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Foreword

v

At a preliminary hearing which took place on 31 March 2009, I advised that I would take 
forward the work of the Inquiry in two phases. The first phase, which culminates with the 
publication of this Preliminary Report, has involved a period of intensive research of medical 
and scientific literature and gathering of factual evidence. Over 80,000 documents have 
been read and analysed by the Inquiry team. Over one hundred statements have been 
taken by members of the team from patients and relatives. 

I am grateful to the patients and relatives who have come forward to provide statements 
to the Inquiry. These have been reflected in Chapter 4 of the report. It will be necessary to 
explore with interested parties the extent to which Chapter 4 is accepted as accurate, and 
can be treated as a reliable basis for findings in fact, thereby limiting the need for further 
evidence, written or oral, from these witnesses.

I am grateful also to Professor Oliver James, medical assessor to the Inquiry, for his 
guidance throughout the process, and to the specialists who assisted me and the Inquiry 
team by meeting us to provide the benefit of their expertise in their particular areas of 
interest. Professor Brian Gazzard, Chelsea and Westminster Hospital; Professor Edward 
Tuddenham, University College, London; Professor Andrew Lever, Addenbrooke’s Hospital, 
Cambridge; Professor Howard Thomas, Imperial College, London; Professor Jean-Pierre 
Allain, Cambridge University, and Professor Brian Colvin, Queen Mary University of 
London, made invaluable contributions to our understanding of the diseases and related 
matters and in that way provided guidance on the approach that has been adopted to the 
investigation. The Inquiry team also visited the Newcastle Haemophilia Centre where we 
were introduced to the systems and practices currently applied in a substantial modern 
regional centre, and given an illustrated talk on the complications of severe haemophilia 
in untreated individuals.

With the exception of Professor James, none of the experts has been asked to comment 
on the Preliminary Report. Responsibility for the representation of medical and scientific 
developments, so far as reflected in this report, is mine alone. 

More generally, it is important to emphasise that I have not reached any conclusions on 
matters of fact or on recommendations that might be made. In this report I have set out, 
so far as reasonably practicable, the evidential background to the topics identified in or 
implied in the terms of reference, in order to provide a basis on which to move forward 
to examine areas of controversy at the public hearings. That has involved a process of 
selection based on the study of the material available, and for that, I accept responsibility.

As a result of the work undertaken to prepare the Preliminary Report, a draft list of 
topics for further exploration has been developed. The list is in a schedule to chapter 1 of 
the report. These are the topics which I consider should be examined during the public 
hearings in the light of the work done to date. But other topics may be suggested, either 
additional to the list or as modifications to it. I am anxious to hear from anyone who has 
such suggestions to make. I will consider any views expressed and, if I think it appropriate 
to do so, will amend the list appropriately. I will publish a revised list in due course.

FOREWORD
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In the run up to the hearings, which I anticipate will commence at the beginning of 2011, 
statements will be sought from clinicians and others, using the Preliminary Report as a 
reference document. I hope that this approach will help focus investigations and avoid 
spending time unnecessarily on irrelevant or uncontroversial matters.

Investigations into the five specified death cases are in hand. It is my intention to examine 
the circumstances relating to these cases early in the public hearing phase of the Inquiry.

At the conclusion of the hearings, I will set out my findings and any appropriate 
recommendations in a final report. I cannot predict how long that will take at this stage.

Interested parties are invited to send their comments and suggestions relating to the draft 
list of topics to the Secretary to the Inquiry on or before 31 October 2010. Contact details 
are set out in Appendix 5. 

The Right Honourable Lord Penrose
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1.1  On 23 April 2008, the Deputy First Minister and Cabinet Secretary for Health and 
Wellbeing, Ms Nicola Sturgeon, announced to the Scottish Parliament that there would 
be a judicially led public inquiry, under section 28 of the Inquiries Act 2005, into the 
transmission of Hepatitis C and HIV from blood and blood products to National Health 
Service patients in Scotland. She informed Parliament that the Rt. Hon. Lady Cosgrove 
would chair the inquiry. Lady Cosgrove subsequently withdrew for family reasons. The 
inquiry was set up as the Penrose Inquiry on 13 January 2009 with twelve terms of 
reference.

Terms of reference

1.2  An amendment to the terms of reference for the Inquiry was announced on 
13 November 2009. The terms of reference as amended are:

1.  To investigate the systems in place in Scotland for the collection, treatment, 
licensing, testing, preparation for supply and supply for use by the NHS 
of blood and blood products with particular reference to the risks of 
transmission of the Hepatitis C virus and HIV to patients treated by the NHS 
in Scotland, including the role of government in regulation and setting 
guidelines and standards.

2.  To investigate the systems in place for informing patients treated by the 
NHS in Scotland of the risks associated with the use in their treatment of 
blood or blood products with particular reference to the risks of infection 
with the Hepatitis C virus and HIV.

3.  To investigate the systems in place in Scotland for obtaining consent from, 
and testing for infection with Hepatitis C and HIV, patients treated with 
blood or blood products, and informing patients found to be so infected. 

4.  To investigate the systems for recording and monitoring the numbers of 
NHS patients in Scotland treated with blood and blood products, with 
particular reference to the numbers exposed to risk of infection with the 
Hepatitis C virus and HIV and the numbers contracting either or both such 
infections as a consequence of such treatment.

5.  To examine the circumstances generally in which patients treated by the 
NHS in Scotland became infected with Hepatitis C, HIV, or both, through 
the use of blood or blood products in the course of their treatment, taking 
account of the development of scientific and clinical understanding and 
evidence internationally.

6.  To investigate the deaths of the Reverend David Black, Mrs Eileen O’Hara, 
Alexander Black Laing, Neil Mullen and Victor Tamburrini, with particular 
reference to the circumstances in which they became infected with the 
Hepatitis C virus, or HIV, or both.

CHAPTER 1 

INTRODUCTION
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7.  To investigate the steps taken by those involved in, and those responsible for, 
the NHS in Scotland, including NHS boards and the Scottish National Blood 
Transfusion Service (SNBTS), their officers and employees and associated 
agencies, once Hepatitis C and HIV were identified; to trace individuals 
who might have become infected with one or both of them as a result of 
receiving blood or blood products; and to identify any other or further steps 
that might reasonably have been taken to trace such individuals.

8.  To investigate the steps taken by those involved in, and those responsible 
for, the NHS in Scotland including NHS boards and SNBTS, their officers and 
employees and associated agencies, to prevent the provision of infected 
blood and blood products.

9.  To investigate the steps taken by those involved in, and those responsible 
for, the NHS in Scotland including NHS boards and SNBTS, their officers 
and employees and associated agencies: to inform individuals who might 
have received infected blood or blood products of the risks associated with 
their treatment for themselves and their families; to offer treatment to 
any individual at risk; and to identify any other or further steps that might 
reasonably have been taken to inform and to treat such individuals.

10. To examine any particular adverse consequences for patients treated by the 
NHS in Scotland and their families of infection through blood and blood 
products with Hepatitis C and HIV, including the treatment offered.

11. To identify any lessons and implications for the future, and make 
recommendations.

12. To report as soon as practicable.

Scope of the preliminary report

1.3  This report sets out evidence and facts that may assist in resolving the issues focused 
in the terms of reference. It is not comprehensive: there is other material that will be taken 
into account before a final report can be prepared, and there will be further procedure 
to carry out. That procedure will include the gathering of further written evidence, and 
written submissions, hearing oral evidence and hearing oral submissions. The nature and 
extent of further procedure will be determined in the light of the issues that emerge from 
this report and from the representations of interested parties. Some topics, for example 
those arising from Terms of Reference 2 and 3, may be highly contentious, and will depend 
on the assessment of all of the evidence ultimately available. Comment on the evidence 
touching on such matters, so far as it is available to date, has been avoided. 

1.4  In preparing this preliminary report, the Inquiry team has examined a large volume of 
documentary material, published and unpublished, and has had the advice and assistance 
of independent experts in relevant fields of medical science and technology as well as the 
assistance of many patients and relatives of patients who have agreed to be interviewed 
by the Inquiry staff. 

1.5  The objectives of this preliminary work were to define, so far as practicable, a 
framework within which the contentious issues that arise from the terms of reference 
could be identified and defined; to provide parties with an exposition of factual material 
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which could properly be held to be uncontroversial; and to assist in the specification of the 
issues that require examination in public, with the benefit of oral evidence and argument. 

1.6  This report does not deal with the specific deaths referred to in Term of Reference 6. 
Investigation of the relevant circumstances has commenced, but at this stage protection 
of sensitive personal data relating to family and other material witnesses is an important 
consideration. The results of the preliminary work on this aspect of the Inquiry will be 
communicated in the first place to the families of the deceased, to the clinicians involved 
in their care, and their respective legal representatives. 

1.7  Age and the ravages of time do not spare those patients who were infected with 
Hepatitis C or HIV/AIDS nor the clinicians who provided them with care. Reasonable 
expedition in reaching conclusions on the disposal of the terms of reference was and 
remains desirable. 

1.8  Interested parties are invited to comment on the issues that have to be considered 
and resolved. It will be necessary for all participants to bear in mind the requirement that 
the Inquiry report be made available in as short a time as is reasonably practicable, and 
at a proportionate cost to public funds. This is a preliminary report, intended to assist in 
the formulation of issues and preparation for further investigation. Some parties will have 
an opportunity to give written or oral evidence and to make submissions in which any 
perceived errors or omissions or other deficiencies in this report can be addressed in the 
course of the next phase of the inquiry. There is produced with the report a statement of 
proposed topics for further investigation. All interested parties are encouraged to make 
representations on these. Only with their assistance will the Inquiry be fully informed of 
their concerns and be able to determine the scope of, and the approach to adopt to, the 
next phase of the Inquiry. 

The approach of the Inquiry

1.9  The reference period for this inquiry begins on 1 January 1974. That date was selected 
by the Cabinet Secretary for Health and Wellbeing on the basis that the earliest reference in 
the scientific literature, identified in the Report of the Lindsay Tribunal, to the development 
of liver disease in haemophiliacs associated with the use of blood factor products was in 
that year. In the event, biological discoveries and medical and technological developments 
before 1974 have been reviewed in this report where that has been necessary, or has 
seemed appropriate, to provide context for events within the reference period. 

1.10  It is beyond dispute that some National Health Service patients treated in Scotland 
became infected with Hepatitis C or HIV or both diseases as a result of transfusion or 
infusion of blood, blood components or blood products in the course of medical treatment 
in this country. It is unquestionably tragic that any National Health Service patient should 
have become so infected. It would have been impossible for any person involved in this 
inquiry to have been unaware of and to have remained untouched by the physical, mental 
and emotional suffering of the individuals and families affected by these serious and 
potentially fatal diseases.

1.11  Many patients have died, and in some cases the causes of death will be dealt with 
in the final report of the Inquiry. Many who survived have suffered and continue to suffer 
serious illnesses resulting from their treatment, and in some cases as a result of infection 
transmitted by NHS products. For many, there is a deep sense of betrayal: the initial 
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infection is seen as having been inflicted by those they were entitled to trust, in the course 
of treatment intended to relieve suffering. They believe that the benefits intended were 
cancelled out by the viruses, the seeds of destruction of their lives and the lives of their 
families. 

1.12  On the other hand, the burden of concern and responsibility carried by the clinicians 
who treated patients is equally apparent. They sought to manage illnesses or resolve 
serious conditions by medical or surgical procedures, only to find in the course of time 
that the treatment had inflicted further, but different, pain and suffering.

1.13  Subject to the representations of parties, the approach of the Inquiry is likely to 
involve collecting further evidence. It will include assessing all of the relevant evidence for 
veracity and reliability, with a view to seeking an objectively true and reliable account of 
the material facts in the history of these diseases and those who suffered them. It would 
be a disservice to all concerned to allow that process to be affected by sentiment. It has 
been and will be necessary to acknowledge sympathy for those affected and for their 
families, not least in order to set it aside in arriving at judgment on the facts. 

1.14  The issues are complex. Hepatitis C, and HIV/AIDS are diseases that exist, and have 
existed, in the wider community and are and have been suffered by individuals who have 
never received blood or blood products produced by the National Health Service or by 
commercial pharmaceutical manufacturers. In the case of Hepatitis C, the disease appears 
to have affected some individuals long before the development of modern transfusion 
medicine or the introduction of therapeutic blood products, and long before the virus 
causing the disease was identified. The manifestations of disease, the signs and symptoms 
and the natural history of Hepatitis C or HIV/AIDS that are recognised by the medical 
profession, have not been finally resolved even now: inevitably they have changed over 
time. There are no simple answers to the issues raised by the terms of reference of this 
Inquiry.

1.15  Nevertheless, it is clear that certain patients and groups of patients were exposed to 
risk of infection. The focus for the Inquiry has largely been and will be to investigate the 
circumstances in which risk was created, understood and reacted to.

Developments in scientific knowledge about blood

1.16  Central to a proper understanding of the emergence and recognition of Hepatitis 
C, and HIV/AIDS among NHS patients will be the assessment of contemporary knowledge 
of the characteristics of blood and its components at the beginning of the reference 
period in 1974 and continuously thereafter. Blood had been studied scientifically before, 
and throughout, the twentieth century. By the early 1970s there had been significant 
developments in medical and scientific knowledge. 

1.17  That there were different blood groups, and the classification of blood groups, were 
known facts, well established by then. It was known that the blood groups related to 
proteins (antigens) found on the surface of red blood cells. Red blood cells contain an A 
antigen or a B antigen or both or neither. People with blood group A were known to have 
antibodies against B antigen, and vice versa. It was known that, in administering blood 
for therapeutic or surgical purposes the compatibility of the source and recipient blood 
groups was essential to avoid adverse reactions. 
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1.18  The distribution of the principal blood groups within the population was known. It 
was known that:

Blood group O (the blood containing neither A nor B antigen) was present in 
about 44% of the population;

Blood group A (the blood containing A antigen) was present in about 42% of 
the population;

Blood group B (the blood containing B antigen) was present in about 10% of 
the population; and

Blood group AB (the blood containing both A and B antigen) was present in 
about 4% of the population.

It was known that the rhesus blood groups were different in character from the ABO 
groups. Apart from the main antigens, other minor red cell antigens were known to play 
a role in compatibility. These other types were known to become increasingly important in 
people who received many blood transfusions, because their bodies developed increasing 
resistance to blood from other people by the process of alloimmunisation: with increasing 
blood transfusions there were more likely to be additional antibodies and it could become 
harder to cross match the blood.

1.19  Scientists knew that there were three types of blood cells, and knew their 
characteristics. It was known that red blood cells are manufactured by red bone marrow, 
and that their function is to transmit oxygen to all the cells in the body. Cells need oxygen 
for metabolism. It was known that a patient with a low red blood count was anaemic. It 
was known that anaemia was due to (i) bleeding, (ii) haemolysis (where the body destroys 
its own red blood cells, and they break down too quickly as, for example, in thalassaemia) 
(iii) low iron, which is the element required to make haemoglobin, low folic acid, or low 
vitamin B12, or (iv) rare conditions such as plastic anaemia caused by poor manufacture 
of red blood cells. 

1.20  It was known that white blood cells fight infections; one type, neutrophils, attack 
particular bacteria and destroy them. In addition, other white blood cells (lymphocytes)
modulate the immune function: that is, they use different ways of dealing with something 
that is foreign. 

1.21  It was known that platelets clot the blood, and that if a patient’s platelet count is 
low, the patient might bleed too much during surgery, which might make the procedure 
too hazardous or it might not be possible to stop the bleeding. If there were a problem 
with the platelets, a platelets transfusion might be required. 

1.22  The principal characteristics of plasma were known. The three constituents of plasma 
that are material for present purposes were known: (i) the clotting factors, including 
fibrinogen and Factors VIII and IX; (ii) immunoglobulins (Ig) needed in blood for a normal 
immune reaction to foreign bodies; and (iii) albumin, a normal protein in the blood which 
helps to build muscle tissue. 

1.23  There had been significant developments in the technology available for separating 
whole blood into its basic component parts of plasma, buffy coat and red cells, and for 
further processing of those components. In 1940, the process of cold ethanol fractionation 
of plasma was developed by Dr Edwin Cohn, a professor of biological chemistry at 
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Harvard University Medical School. Albumin was isolated along with gamma globulin and 
fibrinogen. Further fractionation produced a range of derivatives for clinical application. 
Initial separation at the point of collection isolated plasma and red cells in particular, and 
buffy coat as required. Buffy coat, which contains white cells and platelets, was processed 
according to need. Red cells were mixed with nutrient, refrigerated and stored pending 
use. Plasma was either used at or near source and was refrigerated pending use, or was 
frozen for further processing. 

1.24  This brief, and superficial, comment is not intended to be a comprehensive statement 
of contemporary knowledge of blood and its characteristics: much more was known in 
1974. It would be misleading to present scientific or technological knowledge in the 
early 1970s as having achieved a steady state, or as having become comprehensive so 
far as material for the purposes of this report. Knowledge was increasing. But much 
of the knowledge that is relevant for present purposes was not available: many of the 
issues could not have been the subject of responsible hypothesis, much less analysis and 
presentation in scientific literature. And, inevitably, much that would have been thought 
by a skilled medical scientist in 1974 to be established or generally accepted scientific fact 
has been undermined by later research and development. 

1.25  By way of example only, it would be reasonable to assume an understanding of 
the mechanisms of haemostasis, as the body’s natural process for preventing extra-
vascular blood loss, and its sub-division into primary and secondary phases. But as late 
as 1988 knowledge of the mechanics of the two stages in primary haemostasis, vascular 
constriction and the adhesion of platelets at the site of injury, immediately following 
vascular constriction, remained speculative.1 Much of the basic research on platelet 
adherence was carried out in the 1980s.2 Knowledge of the coagulation sequence in 
secondary haemostasis was refined during the same period. The role of Factor VIII was 
re-defined in the process. It was originally thought to act as an enzyme.3 In research 
published in 1979 and 1981, it was shown to participate as a co-factor in the interaction 
between Factor IXa and Factor X leading to the formation of Factor Xa.4 Knowledge of 
the interaction of Factor VIII and von Willebrand’s Factor as a complex circulating in the 
blood, and their contribution to blood coagulation, was developed at this time. However, 
this description of the function of Factor VIII, in terms of modern scientific understanding, 
would not have been recognised by those familiar with contemporary science in 1974. 

1.26  The development of effective therapeutic products to counter deficiencies in 
coagulation factors, which is a major issue in this inquiry, took place at the same time as 
fundamental scientific knowledge was progressing. In relation to any issue that has to 
be discussed, it is essential to avoid attributing to the scientists, technicians and doctors 
involved knowledge that had not been established and made generally available prior to 
the reference date for the Inquiry, or the date as at which the issue has to be focused. 

1 V.S. Hornsey: Studies on Monoclonal Antibodies to von Willebrand Factor and Coagulation Factor VIII: PhD Thesis, Heriot-Watt 
University

2 A.L. Bloom (Ed): Methods in Haematology, 1982, Churchill Livingstone Edinburgh
3 E.W. Davie & O.D. Ratnoff: (1964) Waterfall sequence for intrinsic blood clotting. Science 145 1310-1312 [LIT.001.1023].
4 G.G. Neal & S.I. Chavin (1979): The role of factors VIII and IX in the activation of bovine blood coagulation factor X.  Thromb Res 

16, 473 -184 [LIT.001.1072]. G. Van Dieijen, G. Tans, & Others (1981): The role of phospholipid and factor VIIIa in the activation 
of bovine factor X. J Biol Chem 256, 3433-3442 [LIT.001.1084].

reference_pdf/LIT0011023.pdf
reference_pdf/LIT0011072.pdf
reference_pdf/LIT0011084.pdf
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Blood products

1.27  At the beginning of the reference period, transfusion in surgery and other applications 
in the United Kingdom, including Scotland, typically used whole blood, and most blood 
donations were transfused in that form. Returns from Regional Transfusion Centres 
(RTCs) for the year ended 31 March 1975 showed that in Scotland 73% of all usable 
blood donations was issued as whole blood. The practice depended on the immediate 
availability of fresh blood, and in that respect, the United Kingdom was, and had to be, 
self-sufficient. 

1.28  However, throughout the United Kingdom, the treatment of haemophilia patients 
progressed from the routine use of whole blood to fresh frozen plasma; thereafter, 
between 1966 and 1968,5 to anti-haemophilic factor6 and cryoprecipitate; and finally, and 
increasingly as a proportion of therapeutic materials used, to improved factor concentrates 
from about 1972.7 The balance of the usable donations for the year ended 31 March 1975 
was processed at RTCs to produce red cell concentrates, and 60% of those donations was 
also used to produce cryoprecipitate.8 

1.29  The manufacture of factor concentrates, and in particular Factor VIII, proved to be 
technically difficult. Capacity was limited in the United Kingdom, including Scotland, and 
there was insufficient product to meet increasing patient demands.9 It was necessary to 
rely on imported commercial products. It is unnecessary to trace the early history of these 
developments in any detail in this report. However, since scientific development tends to 
be based on the foundations of earlier research, identification of the milestones in the 
process informs medical history generally; and it is important in particular to have an 
understanding of the position reached at or near the beginning of the reference period.

Early history of the manufacture of blood products

1.30  The process of separation of whole blood into components for use, or further 
processing, has a long history, reflecting the interaction of developing medical knowledge 
and technological progress. The primary stage procedure of separation into red cells, buffy 
coat and plasma depends particularly on the density differences between the corpuscular 
components and plasma.10 Centrifugation of blood results in layering of components 
according to their density. From the 1950s sterile disposable plastic pack assemblies began 
to replace glass bottles in the collection of blood donations.11 Centrifugation of the blood 
in that form of initial storage provided the starting materials for further processing.12 
That process was routinely performed at transfusion centres or by the blood component 
manufacturer.13 Later developments have included the use of apheresis procedures at 
transfusion centres which allow for the continuous separation, by centrifugation on site, 
of the donor’s blood, extracting the desired component and returning the remainder 
of the whole blood to the donor. But the major developments are best understood by 
reference to the more basic procedure.

5 Blood Separation and Plasma Fractionation: Harris Ed. 1990 page 19, based on the work of Pool & Shannon, 1965, New Eng J 
Med 273:1433-1447

6 In England and Wales referred to as ‘NHS FVIII’
7 Rizza & Spooner: Treatment of haemophilia and related disorders in Britain and Northern Ireland during 1976-80: 1983; BMJ 

286:929 – 933 [LIT.001.0234]
8 Total usable blood: 212,061 donations; whole blood issued 153,877 donations; red cell concentrates 58,175 donations; and 

cryoprecipitate 35,048 donations.
9 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999 [SNB.001.6647]
10 Blood Separation and Plasma Fractionation: Harris Ed. 1990 page 49
11 Ibid page 49
12 Ibid page xi
13 Ibid page 6

reference_pdf/LIT0010234.pdf
reference_pdf/SNB0016647.PDF
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1.31  Initially, storage of whole blood or blood components was hampered by the 
coagulation that inevitably follows collection of blood from the body. Once the collection 
procedure begins, the blood is removed from the body’s natural metabolic sustaining 
environment, cools from body temperature, and is exposed to foreign substances.14 Early 
in the twentieth century, it was discovered that various salts, and in particular citrates, 
in an unphysiological preservative anticoagulant solution, could maintain the fluidity of 
blood stored in containers. Citrate-based anticoagulants, usually with the addition of 
sugar, and heparin anticoagulants were developed progressively thereafter.15 The blood 
collection procedures had to be rapid to avoid coagulation in the collection line. And the 
addition of the anticoagulant solution had to be prompt to prevent the development of 
foci of coagulation in the collection pack. The plastic collection bags provided for the 
easy introduction of the appropriate anticoagulant solution. Once bagged, the material 
had to be stored at the appropriate temperature, depending on the purpose for which 
the components were required.16 Technology was required for the effective and efficient 
collection and storage of blood. 

1.32  Apart from material required for the collection of platelets, donations were cooled 
rapidly to -20˚C. Refrigerated plasma was used clinically at or near the point of collection. 
Plasma for further processing was freeze dried (lyophilised) from about 1941.17 Fresh 
frozen plasma was retained for further processing. It could be stored for up to three 
months without perceptible change.18

Cohn fractionation scheme

1.33  The procedures that followed initial separation also reflected the intended uses 
of the components. The collection and preservation of plasma enabled plasma volume 
replacement rather than the replacement of red cells in post-haemorrhagic resuscitation.19 
This became particularly important during the Second World War when there was 
a dramatic escalation in demand for blood and plasma. Since plasma could be dried, 
desiccated plasma, reconstituted at the point of use, became an important surgical tool. 

1.34  It was against this background that the work of Dr Cohn came into prominence. 
It had been known from the nineteenth century that plasma proteins had a major role 
in maintaining circulatory dynamics. Among these proteins, albumin was the most 
oncotically active ingredient. The albumin molecule was relatively small and was highly 
concentrated. It was therefore selected as a candidate for purification and use for 
plasma volume expansion.20 Dr Cohn and his colleagues21 showed that plasma proteins 
could be separated and partially purified in a reaction medium in which hydrogen ion 
concentration, ionic strength, temperature, protein concentration, and the amount of 
added ethanol were all carefully controlled. A series of fractionation steps was devised for 
the major biological categories of plasma proteins: these were partitioned as precipitates 

14 Ibid page 48-9
15 Ibid 28 and 44
16 Ibid page 44
17 Dr Peter Foster: Plasma Fractionation in Scotland: Blood Letter Spring 2008.
18 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-

Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1 [SGF.001.1913]
19 Blood Separation and Plasma Fractionation: Harris Ed. 1990 page 44
20 Ibid page 45
21 Cohn EJ, Strong LE, Hughes WL et al (1946) Preparation and properties of serum and plasma proteins. IV. A system for the 

separation into fractions of the protein and lipoprotein components of biological tissues and fluids. Journal of the American 
Chemical Society, 68, 459 [LIT.001.0948].
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or supernatants after each manipulative stage. Cohn fractionation exploited the physical 
changes induced in the frozen plasma by thawing under controlled conditions. Immersed 
in a water bath at 4-6˚C, thawing produced a liquid component (the supernatant) which 
could be extracted, leaving an illiquid residue. 

1.35  Dr Cohn’s work was carried out on bovine plasma, but the methodology was readily 
adapted to human plasma. Transportable human albumin was the result. 

1.36  In Blood Separation and Plasma Fractionation22 (from which this summary is largely 
derived) the impact of Dr Cohn’s work is assessed as at 1990:

Among other products from the Cohn fractionation scheme there appeared 
fibrinogen (fraction1), which also contained a major proportion of plasma 
Factor VIII (anti-haemophiliac globulin), then γ-globulin in fractions 2 and 3, 
and prothrombin and related coagulation factors in fraction 3. With discoveries 
concerning the various clinical states in which deficiency in one or another 
of these blood constituents was the causative pathological abnormality, the 
possibilities of specific remedial therapy became evident. The development of 
the Cohn fractionation scheme was able to provide the basis for manufacture 
of the whole range of blood products available today.

1.37  For most of the period with which the Inquiry is concerned, therapeutic materials 
continued to be derived from human or porcine blood. Within recent years, Factor VIII and IX 
materials have been made using recombinant DNA technology. The products are synthetic. 

1.38  The residue left by progressive thawing of frozen plasma, and the adsorption 
of proteins from the supernatant by the Cohn method, was slow to re-dissolve, but it  
contained a high concentration of fibrinogen and Factor VIII. The residue also contained 
von Willebrand’s Factor and other proteins, including fibronectin. In 1965, Pool and 
Shannon23 devised a relatively simple procedure for separating this ‘cryoprecipitate’ from 
the supernatant plasma. Their process left a cryoprecipitate that was high in Factor VIII 
content, that was stable and soluble, and could be produced on a large scale.24 This 
provided a relatively purified form of Factor VIII for haemophilia therapy. Attempts had 
been made to isolate Factor VIII for clinical use in the treatment of haemophilia in the 
1930s.25 But only now was there an effective procedure. 

1.39  Cryoprecipitate was applied clinically or further processed to produce Factor VIII 
concentrate. Both cryoprecipitate itself and Factor VIII concentrate were of importance 
in the treatment of Haemophilia A patients. The supernatant was processed to produce 
Factor IX concentrate, immune globulin, albumin and other more specialised products. 
Factor IX was used in the treatment of Haemophilia B patients. By the beginning of 
the reference period, concentrates could be and were freeze dried. However, while the 
technology required to produce therapeutic products had developed, scientific knowledge 
of their characteristics was relatively undeveloped.

1.40  During the 1970s Factor VIII was identifiable only by its ability to correct the defective 
coagulation of haemophilic plasma (its ‘biological activity’ known as FVIII.C). Little was 

22 Harris Ed. 1990 page 45,
23 Pool & Shannon, 1965, New Eng J Med 273:1433-1447 [LIT.001.0967]
24 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-

Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1 [SGF.001.1913]
25 Ibid
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known of its molecular, physical and chemical characteristics. It was known that it was 
contained in plasma along with other components that were necessary for normal blood 
clotting. Factor VIII was known to be present in plasma at very low concentrations. That 
fact, and, as discovered later, its susceptibility to proteolysis by thrombin, plasmin and 
other serine proteases (‘proteolytic degradation’),26 made its purification and classification 
extremely difficult. In addition, Factor VIII activity was unstable and tended to co-purify 
with fibrinogen and fibronectin. These were particularly difficult proteins to deal with 
in pharmaceutical processing because of their poor solubility and their propensity to 
adhere to other proteins.27 However, since deficiencies in these components, and Factors 
VIII and IX in the blood of Haemophilia A and B patients respectively in particular, were 
characteristic of the diseases, and since it was known that they had the ability to correct 
the defective coagulation of haemophilic plasma,28 efficient isolation of the factors for 
therapeutic use was a major target of research.

1.41  Cryoprecipitation of Factor VIII from single units of fresh-frozen plasma was 
viewed as a simple, practical procedure that could be carried out by any blood bank.29 
Larger volume production of cryoprecipitate for therapeutic application involved tens of 
units. But, typically, and as practised by the United Kingdom blood transfusion services, 
production of factor concentrates was a commercial scale operation using multiple units 
or pools of donated plasma, and in time came to require thousands of units of plasma. 
Until the scientific developments that allowed the manufacture of synthetic Factor VIII 
and IX, the manufacturing processes affected the level of risk of viral transmission. The 
probability of transfused whole blood from a single donor transmitting viral infection 
reflected the incidence of infection in the general population. Pooled donations used in 
the manufacture of cryoprecipitate increased that risk by a factor in the tens. The use of 
concentrates increased the risk by a factor expressed in thousands. 

1.42  Large scale preparation of Factor VIII concentrate was considered to be a highly 
specialised activity. It was initially attempted by only a small number of commercial 
pharmaceutical manufacturers, based largely in the United States of America, and some 
blood transfusion services. Technology developed in the public and private sectors. 
Commercial blood products appeared in various countries under a variety of trade names. 
The market in synthetic products has many of the same characteristics: there may be a 
number of products, with different names, that are essentially the same and have the 
same application. 

1.43  In the period between 1940 and the reference period of this Inquiry, scientists 
pioneered the use of a range of chemical additives during the manufacturing process which 
modified the Cohn ethanol fractionation procedure, resulting in Factor VIII concentrates of 
varying purity, a function of the removal of proteins such as fibrinogen and fibronectin. By 
1970, depending on the chemical agent introduced, low purity, intermediate purity, high 
purity and very high purity concentrates could be produced. Typically, at the beginning of 
the reference period, PFC Liberton (the Scottish NHS blood product processing centre in 
Edinburgh) produced an intermediate purity Factor VIII concentrate for the treatment of 
haemophilia patients. The concentrate was freeze-dried.

26 V. Atichartakarn, V.J. Marder & Others (1978) Effects of enzyme degradation on the subunit composition and biologic properties 
of human factor VIII. Blood 51, 281 -297 [LIT.001.1148].

27 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999  [SNB.001.6647]
28 Ibid.
29 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-

Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1 [SGF.001.1913]
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1.44  At the beginning of the reference period, the method of preparing Factor VIII 
concentrates used by PFC Liberton was based on work carried out during the 1960s at 
New York University Medical Centre under the direction of Dr Alan Johnson30 (sometimes 
referred to as the Newman method from the name of the first mentioned worker in 
the seminal 1971 paper).31 Dr Johnson and his co-workers developed methods for the 
production of Factor VIII concentrates of intermediate and high purity. In their 1971 
paper, they traced the developments in technology based on increasingly sophisticated 
precipitation methods using chemical additives. They had published, in 1966 and later years, 
papers describing methods of producing clinically effective intermediate purity Factor VIII 
concentrate by simultaneous ethanol- and cryo-precipitation of Factor VIII from melting 
fresh-frozen plasma and adsorption of Factors II, VII, IX and X from the precipitate. The 
technology could be adapted to large scale production, and was the basis of the method 
used by PFC. The step forward in the 1971 paper was the introduction of polyethylene 
glycol in the precipitation of intermediate purity concentrate, resulting in a concentrate 
purified 125 to 350-fold which was effective in the treatment of haemophilia patients. 
The paper published in 1971 gave wide circulation to the methodologies involved.

The position in Scotland

1.45  So far as Scottish workers were concerned, the work of Dr Johnson and his colleagues 
appears to have been crucial in the early 1970s. SNBTS and PFC in particular collaborated 
with Dr Johnson in order to introduce the American technology into the UK.32

1.46  Despite assistance from Dr Johnson, the product was found to be extremely 
difficult to manufacture because of the instability of Factor VIII activity and the poor 
processing characteristics of the other proteins present. Consequently processing was 
always problematic, Factor VIII yields were low, capacity was very limited and there was 
insufficient Factor VIII available to meet patient needs.33 

1.47  Manufacturers worldwide experienced similar problems. However, commercial 
companies increased their output by purchasing increasing quantities of plasma from paid 
donors. This practice was favoured in the USA where limits on the volumes of plasma that 
could be taken from an individual donor were much more lenient than in Europe. As a 
result, the NHS requirement for Factor VIII concentrate was met increasingly by commercial 
products imported from the USA.34

1.48  This was a time when demand for blood products for the treatment of haemophilia 
patients in Scotland, as elsewhere, continued to grow annually.35 The SNBTS had difficulty 
in planning to meet the demand because of the dramatic changes in the way Factor 
VIII concentrates had been used since the introduction of on-demand and prophylactic 
treatment. In terms of the total number of donations processed, there had been a 
major increase in demand in 1964 due to the introduction of reconstructive surgery 
for haemophilia patients, and then steady and steep growth from about 1971 due to 
the introduction of on-demand therapy. In the south-east of Scotland region, demand 

30 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999  [SNB.001.6647]
31 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-

Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1 [SGF.001.1913]
32 [SNB.001.6647] at SNB.001.6650
33 Ibid
34 Ibid
35 Cash and Spencely: Haemophilia A and the blood transfusion service; a Scottish study BMJ 18 September 1976 682. 

[LIT.001.0255]
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in 1961 had been expressed as 1,326 donation-equivalent units. Peak demand in 1973 
was 10,835 units. Analysis by product showed the use of fresh-frozen plasma increasing 
slowly until 1970 after which it fell dramatically. Use of anti-haemophilic fraction (AHF, 
Factor VIII) fluctuated. Cash and Spencely published information in rough graph form in 
197636 to which it will be necessary to return. The data are discussed below in Chapter 5 
‘The Organisation of Blood Transfusion in Scotland’. In general terms the data reflected 
growth in the use of Factor VIII products. However, they did not distinguish the production 
of AHF by Cohn technology from the development of ‘intermediate (New York) Factor VIII’ 
based on later technology. 

1.50  At the same period, in relation to the production of Factor IX concentrate, 
two scientists at the PFC in Scotland, J K Smith and S M Middleton, participated in a 
collaborative project with Dr Johnson and other scientists at New York University. This was 
the ‘Supernine Project’, which aimed to replace the then-current Factor IX preparation, 
DEFIX, with a concentrate that would be three to five times more potent, and have a 
reduced Hepatitis B surface antigen (HBsAg) content.37 They produced a Mark I version of 
this product which was used in clinical trials in 1973, finalized a Mark II version in 1976, 
and were prepared for routine production in 1977. 

1.51  It would be misleading to present the position at 1 January 1974 as reflecting a 
settled stage in the development of the technology of blood products: scientific and 
technological development was rather in a continuing state of change. There was increasing 
sophistication in the manufacture of products. There was increasing understanding of the 
uses to which specific products could be put. That would be the position going forward.

The position in England and Wales

1.52  In England and Wales, similar products were developed, but the approach appears 
to have been different. Different technological procedures appear to have been well 
established in several centres. 

1.53  In 1961, Rosemary Biggs and other workers at the Blood Coagulation Research 
Unit at Oxford published a method of extracting Factor IX from the residual material 
derived from the plasma fractionation process used by the Blood Products Laboratory of 
the Lister Institute.38 In 1967, Edith Bidwell and other workers from the same team took 
the technology further.39 The paper they published on their work set out some relevant 
background. From the early 1950s it had been known that Factor IX could be adsorbed 
from serum and from plasma. All early work depended on the adsorptive properties 
of Factor IX, the distinguishing features being related to the selection of the starting 
material, which could be either unfractionated plasma (serum) or an unwanted residue 
of an established large-scale fractionation procedure. They discussed the disadvantages 
of each source material, setting out in some detail the work of others in the 1950s and 
1960s, before referring to the work of Biggs:

36 Ibid
37 Foster P R: Methods for Preparing Non-Infective Blood Products, 8 March, 1983 [SNB.007.3503]
38 The preparation and Assay of a Christmas-Factor (Factor IX) concentrate and its Use in the Treatment of Two Patients: Biggs & 

Others  Brit Jnl Haemat. 1961, 7, 349 [LIT.001.1332].
39 The Preparation for Therapeutic Use of a Concentrate of Factor IX Containing also Factors II, VII and X. Brit Jnl Hamat 1967; 13; 

568 [LIT.001.0084]
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In the meantime the residue of the large-scale ether fractionation of plasma 
developed in England by Kekwick and Mackay (1954) had been used as a 
starting material for a successful preparation of a Factor IX concentrate (Biggs 
& Others). The preparative procedure was similar to that used by Soulier and 
co-workers,40 ie the adsorbent was tricalcium phosphate and heparin was 
used as stabilizer. Factor-IX concentrates for therapeutic use have now been 
produced regularly in Oxford for more than six years during which the method 
has been much simplified by technical improvements described by Bidwell and 
Dike (1966) and in the present paper.

1.54  The work depended materially on the use of alcohol fractionation which permitted 
the preparation of both Factor VIII and Factor IX from the same batch of plasma. So far as 
Factor IX was concerned, the result was a very high-purity product. 

1.55  The impression left by these sources is that Scottish workers tended to collaborate 
with American workers rather than their English counterparts, who pursued their own 
lines of research, and, as a result, developed a product (generally described as ‘NHS Factor 
VIII’) which depended on technology developed by Kekwick and Mackay rather than the 
Newman techniques used in Scotland.

Viral infection of blood products

1.56  Throughout the 1970s, a major focus of research was on attempts to remove the 
risk of hepatitis transmission by removing viruses from the factor concentrates in the 
manufacturing process.41 The development of techniques for heat-treatment procedures 
changed that focus, but it is important in understanding what was happening. 

1.57  By the beginning of the reference period, the risk of viral infection transmitted by 
blood and blood products was known. Clinicians, scientists and technicians interacted, 
responding to developments in their parallel fields in response to the risk. Techniques 
developed to deal with one perceived threat were adapted to respond to emerging threats. 
What could be achieved technically, however, was often limited by the state of scientific 
knowledge at the time. Human albumin had never been reported to transmit a virus. Prior 
to the reference period, the preparation of human albumin for therapeutic application 
involved heat treatment with specific stabilisers in the liquid phase. The heat treatment 
process (pasteurisation of the solution at 60ºC) whereby human albumin products could be 
made hepatitis-safe had been developed in the 1940s in the USA.42 Human albumin was 
first produced by SNBTS in 1965. The Scottish product was heat treated by pasteurisation 
at 60ºC for 10 hours,43 using the American process.44

1.58  The background to and use of albumin was reported in 1977 in the context of 
growing American concerns about excessive use of the product.45 The principal indications 
for its clinical use had been in relation to its oncotic action as a plasma volume expander, 
and there were concerns that its use was being extended beyond appropriate limits. The 
incidental information in the report is more interesting for present purposes:

40 Preparation d’une fraction serique riche en convertine (VII) facteur… Nouv Rev franc Hemat 2 27 [LIT.001.0942]
41 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999 [SNB.001.6647]
42 Edsall, “Stabilization of serum albumin to heat, and inactivation of the hepatitis virus”, 1984, Vox Sang, 46, 338-340 

[SNB.008.5701]  
43 [SGF.001.1439] page 5.
44 [SNB.001.6647]
45 Tullis: JAMA Jan 24 1977 vol 237 no 4
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The safety of albumin is so high that it rarely warrants discussion. The reaction 
rates for various side effects….are low….Fortunately, even these reactions, for 
the most part, are ephemeral…As a result of the unusual stability of albumin, 
it is possible to heat it routinely during processing to 60˚C for ten hours, thus 
achieving inactivation of hepatitis viruses.

As a result, infectivity for hepatitis B virus is so infrequent as to constitute 
a reportable item. The only established cases have apparently come from 
a breakdown in equipment wherein 60˚C treatment for ten hours was 
not uniformly achieved in a lot of material. Studies on hepatitis B antigen 
contamination of albumin products formerly showed wide variability on the 
basis of the type of donor from which the plasma pools were obtained. Since 
the advent of radioimmune assays for the accurate screening of donor sources, 
however, a dramatic fall in potential anti-genicity for even that inactive virus 
has occurred.

1.59  However, at first, albumin was considered to be unique amongst plasma products in 
its ability to withstand heat to this degree.46 The emphasis on the stability of the albumin 
molecule may explain the belief that its capacity to tolerate heat treatment was thought 
to be particular: the relative instability of Factor VIII was referred to frequently. 

Issues for consideration by the Inquiry

1.60  By the beginning of the 1970s there were experimental programmes aimed at 
applying heat treatment procedures in the manufacture of other products. In particular, 
many manufacturers first used heat treatment to try to make other blood products, 
including factor concentrates, virus-safe. However, it is important to avoid investing 
workers generally with knowledge of the developments achieved and discoveries made 
by leaders in the field before the results had been published. Progressive developments 
in blood product technology during the Inquiry’s reference period provide a focus for 
investigation generally.

1.70  The Inquiry is already aware of a number of issues raised by interest groups and 
individuals. Generally, these issues fall into five broad categories:

The criteria for the selection or rejection of blood donors.

The steps taken to screen donated blood for viruses.

The techniques developed and applied to inactivate viruses in donated blood.

The dispensing to patients of products containing infective material.

The information given to patients and their families about viral contamination 
and about infections resulting from such contamination.

The Inquiry team has prepared a draft list of topics for examination at oral hearings. The 
list is set out in the schedule to this Introduction. The preparation of this list has involved 
an attempt to focus more specific areas within the categories outlined above. These 
appear to the team to be areas in which there is controversy meriting critical examination 
by questioning of witnesses in public. Responses to the report which suggest other topics, 

46 Foster & McIntosh Submission to Scottish Executive 9 December 1999  [SNB.001.6647]
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or which highlight a particular aspect of any topic which is considered to be particularly 
important, will be welcomed.

Schedule - Draft list of topics for examination at oral hearings

HIV/AIDS

1. The efforts made to discourage ‘higher risk’ donors from giving blood (by 
the dissemination of information, including leaflets); whether these efforts 
went far enough and began early enough.

2. The use of commercial products in Scotland, including the continuation of 
such use after:

 a) international realisation that these carried a risk of AIDS; 

 b)  the proposal by Dr Galbraith of the Public Health Laboratory Service in 
May 1983 that use in the UK should be stopped; and 

 c)  significant progress towards self-sufficiency in the manufacture of 
blood products by the NHS in Scotland had been made.

3.  The implementation of heat treatment against LAV/HTLV-III by the Protein 
Fractionation Centre in Scotland in December 1984, and the technological 
background to such implementation, including the history and exploration 
of methods of heat inactivation by the Scottish National Blood Transfusion 
Service. 

4.  The decision not to use kits from the United States of America for testing 
donated blood for the virus as soon as they became available but, instead, 
to follow a process of evaluation of the kits before any such use.

5a)  The information given to patients (or their parents) about the risk of  
 AIDS before their treatment with blood or blood products; 

5b)  the tracing and testing of patients who might have been exposed to  
 the virus through their treatment with blood or blood products; and

5c)  the information given to patients who might have been infected, or  
 who were found to be infected, and their families. 

6. The effects of infection with HIV, including the effects of treatment, on 
patients and their families.

Hepatitis C

7. The acceptance of blood from ‘higher risk’ donors, in particular:

 a) prisoners; and 

 b) donors who had a history of jaundice, and who were negative for  
 Hepatitis B when the existence of Non-A Non-B Hepatitis was known  
 and its presence could not be excluded. 
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8. The non-introduction in Scotland of surrogate testing for Non-A Non-B 
Hepatitis. 

9. The implementation of heat treatment sufficient to inactivate Hepatitis C 
in blood products by the Protein Fractionation Centre in Scotland in 1987, 
and the technological background to such implementation, including the 
achievement of this objective by the National Blood Transfusion Service in 
England and Wales in 1985. 

10.  The interval between the availability of tests for the Hepatitis C virus in 
1989 and the introduction of screening of donated blood for the virus in 
the United Kingdom in September 1991.

11a)  The information given to patients (or their parents) about the risk of  
non A non B Hepatitis before their treatment with blood or blood  
products; 

11b) the tracing and testing of patients who might have been exposed to  
 the virus through their treatment with blood or blood products; and

11c)  the information given to patients who might have been infected, or 
who were found to be infected, and their families. 

12.  The effects of infection with Hepatitis C, including the effects of treatment, 
on patients and their families.
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Introduction

2.1 This Inquiry is primarily concerned with the risks of infection with the Hepatitis C 
virus and with HIV/AIDS. The characteristics of those diseases have become much better 
understood, but the diseases have not generally changed over time. A person becoming 
infected with HIV now is infected with the same virus that affected the first patients 
identified as suffering from AIDS in the early 1980s. But current knowledge includes 
information that was not and could not have been available at certain critical periods in 
the past. Current knowledge can provide a measure of the deficiencies in knowledge at 
previous stages in the history of the relevant diseases, and so help avoid the essential error, 
to which historical analysis is exposed, of attributing to practitioners of earlier generations 
knowledge that was not available to them, and of judging them with hindsight by 
reference to it. 

2.2 Further, actual risk and the perception of risk often differ. During the early years of 
use of Cryoprecipitate and factor concentrates the risk of post-transfusion hepatitis was 
recognised by clinicians and scientists. But the common perception was of diseases that 
were generally mild. While the incidence of the risk came to be recognised as high, the 
severity of the ensuing consequences was thought to be low. The qualitative assessment 
was wrong in fact. But it cannot be inferred from that error alone that the assessment 
was inappropriate, or unfounded, in the light of generally accepted knowledge and 
understanding of the diseases at that time. 

2.3 Indeed, it would be wrong to assume now that current knowledge is either 
comprehensive in its scope, or definitive in any other respect. The common feature of 
hepatitis viruses is that the diseases attack the liver. There may be other viral agents that 
have that characteristic but that are yet to be identified. There may be factors that will lead 
to the differentiation of sub-types of infection within current categories. It is clear that 
that has been a feature of the history of developing knowledge to date. There is no reason 
to believe that the future will be different. In attempting to set out the understanding 
of the diseases that posed risks to NHS patients, the current state of knowledge is dealt 
with first, as a point of reference, but it is not to be inferred that what is now known is a 
measure of what was known from time to time over the reference period for the Inquiry. 
For this reason an attempt is also made to describe the state of knowledge about the 
biology, serum markers, symptoms and natural history of the Hepatitis B and Hepatitis C 
(formerly Non-A Non-B) viruses from the early 1970s, and of HIV/AIDS from 1981, to the 
present day.

The Hepatitis viruses

2.4 The liver has two broad functions – filtration and synthesis. The liver filters all digested 
products. In its synthetic function, the liver uses the absorbed products of digestion 
(including proteins, carbohydrates, fats, and vitamins) to synthesise most of the proteins 
and other products used by the body. So, most of the ‘factors’ that are engaged in 
haemostasis are synthesised by the liver. If the liver is inefficient, as in serious liver disease, 
then synthesis of clotting factors may be impaired, regardless of other influences. 

CHAPTER 2

THE RISKS
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2.5  Hepatitis (literally ‘inflammation of the liver’) has many causes, including toxins 
(especially alcohol), autoimmune hepatitis (a group of diseases in which the body’s immune 
system attacks liver cells), other infections, and several viruses. The hepatitis viruses existed 
throughout the world before the reference period, independently of the surgical and 
therapeutic use of blood and blood products. The diseases caused by hepatitis viruses 
have been and are now contracted and suffered by individuals worldwide who have never 
received blood or blood products. In particular, the disease now known as Hepatitis C 
affected individuals long before the development of modern transfusion medicine or 
the introduction of therapeutic blood products and long before the virus causing it was 
identified. Similarly, cases of HIV/AIDS probably occurred sporadically among travellers 
to Africa decades before the disease was described in the United States of America 
(USA) in the early 1980s. The manifestations of disease, the signs, symptoms, natural 
history and complications of Hepatitis C or HIV/AIDS that are recognised by the medical 
profession, have not been finally resolved even now: inevitably the expert perception and 
understanding of those manifestations have changed over time. 

2.6 Viral and non-viral hepatitis diseases cause inflammation and fibrosis (scarring) of the 
liver. Apart from the common characteristic of attacking the liver, the manifestations of 
hepatitis viruses vary widely, and the long-term prognosis for patients may be uncertain 
for prolonged periods after infection. Viral hepatitis may resolve spontaneously or it may 
progress to fibrosis and cirrhosis (advanced scarring of the liver) or, within a few weeks of 
infection, to potentially fatal fulminant hepatic failure. In all forms of hepatitis, the picture 
presented by the patient may vary widely from anicteric and asymptomatic to severe and 
fatal disease. 

2.7 There are six major identified human viruses which are known to cause hepatitis: the 
Hepatitis A virus, the Hepatitis B virus, the Hepatitis C virus, the Hepatitis D virus, the 
Hepatitis E virus and the Hepatitis G virus.1

Hepatitis A, E, G

2.8 The Hepatitis A virus (HAV) accounts for most cases of acute (ie lasting less than six 
months) hepatitis worldwide. It is a ribonucleic acid (RNA) virus. It accounts for 20  –25% 
of clinical hepatitis in the developed world. Its spread is related to overcrowding, poor 
hygiene and poor sanitation.2 It is an enteral virus acquired orally, generally following the 
ingestion of food or water contaminated with faeces from an individual who is infected 
with HAV. It occurs in the United Kingdom but is more common in other countries where 
sanitation is poor. Very rarely, pooled blood products have transmitted HAV.3 But the 
disease has never led to chronic liver disease, and it has not been a major issue in relation 
to blood transfusion practice. Antibodies develop to Hepatitis A, attack the antigen that 
is characteristic of the infection, neutralise it and the patient becomes immune. Recovery 
is usually full. 

1 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver, 10th Edition, 2007
2 Sherlock, Diseases of the Liver and Biliary System, 8th Edition, p308
3 Oxford Textbook of Medicine, 4th Edition, volume 1, chapter 14.20.1: In late 1992 there were reports of HAV transmission 

associated with solvent detergent treated Factor VIII. The issue became controversial [SNB.007.8091].
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2.9 The Hepatitis E virus is an RNA virus. It is similar to HAV. It accounts for sporadic and 
major epidemics of viral hepatitis in developing countries. The disease is orally transmitted, 
usually by sewage-contaminated water. The Hepatitis E virus causes a self-limited hepatitis 
in underdeveloped countries.4

2.10  The Hepatitis G virus is a recently identified RNA virus. A direct association between 
the virus and liver pathology is still lacking and it is therefore unclear whether the Hepatitis 
G virus is a virus which causes hepatitis. The highest prevalence rates are in Thailand, 
Vietnam and Africa while China, Japan and the USA have low prevalence rates. The virus 
is frequently found in populations who are at risk for blood-borne or sexually transmitted 
viruses and there is also evidence of vertical transmission from mother to infant. Because 
of shared modes of transmission, many patients who have the Hepatitis G virus are co-
infected with other blood-borne viruses, such as Hepatitis C, Hepatitis B and HIV.5

Hepatitis D

2.11  The Hepatitis D virus is a blood-borne virus and only affects those people who are 
infected with the Hepatitis B virus. It is an RNA virus. Dual infection with the Hepatitis 
B virus and the Hepatitis D virus results in progressive liver disease and increased risk of 
hepatocellular carcinoma.6 The southern Mediterranean, the Far East and South America 
are areas of moderate or high incidences of the Hepatitis D virus.7

Hepatitis B

2.12  The Hepatitis B virus (HBV) is a deoxyribonucleic acid (DNA) virus which is present in 
bodily fluids, such as blood, saliva, semen and vaginal fluid. Transmission may be vertical 
– that is, infection of a newborn or infant child usually by a chronically infected mother 
(chronic infection is defined as when the hepatitis viral infection persists for more than 
six months). Horizontal transmission routes (blood-borne) include blood transfusion and 
blood products, the use of contaminated needles medically or by drug addicts, exposure 
in dialysis units, tattooing and sexual contact.8 The natural course of chronic infection is 
variable. 

2.13  In acute HBV infection, Hepatitis B serum contains antigen particles (HBsAg) which 
are excess viral protein.9 HBsAg particles appear in the blood about six weeks after infection 
and disappear by three months except in a carrier state (when the patient continues to 
have viral particles in the blood).10 The body mounts a normal immune response and 
recovers. Symptoms occur usually six to ten weeks after infection. Jaundice may last three 
or four weeks. The patient feels weak and lethargic. Recovery is complete within one to 
four months, after which the patient develops immunity, marked by antibodies to the 
virus in the blood (anti-HBs, anti-HBc) and becomes a healthy non-carrier. The virus (as 
distinct from the antibody) is cleared. About three to four per cent of healthy adults, 
however, develop fulminant hepatitis and about 20% of these may die from the illness, 
usually within a month of infection, as a result of liver failure. 

4 Zuckerman, A., Thomas, H., Viral Hepatitis, 2nd Edition
5 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver, 10th Edition, 2007
6 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver, 10th Edition, 2007, chapter 26
7 Oxford Textbook of Medicine, 4th Edition, Volume 1, chapter 14.20.1
8 Oxford Textbook of Medicine, 4th Edition, volume 1, chapter 14.20.1
9 Sherlock, Diseases of the Liver and Biliary System, 8th Edition, p313
10 Sherlock, Diseases of the Liver and Biliary System, 8th Edition, p314
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2.14  The clinical course of Hepatitis B is now known to differ in different groups of 
patients. In infants, who have an incompletely developed immune system, infection with 
HBV – often vertically from the mother – frequently leads to incomplete clearance of the 
virus and subsequent chronic infection and chronic liver disease. This sequence of events 
also occurs in a fairly small minority of infected adults. Those who are chronically infected 
with the virus are usually infectious to others, via blood-borne routes.

2.15  Persons chronically infected with HBV therefore have an increased risk of cirrhosis 
and of developing hepatocellular carcinoma compared to uninfected patients or those 
who have had an acute infection and cleared the virus.11 Cirrhosis is characterised by long-
standing irreversible damage to the liver. When the liver is damaged – whether by viruses 
or alcohol or other ‘insults’– it begins by regenerating, over a period of years. This process 
of damage and regeneration, together with scar formation in the liver, leads to serious 
distortion of the normal appearance and ‘architecture’ of the liver. In turn this leads to a 
reduction in the function of the liver and obstruction to the normal flow of blood through 
the liver. Although the liver is supplied by a major artery, it is the only organ in the body 
to have a major low-pressure blood supply – the portal circulation – which effectively 
drains all the blood which has supplied the whole digestive system from stomach to 
bowel. If the liver is scarred and disorganised, as in cirrhosis, there is back pressure on 
this low-pressure ‘portal’ system and blood tries to find another way back to the heart in 
order to bypass the liver. This may lead to the appearance of varicose veins in the lower 
gullet and stomach. These may burst causing very severe life-threatening haemorrhage. 
Alternatively this back pressure on the portal circulation can lead to the accumulation of 
fluid on the abdomen (ascites). Long-standing cirrhosis predisposes to the development 
of cancer in the liver. There is about a two to four per cent chance every year of a patient 
with cirrhosis, particularly if caused by a hepatitis virus, developing hepatocellular cancer. 

2.16  The highest prevalence rates of infection are in Southeast Asia, China, and Africa.12 
HBV is not common in the UK. Approximately 10% of adults contracting Hepatitis B and 
90% of neonates will become carriers of HBsAg13 and are likely to develop chronic liver 
disease. 

2.17  The study of Hepatitis B inspired much of the fundamental research that became 
relevant to Non-A Non-B Hepatitis (which became known as HCV), and led to technological 
developments that were directly applicable in that context and in the context of HIV. Safe 
and effective vaccines for Hepatitis A and B are now available.

2.18  Other hepatotropic viruses are being identified and their clinical relevance is 
under investigation.14 Given the capacity of viruses to mutate, and the ever increasing 
sophistication of scientific instrumentation and knowledge, it must be anticipated that yet 
further hepatitis viruses will be identified. ‘New’ hepatotropic conditions will emerge in 
the same way as other viral diseases such as HIV, and swine fever, have done. The range 
of Non-A, Non-B, Non-C viruses will remain open. 

11 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver, 10th Edition, 2007, chapter 26
12 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver, 10th Edition, 2007, chapter 26
13 Sherlock, Diseases of the Liver and Biliary System, 8th Edition, p319
14 Oxford Textbook of Medicine, 4th Edition, volume 1, chapter 14.20.1
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The Hepatitis C virus

2.19  An estimated 200 million people worldwide are infected with the Hepatitis C 
virus (HCV).15 The virus is currently a major cause of chronic liver disease, cirrhosis and 
hepatocellular carcinoma in many parts of the world. Approximately 0.8% of the Scottish 
population (around 37,500 individuals) are thought to be chronically infected with HCV, 
although many individuals have not been detected.16 However, the true incidence and 
prevalence of HCV infection may well now be dropping in developed countries. There are 
two reasons for this (i) HCV is now better understood, and successful treatment is available, 
and (ii) the cohort of infected individuals, particularly those infected via intravenous (IV) 
drug abuse in the 1980s and early 1990s as well as those infected by transfusion of blood 
or blood products before 1991, is washing through the system. 

2.20  Cases of HCV may have been very rare in the UK until the Second World War. 
The disease was always more common in some countries than others. As the disease 
became more common through increasing medical and non-medical use of needles, 
blood transfusions and other means its incidence varied. Within Europe, Mediterranean 
countries tended to have a higher incidence of HCV infection. In some cases, the cause 
became apparent. In Southern Italy, an intensive immunisation programme after the war 
proved to be flawed by the use of the same needles to immunise perhaps a whole village: 
if one person in an area had HCV it could be passed to everyone else. HCV is thought to 
have been extremely rare in Scotland in the general population before the 1960s. 

2.21  HCV is a member of the Flaviviridae family of viruses, which includes yellow fever 
virus and dengue fever. It is an RNA virus. RNA viruses mutate more than DNA viruses 
making RNA viruses harder for the body’s immune system to locate and destroy, and 
making development of vaccines much harder. There is still no vaccine against HCV. 
There are several genetic variants of HCV, known as genotypes, based on the sequence 
similarities of complete genomic sequences. Currently, seven genotypes, numbered 1 to 
7, are recognised.17 Each genotype is divided into several subtypes, numbered a, b, c, d 
etc, in order of their discovery. The prevalence of genotypes varies in different parts of the 
world. Types 1a and 1b are the most common, accounting for 60% of global infections. 
They predominate in Northern Europe (including the UK), North America and in Southern 
and Eastern Europe and Japan, respectively. Type 2 is less frequently represented than type 
1. Type 3 is endemic in South-East Asia and is variably distributed in different countries. 
Genotype 4 is principally found in the Middle East, Egypt and Central Africa. Type 5 is 
exclusively found in Africa and the Middle East. In the UK, genotype 1 is the most common, 
followed by genotype 3 and then genotype 2. The specific genotype does not significantly 
alter the severity of the disease but it does affect the likelihood that an infected person 
will respond to treatment.

2.22  The classification of genotypes initially resulted in different classification systems and 
caused considerable confusion and difficulty in comparing results from different research 
groups.18 By 1994, six major genotypes were recognised by Scots workers. In 2001 a 
study carried out in the Trent administrative health area used a classification system of five 

15 [www.hepctrust.org.uk]
16 Scottish Intercollegiate Guidelines Network, ‘Management of hepatitis C: A national clinical guideline’, December 2006 [www.

sign.ac.uk/pdf/sign92.pdf]
17 [www.hepctrust.org.uk/hepatitis-c]
18 McOmish et al, ‘Geographical distribution of hepatitis C virus genotypes in blood donors: an international collaborative survey’, 

Journal of Clinical Microbiology, April 1994; 32(4) 884 [LIT.001.1292]

reference_pdf/LIT0011292.pdf
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genotypes.19 Subject to differences in classification, the wide distribution of genotypes in 
the Scots study and in the Trent study suggests that genotype may not, in general, be a 
reliable guide to the geographical source of the blood from which infection is contracted. 
The most widely distributed genotypes (1, 2 and 3) occur in Scotland and in the Trent 
area. In addition, most haemophilia patients who are infected have HCV of two or three 
genotypes, which would support the notion of infection from more than one source of 
HCV, and further confuses the picture. In the Scottish study of 1994, the authors observed 
that any attempt to interpret the geographical differences in distribution of genotypes 
was hampered by ignorance surrounding the method of virus transmission. For present 
purposes, genotype would appear to be an unreliable indicator of whether blood products 
associated with the transmission of infection were imported into the UK or manufactured 
from domestic donor blood. 

2.23  Hepatitis C is extremely resilient: the virus can survive outside the body in a droplet 
of blood for up to three months.20 HCV is very rarely spread by sexual contact. Very 
rarely it is transmitted by vertical means such as from mother to child. Needle-stick 
injuries, tattooing, sharing toothbrushes and razors may also transmit HCV. By far the 
most common apparent routes of infection are blood transfusion and IV drug abuse (due 
to shared needle use). Transmission by blood transfusion and blood products, including 
Factor VIII, Factor IX, fibrinogen and cryoglobulin has been well documented. The means 
by which HCV infection was acquired in a particular individual is not apparent in up to 
20% of those infected in the UK. 

2.24  In the 1960s Cryoprecipitate clotting factor products manufactured from pooled 
plasma containing HCV came into use, increasing the spread of the disease. The use 
of clotting factor concentrates made from thousands of blood donations in the 1970s 
increased the risk further. Infection spread by shared needle use came later with the spread 
of drug addiction. In Scotland, and in particular in cities for which data are available, IV 
drug abuse was uncommon in the 1960s. However, in Edinburgh for example, by 1985 
IV drug abuse was common and there was an explosion in associated HCV infection (and 
HBV and HIV infection). This social background, contributing one aspect to the increased 
prevalence of HCV infection, led to the disease being stigmatised in Scotland, perhaps 
more than elsewhere. The generalisation was patently unfair to those who contracted the 
disease through medical procedures. 

2.25  Since routine screening of donor blood for HCV was introduced in the UK in 
September 1991, transmission of the virus through blood and blood components has 
dramatically decreased. 

2.26  Even in the case of individuals who received transfusion of blood or blood products 
before 1991, it would not be valid to infer that a subsequent diagnosis of Hepatitis C 
infection was necessarily caused by transfusion in the course of the surgical or medical 
procedure involved, in the absence of other circumstantial evidence. The necessary 
supporting evidence may be readily provided in many cases: there may be no credible or 
reliable alternative explanation given the patient’s medical and social history. Alternatively, 
the sequence of events may be determinative: the timing and characteristics of the emerging 
symptoms may be compatible only with a positive diagnosis and a single causative agent 

19 Mohsen, ‘The Epidemiology of Hepatitis C in a UK Health Regional Population of 5.12  million’ Gut, 2001; 48; 707-713 
[LIT.001.1094]

20 [www.hepctrust.org.uk/hepatitis-c]
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or event. At the other end of the spectrum, the laboratory tests and clinical features in 
an individual may be so fundamentally inconsistent with the known characteristics of 
infection following transfusion that the only proper inference is that the viral infection 
was contracted independently of the surgical or medical procedure involved. There are no 
simple answers to the issues raised by the terms of reference.

2.27  Various tests are carried out on those suspected of having acquired HCV or in whom 
HCV is diagnosed. These tests are used to screen for possible infection, to confirm the 
diagnosis and indicate current infectivity, and thereafter in following the progression of 
the virus and in assessing the response to treatment. 

2.28  The initial screening test for the virus looks for antibodies to HCV, and is known 
as the anti-Hepatitis C test (anti-HCV). Antibodies are produced by the body’s immune 
system in response to the virus itself. It may take some time for antibodies to appear in 
the blood following infection, usually eight to twelve weeks after exposure to the virus, 
but occasionally up to six months or more. This means that the antibody test, if taken too 
early after infection by HCV, may not detect exposure to the virus. A positive result, known 
as anti-HCV positive, shows that a person has been exposed to the virus at some time. 
It does not detect whether the virus is still present or whether the person is infectious.21

2.29  If the antibody test is positive, it is usually followed by the second test, a polymerase 
chain reaction (PCR) test. The PCR test detects the viral RNA in the blood and thus acts to 
confirm the diagnosis and determine the viral levels. If the PCR test is positive this means 
the person is currently infected. If the anti-HCV test is positive and the PCR test is negative, 
this usually indicates that a person has been infected with HCV but has subsequently 
cleared it and is no longer infectious. During acute Hepatitis C, before antibodies to HCV 
have appeared, the PCR type test may be the only effective test to establish the diagnosis.22

2.30  In addition to specific viral tests (for HCV or HBV) blood tests reflecting damage to 
the liver and its function are used. Liver function tests are a set of blood tests measuring 
specific proteins and enzymes to determine how well the liver is performing its various 
functions. As liver cells are damaged by the virus, enzymes leak into the bloodstream 
leading to a rise in specific enzyme levels. Liver function tests usually measure alanine 
amino transferase (ALT), aspartate aminotransferase (AST), alkaline phosphotase (ALP), 
albumin, total protein and bilirubin. However, there is not necessarily a rise in enzyme 
levels during the acute Hepatitis C phase. 

2.31  At present the most accurate way to check the extent of damage to the liver is by 
way of a liver biopsy. This involves taking a small sample of liver tissue via a percutaneous 
needle for examination under the microscope. However, a liver biopsy is taken from a 
small part of the liver only, and will not necessarily show up what is happening elsewhere 
in the liver. There is thus a risk of sampling variation. Physical evidence of a developing 
disease may be absent or inconclusive.

2.32  There is presently no vaccine to prevent infection with HCV. 

21 [www.britishlivertrust.org.uk]
22 Zuckerman, A.,Thomas, H., Viral Hepatitis, 2nd Edition, p340
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Symptoms of infection with the Hepatitis C virus

2.33  While the virus predominantly infects the cells of the liver, recent research has 
shown that HCV also affects a number of other areas of the body including, probably, the 
digestive system, the lymphatic system, the immune system and the brain.23

2.34  The clinical effects of infection with any hepatitis virus depend on the severity of 
the inflammation induced in the liver and on whether the virus is rapidly cleared from the 
liver or persists long-term.24 Most cases of acute Hepatitis C produce no symptoms and so 
are not diagnosed. The only indication of infection may be transient elevation in levels of 
ALT, an enzyme that helps to process proteins, followed shortly by symptoms, should they 
occur. Less than 25% of those suffering from acute Hepatitis C suffer from overt jaundice. 
Jaundice can last a few days to a few months but is usually restricted to less than a month. 

2.35  If there are any symptoms at all of the acute disease, they are vague and non-
specific. Such symptoms may include fatigue, fever, loss of appetite, abdominal pain, 
nausea, and vomiting. As most of these symptoms may be attributed to other short-term 
infections, most people are unlikely to seek medical attention and, even if they do, most 
doctors are unlikely to suspect or test for HCV. 

2.36  Between 15% and 30% of people clear the virus completely during the acute 
phase of infection. These patients may have an acute clinical illness with malaise, and the 
symptoms described above, and sometimes jaundice. This lasts for up to a few weeks, the 
patient recovers, and the infection leads to no long-term injury or illness. These individuals 
are subsequently not carriers of HCV itself, although they may remain anti-HCV positive. 
HCV very seldom causes fatal, fulminating liver failure. The remaining 70–85% of those 
infected who do not achieve spontaneous viral clearance, are considered to be in the 
chronic phase of Hepatitis C after six months of infection. In these cases the virus will 
remain in the body long-term and these individuals are potentially infectious to others, 
unless treatment is given. The course of the chronic infection varies considerably from 
one person to another and is very unpredictable. Some people have few or no symptoms. 
Often, until the later stages of the disease, the only blood abnormality that can be 
detected is intermittent elevation of ALT. Some people develop symptoms over differing 
periods of time, sometimes decades. These symptoms can include fatigue, depression, 
short-term memory problems, mood swings, difficulties with concentration, nausea, 
digestive problems, joint and muscle pains, headaches, flu-like symptoms, discomfort 
in the liver area, abdominal pain and itching.25 Recent research into the brain-related 
symptoms, including brain scanning, has indicated that HCV probably infects cells that 
migrate naturally to the brain directly. It appears therefore that HCV can infect the brain 
and other tissues.

2.37  About 10–30% of people initially infected with HCV will develop cirrhosis within 
20–30 years of infection. Of those who develop cirrhosis, between one and three per cent 
a year will go on to develop hepatocellular carcinoma. One third may never progress to 
cirrhosis or will not progress for at least 50 years.26 It is known that factors such as heavy 

23 [www.hepctrust.org.uk/hepatitis-c]
24 Oxford Textbook of Medicine, 4th Edition, volume 1, chapter 14.20.1
25 [www.hepctrust.org.uk/hepatitis-c]
26 National Institute for Clinical Excellence, ‘Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of chronic 

hepatitis C’, Technology Appraisal 75, January 2004 [www.nice.org.uk/nicemedia/live/11524/32809/32809.pdf]
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alcohol consumption, obesity, the metabolic syndrome including diabetes and high blood 
pressure, being over the age of 40 years at the time of infection, being of male gender, co-
infection with the HIV and HBV viruses, all increase the rate of progression of the disease.

2.38  There was little cognisance at the beginning of the reference period of the possibility 
that what turned out to be HCV infection would become a matter of importance. Factors 
that have to be taken into account in assessing the state of knowledge and understanding 
include the apparent extraordinary indolence of the disease, its lack of well-defined and 
specific symptoms, the apparent rarity of the disease in the UK before the 1960s, and the 
lack of a specific blood test for HCV before about 1990.

Treatment

2.39  The main aim of treatment in chronic HCV infection is to eradicate the virus and 
thereby to reduce the chance of subsequent progression of liver disease and the risk of 
hepatocellular carcinoma.27 Treatment of HCV in its early stages, when symptoms are 
milder and damage is less well established, can be most beneficial for patients. Early 
treatment increases the chance of clearing the virus and, where clearance is not achieved, 
suppressing the virus and delaying progression of the disease.28

2.40  Drug treatment to eradicate the virus has advanced greatly in the last 15 years with 
success rates (defined as prolonged clearance of the virus from the patient’s body) now 
standing at about 50% for genotype 1 and 80% for genotypes 2 and 3.29 Treatment 
has evolved over the last two decades from standard Interferon monotherapy in the mid 
1990s to combination therapy of standard Interferon and Ribavirin, in the late 1990s and 
more recently, pegylated Interferon and Ribavirin combination therapy. Each successive 
treatment has led to improved virological response. New anti-viral drugs are now being 
developed which will be more effective and have fewer side-effects than products currently 
available. 

2.41  Interferon is a man-made drug which mimics the naturally occurring interferon 
produced as part of the body’s response to a viral infection. The aim of the drug is to stop 
the virus multiplying and causing further liver damage. It is given by injection. Pegylated 
Interferon is a slow-release version of the drug which only needs to be injected once a 
week. Ribavirin is used against a range of different viruses including HCV. It is prescribed 
in tablet form and is usually taken twice a day. 

2.42  The current standard treatment for mild chronic Hepatitis C is combination therapy, 
comprising peginterferon alfa-2a and Ribavirin or peginterferon alfa-2b and Ribavirin.30 
Combination therapy with peginterferon alfa and Ribavirin is recommended within 
its licensed indications for people, over the age of 18 years, with moderate to severe 
chronic infection with HCV.31 Those people who cannot tolerate Ribavirin are treated with 
Interferon alfa monotherapy.

27 National Institute for Clinical Excellence, ‘Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of chronic 
hepatitis C’, Technology Appraisal 75, January 2004 [www.nice.org.uk/nicemedia/live/11524/32809/32809.pdf]

28 [www.britishlivertrust.org.uk]
29 [www.hepctrust.org.uk/hepatitis-c]
30 National Institute for Clinical Excellence, ‘PegInterferon alfa and ribavirin for the treatment of mild chronic hepatitis C’ 

Technology Appraisal Guidance 106, paragraph 1.1 [www.nice.org.uk/nicemedia/pdf/TA106guidance.pdf]
31 National Institute for Clinical Excellence, ‘Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of chronic 

hepatitis C’, Technology Appraisal 75, January 2004, paragraph 1.1 [www.nice.org.uk/nicemedia/live/11524/32809/32809.pdf]
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2.43  Those people with moderate to severe chronic Hepatitis C, genotype 2 and/or 3 
should be treated with peginterferon alfa and Ribavirin for 24 weeks. For those people 
infected with genotype 1, 4, 5 or 6, initial treatment should be for 12 weeks. Only people 
who show, at 12 weeks, a reduction in viral load to less than one per cent of its level at 
the start of treatment, should continue treatment until 48 weeks. For people in whom 
viral load at 12 weeks exceeds one per cent of its level at the start of treatment, treatment 
should be discontinued, as it is highly likely that treatment will be ineffective.32

2.44  Side-effects of treatment with pegylated Interferon and Ribavirin, especially in the 
early stages of treatment, are wide-ranging and can be severe. After each injection of 
Interferon, a person may suffer flu-like symptoms. Up to one half of all people treated 
suffer from fatigue, headaches, pyrexia (fever), myalgia (aches and pains), insomnia and/or 
nausea. About one quarter of those treated suffer hair loss, arthralgia (pain in the joints), 
rigors, irritability, pruritus (itching), depression, dermatitis and/or decreased appetite. 
Some people suffer from suicidal thoughts. The dropout rates from the treatment are 
about 7–14%.33

2.45  For some people with cirrhosis who develop life-threatening complications, such as 
varices and hepatocellular carcinoma, liver transplantation is a late-stage option. In over 
60–80% of people, found to be suitable for the operation, this major surgical procedure 
is successful.34

2.46  The recurrence rate of HCV after liver transplantation is 100%. Furthermore, the 
natural history of Hepatitis C is accelerated after liver transplantation. In contrast to the 
30% of patients who develop cirrhosis 30 years after acquiring chronic Hepatitis C, after 
liver transplantation 30% of patients will develop cirrhosis in five years.35

HIV/AIDS

2.47  Acquired Immune Deficiency Syndrome (AIDS) is a condition which arises from 
the progressive deterioration of the body’s immune system leaving a patient prone to 
opportunistic infections and malignant diseases. There is a general consensus that the 
condition is caused by infection with the Human Immunodeficiency Virus (HIV). 

Origins and early history

2.48  The origins and early history of the condition are not entirely clear. But it seems likely 
that HIV is a descendant of a Simian Immunodeficiency Virus passed from chimpanzees to 
humans in West Africa in the early part of the twentieth century. Once passed to humans, 
the virus mutated to become HIV.36 Over time, HIV spread from Africa to the West and, in 
particular, to the USA. Retrospective studies have indicated that the first clinical cases of 

32 National Institute for Clinical Excellence, ‘Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of chronic 
hepatitis C’, Technology Appraisal 75, January 2004, paragraph 1.1 [www.nice.org.uk/nicemedia/live/11524/32809/32809.pdf]

33 National Institute for Clinical Excellence, ‘Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of chronic 
hepatitis C’, Technology Appraisal 75, January 2004, paragraph 2.13  
[www.nice.org.uk/nicemedia/live/11524/32809/32809.pdf]

34 [www.britishlivertrust.org.uk]
35 Schiff, Eugene R., Sorrell, Michael F., Maddrey, Willis C., Schiff’s Diseases of the Liver 10th Edition, 2007
36 (1) Gao et al, Nature, 1999;397:436 [LIT.001.1178], (2) Bailes et al, ‘Hybrid origin of SIV in chimpanzees’, Science, 

2003;300:1713 [LIT.001.1184] and (3) Wolfe et al, ‘Naturally acquired simian [LIT.001.1185] retrovirus infections in Central Africa 
Hunters’, Lancet, 20 March 2004;363:932. It has been postulated that the virus crossed from chimpanzees to humans as a result 
of hunters eating infected animals or getting the blood of infected animals into cuts or wounds  
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AIDS in the USA appeared in 1978.37 Testing of stored serum samples has disclosed that 
the first known transmission of HIV to haemophilia patients also occurred in 1978 in the 
USA.38 Similar testing in the UK has shown that the first known transmission of HIV to 
a haemophilia patient in the UK occurred around June 1979.39 UKHCDO data suggests 
that the first HIV positive tests in haemophilia patients at Scottish centres were recorded 
retrospectively in Aberdeen and Glasgow in 1982.40

2.49  The disease that would become known as AIDS was first reported in 1981 when 
physicians in New York, Los Angeles and San Francisco noted, in otherwise healthy 
homosexual men, a number of relatively rare diseases hitherto usually associated 
with persons suffering from some form of underlying cellular immunodeficiency.41 
Epidemiological studies carried out shortly afterwards revealed that, although homosexual 
men formed the largest affected group, the constellation of symptoms was also seen 
in injecting drug users, heterosexuals with multiple partners, and haemophilia patients 
treated with blood products. While various agents were initially considered as possible 
causes of the new disease, epidemiological investigations came to suggest that the most 
likely cause was a blood-borne infectious agent that was sexually transmissible. 

Isolation and naming of the virus

2.50  The virus that causes AIDS was first isolated in 1983 by researchers in France.42 The 
isolate came from a patient with enlarged lymph glands and was called lymphadenopathy-
associated virus (LAV). It was not, however, generally accepted that this virus was the 
cause of AIDS until researchers in the USA reported, in 1984, on the isolation of the same 
virus from a number of patients with AIDS.43 The first American isolates were named 
human T cell lymphotropic virus Type III (HTLV III).44 In 1986 the virus was renamed Human 
Immunodeficiency Virus by the International Committee for the Taxonomy of Viruses.45 

Biology of HIV

2.51  HIV can only replicate (make new copies of itself) inside human cells. The process 
typically begins when an HIV particle attaches itself to the surface of a CD4 T-helper 
lymphocyte cell (a type of white blood cell that plays a crucial role in maintaining the 
function of the human immune system). After attaching to the cell, the virus then enters the 

37 Jaffe et al, ‘The acquired immunodeficiency syndrome in a cohort of homosexual men: a six-year follow-up study’, Annals of 
Internal Medicine, 1985;103:210-214 [LIT.001.1060]. In the UK, it appears that the first clinical case of what was to become 
known as AIDS may have been reported as early as 1960: Williams et al, ‘Cytomegalic inclusion disease and Pneumocystis carinii 
infection in an adult’, Lancet, 29 October 1960:951-955  

38 Evatt et al, ‘Antibodies to human T-cell leukaemia virus-associated membrane antigens in hemophiliacs: evidence for 
infection before 1980’, Lancet, 1983;ii:698 [LIT.001.1196] and Machin et al, ‘Seroconversion for HTLV-III since 1980 in British 
haemophiliacs’, Lancet, 1985;i:336 [LIT.001.1195]

39 Darby et al, ‘Mortality before and after HIV infection in the complete UK population of haemophiliacs’, Nature, 7 September 
1995;377:79-82[LIT.001.1301]

40 UKHCDO data: see appendices
41 Pneumocystis pneumonia – Los Angeles MMWR 5 June 1981; 30, 250-252 [LIT.001.1026]; Hymes et al, ‘Kaposi’s sarcoma in 

homosexual men: A report of eight cases’, Lancet, 1981;2:598-600 [LIT.001.0768] and ‘Kaposi’s Sarcoma and Pneumocystis 
Pneumonia among homosexual men – New York City and California’, MMWR, 4 July 1981;30(4):305-308 [LIT.001.0766]

42 Barré-Sinoussi et al, ‘Isolation of a T-lymphotrophic retrovirus from a patient at risk of acquired immune deficiency syndrome 
(AIDS)’, Science, 1983;220:868-871 [LIT.001.0058]

43 Gallo et al, ‘Frequent detection and isolation of cytopathic retroviruses (HTLV-III) from patients with AIDS and at risk for AIDS’, 
Science, 1984;224:500-503

44 As they were the third type of virus that the researchers had found that specifically attacked the T cells of man.
45 There are, in fact, known to be at least two main types of HIV viruses. HIV-1 is responsible for the worldwide pandemic of AIDS 

while HIV-2 is mainly confined to West Africa.
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cell and converts its RNA into DNA by the use of an enzyme called reverse transcriptase.46 
The viral DNA is transported to the cell’s nucleus, where it is spliced into the human DNA. 
Once integrated into a cell, the virus may lie dormant within the infected cell for months, 
or even years. 

2.52  When the cell becomes activated, however, it treats the HIV genes within it in much 
the same way as human genes. The result is that new HIV viral particles are formed and 
released, thereby starting the replication process all over again. HIV can replicate rapidly 
with several billion new viruses made every day in a person infected with HIV. 

2.53  During replication HIV also mutates and evolves. Reverse transcriptase (by which viral 
RNA is converted into DNA) often makes random mistakes in the transcription of viral RNA 
into DNA. As a result, new types or strains of HIV (with slightly different DNA) develop in a 
person infected with HIV, making it harder for that person’s already compromised immune 
system to ‘recognise’ or to respond to and deal with the virus. 

2.54  Every day, the virus destroys billions of CD4 T-helper lymphocyte cells in a person 
infected with HIV, eventually overwhelming the immune system’s capacity to regenerate 
or fight infection.

Transmission

2.55  HIV is found in the blood, semen and vaginal fluid of those infected with the virus. It 
cannot survive for very long outside the body. The main modes of transmission are sexual 
intercourse, IV drug use (through the use of shared, contaminated needles), receiving a 
transfusion of infected blood or blood products and perinatally (ie from infected mothers 
to their children). 

Symptoms and pathology

2.56  In the first few weeks after infection with HIV most people will experience few, if 
any, symptoms. Within a month or two after infection, individuals may experience a flu-
like illness, including fever, headache, tiredness and enlarged lymph nodes in the neck and 
groin area. The symptoms usually disappear within a week to a month after their onset 
and are often mistaken for another viral infection such as glandular fever or influenza 
(flu). During this period, people are highly infectious. There then follows a period during 
which the body’s immune system fights back and the disease remains clinically latent. 

2.57  Over time, however, the immune system eventually deteriorates to the point at 
which it is unable to fight off other infections. The rate of progression to symptomatic 
disease (ie AIDS) varies greatly from person to person and may take many years. When the 
disease was first reported it was estimated that only a minority of patients with HIV would 
go on to develop AIDS.47 It is now known, however, that, if untreated, the vast majority 
of patients who contract HIV are likely to go on to develop secondary ‘opportunistic’ 
infections or tumours which, in the absence of treatment, are likely eventually to result in 
death. 

46 This is so called because it works ‘backwards’ in the sense that ordinarily RNA is made using DNA as a template rather than the 
reverse. Viruses such as HIV are known as ‘retroviruses’ because of this unusual property. HIV is also a member of the subgroup 
of retroviruses known as lentiviruses (viruses with a long incubation period).

47 In 1986, for example, a UK Government advisory body stated that only 1 in 10 people with HIV were likely to go on to develop 
AIDS: DHSS Advisory Committee on Dangerous Pathogens, ‘Revised guidelines on LAV/HTLV III – the causative agents of AIDS 
and related conditions’ [DHF.002.1456] at page 8. 
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2.58  The secondary infections that may develop include a variety of fungal, viral and 
bacterial infections of the mucous membranes and skin. However, a type of pneumonia, 
Pneumocystis Carinii, remains the most common life-threatening secondary infection in 
patients who progress from chronic HIV infection to AIDS. In addition, due to a failure of 
the body’s ‘immune surveillance’ of possible cancer cells, secondary cancers may develop 
over time, including Kaposi’s sarcoma, non-Hodgkin’s lymphoma and primary cerebral 
lymphoma. 

2.59  The disease may also affect the nervous system with the development of cerebral 
toxoplasmosis (leading to the formation of abscesses in the brain), HIV encephalopathy, 
myelopathy and peripheral neuropathy. Patients may also suffer psychiatric disorders 
including depression.

2.60  Eventually, patients develop end-stage disease when they have little immunity and 
death becomes inevitable from one or more of the above or related conditions. 

Testing 

2.61  When an individual becomes infected with HIV, antibodies to the virus are produced, 
but unlike the case in most other infections, these antibodies have little or no ability to 
neutralise the virus. The antibodies are, however, used in laboratory tests as a marker 
for the presence of HIV. Tests which detect antibodies to HIV include enzyme-linked 
immunosorbent assay (ELISA) and Western blot tests. Detectable antibodies are usually 
produced within two to six weeks of infection, although sometimes the period may be up 
to three months. Accordingly, the ELISA and Western blot laboratory tests may not detect 
HIV antibodies in an individual who has recently been infected with HIV (ie up to three 
months of infection). The change to a state where antibodies are detectable is known as 
‘seroconversion’.

2.62  PCR tests detect the presence of HIV itself, through detection of its genetic material, 
rather than the presence of antibodies to HIV. PCR testing may be undertaken to detect the 
presence of the virus before as well as after seroconversion, and therefore may be used in 
the ‘window’ between the time the individual acquired HIV infection and seroconversion 
(the appearance of anti-HIV in the blood). 

Treatment

2.63  In the early 1980s, when the HIV/AIDS epidemic began, after an initial relatively 
asymptomatic period lasting for a variable number of years, people were unlikely to live 
longer than a few more years from the development of AIDS. Today, the prognosis for those 
infected with HIV is much better as a result of the availability of antiretroviral medication. 
There are five main groups of antiretroviral drugs presently available to treat the disease, 
each of which attacks the virus in different ways.48 If only one drug was taken, HIV would 
quickly become resistant to it and the drug would stop being effective. Therefore, two 
or more antiretroviral drugs are prescribed at the same time, thereby reducing the rate at 
which resistance will develop and making treatment more effective in the long term. 

48 The main groups of antiretroviral drugs and the year in which they were first approved (by the USA Food and Drug 
Administration) to treat HIV are as follows: Nucleoside/Nucleotide Reverse Transcriptase Inhibitors (1987); Protease Inhibitors 
(1995); Non-Nucleoside Reverse Transcriptase Inhibitors (1997); Fusion or Entry Inhibitors (2003); and Integrase Inhibitors (2007).
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2.64  These treatments do not cure people of HIV or AIDS and the virus is not completely 
eliminated from the body. Rather, the drugs suppress the virus either by stopping the virus 
from replicating itself, or by preventing it from binding to or entering human immune cells. 
Suppression of the amount of HIV in the body stops further weakening of the immune 
system and allows it to recover from any damage that HIV might already have caused, 
thus allowing people infected with HIV to lead longer and healthier lives. 

2.65  People undergoing treatment can still transmit the virus, however, and must 
continuously take antiretroviral drugs in order to maintain their health. There is currently 
no vaccine to prevent HIV infection nor is there a cure for HIV/AIDS.

Numbers of people affected

2.66  In 2006, the 25th anniversary of the emergence of AIDS in Western countries, there 
were close to 40 million people around the world living with HIV and over 20 million 
people had died. In the UK since 1996, there have been around 30,000 HIV diagnoses. 
As at May 2009, as reported to the National Haemophilia Database, 1382 patients with 
bleeding disorders in the UK were known to have been infected with HIV.49 Of those, 
72 were registered to Scottish centres. It has been reported that 12 patients in Scotland 
contracted HIV as a result of a blood transfusion.50 Other data suggest that the cumulative 
total of HIV-infected haemophilia patients registered in Scotland to 30 September 1999 
was 87.51 Resolution of a more precise figure will have to await the final outcome of the 
Inquiry. 

Caution

2.67  It has to be emphasised that the information contained in this chapter reflects the 
state of knowledge current at the date of publication of this preliminary report. Almost 
none of this would have been known before 1991.

49 Appendix 1 UKHCDO data
50 Answer to Parliamentary Question 21 December 1989 [SGF.001.1248]. The same Answer reported that there had been 76 

patients with haemophilia in Scotland who had tested positive for HIV.
51 The evidence of Dr Peter Foster ( SNBTS) to the Archer Inquiry (Day 7 of the Inquiry, at pp58-60 of the transcript of proceedings) 

reported that 87 haemophilia patients in Scotland contracted HIV as a result of treatment with blood products. The same figure 
was published by the Scottish Centre for Infection and Environmental Health. See Appendix 4.
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Synopsis

Haemophilia and von Willebrand disease discussed – genetics of disorders – progress in 
treatment – prevalence of blood disorders – life expectancy and quality of life in patients 
with genetic blood disorders – incidence of HCV infection and HIV/AIDS in haemophilia 
patients – mortality data related to HIV/AIDS and HCV infection in haemophilia patients 
– blood transfusion and HCV transmission – mortality from liver disease in HCV infected 
patients – organisation of haemophilia care – UKHCDO – the Haemophilia Society – 
milestones in haemophilia.

Introduction

3.1  The Hepatitis C Virus (HCV) and Human Immunodeficiency Virus (HIV), described in 
the last chapter, are both blood-borne viruses. Consequently, NHS patients who were at 
risk of infection with HCV or HIV or both viruses as a result of their treatment fell into 
three broad groups: (i) individuals with haemophilia and related diseases who received 
whole blood, blood components and products manufactured from blood and blood 
components; (ii) patients receiving blood transfusion; and (iii) patients receiving other 
blood components or products manufactured from blood or blood components, such as 
immunoglobulin preparations. 

3.2  The mechanisms of exposure to risk that are material for present purposes are: 
(i) intravenous infusion of therapeutic blood products, notably in the treatment of 
haemophilia patients; and (ii) blood transfusion, for example in surgery, following childbirth 
or consequent to severe anaemia, or in the treatment of haemophilia. In addition to NHS 
patients, clinical and laboratory staff, and other hospital workers and researchers who 
may have had contact with blood components in processing materials, or with infected 
patients or samples obtained from them, were at risk.

3.3  Transfusion was, and is, required during certain types of surgery or following childbirth 
to compensate for loss of blood, in particular loss of haemoglobin. Transfusion involves 
units of whole blood or red cells, each collected from a single donor. Transfusion of over 
ten units of whole blood, from ten individual donors, is rare. The use of single units of 
fresh frozen plasma (FFP) did not increase exposure to risk. In contrast, the use of products 
manufactured from plasma immediately increased the exposure of the patient to risk 
because of the numbers of donors contributing to the series of pools from which the 
plasma was derived. It would be impossible to identify any particular procedure as typical 
of the whole class of surgery requiring blood transfusion. But open heart surgery provided 
opportunities for follow-up studies of a distinct class of patients and provided data on 
infection that came to be illustrative of the risk of infection following blood transfusion 
at certain periods. 

3.4  Safe transfusion, in the broadest sense, is a relatively modern procedure. In the 
nineteenth and early twentieth centuries, blood transfusion was potentially hazardous 
for a number of reasons not related to transmission of viral disease. Until matching by 
blood group was developed from about 1938 to ensure matching of source blood to the 
patient’s blood group, there was a relatively high risk of haemolysis. This is a destructive 
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attack on transfused red cells by the patient’s antibodies, which can be serious or fatal, 
when incompatible blood is transfused. Viral infection came to be recognised as an added 
complication as the twentieth century progressed.

3.5  In the case of clinical and laboratory staff, and other hospital workers and researchers, 
the risk of viral infection might be casual: an accidental ‘needle stick’ incident, for 
example. Alternatively, it might relate to exposure, sometimes prolonged, in laboratory 
conditions to blood components or to aerosols produced in the course of processing those 
components. Dr Edward Shanbrom, of Hyland the pharmaceutical manufacturer, reported 
that laboratory staff working on the development of Factor VIII developed jaundice after 
breathing plasma mist in the cold rooms of the laboratory.1 Risk was inherent in the 
manufacturing process. 

3.6  Haemophilia patients have been and remain a particularly exposed group, though 
the risks to which they have been exposed have varied over time. At an early date, whole 
blood was transfused in the treatment of haemophilia patients. More recently, they were 
prescribed treatment with pooled plasma products derived from human blood, thereby 
increasing exposure. Exposure might be frequent and persistent over long periods of time, 
because of the need for control of the bleeding caused by their underlying condition, and 
each exposure involved multiple sources of blood or its components.

3.7  Inevitably, the literature has dealt with some groups, and haemophilia patients in 
particular, more than others, and provided a particular focus for public interest that will 
be reflected in this report. For a proper understanding of the developing picture, however, 
each of the groups mentioned is important. 

3.8  Before the development of therapeutic blood products, haemophilia patients were 
exposed to pain, suffering and disability, and, depending on the severity of their condition, 
premature death. It is appropriate to set out in some more detail the characteristics of these 
conditions in order fully to appreciate first the beneficial impact of the new treatments, 
and then the damage done to confidence in, indeed faith in, the clinicians and scientists 
on whom haemophilia patients depended. 

Haemophilia and von Willebrand’s disease 

3.9  The general characteristics of the main types of genetic disorders of clotting were 
known long before the reference period for this Inquiry. The first written account of 
haemophilia dates back to the second century. A number of baby boys died following 
excessive bleeding after circumcision.2 It was realised that the condition appeared to run 
in families.3 However, the most significant scientific and medical advances arose in the 
nineteenth century. One of the first scientific papers on haemophilia was published by Dr 
John Conrad Otto in 1803,4 detailing the haemorrhagic predisposition of males within a 
family. He recognised that the condition was hereditary, only affected males and appeared 
to be passed on maternally via healthy females.5 A further account was published by John 

1 Starr, Blood: an epic history of medicine and commerce p 290
2 [www.wfh.org/2/1/1_1_3_HistoryHemophilia.htm]
3 Ingram, ‘The history of haemophilia’, Journal of Clinical Pathology, 1976; 29:469-479 [LIT.001.1348]
4 3.[www.wfh.org/2/1/1_1_3_HistoryHemophilia.htm]
5 Ingram, ‘The history of haemophilia’, Journal of Clinical Pathology, 1976; 29:469-479 [LIT.001.1348]
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Hay in the New England Journal of Medicine in 18136 in which it was noted that affected 
males could pass the trait on to unaffected daughters.7 The term haemophilia was first 
used in 1828 by Friedrich Hopff at the University of Zurich.8

3.10  During the twentieth century, Drs Patek and Taylor (1937)9 discovered that a 
protein contained within blood and essential for blood-clotting (Taylor later named this 
protein antihaemophiliac globulin (AHG)) was missing from haemophilia patients. Further 
developments occurred in 1947, when Pavloasky discovered the apparent difference 
between what is now known as Haemophilia A and Haemophilia B.10

3.11  Haemophilia A and Haemophilia B (also known as Christmas disease) are genetic 
coagulation disorders. Among the range of coagulation disorders, clinically significant 
haemophilia is more common in the United Kingdom than in most other western countries. 
It is an inherited defect of blood clotting and, in most cases,11 is present from birth. 
Haemophilia A is due to a deficiency in the blood component Factor VIII. Haemophilia B is 
due to a deficiency in Factor IX. The process of blood clotting involves the interaction of 
over a dozen clotting ‘factors’ created by the liver and released into the circulation along 
with other components of blood. In the case of a bleeding injury suffered by a person who is 
not affected by haemophilia, the process of clotting was classically described as a cascade. 
Initially, the damaged blood vessel or vessels narrow (the process of vasoconstriction). The 
vessel walls constrict to slow the flow of blood into the injured area. Platelets then migrate 
to the site of injury and pile up. They provide a scaffold or plug on which other factors 
build. Another protein component, fibrinogen, also moves to the location of the injury 
and helps clot the blood. Each of the clotting factors activates another in the chain. If one 
is missing, there is a break in the chain, and the others cannot contribute effectively to 
the clotting process. For example, if Factor VIII is missing, not only is there at that stage a 
failure of the process, but also Factors IX, X and XI are not engaged. More recent research 
(from the 1980s) has disclosed that haemostasis, the clotting procedure, is initiated by 
the release of tissue factor (Factor III) from the walls of the blood vessel which binds to 
Factor VII. Factor VII auto-activates tissue Factor VIIa which in turn triggers the coagulation 
network. However, a clot may still be regarded as a combination of platelets and other 
adhesive components which must act cumulatively to be effective.

3.12  In haemophilia patients, there is a deficiency of the Factor VIII or Factor IX required 
to contribute effectively to the clotting process and stop bleeding. Classification in terms 
of severity has changed over time. At present, the classification for both conditions is:

Mild – between 5% and 30% of normal levels of clotting factor

Moderate – between 1% and 5% of normal levels of clotting factor

Severe – less than 1% of normal levels of clotting factor.12

6 Ibid
7 Webb and Dixon, ‘Haemophilia and Haemophilic Anthropy: An Historical Review and a Clinical Study of 42 Cases’, Annals of the 

Rheumatic Diseases, 1960; 19:143-157
8 [www.wfh.org/2/1/1_1_3_HistoryHemophilia.htm]
9 Ingram, ‘The history of haemophilia’, Journal of Clinical Pathology, 1976; 29:469-479 [LIT.001.1348]
10 [www.wfh.org/2/1/1_1_3_Link1_Timeline.htm] 
11 An exception is acquired haemophilia, an extremely rare autoimmune bleeding disorder which usually develops in later life. It 

occurs when the immune system develops antibodies against the body’s own clotting factors, and inactivates them.
12 [www.nhs.uk/Conditions/Haemophilia/Pages/Introduction.aspx]
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3.13  Effectiveness in haemostasis or clotting varies in proportion to the degree of deficiency. 
A mild haemophiliac may have serious bruising from a knock. If a severe patient suffers 
injury without the benefit of treatment, bleeding will occur, and it will not be stopped 
because clotting will not occur: even a mild injury exposes the patient to risk. Some 
individuals with severe haemophilia suffer what appears to be spontaneous haemorrhage 
from time to time. An individual with haemophilia does not bleed more profusely than a 
normal person, they simply bleed for longer.13 The inherent risk is increased in surgery or 
serious trauma. 

3.14  There are other genetic disorders of the blood, for example several forms of the 
genetic condition thalassaemia, which impair synthesis of haemoglobin leading to 
anaemia, and there are several immune disorders, for example common variable immune 
deficiency. Von Willebrand’s disease, which affects both sexes, is closer to the two forms 
of Haemophilia, A and B, than other genetic conditions and enters into the narrative of 
events with which the Inquiry is concerned.

3.15  Von Willebrand’s disease (vWD) was first described in 1926 by Dr Erik von 
Willebrand.14 It was termed hereditary pseudo haemophilia.15 During the early twentieth 
century treatment for the condition was very limited. In 1953 an association between 
von Willebrand disease and the coagulation Factor VIII was discovered.16 This association 
initially led to confusion within the medical community regarding the protein abnormality 
responsible for von Willebrand and Haemophilia A.17 But in time it was realised that the 
deficiency could be treated by the administration of plasma fractions.18

3.16  Von Willebrand’s disease is the most common of the inherited coagulation disorders.19 
It is characterised by reduced levels of von Willebrand protein in the blood. The protein 
serves two main functions. It is a carrier protein for Factor VIII and it has an adhesive role 
in vessel wall platelet interaction. Von Willebrand defects result in longer blood clotting 
time.20 It has been estimated that one per cent of the general population suffer from the 
condition.21 However, the proportion of those affected who are categorised as having a 
clinically significant bleeding disorder is small.22 The number of patients registered and 
treated has been growing. In 2009 the number of patients in the UK registered with vWD 
was 9,265: 981 of those registered required treatment for the condition in that year.23 
Severe forms of the condition are detected in early childhood, whilst mild versions may go 
undetected for many years.24

13 [www.hemophilia.ca/en/bleeding-disorders/hemophilia-a-and-b/what-is-hemophilia]
14 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
15 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
16 Ginsburg et al, ‘Molecular genetics of von Willebrand Disease’, Blood, Vol 79 No. 10. (May 15) 1992: pp 2507-2519 

[LIT.001.1392]
17 Ginsburg et al, ‘Molecular genetics of von Willebrand Disease’, Blood, Vol 79 No. 10. (May 15) 1992: pp 2507-2519 

[LIT.001.1392]
18 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
19 [www.haemophilia.org.uk/uploads/vwillebrandsgeneral.pdf]
20 Laffan et al, ‘The Diagnosis of von Willebrand disease: a guideline from the UK Haemophilia Centre Doctors Organisation’ 

Haemophilia (2004) 10, 199-217[LIT.001.1478]
21 Editorial ‘Molecular basis of Von Willebrand disease and its clinical implications’, Haematologica 89 (9): 1036
22 Laffan et al, ‘The Diagnosis of von Willebrand disease: a guideline from the UK Haemophilia Centre Doctors Organisation’ 

Haemophilia (2004) 10, 199-217 [LIT.001.1478]
23 UKHCDO Annual Report for 2009
24 Laffan et al, ‘The Diagnosis of von Willebrand disease: a guideline from the UK Haemophilia Centre Doctors Organisation’ 

Haemophilia (2004) 10, 199-217 [LIT.001.1478]
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3.17  Von Willebrand’s disease is now sub-divided into three major categories:25 type 1, 
type 2 and type 3. Type 2 is further sub-divided into 2A, 2B, 2M and 2N.26 Type 1 is the 
most common form and accounts for 80% of recorded cases.27 An individual with type 1 
has low levels of vW Factor but what they produce functions properly. In type 2, the vW 
Factor produced does not work efficiently. The sub-divisions reflect varying levels of severity 
of the deficiency. Type 3, the rarest form of the condition, is classed as severe. It affects one 
to three per million of the population.28 Individuals may experience soft tissue and joint 
bleeds.29 A person with type 3 usually lacks vW Factor altogether and will have low amounts 
of Factor VIII. The patient will experience regular bleeding problems, clinically similar to 
severe Haemophilia A, including spontaneous internal and external bleeds.30 

Symptoms

3.18  Haemophilia is typically discovered during childhood in patients with moderate or 
severe forms of the condition. Children will often bruise easily or bleed profusely from 
what appear to be minor wounds. Children with mild haemophilia may go undiagnosed 
for several years.31 Often the condition only becomes apparent after an accident or dental 
procedure where the child bleeds for a prolonged period of time.32 

3.19  Haemophilia is frequently associated with external bleeding. Wounds, such as 
deep cuts in areas around the mouth and other parts of the body which are abundant 
in blood vessels, can be particularly troublesome and an individual may suffer prolonged 
bleeding.33 However, a much more common and serious symptom is internal bleeding into 
joints and muscle tissues. While bleeding into the soft tissues may occur without serious 
adverse consequences, bleeding into the joints results, in general, in swelling and may 
leave behind scar tissue that starts to destroy the joint. Arthritic type pain is a common, 
and serious, complication of the condition.34 In severe haemophilia, a patient who does 
not have the benefit of treatment with clotting factors might have painful joints by the 
age of five. The most common sites for joint bleeds are knees, elbows and ankles; but 
any joint with a synovial membrane can be affected.35 Individuals with severe haemophilia 
can experience other spontaneous internal bleeds. A serious complication of haemophilia 
is intracranial haemorrhage, bleeding into the brain.36 Another is bleeding into the gut. 
Serious morbidity and mortality may occur. 

3.20  Current research into haemostatic disorders involves developing therapy aimed 
at gene replacement as a means of resolving the deficiencies in the liver’s production 
of Factors VIII and IX in particular. At the date of this preliminary report clinical trials 
are imminent. Knowledge of the genetic deficiencies arising with Haemophilia A and 

25 Acquired vWD can occur. This form of the disorder is an autoimmune disorder where the body attacks its own vW as if it was a 
foreign substance. 

26 Saddler et al, ‘Update on the pathophysiology and classification of von Willebrand disease: a report of the subcommittee on von 
Willebrand factor’ J Thromb Haemost., 2006; 4: 2103-2114 [LIT.001.0920]

27 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
28 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
29 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
30 [www.haemophilia.org.uk/uploads/vwillebrandsgeneral.pdf]
31 [www.nhs.uk/Conditions/Haemophilia/Pages/Symptoms.aspx]
32 [www.nhs.uk/Conditions/Haemophilia/Pages/Symptoms.aspx]
33 Jones (1984) Living with Haemophilia, 2nd Edition, MTP Press Ltd, Lancaster
34 [www.haemophilialife.co.uk/Haemophilia-Information/Haemophilia-explained/Symptoms---diagnosis/tabid/254/Default.aspx]
35 Jones (1984), Living with Haemophilia, 2nd Edition, MTP Press Ltd, Lancaster
36 [www.nhs.uk/Conditions/Haemophilia/Pages/Symptoms.aspx]
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Haemophilia B, associated with the technical capacity to modify the individual’s genetic 
characteristics, may free the patient from the risks that have arisen with the current 
generation of treatments. 

Genetics

3.21  Human DNA is contained within units of chromosomes. Each person contains 23 
pairs of chromosomes, one set inherited from each parent. The sex of an individual is 
determined by the presence or absence of the X and Y chromosomes. Females have 
XX and males XY chromosomes respectively. Haemophilia is inherited in an X-linked 
recessive manner which results in the deficiency of a coagulation factor. It is passed down 
maternally from mother to male child via the X chromosome. Males only have one copy 
of the X chromosome, and for that reason if they are passed a copy of the haemophilia 
gene from their mother this gene will be expressed. Hence the condition predominantly 
affects males. However it is possible, albeit extremely rare, for women to suffer from the 
condition. In the case of males there is often a family history that initiates enquiry, and 
antenatal screening tests are now available.

3.22  A proportion of cases, perhaps up to one half, occur in patients with no family 
history of haemophilia.37 This is due to spontaneous mutation of the gene responsible for 
Factor VIII or Factor IX production on the maternal X chromosome. 

3.23  Individuals can either be sufferers or carriers. In circumstances where a female child 
is passed one copy of the haemophilia gene from one parent and one normal copy of 
the gene from the other parent, haemophilia will not be expressed as the normal gene 
is dominant. In such circumstances the female will become a carrier. The normal copy of 
the gene will facilitate the production of the necessary clotting factors which takes place 
in the liver. 

3.24  The gene coding for von Willebrand Factor is located on chromosome 12, which is 
common to men and women, and the disease affects the sexes equally. Unlike haemophilia, 
types 1 and 2 von Willebrand are inherited in a dominant manner. One copy of the gene 
is required from either parent in order for it to be expressed.38 Type 3 of the condition, the 
most serious coagulation disorder, is inherited in a recessive manner. The abnormal gene 
is inherited from both parents.39

Treatment

3.25  In the 1950s, knowledge of haemophilia and the treatment of the conditions remained 
rudimentary. The treatment available comprised hospitalisation, local compression where 
possible, blood transfusion, pain killers and bed rest. Apart from immediate palliative 
care, from the early 1960s the principle behind the treatment of haemophilia was, and 
remains today, replacement therapy: blood and blood components and products replace 
the missing or deficient levels of clotting factors (either VIII or IX). Most coagulation 
defects have been treated in that way since then. Early treatment for haemophilia involved 
transfusing whole blood. Extremely large volumes of blood might be required to restore 

37 Other figures are quoted, for example, up to 30% is the range published by the Haemophilia Society: [www.haemophilia.org.uk/
index.php?content_id=87&parent=278]

38 [www.wfh.org/2/docs/Publications/VWD_WomenBleedingDisorders/TOH-35_VWD_%20Revision2008.pdf]
39 Laffan et al, ’The Diagnosis of von Willebrand disease: a guideline from the UK Haemophilia Centre Doctors Organisation’ 

Haemophilia (2004) 10, 199-217 [LIT.001.1478]
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an individual’s clotting factor levels. A major risk with that treatment was of overloading 
the person’s circulatory system with too much fluid which could result in heart failure. The 
next major development in the treatment of haemophilia involved the infusion of plasma. 
Plasma was found to be rich in the essential clotting factors. However, like whole blood, 
large volumes were transfused and the risk of heart failure remained, albeit the risk was 
less than in the use of whole blood.

3.26  Until the late 1980s the characterisation of Factors VIII and IX, their identity and 
structure, were not known. Nevertheless, efforts were made to develop ways in which the 
clotting activity of whole plasma would be ‘concentrated’ into a much reduced volume. 
These led first to the production of Cryoprecipitate and then factor concentrates as 
therapeutic materials.

3.27  The development of Cryoprecipitate and of coagulation factor concentrates removed 
the need for whole blood, and plasma, transfusions and brought a level of relief that had 
previously been unknown. The development of Cryoprecipitate, a frozen blood product 
which contained soluble clotting factors, was a major breakthrough in the treatment 
of haemophilia. The product, prepared from many litres of plasma, was initially used 
to treat patients with Haemophilia A. From 1967 onwards, Cryoprecipitate was offered 
to patients suffering from Haemophilia A and von Willebrand’s disease. The Factor VIII-
rich component of blood greatly reduced the volume of transfused fluid required. From 
the early 1960s, primitive concentration of Factor VIII activity was achieved by processes 
involving freezing and thawing to produce what was called antihaemophiliac globulin 
(AHG). Treatment with more developed Factor VIII concentrate, manufactured from 
hundreds or thousands of donations, later became available, and in many, but not all, 
cases supplanted the use of Cryoprecipitate. In some cases prophylactic applications, and 
later home applications, allowed a level of ‘normal’ life that was unprecedented, as well 
as dramatically increasing life expectancy. The subsequent discovery that, in many cases, 
the treatment exposed patients to new, debilitating, and potentially fatal illnesses had a 
devastating impact on them. 

3.28  The clinical regime adopted has varied over time depending on the severity of the 
condition in the individual patient, and depending also on the judgment of the clinician 
in charge of the patient’s care. Major shifts in the use of therapeutic materials occurred in 
the period to 1980:40

40 Data derived from: 
 Biggs, ‘Haemophilia Treatment in the United Kingdom from 1969 to 1974’; Br Jnl Haem 1977,35,487, Tables VI and IX for 1969 

to 1974;
 Haemophilia Centre Directors’ Annual; Statistics for 1975 Br Jnl Haem 1977, 36,447.[LIT.001.0159] Table VI, for 1975; and
 Rizza .C.R., Spooner R.J.D., ‘Treatment of haemophilia and related disorders in Britain and Northern Ireland during 1976 0 80: 

report on behalf of the directors of haemophilia centres in the United Kingdom’ Brit. Med. Jnl. Vol 286; 19 March 1983. 929 – 
933. [LIT.001.0234] Tables VIm and VIIm for 1976 to 1980

reference_pdf/LIT0010159.pdf
reference_pdf/LIT0010234.pdf


Chapter 3: NHS Patients at Risk

38

Human Factor VIII and IX preparations used by UK haemophilia centres 1969 to 1980

Year Haemophilia A Haemophilia B

Plasma % Cryoprecipitate % Factor VIII 
Concentrate %

Plasma % Factor IX 
Concentrate %

1969 17.17 68.09 14.74 69.68 30.32

1970 13.16 76.04 10.80 62.39 37.61

1971 6.78 67.25 25.97 34.79 65.21

1972 5.60 75.98 18.42 11.60 88.40

1973 4.20 74.80 21.00 2.35 97.65

1974 3.37 70.29 26.34 3.22 96.78

1975 1.43 65.45 33.10 0.48 98.33

1976 0.1 46.6 53.30 0.30 99.70

1977 0.1 35.1 64.80 0.40 99.60

1978 0.1 24.4 75.50 0.40 99.60

1979 0.1 18.1 83.00 0.10 99.90

1980 0.1 14.2 85.80 0.10 99.90

3.29  The data also indicate growing demand for blood products. In the case of Haemophilia 
B, Factor IX concentrates (NHS and commercial) had become for all practical purposes the 
sole therapeutic material in use. In the case of Haemophilia A patients plasma had all but 
ceased to be used, and the use of Cryoprecipitate had fallen. But total volumes increased 
significantly: 

• Factor VIII consumption in international units in 1969 was 6.95 million units 
and in 1980 it was 57.27 million units; 

• Factor IX consumption in 1969 was 1.44 million units and in 1980 it was 
8.27 million units. 

3.30  In the United Kingdom as a whole, Cryoprecipitate was the most widely used product 
until 1976. In terms of volume, its use peaked in the mid 1970s, then fell progressively until 
in 1980 usage was at its 1972 level, when the haemophilia population receiving treatment, 
and the amount of treatment received per patient, had been much smaller. Commercial 
Factor VIII began to be imported from the USA in 1972. Commercial and NHS Factor VIII 
concentrate consumption began to rise in 1974, following parallel growth patterns until 
1977. Consumption of NHS Factor VIII then levelled off, while use of commercial products 
continued to rise rapidly. In 1980 in the UK: 

• plasma accounted for 0.1% of therapeutic products used; 

• Cryoprecipitate for 14.2%; 

• NHS Factor VIII for 25.1%; and 

• commercial Factor VIII for 60.7%.
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3.31  For Factor IX treatment, plasma use fell to near zero and commercial Factor IX to 
minimal values. Demand was met by NHS Factor IX. The proportions in 1980 were: 

• plasma 0.1%; 

• commercial Factor IX 0.9%, and 

• NHS Factor IX 99.1%. 

3.32  Over the period home treatment increased. By 1980 44% of all haemophilia patients 
in the UK received home treatment; 60% of severely affected patients received home 
treatment.

3.33  In current clinical practice, mild Haemophilia A and von Willebrand patients are 
normally treated reactively following a prolonged bleed. The basic purpose behind current 
treatment techniques is to correct two abnormalities resulting from the disorder:41 firstly 
prolonged bleeding episodes and secondly low Factor VIII in blood resulting in irregular 
coagulation.42 The treatment employed is dependent on the type of disorder. Apart from 
factor concentrates, there are two main treatments offered to individuals: desmopressin or 
DDAVP, a product first utilised in 1977,43 which increases plasma concentrations of factor 
VIII and von Willebrand protein.44 DDAVP is a synthetic hormone which stimulates the 
body’s own production of Factor VIII and is administered by injection. Since its effectiveness 
depends on the individual having the capacity to generate Factor VIII, it is not suitable for 
severe haemophilia sufferers or those with Haemophilia B.45

3.34  For Haemophilia B patients prolonged bleeding can be treated by nonacog alfan, 
a synthetic drug made up from monoclonal antibodies. Administered intravenously, the 
monoclonal antibodies contain active ingredients which will replace the diminished or 
missing Factor IX.46

3.35  In the case of moderate to severe diseases, the trend towards home-based 
prophylactic treatment became well established from the 1980s. This led to a demand for 
‘high-purity’ products, that is factor concentrates that were relatively low in fibrinogen 
and other aggregates, and quick to dissolve in regular ordinary use by patients or their 
families. Advances in research and technological development led to the commercial 
production in the late 1980s of virus-safe products of high purity that were preferred by 
some clinicians, to the disadvantage of products from Scottish public sector manufacturers 
in particular. By the end of the decade monoclonal products of unprecedented purity 
had become available, and recombinant Factor VIII was available for treatment of new, 
previously untreated, patients in particular.47

3.36  Working at the Royal Free Hospital, London, scientists led by Edward Tuddenham and 
Alison Goodall purified Factor VIII, and raised monoclonal antibodies of over 95% purity 
by 1982. The sequencing and cloning of the antibodies were produced in collaboration 
with Genentech Inc of San Francisco and led to production of a synthetic Factor VIII. Cutter 

41 Mannucci, ‘Treatment of von Willebrand Disease’ Int Clin Lab Res (1998) 28: 211-214 [LIT.001.1305]
42 Mannucci, ‘Treatment of von Willebrand Disease’ Int Clin Lab Res (1998) 28: 211-214 [LIT.001.1305]
43 Mannucci et al, ‘1-Deamino-8-d-arginine vasopressin: a new pharmacological approach to the management of haemophilia and 

von Willebrand’s diseases’ The Lancet 1: 869–72 [LIT.001.0354]
44 Mannucci, ‘Treatment of von Willebrand Disease’ Int Clin Lab Res (1998) 28: 211-214 [LIT.001.1305]
45 [www.nhs.uk/Conditions/Haemophilia/Pages/Treatment.aspx]
46 [www.nhs.uk/Conditions/Haemophilia/Pages/Treatment.aspx]
47 The Rome conference 18–19 January 1990: ‘Factor VIII Concentrates and Treatment of Haemophilia: State of the Art in 1990’ 
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Laboratories, San Francisco, carried out the work required to scale up synthetic Factor VIII 
production, and clinical trials of the product were successfully completed. Kogenate, the 
resulting product, was licensed for clinical use in 1988 and, along with other commercial 
products developed over roughly the same period, became the preferred treatment for 
Haemophilia A. These developments depended on demanding and inspired scientific 
research which would not have been possible at earlier periods, and would indeed have 
been absolutely impossible before the discovery of DNA sequencing.

3.37  Treatments for Haemophilia A and B using synthetic drugs have been very successful. 
It appears that the risk of hepatitis may have been removed, for all practical purposes, by 
avoiding dependence on human blood products. However, one complication with this form 
of treatment has been an increased risk of the development of inhibitors. In some cases 
the patient develops antibodies to the therapeutic material which ‘inhibit’ its operation by 
destroying the protein administered in treatment. The individual’s immune system attacks 
the replacement material as if it were ‘foreign’, in the same way as it would attack a 
virus for example. In these patients treatment is more difficult. It has been estimated that 
inhibitors develop in approximately one third of individuals with severe Haemophilia A.48 
Inhibitors can either be classed as high or low titre (level).49 In an individual with a high 
titre, the immune system will attack the replacement clotting factor in a very short space 
of time rendering the treatment ineffective. Such individuals may now be prescribed an 
immune tolerance induction programme which aims to train the body to tolerate the 
clotting factor replacement drugs.50 Individuals with low titre inhibitor levels are generally 
treated with a higher dose of the clotting factor concentrates.51

3.38  At the date of this preliminary report, the United Kingdom Haemophilia Centre 
Doctors’ Organisation (UKHCDO) has reported increasing external pressures on the service. 
The foremost of these are: issues related to prophylaxis in adult patients; continuing and 
increasing demand for Factor VIII; and significant variations in the intensity of treatment 
offered by different centres. The UKHCDO Annual Report for 2009 notes that the need for 
clinicians to justify clinical practice is likely to become ever more acute, ‘particularly if the 
NHS is overwhelmed by a financial tsunami in the next year’. It is impossible to ignore the 
tensions between those involved in the care of coagulant disorder patients and the Health 
Departments of the United Kingdom and of Scotland, not only in the current financial 
climate, but over time. Over much of the reference period, those tensions arose from 
clinicians’ preferential selection of commercial therapeutic products (which were more 
expensive) as against those available from NHS sources. Currently, the scope for tension 
may be illustrated in a case study published in the first issue of the magazine ‘Inhibitors’ 
and used to support the case for immune tolerance therapy. The child in the study was a 
severe haemophiliac: in the three months prior to commencing immune tolerance therapy 
he had had 18 bleeds, with treatment costing £390,000. Against that background it was 
suggested that immune tolerance therapy was cost effective. The allocation of scarce NHS 
resources may arise for discussion. 

48 [www.haemophilialife.co.uk/Haemophilia-Information/Haemophilia-explained/Inhibitors/tabid/398/Default.aspx]
49 Mitchell, J., Phillott, A., ‘Haemophilia and inhibitors 1: diagnosis and treatment’ Nursing Times, 2008; 104: 26–27 [www.

nursingtimes.net/nursing-practice-clinical-research/haemophilia-and-inhibitors-1-diagnosis-and-treatment/1677719.article]
50 Mitchell, J., Phillott, A., ‘Haemophilia and inhibitors 1: diagnosis and treatment’ Nursing Times, 2008; 104: 26–27 [www.

nursingtimes.net/nursing-practice-clinical-research/haemophilia-and-inhibitors-1-diagnosis-and-treatment/1677719.article]
51 Mitchell, J., Phillott, A., ‘Haemophilia and inhibitors 1: diagnosis and treatment’ Nursing Times, 2008; 104: 26–27 [www.

nursingtimes.net/nursing-practice-clinical-research/haemophilia-and-inhibitors-1-diagnosis-and-treatment/1677719.article]
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Prevalence of haemophilia 

3.39  The prevalence of reported haemophilia in the United Kingdom generally, and in 
Scotland in particular, has varied over the reference period. Reported cases of Haemophilia 
A in 1974 were 9.3 per 100,000 of the male population. In 2008, the equivalent figure 
was 21.5.52 There is a strong trend of increasing Haemophilia A over time. This contrasts 
with the Unites States of America, where the prevalence reported fell from 20 in the early 
1970s to eight per 100,000 in 2006. The gross figures for Canada also show a strong trend 
of increasing prevalence. But in Canada there has been increasing prevalence of severe 
Haemophilia A that is not reflected in the experience in the United Kingdom. The range of 
variation undermines the usefulness of international comparisons. In the United Kingdom, 
the reasons for increasing prevalence over time could reflect increased survival, improved 
diagnosis and classification, and improved access to care for haemophilia patients. The 
ratio of Haemophilia A to Haemophilia B patients is now about 4 to 1.53

3.40  In the United Kingdom as a whole, there were 6,480 Haemophilia A, 1,372 
Haemophilia B patients and 9,265 von Willebrand patients registered with the UKHCDO 
in September 2009. Published data for the earliest years of the period are incomplete but, 
so far as available, show:54

52 Stonebraker et al, ‘A study of variations in the reported haemophilia A prevalence around the world’ Haemophilia, 2010; 16: 
20-32 [LIT.001.1200]

53 Appendix 1: UKHCDO data
54 Data derived from: (1) Biggs, ‘Haemophilia Treatment in the United Kingdom from 1969 to 1974’ British.Medical.Journal,1977; 

35: 487–504 [LIT.001.0159]. Tables VI and IX - for patients treated 1969 to 1974; (2) Biggs and Spooner, ‘Haemophilia Centre 
Directors’ Annual Statistics for 1975’ British Journal of Haematology, 1977;36:447 [SNB.001.7011]. Tables VIII and IX for patients 
treated in 1975; and (3) Rizza .C.R., Spooner R.J.D. ‘Treatment of haemophilia and related disorders in Britain and Northern 
Ireland during 1976–80: report on behalf of the directors of haemophilia centres in the United Kingdom’ British Medical Journal, 
19 March 1983; 286:929–933 [LIT.001.0234]. Tables 1m and VIIm for patients registered 1975 to 1980 and patients treated 
1976 to 1980.
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Numbers of patients registered and treated at UK haemophilia centres 1969 to 1980

Year Haemophilia A Haemophilia B von Willebrand

Registered Treated Registered Treated Registered Treated

1969 1,022 142

1970 1,108 131

1971 1,154 132

1972 1,234 172

1973 1,434 204

1974 1,634 237

1975 2,839 1,670 463 275

1976 3,192 1,886 548 296

1977 3,546 1,975 621 312

1978 3,914 2,048 686 330

1979 4,122 2053 725 344

1980 4,321 2,117 777 355

3.41  The historical data for subsequent periods from UKHCDO reports are: 

Year Haemophilia A Haemophilia B von Willebrand

Registered Treated Registered Treated Registered Treated

1987 5,195 2,277 982 416 2215 45

1990 5,339 2,404 1,055 416 2,688 382

1995 5,413 2,258 1,133 474 4,150 572

2000 5,385 2,162 1,165 471 5,955 654

2005 6,012 2,285 1,276 507 7,718 648

2009 6,480 2,783 1,372 596 9,265 981

3.42  The Scottish position as recorded by UKHCDO is set out in detail in the appendices. 
The Scottish totals for registered patients, at five year intervals, were:

Year Haemophilia A Haemophilia B von Willebrand Total

1970 159 17 2 178

1975 274 47 2 324

1980 409 88 44 541

1985 443 95 134 672

1990 462 102 184 748

1995 475 116 394 985

2000 398 107 616 1,121

2005 397 107 805 1,309

2010 405 112 900 1,417
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3.43  The data on registered severe haemophiliacs recorded in the UKHCDO Annual 
Report 2009, Table 5, at September 2009, were: 

United 
Kingdom

East of 
Scotland

West of 
Scotland

Scotland Total

Haemophilia A 1,510 51 66 117

Haemophilia B 315 4 20 24

3.44  Of 1,825 severe haemophilia patients in the United Kingdom as a whole, 141 were 
Scottish patients, just under eight per cent of the UK total. Although the data are not 
strictly comparable, the Scottish proportions of severe haemophilia patients registered at 
the present time can be derived approximately from the 2009 report and the 2010 data 
for Scotland provided by UKHCDO:

Haemophilia A  6.25%

Haemophilia B  8.16%

von Willebrand’s 9.71%

3.45  The number of patients with hereditary blood disorders registered with haemophilia 
centres in Scotland has never been large.

Life expectancy in haemophilia 

3.46  In the days before treatment with clotting factor concentrates became available, 
both quality of life and life expectancy were seriously compromised for those who suffered 
from inherited blood disorders. In the 1997 edition of R. M. Titmuss The Gift Relationship55 
it is said:56

 The median expectation of life for patients with severe haemophilia in Britain 
was estimated as near normal in 1980 in contrast to a life expectancy of thirty-
seven years in 1962 ...[o]ne published testimony, that of Donald Bateman, 
gives a vivid impression of the pre-Factor VIII days:

 For internal bleeding there was nothing on offer other than immobility 
and encasing the limb in a plaster cast. The pain from such a situation 
defies description and must in my boyhood have contributed to my 
mood of blank despair. When the plaster is removed, the muscle 
wastage is serious and restoration of movement becomes hazardous 
and painful. I have had my left thigh treated in such a manner three 
times in pre-Factor VIII days. Bleeds into muscles produce scar tissue 
which is devitalised and a permanently painful problem.57

 The increase in longevity and in quality of life over such a short period was 
almost entirely due to the widespread introduction of Factor VIII concentrates.

3.47  In parts of Africa today, haemophilia patients continue to experience the pain and 
suffering described by Mr Bateman, in the absence of readily available treatment. The 
distressing images of severely swollen knee and ankle joints, and of distorted leg shapes, 

55 Titmuss, R, The Gift Relationship: from Human Blood to Social Policy (1997) ed Oakley and Ashton
56 Ibid page 19 
57 Bateman, D, ‘The good bleed guide: a patient’s story’ Social History of Medicine, 1994; 7(1):115–133
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which have largely disappeared due to effective therapy in this country and elsewhere, 
remain visible in disadvantaged parts of the world. However, patients in the United 
Kingdom continue to suffer pain, and in some cases severe pain, both acute when a bleed 
occurs, and chronic day-to-day pain from damaged joints.58 Chapter 4 ‘Patients and their 
Families’ sets out material on the experiences of Scottish patients that will be subject to 
examination in the second phase of the Inquiry.

3.48  The impact on life expectancy described by Titmuss is less easily demonstrated. It 
takes time to assemble data, and inevitably the data available from time to time were 
inconsistent and sometimes unreliable in detail. The data also appear to have differed 
from one country to another to a degree that suggests that comparison may be unreliable 
unless thoroughly researched.59 The best available up-to-date analyses for the United 
Kingdom as a whole, referred to later, appear to be those prepared by the UKHCDO. But 
published material allows a general picture to be derived of the information that would 
have informed the perceptions of relevant clinicians from time to time.

3.49  A study of 98 UK haemophilia patients published in 193760 disclosed that 82 died 
in childhood or adolescence. Six percent of the total survived the age of 40. In the 1970s, 
Dr Biggs and other workers at the Oxford Haemophilia Centre studied data recorded 
at Oxford, and published tables covering a range of topics including the percentage 
age distribution of patients as against the general male population.61 Dr Rizza and Dr 
Spooner brought the data down to 1980.62 In each case, the population was most heavily 
concentrated in the age groups 10 to 39. However, there were changes in patterns and 
more changes were anticipated. The data were:

Percentage of population over 40 years of age

31 December 1974 31 December 1980

General Male Population 40.3% 40.3%

Haemophilia A 19.47% 25.2%

Haemophilia B 21.13% 24.2%

3.50  The percentages of patients surviving age 40 at 31 December 1974 showed a 
significant improvement over the six per cent in 1937. And as between 1974 and 1980 
there was a further improvement in survivorship in both groups of patients while the 
position in the general male population appears to have been static. The tables noted, 
without further details, ‘unknowns’ and dead patients among the study group, and the 
data were therefore incomplete, but the information appears sufficiently reliable for 

58 For a contemporary published description of life quality in a patient see Inhibitors Issue 1 Spring 2008 [www.
inhibitorsupportgroup.org/UserFiles/INHIBITOR%20NEWSLETTER%20final.pdf]. 

59 For example, a comprehensive study in Finland of mortality among severe Haemophilia A patients over the period 1930 to 1979 
cannot be reconciled with UK data. During the period of 50 years studied, the mean age at death of the patients increased from 
7.8 years in 1930-39 to 25.5 years in 1970-79: Ikkala et al, ‘Changes in the life expectancy of patients with severe haemophilia 
A in Finland in 1930 – 79’ British Journal of Haematology, 1982;52:7–12. 

60 Birch, Haemophilia, Clinical and Genetic Aspects, 1937
61 Biggs, ‘Jaundice and Antibodies Directed against Factor VIII and IX in Patients treated for Haemophilia or Christmas Disease in 

the United Kingdom’ British Journal of Haematology, 1974;26:313–329 [SNB.001.4837]; Biggs, Haemophilia Treatment in the 
United Kingdom from 1969 to 1974, 1977;35:487–504 [LIT.001.0159]; Biggs and Spooner, ‘Haemophilia Centre Directors’ 
Annual Statistics for 1975’ British Journal of Haematology, 1977;36:447–449 [SNB.001.7011]

62 Rizza .C.R., Spooner R.J.D., ‘Treatment of haemophilia and related disorders in Britain and Northern Ireland during 1976 0 
80: report on behalf of the directors of haemophilia centres in the United Kingdom’ British Medical Journal, 19 March 1983; 
286:929–933 [LIT.001.0234]
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present purposes. A higher proportion of haemophilia patients were surviving the age of 
forty in each group, though the percentage was still below the comparable percentage in 
the general male population. 

3.51  In the Biggs papers, it was presumed that most patients in the 10 to 30 age group 
would live to be middle-aged and older and that there would be a substantial increase in 
the number of living patients. Rizza and Spooner reported that, as at 1980, the average 
ages of the patients who died were 46.7 years in the Haemophilia A group and 48.3 years 
in the Haemophilia B group. Comparable figures for the 1974 group were 42.3 years and 
33.6 years respectively. 

3.52  Thus, even on the superficial basis provided by these sources, survivorship was 
improving over the period, and it can reasonably be inferred that that would have 
informed professional opinion about the value of the therapeutic products prescribed. 
The 1983 paper contained life expectancy tables for Haemophilia A patients in the group 
studied. Taken at face value, the median life expectancy for these patients in the period 
1977 to 1979 was (i) for patients with Factor VIII values <2% of normal 69.1 years; and 
(ii) for patients with Factor VIII values of 2–<10% of normal 79.2 years. The median life 
expectancy of normal males was 72.8 years. 

3.53  The median life expectancy values set out above would have indicated to relevant 
clinicians a prospective experience for the surviving members of the two classes which was 
significantly different from the actual experience of those who had died during the study 
period. In the group of severe Haemophilia A patients 53% of deaths had occurred at or 
before 39, compared with 25% in each of the other groups. These were, by age, patients 
born in and after 1941 who had, for much or all of their lives, been treated with blood 
products, maximising both the benefits and the risks associated with those products. The 
projection of a life expectancy of 69 years for the whole surviving class might have been 
open to the objection that the database was perhaps too narrow to justify the generality 
of the conclusions, and the paper acknowledged some reservations about the validity of 
the estimates. But to the extent that the paper was accepted as valid, it appears to have 
been important in influencing opinion. 

3.54  Dr Biggs’ conclusions were that there had clearly been a noticeable improvement 
in the management of haemophilia since Factor VIII had become widely available and 
bleeding to death from trivial injury – so common in the past – was by then rarely seen. It 
should not be a surprise if there was some increase in life expectancy at the time. There 
appears to be little doubt that the figures were accepted by clinicians and informed their 
views, which might not always have reflected the qualifications noted by the authors.

3.55  Thus, the same data on life expectancy were included without further development 
by Dr Peter Jones of the Newcastle Haemophilia Centre in an article in The British Medical 
Journal (BMJ) of 10 December 1983,63 referring to the work of Biggs and co-workers on 
the treatment of Haemophilia A and B and von Willebrand’s disease.64 With the benefit of 
hindsight there were two emerging factors that were not, and, it appears, could not have 
been, taken into account fully in the very early 1980s: the morbidity and mortality factors 
associated with Non-A Non-B Hepatitis and with AIDS. 

63 Jones, ‘Acquired immunodeficiency syndrome, hepatitis, and haemophilia’ British Medical Journal, 1983; 287 (6407): 1737–
1738 [LIT.001.0243]

64 Biggs R, ed. The treatment of haemophilia A and B and von Willebrand’s disease. Oxford: Blackwell Scientific Publications, 
1978:25
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3.56  During the period from 1960 onwards, there were improvements in the overall 
management of haemophilia. More dedicated centres were established, and there were 
more specialist haemophilia clinicians and allied support staff. Biggs’ data for 1969 were 
derived from 37 centres. In their 1983 paper, Dr Rizza and Dr Spooner reported that by 
1980 the number of centres had increased to 10 reference centres and nearly 100 other 
centres. These improvements contributed to the quality of care, and must have had an 
impact on survivorship and life expectancy as well as on quality of life. However, the 
major candidate for credit for the improvement in life expectancy prior to the advent of 
HIV/AIDS appears clearly to have been the therapeutic use of Cryoprecipitate and factor 
concentrates during the study periods. 

3.57  Over the period discussed by Dr Biggs, and subsequently by Rizza and Spooner, as 
tabulated above, when factor therapy was increasing throughout the United Kingdom, 
the numbers of patients registered and treated increased. In the case of Haemophilia A 
patients treated Dr Biggs’ data show a rise of 107%, and in the case of Haemophilia B 
patients treated the rise was 150%. There has been no indication to date of material 
increases in the birth rates for patients born with haemophilia. On the contrary, the 
proportion of total patients in the youngest age groups fell, as the details published by Dr 
Biggs and others demonstrated, with increasing numbers of patients surviving the age of 
40. 

3.58  It appears that it would have been a reasonable inference from the statistical data 
that, despite the risks inherent in their use, the increasing availability of blood products, 
and more convenient treatment (including prophylactic treatment) contributed greatly 
to the improved life expectancy of the patient and to the quality of life experienced. Mr 
Bateman’s experience, quoted above, provides direct evidence to support that inference. 
In numbers, far more haemophilia patients had access to treatment with modern products 
that improved the management of their condition. 

3.59  Later data has tended to confirm a trend towards general improvement in life 
expectancy. By 1999, for those not infected with HIV, the average life expectancy for a 
patient with severe haemophilia was estimated to be 63 years. For a person with mild/
moderate haemophilia the estimate was 75 years.65 But HIV and Hepatitis C altered the 
picture. The Camelot moment reflected in Dr Jones’ 1983 paper was to pass.

3.60  The most up-to-date UKHCDO records of the incidence of HIV and Hepatitis C 
infection are set out in the appendices to this report, together with the organisation’s 
observations. The data recovered from the Scottish Centre for Infection and Environmental 
Health are also appended. The validity of the UKHCDO observations has not been tested 
at this stage in the Inquiry: there may be scope for alternative views and until that is 
explored with interested parties it would be inappropriate for a conclusion to be reached 
as to the explanation for the data. Similarly, the exact numbers of patients infected will 
only be resolved when the differences between the two sources are investigated. For 
present purposes, the UKHCDO data have been adopted for illustrative purposes. The 
data show that the numbers of patients registered with Scottish Haemophilia Centres 
with all bleeding disorders who tested positive for HIV between 1982 and 1995 were:

65 Darby, S.C., Kan, S.W., Spooner, R.J. et al. (2007) Mortality rates, life expectancy, and causes of death in people with hemophilia 
A or B in the United Kingdom who were not infected with HIV. Blood, 110: 815-825.
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Haemophilia Centre HIV positive

Aberdeen 7

Dundee 0

Edinburgh 29

Glasgow: RHSC 11

Glasgow: RI 23

Inverness 2

Total 72

3.61  The total number of patients registered at United Kingdom Centres outwith Scotland 
who tested positive for HIV was 1,310. Scottish patients represented 5.2% of the United 
Kingdom total.66 

3.62  The UKHCDO data for patients registered at Scottish Centres distinguish between 
patients who were alive in 2010, and patients who died in the period 1969–2010 having 
been diagnosed as infected with Hepatitis C. The addition of the groups shows that 
the total numbers of deceased and surviving Haemophilia A, Haemophilia B and von 
Willebrand’s disease patients who tested positive for HCV in the period 1969–2010 were:

Haemophilia Centre HCV positive

Aberdeen 54

Dundee 30

Edinburgh 135

Glasgow: RHSC 62

Glasgow: RI 166

Inverness 47

Total 494

Total corrected for double counting 410

3.63   The comparable corrected total for patients who tested positive for Hepatitis C, and 
were registered at non-Scottish Centres was 4,366. Scottish patients represented 9.4% 
of the United Kingdom total.

3.64  The explanation of the incidence of HIV infection and Hepatitis C infection, and 
of the differences in the proportions represented by Scottish patients overall will arise 
during the second phase of the Inquiry. However, it may be noted at this stage that while 
UKHCDO believed (consistently with the major studies already referred to) that it is likely 
that a very high proportion, if not all, of patients with bleeding disorders who tested 
positive for HIV were registered with UK Haemophilia Centres and hence were recorded 
in the UKHCDO database, the completeness of the data for patients who were, and are, 
HCV positive is likely to be substantially less, and to suffer from regional variations.

66 The Scottish Centre for Infection and Environmental Health data record 87 HIV+ve haemophiliac patients to 30 September 1999. 
The different reference periods may help explain the difference.
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Mortality data

3.65  In 1995 an influential group of workers, Darby et al, published a letter in Nature 
setting out mortality data before and after HIV infection in the complete UK population 
of haemophilia patients.67 The letter brought out mortality rates that led to the conclusion 
that there was a large excess attributable to HIV/AIDS:

 These are the first data to document that, in a complete population, mortality 
among those who by chance were infected with HIV increased more than 
tenfold while remaining unchanged over time in those who escaped infection. 
Assuming that the death rate during 1985–92 among infected patients would, 
in the absence of HIV, have been close to that for uninfected patients, 60 
deaths would have been predicted, whereas 403 deaths in fact occurred, an 
excess of 343. Thus 85% of the deaths in HIV seropositive patients are likely 
to have been caused by HIV. This large excess, together with the temporal 
pattern of the increase in those who became infected, the similarity of the 
excess death rate associated with HIV infection regardless of the severity of 
haemophilia, and the large increase in mortality from conditions not usually 
associated with haemophilia, demonstrate particularly clearly the enormity and 
the specificity of the effect of HIV-1 infection on mortality in this population.

The data reflected in the quotation from Nature, above, calculated excess mortality due 
to AIDS. The number of deaths reported in the letter as certified due to AIDS was 235. 
Before 1985 one death only was certified due to AIDS. 

3.66  Patients testing positive for HIV were again studied by Darby et al, and the results 
were published by UKHCDO, in 2004.68 The data referred to 7,250 haemophilia male 
patients for the period 1977–1999, distinguishing those with severe haemophilia (defined 
as less than 1 IU/dl) from moderate and mild haemophilia patients. Individual data on 
HCV status were not available. However, study analyses were relied on for the view that 
close to 100% of patients treated before 1985 were infected with HCV, with a single 
exposure to large-pool concentrate usually causing infection. HIV-1 testing was available 
in late 1984, and the paper noted that virtually all haemophilia patients who had received 
potentially infected blood products were subsequently tested.69 Stored blood samples were 
used to estimate dates of seroconversion. The methodology described gives a reasonable 
level of confidence in the study, though inevitably the paper acknowledged a number of 
limitations to the study which were thought to have little or no impact on the conclusions. 
The material conclusions were:

 In the entire UK haemophilia population, annual mortality was constant 
during 1977–1984, at approximately 0.9% in severe haemophilia, and 0.4% 
in moderate/mild haemophilia. From 1985, mortality in those not infected 
with HIV remained essentially unchanged but, among the infected individuals, 
mortality rose progressively by large amounts. Among those infected, the 
timing of the increase was identical in the two severity groups, and in each 
calendar period mortality rates were similar in size in the two groups, despite 

67 Darby S C. & Others: Mortality before and after HIV infection in the complete UK population of haemophiliacs: Nature Vol 377, 
79; 7 September 1995.

68 Darby et al: The impact of HIV on mortality rates in the complete UK haemophilia population: AIDS. 2004; 18:525-533
69 The paper states that they were tested ‘very shortly afterwards’, but many, though infected by 1985, were not tested until 1986 

and 1987, affecting the chronological distribution of data in the UKHCDO table of years of HIV diagnosis.
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the different proportions infected and their different mortality rates in the 
absence of infection. Survival was poorer in HIV-infected individuals than 
in uninfected individuals at all ages. However, a much larger proportion of 
individuals remained alive by the end of the follow-up period for those who 
were younger when infected, even after correcting for the mortality expected 
in the absence of HIV...

 The impact of co-infection with HCV on mortality in HIV infection is hard to 
estimate precisely. Before 1997 it was probably proportionately small, because 
during this period liver disease was the certified cause of death for only 9% 
of the deaths in HIV-infected individuals. Studies comparing HIV-infected 
individuals in different exposure categories, some of whom would have had 
much lower HCV prevalence, have also found no appreciable effect of exposure 
category on survival before the HAART (highly active antiretroviral therapy) era.

 During 1997–1999, mortality fell sharply in HIV-infected individuals, both in 
severe and in moderate/mild haemophilia. A similar fall, occurring shortly after 
the introduction of HAART, had been reported…and clearly demonstrates 
the impact of HAART. However, at the end of the present follow-up period, 
mortality in HIV-infected individuals still remained substantially higher than in 
HIV-uninfected individuals. Both the large increase in mortality up to 1996 
and the subsequent fall were chiefly caused by changes in mortality from HIV-
related causes….

3.67  Mortality from causes unrelated to HIV rose over time, with the value for 1991–
1996 almost double that for 1985–1990, and no appreciable decline in 1997–1999. The 
paper attributed the rise almost entirely to an increase in liver disease, some of which was 
attributable to HIV/HCV co-infection.

3.68  In 2007, Darby and others published the results of a study of UKHCDO data relating 
to 6,018 people with Haemophilia A or Haemophilia B in the United Kingdom in the period 
1977–98 excluding those who were infected with HIV.70 The data in the Darby paper 
included details of all males diagnosed with Haemophilia A or Haemophilia B regardless of 
whether they required treatment, and had been updated annually, with patients followed 
up until 1 January 2000. The conclusions were:

 Given disease severity and factor inhibitor status, all-cause mortality did not 
differ significantly between hemophilia A or hemophilia B. In severe hemophilia, 
all-cause mortality did not change significantly during 1977 to 1999. During 
this period, it exceeded mortality in the general population by a factor of 2.69…
and median life expectancy in severe hemophilia was 63 years. In moderate/
mild hemophilia, all-cause mortality did not change significantly during 1985 
to 1999, and median life expectancy was 75 years. Compared with mortality 
in the general population, mortality from bleeding and its consequences, and 
from liver diseases and Hodgkin disease, was increased, but for ischemic heart 
disease it was lower, at only 62%...of the general population rates, and for 
14 other specific causes it did not differ significantly from general population 
rates….

70 Blood, 1 August 2007. Vol. 110, no. 3 815 - 825
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3.69  The detailed analyses tabulated provided a source of apparently firm information 
about cause of death, and of the risks to which the population had been exposed as at the 
end of 1999. The data are not consistent in point of detail with the reports of the Scottish 
Centre for Infection and Environmental Health. 

3.70  Data contained in the UKHCDO annual reports from 1987–2009 (with the exception 
of 1991 and 1992 for which separate data are not available) enable a reasonably reliable 
estimate to be made of actual deaths from AIDS. Interpolating figures for 1991 and 1992 
(of 55 deaths each year) based on the data for 1990 and 1993, the total for 1987–2008 
was 544. That figure included 259 for the period 1987–90, and can be compared with the 
236 certified cases for 1985–90. Making allowance for deaths before 1987, the total of 
544 does not appear to be an excessively high estimate. The annual distribution of these 
deaths, and the relationship of AIDS-related deaths to all relevant deaths was:
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UK AIDS-related deaths among patients with bleeding disorders and percentage 
of all deaths each year - 1987 to 2008

Year Number of deaths Percentage

1987 21 31

1988 29 38

1989 48 52

1990 51 53

1991 Estimated 55 not known

1992 Estimated 55 not known

1993 59 47

1994 71 48

1995 72 44

1996 36 32

1997 12 19

1998 9 14

1999 8 11

2000 5 6

2001 4 5

2002 4 4

2003 0 0

2004 1 1

2005 1 1

2006 1 1

2007 2 2

2008 0 0

3.71  Of note are (i) high absolute numbers of deaths from AIDS between 1989 and 1995, 
and the high percentages those represented of all deaths in the haemophilia population 
over that period; and (ii) the steady decline in deaths from AIDS after 1996. 

3.72  Data for deaths from AIDS recorded by UKHCDO for Scottish patients, as set out in 
the appendices to this report, relate to patients also diagnosed with Hepatitis C infection 
and may not be comprehensive. But they show:

Haemophilia Centre Death from AIDS

Aberdeen 8

Dundee 2

Edinburgh 22

Glasgow: RHSC 7

Glasgow: RI 14

Inverness 6

Total 59
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3.73  The reasons for the apparent incompatibility between the tabulated deaths and the 
data for positive test results for HIV infection, for example in Dundee and Inverness, may 
have to be explored in the second phase of the Inquiry. 

3.74  Again based on data published in UKHCDO annual reports, an estimate can be made 
of the number of haemophilia and von Willebrand patients exposed to risk of infection 
with Hepatitis C between 1969 and 1985. The data for patients who received Factor VIII 
concentrate or Cryoprecipitate therapy are believed to be reasonably comprehensive and 
accurate. Data have not been collated of patients who were in fact tested for anti-HCV or 
found to be HCV positive. Nor are there data recording the numbers who were treated for 
the disease, who received transplants or who died from HCV. The hypothesis relied on is 
that all patients who received therapy were exposed to risk. The published data available 
updated to 31 March 2009 can be summarised:

UK patients who received Factor VIII concentrate or Cryoprecipitate 1969 to 1985 
who were assumed to have been exposed to HCV

Diagnosis
Alive at 31 
March 2009

Dead by 31 
March 2009

Total

Haemophilia A 1,906 1,546 3,452

Haemophilia B 526 187 713

von Willebrand 209 66 275

Total 2,671 1,799 4,400

3.75  Corrected for double counting, the UKHCDO data set out in the appendices 
distinguish between patients who were alive in 2010, and patients who died in the period 
1969–2010 having been diagnosed as infected with Hepatitis C. The data for patients 
registered at Scottish Centres with Haemophilia A, Haemophilia B and von Willebrand’s 
disease can be summarised:

Haemophilia Centre Alive Deceased Total

Aberdeen 36 18 54

Dundee 22 8 30

Edinburgh 77 58 135

Glasgow: RHSC 51 11 62

Glasgow: RI 86 80 166

Inverness 26 21 47

Total 298 196 494

Total corrected for 
double counting

256 154 410

3.76  The comparable data for patients diagnosed with Hepatitis C, and registered at 
non-Scottish Centres were: patients alive at 2010 – 2,584; patients who died in the period 
– 1,782. Deceased Scottish patients represented eight per cent of the United Kingdom 
total.
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3.77  The overall data for deceased patients in Scotland do not record the numbers for 
HCV-related deaths. The causes of death among patients who tested positive for HCV 
were many and varied. Table 16 of the UKHCDO annual report for 2009 summarised the 
United Kingdom deaths from liver disease between 1969 and 2009. Examination of the 
annual reports within that period has disclosed variations, and possible additional deaths, 
in some years. Hepatocellular cancer (HCC) was recorded in some years, but omitted from 
Table 16. Adjustments have been made to find a maximum figure for each year. As before, 
data for some individual years are not available. The following pattern emerges for the 
United Kingdom as a whole:

Estimated  maximum  UK  deaths  of  haemophilia  patients  from  liver  disease  
1969 – 2009

Year HCC Liver failure
Liver failure + 
alcohol

Maximum 
total

1969 2 2

1970 2 2

1971

1972 2 2

1973 1 1

1974 1 1

1975 1 1

1976

1977

1978

1979 1 1 2

1980 1 1

1981

1982

1983 2 2

1984 1 2 3

1985 4 4

1986 7 7

1987 2 3 5

1988 1 1 1 3

1989 2 3 5

1990 3 1 4

1991 9 9

1992 9 9

1993 1 14 1 16

1994 4 10 3 17

1995 3 3 6

1996 4 8 2 14
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Year HCC Liver failure
Liver failure + 
alcohol

Maximum 
total

1997 1 10 11

1998 1 9 10

1999 1 4 5

2000 15 15

2001 6 6

2002 5 4 4 13

2003 3 1 4

2004 2 3 1 6

2005 1 1 1 3

2006 6 2 2 10

2007 4 3 7

2008 6 8 14

3.78  The total UK deaths from liver disease amounted to 220 in the years for which 
published data are available. This is a worst case position in terms of total deaths. Assuming 
that the total number of 4,77671 who may have been exposed were infected, 220 deaths 
would indicate total mortality from liver disease of 4.6% over this period. Within the total, 
six or seven deaths were attributed to HBV: it appears likely that liver failure deaths until 
1972 were related to HBV. Thirty were associated with alcoholic liver damage. Between 
20 and 40 appear to have HCV/HIV co-infection. There were about five cases in which 
liver disease was associated with other causes. The annual mortality statistics show no 
evidence that other causes of death were related to HCV. It is not clear from the data how 
many deaths post-liver transplant have been included. Twelve such deaths in total have 
been noted elsewhere in the reports. 

3.79  Among the 154 deaths from all causes of Scottish patients, adjusted to exclude 
double-counting, in the table above, 20 died from liver disease. Of these, four died from 
alcoholic liver disease. 

3.80  The UKHCDO data, unadjusted, are set out in the appendices which record one 
additional death in 2010. 

3.81  Co-infection with HIV and HCV has not been disclosed consistently in the published 
data. Where the numbers have been disclosed, they indicate that in approximately 40% 
of cases co-infection was a factor. The hypothesis that all patients who received factor 
therapy up to 1985 were infected may be too extreme, but the probability is that in any 
event a very high proportion were infected. The risk that the mortality rate is seriously 
distorted by this factor is not great. Although the final figures are approximate, and based 
on incomplete data, they have been cross-checked between two sources, and appear 
reasonably robust. The results do not as yet indicate a systemic increase in overall liver 
deaths in recent years. But it appears possible that deaths from hepatocellular cancer have 
been increasing in the most recent years. 

71 Scottish patients 410; non-Scottish surviving patients 2,584; and non-Scottish deceased patients 1,782.
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3.82  There are no comparable data for surgical use of blood and blood products or for 
the numbers of patients receiving blood and blood products in the course of surgical 
procedures. Having regard to the total volumes of blood used in the NHS, it appears that 
the total numbers exposed to risk, particularly of HCV, may have been very much larger 
than in the haemophilia population. However, as noted in Chapter 1, it has been reported 
that 12 patients only contracted HIV as a result of blood transfusion.

HCV infection acquired from blood transfusion

3.83  Although the information concerning acquisition of HIV and HCV infection among 
United Kingdom and Scottish haemophiliacs, derived from the UKHCDO and its NHD 
database, appears to be authoritative and is likely to be reasonably complete, subject to 
the reservations already noted, the same is not true for information concerning acquisition 
of HCV following blood transfusion in the UK, including Scotland. There are two sources 
of information available. The first comprises data collected in the four months following 
the introduction in September 1991 of routine screening of every donation of blood or 
plasma in the UK with second generation ELISA, and with supplemental RIBA and PCR 
testing to define the true prevalence of HCV positivity. The prevalence of HCV positivity in 
the donor population was found to be 0.066% in England and 0.088% (159 HCV positive 
from 180,680 donors) in Scotland.72 The second source is derived from studies carried out 
on the basis of data available from the UK Hepatitis C look-back exercise and the HCV 
National Register derived from it, and from information gathered by Health Protection 
Scotland concerning people diagnosed anti-HCV positive. These data have formed a basis 
for estimation of the numbers of individuals infected by transfusion of blood and blood 
products.

3.84  With the above information, and extrapolating from the data recovered, it was 
estimated by Soldan and others that around 13,500 individuals would have been chronically 
infected with HCV from blood or blood products in England between 1980 and 1991. Of 
these individuals, it is estimated that fewer than 5,200 could have been assumed to have 
been alive by 1995. Mortality from an underlying condition was assumed to be about 
50% at two years following blood transfusion.73 

3.85  The HCV look-back programme in England, 1995–98, traced patients transfused 
before September 1991 with blood from donors who were found to be positive for 
anti-HCV after testing was introduced in 1991. Using those data Soldan and colleagues 
derived values for the probability of blood from infected donors resulting in infected 
(and hence chronically infected) recipients. Then, knowing the total number of units 
of blood collected in the period 1980–91, and using the prevalence of HCV positivity 
in the English donor population at the outset of HCV testing, they estimated the total 
number of transfusion-transmitted HCV infections for that period, 1980–91. Following 
the introduction of screening of donors for anti-HCV there have been very few additional 
cases of post-transfusion HCV acquisition recorded in the UK (two between 1995 and 
2001 for example).

72 Crawford RJ et al Prevalence and epidemiological characteristics of hepatitis C in Scottish blood donors. Transfusion Medicine 
1994, 4, 121-124.

73 Soldan K, Ramsay M, Robinson A, et al. The contribution of transfusion to HCV infection in England. Epidemiology & Infection 
2002. 128, 587-591.
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3.86  Soldan and her colleagues state that they may have underestimated or overestimated 
the infections transmitted from January 1980 to September 1991. This is because they 
used the prevalence of HCV positive testing donors, without accounting for the selective 
removal of infected donors during the 1980s (for example donors from prisons), or 
conversely, the accumulation or prevalence of anti-HCV positive individuals (as intravenous 
drug abuse increased) over time. The latter difficulty may be illustrated by the finding that 
prevalence of anti-HCV positivity among Scottish donors fell from 0.088% in 1991 to 
0.008% by 2003.74 

3.87  The above uncertainties make accurate estimates of likely numbers of recipients of 
blood and blood products infected with HCV in the 1970s even more difficult. However, 
assuming the same level of anti-HCV positivity among English blood donors for the 1970s 
as the 1980s, Soldan and colleagues suggested that a further 10,000 individuals could 
have been infected in the 1970s, with a smaller proportion – say 3,000 – still alive in 1995.

3.88  Dr Soldan was afterwards asked by Dr Brian McClelland of the Scottish National 
Blood Transfusion Service (SNBTS) to prepare a similar estimate of the number of individuals 
who might have been infected by blood/blood components in Scotland, excluding 
haemophiliacs.75 This study would employ the same methodology as the English estimates 
but using the Scottish look-back data and the prevalence of anti-HCV among Scottish 
donors–0.088%. She estimated that 3,498 individuals were infected with HCV by blood 
transfusion in Scotland in 1980–91, of whom, 1,886 were known or expected to be dead 
by 1995, and 1,612 were not known to be dead. Dr Soldan stated that: ‘many assumptions 
were used to generate these estimates – some of uncertain validity’. Bearing in mind all 
these uncertainties, and extrapolating from the English estimates for the period 1970–80, 
she estimated that around 2,600 individuals may have been infected in Scotland by HCV 
following blood transfusion in the 1970s, of whom perhaps a maximum 850 remained 
alive in 1995.

3.89  Using information from all Scottish HCV testing centres, record linkage and 
surveillance, survey and statistical modelling, Hutchinson and colleagues have produced 
data on behalf of Health Protection Scotland.76 This group also searched all literature 
pertaining to the epidemiology/prevalence of HCV in Scotland in the period January 1989–
December 2004. They estimated that there were around 400 diagnosed and up to 1,000 
undiagnosed individuals with chronic HCV infection from transfusion of blood or blood 
products in Scotland in 2004. It is not clear whether they included infected haemophiliacs 
in the overall numbers.

3.90  Extrapolation of Soldan’s data therefore suggests that in 1995 there were perhaps 
about 2450 (1612 + 850) individuals alive in Scotland who had been infected with HCV by 
blood or blood products. This cohort would undoubtedly have dwindled very considerably 
by 2004 since the median age of almost all the above (had they survived) would have 
been 82 years or more by 2004. In comparison Hutchinson and colleagues, using some 
of the same assumptions but rather different methodology, suggested that about 1400 
individuals, chronically infected with HCV from blood/blood products, were living in 
Scotland in 2004. Given the different reference periods, these estimates do not appear 
to be widely inconsistent. Estimates of HCV liver-related mortality, as opposed to overall 

74 Dow BC. HPS Weekly Report 2005 39, 21-22
75 [SGH.005.7203]
76 Hutchinson SJ. Roy KM Wadd S et al Hepatitis C virus in Scotland. Scottish Medical Journal, 2006. 51, 8 -15

reference_pdf/SGH0057203.PDF
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(very largely non HCV-related) mortality in England and Scotland in these modelled groups 
is unobtainable, and at present can only be extrapolated from elsewhere or from smaller 
studies. 

3.91  In the largest and best conducted study of long-term mortality and morbidity of 
transfusion-associated Hepatitis C, Seeff and colleagues in the USA have been reporting 
results, now extending to more than 30 years follow-up, on over 200 patients with 
post-transfusion Hepatitis C. They were studied alongside control patients, transfused 
at a similar time, who did not develop raised liver enzymes post-transfusion and were 
subsequently shown to be HCV negative.77 By 2001 (after an average 25 years of follow-
up) liver-related mortality in the 222 HCV positive cases had, for the first time, become 
significantly greater than in the 377 HCV negative controls (4.1% in cases versus 1.3% 
in controls).78 However, overall mortality in the two groups – 67% in the HCV negative 
group, 65% among the controls – showed no difference. Liver deaths among the HCV 
positive group were from hepatocellular cancer or complications of cirrhosis.

3.92  Since 2002, while information concerning overall mortality, and liver-related 
mortality, among Scottish and UK subjects with chronic HCV infection following blood 
transfusion, is incomplete, there are two contributions which provide relevant important 
evidence.

3.93  Using the UK national look-back programme for post-transfusion HCV, via the 
HCV National Register, Harris and colleagues updated their description of the natural 
history of post-transfusion HCV to a minimum 16 years after exposure.79 They studied 
survival in 921 HCV-infected transfusion recipients and 475 anti-HCV negative transfusion 
recipient controls. While all-cause mortality was not significantly different between cases 
and controls,80 risk of death directly from liver disease was higher in the HCV-infected 
individuals than in the controls.81 It should be remembered, however, that this was a 
‘selected’ group in that the individuals were identified as still alive at the end of the look-
back study (1998), and by the nature of the study, most had been transfused during the 
later part of the 1980s.

3.94  In a recent Japanese, community based, prospective cohort study of 1125 anti-HCV 
positive individuals, of whom 758 were chronically infected HCV carriers, and 367 were 
HCV virus negative non-carriers, overall mortality was higher in the HCV carriers than the 
non-carriers.82 Liver-related deaths were much more frequent in the carriers.83 But there 
was no excess of non liver-related deaths.84

3.95  In summary, the weight of evidence now suggests that individuals chronically 
infected with HCV following blood transfusion are more likely to die of liver disease, 
including hepatocellular cancer, than those not infected with HCV. It has taken up to 35 

77 Seeff LB, Hollinger FB, Alter HJ. Long Term Mortality and Morbidity of Transfusion - Associated Non – A, Non – B and Type C 
Hepatitis: Hepatology 2002. 33, 455-463

78 P-value 0.05. The p-value is a measure of the probability that a cause has no effect on the variable being measured. 
79 Harris HE, Ramsay ME, Andrews NJ. Survival of a national cohort of hepatitis C virus injected patients, 16 years after exposure. 

Epidemiology & Infection, 2006, 134. 472-477
80 Hazard ratio 1.17. p = 0.21. The hazard ratio (HR) in survival analysis is the effect of an explanatory variable on the hazard or risk 

of an event.
81 HR 2.71. p = 0.03.
82 HR 1.53 CI 1.13–2.07). A confidence interval (CI) is an estimate of a population parameter. Thus, confidence intervals are used 

to indicate the reliability of an estimate. How likely the interval is to contain the parameter is determined by the confidence level. 
Increasing the desired confidence level will widen the confidence interval.

83 (HR 5.94 CI 2.5–13.7).
84 Uto H, Stuver SO, Hayashi K et al. Increased rate of death related to presence of viraemia. Hepatology 2009 50. 393-399
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years following infection for these data to emerge. However, it is still unclear whether, as 
suggested in the Japanese Community Study, the weight of liver deaths in post-transfusion 
chronic HCV infection will ultimately affect overall mortality.

3.96  Finally, evidence is now beginning to emerge that successful treatment of HCV with 
antivirals does lead to good long-term outcomes. George and colleagues have shown that, 
of 150 chronic HCV carriers, with sustained virological response after treatment, when 
followed up for five years, virological relapse was not seen. Only two patients developed 
hepatocellular cancer, of whom one died.85 This points the way to more effective look-
back studies since treatment can now be shown to be increasingly likely to be effective 
and to carry long-lasting benefit. But the outcome of such studies cannot be anticipated.

The organisation of haemophilia care

3.97  There were 48 haemophilia centres in 1975, and 71 in 1976.86 The number of 
patients on or in training for home treatment increased from 267 to 488 in the two years, 
and a further 241 haemophiliacs were considered suitable for home therapy by the end 
of 1976. Apart from a small (but increasing) number of haemophiliacs on prophylactic 
treatment, most patients were on low-dose (250–500 units) on-demand regimes, using 
a mean of 20,000 Factor VIII units per patient per year in 1976. This picture, painted 
by Dr Peter Jones, was the introduction to a demand that was sustained throughout 
the reference period for increased provision for the care of haemophilia patients. But 
it captures the broad range of the NHS service. The Haemophilia Centre grew into a 
comprehensive care centre, providing a range of services for patients with haemophilia, 
von Willebrand’s disease and other coagulation factor deficiencies and platelet disorders. 
Provision of the service extended beyond the centres in the case of prophylactic and home 
treatment regimes. The centres came to include clinics for the diagnosis and management 
of bleeding disorders and the provision of specialist services with access to other services 
across different disciplines. 

3.98  Typically, in a haemophilia centre, there is a specialist nursing team, now often led by 
a nurse consultant. The team may be responsible for some or all of the following: 

• coordinating haemophilia services in the unit and in the community; 

• liaising with other hospitals and haemophilia centres; 

• providing a telephone help line; 

• training in home treatment and general education, including home and 
school visits; 

• management of the delivery of concentrates required for home treatment; and 

• management of treatment of bleeding episodes, dentistry and surgical 
procedures in hospital. 

85 George SL, Bacon BR, Brunt EM et al. Clinical, Virologic, Histologic and Biochemical outcomes after successful HCV therapy. 
Hepatology 2009. 49. 729-738

86 P Jones et al. Haemophilia A home therapy in the United Kingdom 1975 – 76 Br Med J 1978;1:1447-1450 (3 June) 
[LIT.001.0528]
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3.99  There are therapists and welfare officers who provide psychological support and 
welfare advice. The unit will have or have access to orthopaedic and physiotherapist 
services, focused on regular assessment of joint and muscle function for patients; and 
identifying patient needs for specialist care in these fields. The centre will also have or 
have access to expertise in liver care, including assessment, counselling and treatment 
of patients with liver disorders, access to expertise in the management of patients with 
HIV, and to specialised dental services. In addition antenatal clinics may be provided for 
women with bleeding disorders.

3.100  As at the date of this report, considerable change in the organisation of haemophilia 
care is in progress. The UKHCDO Annual Report for 2009 reflected significant variation in 
the intensity of treatment offered by different centres, and material new developments in 
the structure of the services provided in England and Wales. Though not directly applicable 
in Scotland, these new developments reflect health care objectives that are likely to have 
general application, for example centre networking to ensure that centres have working 
relationships with comprehensive care centres, in order to improve access to care and the 
quality of care. 

United Kingdom Haemophilia Centre Doctors Organisation (UKHCDO)

3.101  The UKHCDO was established in 1968 and is composed of members of the medical 
profession who work within the haemophilia centres throughout the United Kingdom. 
The aims of the organisation are as follows:

1. To preserve, protect and relieve persons suffering from Haemophilia and other 
inherited bleeding disorders.

2. To advance the education of the medical profession, the nursing profession, 
professions allied to medicine and the general public in the knowledge of 
haemophilia and other bleeding disorders and their treatment.

3. To promote or assist in the promotion of audit and research into causes, 
prevention, alleviation and management of haemophilia and other inherited 
bleeding disorders and to disseminate the useful results of such research.87

3.102  The association was established to improve haemophilia care and facilitate health 
care planning. The UKHCDO is the custodian of the national haemophilia database set 
up in 1968.88 The database is a register of patients residing in the UK who suffer from 
bleeding disorders. The confidential database collects information from the regional 
haemophilia centres. Such information includes: nature of diagnosis, date of birth, types 
and amounts of treatments administered, details of adverse reactions such as inhibitors 
and cause of death.89 The data are used for planning and research to follow trends on 
bleeding disorders, their treatment and adverse reactions to treatment.90

87 [http://www.ukhcdo.org/aboutUs.htm?]
88 [http://www.ukhcdo.org/docs/YourQuestionsAnswered_v2.pdf]
89 [http://www.ukhcdo.org/docs/YourQuestionsAnswered_v2.pdf]
90 [http://www.ukhcdo.org/docs/YourQuestionsAnswered_v2.pdf]
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The Haemophilia Society 

3.103  In and after the 1950s there was considerable progress in haemophilia care. The 
United Kingdom Haemophilia Society was established in 1950 and since then has provided 
a forum for discussion of patient needs, and support for haemophilia patients in explaining 
and pursuing their interests.91 It is an independent organisation, run by haemophilia 
sufferers and serves those people whose life has been affected by haemophilia.92 At 
present the society consists of 17 support groups located throughout the UK. The function 
of the support groups is to provide self-help centres and to raise funds for both local and 
national schemes.93 

3.104  In 2007 the Haemophilia Society launched the Scottish Development Project. The 
project was established with the aim of raising awareness of haemophilia, von Willebrand’s 
disease and other coagulation disorders.94 

91 [http://www.haemophilia.org.uk/information/About+the+Haemophilia+Society]
92 [http://www.haemophilia.org.uk/information/About+the+Haemophilia+Society]
93 [http://www.haemophilia.org.uk/index.php?content]
94 [http://www.haemophilia.org.uk/index.php?content]
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Introduction

4.01  As was indicated in the Introduction to this report, the work of the Inquiry will 
include assessing all of the relevant evidence collected for veracity and reliability, with a 
view to seeking an objectively true and acceptable account of the material facts. That will 
happen after all of the evidence has been considered. In the first phase of the investigation 
the Inquiry has been keen to hear from those patients and their families who had personal 
experience of infection through blood and blood products with Hepatitis C and/or HIV. 
The information provided will contribute to the Inquiry’s understanding of the issues that 
require further exploration and, to the extent that it is uncontroversial, will instruct the 
final report. 

4.02  Many of the witnesses have made statements that may be challenged by parties 
with a conflicting interest in the subject matter of the Inquiry. Inevitably, recollection of 
events in the past varies among those involved, and witnesses’ perception of events may 
vary depending on their involvement and the impact the events had on their own lives 
and/or those of their families. It would have been inappropriate for the Inquiry to have 
formed views of facts that are potentially controversial on the basis of untested evidence, 
from whatever source, at this stage. In this chapter, therefore, evidence is narrated without 
committing the Inquiry to any conclusion as to the factual accuracy or reliability of the 
contents, even where the dating of events appears to be patently unreliable. 

4.03  Having said that, the Inquiry was very aware that recounting events in such sensitive 
areas could be a difficult and tiring process. The Inquiry is very much indebted to those 
individuals who came forward to provide statements. 

4.04  The Inquiry would like to thank all those who provided statements and those still in 
the process of doing so. Timescales for this preliminary report meant that not all patients 
and their families had completed their statements in time to be reflected in this chapter. 
The evidence, however, still remains important to the work of the Inquiry and will be taken 
into account as the investigation proceeds in instructing the Inquiry’s approach and in 
appropriate circumstances as evidence of fact. 

4.05  While each individual’s story is unique, this chapter aims to capture and present the 
themes that emerged from individuals’ personal accounts of events. 

4.06  Contributions have been anonymised to protect the identities of patients and 
relatives at this stage, whether or not the witnesses may have indicated a willingness 
to waive confidentiality. However, allegations against third parties cannot be made on 
an anonymous basis. In the interests of fairness NHS bodies, commercial undertakings 
and individuals who may be criticised are entitled to know the source of the criticism 
and to answer it as they think appropriate. No such person has been asked to comment 
in response to anything raised by the patients and relatives in their statements to the 
Inquiry at this stage. Accordingly, contributions have also been anonymised as regards 
NHS bodies and personnel. Some individual witnesses will be invited to give oral evidence 
in the second phase of the Inquiry (the public hearings). In other cases the NHS and other 
bodies with potentially conflicting interests will be invited to agree witnesses’ statements 
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as factually accurate. It will be necessary to deal with anonymity on a case-by-case basis as 
the Inquiry progresses, and witnesses’ wishes as to the disclosure of their identities will be 
paramount: no one will be obliged to waive confidentiality. However, unwillingness on the 
part of a patient, for example, to be identified to a clinician who is the subject of serious 
criticism will effectively prevent examination of the complaint. 

4.07  Meanwhile the narrative that follows reflects only the content of the untested 
statements of patients and their families.

The Witnesses

4.08  This chapter is based on 78 witness statements, 48 from patients and 30 from 
relatives of patients. 

4.09  Of the 48 patients, 22 identified themselves as having or having had haemophilia, 
one described their condition as another rare inherited coagulation deficit, 24 attributed 
their infection to a blood transfusion1 and one attributed his infection to a cross-infection 
from a partner infected by a blood transfusion. 

4.10  Of the 48 patients, 46 had contracted Hepatitis C and two had contracted both 
Hepatitis C and HIV. 

4.11  Five patients had had successful liver transplants. 

4.12  One patient subsequently died. 

4.13  The 30 relatives recounted experiences in relation to 23 patients (four of whom 
were deceased patients). 

4.14  Nineteen of those 23 patients had contracted Hepatitis C, three had contracted 
Hepatitis C and HIV and one patient had contracted HIV. 

4.15  Twenty three relatives provided statements in relation to 18 patients who had also 
made statements to the Inquiry in their own right. 14 patients had a statement provided by 
one family member – nine spouses, two siblings, two parents and one other relationship 
by marriage. One patient had statements provided by both his wife and daughter. One 
patient had statements provided by two siblings and a nephew. One patient had statements 
provided by two siblings. One patient had statements provided by his parents. Of those 
18 patients, 11 described themselves as having or having had haemophilia or other rare 
inherited coagulation deficit and seven attributed their infection to a blood transfusion. 

4.16  Six relatives provided statements in relation to four patients who had died. In the 
case of three deceased patients, one statement was provided by a family member (two 
spouses and a child). In the other case, statements were provided by three children of the 
deceased. The four deceased were evenly split between those with haemophilia and those 
whose infection was attributed to a blood transfusion. 

4.17  One relative provided a statement but the patient had not finalised their statement 
to the Inquiry at the time of writing. The patient attributed their infection with Hepatitis 
C to a blood transfusion.

1 One receiving a transfusion of fresh frozen plasma, platelets and Cryoprecipitate
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How the statements were gathered 

4.18  All the witnesses initiated contact with the Inquiry. In the overwhelming majority of 
cases a statement taker from the Inquiry made arrangements to meet with the witness 
to take their statement face to face.2 Virtually all the witnesses asked for the meeting to 
take place away from the Inquiry offices in Edinburgh and at a location chosen by them.3 

4.19  The Inquiry’s statement takers were trained in interviewing witnesses about sensitive 
personal matters. 

4.20  Witnesses were given, prior to the meeting taking place, a written indication of the 
areas that the statement taker would like to cover. However, witnesses were free to raise 
any other relevant matters they wished to include in their statement. 

4.21  At the meeting witnesses were asked to narrate all that they could remember about 
the circumstances of their infection (or that of a relative). Where necessary during the 
meeting, statement takers went back over aspects of the witness’s recollection to confirm 
items or to ask some specific questions about matters that were not covered. 

4.22  Occasionally, where meetings were lengthy, more than one meeting took place. 

4.23  From notes taken during the meeting, statement takers prepared a draft statement 
for consideration by the witness. Witnesses were free to make as many changes as they 
felt were necessary, and only once satisfied that the statement was a truthful and accurate 
reflection of their evidence was the statement signed. 

Patients with haemophilia and other rare inherited coagulation deficit 

The progress made in the treatment of haemophilia

4.24  The Inquiry heard from a number of witnesses, born in the 1940s, 50s and early 60s, 
recollections of the changing treatment for haemophilia and its consequences.4

4.25  One patient, diagnosed with haemophilia in the late 1940s, described the period 
before 1964 in the following terms:

In my early years (before treatment began with blood products when I was 
[  ] years old) the normal treatment in respect of haemophilia was bed rest 
and for me this would average between 10 and 14 days which was a great 
inconvenience. Other treatment required could be having a limb in plaster and 
I could be immobilised for two weeks. My schooling was greatly disrupted due 
to absences. Also family holidays had to be cancelled at the last minute due to 
a bleed. I often required treatment two or three times per week in response to 
bleeds. When I started receiving Factor VIII [1971] the need for extended rest 
period was greatly reduced….

2 Only 1 of the 48 patients was not interviewed face to face. Instead he provided his own written statement after having been 
sent a copy of the Aide Memoire used by the statement takers in the interviews. 8 of the 30 relative witnesses were not 
interviewed face to face – 2 received an Aide Memoire before providing their statements, and the remainder provided a written 
statement without being sent an Aide Memoire 

3 3 witnesses chose to give their statements at the Inquiry offices in Edinburgh 
4 8 patients out of 21 – 5 born in the 1940s, 2 born in the 1950s and 1 born in the early 1960s 
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4.26  Another recollected:

In 1947 I was diagnosed with Haemophilia A aged [  ] months. In those days I was 
given whole blood. As a young infant I was hospitalised almost continuously. 
In the first ten years of my life I was hospitalised for seven years… I did not 
attend primary or secondary school…. 

4.27  The effect on schooling was also mentioned by a patient whose treatment for mild 
haemophilia began in the late 1940s: ‘I was in hospital continuously as a child up until 16 
years. I was hospitalised for long periods and missed school’. 

4.28  Similarly a patient described his treatment in the 1950s: 

The only treatment for bleeds when I was young was an injection of Penicillin 
into my muscles and then rest. I missed a lot of schooling when I was younger 
due to having numerous bleeds and swellings in limbs and joints. 

4.29  One patient, whose treatment had begun in the early 1950s with bed rest (sometimes 
up to nine/ten months at a time with its negative impacts upon his schooling), and who 
had started receiving treatment with blood products in the mid-1950s, described the 
effect of moving onto factor concentrate:

I was first treated with Factor concentrate in about 1969. It was like a miracle 
cure. Instead of going to hospital for months, you could be treated with Factor 
concentrate in days or a week at the most. 

4.30  For one patient, growing up with haemophilia in the 1960s and 70s proved a difficult 
time:

My childhood was not the happiest time of my life. As a result of my haemophilia 
I spent about half of my childhood in hospital and a lot of time in bed at home. 
I often had bleeds in my joints… The treatment I received as a child for my 
haemophilia was fresh frozen plasma. I was often hooked up to a drip for 
a week. I missed so much school that I was held back for a year in primary 
school. I could not do any sports. 

4.31  This patient recalled moving exclusively onto Factor IX concentrate in the late 1970s:

The use of Factor IX concentrate meant that the treatment was much quicker. 
Although I still attended the hospital as frequently as before the treatment was 
one injection at a time instead of being hooked up to a drip. 

4.32  A similar experience of moving onto Factor IX was described by another patient 
growing up with haemophilia in the 1960s and early 70s:

My diagnosis of haemophilia did not affect my childhood a great deal. I was 
not allowed to do ‘boy things’ like football. I was wrapped in cotton wool. 
As a child, in the 1960s and early 1970s, I was admitted to [  ] Hospital quite 
frequently, about three or four times a year. There was no Factor product then 
and so, if I had a bleed, I was probably in hospital for about a month on a drip 
of cryoprecipitate to try to stop the bleeding. I had a very bad bleed when I 
was twelve years old and was admitted to hospital for nearly a year. I sat all my 
exams in [     ]  Hospital…
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I started treatment with Factor IX when it came out in the mid 1970s. It changed 
my life as it made treatment so much easier…. 

Knowledge of the risks associated with treatment by blood/blood products

4.33  Patients ranged in ages (at the time of giving a statement) from 23 – 76.5 Their 
diagnosis of haemophilia ranged from 1947 to 1986.6 Given that their treatment for 
haemophilia commenced across a number of decades, not all had received the same 
treatments in relation to their early years. For example some talked of having received 
whole blood,7 fresh frozen plasma8 and plasma.9 Some also recalled having received blood 
transfusions.10 Their recollection of when they first began to receive Cryoprecipitate and/
or factor concentrates for their haemophilia stretch from 1959 to 1987.11 The majority of 
patients recalled starting to receive factor concentrates in the 1970s.12 

4.34  The Inquiry asked witnesses about their prior knowledge of the risks associated with 
their treatment eg what if anything was discussed with them regarding the benefits and 
risks of treatment and the risk of infection which might occur as a result of the treatment 
they were to receive/were receiving. 

4.35  In response, the great majority of witnesses told the Inquiry that they were not 
warned about risks associated with the treatment that they were receiving.13 Only three 
witnesses could recall any occasions of being warned about any risks associated with their 
treatment.14

At no time during my treatment for Haemophilia was I warned about the risks 
associated with blood products such as Factor VIII (treatment for haemophilia 
started in 1967 and the patient received Cryoprecipitate, factor concentrate 
and synthetic products). 

I do not remember anything ever being discussed with me about the benefits 
and risks of any treatment I received. I do not think that this was discussed 
with my parents either. I just took the treatment that I was given. I was not 
given any choice. I, and others who attended the same hospital as me, trusted 
the treatment implicitly and never thought to question it, When I received the 
treatment at [      ] Hospital, the doctor would mix my treatment up and then 
bring it to me in a syringe. I never saw a product information leaflet of any of 
the treatments I received until I started home treatment which was in about 
1985 (the patient began receiving Factor IX concentrate in the mid-70s, having 
received fresh frozen plasma as a child and at least one blood transfusion). 

5 23 patients – 22 describing themselves as having or having had haemophilia and 1 identifying themselves as having another rare 
inherited coagulation deficit 

6 1 patient was given an initial diagnosis of Christmas Disease in around 1968 although this was subsequently changed 
7 4  witnesses 
8 5 witnesses 
9 5 witnesses 
10 7 witnesses 
11 3 witnesses could not be specific as to when they started to receive Cryoprecipitate and/or Factor concentrates.  
12 13 patients out of 23. 1 of those witnesses started receiving Factor IX in England but started receiving it in 1978 in Scotland. 

5 patients recollected the 1980s. 1 of those patients first received Factor VIII in England and received it in Scotland in 1980; 2 
recalled the late 1960s; 3 could not be specific as to when they had first received factor concentrates 

13 17 witnesses. 1 said that although no-one told him about the risks he knew there would always be risks. His wife worked in the 
medical community and the witness felt he was more aware than others of the risk 

14 1 of those witnesses told the Inquiry that he was not warned about the risk of contracting Hepatitis C from blood or blood 
products but did recall being warned about the risk of contracting HIV in 1986 when he underwent a knee operation 
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4.36  Another witness who recalled receiving Cryoprecipitate from about 1959 and factor 
concentrate in about 1969 recollected:

Nothing was ever discussed with me regarding the benefits and risks of the 
treatment with blood products. The doctors just gave me it and said ‘this is 
good for you’. 

4.37  One witness who began receiving Factor VIII as an infant (1977, and who had also 
previously received Cryoprecipitate) recalled that as a child he was never warned about 
any risks of using Factor VIII. His mother, who also gave a statement to the Inquiry, recalled 
that:

We were never informed about any risks of infection with Factor VIII and as far 
as I am aware that was all that was available at the time. I had been informed 
that it was more dangerous not to treat the bleeds. 

4.38  Another witness, who started receiving Cryoprecipitate and Factor VIII as a child in 
the 1970s, told the Inquiry that nothing was ever discussed with his parents about any 
risks with blood products. 

4.39  His parents, who also provided a statement to the Inquiry, recalled that their son first 
received Cryoprecipitate about 1976             –77 and went on to Factor VIII in about 1977–78:

When [our son] was started on cryoprecipitate and then Factor VIII no one ever 
discussed with my wife or me the possibility of infection in the products. No 
alternative treatment was offered and it was put to us that Factor VIII was the 
way forward. 

4.40  Two witnesses, who recalled starting to receive factor concentrate in the late 
1970s–80s also told the Inquiry that they were not warned about the risks of the treatment 
they were receiving.15

4.41  Among those witnesses who told the Inquiry that they were not warned about any 
risks of their treatment were three whose treatment with factor concentrates started in 
the 1980s.16 

4.42  The witness who started receiving Factor VIII later than any of the other witnesses 
(1987) told the Inquiry:

My parents were never informed of the risk of infection prior to my treatment. 
They were never given any kind of alternatives as an option of treatment for 
me and were told by Doctor [           ] that this was the only treatment available 
and that it was the best course for me. 

4.43  This witness explained that he had been admitted to a regional hospital and 
administered Factor VIII in 1987. He was then transferred to a central hospital where he 
was given Cryoprecipitate. He told the Inquiry of a letter within his medical records (which 
were examined in the early 2000s) from a doctor at the central hospital to the regional 
hospital. The witness said that this stated that the central hospital had administered 

15 1 was treated in the 1970s with Cryoprecipitate and the other recalled having received plasma, whole blood and Cryoprecipitate 
16 3 witnesses, whose treatment with concentrates began in 1980, 1982 and 1987. 1 witness recalled that his first treatment was 

with Factor VIII and that he received Cryoprecipitate during a subsequent hospital admission and that he subsequently received 
Factor VIII. 1 witness recalled receiving a blood transfusion about half a year after he started receiving Factor VIII.  1 recalled 
having receiving plasma and Cryoprecipitate previously and Cryoprecipitate on one occasion subsequently
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Cryoprecipitate, which they believed was preferable in young children from the point 
of view of Non-A Non-B (NANB) Hepatitis, but that this may not be practicable in the 
regional hospital and that his mother had been informed that in future he may receive 
heat treated Factor VIII concentrate. 

4.44  The witness’s father recalled when his son was being treated in the central hospital 
in 1987 that he and his wife were told:

[T]hat the only treatment for haemophilia was Factor VIII but that they would 
also try cryoprecipitate. Dr [         ] told us that all blood products at this time 
were heat treated and were safe. 

4.45  One witness did, however, recall having a conversation with his haemophilia doctor 
about AIDS. 

I do recall having a conversation with Doctor [          ] that my wife also attended 
and this was at the time Aids was first being talked about. Doctor [       ] 
said that not much was known about Aids yet but that it seemed it could be 
transmitted through blood products. He thought that sex transmission was not 
very likely but he thought we ought to use a condom. I can’t put a date on 
this conversation but I think it would have been in the mid 80s. I can’t recall 
if any warnings were given to me prior to this about the risk of infection and 
secondary infection (witness’s first treatment with Factor IX in Scotland was in 
1978). 

4.46  This witness also recalled that he had been asked, and consented, in 1984 –85 to 
take a large dose of the old untreated Factor IX and then a new dose of the new heat 
treated Factor IX to test the effectiveness of the new product:

I think Dr [           ] informed me of the possible risks, but this was obvious in 
any case, because as far as I know there is no other reason to heat treat Factor 
IX apart from deactivating viruses which might pose a risk. 

4.47  One witness, who started receiving Cryoprecipitate in 1969 and Factor VIII in Scotland 
in 1980, (and who had previously received whole blood and fresh frozen plasma) told the 
Inquiry that he was not warned about the risks of contracting Hepatitis C (in 1980 known 
as NANB Hepatitis). However, he did recall that when he required a knee replacement in 
1986 he was warned about the risk of contracting HIV by a doctor in the Haemophilia 
Unit.

4.48  This witness also went on to tell the Inquiry that:

Despite the infection with Hepatitis C I would still have taken/consented to my 
treatment with Factor VIII notwithstanding any risk to my health because I had 
no choice. I lived as an extreme patient with Haemophilia for 62 years and I 
can assure you that I lived life with a ‘bleed to bleed’ attitude. I would say that 
99% of Haemophilia patients live life day to day. I thought I would not see 
the age of 30 years never mind 62 years. All my Haemophilia friends lived like 
this. In my opinion the Haemophilia community had no choice and would have 
treated themselves with these products even if the risk of contracting Hepatitis 
C and HIV were fully explained to them at the time. The NHS kept me alive on 
numerous occasions. For that reason I do not have any criticism of the NHS. 
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4.49  Another witness, whose treatment with Factor IX began in the late 60s, reflecting 
on his experiences in around 1983 told the Inquiry:

One of the few times I can remember being specifically warned about possible 
adverse consequences of using Factor IX was by a doctor at [      ] whose name 
I cannot now remember, but his expression comparing Factor concentrates to 
‘Russian Roulette’ for viral risk stuck in my mind and was responsible for my 
avoidance of this treatment for a number of years. 

4.50  One further witness could not recall if he was informed of the risk of treatment with 
Factor VIII, as he was in too much pain at the time he received the product, while three 
others did not mention the issue in their statements to the Inquiry. 

Consent to testing for Hepatitis C and HIV

4.51  A theme that emerged from speaking with witnesses was their recollection that 
they did not know that they were being tested for Hepatitis C and/or HIV. Almost two 
thirds of patients commented negatively in this regard.17 

4.52  A mixed picture emerged. Some witnesses discussed their recollections with regard 
to both Hepatitis C and HIV (although only two of the witnesses were co-infected).18 
Within that group, some recounted being told their HIV status19 while others did not 
expressly say that they had been told of their HIV status – referring rather to their lack of 
knowledge that they had been tested for the infection.20 Others spoke only in relation to 
their lack of knowledge that they had been tested for Hepatitis C.21 

4.53  For some of these 15 patients who reported negative experiences there was a mixed 
experience – they were aware of being tested for one infection but not the other.22 

4.54  Some recalled being aware of being tested for Hepatitis C but not HIV.23 

At some time in 1980 I was offered a test for HIV. My parents and I were told 
that there was a chance that haemophiliacs had been infected with the HIV 
virus. I agreed to the test. The doctor left the room and came back immediately 
with the results and fortunately I was negative. It was obvious that the test had 
already been done. 

4.55  This witness’s recollection of the date may have been affected by the passage of 
time.

I have been told that I don’t have HIV but I don’t ever recall being told I was 
being tested for HIV. When I looked at my medical records I saw I was actually 
tested for HIV in 1987 and was negative. As stated above whenever I provided 
blood samples I thought it was my factor levels which were being tested.

17 15 out of 23 patients 
18 12 witnesses 
19 9 witnesses 
20 3 witness 
21 3 witnesses 
22 8 witnesses 
23 4 witnesses all diagnosed with Hepatitis C 
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4.56  This witness also went on to tell the Inquiry that although he was invited in for a 
test for Hepatitis C by his haemophilia doctor in 1995–96 a subsequent check of his own 
medical records suggest that he had been identified as having the virus more than three 
years previously in 1992.

4.57  Another witness reported a similar experience. He was called in by his haemophilia 
doctor for a liver biopsy in 1993 but a subsequent check of his own medical records would 
suggest that he had been diagnosed with Hepatitis C in 1992 (from a retrospective testing 
of an earlier blood sample). The witness also told the Inquiry that he was never aware that 
his blood samples were being checked for Hepatitis C or HIV. 

4.58  Others recalled being aware of being tested for HIV but not Hepatitis C.24 One of 
these witnesses referred to being diagnosed with Hepatitis C in 1979 although the choice 
of terminology may have been affected by the passage of time. 

4.59  For one witness, who was diagnosed with Hepatitis C as a child in the late 1980s/
early 90s, there appears to have been some confusion over NANB Hepatitis and Hepatitis 
C. The patient understands that his parents were told that he was to be tested for NANB 
Hepatitis (in 1989) but that they were not told that he was being tested for Hepatitis C or 
HIV. The patient’s father recollected a test for NANB Hepatitis in 1989 but told the Inquiry 
that he and his wife were not given the results. When told that his son had Hepatitis C 
(sometime between 1992 and 1994) he and his wife were not aware that their son had 
been tested for Hepatitis C. 

4.60  Three witnesses told the Inquiry that they did not know they were being tested for 
Hepatitis C and HIV. As their experiences also raise concerns over a delay in telling them of 
their diagnosis they are recorded in the section which follows.25 In one case, the patient’s 
parents also recalled:

We were never told that his blood was being tested for HIV. I can’t recall when 
HIV came into the media but I remember us thinking it was amazing that [our 
son] hadn’t got it. 

4.61  Other witnesses spoke only in relation to their lack of knowledge that they were 
being tested for Hepatitis C.26 Experiences recalled to the Inquiry included:

I was never aware or told I was being tested for Hepatitis C or non A, non B 
Hepatitis. Prior to being told I had Hepatitis C [about 1993] I was often sent 
hospital appointments for me to attend for blood tests but was never informed 
why I was providing blood samples. If I inquired as to why the blood samples 
were required I was told they were ‘just the usual tests and nothing to worry 
about’. 

I learned that I was infected with Hepatitis C in 1991. Before then I had no 
idea that my blood was being tested for Hepatitis C. In 1991, I received a letter 
from [Haemophilia Doctor] asking me to make an appointment to see him 
immediately. When I attended this appointment he told me that I had been 
infected with Hepatitis C or Non A Non B Hepatitis. 

24 3 witnesses all diagnosed with Hepatitis C 
25 3 witnesses 
26 3 witnesses 
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4.62  This witness went on to tell the Inquiry:

The day I was told of my diagnosis was a very odd day. It seemed as if everyone, 
who attended [         ] clinic that day, was being told that they had acquired 
the virus too. People were coming out of their appointments saying ‘Hepatitis 
C, what’s that?’

4.63  The Inquiry also heard from a witness who had consented to being tested for HIV 
and Hepatitis C. However, he told the Inquiry that although he was invited in for a Hepatitis 
C test by his haemophilia doctor in 1996 a subsequent check of his own medical records 
suggest that he had already been diagnosed with Hepatitis C in 1992. His own medical 
records suggest that he had been made aware of that diagnosis then, which the witness 
was clear was not the case. 

4.64  The Inquiry also heard from witnesses who knew that they were to be tested for 
Hepatitis C and/or HIV.27 This includes one witness diagnosed with NANB Hepatitis in 1975. 
One of these witnesses (who did not have haemophilia) told the Inquiry that they had to 
insist on being tested for HIV (in 1987) and had initiated the blood tests for Hepatitis C in 
2005, after receiving literature from the Haemophilia Society.28

Delays in being informed of their infection

4.65  As part of examining patients’ experiences with regard to finding out about their 
infection, the Inquiry asked witnesses about how the person telling them of their infection 
had come to know, and how long that person had known. 

4.66  In response a number of patients spoke of their concern that there may have been 
a delay in telling them of their infection.29

4.67  The dates when these patients were told of their infection ranged, for Hepatitis C 
from 1990 to 1999 and for HIV the witness was told in 1988. 

4.68  In relation to Hepatitis C, the witness who recalled being told of their infection in 
1990 spoke in terms of NANB Hepatitis: 

In 1990 I was once again at [hospital] for some more tests. I saw a lady doctor 
there who carried out a liver function test. She said to me ‘You do realise 
that you have liver damage?’ I told her that I did not drink much and she said 
’maybe you have got the damage from a blood product’. She did not say 
much else. When I next saw [Haemophilia doctor] in 1990 I told him that I had 
liver disease. He said ‘I know. It’s not a big deal’. I asked him how long he had 
known for. He told me that up until 1984/85 I had had clear liver function tests 
but that after then, the test results had not been so good. I never knew that 
my blood was being tested for non-A non-B hepatitis. I never gave my consent 
for such testing. [Haemophilia doctor ] told me that he was pretty sure that I 
had non-A non-B hepatitis and that they had given it to me. I think by ‘they’ 
he meant those who treated me at [Hospital]. 

27 4 witnesses, including 1 diagnosed with NANB Hepatitis in 1975 
28 Of the remaining 4 witnesses, 1 recalled being asked about testing for NANB Hepatitis, in the 1970s and 80s, although he could 

not categorically state that he was asked about testing on every occasion.  He also thought he had been told that he was HIV 
negative. 1 had been tested with his knowledge in England. 1 could not recall if he was ever told that his blood samples were 
being checked for HIV or Hepatitis C and 1 statement did not mention the issue of consent  

29 8 witnesses. The wife of 1 patient who did not expressly raise the issue of delay, noted herself that she was angry that they had 
not been informed immediately of her husband’s infection with Hepatitis C 
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4.69  This witness, however, told the Inquiry that he in no way blamed the staff at his 
Haemophilia Unit for what had happened to him. 

4.70  A further witness told the Inquiry that he was called in to hospital, in 1991–92, and 
told that he had Hepatitis C:

They told me that ’the problem’ I had was the Hepatitis C virus and that they 
were going to treat me for it. I did not know I had a problem. I asked them 
when I got the virus. They did not know. I asked them if I was given the 
virus every time I had Factor VIII but they did not know. I do not know how 
they found out I had the Hepatitis C virus or how long they had known…The 
doctors always took blood off you when you went in for an appointment and 
you did not know what they were testing the blood for. Nowadays I always 
ask. I did not give any consent for retrospective testing on samples of my blood 
that had been stored in the past. I did not need to as they would do it anyway. 
They did what they wanted with my blood. 

4.71  Among these witnesses were three who told the Inquiry that while they were called 
in by their haemophilia doctor to be tested for Hepatitis C, subsequent checks of their 
own medical records suggest that they had tested positive for Hepatitis C prior to the 
formal invitation. Two of the witnesses described the time periods involved as having 
tested positive in 1992 and formally called for a test in late 1995 or early 1996; the other 
witness described the period as having tested positive in 1992 and formally called in for a 
test in the autumn of 1993. One described his own medical records as indicating that he 
had been told of his infection in 1992, something the witness was clear did not happen.

4.72  One of these witnesses also said that he had looked at his medical records while in 
hospital in the mid-1980s and saw that it was noted that he had NANB Hepatitis but he 
had never been told about it. This witness also had subsequent concerns over the delay in 
formally offering him testing until 1996 as he told the Inquiry that he understood a test to 
have been available from 1991. 

4.73  Another witness recalled finding out about his infection with Hepatitis C when a 
nurse shouted it out when intervening in an altercation between the witness and another 
patient. This witness told the Inquiry he wondered how long the treating doctors had 
known (the incident in question taking place in 1999). He told the Inquiry:

I wanted to know when they had taken the test because they never warned 
me about this. I still don’t know when I was tested for Hepatitis C. I feel like 
a guinea pig most of the time. I have asked my doctors when this Hepatitis C 
test was taken and to date I have not been told. 

4.74  One witness, who was aware that he was being tested for Hepatitis C in 1995, told 
the Inquiry he had been admitted to a different hospital the year before his diagnosis, and 
although he had been told that he had an infection in his blood was not told particularly 
what infection it was. He also expressed subsequent concern over the delay in offering 
him testing until late 1995 as he believed that screening was introduced for people with 
haemophilia in his area in 1992.
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4.75  The witness told of his HIV infection in 1988 told the Inquiry: ‘[The Doctor] said that 
the hospital had known for years but that it wasn’t hospital policy to tell my parents or 
me as the patient.’ The witness’s parents also recalled being told that it was not hospital 
policy to tell people that they had the virus. 

What patients were told about Hepatitis C/HIV

4.76  The Inquiry was keen to hear about patients’ experiences in the very early days of 
their diagnosis. 

4.77  Patients were asked what they could recollect about what they were told about 
Hepatitis C and HIV – their severity, health implications and the risk of secondary infection 
– on being informed of their infection. 

4.78  The 23 patients were told of their diagnosis of Hepatitis C/NANB Hepatitis across 
the time span of 1975 to 2005. Two patients recalled being told of their infection in the 
1970s; in 1975 and 1979. The patient told in 1975 recollected that he was told that he 
had NANB Hepatitis. The other witness referred to being told, circa 1979, that he had 
Hepatitis C. The passage of time may have affected the recollection of the terminology 
used at the time. 

4.79  A further two witnesses were diagnosed with NANB Hepatitis in the 1980s – in 1986 
and 1989 (although in the latter case there is some confusion as to when the parents were 
told the diagnosis). 

4.80  A further witness referred to being diagnosed with NANB Hepatitis in 1990. 

4.81  The two witnesses with HIV were told of their infection in 1985 and 1988. 

4.82  In relation to Hepatitis C/NANB Hepatitis, the majority of witnesses expressed some 
degree of negative comment in relation to the information they were given at the time of 
diagnosis.30

4.83  The patient told of his diagnosis by letter from his haemophilia hospital in 1979 
recalled that no-one explained to him what the virus was, how it could affect his life, or 
about the risk of sexual transmission. The witness told how he was a teenager and about 
to embark on sexual relationships. Much later he and his wife had to seek out information 
(after 1996) on secondary infection. The witness recalled that his wife was offered testing. 

4.84  The witness’s wife told the Inquiry that she was offered testing because they had 
not been practising safe sex. 

4.85  However, in contrast, the other patient diagnosed in the 1970s reflected that at the 
time the doctors did not know enough about the condition and had no answers to give 
him. 

30 18 witnesses out of 21 witnesses as 2 witnesses were diagnosed with Hepatitis C in England in 1990 
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4.86  Both witnesses diagnosed in the 1980s expressed concern over the information they 
were given:

I was led to believe at this stage [1986] by Dr [from the Haematology 
Department] that it wasn’t that serious and was expected to be short lived…It 
was not until I moved [outwith Scotland] in 1988 that I became aware of the 
gravity of the condition when a doctor informed me in 1988 I might only have 
ten years to live. 

4.87  It was outwith Scotland where the witness recalled being given advice: ‘[T]hat there 
was a slight risk of secondary infection but this shouldn’t stop us going ahead and having 
children’. The witness’s wife decided not to be tested. 

We were not told anything about the severity of the condition [Non A Non B 
Hepatitis] although Dr [Haemophilia Doctor] did explain that it could be passed 
on to others. 

My family were never offered any testing for HCV….

4.88  This patient’s father recalled that his son had been tested for NANB Hepatitis in 
1989 but he and his wife had not been told the results. On learning that their son had 
Hepatitis C around 1992–94, the father recalled that the haemophilia doctor did not tell 
them about the long-term health implications and they were not told anything about 
secondary infection. 

4.89  The father confirmed that he and his wife were never offered testing for Hepatitis C:

Because we were treating [our son] at home for haemophilia my wife and I 
were vaccinated for Hepatitis B. We were never offered testing for Hepatitis C. 

4.90  The other witness who referred to being diagnosed with NANB Hepatitis, in 1990, 
commented that he was told by his haemophilia doctor not to worry about it and that it 
was not caused by alcohol or sex. He was told that he would be given some treatment 
for it and that if he did not take the treatment the virus could damage his liver. His wife 
asked to be tested. 

4.91  This witness did stress that he did not blame his Haemophilia Clinic for what had 
happened to him. 

4.92  Of those 13 witnesses told of their diagnosis in the 1990s (excluding the witness 
diagnosed with NANB Hepatitis in 1990) and who expressed varying degrees of unhappiness 
over the information given to them at the time, a theme common to a number of them 
was the feeling that there was a downplaying of the severity of the infection.31 

4.93  One witness, told by his haemophilia doctor in 1991 that not much was known 
about the virus and that he should not worry as the virus was unlikely to affect him, 
recalled how, as more information started to come out in the press, he realised that there 
was more to the virus than he had been told. At the time of his diagnosis he said that 
he was not given any information about it and did not bother looking into it anymore. 
He recalled, however, being told a couple of months after diagnosis by the same doctor 

31  8 witnesses 
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that there was no proof that the virus was sexually transmissible but that more was being 
discovered about it and in the meantime it would be better not to have children. His wife 
was offered testing.

4.94  This later realisation was also referred to by a witness, told casually by his GP in 
1993 that he had Hepatitis C (with nothing said about the risks) and who sought further 
information from his haemophilia doctor. He recalled that his doctor told him not to worry 
about it as there was a treatment to combat it: ‘A few appointments after that I realised 
they knew how big it was’. The witness thought that his wife had been offered testing. 
The witness’s wife recalled that the haemophilia doctor had advised them that there was 
a chance the infection could be spread to the family. 

When I was told, whichever [haemophilia] doctor told me, played Hepatitis C 
down and told me that there was nothing to worry about and that the virus 
lies dormant for years. I was told it was a transmittable infection but that it was 
more the HIV I had to worry about (told in 1992 or 93).

4.95  A witness told in 1996 by his haemophilia doctor not to worry and to lead life as 
normal as the virus may never affect him, as he had the genotype easiest to get rid of, 
told the Inquiry that he did his own research and found out that his genotype was the 
worst one to have. He had begun researching his infection as his health had begun to 
deteriorate. He recalled that after he was told of his infection he was warned about the 
risk of transmission and his wife was offered testing. 

4.96  Another witness recalled a similar experience in 1996 of being told by his haemophilia 
doctor not to worry as the strain of the virus was not considered one that would go on to 
cause him problems but he told the Inquiry that his wife was not offered testing.

4.97  A witness told in about 1992 recalled:

Dr [Haemophilia doctor] said that the risk of Hepatitis C being transmitted 
through sexual intercourse was zero. He implied that it was not life threatening. 
I recall being given leaflets at the hospital with information on Hepatitis C. The 
hospital did advise me that my wife and family could be tested for Hepatitis C 
but this was said very casually. 

4.98  The two witnesses told in 1996 recalled:

I was told not to worry about it. I am not sure if I was told even that the virus 
affects your liver. I did not worry about the virus to start with although from 
then on it was in my head. At that time I was not referred to a specialist nor 
was I told of the risk of infecting others. 

4.99  Sometime later that year the witness recalled being told about the risk of secondary 
infection and his wife was tested. 

The long-term risk to my liver and the risk of end stage liver disease was never 
discussed. I would describe the advice given to me at this time as being casual 
and so on that basis I thought I had nothing to worry about. 

4.100  The witness also said that the risk of sexual transmission was never discussed with 
him. 
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4.101  A witness, told in 1993, recalled that although his haemophilia doctor and a liver 
specialist talked through Hepatitis C prior to a determinative liver biopsy, he felt that he 
found out more from when campaigns were publicised. He told the Inquiry that he was 
not told about Hepatitis C developing into cirrhosis of the liver or the risk of secondary 
infection. 

4.102  Perhaps the most troubling diagnosis recounted in allegations to the Inquiry came 
from a witness told of his Hepatitis C infection in 1999:

In 1999 I was standing at a bus stop when a ward maid from       [Hospital] said 
‘Sorry to hear you have HIV [      ].’ Another Haemophilia patient who worked 
in the [         ] at        [Hospital] had told her that all Haemophilia patients in        
[Hospital] had HIV. I went to find the patient who had spread the rumour 
and during an altercation with him the Haemophilia Ward Sister broke the 
argument up and stated ’[       ] you don’t have HIV, you have HCV’. I was so 
humiliated and shocked. 

4.103  A patient told in 1991–92 reflected upon how the enormity of the diagnosis 
affected his ability to recall what exactly he had then been told by his haemophilia doctor 
and liver specialist:

I cannot remember what I was told about the Hepatitis C virus. I think I was 
told that it affected the liver. I was not told about the severity of it or the 
health implications of it. They probably did tell me about the risk of secondary 
infection but my mind went blank. When you are told something like that 
you just think ‘what is going to happen to me?’ and you do not remember 
anything else. You had every faith in the doctors. If they said something, you 
did it. What reason did we have then not to have faith? (diagnosed 1991 or 
92, whose wife was not tested until 2002 when she asked). 

4.104  One witness had the experience of being given a false positive for HIV and on 
being re-tested found to have Hepatitis C. He recalled being given one leaflet about 
Hepatitis C and having to wait 18 months to see a liver specialist, where he received fuller 
information (diagnosed 1999). 

4.105  One witness, diagnosed as a teenager in 1993 or 94, told the Inquiry:

After being told I had Hepatitis C I wasn’t given any information on it or told 
what a positive result meant. I was offered no support, advice or counselling 
other than not to drink alcohol. I had to find out for myself what Hepatitis C 
was. No one explained to me about the risk of secondary infection. 

4.106  This witness recalled that none of his family were offered testing. The witness’s 
mother, although unable to recall when in the early 1990s she found out about her son’s 
infection, told the Inquiry that she did not receive any warning about secondary infection 
and no one else in the family was offered testing. 
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4.107  The witness who was the latest to be told of their infection, in 2005, (after initiating 
tests at her GP) recalled that her GP made a hospital referral so that she could receive 
specialist advice. However, the witness found the clinic unhelpful:

I was advised on the health implications for me and I only knew what I had 
read in the leaflet [obtained from the Haemophilia Society]. I was never advised 
about the risks of secondary infection other than what I had read in the leaflet. 

4.108  One witness diagnosed in 1994 appeared content with the advice he was given:

They [Haemophilia doctor and liver specialist] said that Hepatitis C was a virus 
infection of the liver and that I had almost probably contracted it through 
blood products in the 1980s. I was told that the virus caused liver damage 
and cirrhosis but that it wouldn’t kill me the next day and that it was a long-
term infection. I think it was at this same meeting that I was warned about 
secondary infection and my then girlfriend, who is now my wife, was offered 
a test for Hepatitis C. 

4.109  In relation to those witnesses diagnosed with HIV neither felt that the full severity 
of the infection was discussed with them:

When I was told that I had HIV I was told that it could be passed on and not 
to have a family. I was told that I had to be careful if I cut myself. The severity 
of the HIV was not discussed with me or the health implications (told 1985). 

4.110  The other witness recalled that when his parents were told in 1988 the haemophilia 
doctor told them very little about it and was ‘quite blasé’. The witness recalled waiting a 
year to be seen by a specialist. 

4.111  The patient’s parents recalled:

Once we had been informed that [our son] had HIV no one ever spoke to us 
about secondary infection and neither my wife nor I were ever offered testing. 

Factor concentrates manufacturer

4.112  Patients were asked if they could recall who manufactured the Factor concentrates 
they were treated with. 

4.113  A mixed picture emerged from the responses. 

4.114  Generally patients did not know who manufactured their blood products.32 
For some of these witnesses, they had made assumptions about the manufacturer:

I started home treatment in the late 1970s…I do not know if the Factor VIII 
was produced by the Scottish National Blood Transfusion Service or if it was 
a commercial product. My wife and I would sometimes pick the treatment up 
from the Scottish National Blood Transfusion Service so we always thought 
I was getting Scottish product. It was not until later, in about the 1980s, 
that we realised, from what we read in the newspapers and from talking to 
other people with haemophilia, that the Factor concentrate was coming from 
different places. 

32 7 patients 
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I have no idea whether the products I was treated with were produced by 
the Scottish National Blood Transfusion or they were a commercial product…
However, a haemophilia nurse did tell me the products had come from America 
and that I can find out the batch numbers. 

4.115  One other witness told the Inquiry that he was not sure if he was treated with 
SNBTS products or commercial products although he was told in 2003 that there was no 
record of him ever having received American product. However, the witness was doubtful 
about the accuracy of the report he had received. 

4.116  A small group of witnesses believed that they had been treated with SNBTS product 
although this recollection tended to be caveated.33

I think I started being treated with Factor concentrate in the late 1970s. 
[Haemophilia Doctor] told me that the Factor IX came from the Scottish 
National Blood Transfusion Service and so I thought all the Factor IX came from 
there. I assumed that I received Scottish product from Scottish donors. 

I think it is fair to presume that for most of my childhood I would have been 
using NHS produced Factor IX which for much of that time would have been 
produced in the Protein Fractionation Centre in Edinburgh but I have no further 
details. It may be that before 1976, when blood products from the PFC in 
Scotland became available in significant quantities, I was treated with Factor 
IX from the BPL in England or imported from the USA but I have no details. 

4.117  One of these witnesses thought that although he had used SNBTS product, he had 
once (as a child, sometime between 1982–87) used Factor VIII from France. His mother, as 
far as she could recall, thought that the Factor VIII was always Scottish. 

4.118  Three witnesses told the Inquiry how when they received their treatment in hospital 
they had no idea of the manufacturer as the product was already mixed up in a syringe. 

When I received the treatment at [        ] Hospital, the doctor would mix my 
treatment up and then bring it to me in a syringe. I never saw a product 
information leaflet of any of the treatments I received until I started home 
treatment which was in about 1985. 

4.119  This patient later recovered records which indicated that he had received treatments 
described as ‘PFC FIX’ from 1977 to 1996. The witness commented that he thought he 
had been treated with a product called DEFIX but he was unsure as to whether this was 
the same thing. The witness, however, told the Inquiry that the record he received listed 
only a small fraction of the treatments he had received over the years. 

Because all of my treatment until five years ago was in hospital I never knew 
the source of the product or the batch number. I only ever saw liquid in the 
syringe. 

33 6 witnesses 
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4.120  Others told the Inquiry that they had received both SNBTS and commercial product.34

I do know that I was given product from America. The Factor VIII bag was 
like a crisp bag and had an American flag on it. The Haemophilia Unit used 
to constantly tell us how expensive this was and that it cost £240 or even 
more per bag. The reference to the price was annoying. They chose to buy it. 
I also received Scottish products manufactured by the Scottish National Blood 
Transfusion Service (SNBTS).

I recall seeing in my medical records that the Factor VIII I was given in about 
1981 was Armour make which is a commercial product. 

4.121  This witness’s parents recalled:

Within about a year of starting the home treatment (1978 or 1979) we started 
getting American Factor VIII. We got all of the Factor VIII from the hospital. We 
had the American Factor VIII for maybe two years. I remember it well. It had 
a yellow label with a Mr Men smiley face on it. I think it was a Baxter make 
and there may have been another company who supplied it. The Factor VIII we 
gave [our son] the rest of the time (from 1980 or 1981) I think was from Ellen 
Glens Road, Edinburgh. 

4.122  One witness told the Inquiry that he had the illusion that all the factor product 
used to treat people with haemophilia was produced by the SNBTS but a subsequent 
search of his medical records had revealed the batch numbers of infected Factor IX he had 
received between 1978 and 1986 had come from San Francisco. 

Patients who received infection with Hepatitis C through a blood transfusion 
and who were not being treated for a blood disorder 

Knowledge of the risks of infection associated with a blood transfusion

4.123  From the 24 blood transfusion patients that the Inquiry heard from, the time span 
for the date of receiving the blood transfusion the witness identified as responsible for 
their infection ranged from 1974 to mid-1991.35

4.124  All 24 patients had contracted Hepatitis C. 

4.125  The Inquiry asked witnesses about their prior knowledge of the risks associated 
with their treatment eg what if anything was discussed with them regarding the benefits 
and risks of treatment and the risk of infection which might occur as a result of the 
treatment they were to receive. 

4.126  In response virtually every patient told the Inquiry that no-one discussed the risks 
of infection from a blood transfusion.36 Their transfusion dates ranged from 1974 to May 
1991. 

4.127  This has to be seen, however, against the context in which, and the date when, the 
blood transfusion was carried out. 

34 5 witnesses
35 1 witness told the Inquiry that she had received a transfusion of fresh frozen plasma, platelets and cryoprecipitate 
36 21 out of 24 patients. While no explicit comment is made in 3 statements, 1 of those statements mentioned that the patient 

queried the need for the transfusion at the time
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4.128  Half the witnesses described their transfusions taking place in an emergency 
situation.37 Their transfusion dates ranged from late 1975 to 1990. 

4.129  Some reflected on their transfusions in these circumstances:

Nothing was discussed with me about the benefits and risks of a blood 
transfusion. A number of my family came to the hospital when I had my 
operation and I am not aware that the benefits or risks of this treatment were 
discussed with any of them. In those days doctors did whatever they wanted. 
Basically, in my case, it was an emergency and I needed the blood transfusion 
(transfusions received in 1975). 

I do not remember any discussion about the risk of infection from a blood 
transfusion and I very much doubt that there was such a discussion…The 
transfusions were in an emergency situation, and I have absolutely no regrets 
that this potentially life-saving procedure was undertaken (transfusions received 
in 1975 and 76). 

I was unconscious at the time I received the blood transfusions and so nothing 
was discussed with me about the benefits and risks of this treatment. It was 
part of the emergency treatment which I received so there was really no choice 
with regard to whether I had the blood transfusion or not (transfusion received 
in 1990). 

As I was unconscious when I received the blood transfusion nothing was 
discussed with me regarding the benefits and risks of this treatment and I 
did not have the opportunity to refuse it. In all fairness, even if I had been 
conscious prior to receiving the blood transfusion, I would not have refused it 
(received transfusion in 1981). 

I was not given any information about the risks or benefits involved in a blood 
transfusion. I did not give it any thought. I was not given an opportunity to 
refuse the blood transfusion. Even if I had been given the opportunity to refuse 
it, I would not have done so as I did not think there were any risks involved 
(received transfusion in 1985). 

4.130  One witness, who was in and out of consciousness following childbirth, commented:

[I] was in and out of consciousness so I am not aware if anything was discussed 
with me about the benefits or risks of treatment. I know that my husband 
told the doctors to do anything they needed to do and I do not believe they 
mentioned anything to my husband about risk of infection with the treatment 
(received transfusion in 1988). 

4.131  Others described their transfusion as having taken place during surgery. The 
transfusion dates ranged from 1974 to 1987.38 One such witness, who was a child at the 
time, told the Inquiry that her parents were never told of her transfusion (in 1980), the 
fact only came to light in 2006. 

37 12 witnesses. This number includes 2 witnesses whose statements did not make an explicit comment regarding prior knowledge 
of risks 

38 7  witnesses. 1 of the 6 also told the Inquiry of receiving a blood transfusion in an emergency situation 
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4.132  A number of witnesses received a transfusion in connection with childbirth. Their 
transfusion dates ranged from 1979 to 1991.39 Two did recall having doubts about the 
necessity for the transfusion, one subsequently and the other at the time. 

I received two units of blood. When the nurses gave it to me they said that it 
would perk me up and make me feel a lot better. I do not think I necessarily 
needed the blood as they only gave me two bags. If I had lost so much blood, 
surely I would have needed more than two bags of blood? (received transfusion 
mid-1991). 

I recall the staff sister said to me on [        ] 1982 that I required the transfusion. 
I asked why, as I didn’t really want to have it but as I was dizzy and light headed 
she said I needed it as it was life threatening (received two units of blood). 

4.133  This last witness did not explicitly state that she had not been advised of the risks 
of treatment. 

4.132  One witness told the Inquiry that she had received a transfusion in 1989 after 
surgery which had gone well.40 Another said that the transfusion had been given, in 1975, 
after he had been admitted to hospital with persistent vomiting.41 A further witness had 
received a blood transfusion in 1977 following post-surgery internal bleeding.

How the patient found out they had Hepatitis C and consent to testing for 
Hepatitis C

4.135  Of the 25 patients diagnosed with Hepatitis C (24 identifying the cause as a blood 
transfusion and one identifying cross-infection), the date they found out that they had 
been infected ranged from 1976 to 2008. 

4.136  The patient who was diagnosed in 1976 told the Inquiry that he was aware that 
he was under investigation for a continuing hepatic illness following transfusions in 1975 
and 1976 and that he was told informally in 1977–78 that he had NANB Hepatitis. This 
was formally recorded in 1982.42

4.137  The next earliest dates two witness told the Inquiry that they found out they had 
Hepatitis C was 1990.

4.138  The main route into a diagnosis of Hepatitis C came from the witness attending 
their GP.43 The majority of these witnesses were told of their infection by their GP.44 

4.139  A number of witnesses, whose diagnosis was given to them by their GP, told the 
Inquiry that they did not know that they were being tested for Hepatitis C by their doctor.45 

39 4 witnesses. 1 witness also told the Inquiry of a transfusion in an emergency situation.  Excluded from these 4 witnesses is 1 who 
received a transfusion in connection with childbirth but which has been classified as an emergency situation

40 Received the transfusion in 1989 
41 Received the transfusion in 1975 
42 This witness was later told he had Hepatitis C when in England 
43 15 witnesses out of 25
44 11 witnesses were told of their infection by their GP. 4 witnesses were told by the hospital 
45 4 witnesses  
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4.140  One witness, who gave blood at a routine health check up, told the Inquiry:

The Nurse takes routine blood tests and the results are sent to the GP who 
examines the results… On this occasion the results were good…However, 
I was informed that my liver function tests (LFTs) were abnormal, showing 
elevated results and so more bloods were taken at the Clinic. At no point was 
I informed or warned that I was being tested for Hepatitis C (diagnosed 2008). 

4.141  Another told the Inquiry that he thought when his GP said that she would test 
for everything (to which he consented), that ‘everything’ referred to things like diabetes 
and cholesterol levels. He did not expect to be tested for Hepatitis C and HIV (diagnosed 
1998).46 

4.142  Another witness recalled not only receiving no specific warning that she was to be 
tested for Hepatitis C (following abnormal liver function tests) but that it was the surgery 
receptionist who told her the results over the phone (diagnosed 2005).47

4.143  Another witness recalled that her GP was testing her blood to monitor the side-
effects of new medication but that she did not know what specifically these tests were 
checking for (diagnosed 2005). 

4.144  Two other witnesses, told of their diagnosis by their GP, recalled thinking that the 
GP was doing a broad spectrum check but did not raise concerns with the Inquiry over 
lack of knowledge about testing for Hepatitis C (the witnesses were diagnosed in 1998 
and 2002 or 03 respectively). 

4.145  Being told by administrative staff rather than the doctor was the experience 
recalled by a witness whose diagnosis came from the hospital, where her arthritis was 
being investigated, in 1990. The witness was aware of being tested for Hepatitis C. 

4.146  A witness referred by her GP to hospital for an exploration of her tiredness told 
the Inquiry that the doctor there took blood tests but did not say what he was testing for 
(diagnosed 1990).48

4.147  For those witnesses who found out that they were infected after pre-surgery 
admission checks, both told the Inquiry that they did not know that their blood samples 
would be tested for Hepatitis C.49 In one case the witness told the Inquiry that the diagnosis 
had been made a couple of months earlier by a different hospital, to which he had been 
referred following abnormal results for his liver and cholesterol, but he had not been 
informed of the result.50

4.148  A number of the witnesses found out about their infection after donating blood,51 
while four witnesses told the Inquiry that they had been traced by the NHS as being the 
recipient of a transfusion from an infected donor.52 

46 Diagnosed 1998
47 Diagnosed 2005 
48 This witness has been counted among those identified as breaking into a diagnosis of Hepatitis C through their GP 
49 Diagnosed in 2003 and 2005 
50 Diagnosed in 2005 
51 3 witnesses. Donations took place in 1992 , 1995–96 and 1998 
52  Witnesses found out in 1993, 1995, 1997 and 1998. 2 of those witnesses were told/had their diagnosis confirmed by their GP 
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4.149  A further witness recalled being told of her diagnosis at an out-patients clinic she 
had been attending following a hospital admission to explore her continuing feelings 
of being unwell. The witness told the Inquiry that numerous tests had been carried out 
during her admission but that she was not told what the tests were for (diagnosed 1993). 

4.150  The Inquiry was told by two witnesses that they felt that a negative inference on 
the issue of their alcohol consumption arose following initial abnormal liver function tests 
and prior to their diagnosis of Hepatitis C:53 

I returned to see Dr [GP] about a week later to get the blood test results. 
Dr [       ] said to me that I would need to cut down on my drinking. I do not 
really drink alcohol so I told Dr [       ] this. …[Dr      ] took another blood sample 
from me to re-do the tests. I do not think [GP] mentioned the Hepatitis C virus 
to me at this stage but I knew that the tests were showing a problem with my 
liver. [GP] is a good doctor. [GP] was concerned about what [GP] had said to 
me about cutting down on alcohol and apologised to me for that comment 
(diagnosed 2002 or 03). 

What patients were told about Hepatitis C

4.151  Those patients who told the Inquiry that they had become infected via a blood 
transfusion or by secondary infection were informed of their infection with Hepatitis C 
across the time span of 1977–78 to 2008. However, the witness told in 1977–78 was 
told, informally, that he had NANB Hepatitis (and formally in 1982). He was subsequently 
formally told he had Hepatitis C in England. The next earliest date of diagnosis with 
Hepatitis C was 1990 (two witnesses). 

4.152  Just under half of these patients were told their diagnosis by their GP (across the 
time span of 1995 to 2008).54 A number of these witnesses expressed varying degrees of 
unhappiness with the advice coming from their GP.55

4.153  Comments ranged. At one end of the spectrum a witness told the Inquiry that he 
felt that the GP did not know much about Hepatitis C (he had said that there was no cure) 
and felt that the GP was glad to see the back of him (diagnosed 2005).56

4.154  Another recalled that the GP had given her some leaflets but left the issue of 
sexual transmission to the hospital to deal with.57 This witness had initially been told of 
her diagnosis over the phone by the GP receptionist. (diagnosed 2005). 

4.155  One witness recalled having the feeling that the GP was drawing negative inferences 
about the route of infection:

I was told that it could lead to cirrhosis of the liver and was usually associated with 
drug users reusing dirty needles, sexual transmission and blood transfusions. I 
was really stunned at this time…I was never asked about my surgical history, but 
I mentioned I had had a blood transfusion. I was advised that I would have to go 
to [           ] Hospital to be treated. I was also given a leaflet, with a helpline and 

53 2 witnesses 
54 11 witnesses 
55 5 witnesses 
56 Diagnosed 2005 
57 Diagnosed 2005 



Chapter 4: The Experiences of Patients and their Families

83

website to go and check out. I was in total shock and completely unprepared for 
the news. It was a massive blow to the entire family (diagnosed 2008).

4.156  One patient expressed feelings that the GP had glossed over the seriousness of the 
virus: ‘All he said was, “Don’t drink and tell your dentist”’ (diagnosed 1995).

4.157  One witness described a distressing experience:

I was told by my GP that there was no cure for Hepatitis C and that this virus 
was going to kill me. I was offered no counselling and was given no follow up 
following this diagnosis (diagnosed 1998). 

4.158  Most of these witnesses felt more advice and information was given when they 
attended the hospital the GP had referred them onto.58

The Nurses were the first people to properly explain and counsel us on Hepatitis 
C, including: how it could be acquired, onward transmission, the need for 
testing for both my wife and I, the treatment available, the implications and 
what to expect. 

At my first consultation there had been a mix up with my appointment time 
and so I was seen on the same day as prisoners from jail who were heavily 
guarded and all accompanied by their prison guards. This was an upsetting 
experience for me. However, [nurse] was an excellent advisor and explained to 
me the pros and cons of the Interferon treatment to me. She gave me some 
leaflets about Hepatitis C. I recall that I felt optimistic for the first time since I 
was diagnosed.

At my first meeting I was seen by one of [the consultant’s] team and was 
‘gobsmacked’, due to the shock of this diagnosis. I told him that my GP had 
told me that I had nothing to worry about. He explained to me about the virus 
lying dormant for twenty years and the adverse effect this can have on your 
liver. He warned me about the risks of liver disease, sexual transmission, and 
treatment options. We discussed Interferon treatment. 

4.159  One of these witnesses, however, felt that he found out more information on 
Hepatitis C from his own reading rather than what the doctors or nurses told him. He also 
told the Inquiry of appointments cancelled by the hospital such that he did not attend the 
hospital for three years. 

4.160  Two witnesses recalled that their GP told them that they did not know much about 
Hepatitis C59 (and referred them onto specialist clinics). One of these witnesses recalled an 
unpleasant experience at the hospital he was referred to. The witness had attended for 
the results of his liver biopsy (which were not available to the doctor) and when he asked 
the doctor if he could get them the witness recalled that the doctor remarked that as he 
had had Hepatitis C for 27 years another week or two would not make any difference.60

58 4 witnesses
59 Diagnosed in 1998 and 2007. 1 of the witnesses told the Inquiry that their GP did suggest that the patient’s family be tested   
60 Occurred in 2008 
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4.161  One witness recalled that her GP told her that she could pass the virus on and that 
it was treatable with tablets,61 while two witnesses recalled positive experiences with their 
GPs:62

Dr [        ] explained how the virus could be contracted – by blood transfusions, 
drug users sharing needles, unprotected sex to a certain extent and the 
exchange of bodily fluids…Dr [      ] discussed the risk of secondary infection. 
[GP] explained that there was a possibility, but only a very slight chance, that 
I had infected them [wife and children]. She told me to avoid unprotected 
sex, blood spillages and sharing toothbrushes and razors. We discussed how 
the virus was transmitted…Dr [      ] referred me to two different hospitals  
[                ], to see which one would give me an appointment sooner (diagnosed 
2002 or 03). 

Dr [       ] also told me about the precautions I should take. [GP] told me that 
my partner should visit his General Practitioner to be tested for the virus as 
there could be cross infection in a household through things like toothbrushes 
and razors. [GP] told me that it was very rare that it was sexually transmitted.

… Dr [      ] also told me that I would need to have vaccines against Hepatitis 
A and Hepatitis B”. (diagnosed 2005) 

4.162  Another recalled that their GP had, in 1998, facilitated contact with someone from 
the SNBTS to explain more about the virus. 

4.163  Forty percent of transfusion/secondary infection witnesses were first told of their 
infection with Hepatitis C in a hospital environment.63 The time span of being told of their 
diagnosis ranged from 1977–78 to 2005. 

Half of these patients expressed a sliding scale of misgivings.64 

4.164  One patient, diagnosed in pre-surgery checks in connection with his coronary care 
in 2005 recalled that the coronary doctor told him that he did not know much about 
Hepatitis C and directed him to his GP. The witness left for home shocked and upset. His 
GP similarly admitted that he did not know much about the virus, although the witness 
recalled that the GP offered to find him information on the internet and to chase up his 
appointment at the Liver Clinic. 

4.165  Another told the Inquiry that she was informed in an insensitive manner. The 
witness’s doctor had been investigating her arthritis and she obtained the results of her 
Hepatitis C test over the phone from the doctor’s secretary. She then experienced a short 
delay before the doctor was willing to discuss the virus as he wished a liver biopsy to be 
performed first (diagnosed 1990). 

61 Diagnosed 2007
62 Diagnosed 2002–03 and 2005 
63 10 witnesses 
64 5 witnesses out of 10 
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4.166  Another commented that her hospital doctor, who was investigating her symptoms 
of tiredness and general feelings of being unwell, did not explain much to her about 
Hepatitis C. She told the Inquiry that he told her that nothing could be done about it and 
she was never offered any treatment and stopped going to the hospital. The witness was 
in her mid-50s when she was diagnosed in 1990. She told the Inquiry that no-one ever 
mentioned secondary infection to her and that her husband was never offered testing. 

4.167  Another told the Inquiry of unpleasant inferences about how she had contracted 
the infection, when told at an out-patient’s clinic following a hospital admission to 
determine the reason for her continuing symptoms of being unwell:

I had never heard of Hepatitis C so I asked him, ‘How do you get Hepatitis C?’. 
He said, ’Drug use where needles are shared or numerous sexual partners’. I 
explained that my husband and I had never taken drugs and we married when 
we were young so we hadn’t had any other partners. He did not respond to 
this…Dr [      ] said there was a treatment called Interferon which had little 
effect. I asked him what I could do and he said nothing (diagnosed 1993 and 
at the time of giving a statement had not received any treatment). 

4.168  One patient, told in an in-patient setting in relation to a drug rehabilitation 
programme recalled:

Doctor [         ] came to me and put a brown envelope on my bed. She said, 
‘Sorry you’re Hepatitis C positive’ and walked out of the room (2001). 

4.169  The patient then self-discharged from hospital. 

4.170  One witness, who did not raise any issues about the initial advice coming from the 
hospital on diagnosis, told the Inquiry that following an unsuccessful course of Interferon 
and subsequent GP appointments:

By this time [1995] I had given up speaking to my GP about my symptoms. [GP] 
admitted that [GP] didn’t know anything about Hepatitis C as [GP] had never 
treated anyone with Hepatitis C before and [GP] was treating it like Hepatitis 
B (diagnosed 1993). 

4.171  Two witnesses recalled more positive experiences. One, diagnosed in pre-surgery 
admission checks in connection with his coronary care, felt that his surgeon had explained 
about the virus and its consequences and that his GP was and remains very supportive and 
helpful and arranged for his wife to be tested (diagnosed 2003). 

4.172  The other told how her doctor who had diagnosed her Hepatitis C had told her of 
the risks of secondary infection and had advised her husband to go to their GP for testing 
(diagnosed 2005). 
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4.173  The witness diagnosed with NANB Hepatitis in 1977 or 78 reflected that he had 
been infected at a time when knowledge was sparse:

I am fairly sure that nothing was said about the potential consequences of 
Non-A Non-B infection. Certainly nothing was said that worried me and, at 
the time, I did not have the incentive to look into current medical literature on 
emerging liver diseases. At that time the Non-A Non-B virus was presumed to 
be viral….65

4.174  Three witnesses told the Inquiry that they had been traced by the SNBTS after 
having donated blood. One, who was alerted in 1992, recalled that after a further blood 
test carried out by the SNBTS revealed that his liver function tests were normal, he heard 
no more and it was only on making an application for the Skipton Fund, in 2004, that he 
received a referral to a specialist clinic. His family had, however, been tested in 1992.

4.175  One alerted in 1998 had found the SNBTS doctor very supportive and nice, while 
another recalled being told at the appointment with the SNBTS about the severity of 
the infection and the risk of secondary infection. Her family was subsequently tested 
(diagnosed 1996). 

4.176  One witness, who had been traced by the Health Board described how a nurse had 
visited the house personally after confirmatory testing and had discussed passing on the 
infection (diagnosed 1997). 

Symptoms of Hepatitis C

4.177  The Inquiry asked witnesses about the symptoms of their infection. Nearly every 
witness described having adverse symptoms related to their Hepatitis C infection at 
some point.66 Experiences varied not only across the symptoms cited but also within 
the symptoms themselves – some experiencing the symptom constantly while others 
experienced it intermittently or had had bouts of the symptom. Also the magnitude of 
the same symptom varied for witnesses. Witnesses ranged in the extent to which they 
felt debilitated by their symptoms. Five witnesses had had a liver transplant. For some, 
treatment had had a positive impact. 

4.178  The great majority of witnesses described more than one symptom. 

4.179  Set out below is a description of some of the more commonly recalled symptoms 
across the witnesses, although this does not attempt to capture the variety noted above. 
These descriptions relate to what witnesses described as having been felt by them, as 
opposed to capturing any internal physical impacts that may have been detected only on 
medical investigation. 

65 2 other witness’s statements did not raise any particular issues in this regard 
66 38 out of 48 witnesses. 10 witnesses either did not describe any symptoms associated with their Hepatitis C infection or 

explicitly said that they had no symptoms or said that they could not be sure if they had any or attributed symptoms to the 
legacy of treatment for their Hepatitis C. The 38 includes 1 witness where it is not clear whether he attributes his symptoms to 
Hepatitis C or sees them as the legacy of the treatment for Hepatitis C. Also included within the 38 is 1 witness who explained 
that his adverse symptom was reactive stress to his diagnosis 
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4.180  A prominent theme across the witnesses was symptoms related to negative impacts 
on energy levels. Witnesses chose a variety of words when describing symptoms in this 
area. They talked of fatigue,67 tiredness,68 lack of energy,69 lethargy,70 lack of motivation,71 
exhaustion,72 being washed out73 and lifeless.74 

4.181  Just under a fifth of witnesses also described feeling depressed.75

4.182  Lack of concentration was also another symptom referred to by just under a fifth 
of witnesses.76

4.183  Joint pain was also another commonly cited symptom,77 as was poor appetite,78 
and skin complaints.79 Six witnesses mentioned being jaundiced at some point. 

4.184  Some witnesses described their symptoms as being flu-like.80 Nausea was also a 
problem for a number of witnesses.81 

4.185  A number of witnesses described having varices (a sign of liver cirrhosis),82 although 
only three mentioned vomiting blood (one indirectly as he referred to his bleeds being life 
threatening and requiring numerous hospital admissions). Two witnesses with varices also 
reported being routinely encephalopathic (a symptom of advanced cirrhosis). 

Symptoms of HIV

4.186  Two witnesses were co-infected with HIV. One witness told the Inquiry that he has 
had no symptoms associated with his HIV. 

4.187  A different experience was recalled by the other witness. He described having had 
a Non-Hodgkin Lymphoma and suffering from HIV related dementia, which affected his 
memory and cognitive processes. In relation to his cancer treatment, the witness told the 
Inquiry that he believed he was given dangerous advice at the time to come off his HIV 
drugs to undergo chemotherapy. 

67 11 witnesses 
68 25 witnesses. This includes 1 witness who described being left with chronic tiredness after having been told that treatment 

had meant that the virus was now dormant. The witness had presented to his GP with symptoms of lethargy, weight loss 
and jaundice which led to his diagnosis. It also includes 1 witness where it is not clear whether he attributes his symptoms to 
Hepatitis C or sees them as the legacy of the treatment for Hepatitis C

69 8 witnesses 
70 9 witnesses. This includes 1 witness where it is not clear whether he attributes his symptoms to Hepatitis C or sees them as the 

legacy of the treatment for Hepatitis C
71 2 witnesses 
72 3 witnesses 
73 2 witnesses 
74 1 witness 
75 9 witnesses 
76 8 witnesses 
77 8 witnesses
78 5 witnesses 
79 5 witnesses 
80 6 witnesses 
81 5 witnesses 
82 7 witnesses 
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Treatment for Hepatitis C

4.188  Just over 70% of witnesses who spoke to the Inquiry about their Hepatitis C 
infection had received treatment.83 The time span for their treatments commencing ranged 
from 1990–91 to 2009. A number had received more than one treatment.84 Treatment 
consisted either of Interferon on its own, or Interferon combined with Ribavirin, or in one 
case with Amantadin. In some cases the Interferon received was pegylated. Interferon was 
administered by injection, anything from one to three times per week, while Ribavirin was 
taken in tablet form. About a third of those receiving treatment told the Inquiry that it 
had been successful/that the virus was dormant or that current indications were that the 
treatment had been successful.85

4.189  Virtually all of the patients who received treatment told the Inquiry about the 
distressing nature of the side effects.86 Adjectives such as ‘horrendous’, ‘ghastly’, ‘dreadful’ 
and ‘debilitating’ were used by some to convey the depth of the distress suffered. 

The treatment with Interferon was horrendous. The side effects were like a 
truck had hit you. It is like flu multiplied by 100. I lost weight…My hair started 
falling out. My sense of taste changed and I had constant joint pain. My mood 
was affected and my cognitive ability was affected. It was like I had brain fog. 
I had peripheral neuropathy affecting my feet and hands (drug trial treatment 
began in 1991). 

The treatment with interferon and ribavirin was horrendous and I would never 
wish to go through it again…After the first injection I started suffering from 
side effects. Throughout the treatment I suffered from insomnia, nausea, 
headaches, sweating, joint pain, constipation, peripheral neuropathy, irritation 
of the skin and low mood. My haemoglobin levels fell very low. This made me 
very light headed and weak due to the drop in oxygen going round my body. 
I became very unsteady on my feet. My low haemoglobin level caused me to 
suffer hypertension…My platelets and white blood cells were affected. My 
bone marrow and thyroid glands were checked every two weeks. The level of 
my medication had to be altered during the treatment due to weight loss and 
I was given a number of other medications to counter the side effects. I had 
to inject myself with the interferon which I found very difficult to do, knowing 
how it was going to make me feel. I know that people have committed suicide 
while being treated with these medications (treatment began in 2008). 

Whilst I was on Interferon I suffered constant flu like symptoms. Six weeks 
into treatment I suffered oral abscesses. My stomach was sore. The treatment 
directly affects your immune system and it has been described as like having 
almost two units of blood less within your system to give you some idea of 
what it feels like. ..My skin dried up. My hair was becoming considerably 
thinner and dry. I lost two stones in weight despite forcing myself to eat. I lost 
my appetite and did not drink any alcohol. I am [sic] lethargic… 

83 35 witnesses.  This includes 1 witness who told the Inquiry that he was given a treatment of pills, although doctors deny he had 
any treatment 

84 11 witnesses
85 16 patients 
86 Only 2 witnesses reported minor, brief symptoms and 1 witness did not describe any symptoms from treatment, although he 

told the Inquiry that doctors deny he had any treatment
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My sleep was all to pot. My concentration was shot to bits mainly due to the 
intense fatigue. (treatment began in 2009). 

4.190  Witnesses described multiple symptoms. The most commonly reported side effect 
was suffering from flu-like symptoms (sometimes constantly).87 

4.191  Equally prominent was low mood/depression,88 with seven of these witnesses 
reporting having been prescribed anti-depressants and two being referred to a clinical 
psychologist/psychiatrist. 

4.192  Another prominent theme across witnesses was the negative impact on energy 
levels. Witnesses used a variety of words to describe symptoms in this area – they talked 
of fatigue,89 tiredness,90 being lethargic,91 lacking energy92 and being exhausted.93

4.193  Other commonly reported side effects included loss of weight and loss of appetite,94 
nausea,95 skin complaints,96 hair thinning or falling out,97 poor concentration,98 joint pain,99 
insomnia,100 and headaches.101 

4.194  The Inquiry heard from a small number of witnesses who felt that their treatment 
for Hepatitis C had left its own adverse impact on their health,102 describing continuing 
tiredness/fatigue,103 insomnia,104 persistent clinical depression105 persistent short-term 
memory problems106 and Irritable Bowel Syndrome.107 One witness described being left 
with hay fever, prickly heat, urticaria, asthma, chronic bronchitis and the need for glasses. 
While this witness had noticed an improvement on taking the vitamin B12 she described 
how she was angry that she could not get any recognition that the treatment was causing 
the symptoms. 

4.195  These witnesses were evenly split between those whose treatment had been 
successful and those for whom it had not. 

4.196  A further witness, despite being told that no virus could be detected on a PCR test 
(in 1993 and subsequently) told the Inquiry that he suffered on-going increasing ill-health, 
describing gastric problems, thinning of his teeth, being chronically underweight, a poor 
tolerance for the cold and Peripheral Neuropathy. He felt that the treatment had to that 
extent been ineffective. 

87 15 witnesses 
88 15 witnesses 
89 7 witnesses 
90 7 witnesses 
91 4 witnesses 
92 4 witnesses 
93 2 witnesses  
94 12 witnesses and 10 witnesses respectively 
95 9 witnesses 
96 11 witnesses 
97 9 witnesses 
98 9 witnesses 
99 5 witnesses 
100 8 witnesses 
101 5 witnesses 
102 6 witnesses 
103 3 witnesses
104 1 witness 
105 1 witness 
106 1 witness 
107 1 witness 
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4.197  Another witness, whose treatment was successful (having been told that the virus 
was now ‘dormant’), described having chronic tiredness (although he did not specifically 
relate this to the treatment). 

4.198  Two patients recalled having some NHS funding complications in accessing their 
treatment (one for a second course of treatment with Pegylated Interferon after Interferon 
and Ribavirin had been unsuccessful and the other for a first course of treatment with 
Interferon) although both eventually received their treatment. One of these patients told 
the Inquiry that she had to wait a year before starting her Interferon treatment:

I had to go on a waiting list. According to the Nurse this is because the 
treatment costs thousands of pounds and so resources were at play. At this 
time [2006] I think the treatment was at least £13,000 per patient. I had to 
wait one year before being offered treatment. I remember worrying about the 
effect this delay would have on my liver for this year. 

4.199  Just over a quarter of the witnesses told the Inquiry that they had not received 
any treatment for their Hepatitis C.108 Of those, just under half declined the offer of 
treatment109 and one explained that at the time of his diagnosis with NANB Hepatitis in 
1975–76 there was no treatment and he does not currently experience any symptoms of 
Hepatitis C. 

4.200  Of the remainder who had not received treatment, the Inquiry heard a number of 
explanations. 

4.201  One witness, diagnosed in 1993, told the Inquiry that she asked at the Liver Clinic 
about treatment in 1994 and was told that her type of Hepatitis C [Genotype 1] would 
not respond well to treatment:

They said it would be a year in bed receiving injections with little hope of 
success. They also said that the blood tests didn’t tell them everything but that 
the Hepatitis C was active and aggressive. They said they didn’t know enough 
about Hepatitis C and the treatment would make me very sick…This made me 
feel there was no help and I was left afraid and alone with a very poor quality 
of life (the witness told the Inquiry of her deteriorating health).

4.202  One witness told the Inquiry that, following his diagnosis in 2002–03, he has been 
told twice that the type of Hepatitis C virus which he has is untreatable. 

4.203  A patient, diagnosed in her mid-50s in about 1990, told the Inquiry of her 
experiences at the hospital she was referred to for her symptoms of tiredness and where 
her Hepatitis C diagnosis was made:

He [doctor] more or less told me that nothing could be done about it…I was 
given very little information and he didn’t offer me any treatment. After Dr [     ] 
 retired [          ], I wasn’t referred on to anyone else and I stopped going to 
the hospital. 

108 13 patients 
109 5 patients 
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4.204  Another witness, diagnosed in 2005, told the Inquiry that he did not attend the 
specialist hospital clinic between March 2006 and early 2009 due to the hospital cancelling 
appointments. A later appointment in 2009 was also cancelled. He told the Inquiry: ‘I am 
quite laid back about the virus but someone needs to get my treatment sorted out’. 

4.205  One witness currently in her 70s, who said that she did not have any symptoms related 
to Hepatitis C, said that she had no idea if or when she was going to receive treatment, 
following her diagnosis in 2007. A number of follow-up 6-monthly appointments had 
been cancelled since mid-2008 (one by the witness). 

4.206  A witness, diagnosed in 1998 but displaying no symptoms, told the Inquiry that 
she was not offered treatment as then it was only offered to people with more advanced 
symptoms. This witness told the Inquiry that she cleared the virus without treatment.

4.207  Another reported that he had been told that he could not have Interferon treatment 
because of the health of his heart (diagnosed 1998).

4.208  Only two witnesses recalled that their treatment, although with some initial 
problems, had been well tolerated and that they continued to feel well, work and carry 
on life as normal.110

Treatment for HIV 

4.209  Two witnesses were co-infected with HIV. One, diagnosed in 1985, told the Inquiry 
that at the time he was told no treatment was offered. However, he told the Inquiry that 
his ratios have been stable and he has no symptoms associated with his HIV. 

4.210  The other witness, diagnosed in 1988, recalled waiting a year to see a specialist 
following his diagnosis:

I was informed when I did see one, that it was just as well as I was at the 
stage of developing AIDS and was rapidly running out of time. This was Dr 
[    ] and he put me on the strongest anti retroviral drugs available at the 
time. I had to take the medication every four hours, which was very disruptive 
in general, with regards to sleeping, eating, education, physical and mental 
health etc. I even had to set my alarm for 4 am so I would wake up and take 
the medication, which I remember being quite upsetting at the time. There 
can be a lot of harsh side effects with HIV medication, and this was especially 
true of the first generation products, but I knew I had to take them if I was 
to live. I’ve had just about all of the side effects at one time or another but 
some of them included a burning feeling in my stomach, nausea, vomiting, 
malaise, generally feeling unwell, anxiety, depression, insomnia, peripheral 
neuropathy, joint and muscle pain, sexual dysfunction, diarrhoea, flatulence 
and headaches etc. I also suffered a lot of depression and feelings of angst, lost 
my ability to concentrate and my sleeping and eating was poor. The drugs have 
improved over the years and the side effects are now less and the drugs are 
more effective. However, even [in the early 2000s] I still had terrible insomnia 
and generally felt bad most of the time, at times more dead than alive. 

110 Treatments started in 1994 and 2004
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Social and economic impacts of infection

4.211  The Inquiry heard from witnesses how their infection had impacted upon many 
facets of their everyday lives, particularly work, finances, family life, hobbies and social 
life. 

4.212  Witnesses varied in the extent to which they felt debilitated by their infection. Also 
as one witness commented, when reflecting on the impacts of their infection: ‘I think 
that if the interferon treatment had not worked it would have been a whole different ball 
game’. 

4.213  Just over half the witnesses spoke of their difficulties and concerns in the inter-
related areas of work, employability and finances.111

4.214  Some witnesses described themselves as having had to retire early or being 
medically retired because of their illness.112 This had knock-on effects on their finances. 
Some spoke of lost earnings and final pensions being reduced,113 or living on a basic 
pension plus benefits:

We are now in debt and behind with the mortgage. I really do not know what 
we will do as I do not have a chance of bringing money in. My biggest fear 
is how we will pay off our debts…I have received two payments from the 
Skipton Fund but we just had to use this mainly to clear debt.114

4.215  Some spoke of being on benefits115 or of receiving limited benefits and being 
reliant on a spouse’s income.116 

4.216  Another referred to the loss of a good self-employed income and the reliance on 
pension credit following early-retirement.

4.217  One of these witnesses, however, reflected that despite all the adversity, the ending 
of his work career and the sharp decline in his health for a decade caused by Hepatitis C, 
post liver transplant he was eagerly rebuilding his life. 

4.218  For other witnesses, they told the Inquiry that they had to give up work or that 
they never really had the opportunity to develop a career as a result of their illness.117 They 
relied on benefits, or in one case their spouse’s income plus benefits. Those who felt their 
career never really developed118 described not only the frustration/feeling of failure that 
this engendered within themselves119 but also the financial impact that a lack of stable 
employment caused in their life:

I rely on Disability Living Allowance, Income Support and Housing Benefit 
to live. I am not proud of this and would ideally love to carry out full time 
employment but just can’t work. I have accumulated massive debts, which 
includes an overdraft and credit cards which I am currently unable to pay off. 
I get called by debt collectors almost every day. My financial situation impacts 

111 29 witnesses 
112 8 witnesses 
113 3 witnesses  
114 1 witness 
115 2 witnesses 
116 1 witness
117 6 witnesses 
118 3 witnesses
119 2 witnesses 
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massively on my state of mind; it causes me massive amounts of anxiety and 
can lead to me becoming depressed. 

[I] …found myself, at the age of 30 forced to admit that I was not fit for 
any work. The realisation dawned on us that [my wife] was going to have a 
disabled husband and that she was going to have to be the breadwinner. 

4.219  Other witnesses described having to sell or wind up their own businesses with 
resulting adverse impacts upon their finances.120

4.220  Another witness described how she ran a business with her husband but as she 
found working difficult her income was extremely reduced which had affected her pension. 

4.221  Other witnesses described interruptions in their working lives as a result of their 
illness and talked of the financial consequences that this had brought about.121 These 
included accumulating debts whilst unemployed122 (which they were still paying off), 
foregoing bonuses and job opportunities while off sick and temporary loss of a partner’s 
income who was almost constantly in hospital attendance,123 taking a reduced position on 
returning to work,124 losing out on overtime while coping with treatment125 and having to 
pay for others to cover their work duties whilst undergoing treatment.126

4.222  Other witnesses told of retraining to be self-employed but still being left in relative 
poverty as their health did not permit them to see a large number of clients per week,127 
and of facing redundancy in the near future with the worry over their re-employment with 
Hepatitis C.128

4.223  One witness, whose redundancy left her reliant on her husband’s income and State 
benefits, expressed concern and suspicion that her redundancy had been a reaction to her 
Hepatitis C and need for sick leave.

4.224  Another witness told the Inquiry that she could not work because of her long-
standing joint pain and fatigue.

4.225  One witness commented that she would have liked to have worked and paid off 
a mortgage but was not physically able to work after her blood transfusion. She reflected 
that her symptoms following her transfusion had been related to Hepatitis C. 

4.226  Three witnesses told the Inquiry of difficulties they encountered in accessing or 
being assessed for State benefits and the added distress this brought to them. One witness 
commented:

…I had to apply for disability benefits, which from the very beginning has 
been a horrendous experience of harassment, incompetence and humiliation 
despite each department having the full cooperation of my GP and myself. 
As my symptoms worsened my GP regarded me unfit for any work even on a 
part-time basis. Medical assessments at DWP offices and at home have often 

120 4 witnesses    
121 5 witnesses 
122 1 witness 
123 1 witness  
124 1 witness  
125 1 witness 
126 1 witness 
127 1 witness 
128 1 witness 
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been degrading and to illustrate this I will mention only one occasion as to 
go into any more detail is too upsetting. During the first medical the DWP 
doctor asked me to remove my clothes, produced a measuring tape to find the 
length of the scar from my abdominal surgery and then dismissed me without 
speaking and I left the offices knowing every last shred of dignity had been 
stripped away. 

4.227  Just under a half of witnesses spoke of the strain their infection had placed upon 
family relationships,129 with a number considering that their illness contributed to the 
break-up of their marriage/relationship.130 Others described their spouses becoming ill.131

4.228  The impact the infection and treatment had upon their children was also something 
else that witnesses had to deal with.132 Impacts ranged from feelings that the witness 
had missed out on their children growing up, or their relationship had been dormant 
or strained during periods of illness, or that the witness felt that they could not develop 
interests with their children as they had previously done, to fears that their children had 
been permanently traumatised by events:

It caused…my children to become traumatised. My youngest daughter 
managed to stay calm but my eldest daughter did not handle things so well. 
She has suffered panic attacks and required psychological treatment.

Telling [my young daughter] that I was going to die and watching her face is 
something I will never ever forget. My wife and I have no idea of what she was 
thinking during this time but I can only imagine. She never talks about it and 
we will never ask. 

[B]ut in their teenage years their lives were shaped by the anxiety of seeing 
their mother in extreme pain and suffering and they had to endure the worry 
of test results and hospital admissions. In their final years at school they both 
experienced emergency ambulances coming to the house on a number of 
occasions. 

Both my children suffered from depression in their teen years. 

4.229  Two witnesses also reflected that their health had affected their ability to travel and 
see their grown-up children. 

4.230  Witnesses also talked about difficulties with life, health and travel insurance.133

4.231  The main complaint was that travel insurance was more expensive.134 One witness 
said he just did not bother with travel insurance. 

4.232  Some witnesses said they had managed to obtain life insurance but at an increased 
premium135 or could not get life insurance.136 One witness said that he could not supplement 
his life insurance.137

129 21 witnesses
130 7 witnesses 
131 4 witnesses 
132 13 witnesses made references to the impact upon their children or their relationship with their children
133 23 witnesses mentioned some negative aspect in relation to insurance
134 15 witnesses
135 3 witnesses 
136 6 witnesses
137 1 witness  
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4.233  Witnesses also described having had their health insurance loaded138 or that they 
had not been able to obtain critical illness cover.139

4.234  One self-employed witness told the Inquiry that he had been unable to get adequate 
pension cover.140 

4.235  Another witness spoke of not being able to move homes or job because they 
would not be able to get new life cover for a new mortgage or a death-in-service benefit 
which they currently enjoyed.141 

4.236  One witness had not moved insurance companies because they feared increased 
premiums. 

4.237  One witness said that it was as well that she no longer owned a house as she did 
not think that she would get a mortgage or life insurance. 

4.238  Another witness told the Inquiry that he knew there were lots of things he was 
uninsurable for and so he did not even try to take out policies.

4.239  A further witness reflected that she could not get a proper insurance policy: ‘ 
[A]s nobody would touch me”. 

4.240  A witness explained to the Inquiry that the only way to get a mortgage was through 
the Macfarlane Trust acting as guarantor. 

4.241  Half the witnesses spoke, in varying degrees, of the impact their infection had had 
on their social/community life.142 At the more extreme end of the spectrum, a witness 
recalled the exclusion they had suffered:

I have not told anyone in the village where I presently live of my diagnosis. 
When we lived previously in another village I told some friends of my diagnosis. 
They had children the same age as mine but suddenly they stopped inviting my 
children to play and there was talk of my children maybe having the virus. We 
moved to where we live now for a fresh start. 

4.242  A number of these witnesses told of the difficulties the infection caused in trying 
to establish personal relationships.143

I think that the biggest impact the virus has had on me is the difficulty it causes 
in finding a partner…How do you find a woman who wants to be involved 
with you and have sexual relations when you have a diagnosis like this? 

How do you tell someone about these infections? Will they still want you? Do 
they want children? 

In my opinion this is why I remained single and did not progress or encourage 
potential marriage options. I was a young woman when this happened to me. 
I did not encourage any long term relationships. You have to draw the risk of 
transmission of this virus to someone’s attention right away. My confidence to 

138 1 witness 
139 1 witness 
140 1 witness 
141 1 witness 
142 25 witnesses  
143 7 witnesses 
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do so was non-existent. I have missed out with the opportunity of potentially 
raising a family of my own. 

4.243  Some witnesses referred to on-going stigmatisation by those in the health 
professions:

As recently as early November 2009 I had some routine ENT treatment…and 
the anaesthetist kept asking me about my history of heroin addiction. I am 
not a drug addict but as soon as Medical staff learn about your past history of 
Hepatitis C they immediately assume you are a drug addict….

My GP had to sign off the form [for the Skipton Fund]. Even at this point he did 
not seem to realise why I have this virus. He mentioned that [his other Hepatitis 
C patients were all drug users]. He did not differentiate my status in that I got 
this through no fault of my own. 

4.244  Another witness noted that expensive hospital equipment is disposed of after 
treatment, while two commented that they were last on surgery lists because of their 
infection.

4.245  There were a small number of witnesses who explicitly reported no pressing or 
significantly adverse impacts of their infection upon their lives.144

The Hepatitis C virus has not affected my life a great deal…

…The Hepatitis C virus has not affected my financial situation any more than 
my haemophilia already had done. I have never been able to get a mortgage 
or take out a loan. 

Having the Hepatitis C virus has not caused a great impact on my life…The 
virus has not affected my financial situation. 

At the present time in my life I don’t feel any different and there have been no 
adverse effects on my every day life. I am still able to do jobs around the house 
and garden…

…There has been no adverse financial impact on my life. 

Patients’ own medical records 

4.246  A number of witnesses raised with the Inquiry difficulties in accessing their medical 
records or finding that their records were destroyed or incomplete.145

In 1993 I tried to recover my medical records as I wanted to know when I was 
treated and what I was treated with. It took me over a year to get them. I was 
told that some of my records were lost and I know that other people, in a 
similar position to me, have been told the same thing. 

144 3 witnesses 
145 9 witnesses. A widow, who told the Inquiry that her husband had died from AIDS in 1992, also raised concerns over her 

husband’s medical records, describing them as not being complete as a number of years in the mid to late 1980s were missing 
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4.247  One witness told the Inquiry that his wife had worked her way through his medical 
records:

From the very beginning the doctors or nurses have noted the batch numbers of 
my treatment but there are about three or four year’s worth of batch numbers 
missing from the 1980s. Also, in some of my notes bits were blanked out with 
black marker pen. Where has this information gone? I know that the same 
thing has happened to other people too. We have all asked about where the 
missing bits are but the hospital says it does not know. 

4.248  One witness told the Inquiry that although he had moved around a lot, his 
notes seemed to shrink and he doubted that they constituted an accurate record of his 
treatments and medical experience. He also was concerned that notes from his childhood 
on the products he received appeared to be missing from the copies he had seen.

4.249  One witness told the Inquiry that he had asked his haemophilia doctor for copies 
(in 2003) but did not receive any copies from him. 

4.250  Another commented that it had taken time to receive her medical records and that 
she had to seek help to obtain them. 

4.251  A witness told the Inquiry that his hospital records from his transfusion in 1984 had 
been destroyed, which was also the case for a witness whose transfusion was in 1975.

4.252  Another transfusion witness told the Inquiry:

Apparently there are some records from before the time I had my blood 
transfusion [1990] and some medical records for the period after but chunks 
of my medical records around the time of the transfusion are missing. I find 
this suspicious and cannot understand how it could have happened. 

4.253  A further transfusion witness told the Inquiry that her medical records from her 
attendance at the hospital dealing with her Hepatitis C from 1993 to 2000 had been 
destroyed. 

4.254  One witness, who thought that his records were complete, recalled that his parents 
had filled out log books for two of the hospitals where he had received his haemophilia 
treatment. He told the Inquiry that one of the haemophilia doctors had asked for all 
parents to hand in their log books (although his parents did not) and that many of the 
books had been destroyed. 

The relatives’ experiences 

4.255  Where patients made a statement, issues surrounding consent to testing for 
Hepatitis C and/or HIV, delays in being informed of the decision and what patients were 
told about the infection in the very early days of diagnosis have been dealt with in the 
patients’ experiences. 

4.256  However, the Inquiry also heard from a number of relatives where the patient had 
died and who, in their statements to the Inquiry, raised these concerns also. 
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Consent to testing

4.257  In the case of 3 patients, now deceased, the Inquiry heard relatives describe the 
lack of knowledge on the part of their deceased relative that they were being tested for 
Hepatitis C and/or HIV.146 One patient was described by the patient’s children as having 
died from Hepatocelluar Carcinoma and Hepatitis C in 2009 following the receipt of 
infected blood through a blood transfusion in 1974. In the two other cases relatives 
described their husbands as dying from HIV/AIDS, in 1987 and 1992. In both cases their 
husbands had haemophilia.  

4.258  One widow told the Inquiry her husband had no idea that he had been tested for 
HIV when told of his diagnosis in 1984. They had assumed that his blood tests had been 
in connection with monitoring his kidney functions. 

4.259  Another widow told the Inquiry that her husband had initiated testing in 1986 for 
HIV. However, she told the Inquiry that correspondence and meetings after her husband’s 
death, as well as information from medical records, showed that he had been tested for 
HIV without his knowledge prior to 1986 and that he had also been tested for Hepatitis 
C without his knowledge shortly before his death. 

4.260  Siblings recalled how their mother was told she had cirrhosis of the liver in 1994 
following pre-operative blood checks but that there was no connection made with 
Hepatitis C at the time. When their mother was referred for further liver tests in 1996 she 
was told that she had Hepatitis C: 

This was the first time she was informed of this diagnosis. My Mum had no 
concept of what this meant nor did she know that they were carrying out tests 
for this.

Delay in telling the patient about their infection

4.261  Both widows also raised concerns over the delay in telling their husbands of their 
infections.

4.262  In one case the delay was for six months and the widow recalled that the explanation 
put forward by the doctors treating her husband’s haemophilia was that there was some 
confusion between them as to who was to tell the patient.

4.263  In the other case, the widow recalled that her husband had asked (following his 
being told in 1986 that he had HIV) why he had not been told of his HIV status sooner. 
The doctor told him:

[T]hat Dr [Haemophilia doctor] did not like telling anyone that they were HIV 
positive. [The doctor] told [my husband] that you would not be told about your 
diagnosis with this virus unless you went and asked about it. 

4.264  The witness told the Inquiry that her husband was found to be HIV positive in 
1984. 

146 5 witnesses. In one case, 2 siblings adopted the terms of their other sibling’s statement 
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4.265  Her husband was never told that he had Hepatitis C prior to his death.

What patients were told about Hepatitis C/HIV

4.266  The relatives of these three patients also raised concern over what their relatives 
were told in the early days of their diagnosis.

I don’t think anything was discussed with my husband about the risk of 
secondary infection. I actually requested a meeting with Doctor [Haemophilia 
doctor] to initiate me being tested. There was no advice or support offered to 
either of us. I really don’t think the medical people at this time were actually 
aware of much themselves (diagnosed with HIV 1984). 

4.267  Another widow recalled that she did not think the hospital told her husband much 
about the HIV virus other than it might not develop into full blown AIDS.147 

4.268  Three siblings described how they subsequently felt about the advice given to their 
mother (diagnosed 1996), who died from Hepatitis C:

No-one told her that there was a very real possibility that she would get cancer 
and that her liver could stop functioning properly...In my opinion the diagnosis 
of Hepatitis C was not treated as seriously as it should have been. 

4.269  They told the Inquiry of their distress over an apparent lack of any pro-active 
treatment for their mother’s Hepatitis C. 

4.270  This family also reflected that they were never warned about the risk of transmission 
of Hepatitis C to themselves, despite nursing their mother in the later stages of her decline. 

Family relationships 

4.271  Relatives told of how the infection and treatment impacted upon family life and 
relationships. 

4.272  The Inquiry heard how relationships with children were affected.148 Descriptions 
included the effects of a partner/parent having no energy to deal with family life,149 or 
being unusually irritable with children,150 or of children detaching themselves as they 
struggled to cope with a parent’s uncertain future.151 

4.273  One daughter commented:

I have seen my Dad’s health deteriorate over the years…He cannot participate 
in a lot of family functions and activities and has been unable to go on holiday 
for a number of years. These are the things I miss most being a family and 
being able to do things as a family. 

147 Her husband was told of his infection with HIV in 1986 
148 7 witnesses 
149 4 witnesses  
150 1 witness 
151 1 witness 
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4.274  One wife commented:

Because of his chronic fatigue he can no longer take part in the outdoor 
activities which we previously shared. Because we did these together this has 
also affected our relationship, my leisure pursuits and what we do as a family…
[The children] have to make allowances for his tiredness; be patient when he 
cannot do things, forgets things or is short tempered. 

4.275  Another:

We missed a lot of our daughter’s life, school concerts, etc. She couldn’t have 
friends to stay. We couldn’t go to parents’ night and the grandparents became 
her parents. I feel our daughter has had to grow up so quickly. It was awful 
having to tell her that we didn’t know how long daddy was going to be here. 

4.276  Others commented on how their relative had withdrawn or alienated themselves 
from wider family.152

4.277  Witnesses told of the changes in family dynamics that the infection had brought. 
Some described how their relationships with a partner had changed as they had to become 
a carer.153 Intimacy also suffered.154

Stress felt by family members

4.278  Witnesses spoke of how their relative’s illness impacted upon the health of other 
family members.

4.279  The Inquiry heard of the stress of trying to shield children from the extent of their 
parent’s illness and treatment.155 Some relatives described psychological impacts upon the 
patient’s children.156

4.280  Some spoke of the strain of having to try and balance the needs of caring for a sick 
partner with maintaining as normal a family life as possible.157

4.281  Others spoke of their own decline into depression.158 One witness commented that 
he knows that his wife feels that she let their son, who is infected with Hepatitis C and 
HIV, down. 

4.282  The Inquiry heard of the worry at seeing how ill partners/relatives became during 
treatment (including psychologically).159 One witness described seeing the side effects as 
worse than having watched other relatives die of cancer; ‘Unless you see someone go 
through this treatment you cannot understand how horrendous it is’. 

152 2 witnesses  
153 2 witnesses 
154 4 witnesses 
155 3 witnesses 
156 3 witnesses 
157 4 witnesses 
158 4 witnesses 
159 10 witnesses  
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4.283  Worry over an unknown future was also spoken about:160 

My husband’s virus is a constant worry. I feel there is uncertainty about the 
future. 

 It is a constant worry. When he is ill, I think ‘is this it?’ 

Each time he has any investigation, I have become anxious about the procedure 
and the result. 

4.284  Witnesses also talked of having to give up jobs or careers161 or having suffered 
adversely in their own career as they tried to deal with the impact of serious illness on the 
family.162

4.285  Some told of the strain of not telling people about the infection, fearing the stigma 
attached to it:163

I feel that there is still a great deal of stigma associated with people who have 
been infected and so we decided to tell our immediate family only. We did not 
want anybody outwith the family knowing. It makes you feel very isolated. 
There is a constant pressure to keep up appearances. 

When [our son] was at primary school a teacher said to my wife that she didn’t 
know why she should have [our son] in her class as he wasn’t normal. At that 
time [our son] only had haemophilia. When we found out that [our son] had 
HIV we didn’t tell anyone because of the stigma attached to HIV. 

4.286  Some witnesses told the Inquiry of their distress in administering Interferon 
injections or watching them being administered knowing the side-effects that would 
come about from the treatment.164

4.287  One witness told the Inquiry of the distress of watching a previously loving 
relationship between parents become strained.165

Stigma of infection

4.288  Some relatives reflected on the on-going stigma for the patient166 or even 
themselves:167

She has always had to explain to treating NHS professions that this is not her 
fault. She always has to say that she has not taken IV drugs. 

The year after my husband died I went into hospital for [an operation].              
I mentioned to the doctor…that my husband had been infected with HIV. He 
was about to take a blood sample and ran out of the room. He returned to the 
room ‘gloved up’ and didn’t even apologise. (husband died 1987)

160 8 witnesses 
161 4 witnesses 
162 1 witness  
163 4 witnesses 
164 2 witnesses  
165 1 witness  
166 1 witness 
167 1 witness 
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4.289  One widow told the Inquiry of her continuing distress over how her husband’s 
death had been handled:

Another thing that nobody has ever sat down and explained to me was the 
way [he] was treated when he died. [He] was the kind that had everything 
sorted out. He had even taken our son aside and told him all the things to do 
when he died. My son stepped in that day and did everything. [My husband] 
always asked me to promise that he would not die in hospital. That promise I 
kept. I nursed him until the end and he died at home. He also asked me to keep 
him at home after he died until his cremation. When the undertaker came to 
prepare him I told the undertaker of [his] wish. He said that he would make 
[him] nice for me and was fine with him staying in the house. I felt that I should 
tell the undertaker what he had died of. As soon as I told the undertaker, he 
told me that [my husband] had to be taken away. My son was the one who 
helped the undertaker put his Dad in a body bag. [He] was taken away and I 
still, to this day, do not know where he went. My cousin telephoned and asked 
if I could go and see him. We were told that I would not be allowed to see 
him…I always have felt, and always will feel, that I broke my promise to [my 
husband] [He] never asked for much – just to be with his family – and they 
even took that away and put him in a strange place completely on his own. 
It was bad enough for him to die like that but to be treated like a leper and 
without any dignity, he certainly didn’t deserve that (husband died of AIDS in 
1992). 
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Synopsis

Origins of blood transfusion service – Protein Fractionation Centre, Edinburgh – scope of 
PFC’s operations – projected levels of demand for blood products – commitment to self 
sufficiency – Scottish administrative structures – early stages in blood product production 
– growing demand for blood products, domestically and internationally – the voluntary 
principle and self sufficiency – blood collection in Scotland – use of blood donations – 
collection from prisoners – changes in the processing and use of donations – developments 
in fractionation practice – production volume targets in the 1970s – production capacity 
and production at PFC compared - continuing discussion of demand at UK and Scottish 
levels – assessment of the overall position in the 1970s. 

Early history of blood organisation

5.1  The origins of a blood transfusion service in Scotland can be traced back to 1930 when 
a service was established at the Edinburgh Royal Infirmary. At first the service operated on 
a small scale and was organised by a volunteer, but as demand for the service increased 
so did the need for a larger organisation. In 1936 the Lord Provost of Edinburgh formed a 
committee to take over responsibility for the service.1 In 1939 the Department of Health 
for Scotland set up a Blood Transfusion Sub-Committee which recommended that stores 
of blood should be made available in centres across the country.2

5.2  Increasing knowledge of blood transfusion techniques highlighted the need for a 
national organisation. On 5 March 1940 the Department of Health for Scotland established 
the Scottish National Blood Transfusion Association (SNBTA). The SNBTA was originally 
constituted as a charitable body and was responsible for five Regional Transfusion Centres 
(RTCs). The five RTCs were in Aberdeen, Dundee, Edinburgh, Glasgow and Inverness. 
The Association was not fully funded: it was expected to operate on the basis of small 
government grants and significant voluntary contributions.3

5.3  One of the first acts of the new body was to bring consistency to the practice of 
recruiting donors. Previously some areas had made a small payment but the Association 
favoured the use of voluntary donations and decided to bring an end to the practice 
of making payments to donors. Although the Association favoured voluntary donations 
from members of the general public it was common practice for blood to be collected 
from prisons and borstals.4

5.4  In the early 1940s the value of plasma became apparent and demand for it increased. 
Large scale production of blood products in the United Kingdom, and in Scotland in 
particular, had its origin in a decision in 1941 by the United Kingdom Government to 
finance two facilities for the preparation of freeze-dried human plasma.5 In Scotland, 

1 Girdwood “Fifty years of an organised blood transfusion service in Scotland”, Scottish Medical Journal 1990 35: 24-28 
[SNB.010.1836]

2 Ibid.
3 Ibid.
4 See below. This method of collection was to become the subject of criticism by the Medicines Inspectorate in 1983. It is 

understood that the last collection of blood from prisons or borstals was in March 1984 and that since then all blood donations 
in Scotland have been provided by volunteers. 

5 Dr Peter Foster: Plasma Fractionation in Scotland: Blood Letter Spring 2008. 
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a sub-committee of the SNBTA recommended that plasma filtration units should be 
established in Edinburgh and Glasgow. In accordance with government policy, the 
Edinburgh unit was to be responsible for the production of dried plasma which could be 
transported abroad and reconstituted. 

5.5  When the National Health Service was established in 19476 the Secretary of State for 
Scotland took over control of the RTCs, equipment, vehicles and paid staff of the SNBTA. 
However, the SNBTA remained as a charitable body responsible for administering the 
service under similar financial arrangements as before. 

Creation and structure of PFC

5.6  The Edinburgh centre was created in 1950 and situated within the Royal Infirmary. 
It was named the Blood Products Unit (BPU). The facilities were not sufficient for the 
expanding operation and by February 1965 planning for a new centre was being discussed 
at meetings between the DHSS, the Scottish Home and Health Department (SHHD) and 
the Blood Transfusion Services of England and Wales and of Scotland.7 Mr John Watt was 
appointed first director of the proposed facility in 1966. In May 1968 a meeting was held 
between the Scottish Home and Health Department and the Blood Transfusion Services to 
continue discussion of the proposed new centre8 which was eventually given approval in 
November 1969.9 In April 1970 the BPU was renamed the Scottish Protein Fractionation 
Centre (PFC) and in 1974 it relocated to the purpose built facility at Liberton. By that date, 
Edinburgh was manufacturing a wide range of products: fibrinogen, human albumin, 
anti-vaccinia immunoglobulin, anti-D immunoglobulin, prothrombin complex (Factors II, 
VII, IX and X) concentrate, anti-tetanus and anti-rubella immunoglobulin, and, in 1974, 
a new-generation intermediate-purity Factor VIII concentrate (‘NY’ Factor VIII). Dr Peter 
Foster, who specialised in biochemical engineering, joined the service in 1973. The plant 
was in routine operation from 1976. Although the centre was originally planned with a 
view to manufacturing products for both Scotland and England this was never achieved. 

5.7  From April 1974 onwards the PFC was divided into specific functional departments 
which were: 

• Production

• Quality

• Engineering Maintenance 

• Project Engineering

• Research and Development

• Administration/Business Services

6 National Health Service (Scotland) Act 1947
7 Report [SNF.001.2412]
8 [SNF.001.2412]
9 Ibid.
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5.8  Each head of department reported to the Scientific Director of the PFC who was 
responsible for the management of all the activities of PFC and was accountable to 
the Management Committee of the Common Services Agency (the ‘CSA’) until 1991. 
Thereafter the post was accountable to the Scottish National Blood Transfusion Service 
(SNBTS) General Manager/National Director. 

5.9  The main functions of the PFC were: 

• The manufacture of medicinal products from human plasma supplied by 
the SNBTS (and in the course of time Northern Ireland Blood Transfusion 
Service).

• The supply of resultant plasma products to RTCs for distribution to Health 
Boards in Scotland (and later Northern Ireland).

• The undertaking of research and development in relation to plasma products.

• The provision of information and advice on matters of plasma fractionation 
by the Director of the PFC and other senior personnel to SHHD, DOH and to 
other national and international bodies as required. 

PFC’s operations

5.10  From the beginning there appears to have been uncertainty about the scope of 
the Scottish facility’s operations and the production volume targets for which it was 
to be designed. It was initially estimated that the new facilities required in Scotland 
to manufacture plasma products should be capable of processing up to 1000 litres of 
plasma per week, including plasma from England.10 This reflected a decision that would 
have required continuing cooperation between the service in England and Wales on the 
one hand and Scotland on the other while under separate administrative agencies. On a 
practical level, it implied that a manufacturing capacity of 1000 litres of plasma per week 
would suffice to service demand in Scotland and in a northern part of England that would 
require definition. 

5.11  The projected capacity of the Scottish facility was amended in discussion. In May 
1968, at a meeting at the Royal Infirmary, Edinburgh between the SHHD and the Blood 
Transfusion Services of England and Wales and of Scotland11 it was anticipated that the 
PFC, Liberton, would be commissioned in June 1972 with an initial capacity of 1500 
litres of plasma per week but capable of being increased to 3000 litres per week. It was 
agreed that the Edinburgh centre should be prepared to cope with the requirements of a 
larger part of England than originally intended. It was agreed that requirements for labile 
coagulation products needed to be revised. 

5.12  At a meeting in November 1968, at BPL Elstree,12 between the SHHD and the 
Blood Transfusion Services,13 it was noted that approval in principle had been given for 
expenditure of £1million on the new Liberton fractionation centre. A building designed 
to operate at 1500 litres plasma per week but equipped initially to operate at 1000 litres 

10 [SNF.001.2412]
11 Present: IS Macdonald (SHHD), Dr Thomson (DHSS), W d’A Maycock, L Vallett (Elstree), RA Cumming, JG Watt (Edinburgh). 

[SNF.001.2412]
12 The Blood Products Laboratory, the equivalent facility for England and Wales of PFC
13 Same parties as 15 excluding Dr Thomson. [SNF.001.2412] 

reference_pdf/SNF0012412.PDF
reference_pdf/SNF0012412.PDF
reference_pdf/SNF0012412.PDF


Chapter 5: The Organisation of Blood Transfusion in Scotland

106

per week was envisaged at an estimated cost of £1.2 million. It was also noted that 
commissioning of the new Elstree extension was expected to be completed by mid-1971 
at a cost of £600,000. The Edinburgh project was approved for procurement in November 
1969.14 A firm starting date for building the new Edinburgh fractionation centre had not 
been decided but it was thought that completion of commissioning was likely to be early 
in 1973. It was hoped to start building the extension at Elstree in September 1969 with 
commissioning expected early in 1972. 

5.13  At this stage, it was noted that UK policy matters needed to be coordinated and it was 
proposed that the SHHD should contact the DHSS with proposals to form a coordinating 
committee. It was agreed that Elstree should process two thirds of the plasma collected 
from England and Wales with the remainder being processed in Scotland. In June 1969, a 
meeting took place at BPL Elstree between the SHHD and the Blood Transfusion Services 
of England and Wales and of Scotland.15 Total production targets were not resolved. 
It was decided that the quantity of plasma required for the production of Factor VIII 
and Factor IX concentrates would be discussed with Dr Rosemary Biggs of the Oxford 
Haemophilia Centre. By this stage, Dr Biggs was a leading authority on levels of demand 
for therapeutic products for haemophilia patients, actual and projected. But, on the basis 
of the information available, it would be difficult to form the view that the planning of 
production was firmly established, on a United Kingdom or on a Scottish basis. 

5.14  There was considerable uncertainty about levels of demand in the United Kingdom 
as a whole. At 5 April 1971, it was recognised that the total ideal requirement of material 
for treating patients with coagulation defects was not known.16 The treatment of 1032 
haemophilia and Christmas disease patients at the 30 centres from whom records were 
received was derived from 84,906 donors. But there was a waiting list of patients requiring 
non-urgent surgery. And the introduction of home treatment would probably increase the 
amount of material used. In the event, data returned for 1970 and 1971 saw the volumes 
used increase, in terms of donations to 105,531, and then to 132,743 units.17 The 1969 
data would not have provided a reliable basis for forecasting growth at such rates locally, 
and could not have provided a rational basis for projecting UK demand based on donor 
units. Later analysis of data further undermined the reliability of the 1969 figures as a 
basis for projecting demand. Further research was required.

5.15  In the undated report prepared for the Medical Research Council’s Transfusion 
Research Committee, and made available for a meeting of haemophilia centre directors 
on 31 January 1974, Dr Biggs and her colleagues set out a comprehensive review of the 
position based on studies of the period 1969 to 1972. The report included an attempt to 
estimate the total amount of therapeutic materials containing Factor VIII activity that was 
likely to be needed in the United Kingdom18 together with the amount of fresh whole 
blood required for processing to meet that target. 

14 Synopsis of data prepared by P Foster, PFC, 16 July 2001 – minute not available. [SNF.001.2412]
15 Synopsis prepared from original minutes by P Foster, PFC, on 16 July 2001. Present were DM Pendreigh (SHHD), W d’A Maycock, 

L Vallett, D Ellis (Elstree), RA Cumming, JG Watt (Edinburgh). [SNF.001.2412]
16 Report of a meeting of the Haemophilia Centre Directors held on 5 April 1971 at the Oxford Haemophilia Centre. 

[DHF.001.1811] at 1820
17 Biggs, Jaundice and Antibodies Directed against Factors VIII and IX in Patients Treated for Haemophilia or Christmas Disease in 

the United Kingdom, British Journal of Haematology, 1974, 26, 313. [LIT.001.0099]
18 From its terms, it appears that in this report ‘United Kingdom’ was used accurately to include Scotland.
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5.16  Making allowance for haemophilia patients attending general hospitals, and 
extrapolating from accurate data for the Oxford Haemophilia Centre, the report estimated 
that the number of haemophilia patients treated in 1971 in the United Kingdom as a 
whole was between 2434 and 3000. Using data for donations used for cryoprecipitate 
and freeze-dried concentrate production and taking account of yield, the report 
concluded that for all types of bleeding, spontaneous, during surgery and for dentistry, 
the total demand required from 547,540 to 750,000 blood donations per annum. Home 
treatment would require 250,000 donations, as an alternative, but not cumulative, form 
of therapy. Prophylaxis would add further demand, but that approach to therapy was 
not recommended. At the time, 1.7million blood donations were collected annually by 
the Blood Transfusion Services for all uses, including transfusion in surgery and medical 
procedures. 

5.17  Subsequently, Dr Biggs published information relating to the period 1969–74,19 and 
the haemophilia centre directors supplemented that for 1975.20 In her report of 1974, Dr 
Biggs stated:

An assessment of the total amount likely to be required for all types of 
treatment puts the total in excess of 500,000 blood donations annually or 
about 40 million factor VIII units.21 Of this material at least half (and preferably 
all) should be supplied in the form of freeze-dried preparation in order that 
home therapy can be instituted on a reasonable scale.

5.18  The estimate was compatible with the lower level in the Medical Research Council 
report. The comparison with the 1969 assessment is stark. Later papers showed dramatic 
growth in demand, reported generally in terms of international units, though falling short 
of the estimate of 40 million units within the period in question. By 1974, total demand 
had increased to 20,548,060 units of Factor VIII and 4,866,380 units of Factor IX, amounts 
still far in excess of the 1969 estimate. For 1975, the amounts increased to 24,886,218 
units of Factor VIII, and 4,914,643 units of Factor IX.

5.19  At the beginning of the reference period, therefore, there was considerable doubt 
about the levels of demand that ought properly to be anticipated, and this necessarily 
affected the efficiency of planning of the production facilities required. Since the Liberton 
facility had been conceived as one element in the total UK production capacity, its planning 
was directly affected.

5.20  However, there was a political commitment to self-sufficiency. In December 1974 
David Owen, the UK Minister of Health, announced government funding of £500,000 to 
help with the move towards the UK becoming self-sufficient in blood products following 
WHO recommendations.22 The funding was to be used to provide BPL in London with 
additional equipment to process the increased quantities of plasma necessary to meet the 
rapidly increasing demands for clotting factors for treating haemophiliacs. In parallel, in 
Scotland, by the end of 1974 construction work on PFC Liberton had been completed. 

19 Haemophilia Treatment in the United kingdom from 1969 to 1974: British Journal of Haematology, 1977, 35, 487. 
[LIT.001.0159]

20 Haemophilia Centre Directors’ Annual Statistics for 1975: British Journal of Haematology, 1977, 36, 447. [SNB.001.7011]
21 A ‘unit’ is defined relative to the material involved. A ‘unit’ of factor VIII is arbitrarily defined as the amount of AHF activity 

present in 1 ml of normal male plasma: Buchholz: Blood Transfusion: Merits of Component Therapy: The Journal of Pediatrics 
February 1974 Vol 84 Number 2 page 165. [LIT.001.0141]

22 [DHF.002.7849]
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The Common Services Agency and the Scottish Home and Health Department 

5.21  As at 1974, the SNBTA comprised the five RTCs and the PFC. The five RTCs were:

• East of Scotland Blood Transfusion Service located at Ninewells Hospital 
Dundee at the beginning of the reference period;23

• Edinburgh & South East Blood Transfusion Service located at the Edinburgh 
Royal Infirmary; 

• Glasgow & West of Scotland Blood Transfusion Service located at Law 
Hospital, Carluke;

• North East of Scotland Blood Transfusion Service located at Forresterhill 
Hospital, Aberdeen; and

• North of Scotland Blood Transfusion Service located at Raigmore Hospital, 
Inverness. 

5.22  Each of the RTCs was headed by a medically qualified Regional Transfusion Director 
who was responsible for the management of the activities of their centre, namely: 

• Recruitment and selection of blood donors.

• Collection of whole blood, plasma and platelet donations.

• Testing of donations.

• Processing of blood donations to prepare blood components for transfusion 
and plasma for fractionation.

• Distribution of SNBTS blood components to hospital blood banks in Scotland.

• Distribution of SNBTS plasma products.

• The operation of hospital blood banks at Edinburgh Royal Infirmary, 
Gartnavel Hospital (Glasgow), Aberdeen Royal Infirmary, Ninewells Hospital 
(Dundee) and Raigmore Hospital (Inverness). 

• Undertaking research and development.

5.23  Shortly before the reference period, there were major structural changes in 
management. The National Health Service (Scotland) Act 1972 established the Common 
Services Agency for the Scottish Health Service (CSA) to manage the service. The new 
division of the CSA was named the Scottish National Blood Transfusion Service (SNBTS) 
and the responsibility for the provision of human blood for transfusion and the production 
of blood products was transferred to this new division.24 The main aim of the SNBTS was 
‘the provision of safe blood and blood products to meet patient needs in the prevention, 
diagnosis and treatment of disease and injury’.25 The SNBTA remained as a charitable 

23 Ninewells Hospital was officially opened on 23 October 1974.
24 National Health Service (Scotland) Act 1972 s19(3) and National Health Service (Functions of Common Services Agency) 

(Scotland) Order 1974 article 3(a)
25 Annual Report: In terms of paragraph 3(e) of SI 1974/467 (The National Health Service (Functions of the Common Services 

Agency) Scotland Order 1974 the Common Services Agency was given the following function: “the provision of supplies 
of human blood for the purposes of carrying out blood transfusion and related services, including the production of blood 
fractions”. [SNB.010.3921] at 3922.
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body and continues to this day to represent the interests of blood donors in Scotland. 
It supports the activities of the SNBTS but is independent of it and operates on a much 
smaller budget. 

5.24  The SNBTS and the CSA were overseen, and funded by the SHHD. All blood and 
blood products prepared by the SNBTS were funded through this route and supplied 
free of any direct charge to the health boards and hospitals. The SHHD were involved in 
decisions about resourcing of the SNBTS and were represented by senior officers, including 
the Deputy Chief Medical Officer, at meetings of the CSA Management Committee and 
at meetings of the Blood Transfusion Sub-Committee which met quarterly to administer 
the SNBTS. 

5.25  In addition to overseeing the CSA the SHHD organised and chaired annual meetings 
with Scottish haemophilia centre directors and SNBTS directors, from 1973, to consider 
the provision of blood products for the treatment of people with haemophilia. The SHHD 
also maintained close links with the Department of Health and Social Security and its 
predecessors in London. 

5.26  The role of the CSA in administering blood transfusion was the subject of much 
debate and criticism by the Scottish transfusion directors26 and in 1976 it was stated:

 It has become apparent that if the purpose of the reorganisation was to improve 
efficiency, it has been an abysmal failure; on the other hand if the purpose 
was to decrease unemployment by creating large numbers of new, mainly 
unproductive, administrative posts, it can be looked upon as an outstanding 
success.27 

5.27  However, despite these criticisms, the CSA remained in place as administrator of the 
SNBTS and continues to do so today as NHS, National Services Scotland. 

5.28  Until 1990 the regional transfusion directors were considered accountable to the 
CSA Blood Transfusion Sub-Committee of the CSA Management Committee, as was the 
SNBTS National Medical Director/National Medical & Scientific Director. In 1990 the post 
of SNBTS General Manager was created and the directors were made accountable to 
the General Manager on managerial aspects and were professionally accountable to the 
National Medical and Scientific Director. There was one central body, the Management 
Board, through which all policy and strategic decisions passed.28 The Management Board 
comprised the General Manager, the National Medical & Scientific Director, the Regional 
Directors, the Director of the PFC, the Director of the National Science Laboratory, the 
National Finance Manager, the National Donor Services Manager and the National 
Administrator.29 The CSA Management Committee met for the first time on 19 June 1990 
to finalise its remit in the new structure.30

5.29  The PFC was headed by a Scientific Director who was responsible for the management 
of all of the activities of PFC and was accountable to the Management Committee of the 
CSA until 1991. Thereafter the post was accountable to the SNBTS General Manager/
National Director. 

26 For example see Future Management of the Blood Transfusion Service in Scotland. [SNB.002.1645]
27 Annual Report [SNB.010.3921] at 3941
28 Report [SNB.002.0832]
29 Ibid. 
30 Minute of Meeting [SNB.002.4726]
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5.30  RTC medical staff did not have direct clinical responsibility for the care of patients 
and were not clinically responsible for the transfusion of patients. Those responsibilities 
remained with the individual consultants who had under their care patients requiring 
transfusions of blood or blood products. 

5.31  In 1998, following public consultation,31 a major re-organisation of the SNBTS took 
place. Part of the reasoning behind the changes was ‘to allow clinicians to concentrate on 
closer working with local hospitals in delivering more effective clinical care via the use of 
blood and blood products’.32

5.32  As a result of the re-organisation responsibilities for blood donor management, 
blood collection, processing and distribution were transferred from the five RTCs to 
National Directorates which reported to the National Director (formerly the SNBTS General 
Manager). These Directorates were: 

• Supply Chain (including Donor Services, Manufacturing and Logistics).

• Protein Fractionation.

• Quality.

• Research.

• Finance and Procurement (which was divided into Human Resources, 
Information Technology and Estates). 

5.33  Hospital blood banking, the provision of advice and information on transfusion 
medicine to hospitals and some diagnostic services remained based in the regional centres. 
The Regional Transfusion Directors were re-designated Clinical Directors and formed a 
new Clinical Directorate under the National Medical and Scientific Director.

The scientific context: blood products 

5.34  It is difficult to capture the atmosphere of medical and scientific research and 
development at the beginning of the reference period. Several factors interacted. Politically, 
on domestic and international fronts, there was a considerable upsurge in interest in 
the management of blood resources. Medical and scientific knowledge was changing 
rapidly. There was technological change, and there was increased interest in exploiting 
scientific knowledge and technical capacity in the service of national policies. There was 
a growing market in blood products, leading to increased commercial production, and 
tension among the pharmaceutical companies involved, the public production facilities, 
and regulators. Since most of the issues that emerged were real only because of the 
processes that scientific development had made practicable, it is important to have an 
understanding of the position reached in the manufacture of blood products at or near 
the beginning of the reference period not only in Scotland, but more generally.

31 Scottish National Blood Transfusion Service Strategic Proposals Consultation Document Consultation began on 27 May 1998 and 
ended on 26 August 1998. [SGH.007.2327]

32 Press release [SGH.003.8451]
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5.35  The history of the processing of blood for therapeutic use, and the characteristics of 
blood that are exploited in the production process have been described in the introduction. 
By the middle years of the twentieth century, many of the basic procedures were well 
established in Scotland, as elsewhere. Red cell preparations, including concentrates, were 
isolated. Platelet and leukocyte concentrates were derived from processing the buffy coat 
isolated in the primary separation procedure. In the earlier years of the reference period, 
these operations progressively superseded the use of whole blood for therapeutic purposes. 
Later, the further processing of plasma became the principal downstream procedure of 
interest for present purposes. Plasma might be frozen fresh and drawn from store in that 
form for therapeutic purposes. Or it might be processed to produce:

• Factor VIII cryoprecipitate.

• Purified clotting factors:

– Fibrinogen

– Antithrombin III

– Factor VII

– Factor VIII

– Factor IX

– Factor XI

– Factor XIII

– Thrombin

– Fibronectin

• Albumin solutions.

• Immunoglobulins which may be non-specific or have a wide range of specific 
applications.

5.36  It is unnecessary to trace the early history of the technological development of the 
procedures for producing these components in any detail for the purposes of this chapter. 
As noted in the Introduction, the work of Dr Cohn was of central importance in the 
developing technology. By the mid-1960s, there were effective procedures available for 
the production of these products on a large scale.33 From about 1961, Cohn fraction 
1, relatively rich in Factor VIII (antihaemophiliac globulin) activity appears to have 
been produced at BPU Edinburgh (renamed PFC in 1970), and, until 1970, it was the 
predominant preparation containing Factor VIII used to treat haemophiliacs in South-East 
Scotland. It was referred to as ‘Anti-haemophilic fraction’ (AHF) by Cash and Spencely.34 
A Cohn fraction 1 Factor VIII preparation was used in Oxford during the 1960s. It was 
referred to as ‘NHS VIII Concentrate’ by Dr Biggs.35

33 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-
Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1. [SGF.001.1913]

34 Cash J.D., Spencely M.: Haemophilia A and the blood transfusion service: A Scottish Study. Brit. Med. J. 1976. 2. 682 – 684. 
[LIT.001.0255]

35 Biggs R. Haemophilia Treatment in the United Kingdom from 1969 to 1974. Br. J. Haematol. 1977. 35. 487. [LIT.001.0159]
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5.37  In addition to production technology, the selection of material for processing, and 
the donor pool size used were material issues for the blood transfusion services. For many 
years, in the United Kingdom and the United States of America, plasma from a large 
number of donors was pooled randomly for therapeutic use, with the objective of lowering 
the likelihood of transmitting hepatitis, since it was thought that some donors would 
possess neutralising antibodies against possible infective agents. However, pooling on 
that basis was found still to contain considerable amounts of infective material, carrying a 
high risk of transmission of hepatitis and, in about 1967, the use of pooled random donor 
plasma for therapeutic application was abandoned.36

5.38  In the reference period, plasma was pooled for processing into the products 
already mentioned. It was thought that the procedures adopted reduced the risk of virus 
transmission. As already noted, cryoprecipitation of Factor VIII from pooled plasma was a 
commercial scale operation using multiple units of blood.37

Growing demand: the wider context 

5.39  Improving technology, and widening markets for blood products led to increased 
demand for blood supplies, and there were political repercussions. In 1970 Richard 
Titmuss, a United Kingdom social scientist, published The Gift Relationship. An American 
edition followed in 1971, where the book had an immediate impact. Titmuss compared 
the blood donor systems of England and Wales with those in use in the United States 
of America. The two systems had developed along quite different lines. As seen by an 
American commentator, Douglas Starr,38 the American system had developed as a mixed-
economy model, incorporating the community-resource model of the American Red 
Cross and the commodity model of the for-profit blood bankers and plasma industry, 
which relied heavily on purchased blood. By contrast, the British system followed the 
social welfare model, with blood treated as a free community resource, collected and 
distributed by the state. Starr commented: ‘Titmuss portrayed the differences between 
the two systems almost starkly as good versus evil.’

5.40  Public interest in the American edition was intense. The book was rated one of 
the seven best books of 1971 by the New York Times.39 It had immediate impact on the 
public at a time when the American system was coming under intense scrutiny. It also had 
political impact. Titmuss’s American correspondent, Professor J Garrott Allen, a surgeon at 
Stanford University Medical School, had published research into the differential incidence 
of hepatitis in recipients of blood collected for payment and recipients of blood received 
from volunteers.40 Recipients of ‘professional’ blood were ten times more likely to contract 
hepatitis on his findings.41 He entered into correspondence with Elliot Richardson, head of 

36 Buchholz: Blood Transfusion: Merits of Component Therapy: The Journal of Pediatrics February 1974 Vol 84 Number 2 page 165. 
[LIT.001.0141]

37 It is of interest that in March 1972, John Watt and James Smith, both then of Edinburgh, commented adversely on small scale 
production of prothrombin complexes as irrelevant to the treatment of live disease and the rational use of national plasma 
resources. 

38 Based on the comments of Douglas Starr Blood: An Epic History of Medicine and Commerce first edition published in Great 
Britain in 1999 by Little, Brown and Company, page 224.

39 ‘The Gift Relationship’ 1997 edition, ed. Oakley and Ashton page 5.
40 The Epidemiology of Posttransfusion Hepatitis J Garrott Allen: Stanford 1972.
41 The Epidemiology of Posttransfusion Hepatitis J Garrott Allen: Stanford 1972 page 15. 
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the US Department of Health, Education, and Welfare, and, as such, head of the Division 
of Biologics Standards. He sent Richardson a copy of The Gift Relationship in December 
1971.42 Starr writes:

Several things now happened in quick succession. In early 1972, Richardson, 
having read the Titmuss book during his Christmas vacation, directed his 
staff to form a task force to look at new ways of managing the American 
blood supply. A couple of months later, President Nixon, declaring blood ‘a 
unique national resource’, ordered the Department of Health, Education, 
and Welfare to make an intensive study of better ways to manage it. Several 
congressmen introduced bills to reform the nation’s blood-services complex. In 
May, Richardson, testifying in Congress, made a seat-of-the-pants declaration 
that completely upended the regulation of blood. He announced that he 
would remove the job of regulating blood banks from the toothless Division 
of Biologics Standards and give it to the Food and Drugs Administration. The 
FDA had much broader powers than the DBS; now, instead of regulating and 
inspecting the few hundred facilities engaged in interstate commerce, the 
government would oversee every blood and plasma centre in the land – all 
seven thousand of them.

5.41  So far as the United Kingdom was concerned, observations on the book by Cumming 
and Cash in 197643 fell short of resounding acclamation. Titmuss’s concept of a ‘gift 
relationship’, was said to be oversimplified and limited in perspective, but they supported 
the view that blood donation in the United Kingdom was a relatively unique phenomenon 
and one which was intensely personal. Adverse comment on the book’s treatment of the 
United Kingdom transfusion services would not have been expected, given its general 
tone. 

5.42  However, the book attracted wide international attention. In Canada, there was a 
radical review of the blood system in operation across the country. Dr Roger Perrault, who 
became the national director of the blood transfusion service in 1974, set out to reform 
the system, recruiting additional medical staff, and promoting developments aimed at 
meeting domestic demand for blood components and therapeutic blood products. In 1975, 
he retained Mr John Watt of PFC, Liberton, to report on how best the Canadian Red Cross 
could supply the full range of therapeutic blood products. Mr Watt’s recommendations 
reflected experience and practice in Scotland at that time. 

5.43  By this stage, the World Health Organisation (WHO) had been alerted to concerns 
that commercial fractionators were buying plasma from persons in developing countries 
irrespective of the state of their health. The practice posed a risk both to those paid 
for their plasma and to the recipients of blood products made from it. Preliminary 
inquiries by the World Health Organisation indicated that there was ‘an extensive trade 
in human blood and its derivatives in many countries’. In May 1975 the organisation 
passed a resolution that, among other things, urged its member states ‘to promote the 
development of national blood services based on voluntary non-remunerated donation’. 
The hope was that, as more countries became self-sufficient by collecting enough plasma 
from volunteers to meet their domestic demand for blood products, the incentive for 
commercial firms to pay persons in developing countries for their plasma would decrease.

42 ‘Blood’ page 223.
43 The Voluntary Blood Donor; Clinics in Haematology Vol 5 No 1 February 1976. [SNB.011.0550]
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5.44  A number of strands of thought emerged that were to have a significant impact 
on international and domestic policy. The WHO had moved towards encouraging policies 
of self-sufficiency and non-remunerated voluntary donation. Regulation in America was 
amended radically. Professor Garrott Allen’s findings that blood from paid donors carried 
a relatively high risk of transmitting hepatitis had wide implications. But the commercial 
trade continued to increase, in response to demands that could not be met locally. Many 
countries, including England, Wales and Scotland, were self-sufficient in whole blood 
and most of its components and products, for example albumin and fresh frozen plasma. 
But the rocketing demand for coagulation Factor VIII and IX concentrates, derived from a 
minimum of hundreds of units of blood, could only be satisfied by resort to commercial 
coagulation products largely sourced from the United States of America. 

5.45  The change from the therapeutic use of fresh frozen plasma to cryoprecipitate (which 
was prepared generally from up to 10 donations) and then to the use of factor concentrates 
(using pools of up to 10,000 units of plasma) stimulated commercial production and the 
growth of commercial fractionation by pharmaceutical companies, primarily in the USA. 
The development of Factor VIII and IX concentrates was a life changing event. Haemophilia 
patients were given an opportunity of relief from suffering that inevitably led to increased 
demand for blood products, and created a commercial opportunity that a small number 
of pharmaceutical companies seized. 

5.46  The demand for plasma generated by expanding production overwhelmed domestic 
capacity to supply. Commercial operators increasingly turned to other sources. Plasma 
was obtained and imported from foreign sources, often third world countries, and from 
prison populations, in order to accumulate the large pools required to extract the factor 
components. This prompted growing concern about the trade in blood and its components 
and an emerging international consensus that reached a climax in the 1970s. 

5.47  The mid-1970s, therefore, was a period when international attitudes to the trade 
in blood and products were changing, and there was a distinct policy steer towards 
national self-sufficiency in blood and blood products. There was a growing emphasis 
on the importance of protecting vulnerable donors in disadvantaged circumstances from 
exposure to the risks associated with the sale of their blood and plasma. And there was 
emphasis on voluntary donation as the ideal.

5.48  As expressed in the United Kingdom, the reaction against exploitative collection of 
plasma from third world countries was associated with an expression of confidence in 
the ‘purity’ of domestic volunteer supplies of blood for transfusion, and the advantage, 
in Scotland in particular, of early self-sufficiency. As concern about transmitted disease 
increased, it was frequently associated with imported products, explicitly or implicitly 
distinguishing the domestic production of concentrates as presenting lower risk to 
users. This promoted the advantages of self-sufficiency, and prompted technological 
developments aimed at the more efficient and effective production of concentrates. It also 
formed a material factor in the background to the development of the United Kingdom 
production facilities, though the steps taken to implement policy fell far short of what was 
required.
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Blood collection 

5.49  In Scotland, in the mid-1970s, the collection and initial processing of blood was 
organised on a regional basis. However, most donations were collected at mobile sessions 
held away from the Regional Transfusion Centres. Voluntary donation was at the heart 
of policy and practice. It was universally accepted and admired. Perhaps reflecting the 
variability of response inherent in the voluntary principle, there was a considerable turnover 
in the donor population. For 1975–76, the pattern was as follows:

Region Donors bled New donors Percentage

Aberdeen 27,125 3,948 14.5

Dundee 32,204 6,173 19.2

Edinburgh 69,878 12,688 18.2

Glasgow 127,512 28,537 22.4

Inverness 10,546 2,074 19.7

Total 267,265 53,420 20.0

1974–75 236,768 43,141 18.2

5.50  The 1975–76 figures show material variation among the regions in changes in the 
donor population. One would anticipate that individually, and in cumulo, the response 
rates would vary. Viewed broadly, however, these data illustrate the vulnerability of the 
donor supply to personal factors which were likely to be as varied as the population itself, 
and demonstrate that security of the supply would require recognition of the importance 
of relationships with donors. It was recognised throughout the reference period that 
the goodwill of the donor population was essential to the success of the system, and 
that the utmost care was required to ensure that no individual or collective causes for 
dissatisfaction should arise.44 Sensitivity to the risk of adverse donor reaction has been 
apparent at a number of stages in the developing history. 

5.51  In the early years of the reference period, data were returned to SNBTS of the 
percentages or numbers of ‘donors rejected’ by the Regional Transfusion Centres. In the 
early 1980s the language changed. ‘Deferrals’ were recorded and returned rather than 
rejections, but the process described had the same result: the blood donated was not used 
in transfusions or further processing in the production of therapeutic products. In 1974–
75, the percentage that was not used was 8.37 for the whole of Scotland. Rates of eight 
per cent plus or minus 0.3% were returned consistently until 1980–81. For 1981–82 the 
rate deferred was 9.3%. The following year the rate was 9.5%. In 1984–85 it was nine 
per cent. In the early years of the reference period the reasons for rejection or deferral 
were not recorded in the standard returns. Generally, it was acknowledged45 that in some 
cases the reason might render the donor permanently unsuitable, for example where 
there was a chronic disease state, while in other cases the reason might only render the 
donor unsuitable short-term, for example where there was a short-term upper respiratory 
tract infection. A detailed study of the reasons for rejection as a continuing exercise to be 
carried out at national level was rejected as unjustified in view of the resources required. 
As a result, it is impossible to attribute the rate of rejection or deferral to the success of 
the transfusion service’s HBsAg or other normal screening procedures or any other specific 

44 Annual Report of the SNBTS for the year to 31 March 1976. [SNB.010.3921]
45 Annual Report of the SNBTS for the year to 31 March 1976. [SNB.010.3921]
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factor. On the other hand, it can be inferred that, throughout the reference period, certain 
procedures were employed to exclude from the downstream supply of blood and blood 
products, source material that was known to present a risk, according to the knowledge 
and standards of the time. The scope of those procedures and their effectiveness in the 
event are discussed elsewhere.

5.52  At the beginning of the reference period, transfusion in surgery and other applications 
in the United Kingdom, including Scotland, typically used whole blood,46 and most 
blood donations were transfused in that form. The practice depended on the immediate 
availability of fresh blood, and in that respect, the United Kingdom was, and had to be, 
self-sufficient. In the course of the reference period, the pattern of usage of donations 
changed. The general pattern of donations and their main applications in Scotland is 
reflected in Figure 1. The transfusion of whole blood continued to fall in absolute terms 
and as a percentage of the available usable blood throughout the reference period. The 
trend became more pronounced with time. By 1989–90 the percentage of total whole 
blood donations transfused as whole blood was less than 4%. The proportion of usable 
blood separated into its principal components is measured by the production of red cell 
concentrates at RTCs. That proportion increased over the period until 1989–90. PFC’s 
records of deliveries of fresh frozen plasma from RTCs showed a significant increase in 
1989–91 over the period 1986–88. In the earlier two years the quantities delivered were 
45,000 and 52,000 kilograms respectively; in the later two years the quantities were 
64,000 and 76,000 kilograms, reflecting a change from local separation out of the cellular 
components of donations.

Figure 1
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5.53  Over the period covered by the graph, apheresis became a little more common, 
giving some further emphasis to the trend away from whole blood transfusion, but it did 
not become significant in volume. In the case of plasma, in 1974–75 recorded donations 
by plasmapheresis were 3312. By 1977–78, the number had risen to 4632. In 1980–81, 

46 The Gift Relationship page 43
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there were 7863 plasmapheresis donations. Over that period, there was growth, but it 
was hardly enough to make a material impact on the overall pattern of blood donation. 
The data recorded thereafter were expressed in kilograms for a time, and prevent direct 
comparison. But by 1989–90, apheresis donors generally numbered about five per cent 
only of the total donor population. Whole blood donation remained the norm in Scotland, 
possibly reflecting the peripatetic character of the blood collection system. 

Collection of blood in prisons 

5.54  The screening of donors for Hepatitis B was introduced in the United Kingdom 
in October 1970. From about that time there was evidence of a greater prevalence of 
Hepatitis B in prison populations in the United Kingdom than in the general population 
(as had been discovered in the United States of America). The extent to which blood was 
collected from prisons appeared to vary between the different blood transfusion regions 
across the United Kingdom, and across Scotland in particular.   

5.55  On 26 September 1973 the Directors of the National Blood Transfusion Service 
(NBTS) for England and Wales met.47 There was discussion of the prevalence of Australian 
antigen (later identified as HBsAg) in blood donors. It was noted that the prevalence 
of the virus in prisoners was higher than in the general public. The meeting considered 
whether the NBTS should stop collecting blood in prisons. Seven directors (Sheffield, 
Cambridge, Edgware, Brentwood, Tooting, Cardiff and Birmingham) thought prisoners 
should no longer be bled because the incidence of antigenaemia not detectable by IEOP48 
was probably higher in the prison population than among the general public. Seven 
(Newcastle, Leeds, Oxford, Bristol, Manchester, Liverpool and Wessex) were of the view 
that screening for Hepatitis B antigen gave adequate protection and that blood collection 
in prisons should be continued until the statistical significance of the figures had been 
examined. It was agreed that if it were decided to discontinue bleeding prisoners, the 
DHSS should inform the Home Office (which appears to have supported the practice) 
before any local action was taken. In 1975, following advice from an expert advisory 
group, the Chief Medical Officer for England and Wales advised that it was not necessary 
to discontinue the collection of blood from prisons and similar institutions. 

5.56  On 4 October 1973 the SNBTS directors met.49 Under the heading, ’Matters arising 
from the meeting of English RTDs’ (item 42) it was noted: ‘Prisoner Donors – Dr Maycock 
had produced data on the incidence of Au-positive [ie Australian antigen/Hepatitis B] blood 
amongst prisoner donors. The evidence was being re-examined and English directors were 
considering withdrawal of prison sessions’.

5.57  The Annual Report of Edinburgh and SE Scotland BTS for 1973–74 included an 
address given by Professor Anthony Ritchie, Chairman of the Central Consultative 
Committee of the SNBTS.50 He contrasted donations of blood drawn from prisoners, where 
‘there is little enough “voluntary” aspect to donation’ with the general British system in 
which virtually all blood donors were true volunteers. However, it is not clear that the 
practice had ceased. A document dated July 1974 on behalf of the NBTS for England and 
Wales set out the frequency of Hepatitis B reported by RTCs in ‘new general public and 
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factory donors’, in donors from the Armed Forces, and in donors from prisons, borstals 
and similar institutions.51 The incidence of Hepatitis B antigen in donations from new 
general public and factory donors in 1973 was 1:1107 (0.09%). The incidence of Hepatitis 
B antigen in donations from prisons, borstals and similar institutions was approximately 
five times greater ie 1:214 (0.47%). 

5.58  In America the practice persisted. On 6 January 1975 J Garrott Allen, Stanford 
University School of Medicine, California wrote to Dr William Maycock, Blood Products 
Laboratory.52 He advised that Non-A Non-B Hepatitis was more frequently encountered ‘in 
the lower socio-economic groups and prison donors’. 

5.59  There is evidence that the practice also persisted, and was sanctioned, in the 
United Kingdom, relying on the effectiveness of screening techniques to identify infected 
donations. On 1 May 1975 H Yellowlees, Chief Medical Officer for England and Wales, 
wrote to all regional medical officers on the subject of blood donation and hepatitis.53 The 
DHSS had recently received advice from a group of experts on the use of blood donations 
from certain categories of donors.54 As regards collection from prisons, the letter stated, 

There is a relatively high risk of Hepatitis B being transmitted by the blood 
of prisoners. But there is probably an equally high risk in other groups of the 
population eg drug addicts, who are not so easily identified in advance as 
prisoners, if they can be identified at all. The advice we have received is that 
it is not necessary to discontinue the collection of blood at prisons and similar 
institutions provided all donations are subjected to one of the more sensitive 
tests referred to above [ie reversed passive haemagglutination and radio-
immunoassay]. The Memorandum on the Selection, Medical Examination and 
Care of Blood Donors will be revised to take account of the advice we have 
received.  

5.60  Recognition that the prison population (and intravenous drug abusers) had relatively 
high rates of infection continued to be recorded. On 27 February 1980 the DHSS produced 
a note in respect of the proposed setting up of the Advisory Group on Viral Hepatitis to 
advise the Department on various problems relating to viral hepatitis.55 The note identified 
groups with much higher carrier rates of infection, including drug addicts and the prison 
population.56    

5.61  In Scotland, the Medicines Inspectorate took an interest in the topic in 1982 during 
visits to transfusion centres and other facilities. Their report on their visit to Dundee 
BTS,57 dated 25 March 1982, noted that it was most unlikely that the inspectors could 
endorse the continued collection of blood from prisons and borstals because (a) prison 
medical officers were often not involved in assessing the suitability of donors, (b) there 
was an increased risk of infection associated with prison populations and an increased 
risk of transmitting disease through such donations, and (c) unreliable answers to the pre-
donation questionnaire could occur in such donors, whose motivation was questionable. 
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The inspectors’ report of visits to Edinburgh and SE Scotland BTS in March and May 
1982 also questioned whether collecting blood from donors in prisons and borstals was 
appropriate or necessary.58 On 12 January 1983, in response to the Medicines Inspectors’ 
Report, SE Scotland BTS wrote: ‘Prisons and Borstals. We do not visit these regularly. 
No such sessions have been held for two years. These donors will only be used in an 
emergency.’59 

5.62  The issue was discussed during 1982.60 More particularly, it arose at a meeting of 
SNBTS directors on 29 March 1983.61 Dr Cash reported the Medicines Inspectorate’s views. 
He invited directors to comment on the practices in each region and to give their views on 
the Inspectorate’s criticism. The minutes state that it was reported by all directors present62 
that sessions were held in penal institutions in all regions, although Dr Brookes (Dundee) 
and Dr Urbaniak (Aberdeen) intended to review the situation in their regions. It was not 
possible for the directors to agree on future policy, but it was agreed that Dr Brookes, as 
the Scottish representative, should ask the Working Party on the Selection and Care of 
Blood Donors (set up by the NBTS and the SNBTS, and chaired by Dr Entwistle) to consider 
this issue. In the meantime, Dr Cash agreed to inform the Medicines Inspectorate of these 
discussions and conclusions. 

5.63  On 12 April 1983 Dr Cash wrote to Mr Haythornwaite of the DHSS Medicines 
Division.63 He reported the discussions and lack of consensus. Dr Cash stated that the 
directors recognised that the problem would require further discussions and said that Dr 
Brookes would raise the matter at the next meeting of the UK Working Party which was 
currently reconsidering the whole question of donor selection and care. 

5.64  On 27 July 1983 Mr J B Brown of the DHSS sent a note to Mr Parker on the use of 
blood from prisons.64 The note stated that at a recent meeting of the Medicines Division’s 
Inspection Action Group concern was expressed about the collection of blood from prisons 
and borstal institutions. BTCs in Scotland were making use of these sources (particularly 
prisons) and some, at least, of the English BTCs were also understood to do so. The 
Action Group considered the practice to be highly questionable because of the number 
of homosexuals and the extent of homosexual activity in prisons and the present unease 
about the incidence of AIDS among that group. The note sought advice on departmental 
policy on the practice of collecting blood from prisons and borstals. 

5.65  On 23 August 1983 P A Winstanley of the DHSS replied to Mr J B Brown.65 The 
note stated that it was very difficult to advise any particular departmental policy on the 
collection of blood from borstals and prisons. It was for individual regional transfusion 
directors to determine how, and from where, donations were sought in the light of the 
targets they needed to achieve and the numbers of donors on their panels. However, 
transfusion directors had been aware of the dangers of relying too heavily on prisons as a 
source of donations for some time, ie prior to the advent of AIDS, because of the risk of 
hepatitis in prisons (also connected to the higher incidence of homosexuality) which could 
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be spread through blood transfusion. Nevertheless, although most regions, especially 
those with no shortage of donors, may not need to use prisons, there was at least one 
which had to view them as a major source of donations in order to meet targets. The 
note went on to state that AIDS had now called even further into question the wisdom 
of continuing to view prisons as a source of blood, and the directors were due to discuss 
it at their next meeting in September. If the risks were now considered too great to justify 
continued collection from prisons, some measures would be needed to compensate for 
the loss of that source of donors. The note finished by stating that: ‘We shall obviously 
need to liaise closely with [the] Home Office also since they have in the past been very 
much in favour of blood donation by prisoners.’ 

5.66  On 23 August 1983 Dr Brookes wrote to Dr Cash.66 The Working Party on the 
Selection of Donors/Notes for Transfusion had met on 30 June. On the question of donor 
sessions at prisons and borstals Dr Brookes said: ‘You asked me to discuss this with my 
colleagues. In fact, no discussion was necessary since as far as England and Wales are 
concerned these sessions have already been stopped. It is now left to the Scottish regions 
to decide whether they will do the same.’ 

5.67  On 24 August 1983 Dr ADD Forgan (Dundee, SNBTS) wrote to Dr RJ Perry, PFC, 
advising that two blood donations from a prisoner who had previously tested negative 
for Hepatitis B surface antigen, which had been included in plasma for fractionation, had 
tested positive for antibody to Hepatitis B core antigen.67 Concern was increased as it was 
believed that the Aberdeen centre had information that implied that the donor was not 
giving a frank or consistent account of his history and that he was currently positive for 
Hepatitis B surface antigen. 

5.68  On 13 September 1983 the SNBTS directors met.68 There was discussion of the 
‘Guidance on the Selection of Donors and Notes for Transfusion’ produced by Dr Entwistle’s 
working party. The Medicines Inspectorate’s concern at the practice of collecting blood in 
prisons and borstals was noted, as was the inability of the directors to reach a consensus. 
The chairman of the working party thought that the practice was diminishing in all regions 
in England and Wales. Dr Brookes (Dundee, SNBTS) felt strongly that donations should 
not be collected from prisoners because of the uncertainty about replies to questions 
concerning health. It was reported that the practice had been raised at the Medicine 
Inspectors’ Action Group who had referred it to the DHSS Administrative Division who 
confirmed that some transfusion centres in England still collected blood from prisons and 
borstals and that cessation of the practice would place them in difficulty. The NBTS directors 
were due to discuss the matter and the DHSS would wish to consult the Home Office 
who had been anxious previously to encourage donation in prisons. It was acknowledged 
that prisons and prisoners differed greatly from one place to another and some directors 
felt that a blanket decision to cease visiting prisons would be a mistake. Dr Mitchell in 
particular felt that it would be unfortunate if such a recommendation was to be included 
in the ‘Red Book’ of good manufacturing practice. Dr Brookes undertook to circularise the 
English/Welsh directors and report back to the SNBTS directors.  
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5.69  On 8 December 1983 the SNBTS directors met.69 Dr Brookes reported on her 
consultation with the English/Welsh transfusion directors concerning collections in prisons 
and borstals. Only one of the 12 RTCs which she had consulted was attending prisons. 
The only Scottish region to continue holding sessions in prisons was Glasgow and West 
of Scotland BTS. 

5.70  On 9 February 1984 the National Institute for Biological Standards and Control met 
to discuss the infectious hazards of blood products.70 In a discussion on policies adopted in 
Scotland to minimise the risk of transmission of infection, one of the main strategies was 
noted to be ‘avoidance of high risk communities (such as prisons …)’.

5.71  In July 1984, Dr Follett (Regional Virus Laboratory, Ruchill Hospital, Glasgow) and Dr 
Dow (Glasgow, SNBTS) produced a final report on their three-year research project, ‘Non-A, 
non-B hepatitis in the West of Scotland’.71 Of the 10,655 donations tested in the study, 
approximately one half (5057) were from prisoners. Screening of blood from prisoners 
detected 10 times more donations with grossly elevated alanine aminotransferase (ALT) 
levels compared to other donors. The report noted that these results had discouraged the 
SNBTS from visiting prisons to obtain blood for transfusion purposes.72 

5.72  In an answer to a parliamentary question on 24 March 1986, Baroness Trumpington, 
Under-Secretary of State, DHSS, advised that regional transfusion directors in England 
and Wales had clinical responsibility for the acceptance of blood donors and that they 
did not collect blood from groups known to be at risk from certain diseases.73 RTDs in 
England started to phase out collecting blood from prisoners in 1980. Among the factors 
which had been taken into account was the large number of donations from prisoners 
that routine screening for hepatitis showed could not be used. It was also noted that the 
available tests were not able to screen for all types of hepatitis virus. It was stated that 
‘The primary concern of the [NBTS] must be to protect recipients of donated blood.’

Processing and use of donations 

5.73  In Scotland, in the year ended 31 March 1975, the sum of the volumes of production 
of red cell concentrates and of the whole blood issued was approximately the same as the 
total usable blood recovered on donation. All of the blood donated was initially processed 
at regional level. By 1990, the sum of the two values amounted to 68% approximately of 
the total usable blood. The difference reflected the trend towards manufacture of factor 
concentrates and more specialised products and the provision of plasma to PFC for that 
purpose.

5.74  The Regional Blood Transfusion Centres carried out a range of procedures locally. 
Changes in these procedures reflected changes in clinical practice. The use of red cell 
concentrates in transfusion, rather than whole blood, increased, reflecting the shift 
towards component therapy. The corollary of the reduction in the percentage of total 
usable blood represented by the sum of production of red cell concentrates and the whole 
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blood issued, was the transport of fresh frozen plasma and other components to PFC, 
Liberton, for processing. But that did not exceed ten per cent of total usable blood until 
1985–86, which had a limiting impact on PFC’s production capacity as appears later. 

5.75  There were increases in the use of other components and products over the same 
period. Processing at regional level included the centrifugation of whole blood to separate 
out and concentrate the principal cellular components, including red cells and platelets, 
and some fractionation to produce cryoprecipitate in particular. The red cell volumes, as 
the first component separated by centrifugation, together with the falling quantities of 
use of whole blood, provide a ready measure of the change in emphasis over this period. 
It was anticipated at the beginning of the period that this trend would continue, and that 
it would not only reflect good transfusion practice, for a large proportion of patients, but 
would increase the production of fresh frozen plasma which was a vital requirement for 
the production of Factor VIII concentrates.74 At the time, the production of frozen red cells 
was limited by cost and the time required for processing. Some production was recorded 
in 1975–76 and subsequent years, but the volumes were small.

5.76  The production of cryoprecipitate at Regional Blood Transfusion Centres fell as a 
percentage of total available blood. But it remained a significant factor, reflecting clinical 
use of that product over the period. 

5.77  The change in transfusion practice from the use of whole blood to the provision of 
component therapy, so that the patient received only those components of blood which 
they lacked, was in progress by the beginning of the reference period. The changed 
practice was thought to enhance safety in transfusion procedures, and to enable the 
optimum use of blood donations.75 It also reflected the development of sophisticated 
technology capable of processing the raw materials provided by whole blood donation 
and, increasingly over time, apheresis. In an undated report prepared for the Medical 
Research Council’s Transfusion Research Committee, and made available for a meeting of 
SNBTS and haemophilia directors on 26 November 1973, Dr Rosemary Biggs and others 
stated:

‘Several developments in recent years have tended to alter the traditional image 
of the transfusion service as a purveyor of whole blood. For many surgical and 
anaemic patients packed cells may be equally as effective as whole blood. 
Fractions other than factor VIII are also very valuable for example, platelets, 
concentrates containing factors II, IX and X, immunoglobulin and albumin. 
In the present communication the needs of the haemophilic population have 
been highlighted but in the future the rational use of all human blood products 
may become the most important priority of the transfusion service.’ 76

74 Annual Report of the SNBTS for the year to 31 March 1976  [SNB.010.3921]
75 Annual Report of the SNBTS for the year to 31 March 1976. [SNB.010.3921]
76 The other members were: Dr Rizza, Professor Blackburn, Dr Cleghorn, Dr Cumming, Dr Delamore, Dr Dormandy, Professor 
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5.78  The treatment of haemophilia patients had progressed initially from the routine use 
of whole blood to fresh frozen plasma; then from about 1961, to AHF, Cohn fraction 1; 
between 1966 and 196877 to cryoprecipitate78 and finally, to improved factor concentrates, 
beginning in 1972–74.79 Understanding the pattern of treatment of haemophilia patients 
in the United Kingdom in general and in Scotland in particular in the later 1960s and early 
1970s is bedevilled by a number of complex variables. There were changes in the units of 
measurement of therapeutic doses of Factor VIII: ‘donor units’ and ‘donation equivalents’ 
gave way to ‘units of Factor VIII activity’, defined as ‘the amount of activity in 1 ml of 
average normal plasma’, and there were varying and irreconcilable differences in the 
conversion factors used to express quantities as between the two. There were differences 
in nomenclature. It appears that what Biggs called ‘NHS Factor VIII’, Cash and Spencely 
called ‘Anti-haemophilic factor’ or AHF. Developments in Cohn fractionation technology 
varied in different centres between about 1960 and 1976, affecting the product.80 And, 
within the United Kingdom as a whole, there were geographical variations in the use of 
‘NHS FVIII Concentrate’ or ‘AHF’ on the one hand and cryoprecipitate on the other which 
were apparently related to the proximity of a particular centre to a plasma fractionation 
unit.81 

5.79  Subject to the uncertainties that necessarily arise in these circumstances, UK demand 
for cryoprecipitate appears to have remained strong until 1974, varying over the period 
between 1969 and 1974 from 68.9% of total Factor VIII to 70.29%, having peaked in 
1970 at 76.04%. Total demand for factor concentrates (including commercial products) 
in the United Kingdom over the same period varied from 25.97% to 26.34%, and within 
those values the emphasis moved strongly towards commercial Factor VIII. In addition 
to growing demand, which clearly affected the shift in the market, the manufacture of 
factor concentrates, and in particular Factor VIII, proved to be difficult. Factor VIII yields 
were low, capacity was limited in the United Kingdom, including Scotland at least until 
PFC Liberton was fully in production and had an ample supply of plasma, and there was 
insufficient to meet increasing patient demands.82 It was necessary to rely on imported 
commercial products. 

5.80  But the political ambition, internationally and domestically, remained to achieve self-
sufficiency. The Council of Europe, Council of Ministers, Recommendations No R(80) of 30 
April 1980 ‘Concerning blood products for the treatment of haemophiliacs’83 stated that 
member states should pursue the goal of self-sufficiency of anti-haemophilia products 
and blood plasma for their preparation. The Recommendations acknowledged the fact 
that both the geographical origin and type of donor population had a significant effect 
on the risks of infectious diseases. 

77 Blood Separation and Plasma Fractionation: Harris Ed. 1990 page 19, based on the work of Pool & Shannon, 1965, New Eng 
J Med 273:1433-1447. 

78 Cryoprecipitate was introduced in Scotland in 1970: [SNB.001.4923] at 4925
79 Rizza & Spooner: Treatment of haemophilia and related disorders in Britain and Northern Ireland during 1976-80: 1983; BMJ 

286:929 – 933. [LIT.001.0234]
80 Watt J.G. Plasma Fractionation: Clinics in Haematology 1976.5.95. [LIT.001.1520]
81 Biggs: Haemophilia Treatment in the United Kingdom from 1969 - 1974: 1977 British Journal of Haematology 35; 487 

[LIT.001.0159]
82 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999. [SNB.008.5220]
83 Intl Dig Hlth Legis 1982; 33:17-20
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Fractionation practice 

5.81  As noted in the introduction, at the beginning of the reference period, the method 
of preparing Factor VIII concentrates used in Edinburgh was based on the work of Dr Alan 
Johnson.84 Shortly before the beginning of the reference period, Dr Johnson and his co-
workers developed methods for the production of Factor VIII concentrates of intermediate 
and high purity. 85 The paper published in 1971 gave wide circulation to the methodologies 
involved. SNBTS (PFC) collaborated with Dr Johnson in order to introduce the American 
technology into the UK.

5.82  This was a time when, as described above, demand for blood products for the 
treatment of haemophilia patients in Scotland (in common with the rest of the UK) 
continued to grow rapidly each year.86 The SNBTS, and their colleagues in England and 
Wales, had difficulty in planning to meet the increasing demand. Analysis by product 
showed the use of fresh frozen plasma increasing slowly until 1970 after which it fell 
dramatically. 

5.83  Use of Factor VIII (initially in fresh frozen plasma, subsequently as cryoprecipitate 
or concentrate) fluctuated. Cash & Spencely published data in graph form for the south 
east of Scotland tracing movements in use between 1961 and 1974. According to that 
source, use of fresh frozen plasma remained fairly steady until about 1970 when there 
was a fall to a new, near zero, level for the rest of the period. AHF use progressed between 
1961 and 1972 followed by a fairly dramatic reduction until 1974, after which there 
was a small increase. The use of cryoprecipitate did not register on the graph until 1970 
when it began to rise dramatically until 1973 when growth slowed.87 It was recognised 
that supplies of Factor VIII in Scotland as a whole were limited and what was available 
was used sparingly and tended to be channelled to particular patient groups. Before PFC 
Liberton came fully into production in 1976, Scotland did not produce adequate supplies 
of Factor VIII concentrate for self-sufficiency.

5.84  At the same period, in relation to the production of Factor IX concentrate, scientists 
in Scotland produced a Factor IX preparation, DEFIX, for home consumption in the 
treatment of clotting deficiencies. They also participated in a collaborative project with 
scientists at New York University, the ‘Supernine Project’, which aimed to replace the then-
current preparation with a concentrate that would be three to five times more potent, 
and have a reduced risk of transmitting Hepatitis B. The participants in the project were 
J K Smith and S M Middleton of Edinburgh; and, once more, A J Johnson of New York 
University.88 The research drew attention to other causes of infection. Tracing the course 
of that research, research into related scientific and technological topics, and research into 
HIV/AIDS will occupy much of this report. However, it must be understood that, in the 
early 1970s, there was much to be discovered about the hepatitis viruses generally. HIV/
AIDS was as yet unknown. It would be misleading to present the position at 1 January 

84 Foster PR and McIntosh RV: The development of hepatitis-safe Factor VIII Concentrate: 9 December 1999. [SNB.008.5220]
85 Newman J, Johnson AJ, Karpatkin MH, and Puszkin S: Methods for the Production of Clinically Effective Intermediate- and High-

Purity Factor VIII Concentrates: British Journal of Haematology, 1971. 21. 1. [SGF.001.1913]
86 Cash and Spencely: Haemophilia A and the blood transfusion service; a Scottish study BMJ 18 September 1976 682. 

[LIT.001.0255]
87 According to another source, cryoprecipitate was introduced in 1970. [SNB.001.4923] at 4925 This suggests a pattern of use 

that is at odds with the United Kingdom as a whole. For the United Kingdom as a whole, a graph of FVIII usage from 1969 to 
the end of 1985 appended to the report of the UK Regional Haemophilia Directors dated 4 February 1991 appears much more 
reliable. [SNB.001.5855] and [SNB.001.5870]

88 However, it appears that continuous production was not commenced, trials were not completed and the product was not 
recorded as relevant to R & D at PFC until much later.
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1974 as reflecting a steady state of knowledge. There was increasing sophistication in 
the manufacture of products. There was increasing understanding of the uses to which 
specific products could be put. That would be the position going forward.

5.85  Dr Biggs and her colleagues gave an account of practice in England and Wales 
during the period 1969 to 1972. Freeze-dried concentrate was manufactured using a 
modification of the Newman method. As at March 1976, this was based on the methods 
of Newman and James and Wickenhauser.89 Technological procedures were developed 
using different chemicals and, in particular, using heparin as a stabilizer. Dr Rosemary 
Biggs and other workers at the Blood Coagulation Research unit at Oxford,90 and later Dr 
Edith Bidwell and other workers from the same team,91 published papers on this work. 
The procedures permitted the preparation of both Factor VIII and Factor IX from the same 
batch of plasma. So far as Factor IX was concerned, the result was a very high-purity 
product. 

5.86  There was close collaboration in research between the services in England and 
Wales on the one hand, and Scotland on the other, in the 1970s. Each sent samples of 
developing products to the other for trial, and there was a ready exchange of technical 
information. This was to change over time. But these practices formed an important part 
of the background to the development of major facilities for the production of blood 
products before and in the early years of the reference period.

5.87  The general trends in scientific knowledge and technological progress ensured 
that production facilities in the public sector capable of contributing to, and reacting to, 
research and development in the area had to become more centralised. 

Production facilities 

5.88  By the beginning of the reference period, the scope of the operations planned for 
the new Scottish facility at Liberton in Edinburgh had changed considerably from those 
originally envisaged. Production at the Edinburgh Royal Infirmary site had progressed 
beyond the preparation of freeze-dried plasma, cryoprecipitate had become a mainstay of 
haemophilia therapy, and factor concentrates were beginning to have an impact on the 
market. Nevertheless the basic aim of having two public facilities for the United Kingdom 
was pursued, and was to be realised at or about the beginning of the reference period. 
Planning for the Scottish facility proved to be a tortuous process, most aspects of which 
are of little interest. There are, however, a few matters that were important as planning 
was completed and the construction and commissioning of the plant began. 

5.89  Two of those matters were the planned territorial scope of the Scottish facility’s 
operations, and the target volumes of production. It seems likely that a number of 
considerations affected the 1969 estimate of demand. One matter affecting the reliability 
of the assessment of demand was exposed in the report presented by Dr Biggs to the 
MRC in 1974, and repeated with reference to a later period in a report on behalf of 
the haemophilia reference centre directors published by Dr Biggs and Dr Spooner in 
May 1978.92 The 1978 report noted that data from 1974 implied that patients with 

89 [SNB.007.0819]
90 The Preparation and Assay of a Christmas-Factor (Factor IX) concentrate and its Use in the Treatment of Two Patients: Biggs & 

Others Brit Jnl Haemat. 1961, 7, 349. [LIT.001.1332]
91 The Preparation for Therapeutic Use of a Concentrate of Factor IX Containing also Factors II, VII and X. Brit Jnl Haemat 1967; 13; 

568. [LIT.001.0084]
92 National Survey of Haemophilia and Christmas Disease Patients in the United Kingdom. [LIT.001.0352]

reference_pdf/SNB0070819.PDF
reference_pdf/LIT0011332.pdf
reference_pdf/LIT0010084.pdf
reference_pdf/LIT0010352.pdf


Chapter 5: The Organisation of Blood Transfusion in Scotland

126

haemophilia were attending hospitals which were not recognised as haemophilia centres 
under the designation scheme that had been in place since the mid-1950s. A survey 
was carried out. It disclosed a significant number of cases of treatment in hospitals that 
were not designated. The report observed that all severely affected patients would require 
frequent antihaemophilic treatment annually, most of the moderately affected patients 
would require treatment two or three times a year, and that many of the mildly affected 
patients would require treatment at least once a year. The directors were concerned that a 
large number of patients with Haemophilia A or B were not seen at a haemophilia centre 
to establish a diagnosis. 

In their opinion any patient who has a coagulation defect should be seen at 
a haemophilia centre to establish a diagnosis. To ensure a suitable supply of 
therapeutic material and the highest standard of treatment available, the care 
of these patients should also be coordinated by a haemophilic centre.

5.90  The authors’ primary concern was for the welfare of the patients. But the information 
required to prepare a valid projection of overall need for therapeutic material was deficient. 
That deficiency continued to be as significant in 1974, as it had been when assessing 
demand several years earlier.

5.91  Other workers commented on factors that were creating increasing demand at 
about this time. Home treatment increased demand for factor concentrates in 1975 and 
1976.93 Dr Jones and co-workers at Newcastle examined data from all UK haemophilia 
centres and provided a picture of growth, from very early cases in 1960, and from the 
introduction of cryoprecipitate in 1964, but more particularly in 1975 and 1976. Over 
those two years, the number of patients on home treatment, or in training for home 
treatment, rose from 267 to 488. In addition the directors of the centres estimated that 
280 additional patients were awaiting entry to the scheme in 1975 and 241 in 1976. The 
products used included cryoprecipitate and factor concentrates, and the latter included 
a wide range of commercial products. Dr Jones and colleagues reported a significant 
rise in demand due to the number of patients involved; the variables in assessment of 
effective dosage; the use of prophylaxis; and the adequacy of supply. They commented 
that the demand in the UK as a whole could not have been met without recourse to 
commercial Factor VIII concentrates. About 55% of the blood product used for home 
treatment was imported, and necessarily so, because of the continued fall in production 
of NHS concentrate from voluntary donations.

5.92  Dr Jones continued to promote the benefits of home therapy, inter alia by editing a 
handbook for those involved in treatment and for patients, that was published by Pitman: 
‘Haemophilia Home Therapy’.94

5.93  Meanwhile, planning of the Scottish facility proceeded on the same general basis 
as the original forecasts. In November 1969, there was a meeting at Edinburgh Royal 
Infirmary (ERI) between the SHHD and the Blood Transfusion Services of England and 
Scotland.95 It was reported that the new Scottish fractionation centre had been approved 
at a cost of £1.5 million, but that it would be about one year before contractors could 

93 Haemophilia A Home Therapy in the United Kingdom 1975 –6: Jones and Others, British Medical Journal, 3 June 1978. 
[LIT.001.0258]

94 Extracts in [DHF.003.0335]
95 [SNF.001.2412]
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move onto site; it was estimated that commissioning would be completed in the latter 
half of 1974. Building of the new extension at Elstree had begun in November 1969 at a 
cost of about £1 million. 

5.94  In July 1971, there was a further meeting at ERI between the SHHD and the Blood 
Transfusion Services of England and Scotland.96 Tenders had been submitted for the 
new Edinburgh fractionation centre and building was expected to begin on schedule, 
with commissioning beginning in January 1974. Completion of the Elstree extension 
was expected by September 1971. It was agreed that discussions on central processing 
of Factor VIII and Factor IX concentrates was imperative because of major effects on 
production planning. Work began at Edinburgh with a planned commissioning date in 
January 1974,97 which coincided, in the event, with the start of the reference period for 
this inquiry. 

5.95  In March 1973, there was a meeting at Elstree between the SHHD and the Blood 
Transfusion Services of England and Scotland.98 Good progress was reported in the 
construction of the Edinburgh fractionation centre, with commissioning expected to start 
in April 1974. The work was completed at the end of 1974.99 The total cost was expected 
to be just over £1million. But there was still a degree of uncertainty about the scope of 
the plant’s operations. It was noted that capacity for the fractionation of English plasma 
in Scotland did not include the production of coagulation factors. This matter was to be 
considered further by the DHSS for the UK as a whole. However, it may be a matter for 
comment that, at this stage, when the use of coagulation factors was increasingly seen as 
of central importance in the treatment of haemophilia patients, the final planning of the 
Edinburgh facility was being completed without a decision on this critical aspect of the 
facility’s function.

5.96  By the beginning of the reference period, therefore, the decision to build a 
fractionation centre at Edinburgh had been implemented: the new plant was due for 
commissioning imminently. But the production targets and the scope of operations 
continued to be open for discussion. There was no concluded policy as to the extent of the 
facility’s use, especially in relation to the processing of material from England and Wales. 
However, events were to render that more or less irrelevant. The Annual Report of SNBTS 
for the year ended 31 March 1976 referred to some of the issues. The plant had been 
designed to accommodate material from England; staff had been recruited and trained on 
the basis of shift-working to realise the plant’s production potential. But opposition from 
the trades’ unions, allied with demands relating to terms and conditions of employment 
which the employers found unacceptable, had made shift-working impracticable. 

96 [SNF.001.2412]
97 [SNF.001.2412]
98 [SNF.001.2412]
99 Dr Peter Foster: Plasma Fractionation in Scotland: Blood Letter Spring 2008. 
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5.97   Some English plasma was dispatched to Edinburgh once the facility was 
commissioned. On 11 April 1977, Mr John Watt reported to SNBTS that he held 10,000 
litres of plasma from England, but did not have any arrangement in place for processing 
it. By July, the quantity had increased to 20,000 litres. The minutes of a meeting of SNBTS 
Directors on 12 July 1977 noted:

Mr Watt referred to the 20,000 litres of plasma he had in stock which BPL 
Elstree had asked him to fractionate and expressed disquiet at the proposal 
that he should receive plasma from BPL and deliver fractions to a DHSS store in 
Bristol, thus divorcing him from contact both with the supplier of the plasma 
and the users of the fractions. While Mr Watt would have preferred to return to 
the original proposal that he should collect plasma from, and deliver fractions 
to, nominated BTS regions in the North of England, he agreed that contact 
with the supplier of plasma only would be acceptable. Directors agreed that 
a system acceptable both to BTS England and Wales and to SNBTS would 
have to be evolved and that this should be borne in mind by those presently 
negotiating the supply of plasma from England to PFC.100 

5.98  It was noted that production of Factor VIII was continuing at a rate of 2000 doses 
per quarter.

5.99  The minutes of a meeting of SNBTS directors on 17 January 1978, at Item 3 b, again 
dealt with processing of plasma from BPL Elstree:

Mr Watt reported that the plasma mentioned at the last meeting was still in 
store. It was agreed that no start should be made on large-scale processing of 
plasma from England and Wales until a plan had been drafted and agreed by 
Transfusion Directors both north and south of the border. Such a plan should 
be drafted by the Joint Committee on Blood Products Production. It was 
generally agreed that Scotland should secure its own supply of fractions before 
undertaking work for NBTS. Pending an agreement on shift working Mr Watt 
felt he could process a limited amount of the plasma from BPL on the basis of 
an extended working day, to ascertain the yield and establish costs. Directors 
agreed that he should do so, possibly devoting two weeks to fractionating 
English plasma only.101

5.100  It appears that there was a Joint Committee on Blood Products Production involving 
the Scottish service and that of England and Wales. But its work had not resolved these 
basic issues by this time. In the event, it was decided that PFC Liberton could deal with 
Scottish needs using day staff only, but could not take plasma from furth of Scotland. For 
the time being at least, PFC Liberton would service the Scottish market alone. 

5.101  The final stages in the planning of the new Edinburgh facility therefore took place 
against the background of a fairly dramatic failure fully to understand and to provide for 
the levels of demand for coagulation products in the United Kingdom generally, at a time 
when demand was increasing rapidly, and without firm arrangements for the optimum 
use of the facilities planned.

100 [SNB.002.1814] at 1816
101 [SGF.001.0341] at 0342
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5.102  So far as Scotland was concerned, there was no basis on which it could have been 
concluded at the beginning of the reference period that the country was or would be 
self-sufficient in Factor VIII blood products until the Liberton facility was fully operational. 
Progress towards self-sufficiency thereafter would depend on policy decisions, and on raw 
material supplies, to meet processing targets that were yet to be set and implemented. 
However, at this time there was a lack of confidence about the future. On 8 May 1975, 
the SNBTS and haemophilia directors met with SHHD officials.102 Officials were conscious 
that, in advice on parliamentary questions, ministers were constantly being informed that, 
when PFC was fully commissioned, long-term supplies of Factor VIII concentrate would 
be assured. It was observed that it was still not clear what the timetable was for the 
replacement of cryoprecipitate by concentrate. The minutes of the meeting disclose little 
hard information, and expose wide-ranging doubts. No firm conclusions were reached 
on future demands. At the following meeting on 14 November 1975, there was little 
progress on demand. A study group was set up, convened by General Jeffrey,103 and a pro 
forma prepared for the collection of data. 

5.103  The Annual Report of the SNBTS for the year ended 31 March 1976 reflects the 
developing position at the time. The commissioning of PFC was almost complete, and 
full production to meet Scottish needs was said to be in sight, provided that appropriate 
supplies of plasma were forthcoming from the regions. A manufacturer’s licence under 
the Medicines Act 1968 had been granted, and applications for product licences for each 
individual preparation were either prepared or in draft. As events were to unfold, it would 
be several years before the supply of plasma from the regions took up PFC’s production 
capacity.

5.104  More generally, there was explicit acknowledgement that Scotland was in part 
dependent on imported products prior to the full commissioning of PFC Liberton. On  
11 June 1975, at a meeting of SNBTS directors, the purchase of commercial blood products 
was raised as a procurement matter, implying acceptance of purchase in principle:

In response to a query from Dr Cash, General Jeffrey explained that SHHD had 
under urgent consideration the issue of whether commercially produced blood 
fractions which might be required should be purchased by SNBTS or by Health 
Boards.104

5.105  On 30 September 1975, at a subsequent meeting of SNBTS directors:

It was explained that, because of the comparatively minor nature of the 
problem, it should be left to Directors to purchase and distribute human blood 
products should this prove necessary. This was an ad hoc arrangement pending 
full commissioning of the PFC.105

102 [SNB.001.4903]
103 Chairman of SNBTS
104 [SNF.001.0001] at 0006
105 Cf Points of Clarification document in respect of a debate in the Scottish Parliament on 22 December 2005, prepared by an 

unnamed individual in the SNBTS on 1 February 2006. Central contracts for the purchase of commercial factor VIII were held 
by the Department of Health from 1972-1979. These were discontinued on 30 April 1979 and individual Health Authorities 
were advised to purchase commercial products locally thereafter. Detailed information on the use of commercial products was 
collected by UKHCDO and is held in [their] archive. [SNF.001.2449] 
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5.106  It appears to be clear that until full commissioning of PFC Liberton, the production 
of Factor VIII in Scotland as a whole was not sufficient to meet Scottish needs. Commercial 
purchases were not centralised, and it was left to local health boards and their officers to 
purchase and distribute commercially produced blood fractions as required. This became a 
factor of some importance in relation to the assessment of total demand, and in particular, 
to the assessment of the production requirements at PFC Liberton. In one of two ‘World 
in Action’ television programmes broadcast in or around the end of 1975, Mr John Watt 
of the SNBTS stated that, with sufficient plasma supplies, the PFC, Edinburgh could supply 
Factor VIII concentrate for about half of the needs of the haemophiliacs in Britain.106 
However, its capacity was not fully utilised: the intention to process plasma from England 
was never realised. Mr Watt’s interview caused concern. In a letter to the British Medical 
Journal dated 24 January 1976, Dr Cash commented that editing of material provided had 
created a misleading impression. He wrote:

Perhaps the most important misleading feature of the second television 
programme was the impression given that the recent and specific injection of 
£500,000 into the blood transfusion services will have worked its way through 
by mid-1977, and by that time the necessity to purchase further supplies of 
factor VIII concentrates will be eliminated. Our own experience indicates that 
this will not occur, not least because the present NHS production target for 
factor VIII concentrates is too low. What seems more certain, however, is that 
by mid-1977 we shall begin to understand that the problems are multifactorial, 
a good deal more complex than hitherto appreciated, and only partly related 
to the haemophiliac….

5.107  The failure to provide for total demand and the implied acceptance that the UK 
was heavily dependent on imported products were factors clearly acknowledged within 
the service throughout the United Kingdom.

5.108  As already mentioned in the Introduction, Dr Cash and Dr Spencely returned to the 
issue of demand for Factor VIII products in September 1976.107 They expressed concern 
about the forecasts based on the Medical Research Council’s research in 1974,108 because 
of the wide range of values brought out. In their study in the south-east of Scotland region 
based on treatment between 1961 and 1975, they had found a substantial increase in the 
donations required for Factor VIII production over the period, and noted:

From 1961 to 1963, about 1300 donations were required each year, but in 
1964 demand increased abruptly with the introduction of major reconstructive 
surgery and reached a new plateau by 1970, at about 2750 donations. 
Subsequent sharp increases were due to the gradual introduction of on-
demand treatment. Particularly important, however, was the fact that by 1973 
this programme was available to all patients, and since that time no further 
increases in demand have occurred. This suggests that a saturation level may 
have been reached.... No commercial preparations of factor VIII were used to 
supplement this programme.

106 HIV group litigation Statement of Claim, [SNF.001.4034]
107 Cash and Spencely: Haemophilia A and the blood transfusion service; a Scottish study BMJ 18 September 1976 682. 

[LIT.001.0255]
108 British Journal of Haematology, 1974, 27, 391: Dr Biggs & Others’ report. 
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5.109  There are several features of these comments that deserve note. The projection 
of saturation was, superficially at least, very odd. Given the increase in life expectancy, 
and the concomitant extension of the term of treatment of the average haemophilia 
patient, one would have expected a rising trajectory even if all other factors had remained 
constant: treatment years per patient had to increase. In the final sentence, the authors 
indicate that no commercial products were used in south-east Scotland over the period of 
the study. This was in marked contrast to other parts of Scotland at the time. Further, in a 
paper published in 1976,109 the Health Services Operational Research Unit of Strathclyde 
University cast doubt on the notion that commercial purchases were a minor issue at the 
time. It set out the quantities of therapeutic materials administered at Glasgow Royal 
Infirmary in the period 1 March 1971 to 28 February 1974 as follows:

Cryoprecipitate 33,904 packs

Whole blood 182 donations

Fresh frozen plasma 41 donations of blood

Washed packed cells 12 donations

Antihaemophilic factor 
(Cohn factor 1)

140 donations

Kryobulin Factor VIII 12,185 units of Factor VIII activity

Hemofil 4,152 units of Factor VIII activity

Edinburgh Factor VIII 988 units of Factor VIII activity.

5.110  Cryoprecipitate was the main product administered during the period, reflecting 
clinical preference in the area. But within the class of concentrates, the quantities of 
imported commercial products were significant. This was the period when the Edinburgh 
Royal Infirmary pilot project was coming to an end and when preparations for the transfer 
of operations to PFC Liberton were in hand. But, subject to the qualifications this implies, 
imported material was making a significant contribution to demand.

5.111  The views set out by Cash and Spencely in this paper were not accepted universally. 
In the paper, they commented at some length on the choice of therapeutic materials, 
and the efficiency of production of cryoprecipitate as against concentrate. But it is in 
the discussion of the estimation of demand that the paper is particularly interesting for 
present purposes:

We have found the figures reported here valuable in planning our own activities. 
Extrapolation to national figures, and also to other regions, however, must be 
approached with some caution, with respect to both the absolute number of 
donations required and the specific factor VIII consumption …Firstly, although 
our figure of six haemophiliacs/100,000 population is likely to be similar in 
other regions, the proportion of patients with severe haemophilia in south-
east Scotland may be higher than in other parts of the country. Secondly, the 
average dose of cryoprecipitate administered to these patients attending each 
on-demand outpatient visit was eight donation equivalents (about 960 units 
of factor VIII), and this amount of factor VIII may be higher than that used in 
some haemophilia centres. On the other hand, during 1973–75 there were 

109 Cost or Management of Patients with Haemophilia: Cater and others: BMJ 21 August 1976, page 465. 
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no demands for major reconstructive surgery, no other elective or emergency 
general surgical procedures, and no patients with inhibitors treated with large 
amounts of factor VIII.

Hence we have concluded that the blood transfusion services should consider 
a production target of an average of 15,000 units of factor VIII/patient/year 
with a total UK annual requirement of around 50 million units. Regionally 
we should aim to process at least 12,000 fresh donations/million people/year. 
Those regions with a smaller proportion of patients with severe haemophilia 
than our own should find this will cover all contingencies. If nearly half the 
haemophiliacs have severe or moderate disease or much reconstruction 
has yet to be done, or both, then 15,000 donations may be more realistic. 
These calculations are based on the assumption that 70% of the concentrate 
used is cryoprecipitate, which is by most standards a high yielding product. 
Any movement towards completely replacing cryoprecipitate by AHF, unless 
counterbalanced by reducing the dose of factor VIII at treatment, will, because 
of diminishing yields, necessitate a substantial increase in donations. A more 
appropriate figure in these circumstances would be 20,000 donations/million 
population/year. This figure would rise further if the volume of fresh plasma 
obtained from each donation was reduced, something that is already occurring 
with the increasing introduction of red cell concentrates…as a replacement 
for whole blood. It is difficult not to conclude that a programme designed to 
switch completely from cryoprecipitate to AHF will prove to be too costly and 
wasteful of raw material for the next decade. Consideration should instead be 
given to striking a balance between both products and perhaps even rethinking 
the cost-effectiveness of freeze-dried cryoprecipitate. 

The real difficulties seem to lie in developing a strategy aimed at making the 
blood transfusion services more responsible for all aspects of blood component 
treatment. Clearly the amount of plasma currently available falls short of what 
is required, and we shall see the emergence of albumin as the blood product 
that dominates the raw material requirements. Thus factor VIII concentrates 
should become a plentiful by product of modern fraction techniques. This 
complex problem will have to be considered carefully, for more money is 
urgently required over the next five years. This should be seen by government 
departments as an important long-term investment in an organisation closely 
allied to the pharmaceutical industry. The return on this investment over the 
next 20 years will be so great that undue delay now may be a serious error of 
judgment.

5.112  It appears to be clear that at the date of this paper, September 1976, with the 
commissioning of PFC Liberton, the authors believed that the south-east of Scotland was 
self-sufficient in therapeutic Factor VIII products. But there remained considerable issues 
about the rest of the country. It was recognised that supplies of AHF were limited: ‘What 
supplies of AHF there are, should be reserved for outpatient use, while cryoprecipitate is 
used for inpatients.’ The conclusion was:
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In the meantime the blood transfusion services ought to look towards improving 
the quality of cryoprecipitate production and procedures for the procurement 
of bulk fresh plasma. The plasma fractionators should look towards technical 
developments that will lead to improved yields, the general hospital medical 
staff towards a dramatic increase in the use of red cell concentrates and packed 
red cells in preference to whole blood, and the staff of regional haemophilia 
centres to the more economical and critical use of factor VIII concentrates…. 
There is no evidence to suggest that the voluntary blood donor will not respond; 
indeed those in the regional blood transfusion centres know that quite the 
reverse is true.

5.113  It is implicit in the proposals for restricted use that there were deficiencies. Any 
deficiencies in domestic supplies could only have been made up by the purchase of 
commercial products. Of possibly greater significance, so far as developing a strategy 
for self-sufficiency is concerned, is the clear message that there was no settled practice 
governing the choice of product for well recognised categories of application. In particular, 
the factors identified as relevant to the choice of product were related to the economics of 
manufacture, yield pre-disposing the authors to recommend cryoprecipitate in preference 
to Factor VIII concentrates, and red cell products to both. The paper did not distinguish 
among the various products on the basis of viral infectivity, which, at this stage, was not 
identified as a distinguishing characteristic. 

5.114  In a paper prepared for a meeting of SNBTS and haemophilia directors on 
4 October 1976, the data required to assess resources for the adequate treatment of 
Scottish haemophilia patients were set out in some detail.110 There were 436 registered 
haemophilia patients. Twenty to 22 of these required treatment three or four times a 
year. Eighty seven to 92 required more frequent therapy. The rest hardly ever required 
treatment or required it not more than twice a year. The data were not entirely reliable 
because of the practice of some patients of attending general hospitals. Factor VIII usage 
in the first six months of 1976 gave a clear picture of the current position:

Aberdeen Dundee Edinburgh Glasgow Inverness

Cryoprecipitate as 
donations

467 121 5965 8829  154

PFC Factor VIII: vials 288 111
(307,700 u)

1231
1381 358

Commercial Factor VIII 0 0 0 (90,740 u) 0

110 [SNB.001.4943]
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5.115  The figures compared with total cryoprecipitate of 26,616 donations and PFC 
Factor VIII of 1023 vials in the full year 1975. The minutes of the meeting reflect the 
concern at UK level over the accuracy of estimates of demand, and at the difficulty 
and cost of maintaining accurate registers of use.111 Two points were noted as being 
of particular concern: the increasing needs as a child grew older, and the increasing 
prospects of longevity. The wider context was reflected in two paragraphs, the first of 
which (paragraph 7) said:

  The primary need was seen as the provision of information to help on 
balancing use and requirements. Use would obviously increase if patients 
took up and were encouraged to take part in eg skiing or other outdoor 
pursuits. It was becoming increasingly apparent that haemophiliacs should 
be advised to live within the limits of their disability and in the more severe 
cases this could lead to them living a more sedentary life. While it was 
acknowledged that this is a difficult area, impinging as it did on the question 
of clinical freedom, it was thought to be a realistic approach.

The following paragraph (paragraph 8) proposed a meeting with the Haemophilia Society 
with a view to discussing the use of the scarce resources available and other topics on a 
UK basis that might lead to the production of a UK register among other things.

5.116  An exploratory meeting of blood transfusion directors and haemophilia reference 
centre directors was held in Sheffield on 22 October 1976.112 Dr Biggs presented the 
data on need, estimated at 40million units of freeze-dried Factor VIII. International data 
suggested a need for England, Wales and Northern Ireland of 36,481,890 units, and 
for Scotland 3,741,917 units, giving 40,223,807 units in total. These figures presented 
a picture of spurious arithmetical accuracy, but they agreed fairly well with estimates 
based on UK data. She anticipated a shift from the use of cryoprecipitate to the use 
of concentrates, noting that five commercial companies were licensed to supply very 
satisfactory products which offered convenience in use.

5.117  In discussion, Dr Biggs is reported to have commented that 40million units was 
too low an estimate for the future because use was increasing. Dr Cash agreed. He was 
alarmed by the games and sporting risks now covered and the implications for demand: 
it was morally wrong to commit such large amounts of material. Dr Wallace worried that 
the Scots were in danger of taking over the meeting, and pressed for a common policy, 
but he too reflected the view that haemophilia patients should live within the limits of 
their disabilities. Dr Jones was of a different view, encouraging normal sporting activities 
such as football: if patients sat around they would need more therapy. He proposed a 
target of 42.4 million units. Following extensive discussion, the final proposal, from Dr 
Prentice, was that the current target was 40 million units, rising to 50 million units over 
the following three years. This was an open, uninhibited, discussion among experts. The 
minutes contrast well with those of meetings chaired by officials, but there were doubts 
about its usefulness.113 The fractionators were not in agreement about the criteria to apply 
and about the practical implications of working to the targets proposed.

111 [SGH.001.1320]
112 The full list of participants sets out the major players in the field (other than DHSS, SHHD and Northern Ireland government 

officials, who had not been invited) at this period. [SNB.001.4953]
113 Mr Watt’s letter to Dr McIntyre of SHHD dated 29 October 1976: [SNB.001.4958]; and Dr Wallace’s report to SHHD dated 25 

October 1976. [SNB.001.4960]
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5.118  At a meeting of SNBTS directors on 26 October 1976, in discussing the supply of 
Factor VIII concentrates, it was noted:

Dr Wallace, Dr Cash and Mr Watt had attended a meeting of English transfusion 
directors and haemophilia reference centre directors at the Sheffield Blood 
Transfusion Service on 22 October. They had concluded that, although 
Scotland’s problem was smaller than in England and Wales, there was still a 
long way to go towards setting ultimate targets for the production and use 
of Factor VIII products. It was agreed that a firm attempt should be made at 
the meeting of the haemophilia directors planned for 24 January 1977 to set 
interim Scottish targets. 

5.119  The October meeting had not resolved targets. Dr Cash and Dr Spencely had not 
in their paper resolved the issue of methodology to the satisfaction of United Kingdom 
colleagues. Estimates of demand remained uncertain. The paper’s projection of total 
UK demand at 50 million units exceeded Dr Biggs’ estimate of 40 million, but reflected 
the longer term projection for the UK as a whole. But each projection exceeded by a 
considerable margin the production targets on which the two major facilities were planned 
and constructed or developed at this time.

5.120  In the event, in the United Kingdom as a whole, there was an emerging shortfall in 
production of growing significance. The inability of domestic production to meet demand 
was reflected in the reported use of commercial Factor VIII concentrate. Zero use was 
reported until 1971. Thereafter, demand for commercial material was reported as follows:

Year Units Percentage of total Factor VIII

1972 94,530 0.86 

1973 875,260 5.53 

1974 2,680,775 13.05

1975 5,151,935 20.70

5.121  The figures reflect a material failure at the beginning of the reference period in the 
planning of production capacity, to anticipate the actual emerging levels of demand; and a 
correlative failure to provide production facilities in the United Kingdom with the capacity 
to service domestic requirements. If it were accepted that cryoprecipitate accounted for 
70% of total Factor VIII used in about 1975 (the view of Cash and Spencely in their paper 
published in 1976), commercial concentrate would have amounted to two thirds of the 
total concentrate used in 1975.

5.122  In a letter to The Lancet of 29 June 1974, Dr Biggs wrote: 

Those who treat haemophilic patients in the United Kingdom have in the past 
of necessity tolerated the chronic undertreatment of their patients and have put 
much time and effort into spreading the inadequate amounts of therapeutic 
material thinly so that deprivations should be least damaging. Essential but 
non-urgent operations have been postponed and are still being postponed. 
Economy has also been achieved by calculating the dose for each lesion for 
every patient to give the absolute minimum dose. In addition patients have not 
been put onto home therapy who would greatly benefit by this treatment…. 
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There is, in fact, evidence that 90% of haemophilic patients in the United 
Kingdom receive less (and in some cases much less) than optimum treatment for 
their complaint. The consequences of this undertreatment include subjecting 
the patients to unnecessary, painful and destructive bleeding into joints and 
muscles. Ancillary effects of undertreatment include loss of educational time 
and inability to hold continuous employment.

5.123  Dr Biggs proceeded to make an emotional appeal for the purchase and use of stocks 
of ‘good quality human Factor VIII’ readily available from commercial companies that were 
by then licensed to make supplies in this country, and dismissed, rather contemptuously, 
all arguments based on financial constraints. She concluded:

Whatever solutions there may be for problems of this sort in general, some 
immediate solution should be found for the ridiculous impasse of large available 
stocks of therapeutic materials locked up in stores because no-one will buy 
them and, on the other hand, patients in dire need of this same material.

5.124  The large increase in the use of commercial products shown in the table above may 
suggest that there had already been some movement in the direction sought. However, 
at least so far as England and Wales were concerned, her comment underlines the 
deficiencies in domestic production. 

5.125  It appears to be clear that the problems that preoccupied the medical profession 
and the technologists associated with blood product production in the mid to late 1970s 
related to production capacity, cost, and adequacy of therapeutic materials for appropriate 
treatment of the patient population. Awareness of Non-A Non-B Hepatitis (Hepatitis C) 
was an emerging issue: AIDS was yet to appear. As the 1980s progressed, the emphasis 
was to change dramatically.

5.126  The changes in production facilities and practices are dealt with in the context 
of trends in demand for and use of blood products. But there are a number of points 
of general importance that should be made at this stage, since they emerge from the 
discussion:

• At the beginning of the reference period there was already a well-established 
claim by haemophilia doctors to clinical independence that extended to the 
selection of therapeutic products thought best to suit the requirements of 
the individual patient.

• The independent selection of products did, and inevitably would, reflect 
convenience of use in the context of changing practice (such as the extension 
of home treatment) as well as therapeutic effectiveness and safety. 

• Since the commercial market to which Dr Biggs referred was largely serviced 
by foreign pharmaceutical companies, clinical independence and a policy of 
national self-sufficiency in blood products were bound to come into conflict. 

• Unless the fractionators had full knowledge of the total demand for the 
current groups of therapeutic products required for effective treatment 
of patients, and of the proportion of that demand likely to be met by 
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commercial purchases, effective planning of the production targets and 
production plant and processes required by the fractionation centres was 
unlikely to be achieved.

• While that would have been the case in a static market environment, the 
added elements of technological change and changing patterns of demand 
would inevitably add to the complexity of the problem of servicing the 
market.

• Technological development in public sector facilities, dependent on public 
funding, was likely always to be at a disadvantage compared with the 
commercial sector which could recoup costs from sales.

• Tensions between fractionators and government in budgeting and in finance 
were inevitable.

• Tensions between fractionators and clinicians were also inevitable unless 
there was a properly coordinated policy and management framework that 
was effective to resolve issues and implement solutions to problems as they 
emerged and were identified.

The final chapter

5.127  The evolving history of blood product production in Scotland will be traced 
chronologically in this report. However, at this stage it is appropriate to define the end 
of the exercise. In 1998 the fractionation of plasma from UK donors was banned as 
a precaution against the risk that variant Creutzfeldt-Jakob disease (vCJD) might be 
transmitted by blood products. As a result the SNBTS had to import plasma or obtain it 
from commercial sources. This, together with a move away from human blood clotting 
factors to synthetic alternatives, contributed to the decision in June 2006 to accept the 
recommendations of National Health Services Scotland that it was no longer viable to 
operate the PFC as part of the NHS.114 At the time the decision was taken production at 
the PFC had already been suspended due to concerns about quality assurance.115 The PFC 
closed in 2008 after attempts to find a private buyer failed. 

114 http://www.scotland.gov.uk/News/Releases/2006/06/26131748 
115 Ibid

http://www.scotland.gov.uk/News/Releases/2006/06/26131748
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Synopsis:

Existence of Non-A Non-B Hepatitis (NANB Hepatitis) viruses established - acknowledgement 
of high prevalence of NANB Hepatitis in haemophilia patients - first studies of haemophilia 
patients using liver biopsies - acknowledgement that liver function tests are not good 
predictors of liver disease - 1-Deamino-8-D-Arginine Vasopressin (DDAVP) suggested as 
the appropriate treatment for mild haemophilia patients - prioritising of research into 
NANB Hepatitis by Department of Health and Social Security (DHSS) - focus on research 
into viral inactivation of factor concentrates by heat treatment - acknowledgment that 
NANB Hepatitis accounts for the majority of post-transfusion hepatitis - first discussion of 
the possibility of screening donors for NANB Hepatitis by surrogate testing - continuing 
uncertainty as to the natural history of liver disease.  

Introduction

6.1  The current state of knowledge of hepatitis viral infections is described in Chapter 
2. In contrast, the generally accepted state of knowledge at the beginning of the reference 
period in 1974 was rudimentary. This chapter is primarily concerned with developing 
knowledge concerning hepatitis viruses and transmission of these viruses by blood 
products during the period 1974–1981. 

6.2  By the mid 1960s, it was generally understood that hepatitis could be transmitted 
in water-borne form (enterally), in the case of ‘infective hepatitis’, or in blood-borne 
(parenteral) form, in the case of ‘serum hepatitis’. The first association of blood transfusion 
with the development of hepatitis was reported in 1943.1 The first report in the United 
Kingdom (UK) of hepatitis transmission by the use of Cryoprecipitate appeared in 1969.2 
The report noted one previous case reported in 1966.3 The English correspondents 
indicated that there had been extensive use of the product, without mishap, but re-
emphasised the potential danger of Cryoprecipitate, and the importance of ensuring its 
use only when strictly needed. The first description of possible transmission of hepatitis by 
Factor VIII concentrate was in 1963 by Maycock et al in a comprehensive report of English 
experience of the early use of human anti-haemophilic globulin concentrate.4 The authors’ 
conclusions supported the use of concentrate as a reliable means of controlling bleeding 
in haemophilia patients, noting that ‘there are no contra-indications to its prolonged or 
repeated use’. 

6.3  Maycock et al observed that, in relation to the possible cases of jaundice, there 
were no environmental factors indicating infective hepatitis. However, there was still little 
real understanding of the distinctions between the two types of what were presumed 
to be virally induced hepatitis, even by the mid 1960s, nor had any agents responsible 
for enteral or parenteral hepatitis been reliably identified. The prognosis for patients 

1 Beeson PB, Jaundice occurring one to four months after transfusion of blood or plasma, JAMA, 1943 121:1332
2 Whittaker, JA., Brown, MJ. ‘Serum hepatitis in a haemophiliac’, British Medical Journal, 1969; 3: 597 [LIT.001.0248]
3 Del Duca & Eppes New England Journal of Medicine, 1966; 275: 965
4 W.d’A Maycock et al, Further Experience with a Concentrate Containing Human Antihaemophilic Factor, Brit J. Haem, 1963: 9: 

215 [LIT.001.0063]
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contracting post-transfusion hepatitis (PTH) had not been fully understood. So, writing 
in The Practitioner in August 1965, Dr J Grant of the Regional Blood Transfusion Centre, 
Oxford said:

The development of Homologous Serum Hepatitis is a hazard which besets 
rather less than 1% of recipients of whole blood or small pool-plasma. It is 
caused by the transmission of a virus from a carrier to a susceptible patient. 
The donor is probably not aware that he is a carrier, he gives no history of ever 
having had infective hepatitis himself (otherwise he would have been excluded 
from the donor panel) and no single test or battery of liver function tests has 
yet been devised which will reliably distinguish carriers of virus from normal 
subjects.

Recipients vary in their susceptibility…

Some patients suffer no upset from the transmitted virus, some may have 
only a transient liver dysfunction with or without jaundice and yet others may 
develop a rapidly fatal hepatic necrosis. The incubation period of infective 
hepatitis is about 20 to 40 days, whereas that of homologous serum hepatitis 
is 40 to 160 days…5

6.4  By the beginning of the reference period, it was recognised by medical scientists and 
practitioners that factor concentrates generally were associated with a risk of transmitting 
hepatitis.6 Writing in 1974, Buchholz said that among diseases transmitted by transfusion:

…hepatitis reigns supreme as the major cause of transfusion-associated 
disease.7

6.5  Generally, however, the increased risk of clinical illness was thought to be insufficient 
to overbalance the advantages of the use of Cryoprecipitate and concentrates in clinical 
treatment of haemophilia.8

6.6  By 1971, the incidence of post-transfusion jaundice in haemophilia and Christmas 
disease patients had been studied by a Medical Research Council (MRC) Working Party, and 
reported to the United Kingdom Haemophilia Centre Directors Organisation (UKCHDO).9 
The study related to 1066 patients, covering a wide distribution of ages (with a mean 
age of 21.9) who were being treated at 30 Haemophilia Centres. 2.8% were jaundiced 
during 1969 or early 1970. Three patients had died. Two of the three had been treated 
with Cryoprecipitate only. The third had been treated with Cryoprecipitate and Factor VIII 
concentrate. Meanwhile, a smaller study of 208 haemophilia patients in Oxford showed 
that seven had developed jaundice. Other data, again derived from patients treated at 
the Oxford centre, indicated the incidence of Hepatitis B associated antigen and antibody. 
It was reported that, of the sample of 60 patients, 11 had a positive test for Hepatitis B 
antigen or antibody and that of these only one developed ‘clinical hepatitis’.

5 Col 195, No 1166 (August 1965) pp 184 – 5
6 Biggs, ‘Jaundice and antibodies directed against factors VIII and IX in patients treated for haemophilia or Christmas disease in the 

United Kingdom’, Br J Haematol, 1974; 26: 313 – 329 [LIT.001.0099]
7 Buchholz, ‘Blood Transfusion: Merits of Component Therapy’, The Journal of Paediatrics, February 1974; 84(2): 165 

[LIT.001.0141]
8 A powerful statement of the balancing of interests and the need to continue use of concentrates was set out in a letter by 

Kasper and Kipnis: ‘Hepatitis and clotting - factor concentrates’, JAMA, 1972; 221(5): 510 [LIT.001.0098] 
9 [DHF.001.1811] 
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6.7  On the basis of the data from the 60 patients, it was reported that, whereas about 
18% of individuals had evidence of infection with the Hepatitis B Virus (HBV) at this time, 
only 2.8% had overt illness. This led to the incorrect conclusion at the time (1972) that 
persons with haemophilia had ‘considerable resistance’ to clinical infection with HBV. The 
view expressed was that:

Although the surveys do not involve large numbers it is likely that the 
prevalence of hepatitis virus in the materials used to treat haemophiliac patients 
is approximately as expected. The overall low incidence of clinical illness is 
presumably due to the fact that the patients became immunized in childhood.

6.8  It appears that the focus in both PTH and hepatitis among haemophilia patients 
treated with blood products (Cryoprecipitate, then concentrate) was on acute, clinically 
observed, hepatitis. In 1971 it was thought that this was largely due to HBV infection. 
The possibility of any form of chronic disease was ill understood and little appreciated. 
The increased risk of clinical illness was not thought to be so great as to overbalance the 
advantages of the use of concentrates in particular.

6.9  Dr Biggs published data in 197410 relating to the incidence of jaundice in patients 
treated for Haemophilia A and B (Christmas disease) in the period 1969 to 1971. This 
paper referred to data collected from 37 Haemophilia Centres over a three year period. 
PTH was described as a rare complication of two rare diseases. But the disease was 
described as one of the two most alarming complications associated with the treatment 
of haemophilia patients. The paper stated:

Transfusion hepatitis is a disease caused by several viruses which may occur 
in donor plasma. There is every reason to suppose that these viruses may be 
present in the various protein fractions used to treat haemophilia and Christmas 
disease (cryoprecipitate, human antihaemophiliac globulin…and factor-IX 
concentrate). The incidence of the Hepatitis B virus in the donor population 
was of the order of 1 per 800 donations at the time that these observations 
were made…Since then the screening of all donors for hepatitis B antigen 
has been instituted and the incidence of samples grossly contaminated with 
hepatitis B virus is now certainly less. Screening, however, is unlikely to remove 
all infected samples because more than one virus is involved and because the 
screening method is not sufficiently sensitive to detect all samples infected 
with Hepatitis B virus.

The theoretical danger of exposure to infection increases with the number of 
donations contributing to the doses of treatment material used….11

6.10  By the date of publication, (1974) the benefits of improved testing and screening for 
HBV, had led to the realisation that more than one blood-borne virus was responsible for 
PTH. Of 1837 patients, 62 were said to have had 64 episodes of clinical jaundice during 
the three years of the study. The diagnostic features identified were identical to those 
reported at the Haemophilia Centre Directors’ meeting on 5 April 1971, and related to 
the acute illness. 

10 See footnote 6 for full reference [LIT.001.0099]
11 The report also covered the development of inhibitors of Factor VIII: jaundice was one of two disturbing factors
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6.11  The discussion in the paper reflects the understanding at the time:

The clinical value of early treatment of haemophilic patients in the saving of 
life and the prevention of crippling is now well established. This treatment is 
known to carry two main hazards: (1) the transmission of viral hepatitis; (2) the 
development of specific antibodies against coagulation factors.

The data on hepatitis suggest that severely affected and multi-transfused 
patients with coagulation defects do not have a high incidence of clinical illness 
associated with jaundice. Present calculations suggest that if all of the patients 
were exposed to virus contained in pools of plasma 4 – 5% of them might 
develop clinical illness. The proportion of patients exposed to virus is likely to 
decrease in future rather than to increase since donations grossly infected with 
Hepatitis B antigen will be excluded by universal donor screening….

6.12  It was thought that patients developed some immunity to the virus from multiple 
transfusions. It also suggested that large donor pools might be a positive advantage 
because the virus would be diluted and would also contain Hepatitis B antibodies.

6.13  Donor screening was introduced following the identification of the Hepatitis B 
surface antigen (HBsAg). The antigen against the virus that was to become known as 
HBV was known from about 1963, when it was identified by Blumberg et al in the serum 
of an Australian Aborigine. It was initially called ‘the Australian Antigen’. The discovery 
would revolutionize the understanding of viral hepatitis and change radically the direction 
of research of the disease.12 Four years later Blumberg’s group recognised that the 
appearance of this antigen was related to type B hepatitis, serum hepatitis.13 Following 
their work, methods of detection of the antigen were developed, of which, at the time, 
radio-immunoassay (RIA) was the most sensitive, and the best method available for blood 
screening and for general use.14 

6.14  The danger of clinical hepatitis following blood transfusion was thought to be 
small in the UK at this time. However, once testing had become available in about 1970, 
the high incidence of anti-HBs (the antibody to the surface antigen of the HBV virus) in 
haemophilia patients suggested that a high proportion did become infected by HBV.

6.15  The identification of the Australian Antigen led to research that demonstrated a 
clear association between the presence of HBsAg in donor blood and the development 
of Hepatitis B or the antigen and its antibody in the recipient.15 The study also led to the 
conclusion that Hepatitis B accounted for a relatively small proportion of cases of PTH, of 
the order of 20–25%. Further research followed in the United States of America (USA). 
Research led by Alter, Aach, Knodell and Seeff confirmed that HBV was responsible for a 
low proportion only of PTH. 

6.16  In addition, research in the USA had distinguished risk relative to the source of 
blood. The wider historical context is set out by Alter and Seeff:

12 Zuckerman, AJ. and Thomas HC. (eds) (1993) Viral Hepatitis: Scientific Basis and Clinical Management page 470
13 Blumberg, et al ‘A serum antigen (Australia antigen) in down’s syndrome, leukaemia and hepatitis’, Ann. Intern. Med, 1967; 66: 

924 – 931
14 Sherlock, S. (1975) Diseases of the Liver and Biliary System, 5th edition, Blackwell, Oxford, page 311
15 Viral Hepatitis: Scientific Basis and Clinical Management page 470
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Prior to the advent of hepatitis serological assays, by far the most important 
hepatitis risk factor identified was the origin of the donor blood. As early as 
the 1960s, investigators had noted that paid (commercial) blood was much 
more likely to be associated with subsequent hepatitis in the recipient than 
was blood that had been voluntarily donated…Even stronger support for this 
observation emerged during the 1970s…In every study in which this risk was 
investigated, the frequency of hepatitis was found to be far greater in recipients 
of commercial blood than in recipients of volunteer donor blood.16

6.17  The UK’s volunteer system of blood donation did not hamper the development of 
testing for HBsAg. The early stages in the study were summarised in the third report 
of the Department of Health and Social Security (DHSS) Advisory Group on Testing for 
the Presence of Hepatitis B Surface Antigen and its Antibody.17 The Advisory Group was 
appointed jointly by the DHSS, the Scottish Home and Health Department (SHHD) and the 
Welsh Office to study the organisation of and responsibility for testing blood donations 
and other specimens of blood in the hospital service. A meeting was convened by the 
DHSS on 20 July 1970 to discuss the problems. It recommended that the department 
should give any assistance it could in the institution of testing blood donations for the 
presence of the Australian Antigen and its antibody.

6.18  In May 1972, the group published a revised report.18 The report recommended 
that Regional Transfusion Centres (RTCs) should start testing all blood donations for the 
presence of the Australian Antigen and its antibody at the earliest possible date, using, 
initially, an immunoelectro-osmophoretic method of testing. The group pointed out, 
however, that knowledge of all aspects of the Australian Antigen was accumulating very 
rapidly and that its recommendations should therefore be regarded as interim and subject 
to modification at a later date.

6.19  Tests to screen for the Hepatitis B antigen were pioneered in 1971, and were 
introduced for all blood donations in the UK from December 1972. Confidence in the tests 
was high but not unqualified. Dr Biggs’ observations in 1974 relating to the incidence of 
jaundice in patients treated for Haemophilia A and B (Christmas disease) in the period 
1969–1971 have been quoted above, along with her reservations on the efficiency of the 
screening tests available.19 However, developments were in hand.

6.20  During 1974 the screening of blood donations with third generation tests for 
HBsAg significantly reduced HBV infection among blood transfusion recipients. However, 
it did not lead to its effective eradication. Although many haemophilia patients receiving 
Cryoprecipitate or Factor VIII concentrate had already become infected with HBV by 1974, 
subsequent studies were to show that the vast majority of these individuals did not sustain 
long term liver damage from HBV. 

6.21  Meantime, developments in the knowledge of the Hepatitis A Virus (HAV) had not 
progressed so far. In 1972, J Garrott Allen attributed PTH to one or other of two viral agents: 
Hepatitis A or Hepatitis B.20 His use of the term ‘Hepatitis A’ was misleading. In about 25% 

16 Viral Hepatitis: Scientific Basis and Clinical Management page 473
17 [DHF.003.0037] This report was published in 1981.
18 ‘Revised Report of the Advisory Group on Testing for the Presence of Australia (Hepatitis-Associated) Antigen and its Antibody‘: 

1972 DHSS This was in fact the first report. [DHF.001.1980]
19 See footnote 6 for full reference [LIT.001.0099]
20 Garrott Allen, J. (1972) The Epidemiology of Post transfusion Hepatitis, Stanford, page 16
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of his subjects the infection diagnosed was of Hepatitis B infection, demonstrated by the 
presence of the Hepatitis B surface antigen. But, as he used it, ‘hepatitis A’ was a diagnosis 
by default, in the absence of any immunological test for its agent at that time. 

6.22  HAV, an enteral, not a blood-borne virus, was identified in 1973 by Feinstone et al.21 
In 1973, there were still no blood tests to detect either its presence or the fact that an 
individual had been exposed to the virus. That development would come in 1974–1975. 
At the beginning of the reference period, in 1974, scientists were approaching a critical 
change in understanding that would lead to the identification of forms of hepatitis that 
were neither form A nor form B, but that stage had not been reached.

6.23  The Feinstone article in Science represented a significant advance in published 
information in the UK, but does not appear to have made an immediate impact.22 By 
way of comparison, a report of the (then) Medical Research Council (MRC) Working Party 
on Post-Transfusion Hepatitis to the MRC Blood Transfusion Research Committee was 
published in the Cambridge Journal of Hygiene.23 The report was received for publication 
on 21 February 1974. It related to the extensive and long-term study already reported in 
part in the paper by Maycock and others and in the reports of the DHSS Advisory group 
referred to above. Members of the working party included Professor Sheila Sherlock and 
Professor AJ Zuckerman. The chairman was Dr W d’A Maycock. As well as the general 
objective of collecting information about the incidence of PTH, the specific objectives of 
the study were related to Hepatitis B, Cytomegalovirus (CMV) and Epstein-Barr virus (EBV). 
One hundred and fifty eight patients developed raised serum alanine aminotransferase 
(ALT) values after transfusion. Two groups, amounting to six patients, had histological or 
clinical features consistent with viral hepatitis. Thirty five had conspicuous or sustained 
serum ALT rises without symptoms or physical signs suggestive of viral hepatitis and were 
put into an indeterminate class. The remaining 115 patients were thought not to have 
viral hepatitis. A very low prevalence of viral hepatitis was recorded - overall about one 
per cent. 

6.24  The MRC report implicitly showed that not all cases of PTH could be ascribed to HBV, 
but few conclusions were drawn from this. 24 In the analysis of none of the groups studied 
by the MRC Working Party was the possibility of viral hepatitis that was neither A nor B 
considered. The date of the study, which was submitted for publication in February 1974, 
may be relevant, as may the period over which patients were identified for participation, 
1 July 1969 to 20 June 1971. Commenting on the results, Alter and Seeff later stated that 
NANB Hepatitis in fact accounted for 80% of the cases studied.25 The same position on 
the incidence of hepatitis appears from a contemporary article in the (American) Journal 
of Paediatrics.26

21 Feinstone et al, ‘Hepatitis A; detection by immune electron microscopy of a virus like antigen associated with acute illness’, 
Science, 1973; 182: 1026

22 Cf, in America: Alter and others, ‘Post transfusion hepatitis after exclusion of commercial and hepatitis-B antigen-positive 
donors’ Ann Intern Med 1972; 77(5): 691 - 699; Hollinger and others, ’Limitations of solid-state radioimmunoassay for HB Ag in 
reducing frequency of post-transfusion hepatitis’ N Eng J Med 1973; 289(8): 385 - 391

23 J. Hyg., Camb., ‘Post transfusion hepatitis in a London hospital: results of a two-year prospective study’, 1974, 73: 173 - 188 
[LIT.001.0116]

24 See footnote 23 for full reference [LIT.001.0116]
25 Viral Hepatitis: Scientific Basis and Clinical Management page 472, table 29.2. It is possible that the MRC approach was 

influenced by the views held by Professor Zuckerman at the time. The textbook expresses the widespread surprise that, following 
the identification of HAV by Feinstone et al, analysis of stored sera from certain US studies showed that none of the cases of PTH 
could be attributed to HAV. 

26 See footnote 7 for full reference [LIT.001.0141] 
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1974–1975

6.25  As noted already, American research into the incidence of Hepatitis B had concluded 
that a relatively small proportion of cases of transfusion associated hepatitis were of 
Hepatitis B. At first, the origin of non-B cases of hepatitis appeared obscure. Some workers, 
such as J Garrott Allen, thought these cases to be associated with HAV. It had been 
recognised that factor concentrates were associated with a risk of transmitting hepatitis,27 
at first generally, but then in the case of Hepatitis B specifically.28 The view that there 
were only two relevant hepatitis viruses was reinforced in the UK by Professor Sherlock in 
the 5th edition of her book, Diseases of the Liver and Biliary System, published in 1975. 
The book can be taken to provide an authoritative description of the state of knowledge 
available to the medical profession in the UK generally from 1974–1975.29 HAV was not 
identified as a separate cause of concern: despite her observation that the disease might be 
transmitted parenterally,30 it was not thought to be associated with transfusion. Hepatitis 
B was described as a ‘long incubation disease’. It was spread classically by therapeutic 
administration of blood and blood products, but it could also be spread orally, and sexual 
transmission was likely.31 The 5th edition contained no reference to the NANB Hepatitis 
virus. 

6.26  Professor Sherlock’s description of the clinical course of viral hepatitis included the 
following:

Hepatic involvement, particularly to the extent of jaundice, is an infrequent 
complication of rather a common virus infection. The picture varies widely, 
ranging from slight malaise to a severe and fatal disease culminating in hepatic 
coma…

In general, type A and type B hepatitis run the same clinical course. Type B tends 
to be more severe and may be associated with a serum sickness-like syndrome. 
The relationship of type B to chronic liver disease has been established…

The severity is very variable. The mildest attack is without symptoms and 
marked only by a rise in serum transaminase levels. If it is of type B there is 
transient HBAg positivity. Alternatively, the patient may still be anicteric but 
suffer gastro-intestinal and influenza-like symptoms… 

The usual icteric attack in the adult is marked by a prodromal period usually 
about 3 or 4 days but even up to 2 or 3 weeks…

The prodromal period is followed by darkening of the urine and lightening of 
the faeces. This heralds the development of jaundice and symptoms decrease…
Appetite returns and abdominal discomfort and vomiting cease. Pruritis may 
appear transiently for a few days…

The adult loses about 10 lb weight. A few vascular spiders may appear 
transiently.

27 See footnote 6 for full reference [LIT.001.0099]
28 Viral Hepatitis: Scientific Basis and Clinical Management page 470. See also Craske et al , ‘the outbreak of hepatitis associated 

with intravenous injection of Factor VIII concentrate’ The Lancet, 1975; 2:221-233 [LIT.001.0360] 
29 Later editions remained authoritative and Professor Sherlock was the sole author until and including the 8th Edition (1989)
30 Sherlock: Diseases of the Liver and Biliary System , 5th edition, page 250
31 Sherlock Diseases of the Liver and Biliary System , 5th edition, page 306
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After an icteric period of about 1 – 4 weeks the adult patient makes an 
uninterrupted recovery...After apparent recovery lassitude and fatigue persist 
for some weeks. Clinical and bio-chemical recovery is usual within 6 months 
of onset.32

6.27  Professor Sherlock noted the possibility of prolonged jaundice, also followed by 
complete recovery, and commented on post-hepatitis syndrome as a condition leaving the 
patient feeling ‘below par’ for weeks or months. She commented that chronic persistent, 
chronic active hepatitis, post-hepatitic scarring and cirrhosis could all develop.33 Of these, 
the author described chronic persistent hepatitis as benign. She continued:

Chronic active hepatitis often proceeds to or is associated with cirrhosis. Chronic 
active hepatitis also has many causes. The mechanism by which hepatocellular 
necrosis proceeds in any individual to chronic active hepatitis and finally to 
the irreversible stage of cirrhosis is in most instances unknown. Knowledge of 
the factors determining this course would give the key to the development of 
cirrhosis.34

6.28  On epidemiological grounds, doubts grew whether HAV could account for the 
majority of cases of PTH. In 1974 Prince et al suggested that a substantial proportion 
of cases of PTH were caused by neither HAV nor HBV and they suggested the existence 
of an additional hepatitis virus or viruses.35 The work of Feinstone et al, published in 
1973, was not cited.36 The authors relied on incubation periods; the lack of intra-familial 
transmission; and the failure of gamma-globulin to modify the results to support the 
inference that Hepatitis A infection was not relevant. Two hundred and ninety nine patients 
were involved in the research. They had undergone surgery (mostly cardiovascular surgery) 
at New York University Hospital between May 1969 and August 1972. The authors were 
able to demonstrate that the condition they described was probably not Hepatitis A or 
Hepatitis B, and inferred that the cause was some other, unidentified, virus. This additional 
virus became known as ‘Non-A, Non-B Hepatitis’. This agent proved to be elusive and 
defied many wide-ranging efforts to identify it. 

6.29  The identification of the specific HAV by Feinstone et al provided a basis for proof 
of Prince’s hypothesis.37 Serological analysis in 1975 of stored sera from the earlier studies 
revealed that none of the cases of PTH could be attributed to HAV. While, in retrospect 
this may not appear to be surprising since HAV was thought to be almost exclusively 
water-borne, not blood-borne, previous failure to infer the existence of a NANB Hepatitis 
virus or viruses underlines the importance of the work of Feinstone and Prince.

6.30  Two other points made by Prince et al in the 1974 article are to be noted. The authors 
suggested, albeit tentatively, that there were long-term risks associated with Hepatitis B 
and Non-B viruses.

32 Sherlock: Diseases of the Liver & Biliary System, 5th ed p 321-2
33 Sherlock: Diseases of the Liver & Biliary System, 5th ed p 333
34 Sherlock: Diseases of the Liver & Biliary System, 5th ed p 390
35 Prince et al, ‘Long incubation post transfusion hepatitis without serological evidence of exposure to Hepatitis-B virus’, The Lancet 

1974; 2: 241-6 [LIT.001.0363]
36 See footnote 21 for full reference
37 Though published first, Feinstone’s work is said to have been later in date: Viral Hepatitis: Scientific Basis and Clinical 

Management. But this must be questioned in view of the citation in the Prince paper of one paper read at the 6th symposium of 
the American Red Cross in May 1974 
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Long-term complications of acute hepatitis-B infection, such as chronic 
hepatitis, cirrhosis, and hepatoma, have been reported to follow mild anicteric 
infections more frequently than severe icteric cases;38 consideration must thus 
also be given to the possibility that non-B hepatitis may play a role in the 
aetiology of some forms of chronic liver disease.

6.31  Secondly, they reported that, in their series, the risk of Non-B Hepatitis was ten times 
higher among recipients of blood obtained from commercial sources than among those 
given blood from volunteer donors. The data, drawn from unpublished material provided 
by Brotman, Prince, Kuhns and others, incidentally provided support for the findings in 
1960’s studies referred to earlier of the higher risk of PTH from blood collected from 
commercial donors. 

6.32  In 1974 sensitive and accurate tests for HAV and HBV were beginning to be widely 
available, and several groups reported in the following year that the majority of patients 
with clinically diagnosed PTH were negative for infection with HAV and HBV.39 

6.33  Meantime, the DHSS Advisory Group on Testing for the Presence of Hepatitis B 
Surface Antigen and its Antibody (a slightly amended title) was reconvened on 6 December 
1973. In this phase of its operations, serological assays were being developed and applied 
routinely in the UK. The Group recommended that Reverse Passive Haemagglutination 
(RPH) should be adopted by RTCs in place of Counterimmunoelectrophoresis (CIE) to 
screen every blood donation for the presence of HBsAg. In its second report published in 
September 1975, it recommended that the practice of excluding donors with a history 
of jaundice be discontinued provided that HBsAg was not detected and the donor had 
not suffered from hepatitis or jaundice during the previous 12 months.40 It appears that 
there was growing confidence in the effectiveness of the screening process to reduce, if 
not totally eliminate, the risk of transmission of HBV. The inference appears to be that, 
provided one excluded HBV by the HBsAg test, one could ignore other factors, such as a 
history of hepatitis more than a year previously.

6.34  In 1975 Harvey Alter and colleagues described a prospective study of PTH using 
repeated liver function tests, in 204 cardiac surgery patients.41 They identified 51 cases 
(by elevated ALT measurements) of possible transfusion hepatitis and found no serological 
explanation (by exclusion of HBV) for this in 34 (71%) cases. They concluded: 

The data suggest that a large proportion of long incubation post transfusion 
hepatitis is unrelated to hepatitis B and that control of post-transfusion hepatitis 
will require identification of a hepatitis virus(es) type C. 

6.35  Following this work, and that of Prince already described, the term ‘non A, non B 
hepatitis’ was coined as a collective term for hepatitis in which, at that time, HAV and 
HBV, CMV and EBV had been excluded as causal agents.42 Much later, further research 
led to the identification of the Hepatitis C Virus (HCV)43 as the predominant cause of 

38 Prince, Gastroenterology 1971; 60, 913
39 Alter H J., Purcell R H., Holland P V., Feinstone S M., Morrow A G. and Moritsugu Y. ‘Clinical and serological analysis of 

transfusion-associated hepatitis’, The Lancet 1975; 2: 838 - 841
40 Second Report of the Advisory Group on Testing for the Presence of Hepatitis C Surface Antigen and its Antibody: 1975 DHSS 

[SGH.003.0079]
41 See footnote 39 for full reference
42 By December 1989, CMV and EBV were also excluded as causal agents: [SNF.001.1180]
43 Identified by Chiron Corporation in spring 1988 and announced on 10 May 1988: A v National Blood Authority (No. 1) 2001 3 

All ER 289 at para 8
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the condition described, though not the exclusive cause.44 The inability to identify NANB 
Hepatitis viruses had, as a necessary corollary, the inability to develop any screening test or 
assay that would enable infected donations to be excluded from the source materials used 
as whole blood and blood components or in the manufacture of blood products. In time, 
a major debate would take place over the use of ‘surrogate’ tests. As at 1974, knowledge 
of HBV and NANB Hepatitis infection was not developed. Awareness of the risk of viral 
infection from blood and blood products was unrefined and unsophisticated.

6.36  Knowledge of Hepatitis in 1974 – 1975

• Recognition that HBV accounted for a relatively small proportion only of 
cases of PTH was beginning to be reported. 

• HAV was discounted as a cause of PTH following Feinstone’s characterisation 
of the virus and the development of serological tests for the virus.

• The term NANB Hepatitis was coined for hepatitis in which, at that time, 
HAV and HBV, CMV and EBV had been excluded as causative agents.

• Routine (fairly sensitive) testing of HBsAg in all donor blood meant that, 
from this time, new cases of PTH caused by HBV would be very rare in the 
UK.

• The fact that at least 20% of haemophilia patients, treated with clotting 
factor, had markers of past infection with HBV was recognised. 

• Serum markers of HBV in routine use were still confined to HBsAg-correctly 
thought to be an indicator of potential infectivity, and anti-HBs-correctly 
thought to indicate past infection with HBV, and to indicate immunity from 
further infection as well lack of infectivity. 

• Understanding of the natural history of HBV infection, and particularly 
of the groups at risk of developing chronic HBV infection, was still poorly 
developed. But Prince and colleagues had already reported that long term 
complications of acute Hepatitis B infection, such as chronic hepatitis, 
cirrhosis and hepatoma, appeared to have followed mild anicteric infections 
more frequently than severe icteric cases.45 

• Factor therapy had become more and more popular with haemophilia 
sufferers and their doctors46 and there was a consequent significant increase 
in demand for blood from which these factors were extracted.47

• There was a slow realisation that factor therapy almost always resulted 
in hepatitis infection. But the severity of the risk was under-estimated. 
When NANB PTH was identified, it was assumed to be a relatively benign 
condition.48

44 A letter to The Lancet of 16 November 1974 by Fiala and others of California, and two Abbott workers, Overby and Ling, in 
response to Prince, suggested that more work was required on the possible role of cytomegalovirus in hepatitis

45 Prince, Gastroenterology, 1971; 60: 913 cited in The Lancet article of 1974 [LIT.001.0363]
46 In 1974, Peter Jones, a haemophilia specialist published Living with Haemophilia (Lancaster: Medical and Technical Publishing 

Co. Ltd). This was written as an introductory guide to haemophilia for haemophilia patients and their families, and reflected the 
views of contemporary haemophilia groups 

47 Spencely & Cash, ‘Factor VIII replacement in the treatment of haemophilia A – a simple illustration of a need-supply-demand 
spiral’ British Journal of Preventative Medicine, 1974; 28:71 [LIT.001.0149]

48 Koff, RS (1978) Viral Hepatitis, Wiley, page 37
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Events in 1975

6.37  On 6 January 1975, Dr J Garrott Allen of the Stanford University Medical Centre 
wrote to Dr William Maycock, Director of the Blood Products Laboratory, Elstree.49 He 
expressed concern about obtaining blood from paid and prison donors particularly in the 
USA. He asked a number of questions about the processing of blood donations in the UK. 
He mentioned that the pharmaceutical company, Cutter, had produced a product called 
Konyne which was ‘extraordinarily hazardous’ – 50–90% of the recipients had developed 
icteric hepatitis half of which had proved fatal. He suggested that half or more of the 
cases of PTH were caused by an agent other than the Hepatitis A or B viruses. His intention 
in writing appears to have been to persuade the UK to stop buying commercial blood 
products from American companies on the basis that this adversely affected American 
attempts to set up a volunteer donation programme. 

6.38  On 26 March 1975, Major General HC Jeffrey, National Medical Director, Scottish 
National Blood Transfusion Service (SNBTS) wrote to Dr John Wallace, Regional Director, 
Glasgow and West of Scotland Blood Transfusion Service. He discussed hepatitis, indicating 
that, despite all precautions taken in the light of current knowledge, a few cases of PTH 
were ‘bound to arise’ and making reference to the 1974 Prince publication.50 The letter 
was copied to Dr McIntyre at SHHD.

6.39  On 10 April 1975, Feinstone et al published the results of research into 22 patients 
who had an episode of PTH that was not positive for the Hepatitis B antigen.51 Their 
findings suggested the possibility of a viral agent other than Hepatitis A or B which was 
commonly transmitted by blood transfusion.

6.40  In May 1975, the World Health Organisation (WHO) produced the World Health 
Assembly Resolution 28.72 entitled ‘Utilization and Supply of Human Blood and Blood 
Products’.52 This resolution recommended that member states should develop national 
blood transfusion services based on voluntary non-remunerated regular blood donation. 
It stated that each country should be able to supply sufficient quantities of its own blood 
and blood products to meet clinical needs. It also stated that efforts should be made to 
stop the practice of commercial collection of blood.

6.41  At this time, prior to the full commissioning of the Protein Fractionation Centre at 
Liberton (PFC), Scotland was in part dependent on imported products for the treatment 
of haemophilia. On 11 June 1975, at a meeting of SNBTS Directors, the purchase of 
commercial blood products was discussed as a procurement matter.53 The live issue 
was whether commercially produced blood fractions which might be required should 
be purchased by SNBTS or by health boards. On 30 September 1975, at a subsequent 

49 [SGH.004.6061]
50 [SGF.001.2780]
51 ‘Transfusion-Associated Hepatitis not due to viral hepatitis Type A or B’: The New England Journal of Medicine, 1975;292:767-

770 [LIT.001.0137]
52 [DHF.003.0764] 
53 [SNF.001.0001] and [SGH.001.6135]
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meeting of SNBTS Directors, it was decided that, because of the comparatively minor 
nature of the problem, it should be left to directors to purchase and distribute human 
blood products should this prove necessary, pending full commissioning of the PFC.54 

6.42  From 27 July to 1 August 1975, a symposium, organised by the World Federation of 
Haemophilia and the International Society of Blood Transfusion, took place in Helsinki.55  
The reports of proceedings at the symposium showed that concentrates were frequently 
associated with side-effects which might be of clinical relevance, including hepatitis. 
However the view was that the side-effects did not justify withdrawal or limitation of 
replacement therapy as this would result in a significant deterioration in the quality of 
life of haemophilia patients. Dr Cash also gave a paper at the symposium, ‘Factor VIII 
Concentrates, Transfusion and Immunology’.

6.43  A paper by Mannucci et al, ‘Asymptomatic liver disease in haemophiliacs’, reported 
that 45% of haemophilia patients had raised ALT levels possibly caused by one or more 
NANB Hepatitis viruses.56 The data suggested that, in persons with haemophilia, the 
repeated contact with the NANB Hepatitis agent might cause chronic liver damage not 
associated with overt illness.57 This appears to have been the first suggestion that NANB 
Hepatitis, in respect of persons with haemophilia, was more than just a benign condition.

6.44  In August 1975, Dr Craske of the Public Health Laboratory, Dorset, published 
data on an outbreak of jaundice following the infusion of commercial Factor VIII in the 
Bournemouth haemophilia centre, ‘An outbreak of hepatitis associated with intravenous 
injection of Factor VIII concentrate’.58 There was a 50% incidence of hepatitis after 
treatment. There was a pronounced increase in risk when commercial concentrates (all 
imported from the USA) were used. He proposed that concentrates should be prepared 
from volunteer donors in the UK who had been tested for Hepatitis B by RIA. He suggested 
restrictions on the use of concentrates. There was a further reference to this study in Dane 
et al, ‘Factor VIII concentrate and Hepatitis’.59

6.45  In September 1975, the Advisory Group on Testing for the Presence of Hepatitis 
B Surface Antigen and its Antibody (previously called the Advisory Group on Testing for 
the Presence of Australia (Hepatitis-Associated) Antigen and its Antibody), produced its 
second report60. The group recommended that donors who tested positive for HBsAg 
should be excluded from the donor panel and that the practice of excluding donors with 
a history of jaundice should be discontinued unless they tested positive for HBsAg61.

6.46  On 19 September 1975, the Royal College of Physicians and Surgeons of Glasgow, 
held a symposium on haemophilia.62

54 Cf Points of Clarification document in respect of a debate in the Scottish Parliament on 22 December 2005, prepared by an 
unnamed individual in the SNBTS on 1 February 2006 [SNF.001.2449]. Central contracts for the purchase of commercial Factor 
VIII were held by the Department of Health from 1972-1979. These were discontinued on 30 April 1979 and individual health 
authorities were advised to purchase commercial products locally thereafter. Detailed information on the use of commercial 
products was collected by UKHCDO and is held in its archive

55 [DHF.001.2292] and [SNB.003.4064] (references to Symposium)
56 J Clin Path, 1975;28(8):620-4 [LIT.001.0132]
57 [LIT.001.0132]
58 The Lancet, August 2 1975;2:221-223 [LIT.001.0360]
59 The Lancet, 16 August 1975; 328 - 329 [LIT.001.0358]
60 [SGH.003.0079]
61 [SGH.003.0079]
62 [SNB.001.6951]
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6.47  On 20 September 1975, the editorial in the British Medical Journal  (BMJ) adopted 
a position about transfusion associated hepatitis which relied heavily on the findings of 
Feinstone and Prince et al.63 

6.48  A World in Action television programme about self-sufficiency was broadcast on 8 
December 1975. Dr Maycock, Director of the Blood Products Laboratory, was interviewed 
in the programme. He said that he did not think the UK had been complacent about 
the risks outlined in the Allen letter. On 24 January 1976, Dr Cash wrote to the BMJ 
commenting that the editing of the material in the programme gave a misleading 
impression and suggesting that patients should be advised that the £500,000 injection 
into the blood transfusion services would not eliminate the need to purchase Factor VIII 
concentrates from 1977.64 

1976

6.49  Initially the diagnosis of NANB Hepatitis was made on the basis of excluding other 
causes of hepatitis - the Hepatitis A virus, the Hepatitis B virus and other agents such 
as CMV and EBV.65 In 1976 it was noticed that an interesting feature of chronic NANB 
Hepatitis was episodic alterations in serum transaminase levels, namely the levels of ALT 
and aspartate transaminase (AST), (both liver enzymes). Cyclic patterns with increased 
levels alternating with near normal levels were described.66 Other causes for these 
alternating levels were excluded.

6.50  In 1976 the Health Circular (76)4 and associated Family Practitioner Notice 105 set 
out the arrangements for the care of persons suffering from haemophilia and related 
conditions. The concepts of Haemophilia Centres, Associate Centres and Reference Centres 
were described and the circular specified the criteria for designation as the different kinds 
of centre.67

6.51  In 1976, PFC developed the Mark II version of Supernine, a Factor IX product.68 The 
aim of Supernine was to replace DEFIX, PFC’s standard therapeutic product for Haemophilia 
B, with a concentrate which was three to five times more potent and which had reduced 
HBsAg content. Supernine also had a reduced infusion volume and a reduced risk of side-
effects such as hepatitis, thrombogenicity and allergic reactions. The Mark I product was 
used in clinical trials in 1973 and in 1976 scaled up production of Mark II was initiated.69 

6.52  On 16 March 1976, TE Hutton, DHSS, sent a memorandum to Dr Waiter about 
‘Testing for Hepatitis B Surface Antigen and its Antibody’.70 The memorandum recorded 
that the second report of the Hepatitis B Advisory Group had been approved by the 
Minister of State in October 1975 and endorsed by The Standing Medical Advisory Council 
(SMAC) at their meeting on 11 November 1975. Outside bodies were consulted about 
the terms of an accompanying circular. Concern was expressed by some directors of RTCs 
about opening the donor panel to persons with a history of jaundice but the majority 
were in favour of admitting them from a given date.

63 ‘The several viruses of post-transfusion hepatitis’ BMJ 1975; 3: 663 [LIT.001.0254]
64 [LIT.001.0245]
65 Koff: Viral Hepatitis, page 41
66 Purcell R H, ‘Alter H J, Dienstag J L, Non-A, Non-B Hepatitis’, Yale J Biol and Med; 1976; 243 - 250
67 [DHF.002.3895] and [DHF.002.4280] 
68 [SNB.001.5107]
69 [SNB.001.5107]. Production of Supernine later stalled 
70 [SGH.003.0064]
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6.53  On 22 June 1976, Dr Wallace, Glasgow & West of Scotland Blood Transfusion 
Service, wrote to Dr AD McIntyre, SHHD, about the merits of the Radioimmunossay (RIA) 
and Reverse Passive Hemagglutination Assay (RPHA) tests for screening of donations for 
Hepatitis B.71 

6.54  On the basis of a study conducted by Dr Wallace to assess the sensitivity of RIA and 
RPHA tests, it was established that, in a nine month period using RPHA, seven HBsAg 
positive donations had not been detected. He referred to a Fatal Accident Inquiry involving 
transmission of Hepatitis B. Dr Wallace appears to have been concerned about the lack 
of sensitivity of the RPHA test which he implied might lead to further deaths. He referred 
to the possibility of informing the Scottish Legal Office or his own Defence Society if a 
way could not be found to maintain a sensitive method of testing donations. On 28 June 
1976, Dr McIntyre, sent a memorandum to Dr Scott.72 In it he referred to ‘professional 
blackmail’ in the letter from Dr Wallace. He stated that Dr Wallace knew of the problems 
of hepatitis and knew that ‘hepatitis B is only the tip of the ice-berg’. It seems that  
Dr McIntyre interpreted Dr Wallace’s letter as containing a veiled threat that, if he was not 
given funding to continue with his study, he would report his misgivings to the authorities. 
On 26 July 1976, Dr Wallace duly wrote to the Chief Administrative Medical Officers, 
District Medical Officers and the Consultant Haematologists to Area Health Boards in the 
West of Scotland, advising them of the results of his study and the implication that in the 
course of one year between 9 and 16 donors who were chronic carriers of Hepatitis B 
would not be detected by RPHA.73

1977

6.55  On 13 January 1977, a meeting of the UKHCDO proposed the formation of a Hepatitis 
Working Party.74 The setting up of a Hepatitis Working Party was subsequently agreed at 
a meeting of Reference Centre Directors held on 26 May 197775 and its constitution was 
officially approved at a meeting of the UKHCDO on 24 October 1977.76 

6.56  On 12 March 1977, Dienstag et al produced a report: ‘Non-A, Non-B post-transfusion 
hepatitis’.77 Thirty two patients were monitored for this report.78 These were the 22 
patients from the Feinstone report, together with 10 more cardiovascular patients, who 
had been multiply transfused. It concluded that there was adequate data to support the 
existence of NANB Hepatitis virus(es). They excluded Hepatitis A as the agent responsible 
for Non-B PTH, and added to the ‘growing evidence for the existence of one or more 
non-A, non-B hepatitis viruses’. This paper did not address the clinical effect of NANB 
Hepatitis infection. 

6.57  In April 1977, Mannucci et al and others reported on the use of 1-Deamino-8-D-
Arginine Vasopressin (DDAVP) to promote Factor VIII properties in patients with moderate 
and mild haemophilia and von Willebrand’s disease undergoing surgery, without use 

71 [SGF.001.2836] 
72 [SGF.001.2834]
73 [SGF.001.2827]
74 [SNB.001.7060]
75 [SNB.001.6979] and [SNB.001.6980] 
76 [SNB.001.7245]
77 The Lancet, 1977;1:560 -562 [LIT.001.0492]
78 [LIT.001.0492]
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of plasma concentrates.79 In his review of this period in the paper ‘AIDS, hepatitis and 
hemophilia in the 1980s: memoirs from an insider’ Professor Mannucci stated that the 
advantages of DDAVP in reducing the risk of blood-borne infection in mild haemophilia 
were immediately appreciated in Italy80. He stated that the early use of DDAVP led to 
a significantly lower rate of infection in Italian patients with mild Haemophilia A when 
compared to patients with mild Haemophilia B who were unresponsive to DDAVP.

6.58  In July 1977, Meyers (Dienstag) et al, published ‘Parenterally transmitted Non-A, 
Non-B hepatitis: an epidemic reassessed’.81 This was a retrospective study in which stored 
blood was re-examined using up-to-date tests for Hepatitis A and Hepatitis B. The report 
concluded that most cases of PTH were not caused by HAV or HBV, but by one or more 
NANB Hepatitis viruses. This paper did not address the clinical effect of NANB Hepatitis 
infection.

6.59  In July 1977, Biggs & Spooner, produced the ‘Haemophilia Centre Directors’ Annual 
Statistics for 1975’.82 The proportion of Factor VIII concentrate used (as against plasma 
and Cryoprecipitate) had increased from 13% in 1974 to 20% in 1975.

6.60  ‘Liver Biopsy in Hemophilia A’ by Lesesne et al83 was a study of six haemophilia 
patients who had persistent raised serum transaminase values over a period of six months. 
Liver biopsies were taken and approximately half of the patients were found to have 
chronic active hepatitis. This was the first study in which liver biopsies were taken from 
haemophilia patients. Liver biopsy studies on persons with haemophilia were very difficult 
to organise due to the risk of bleeding from the liver biopsy site. Patients were given 
prophylactic clotting factor concentrates prior to the biopsy.

6.61  By the end of 1977 the medical community had concluded that Hepatitis A was not 
transmitted by a parenteral route.

1978

6.62  In 1978 Rosemary Biggs, the Director of the Oxford Haemophilia Centre, published 
the 2nd edition of The Treatment of Haemophilia A and B and von Willebrand’s Disease. 
One of the four complications that was said to arise from treatment with plasma fractions 
was the transmission of an infective organism, in particular hepatitis, to the patient (pages 
181–2). It was suggested that mildly affected patients who had never or rarely been 
transfused should not receive large pool commercial concentrates. They should be given 
Cryoprecipitate or small pool concentrates. There was no mention of DDAVP. However 
Biggs concluded that treatment should not be withheld from severely affected patients 
because of the danger of hepatitis since ‘the danger of death from haemorrhage and 
crippling’ was of ‘more immediate importance’ (pages 186–7). There was no mention of 
NANB Hepatitis in the book. 

79 Mannucci et al, ‘1-Deamino-8-D-Arginine Vasopressin: A new pharmacological approach to the management of haemophilia 
and von Willebrand’s disease’ The Lancet, 1977; i: 869–72 [LIT.001.0354]

80 Journal of Thrombosis and Haemostasis, 2003; 1: 2065 - 2069 [LIT.001.1101]
81 Ann Intern Med. 1977;87(1):57-9 59 [LIT.001.0183]
82 Br J Haematol, 1977;36:447-449 [LIT.001.0186] 
83 Annals of Internal Medicine 1977; 86:703-707
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6.63  In 1978, an information leaflet provided with Koate, a Factor VIII product produced 
by Cutter Biological, contained the warning that the presence of the hepatitis virus should 
be ‘assumed’ and suggested that the risk of administering the concentrate should be 
weighed against the medical consequences of withholding it, particularly for persons with 
few previous transfusions.84

6.64  In 1978, Alter et al, summarising data concerning PTH from a number of countries, 
first demonstrated that NANB PTH accounted for 63%–93% of all cases.85 But with no 
diagnostic viral blood markers, NANB Hepatitis remained a diagnosis of exclusion.

6.65  In 1978 a significant association between the ALT levels of a donor and the likelihood 
of subsequent recipient hepatitis was reported.86 

6.66  The Lancet published an article by Alter et al, ‘Transmissible agent in NANB Hepatitis’ 
on 4 March 1978. In the study reported, chimpanzees were inoculated with serum from 
patients with NANB PTH. The study showed that there was a transmissible agent in the 
serum. This strongly suggested that the agent remained infectious for long periods. 

6.67  In May 1978, Biggs & Spooner published a report prepared on behalf of the 
Haemophilia Reference Centre Directors, ‘National Survey of Haemophilia and Christmas 
Disease Patients in the United Kingdom’.87

6.68  On 22 June 1978, Spero et al published ‘Asymptomatic Structural Liver Disease in 
Hemophilia’.88 The study considered liver biopsies from 14 haemophilia patients who had 
received many transfusions. The patients had no symptoms of liver disease other than 
raised ALT. It concluded that a large number of asymptomatic haemophilia patients who 
had received numerous transfusions must have histologic liver disease. The paper also 
suggested that a major effort was necessary to develop rapidly a ‘clean’ product for the 
next generation of haemophilia patients. 

6.69  In August 1978, Mannucci et al published ‘A clinicopathological study of liver 
disease in haemophiliacs’.89 In this study, 11 haemophilia patients who had three years 
of raised liver function enzymes had liver biopsies taken. The results showed that half of 
the patients had chronic active hepatitis. The results could not be easily predicted by liver 
function tests. The results were similar to the Lesesne study in 1977. The pathological 
features of chronic active hepatitis ranged from minimal to cirrhosis. It was suggested 
that the general incidence of significant liver disease was too small to justify withdrawal 
or limitation of factor therapy given the likely deterioration in the pattern of life of persons 
with haemophilia and the uncertainty of the natural history of chronic active hepatitis. A 
benign history could not be ruled out. It concluded that biopsy was advisable in patients 
who had persistent liver function test abnormalities.

84 ‘Examples of warnings issued with coagulation factor concentrates’ at [http://www.scotblood.co.uk/publications.asp]
85 Alter, HJ, Purcell RH, Feinstone SM, Holland PV, and Morrow AG. In: Vyas, GN, Cohen SN, and Schmid, R (eds), Viral Hepatitis. 

Philadelphia, The Franklin Institute Press, 1978, pp 359-369
86 Aach R D, Lander J J, Sherman L A, Miller W V, Kahn R A, Gitnick G L, Hollinger F B, Werch j, Szmusness W, Stevens C E, Kellner 

A, Weiner J M, and Mosely J W. In Vyas G N, Cohen S N, and Schmid R (eds), Viral Hepatitis, Philadelphia, The Franklin Institute 
Press, 1978, pp 383-396

87 The Lancet, 1978; i:1143-1144 [LIT.001.0352]
88 New England Journal of Medicine, 1978;298:1373-1378 [LIT.001.0177]
89 Journal of Clinical Pathology, 1978; 31 779-783 [LIT.001.1624]
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6.70  On 20 August 1978, the Haemophilia Centre Directors’ Hepatitis Working Party, 
chaired by Dr Craske, produced a report which discussed a pilot project to investigate 
the incidence of chronic liver disease in patients treated with Hemofil in 1974–75.90 It 
expressed doubts about screening tests for HBsAg. It also referred to a visit by Dr Craske to 
the Department of Medicine at the University of North Carolina. A study had been carried 
out of a group of patients who had been treated for a number of years with Factor VIII 
concentrates of different brands. One hundred liver biopsies had been carried out on the 
patients with chronically elevated serum transaminases and nearly 50% had histological 
changes compatible with cirrhosis, chronic active or chronic persistent hepatitis.

6.71  On 16 September 1978, Preston et al (Sheffield) published ‘Percutaneous liver 
biopsy and chronic liver disease in haemophiliacs’.91 Their study involved the first use 
of liver biopsy in the UK to be reported. Forty seven persons with haemophilia were 
screened and 77% were found to have abnormal liver function test results. Biopsy was 
carried out on eight patients who were symptom free. A wide spectrum of chronic 
liver disease was found including chronic aggressive hepatitis and cirrhosis. It was not 
possible to differentiate between the different liver diseases on the basis of biochemical 
abnormalities (liver function tests). Three of the patients were likely to have been infected 
with NANB Hepatitis. The study concluded that a histological liver disease was common in 
haemophilia patients. It was noted that two of the haemophilia patients with cirrhosis had 
mild haemophilia and required only occasional Factor VIII transfusion. Citing Mannucci’s 
paper on DDVAP it was suggested that such patients might benefit from DDVAP. 

6.72  On 11 November 1978, Craske et al published ‘Evidence for existence of at least 
two types of factor VIII associated non-B transfusion hepatitis’.92 

6.73  At this stage, eminent researchers continued to develop hypotheses to explain NANB 
Hepatitis which were later disproved. In October 1978, Shirachi et al published: ‘Hepatitis 
“C” antigen in non-A, non-B post-transfusion hepatitis’.93 They claimed to have found 
evidence for a new hepatitis-specific antigen in sera obtained from patients with NANB 
PTH. They proposed the designation ‘hepatitis C (HC) antigen’. It was a false trail.

6.74  The papers by Lesesne, Spero, Mannucci and Preston added significantly to the 
debate about concentrates and hepatitis. All of these papers were based on the results of 
liver biopsies which was new evidence. The natural history of chronic active hepatitis was 
still not known. However, by the end of 1978 a consensus had emerged that: 

• most haemophilia patients had some liver inflammation and damage to the 
liver; 

• there was no obvious relationship between blood tests and liver biopsy 
appearance; 

• most patients with NANB Hepatitis had no symptoms; 

• pharmacological companies acknowledged the likelihood of infection; 

90 [SNB.001.7192]
91 The Lancet, 1978; ii: 592-594 [LIT.001.0387]
92 The Lancet, 1978;2:1051-1052 [LIT.001.0392]
93 The Lancet 21 October 1978: 853 - 856 [LIT.001.0383]
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•  the illness could be benign and, as there had been no apparent deaths from 
this liver disease, it was reasonable to carry on with concentrates given the 
immense enhancement of quality of life which they brought; and 

•  the appropriate response was to try harder to eliminate the viral risk in 
the course of processing concentrates. There was also the beginning of a 
suggestion that it would be prudent to use DDVAP for mild haemophilia 
patients, to reduce or eliminate the need to use factor concentrates in their 
case.

1979

6.75  In 1979, Iwarson et al reported two cases in which there was a well documented 
progression to serious liver disease, ‘Progression of hepatitis non-A, non-B to chronic 
active hepatitis’.94

6.76  The Haemophilia Centre Directors’ Hepatitis Working Party report for 1979 set out 
the results of surveillance for 1978 and 1979. It suggested that most of those with severe 
haemophilia were immune to Hepatitis B, but that cases of Hepatitis B infection were still 
being regularly reported. The vast majority of these were acute and self-limiting.95

6.77  On 8 January 1979, X, of the School of Pathology, Middlesex Hospital, wrote to the 
DHSS advising that the stimulus for reconvening the Advisory Group on Testing for the 
Presence of Hepatitis B Surface Antigen was to ‘upgrade’ the ‘viral safety’ of UK Factor 
VIII concentrates.96

6.78  On 7 February 1979, a letter was sent out by the MRC inviting individuals to an 
ad hoc meeting to be held on 12 February 1979 to discuss growing anxiety about the 
threat of NANB Hepatitis to patients and laboratory staff and the need for research to 
characterise the agent causing the disease and to develop a test for the organism or its 
marker.97 The letter noted that a commercial concentrate had been found to transmit 
NANB Hepatitis to chimpanzees and, as a result, it had not been given a licence. The letter 
also said that the Chief Scientist of the DHSS had advised the MRC that NANB Hepatitis 
was being given a ‘high priority’ by the DHSS. On 12 February 1979, the MRC hosted the 
ad hoc meeting on NANB Hepatitis.98 

6.79  On 10 March, Wyke et al (including Zuckerman) published ‘Transmission of NANBH 
to chimpanzees by factor IX concentrates after fatal complications in patients with 
chronic liver disease’.99 The chimpanzees were infused with batches of Factor IX (from 
commercial and non-commercial sources) which were associated with NANB Hepatitis. 
All had developed hepatitis. It was suggested that, until there was a screening test for 
the NANB Hepatitis agent, concentrates should be restricted to life-threatening situations. 
Throughout this period a debate was taking place in the medical community. On one 
side the view was held (mainly by virologists and public health doctors) that haemophilia 
patients should not be given concentrates because it was not known what viruses were 
being transmitted to them. The contrary view (mainly held by the Haemophilia Society and 

94 Journal of Clinical Pathology 1979; 32: 351 - 355 [LIT.001.0196]
95 [SNB.001.7207]
96 [DHF.003.0324]
97 [DHF.003.0323]
98 [DHF.002.4842]
99 The Lancet, 1979:520- 524 [LIT.001.0378]
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haemophilia doctors) was that concentrates should continue to be given because they 
transformed the lives of haemophilia patients and hepatitis appeared to be a relatively 
benign condition. 

6.80  On 5 May 1979, Galbraith et al (including Dienstag) published ‘NANB Hepatitis 
associated with chronic liver disease in a haemodialysis unit’ in The Lancet.100 This was 
a retrospective study based on examination of serum samples. The study concluded by 
saying that more and more data pointed to NANB Hepatitis agents being the cause of a 
substantial proportion of cases of PTH. 

6.81  At this stage, post-transfusion NANB Hepatitis was thought to be rare whereas 
NANB Hepatitis was very common in people with haemophilia.

6.82  In July 1979, Berman et al (including Alter), published ‘The chronic sequelae of 
NANBH’.101 This reported the results of a study of NANB Hepatitis in patients followed 
prospectively after open-heart surgery. The results showed that chronic active hepatitis 
was a common sequel of acute NANB Hepatitis, but that it might have a better prognosis 
than chronic active hepatitis from other causes. Chronic active hepatitis meant that there 
was on-going inflammation and damage in the liver which had been occurring for a 
period of time. There was no suggestion that this would inevitably lead to cirrhosis. 

6.83  At the 7th International Congress of Thrombosis and Haematology, in mid-July 1979, 
Foster, Paterson, A J Johnson & Middleton gave a presentation on polyethylene glycol 
(PEG) precipitation for the removal of Hepatitis B surface antigen from a concentrate of 
Factors II, IX and X of intermediate purity. Various fractions were assessed for potentially 
thrombogenic materials, and the results were reported. The topic was written up fully in 
Thrombosis Research.102

6.84  On 24 July 1979, X sent a memorandum to Y submitting a paper proposing the 
setting up of an advisory group on viral hepatitis.103 The paper supported the proposal 
under reference to risks to staff, and patients, and hazards associated with the use of 
contaminated apparatus and contaminated blood and blood products.104 

6.85  On 11 August 1979, an article entitled ‘The price of factor VIII’ by John Watt was 
published in The Lancet.105 This article considered in detail the cost of producing factor 
concentrates. It stated that the facilities for fractionation were adequate if the raw materials 
were available. PFC depended on supplies of plasma from RTCs that were adequate in 
quantity and of acceptable quality.

6.86  In September 1979, Ware, Luby, Hollinger and others published a paper entitled 
‘Etiology of Liver Disease in Renal transplant patients’.106 This was a study of liver disease 
in 162 renal transplant patients. They concluded that it was likely that infection with the 
NANB Hepatitis virus accounted for much of the ‘serious, often fatal complication of renal 
transplantation.’

100 The Lancet, 1979; 951-953 [LIT.001.0395]
101 Ann Intern Med, 1979;91:1-6 [LIT.001.0189]
102 Thrombosis Research, 1980; 17; 273 -9
103 The document supplied by the Department of Health has been redacted to delete all means of identification, including 

identification of the department(s) involved
104 [DHF.002.7146]
105 [LIT.001.0394]
106 Annals of Internal Medicine, 1979; 91: 364 - 371 [LIT.001.1052]
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1980

6.87  On 2 February 1980, Follett et al from Glasgow, published ‘Viral Hepatitis markers 
in blood donors with a history of jaundice’.107 Selected blood donors, antenatal patients 
and hospital patients with a history of jaundice were investigated for evidence of prior 
exposure to HAV and HBV. This report concluded that a history of jaundice was more likely 
to be attributed to Hepatitis A as opposed to Hepatitis B infection. Therefore, there was 
no reason to treat donors with a history of jaundice as a special group who were more 
likely than the general population to transmit Hepatitis B infection. 

6.88  On 14 February 1980, the Blood Transfusion Research Committee of the MRC 
Working Party on PTH had its first meeting. There was a discussion of inactivation of 
hepatitis viruses in blood derivatives.108

6.89  Bamber et al reported on the ‘Clinical and Histological Features of a Group of Patients 
with Sporadic non-A, non-B Hepatitis’.109 Their findings had previously been disclosed to 
the Post-Transfusion Hepatitis Working Party on 14 February 1980. Their conclusions were 
that, while there was on-going liver inflammation in some of the patients, their condition 
had not deteriorated and the long term prognosis was unclear.

6.90  On 5 March 1980, a patent application concerning the pasteurisation of Factor 
VIII was filed by Bayer (Cutter Laboratories), based on discoveries made in their research 
laboratory during 1978/1979. The final version of the patent was published on 3 April 
1984 and the product (Koate HS) was later approved for clinical use by the USA Food and 
Drug Administration (FDA).110 This is explored in more detail in Chapter 11.

6.91  On 15 March 1980, The Lancet published a letter by Hopkins et al from Edinburgh, 
‘Blood donors with history of jaundice’ adding to the findings of Follett et al from Glasgow. 
While acknowledging the different incidence recorded in other reports, it was stated that 
tests on patients in the South East of Scotland suggested that a history of jaundice was 
not associated with an increased risk of HBsAg carriage, but that viruses of NANB Hepatitis 
‘may be a significant cause of jaundice in this population’.111

6.92  On 30 April 1980, the Council of Europe, Council of Ministers, made a number 
of recommendations including No R(80) ‘concerning blood products for the treatment 
of haemophiliacs’.112 The recommendations stated that member states should pursue 
the goal of self-sufficiency in anti-haemophilia products and in blood plasma for their 
preparation. The recommendations acknowledged the fact that both the geographical 
origin and type of donor population had a significant effect on the risks of infectious 
diseases, although they did not specifically mention NANB Hepatitis.

6.93  In 1980 Peter Jones, Director of the Newcastle Haemophilia Reference Centre, 
Royal Victoria Infirmary, published Haemophilia Home Therapy. The purpose of the book 
appears to have been to promote safe home treatment of haemophilia patients. 

107 The Lancet, 1980; 246 - 249 [LIT.001.0430]
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109 J Clin Path 1981; 34: 1175 - 1180 [LIT.001.0759]
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6.94  In 1980, the third annual report of a three year study (project no J/S240/78/7) was 
produced by the Oxford Haemophilia Centre on behalf of the UK Haemophilia Centre 
Directors.113 The report covered a series of cases of Factor VIII and IX related hepatitis in 
the UK which had been reported to the Oxford Haemophilia Centre. It also referred to two 
proposed publications.

6.95  On 23 August 1980, a letter by Dr Cash, ‘Factor VIII supply and demand’, was 
published in the BMJ. He stressed that, in order to maintain self-sufficiency, it was 
important to secure the availability of plasma.114

6.96  On 1 September 1980, a three year research project commenced, under Dr Follett, 
Regional Virus Laboratory, Ruchill Hospital, Glasgow and Dr Dow, Glasgow and West 
of Scotland BTS, Law Hospital into ‘Non-A, non-B hepatitis in the West of Scotland’. As 
discussed in Chapter 7, the final report on the project was produced in July 1984.115 

6.97  On 15 September 1980, a memorandum was produced by X of MED SM4, Room 
919 HAN H, Blood Products Laboratory, Elstree, England (BPL), on the proposed take over 
of BPL by Beechams. The possibility of privatisation provoked an assessment of risks. In 
particular, the fact that Beechams intended to import plasma was thought to be likely to 
cause infection of domestic plasma if it was not fractionated in separate premises. In the 
end this proposal was not carried into effect.116

6.98  On 17 September 1980, the reconvened Advisory Group on Testing for the Presence 
of Hepatitis B Surface Antigen and its Antibody held its fifth meeting. X discussed the 
main findings contained in an extract of the paper which he had prepared for the MRC 
Research Committee. X reported that there were thought to be two distinct NANB 
Hepatitis viruses. Infection with these agents was a major problem in all countries and the 
MRC were involved in extensive research on the subject. NANB Hepatitis was not sexually 
transmitted. There was a 20 - 30% incidence of NANB Hepatitis infection in adults. The 
question of the development of the RIA test was discussed. There was a defence of the 
role of BPL in the production of reagents for RIA testing. There was strong opposition to 
the idea that medical considerations were being disregarded in favour of what ‘seemed’ 
to be ‘political ones’. There was strong disapproval voiced about BPL being prevented 
from developing the RIA test.117

6.99  On 30 September 1980, the UK Haemophilia Centre Directors met in Glasgow. 
A report was produced on work at Sheffield and the Royal Free Hospital involving liver 
biopsy studies of hepatitis. Data was provided on the incidence of HBV infection and NANB 
Hepatitis for various products from 1974–79; for Factor VIII associated Hepatitis in 1977 
generally, and trends in haemophilia patients 1977–79. It was reported that Ministers had 
approved capital expenditure of £1million to improve BPL. At the same meeting there was 
extensive discussion of demand for blood products.118

113 [DHF.003.0132]
114 BMJ, 1980; 565 [LIT.001.0226]
115 [SGH.002.8040]
116 See: [DHF.002.1974], [DHF.002.2521], [DHF.002.2524] and [DHF.003.0794] The author of the last document noted that 90% 

of all post-transfusion (and blood product infusion) hepatitis in the USA and elsewhere was caused by NANBH viruses, which 
could not be detected by testing donor blood, and that ‘This form of hepatitis can be rapidly fatal (particularly when acquired by 
patients with pre-existing liver disease) or can lead to progressive liver damage.’
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6.100  On 1 and 2 October 1980, an International Symposium was held at the Royal 
College of Physicians, Glasgow, on ‘Unsolved Problems in Haemophilia’. It was decided to 
set up a ‘Hepatitis Advisory Group’ to meet in October 1980 for the first time. The need 
arose from the diverse problems associated with NANB Hepatitis. Dr Craske stated at 
the Glasgow symposium in October 1980, and in his paper ‘The epidemiology of Factor 
VIII and IX associated hepatitis in the UK’, that the acute illness of NANB Hepatitis was 
‘clinically mild’ and clinically ‘indistinguishable from hepatitis A and B’. The paper also 
stated that it seemed likely that some patients with haemophilia who were on regular 
Factor VIII therapy would develop severe chronic liver disease over the next 10 years. The 
paper concluded by stating that there was a high risk that patients would contract NANB 
Hepatitis from the use of Factor VIII and IX concentrates and a 20-30% chance of resultant 
chronic hepatitis. Until tests were available the use of small pool concentrates or a wider 
use of Cryoprecipitate should be considered for patients with mild coagulation defects.119 

6.101  In November 1980, Dr Craske, in a report to the Department of Health, ‘Studies 
of the epidemiology and chronic sequelae of Factor VIII and IX associated hepatitis in 
the United Kingdom at Appendix II: Chronic Liver Disease in Haemophiliacs’, stated that, 
despite multiple transfusions and large numbers of grossly abnormal liver function tests, 
very few patients showed any evidence of chronic liver disease.120

6.102  In December 1980, the continuation of the ‘Studies of the Epidemiology and 
Chronic Sequelae of Factor VIII and IX Associated Hepatitis in the United Kingdom’  
(project J/S240/78/7) was supported within the DHSS.121 

6.103  In November 1980, Dr Gerard Vaughan, Minister of State at the DOH, announced 
that £21million had been allocated to the building of a new fractionation facility at BPL. 
It was envisaged that this would result in increased production and lead the UK to self-
sufficiency in blood products.122

6.104  On 16 December 1980, Koretz et al published the results of research on ‘The Long 
Term Course of NANBH post-transfusion hepatitis’.123 Patients who had contracted NANB 
Hepatitis had been followed from 1972 for up to five years. At the time this was the 
longest defined follow-up then available. Liver biopsy had revealed persistent and chronic 
active hepatitis in a small number of the patients, but most had remained asymptomatic. 
The conclusion was that NANB PTH often resulted in chronic biochemical liver disease. 
However, if the disease progressed to liver failure, it did so over a number of years. It 
appeared to be benign in most instances. This was an influential paper because it reflected 
at least two to five years follow-up of the patients in question.

6.105  In 1980, Heimburger et al published a paper entitled ‘Factor VIII concentrate – now 
free from hepatitis risk: progress in the treatment of haemophilia’.124 This was a study by 
a group of employees of Behringwerke in Germany. Behringwerke had produced a heat-
treated factor concentrate which they claimed did not transmit hepatitis. The product was 
called Factor VIII HS (ie ‘hepatitis safe’) and had been heated in solution to 60°C for 10 

119 [DHF.003.0649] 
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123 Gastroenterology 1980; 79:893-898 [LIT.001.0201]
124 Die gelben Hefte, (the Golden Notebook) 4, 165-174. [SGF.001.1761]
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hours. It had been tested first on chimpanzees and then on 12 patients. Both groups had 
been monitored for a period of 6–12 months and there had been no evidence of hepatitis 
infection. This was the first heat-treated concentrate produced.

6.106  Published SNBTS research at this time dealt with developments in processing of 
concentrates. Publications included:

• Foster et al, ‘Intermediate purity factor VIII concentrate: changes in antigen 
and coagulant activity during production’ which discussed ways of improving 
the yield of Factor VIII concentrates;125

• Foster et al, ‘Thrombogenicity of factor IX concentrates and polyethylene 
glycol processing’ which described PFC processing;126 and 

• Prowse et al, ‘Changes in factor VIII complex activities during the production 
of a clinical intermediate purity factor VIII concentrate’, which dealt with the 
loss of Factor VIIIC in processing.127 

6.107  In 1980, the risk of NANB Hepatitis transmission influenced Scottish researchers in 
their efforts to produce safe Factor VIII and IX products through process modification and 
development. 

6.108  In the second half of 1980, the design and construction of the second unit at PFC 
was completed. 

1981

6.109  By the start of 1981, the Advisory Committee on Dangerous Pathogens had been 
established.128

6.110  In 1981, the 6th edition of Diseases of the Liver and Biliary System by Professor 
Sheila Sherlock was published. It explained that NANB Hepatitis was largely spread by 
blood and, citing the papers by Dienstag and Ware, that it accounted for about 75% 
of PTH. Haemophilia patients receiving factor concentrates obtained from commercial 
sources were said to be particularly at risk.129 It also noted that the NANB Hepatitis agent 
had not been ‘conclusively identified’ and its identity remained uncertain. In terms of 
the clinical course of the disease, it indicated that a ‘mild, chronic hepatitis’ develops in 
about a quarter of patients but this usually improved with time although cirrhosis could 
develop.130 Professor Sherlock said that the basic liver pathology of virus A, B and NANB 
Hepatitis was virtually identical.131

125 British Journal of Haematology, 1980; 46: 334: and more fully in Thrombosis & Haemostasis 1981
126 Thrombosis Research, 1980;17:273-279 [LIT.001.0208]
127 Thrombosis & Haemostasis, 1980; 46: 597-601 [SGF.001.1947]
128 [DHF.001.0620] 
129 Sherlock S. (1981) Diseases of the Liver and Biliary System, 6th edition, Blackwell, Oxford, page 257
130 Ibid
131 Ibid
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6.111  Professor Sherlock’s comments on the clinical courses of the three types included 
the following:

In general, type A, type B and non-A, non-B hepatitis run the same clinical 
course. Type B tends to be more severe and may be associated with a serum-
like syndrome….132

6.112  With the exception of the rare cases of fatal, fulminant, hepatitis, Professor 
Sherlock described the outcome of infection in adult patients as ‘uninterrupted recovery’, 
or ‘complete clinical recovery’, depending on the type of hepatitis involved. She identified 
Hepatitis B as the commonest cause of fulminant viral hepatitis. 

6.113  In relation to Hepatitis B, she wrote:

The high carriage rate of serum HBsAg and anti-HBs in those who give no 
history of an acute attack of hepatitis suggests that subclinical episodes must 
be extremely frequent.

6.114  Her comments on NANB Hepatitis were:

The elimination of hepatitis A and hepatitis B from transfused blood did not 
eliminate post-transfusion hepatitis. Some of the cases were due to cytomegala 
infection, but the majority were due to another virus or viruses termed non-A, 
non-B. This infection now accounts for about 75% of post-transfusion hepatitis 
and possibly 15–20% of sporadic hepatitis, depending on the geographic 
location….133

Non-A, non-B hepatitis often progresses to a mild chronic hepatitis. The 
prognosis of this is, at the moment, uncertain but probably benign.

6.115  In 1981, a study from the University of Gothenburg, Sweden, was reported by 
Norkrans and others.134 This was a retrospective study of clinical cases of hepatitis in 
patients with bleeding disorders. It concluded that NANB Hepatitis was almost five times 
as common as Hepatitis B in these cases. It also concluded that Factor VIII preparations 
obtained from large plasma pools carried a high risk of transmitting NANB Hepatitis. The 
NANB Hepatitis attack rate with concentrates from large plasma pools (2000 donors) was 
40%. The attack rate with concentrates from small plasma pools (100–250 donors) was 
8%.

6.116  In March 1981, Dr Cash prepared a brief report for discussion by SNBTS Directors 
entitled ‘Hepatitis and the Transfusion Service’.135 He anticipated the publication of the 
‘Jenkins Report’. He proposed that the West of Scotland Centre should be nominated as 
the Haemophilia Reference Centre and that it should establish and issue the necessary 
protocols and reagents for effective quality assurance. Provision was made for supervision, 
procedures and reporting. The report set out specific proposals for optimal collection 
of plasma, screening for anti-HBs and standards for testing. Dr Cash proposed to ask 
Professor Zuckerman for advice on the safety of current vaccination preparations. There 
were specific proposals for infants born of mothers who were chronic HBs-Ag carriers. 

132 Ibid
133 Ibid
134 Norkrans et al, ‘Acute Hepatitis Non-A, Non-B following administration of factor VIII concentrates’, Vox Sang, 1981; 41:129-133, 

[LIT.001.0743]
135 [SNB.003.5831]
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6.117  On 2 April 1981, a paper was submitted for publication by Bamber et al ‘Short 
incubation NANB transmitted by Factor VIII concentrates in patients with congenital 
coagulation disorders’.136 This paper was produced by the leading UK liver unit at the Royal 
Free Hospital in conjunction with the Royal Free Hospital Haemophilia Unit. It described 
10 cases of NANB Hepatitis occurring after infusion of Factor VIII concentrates and was 
mainly concerned with the acute clinical course of the disease. The paper concluded 
that the failure of these patients to recover within the period of study (6–45 months) 
suggested that NANB Hepatitis was an important cause of liver disease in patients with 
coagulation disorders.

6.118  On 23 April 1981, Aach et al published ‘Serum Alanine Aminotransferase of 
Donors in Relation to the Risk of Non-A, Non-B Hepatitis in Recipients: The Transfusion-
Transmitted Viruses Study’.137 To evaluate the incidence of PTH and factors influencing its 
occurrence, 1513 transfusion recipients in a USA donor population had been studied from 
1974–1979. The attack rate for PTH was 10%. The incidence of hepatitis was related to 
the ALT levels of the blood donors. In lower ALT levels the attack rate was 6% or less. 
At higher levels the attack rate rose to 45%. The authors expressed the opinion that 
screening blood for ALT levels would reduce the incidence of NANB PTH and concluded 
that ‘the high correlation between an elevated ALT level and infectivity of transfused 
blood products provides a compelling argument that such screening should be instituted’. 

6.119  In the same edition of the New England Journal of Medicine Holland et al (from 
the Clinical Centre Blood Bank, National Institute of Health) argued against the immediate 
introduction of ALT testing until the effects had been ‘thoroughly considered’.138 Together, 
these papers were influential in laying the ground for a subsequent lengthy discussion as 
regards surrogate testing of blood donors.139 

6.120  In 1981, a study was produced by Stirling et al (Biochemistry Department of 
Edinburgh Royal Infirmary) entitled ‘Liver function in Edinburgh haemophiliacs: a five-
year follow up’.140 In this study, liver function was assessed in 38 Edinburgh haemophilia 
patients. Results before the introduction of NHS intermediate Factor VIII concentrate from 
1974 onwards were compared with values in 1979. Deterioration over the five year follow-
up period was seen only in patients on home treatment using large amounts of Factor VIII 
concentrate. The report concluded that ‘The nature and permanence of liver damage in 
these patients remains obscure’.

6.121  The SNBTS Directors met on 23 June 1981.141 Dr Cash presented his paper 
recommending the establishment of an SNBTS quality assurance (hepatitis) reference 
centre and advisory group. Dr McClelland reported that he had prepared a protocol for 
presentation to the MRC on 25 June for a two-centre study, at South East Scotland and 
Manchester, on the transmission of NANB Hepatitis by transfusion. The directors agreed 
that similar studies might be made in Scotland. 

136 Gut 1981, 22; 854-859. [LIT.001.0483]
137 New England Journal of Medicine, 1981; 304: 989-994 [LIT.001.0753]
138 Holland et al, ‘Post-transfusion Viral Hepatitis and the TTVS’, 1981; 304: 1033 - 1034 [LIT.001.1630]
139 Alter et al, ‘Donor Transaminase and Recipient Hepatitis’, JAMA, August 7 1981, volume 246, No. 6 - which is a study by the 

U.S. National Institute of Health that supports the association found by the TTVS between elevated ALT in donors and NANBH in 
recipients. 

140 J Clin Pathol 1981; 34: 17-20 - see [LIT.001.0748] 
141 [SGF.001.0211]
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6.122  On 4 July 1981, an editorial in the BMJ set out the risk to haemophilia patients 
in clear terms.142 Despite advances in screening donors and in blood fractionation, PTH 
remained the major complication of the modern treatment of haemophilia. It noted that 
early death from liver disease might prove to be the price paid by haemophilia patients for 
the improved quality of life afforded by concentrates. It noted that considerable thought 
was being given to reducing the risks by focusing on: (i) collection of plasma from volunteer 
as opposed to paid donors; (ii) the optimum size of the plasma pool; and (iii) attempts at 
removing hepatitis viruses from blood products. It also provided evidence of a material 
change in risk when a hospital changed from commercial to volunteer blood. It concluded 
by predicting that hepatitis-free blood products would become available and referring to 
recent reports dealing with heat-inactivation.

6.123  On 11 July 1981, an editorial in The Lancet, ‘Screening of Blood Donors for Non-A 
Non-B Hepatitis’ stated that, when NANB Hepatitis was first recognised, many members 
of the British medical profession seemed to regard it as a purely American problem but 
that, lately, it had been accepted in the UK that NANB Hepatitis was a serious hazard of 
treatment with Factor VIII and Factor IX concentrates, prepared from very large pools of 
donor plasma.143 It also indicated that, while no-one in the UK had paid much attention to 
NANB Hepatitis following transfusion of blood or platelets, more had been done in the USA 
in that regard. However, the results of screening tests in the USA, though encouraging, 
needed to be looked at very carefully before any decision was made to introduce ALT 
testing as part of routine screening elsewhere. 

6.124  In July 1981, the DHSS Advisory Group on Testing for the Presence of Hepatitis 
B Surface Antigen and its Antibody distributed its third report.144 It stated that NANB 
Hepatitis viruses were a common cause of PTH in the USA and were thought to have been 
responsible for cases of PTH in the UK. Hepatitis due to these viruses was common among 
persons with haemophilia and followed the administration of imported, and occasionally 
British, concentrates. The report recommended that research should be undertaken in the 
UK to determine the extent and severity of PTH due to NANB Hepatitis viruses. Regional 
transfusion directors should encourage hospital haematologists to report all cases of post-
transfusion jaundice and where these could be due to NANB Hepatitis, the facts should 
be reported to the appropriate person at the DHSS or SHHD.

6.125  At this stage, the difficulty in assessing the frequency of PTH was that there was no 
marker to show who had contracted it and most cases were asymptomatic. 

6.126  The SNBTS Directors met on 22 September 1981.145 The third DHSS report was 
discussed. It was seen as providing guidelines on the best procedures to be adopted, 
within the finance available. Dr Cash asked the SNBTS Directors to consider if SNBTS 
quality control was ‘satisfactory’. It was noted that none of the groups at NBTS was 
looking at hepatitis testing. It was agreed that Dr Cash should write to Dr Wagstaff with 
a proposal that a Post Transfusion Hepatitis Working Group be established.

142 [LIT.001.0227]
143 [LIT.001.0438]
144 [DHF.003.0037]
145 [SGF.001.0316]
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6.127  On 24 September 1981, the Hepatitis Working Party of the UKHCDO issued its 
report, written by Dr Craske (Manchester, Public Health Laboratory) for 1980–1981, the 
third and final year of a retrospective study financed by the DHSS.146 There had been 
a total of 283 episodes of hepatitis in 253 patients. Of these, 197 were thought to be 
episodes of NANB Hepatitis. The incidence of NANB Hepatitis infection associated with 
USA commercial concentrates was 4–20 times higher than that associated with the NHS 
product. The episodes of acute hepatitis were described as mild. The question of the 
significance of chronic hepatitis was described as ‘still unanswered’. The natural history of 
the disease was still unknown. Further hepatitis surveillance and research into the NANB 
Hepatitis viruses was recommended. This report was very significant because it implied 
that, by 1981, the vast majority of severe and moderately severe haemophilia patients 
already had NANB Hepatitis. 

6.128  The SNBTS Directors met on 8 December 1981.147 The recent meeting of the 
Working Group of Scottish Haemophilia and Transfusion Directors was discussed. There 
had been a successful clinical trial in West Scotland of freeze-dried Cryoprecipitate. Dr 
Cash would seek the views of the Medicines Inspectorate about developing freeze-dried 
Cryoprecipitate as a ‘product’. There was discussion of the current target of 2.75million 
i.u. Factor VIII/million population per annum. The BTS in England and Wales had adopted 
a target of 2million. It was decided to retain the Scottish target. A document was tabled 
showing the known purchases of commercial blood products for NHS use. 

Knowledge of NANB Hepatitis in 1981

6.129  In the 6th edition of Diseases of the Liver and Biliary System, published in 1981, 
Professor Sherlock described the current knowledge of NANB Hepatitis in 1980, as 
summarised above. By the end of 1981 there had been further advances. But, particularly 
because there was still no known reliable marker for the putative virus or viruses causing 
NANB Hepatitis, there was continuing controversy around the natural history of the 
disease:

• Some studies, including Lesesne’s, the first to be based on liver biopsy data, 
suggested that at least a proportion of persons with haemophilia infected 
by NANB Hepatitis virus(es) might go on to develop significant chronic liver 
disease.

• Other members of the medical profession, including haemophilia clinicians, 
recognised that a substantial proportion of haemophilia patients developed 
prolonged, mild elevation of serum transaminases, but relied on the 
evidence that morbidity and mortality from chronic liver disease in persons 
with haemophilia were very low in concluding that the prognosis of mild 
chronic hepatitis was, at that stage, uncertain but probably benign. Serious 
chronic liver disease and its complications were rare among haemophilia 
patients. 

6.130  These differences reflected the fact that, by 1981, there was still very little evidence 
of the natural history of NANB Hepatitis - whether arising post-transfusion, or among 
persons with haemophilia. 

146 [DHF.001.1711]
147 [SGF.001.0257]
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6.131  The incidence of NANB PTH varied substantially according to the population of 
blood donors used, adding to the complexity of the issues. However, positive developments 
included: 

• The beginning of discussion of ways of reducing PTH by using possible 
surrogate markers to identify blood carrying a high risk of transmitting 
NANB Hepatitis virus(es).

• The first attempts at viral inactivation of blood products, and the recognition 
(though not satisfactory resolution) of difficulties of maintaining yield of 
effective Factor VIII and Factor IX activity during processing, especially with 
heat-treatment methods.

• Recognition that there was a problem, ie that the vast majority of severe 
and moderately severe haemophilia patients receiving replacement therapy 
already had been exposed to NANB Hepatitis virus(es) and that many had 
chronic, although probably usually mild and asymptomatic, liver disease.
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Synopsis 

Chronically elevated liver function tests in patients with Non-A Non-B Hepatitis (NANB 
Hepatitis) – patients often asymptomatic – reports of cirrhosis following liver biopsy – nearly 
all newly-treated haemophilia patients developing NANB Hepatitis, whether treated with 
NHS or commercial Factor VIII concentrate – debate on the seriousness of liver disease – 
evaluation of early heat-treated Factor VIII concentrates – reports of transmission of NANB 
Hepatitis by intravenous immunoglobulin – early discussions on whether to screen blood 
donors for surrogate markers of NANB Hepatitis (ie ALT and anti-HBc testing). 

Introduction 

7.1  As more fully chronicled in Chapter 8, the most pressing issue in the first half of the 
1980s was Acquired Immune Deficiency Syndrome (AIDS) and the steps taken to tackle 
that disease. This chapter sets out the events that had a direct bearing on the developing 
knowledge of hepatitis between 1982 and 1985. 

7.2  In the early 1980s, there was an awareness that many patients with Non-A Non-B 
Hepatitis (NANB Hepatitis) developed chronically elevated alanine aminotransferase (ALT) 
levels, indicative of liver inflammation. However, most patients were asymptomatic and 
the author of the leading textbook at the time considered that the prognosis for those 
with mild chronic hepatitis was ‘uncertain but probably benign’.1

7.3  A number of studies were carried out between 1982 and 1985 in which liver biopsies 
were taken from patients with NANB Hepatitis. The studies showed that some patients 
developed cirrhosis.2 These histological findings suggested that the disease might be more 
serious than previously thought, despite the fact that few of the patients who developed 
cirrhosis otherwise suffered symptoms. 

7.4  In the early 1980s studies in England showed that most haemophilia patients who 
routinely received Factor VIII and IX blood products, whether manufactured by the National 
Health Service (NHS) or by commercial companies, were likely to develop NANB Hepatitis.3 

7.5  Early heat-treated Factor VIII concentrates were developed but were found to transmit 
NANB Hepatitis notwithstanding heat treatment.4 

1 Sherlock, Diseases of the Liver and Biliary System, 6th edition, 1981, p259 
2 The following studies, and the conclusions drawn from them at the time, are more fully discussed below: Realdi (1982), Koretz 

(1982), Mannucci (1982), White (1982), Stevens (1983), Hay (1985), Aledort (1985)
3 Fletcher et al, ‘Non-A non-B hepatitis after transfusion of factor VIII in infrequently treated patients’, British Medical Journal, 

1983;287:1754-1757 [LIT.001.0239]; Kernoff et al, ‘High risk of non-A, non-B hepatitis after a first exposure to volunteer 
or commercial clotting factor concentrates: effects of pooled human immunoglobulin’, British Journal of Haematology, 
1984;58:174 and Kernoff et al, ‘High risk of non-A, non-B hepatitis after a first exposure to volunteer or commercial clotting 
factor concentrates: effects of prophylactic immune serum globulin’, British Journal of Haematology, 1985;60:469-479 
[LIT.001.0800]

4 Informally reported by Professor Mannucci at a meeting of the European Society of Haematology in Barcelona in September 
1983 and subsequently published by Colombo et al, ‘Transmission of NANBH by heat-treated factor VIII concentrate’, Lancet, 
1985;2:1-4 [LIT.001.0369]    
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7.6  During this period there were also reports of NANB Hepatitis being transmitted by 
immunoglobulin products administered intravenously.5 

7.7  Throughout most of the 1980s the Hepatitis C Virus (HCV) had still to be identified 
with the result that there was no direct test for the virus. Instead, consideration was 
given to testing blood donations for certain indirect, or surrogate, markers in the blood 
of donors that studies in the United States of America (USA) had indicated might be 
associated with the development of NANB Hepatitis in recipients. 

7.8  In particular, consideration was given to screening donors for elevated ALT and for 
the presence of antibody to the Hepatitis B core antigen (anti-HBc). It was known that 
elevated ALT levels were an indication of liver inflammation, possibly as a result of NANB 
Hepatitis but could also be due to other causes such as excess alcohol intake or obesity. 
Anti-HBc testing was considered as a screening test following an apparent association, at 
least in certain USA studies, between the presence of anti-HBc in blood donors and the 
development of NANB Hepatitis in transfusion recipients. 

7.9  As at 1985, the question of whether surrogate testing of blood donors for NANB 
Hepatitis should be introduced remained unresolved. Surrogate testing was introduced in 
the USA in 1986/87. It was never introduced in the United Kingdom (UK). 

1982

7.10  In 1982, a five year study by Realdi et al (Padua, Italy) on post-transfusion hepatitis 
was reported.6 Twenty one patients who developed post-transfusion hepatitis after open-
heart surgery were followed up for a period of five years. Histological chronic sequelae 
were documented in 13 patients, five of whom developed cirrhosis and one of whom died 
of gastrointestinal bleeding due to cirrhosis of the liver. Progression to these chronic states 
was, in most cases, symptomless. The authors concluded that their results suggested that 
cirrhosis might develop, often with an asymptomatic course, in a significant number of 
patients who did not recover after acute post-transfusion NANB Hepatitis. 

7.11  In 1982 an abstract of a paper by Koretz et al (Los Angeles) was published in 
Hepatology.7 The authors reported on a prospective study of 66 patients with NANB 
Hepatitis. Of the patients studied, 21 had liver biopsies demonstrating chronic hepatitis 
and/or cirrhosis. The authors concluded: 

(1) NANB post-transfusion hepatitis commonly results in chronic liver disease 
(35-53%). (2) Cirrhosis has occurred in at least 6% [i.e. 4 patients] of those 
developing NANB post-transfusion hepatitis (after 4-9 years of follow up) 
and exclusively in those with persistently abnormal ALT values. (3) Patients 
with NANB post-transfusion hepatitis should be followed for many years after 
the onset of disease if biochemical resolution fails to take place. (4) Cirrhosis 
develops in a clinically silent fashion and usually only after years of activity.  

5 Lane, ‘Non-A, Non-B hepatitis from intravenous immunoglobulin’, Lancet, 22 October, 1983:974 [SNF.001.1041] and Lever et al, 
‘Non-A, non-B hepatitis occurring in agammaglobulinaemic patients after intravenous immunoglobulin”, Lancet, 10 November 
1984:1062-4 [LIT.001.0449].  In contrast, immunoglobulin products administered intramuscularly did not appear to transmit 
NANB Hepatitis.

6 Realdi et al, ‘Long-term follow-up of acute and chronic non-A, non-B post-transfusion hepatitis: evidence of progression to liver 
cirrhosis’, Gut, 1982; 23:270-275 [LIT.001.0528].

7 Koretz et al, ‘Non-A, non-B transfusion hepatitis: Disaster after decades’, Hepatology, 1982 (abstract):2(5):687
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7.12  In 1982 Dr Gunson, National Blood Transfusion Service (NBTS), applied for a grant 
to carry out a study in the UK into surrogate testing for NANB Hepatitis. The application 
was refused.8 

7.13  On 11 January 1982 the Oxford Haemophilia Centre wrote to all Haemophilia 
Centre Directors advising that at least four commercial companies were about to introduce 
preparations of Factor VIII, and possibly Factor IX, that had been processed in an attempt 
to reduce the risk of transmitting NANB Hepatitis.9 It was thought that the products had 
been subjected to a heat treatment process such as pasteurisation but other methods 
might have been used. The Hepatitis Working Party of the United Kingdom Haemophilia 
Centre Directors’ Organisation (UKHCDO) was discussing plans for clinical trials of these 
products. 

7.14  Details of the products were not given in the letter. The following table, however, 
summarises the first generation heat-treated Factor VIII products that were subsequently 
licensed by the USA Food and Drug Administration (FDA).10  

Manufacturer Product Method of 
Treatment

Date applied 
for FDA 
licence

Date licence 
granted by 
FDA

Baxter (Hyland/Travenol) Hemofil T Dry heat,  
60ºC for 72h

June 1982 March 1983

Alpha Profilate HT Wet heat,  
60ºC for 20/24h

December 1982 February 1984

Armour Factorate Dry heat,  
60ºC for 30/36h

December 1982 January 1984

Bayer (Miles/Cutter) [not known] Wet heat,  
60ºC for 10h

August 1983 January 1984

Bayer (Miles/Cutter) Koate HT Dry heat,  
68ºC for 72h 

November 1983 February 1984

7.15  In a letter published in The Lancet on 6 March 1982, Preston et al (Sheffield) reported 
on a 34 year old male with von Willebrand’s disease (vWD) who received Factor VIII 
concentrate to cover a surgical procedure.11 The patient developed acute Non-B Hepatitis 
and had consistently abnormal liver function tests in the absence of symptoms. A liver 
biopsy after 18 months showed a very mild chronic aggressive hepatitis with features of 
NANB Hepatitis viral infection. After a further two and a half years the patient continued 
to have abnormal liver function tests and a liver biopsy undertaken at that stage showed 
very severe architectural disturbance with evolving cirrhosis. Features of NANB Hepatitis 
infection were still present. The authors concluded that the case showed several important 
and disturbing features, namely, significant progression of liver disease over two and a 
half years in the absence of symptoms and as a result of a single infusion. 

8 A v National Blood Authority (2001) 3 All ER 289, paragraph 126. The Inquiry does not have documentary evidence of the grant 
application or its refusal.

9 [DHF.003.0892]
10 This table has been compiled from information contained in the USA Institute of Medicine report,  ‘HIV and the Blood Supply: 

an analysis of crisis decision-making’, page 92  and the SNBTS submission to the Scottish Executive dated February 2000, 
‘Investigation concerning events surrounding the introduction of heat treatment for blood products in the mid 1980s – 
Additional information requested by the Scottish Executive’, page 2 [SGF.001.1439] 

11 Preston et al, ‘Blood product concentrates and chronic liver disease’, Lancet, 6 March 1982:565 [LIT.001.0398]
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7.16  On 16 March 1982 the Scottish National Blood Transfusion Service (SNBTS) Directors 
met.12 The minutes of this meeting noted that the SNBTS had previously proposed to the 
NBTS Directors that a UK Working Party be established on the microbial contamination 
of blood products. The NBTS had responded with a proposal to study post-transfusion 
hepatitis. The SNBTS Directors agreed to remind the NBTS that their proposal had not 
been confined to hepatitis. It was noted that the Medical Research Council’s Blood 
Transfusion Research Committee had decided recently to disband their Hepatitis Working 
Group because a number of groups in the UK were studying hepatitis.  

7.17  The Medicines Inspectorate visited the Edinburgh and South East Scotland Blood 
Transfusion Service (BTS) Edinburgh on 10 -11 March and 10 -12 May 1982. A discussion 
on the need for Cryoprecipitate was recorded. It was noted that there was a reduced risk 
of contracting hepatitis from a small pool donor source and that the risk of contracting 
hepatitis was substantially increased when a pool exceeded 10 donations. At that time, 
Edinburgh BTS were using an initial pool of three donors, but that was later pooled with 
four other pools, ‘making a total of 12 donors involved’.13 

7.18  On 21 May 1982 the Committee of Experts on Blood Transfusion and 
Immunohaematology, European Health Committee, Council of Europe held its fifth 
meeting. A note of the meeting records a discussion on transfusion associated hepatitis.14 
Committee members reported that it was generally recognised that the frequency of 
transfusion associated hepatitis was higher when using commercial plasma. In order to 
reduce the risk of such hepatitis, they recommended that national blood transfusion 
services take steps to ensure that there was an adequate supply of plasma from voluntary, 
non-remunerated donors in order to achieve national self-sufficiency in the production of 
coagulation factor concentrates. 

7.19  On 25 June 1982 the European Health Committee of the Council of Europe met.15 Dr 
Gunson presented a report on the control of post-transfusion hepatitis. Dr Gunson stated 
that the incidence of NANB Hepatitis in the UK appeared to be low in patients receiving 
Cryoprecipitate but high following transfusion of Factor VIII concentrates prepared from 
large pools. He noted that avoiding the use of large pool fractions for those with mild 
coagulation defects was a practical way of reducing the incidence of post-transfusion 
NANB Hepatitis.  

7.20  On 17 July 1982 Rickard et al (Sydney) reported on a study of blood products and 
hepatitis in Australia.16 Two hundred and forty three patients with haemophilia were 
studied over a period of four and a half years. At the time of the study, commercial blood 
products were not used in Australia. Cryoprecipitate prepared from blood from unpaid 
voluntary donors was the major treatment and only small amounts of Factor VIII and 
IX concentrates were used.17 Despite the use of blood products obtained from entirely 
voluntary blood donors and the frequent use of single-donor packs of Cryoprecipitate, 
markers of viral hepatitis were common in the patients in the study. There were 66 cases 
(27%) of NANB Hepatitis. Antibody to Hepatitis B surface antigen (anti-HBs) was detected 

12 [SGH.001.0119]
13 [SGF.001.0351]
14 [DHF.002.3582]
15 [SGF.001.1983]
16 Rickard et al, ‘Hepatitis and Haemophilia Therapy in Australia’, Lancet, 17 July 1982: 146-148 [LIT.001.0548]
17 Prepared either by the Commonwealth Serum Laboratories, Melbourne from a pool of 1,500 donors or by the New South Wales 

division of the Red Cross Blood Transfusion Service from 500 donations  
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in 63% of the patients. The authors concluded that the risk of hepatitis already existed 
under the voluntary donor system in Australia and there was no longer a valid reason for 
prohibiting the import of Factor VIII concentrates. 

7.21  In September 1982 a follow up study by Mannucci et al (Milan, Italy) on liver disease 
in 11 haemophilia patients was reported.18 The authors had previously reported on liver 
biopsies from these patients taken in 1977. The initial study found that of the 11 patients, 
four had chronic persistent hepatitis, five had chronic active hepatitis, one had cirrhosis 
and one had alcoholic hepatitis.19 By the time of repeat biopsies in 1980, the patient 
with cirrhosis had died of gastrointestinal bleeding. Of the remaining 10 patients, four 
continued to have chronic persistent hepatitis, two had developed chronic lobular hepatitis 
and there was spontaneous improvement of disease activity in three cases. The authors 
stated:

This study suggests that in hemophiliacs with NANB chronic hepatitis, 
progressive disease is not the rule … It is remarkable … that only 2 of the 
entire series of 91 hemophiliacs followed since 1974 have died from cirrhosis 
and that both were [hepatitis B surface antigen] serum positive. 

7.22  The authors concluded, 

Study of the serum and intrahepatic markers for hepatitis B and delta viruses 
suggest that chronic liver disease is non-progressive in hemophiliacs who have 
no intrahepatic viral markers.  

7.23  In September/October 1982 an article by Gerety and Aronson (Office of Biologics,  
USA FDA) was published.20 The introduction stated that, ‘Viral hepatitis is one of the most 
serious adverse reactions following intravenous infusions of plasma derivatives’. 

7.24  Following a discussion of the risk of transmission of hepatitis through Factor VIII and 
IX concentrates Gerety and Aronson noted:

The chronic hepatitis in hemophiliacs shares many characteristics with chronic 
non-A, non-B hepatitis. It is frequently an asymptomatic acute illness with 
low mean peak serum aminotransferase activity and, in a high proportion of 
infected individuals, it progresses to a chronic hepatitis characterized by widely 
fluctuating serum aminotransferase levels and severe liver disease histologically. 

7.25  The authors noted that in the Mannucci study reported in 1978, 63% of the 
haemophilia patients studied had abnormal liver biopsies and half had chronic active 
hepatitis or cirrhosis.21  

7.26  On 13 September 1982 the 13th meeting of the UKHCDO took place.22 Dr Craske 
of the Public Health Laboratory Service (PHLS) advised that a preliminary study in Oxford 
of hepatitis in mildly-affected or seldom-treated patients had provided interesting data 

18 Mannucci et al, ‘Nonprogressive course of non-A, non-B chronic hepatitis in multitransfused hemophiliacs’, Blood, Vol 60, No 3 
(September), 1982; 655-658 [LIT.001.0543]

19 Mannucci et al, ‘A clinicopathological study of liver disease in haemophiliacs’, Journal of Clinical Pathology, 1978;31:779-783 
[LIT.001.1624]

20 Gerety and Aronson, ‘Plasma derivatives and viral hepatitis’, Transfusion, 1982;22(5):347-351
21 Mannucci et al, ‘A clinicopathological study of liver disease in haemophiliacs’, Journal of Clinical Pathology, 1978;31:779-783 

[LIT.001.1624]
22 [SNB.001.7419]
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and that the results of the study were being prepared for publication.23 A report of the 
meeting by a representative from the Haemophilia Society noted that it appeared from 
the Oxford study that the risk of contracting hepatitis from large pool NHS concentrates 
was unexpectedly high.24  

7.27  In a letter published in The Lancet on 2 October 1982,25 Drs Ludlam and Peutherer 
(Edinburgh Haemophilia Centre) inferred from the Australian study carried out by Rickard 
et al26 that the use of Cryoprecipitate instead of Factor VIII concentrates had no effect on 
the risk of hepatitis. 

7.28  In a response published on 27 November 1982, Drs Gabra, Crawford and Mitchell 
(SNBTS, Glasgow) disagreed, stating that large pool products carried the greatest risk of 
exposing patients to the risk of hepatitis.27 They argued that that was particularly so in the 
case of persons with mild and moderate haemophilia. The contribution of Cryoprecipitate 
to risk was small, even when it was the main product used in therapy. That was shown 
both by the Australian study and by three previous studies from Edinburgh.28    

7.29  In December 1982 White et al (North Carolina, USA) reported on a study of 
hepatitis in patients with haemophilia with intermittently abnormal liver function tests.29 
In their introduction, the authors noted that repeated exposure to blood products placed 
individuals with severe haemophilia at high risk of developing both acute and chronic post-
transfusion liver disease. Previous studies had reported on liver biopsies in haemophilia 
patients with continuously abnormal liver function. This study was a prospective study of 
liver histology in 15 haemophilia patients with intermittently abnormal liver function tests. 
None of the patients had symptoms of chronic liver disease. The authors reported that 
liver biopsies showed chronic persistent hepatitis or other mild forms of liver disease in 14 
of the 15 patients. The authors continued: 

While some patients, primarily those with moderately severe and severe 
enzyme elevations, will have histologic evidence of chronic active hepatitis and/
or cirrhosis, the results of the present study indicate that a larger proportion of 
patients will have milder degrees of enzyme abnormalities and predominantly 
chronic persistent hepatitis or milder forms of liver disease. Thus, for many 
transfusion-requiring hemophiliacs, the frequent exposure to factor VIII 
concentrates is not accompanied by the development of the more severe forms 
of chronic liver disease. 

7.30  It was concluded: 

23 This appears to be a reference to the paper subsequently published in 1983 by Fletcher et al, ‘Non-A non-B hepatitis after 
transfusion of factor VIII in infrequently treated patients’, British Medical Journal, 1983;287:1754-7 [LIT.001.0239]

24 [DHF.001.6837]
25 Ludlam, 1982, Lancet, 1982, 776
26 Rickard et al, ‘Hepatitis and Haemophilia Therapy in Australia’, Lancet, 17 July 1982: 146-148 [LIT.001.0548]
27 Gabra et al, ‘Factor VIII, cryoprecipitate and hepatitis risk’, Lancet, 27 November 1982:1220. In a previous letter to The Lancet, 

Drs Crawford and Mitchell had expressed the following, similar, view: ‘As a matter of principle, blood transfusion – and 
particularly the use of large pool coagulation products – should be kept to a minimum. This is one of the reasons why we have 
introduced small-pool dried cryoprecipitate to the UK’: Crawford and Mitchell, ‘Post-transfusion hepatitis’, Lancet, 8 August 
1981:312  

28 These studies were (1) Stirling et al, ‘Liver function in Edinburgh haemophiliacs: a five year follow up’, Journal of Clinical 
Pathology, 1981;34:17-20 [LIT.001.0748] (2) Burrell et al, ‘Antibody to hepatitis B surface antigen in haemophiliacs on long term 
therapy with Scottish Factor VIII’, Journal of Clinical Pathology, 1978;31:309-312; and (3) Ramsay and Khoo, ‘A five year study 
of a haemophilia reference centre’, Journal of Clinical Pathology, 1975;28:696-700   

29 White et al, ‘Chronic hepatitis in patients with hemophilia A: Histologic studies in patients with intermittently abnormal liver 
function tests’, Blood, 1982; 60:1259-1262  [LIT.001.0535]
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The results show primarily chronic persistent hepatitis and milder forms of 
liver disease and support the continued use of concentrates in transfusion-
requiring hemophiliacs. At the same time, although the results of this study 
indicate a predominantly benign hepatic histology in patients with intermittent 
enzyme abnormalities, any form of liver disease is obviously undesirable and 
continued efforts to prepare hepatitis-free products should remain an issue of 
high priority. 

1983

7.31  In 1983 the 7th edition of the standard textbook on blood transfusion medicine in 
the UK was published.30 In a discussion of NANB Hepatitis, it was noted that:

This rather clumsy term is used to describe hepatitis in which both [the hepatitis 
A virus] and [the hepatitis B virus] have been excluded. The term hepatitis C is 
not used because there is evidence that there is more than one kind of non-A, 
non-B virus and because no specific tests have yet been developed … As a 
rule, non-A, non-B hepatitis is symptomatically mild. Patients seldom need to 
be admitted to hospital. Nevertheless, up to 60% of cases have abnormal [ALT] 
levels for more than 1 year; if a liver biopsy is taken, most of the cases show 
histological evidence of a significant chronic liver disease and approximately 
10% show features of cirrhosis.31 

7.32  The textbook noted the results of the USA based Transfusion Transmitted Viruses 
Study, reported in 1981,32 namely, that the incidence of NANB Hepatitis in recipients of 
blood transfusion was directly related to the level of ALT in the relevant blood donors and 
commented:

Although [NANB hepatitis] develops in some patients who have received only 
blood from donors with normal ALT levels, it can be deduced that at least 21% 
of cases of transfusion-associated hepatitis might be prevented by excluding 
only 3% of the present donor population.33 

7.33  It was also noted that the minimum carrier rate of the NANB Hepatitis virus in 
volunteer blood donors in the USA had been estimated to be 1.6% and in commercial 
blood donors to be 5.4%.34 Only prospective studies were likely to give a true indication 
of the frequency of post-transfusion hepatitis. No such study, carried out exclusively with 
HBsAg negative blood, had been reported. The textbook further noted that, ‘Nevertheless, 
there is evidence that non-A, non-B viruses play a smaller part in the UK than in the USA’.35

30 Mollison, Blood Transfusion in Clinical Medicine, 7th edition, 1983 (Blackwell Scientific Publications)
31 Alter, ‘The dominant role of non-A, non-B in the pathogenesis of post-transfusion hepatitis: c clinical assessment’, Clinics in 

Gastroenterology, 1980;9:155-170
32 Aach et al, ‘Serum alanine aminotransferase of donors in relation to the risk of non-A, non-B hepatitis in recipients: the 

transfusion-transmitted viruses study’, New England Journal of Medicine, 1981;304:989-994 [LIT.001.0753]
33 Holland et al, ‘Post-transfusion viral hepatitis and the TTVS’, New England Journal of Medicine, 1981;304:1033-1035 

[LIT.001.1630]
34 Blum and Vyas, ‘Non-a, non-B hepatitis: a contemporary assessment’, Haematologia, 1982;15:162-183 [LIT.001.1106]
35 Mollison, supra, at pp 773-774
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7.34  In 1983 opinions from a number of experts were published on whether ALT 
screening of blood donors should be introduced with a view to reducing the incidence of 
post-transfusion NANB Hepatitis.36 Aach (Baltimore, USA) had supported the introduction 
of surrogate testing when the results of the Transfusion Transmitted Viruses Study were 
published in 198137 and that remained his view. In Germany, ALT testing had been in 
place for some time and Muller (Hanover, Germany) did not feel that screening should 
be abandoned. In contrast, Bayer (Kansas, USA), Gerety (Office of Biologics, USA FDA), 
Holland (Clinical Centre Blood Bank, Bethesda, USA), McClelland (SNBTS, Edinburgh), 
Mitchell (SNBTS, Glasgow) and Reesink/Reerink-Brongers (Amsterdam, Netherlands) did 
not support the introduction of surrogate testing for NANB Hepatitis in the absence of 
further research into the costs and benefits of surrogate testing.38   

7.35  In 1983 Schimpf (Heidelberg, West Germany) published the results of a study of 
post-transfusion hepatitis in haemophilia patients.39 A brief English summary stated that 
frequent application of Factor VIII and IX concentrates, single-donor Cryoprecipitates and 
concentrates from large plasma pools led to transmission of Hepatitis B and NANB Serum 
Hepatitis. Almost all of the patients showed signs of active hepatitis or an immune response 
to hepatitis viruses. There was an increasing frequency of chronic hepatitis (65%). There 
was also an increase in liver cirrhosis which manifested itself 13 years earlier than in the 
normal population. 

7.36  In 1983 Dienstag (Harvard) reviewed a number of studies of patients with NANB 
Hepatitis who had been followed for varying periods after transfusion. He concluded:

After transfusion, as many as 40%-60% of patients with acute NANB hepatitis 
will be left with chronic elevations of serum aminotransferase activity, often in 
a fluctuating pattern: histologic features of the liver in a majority of patients 
with transfusion-associated chronic NANB hepatitis are consistent with chronic 
active hepatitis, and ~10%-20% of chronic cases eventuate in cirrhosis.40  

7.37  In 1983, under the title ‘Liver disease in haemophiliacs: an overstated problem?’, 
Stevens et al (Manchester) reported the results of liver biopsies carried out on 12 
haemophilia patients with persistently abnormal liver function tests.41 Only one patient 
showed evidence of severe chronic active hepatitis with progression to cirrhosis although 
a further four patients showed some evidence of mild chronic active hepatitis. The authors 
stated that the results represented a much lower incidence of severe histological liver 
damage than many previous reports in which chronic active hepatitis and cirrhosis had 
been found in between one third42 and one half43 of patients with haemophilia who 

36 ‘Based on your analysis of the benefits and costs of routine donor screening for ALT-GPT to reduce the incidence of post-
transfusion Non-A, Non-B hepatitis in your blood services region, what action would you recommend?’, Vox Sanguinis, 
1983;44:48-64 

37 Aach et al, ‘Serum alanine aminotransferase of donors in relation to the risk of Non-A, non-B hepatitis in recipients, The 
Transfusion Transmitted Viruses Study’, New England Journal of Medicine, 1981;304:989-994 [LIT.001.0753]

38 While expressed more equivocally, this also appears to have been the view of Chataing et al (Lyon and Toulouse, France). 
39 Schimpf, Behring Inst Mitt, 1983;73:111-117 [LIT.001.0001]
40 Dienstag, ‘Non-A, Non-B Hepatitis: 1. Recognition, Epidemiology, and Clinical Features’, Gastroenterology, 1983;85:439-462 

[LIT.001.1239] and Dienstag, ‘Non-A, non-B Hepatitis: 2. Experimental Transmission, Putative Virus Agents and Markers, and 
Prevention’, Gastroenterology, 1983:85:743-768 {LIT.001.1213]

41 Stevens et al, British Journal of Haematology, 1983;55:649-655 [LIT.001.0008]
42 Spero et al, ‘Asymptomatic structural liver disease in hemophilia’, New England Journal of Medicine, 1978;298:1373-1378 

[LIT.001.0177] and Schimpf et al, ‘Liver biopsy findings in haemophilia’, in Haemophilia, ed Seligsohm et al, 1981, pp 149-153 
43 Lesesne et al, ‘Liver biopsy in haemophilia A’, Annals of Internal Medicine, 1977;86:703-707; Mannucci et al, ‘A 

clinicopathological study of liver disease in haemophiliacs’, Journal of Clinical Pathology, 1978;31:779-783 [LIT.001.1624] and 
Preston et al, ‘Percutaneous liver biopsy and chronic liver disease in haemophiliacs’, Lancet, 1978;ii:592-594 [LIT.001.0387] 
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had undergone a liver biopsy. The authors suggested that the true incidence of severe 
histological liver abnormality in multi-transfused haemophilia patients might be less than 
previously reported but similar to the more recent results of 115 liver biopsies carried 
out worldwide by Aledort et al44 where the incidence of chronic active hepatitis and 
cirrhosis was 16%. The authors concluded that routine liver biopsy was not indicated in 
asymptomatic haemophilia patients with abnormal liver function tests. Proven therapy 
was not available and the natural history of those liver changes had yet to be elucidated.  

7.38  On 19 March 1983 The British Medical Journal published a report on behalf of 
the UK Haemophilia Reference Centre Directors on the treatment of haemophilia and 
related disorders in the UK between 1976 and 1980.45 The report included the following 
statement:

In view of the widespread concern about the transmission of hepatitis viruses 
by giving blood products it is interesting to note that only two deaths were 
attributed to hepatitis during the five year period. There have been several 
reports recently of persistently abnormal liver function values and abnormal 
histological findings in liver tissue from haemophiliacs treated with blood 
products. Most of these patients are asymptomatic but it remains to be seen 
how many will develop severe chronic liver disease with the passage of time.  

7.39  On 22 March 1983 the Haemophilia and SNBTS Directors Working Group met.46 Dr 
Cash (SNBTS) asked members to consider the possibility of a study of liver function tests 
in patients with mild haemophilia and referred to a study in Birmingham. Drs Forbes and 
Ludlam agreed to consider the matter. 

7.40  On 1 July 1983 Diane Walford of the Department of Health and Social Security 
(DHSS) wrote to Dr Gunson (NBTS).47 Three chimpanzees had developed hepatitis after 
receiving Hyland/Travenol’s heat-treated Factor VIII.

7.41  On 26 July 1983 the Central Blood Laboratories Authority produced a paper 
entitled ‘AIDS: progress with heat treatment of human plasma products’.48 The paper 
noted that the absence of markers for the NANB Hepatitis virus prevented screening of 
source material and that epidemiological evidence suggested that large-pool concentrates 
were universally associated with transmitting the NANB Hepatitis virus. The paper also 
noted that the severity of NANB Hepatitis in haemophilia patients, probably associated 
with the co-existent impaired immune responsiveness of these patients, had motivated 
plasma fractionation organisations to re-examine means whereby hepatitis viruses could 
be inactivated in large-pool concentrates. Heat treatment of blood products was still 
primarily directed at the inactivation of hepatitis.   

44 Aledort et al, ‘A study of liver disease among haemophiliacs’, Blood, 1981;58, Suppl. 1, 210a
45 Rizza et al, ‘Treatment of haemophilia and related disorders in Britain and Northern Ireland during 1976-80:report on behalf of 

the directors of haemophilia centres in the United Kingdom’, British Medical Journal; 286:929-933 [LIT.001.0234]
46 [SNB.001.5183] 
47 [DHF.002.5668]
48 [DHF.002.4489]
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7.42  In September 1983 the Congress of the European Society of Haematology met in 
Barcelona. Professor Mannucci (Milan) reported orally to a number of haemophilia doctors 
the results of his study of Hyland/Travenol’s Hemofil T Factor VIII concentrate (dry heated 
at 60ºC for 72h). The product transmitted hepatitis.49 

7.43  By letter dated 12 September 1983, Dr Entwistle (NBTS) sent Dr Brookes (SNBTS, 
Dundee) what he hoped would be the final versions of ‘Guidance for the Selection, 
Medical Examination and Care of Blood Donors’ and ‘Notes on Transfusion’.50 The 
documents had been produced by Dr Entwistle’s Working Party, of which Dr Brookes 
was a member, on behalf of the NBTS and SNBTS. The guidance on the selection of 
donors stated that individuals who had a history of jaundice or hepatitis or in whose 
blood anti-HBs was present could be accepted as donors, providing they had not suffered 
from jaundice or hepatitis in the previous 12 months, had not been in close contact with 
hepatitis or received a transfusion of blood or blood products in the previous six months, 
and providing their blood gave a negative reaction for the presence of Hepatitis B surface 
antigen (HBsAG) when tested by an accepted sensitive method, eg Recombinant Immuno 
Blot Assay (RIBA).51 

7.44  On 27 September 1983 the UK Blood Transfusion Services’ Working Party on 
Transfusion Associated Hepatitis met.52 Notes of the meeting were prepared by Drs 
Mitchell (SNBTS, Glasgow) and McClelland (SNBTS, Edinburgh).53 The topics discussed 
included the transmission of NANB Hepatitis by intravenous immunoglobulin prepared 
by the Blood Products Laboratory in Elstree (BPL).54 ALT studies in the recipients of similar 
Scottish material had not, at that time, shown any cause for concern.  

7.45  On 28 September 1983 Dr Craske (PHLS, Manchester) produced the Annual Report 
for 1982/1983 of the UKHCDO’s Hepatitis Working Party.55 The report referred to the 
Oxford study, started in 1981, of hepatitis in infrequently treated haemophilia patients.56 
The risk of contracting NANB Hepatitis from Factor VIII concentrates was 100% on first 
exposure, whether NHS or commercial Factor VIII. An internationally based trial of Hyland/
Travenol’s heat-treated Factor VIII (Hemofil T)57 had commenced and an Armour heat-
treated product (Factorate HT)58 would soon be available for evaluation. However, the 
problem of AIDS had overshadowed these developments. Directors required to consider 
the ethical problem of exposing persons with mild haemophilia to commercial material. 
The ethical problem was expressed as follows:

49 Evidence of Professor Mannucci to the Lindsey Tribunal of Inquiry (noted at page 62 of the Tribunal’s Report). Travenol was part 
of the Baxter group. The results were published in 1985: Colombo et al, ‘Transmission of NANBH by heat-treated factor VIII 
concentrate’, Lancet, 1985;2:1-4 [LIT.001.0369]  

50 [SGF.001.0375]  [SGF.001.0377] and [SGF.001.0397] 
51 The origin of the policy of accepting donors with a history of jaundice or hepatitis but who tested negative for Hepatitis B 

surface antigen may have been a recommendation contained in the second report of the Advisory Group on Testing for the 
Presence of Hepatitis B Surface Antigen and its Antibody (1975), at paragraph 18 [SGH.003.0079]  

52 Drs Cuthbertson, Mitchell, McClelland, Crask, Barbara, Pollock, Lane and Thomas were present. Dr Gunson was unable to 
attend. 

53 [SNB.001.3443[ and [SNF.001.1039]
54 Subsequently reported in The Lancet on 22 October 1983.
55 [SNF.001.0948]
56 Subsequently reported by Fletcher et al, ‘Non-A non-B hepatitis after transfusion of factor VIII in infrequently treated patients’, 

British Medical Journal, 1983;287:1754-1757  [LIT.001.0239]
57 Dry heat treated at 60ºC for 72 hours.
58 Dry heat treated at 60ºC for 30/36 hours.  
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Since the only way of ensuring the susceptibility to non-A, non-B viruses is by 
using patients who have not previously received factor VIII or IX concentrate, 
a choice will have to be made between using heat treated products from 
commercial sources, which might carry a small risk of AIDS transmission, or 
using NHS concentrate which appears to carry a 100% chance of transmitting 
non-A, non-B hepatitis. 

7.46  The report also noted that the German manufacturer Behringwerke had developed 
a heat-treated product that had undergone clinical trial in Germany. It was, however, 
unlikely that Behringwerke would consider applying for a UK product licence unless an 
approach was made to them. Since their unheated product was not marketed in the UK, 
that might take some time. The report attached figures for the number of cases of acute 
hepatitis reported by Haemophilia Centre Directors in 1980-82.       

7.47  On 22 October 1983 Dr Lane (BPL) reported that all 12 patients in a clinical trial 
of an intravenous immunoglobulin developed by BPL had developed NANB Hepatitis.59 
In contrast, none of the patients in the control group, who had received intramuscular 
immunoglobulin, had any clinical or biochemical evidence of hepatitis.60  

7.48  On 12 November 1983 Collins et al (Newcastle) reported on a prospective study of 
post-transfusion hepatitis in patients undergoing heart surgery.61 Of 248 patients who 
received transfusion, six (2.4%) developed acute short incubation NANB Hepatitis.62 These 
six patients had normal liver function tests six months after transfusion but a further two 
of the surviving 228 patients had raised serum transaminase levels at six months. In one 
of these patients, liver biopsy disclosed chronic persistent hepatitis; in the other, alcoholic 
liver disease was suspected. The authors considered that the incidence of post-transfusion 
NANB Hepatitis after cardiac surgery in their study (3.2%)63 was low compared with similar 
studies in other countries, all of which used volunteer blood.64 The authors concluded 
that:

non-A, non-B hepatitis after blood transfusion from a largely British blood 
donor group probably leads to clinically significant chronic liver disease very 
rarely indeed.  

7.49  On 14 November 1983 the Haemophilia and SNBTS Directors Working Group met.65 
Dr Forbes (Glasgow) intimated that he was writing up his experience of hepatitis in 12 
patients with mild haemophilia who had been treated with Factor VIII from the Protein 
Fractionation Centre, Edinburgh. He undertook to submit this data to Dr Cash.66 

59 Lane, ‘Non-A, Non-B hepatitis from intravenous immunoglobulin’, Lancet, 22 October, 1983:974 [LIT.000.0000].  A fuller report 
was published on 10 November 1984 by Lever et al, ‘Non-A, non-B hepatitis occurring in agammaglobulinaemic patients after 
intravenous immunoglobulin’, Lancet, 1984:1062-1064 [LIT.001.0449]

60 On 19 November 1983, Welch et al (SNBTS, PFC) reported on their work to pasteurise immunoglobulin: ‘Non-A, Non-B hepatitis 
from intravenous immunoglobulin’, Lancet, 1983:1198-1199 

61 Collins et al, ‘Prospective study of post-transfusion hepatitis after cardiac surgery in a British centre’, British Medical Journal, 
1983;287:1422-1424 [LIT.001.0212] 

62 As defined by transaminase levels rising to over 2.5 the upper limit of normal, in the absence of any other explanation.
63 ie the initial six patients with grossly elevated transaminase levels plus the two patients with elevated levels six months after 

surgery.
64 The incidence was 14.6% in one study in the USA, in Italy 17.8%, in Sweden 18.9% and 30.4% in Japan. A study in the 

Netherlands had found a low incidence of post-transfusion NANB Hepatitis (3.4%) which was closely comparable with the 
results of the Newcastle study.

65 [SNB.001.5188]
66 By 28 March 1984 Dr Cash had still to receive the data and wrote Dr Forbes a reminder [SNF.001.2890]   
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7.50  On 10 December 1983 Fletcher et al (Oxford) formally reported on their study of 
NANB Hepatitis due to transfusion of Factor VIII in infrequently treated patients with 
haemophilia.67 In a study of 30 patients, the authors found a high incidence of NANB 
Hepatitis in patients treated with Factor VIII who had not previously received Factor VIII or 
had received it only infrequently. That was so whether the patients received commercial 
Factor VIII or NHS Factor VIII. The authors stated that it might be that the pool size of NHS 
concentrates had increased to the point where the benefit conferred by using plasma 
from volunteer donors had been lost. 

7.51  In an accompanying BMJ editorial that also considered the risk of contracting AIDS 
from the use of blood products, Dr Jones (Newcastle Haemophilia Centre) stated that 
throughout the world the opinion of the majority of haemophilia centres was that the 
risk of haemorrhage and its complications far outweighed the risk of developing AIDS 
or chronic liver disease. However, for the time being, it seemed sensible to treat severely 
affected young children with Cryoprecipitate, rather than factor concentrates, and to 
consider alternative methods of raising Factor VIII activity (eg with desmopressin (DDAVP), 
danazol or perhaps porcine material) for persons with mild haemophilia, vWD and carriers 
of these disorders.68  

1984

7.52  In 1984 the International Committee on Thrombosis and Haemostasis drafted criteria 
for the design and performance of clinical studies intended to evaluate the efficacy of viral 
inactivation procedures against the risk of transmission of NANB Hepatitis.69 

7.53  In 1984 ‘Notes on Transfusion principles and practices’ were jointly published by 
the DHSS, Scottish Home and Health Department (SHHD) and the Welsh Office on behalf 
of the NBTS and SNBTS.70 It was noted that NANB Hepatitis viruses were transmissible by 
transfusion but specific laboratory tests had not been developed to identify them at that 
time. The incubation period was variable, extending up to 70 days or more. The clinical 
course could be acute or chronic leading to cirrhosis.71 

7.54  On 9 January 1984 a report was prepared by the Blood Products Sub-Committee of 
the Haemophilia Society. The report reviewed the policy of the Society in relation to the 
supply of blood products in the UK.72 Regarding the risk of NANB Hepatitis, the report 
noted that recent work suggested that UK material was no better (and might be worse) 
than imported material.73 

67 Fletcher et al, ‘Non-A non-B hepatitis after transfusion of factor VIII in infrequently treated patients’, British Medical Journal, 
1983;287:1754-1757 [LIT.001.0239]

68 Jones, ‘Acquired immunodeficiency syndrome, hepatitis and haemophilia’, British Medical Journal, 10 December 
1983;287(6407):1737-1738

69 The criteria were described in a review article by Mannucci and Colombo, ‘Virucidal treatment of clotting factor concentrates’, 
published in The Lancet on 1 October 1988 [LIT.001.0456].        

70 [DHF.003.0394]
71 [DHF.003.0394] At a meeting of the SNBTS Directors on 11 September 1984 it was noted that Dr Cash had recommended to 

Dr Bell ( SHHD) that the ‘Notes on Transfusion’ should not be issued in Scotland. This was partly because of the large number of 
printing, and other, errors in the text and partly for professional reasons [SGH.001.0445]. Instead, a decision was taken by the 
Scottish Directors Coordinating Group on 28 August 1984 to produce guidelines for local distribution [SNB.003.8411]

72 [DHF.001.5151]
73 This was a reference to the Oxford study: Fletcher et al, ‘Non-A non-B hepatitis after transfusion of factor VIII in infrequently 

treated patients’, British Medical Journal, 1983;287:1754-1757 [LIT.001.0239]
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7.55  On 9 February 1984 the National Institute for Biological Standards and Control 
(NIBSC) met to discuss the infectious hazards of blood products.74 Dr Smith (NIBSC) 
explained that while the NIBSC was not the licensing authority in the UK, it gave scientific 
advice to the licensing authority and the Committee on the Safety of Medicines. In a 
discussion on blood products and hepatitis, it was noted that it had been shown that the 
first exposure to factor concentrate, from whatever source, was associated with 100% 
infectivity with NANB Hepatitis. Dr Craske (PHLS, Manchester) described the incidence of 
jaundice in persons with haemophilia in the UK from 1969 to 1979. Apart from a period 
in the mid-1970s when the incidence of jaundice rose to five per cent, the incidence 
had mostly been around two per cent a year.75 NANB Hepatitis was very prevalent in the 
haemophilia population. Some 30–40% of UK haemophilia patients had abnormal liver 
function tests, indicative of possible chronic liver damage, although only two patients had 
died of liver disease in the past 10 years. Dr McClelland (SNBTS, Edinburgh) presented 
data which suggested that the risk of transmitting NANB Hepatitis by blood transfusion 
was one in 100. In a discussion on policies adopted in Scotland to minimise the risk of 
transmission of infection (including AIDS), the following main strategies were noted:

1) avoidance of high risk communities (such as prisons, known homosexual 
areas etc); 2) detection of clinical abnormalities by examination and careful 
questioning; 3) exclusion of the high risk donor, or his blood, always allowing 
an “escape route” for the donor who is deemed unsuitable.76 

7.56  In discussion, Dr Eibl commented that it was insufficient to ask a donor if he had 
suffered from jaundice during the previous 12 months since some individuals could be 
carriers for several years. It was noted that there was much discussion about the optimal 
size of plasma pools, but no agreement that reduction of pool size would be either a 
practicable or successful way of reducing the transmission of either hepatitis or AIDS.

7.57  On 29 March 1984 the Chairmen of the UKHCDO and its Hepatitis Working Party 
wrote to all UK Haemophilia Centre Directors on the question of hepatitis reduced Factor 
VIII.77 The Chairmen called for cooperation between the Haemophilia Centre Directors 
in coordinating trials of the new heat-treated blood products so that the maximum 
information about the relative merits of different products would become available with 
the most economical use of the limited number of patients available. The letter explained 
that there were at present eight different products in preparation or available for trial. 
Clinical trials had only been completed on one product, Hyland/Travenol’s Hemofil HT 
Factor VIII.78 The results indicated that there was still a 63% attack rate of NANB Hepatitis 
on first exposure in patients who had not received Factor VIII concentrate previously. 
Trials were difficult to evaluate because, for ethical reasons, no control group was used. 
The products currently available were (1) heated products from Armour, Cutter, Travenol 
and Alpha, (2) NHS Factor VIII prepared from a specially selected donor panel which was 
monitored for abnormal liver function tests, hepatitis etc, (3) heated NHS Factor VIII (one 
brand was manufactured at the PFC in Edinburgh and, it was noted, would shortly be 
available; the second was manufactured by BPL in Elstree and was to be available later 

74 [SNB.004.8628]
75 It is now, in fact, known that only a small proportion of people infected with Hepatitis C suffer an acute attack of overt jaundice. 

It also seems likely that the incidence of jaundice in haemophilia and blood transfusion patients was underreported during this 
period. 

76 [SNB.004.8628] 
77 [DHF.002.8963]
78 Dry heated at 60º for 72 hours.
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that year) and (4) a heated preparation manufactured by Behringwerke, Germany. The 
German product was heated at 60ºC for a period known to inactivate Hepatitis B. It was 
noted that the problem with the Behringwerke product was that the yield of Factor VIII 
coagulant activity was considerably reduced, so that the cost was likely to be at least four 
times higher. Trials had been carried out in Germany, but no published information was 
available. 

7.58  By letter dated 10 April 1984, Dr Ludlam (Edinburgh Haemophilia Centre) replied to 
the UKHCDO’s request for cooperation in coordinating trials of the new heated Factor VIII 
products.79 He stated that most of his patients had been treated exclusively with SNBTS 
Factor VIII and that he was very reluctant to consider using any of his patients as trial 
subjects for the commercial hepatitis reduced concentrates. Dr Ludlam had been testing 
a new higher purity heat-treated SNBTS Factor VIII concentrate and wished to reserve any 
patients he might have for that product. 

7.59  By letter dated 25 April 1984 Dr Cash (SNBTS) advised Dr Crawford (SNBTS, Glasgow) 
that he was anxious that the SNBTS look at the incidence of hepatitis and transaminitis 
in previously untreated haemophilia patients who received SNBTS heat-treated Factor VIII 
concentrate and asked if Dr Crawford would coordinate such a study.80 Dr Cash enclosed 
a draft protocol.81 He explained that a prospective study in England had shown that all 
nine patients who had not previously received blood concentrates had contracted NANB 
Hepatitis after receiving their first transfusion of either USA commercial Factor VIII or English 
Factor VIII. It was proposed to assess the residual infectivity of SNBTS hepatitis reduced 
Factor VIII by means of a clinical trial in patients who had not previously been treated with 
large pool Factor VIII concentrates. The object of the study would be explained to patients 
and their consent or, if under 16 years of age, that of their parents, would be obtained.

7.60  On 23 May 1984 Dr Bell (SHHD) sent a memo to Mr Murray (SHHD) commenting 
on the Common Services Agency’s case for funding the production of heat-treated Factor 
VIII.82 Dr Bell noted that at present nearly all newly-treated haemophilia patients became 
infected with NANB Hepatitis, though not usually of dramatic severity. About 40% also 
showed evidence of infection with Hepatitis B. The longer term effects of such infection 
in persons with haemophilia were not known with certainty because, until relatively 
recently, haemophilia patients had little prospect of living into middle or old age. However, 
a significant proportion of non-haemophilia patients infected with Hepatitis B went on 
to suffer severe liver impairment which, apart from the personal aspect, made significant 
demands on health care resources.

7.61  In July 1984, Dr Follett (Regional Virus Laboratory, Ruchill Hospital, Glasgow) and Dr 
Dow (SNBTS, Glasgow) produced a final report on a three year research project, ‘Non-A 
Non-B Hepatitis in the West of Scotland’.83 The summary stated that in the West of Scotland 
NANB Hepatitis was not a major problem. Cases of post-transfusion hepatitis were rare, 
although persons with haemophilia and drug abusers did present with unexplained 
jaundice episodes. In the past four years only 14 cases of Non-B post-transfusion hepatitis 
had been notified to the Glasgow and West of Scotland Blood Transfusion Service. Of 
these 14 cases, four were haemophilia patients who had been multiply transfused with 

79 [SNF.001.3211]
80 [SNF.001.3212]
81 [SNF.001.3213]
82 [SGF.001.1986]
83 [SGH.002.8040]
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Scottish and imported blood products. The authors concluded that it appeared that post-
transfusion hepatitis was not a significant problem in the region, although they recognised 
that sub-clinical forms of post-transfusion hepatitis probably occurred but were not 
notified. The screening of prison populations had detected 10 times more donations with 
grossly elevated ALT levels compared to other sessions. The report noted that these results 
had discouraged the SNBTS from visiting prisons to obtain blood for transfusion purposes.  

7.62  Between 22–27 July 1984 the 18th Congress of the International Society of Blood 
Transfusion was held in Munich. Dr McClelland (SNBTS, Edinburgh) produced an abstract 
entitled ‘Hepatitis – a transfusionist’s view’.84 Dr McClelland stated that the risk of Hepatitis 
B following transfusion of blood or its components was extremely rare. Clinically apparent 
NANB post-transfusion Hepatitis was also a small problem. Although a few transfused 
patients developed asymptomatic elevations of liver enzymes, the importance of that 
remained undefined. Thus for the recipient of blood or single-donor components the 
benefits of improved donor testing were not quantifiable. The transfusion centre which 
supplied plasma for fractionation and the clinician using large pool plasma fractions, 
however, faced quite different problems, since coagulation factor concentrates had a very 
high risk of transmitting NANB Hepatitis. That might be improved by a combination of 
approaches including: use of small pool alternative products for suitable patients, reduction 
of the number of donors contributing to fractionation pools, dedication of batches for 
designated patients, improved fractionation technology and chemical or immunological 
intervention. 

7.63  In October 1984, an article by Drs Barbara and Tedder (North London Regional 
Transfusion Centre (RTC) and University College and Middlesex School of Medicine, 
London) was published, ‘Viral infections transmitted by blood and its products’.85 The 
authors noted that there appeared to be more than one NANB Hepatitis virus. Most 
NANB Hepatitis infections were not apparent and were only detected by mild elevation 
of transaminase levels. It was noted that raised transaminase levels could be caused 
by other viruses or by factors such as drugs, alcohol, obesity and medications. While 
it had been suggested that exclusion of donors with elevated ALT levels might reduce 
the prevalence of transfusion associated NANB Hepatitis, the cost effectiveness of ALT 
screening was difficult to assess because of major uncertainties about the consequences 
of NANB Hepatitis. It was not even certain that such a policy would necessarily reduce 
post-transfusion NANB Hepatitis. 

7.64  The authors noted that if ALT screening was introduced in the North London RTC 
as many as 10 donors a day would be disqualified. The authors stated that having regard 
to the high proportion of ‘false positive’ and ‘false negative’ results that arose when ALT 
was used as an index of NANB Hepatitis infectivity, and having regard to the geographical 
variations in ALT levels reported in other studies, routine ALT screening was not considered 
feasible in North London. The additional question of appropriate advice to donors would 
also be enormous. Such considerations had led the American Association of Blood Banks 
to advise against routine ALT screening of donors. At the North London RTC there was 
noted to be an increased prevalence of anti-HBc in panels associated with post-transfusion 
NANB Hepatitis. Even so, the authors considered it questionable if the approach of using 
anti-HBc as a marker for high-NANB-risk donors would be generally applicable. Most 

84 [SNB.008.6696]
85 Clinics in Haematology, October 1984;13(3):693-707
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patients with haemophilia developed NANB Hepatitis after their first treatment with Factor 
VIII concentrate and might do so more than once. The authors stated that the usually mild 
acute NANB Hepatitis infections in haemophilia patients would have little significance but 
for their possible association with the development of chronic hepatitis. However, even 
that was frequently self-limiting and resolved within two years in most cases.       

7.65  On 10 November 1984, Lever et al (Royal Free Hospital, London) formally reported on 
the 12 patients who had developed NANB Hepatitis following treatment with intravenous 
gammaglobulin manufactured by BPL.86 Most of the patients were symptomless but 
10 months after the onset of infection 10 of the 12 patients still had abnormal liver 
function. 

7.66  In December 1984 Stevens et al (New York and other USA centres) analysed data 
from the Transfusion Transmitted Viruses Study (TTVS)87 to consider the association 
between the presence of anti-HBc in blood donors and the occurrence of NANB Hepatitis 
in transfusion recipients.88 The authors explained that the TTVS, conducted from July 1974 
through December 1979, was designed to assess the risk of post-transfusion hepatitis 
in transfusion recipients in four regions of the USA and evaluate factors influencing its 
incidence. The blood was collected from volunteer donors. 

7.67  In 1981 the TTVS had reported an association between raised ALT levels in donors 
and an increased risk of transfusion recipients developing NANB Hepatitis. In the present 
study, Stevens et al analysed data from the TTVS to ascertain whether patients who received 
blood from donors who tested positive for anti-HBs and anti-HBc were at increased risk 
of developing NANB Hepatitis. 

7.68  The authors did not find a statistically significant association between donors who 
were positive for anti-HBs and the development of NANB Hepatitis in recipients. The data 
suggested, however, that the incidence of post-transfusion NANB Hepatitis might have 
been reduced by about one third by screening for anti-HBc. Elevated ALT levels in donors 
had a similar association with NANB Hepatitis in recipients but would have resulted in 
fewer units of blood being discarded than would screening for anti-HBc (2.8% as against 
5.1%). The authors considered that 21.4% of cases of NANB Hepatitis might have been 
prevented by screening for anti-HBc, 29.9% of cases might have been prevented by 
screening for ALT and 39.2% of cases might have been prevented by screening for both 
anti-HBc and ALT. Adjusting these figures to take into account the incidence of NANB 
Hepatitis in non-transfused control patients, resulted in figures of 33.3%, 47.4% and 
61.2% respectively. Screening for both ALT and anti-HBc would have resulted in a loss of 
nearly eight per cent of donor units. 

7.69  The consensus of the authors was that ALT screening of donors was favoured over 
anti-HBc screening. The authors emphasised that their calculations were only rough 
estimates of the potential impact of donor screening based on their data. Other critically 
important factors affecting the risk to recipients – the prevalence of NANB Hepatitis 

86 Lever et al, ‘Non-A, non-B hepatitis occurring in agammaglobulinaemic patients after intravenous immunoglobulin’, Lancet, 
1984:1062-1064 [LIT.001.0449]. The transmission had previously been reported by Lane, ‘Non-A, Non-B hepatitis from 
intravenous immunoglobulin’, Lancet, 22 October, 1983:974

87 Aach et al, ‘Serum alanine aminotransferase of donors in relation to the risk of non-A, non-B hepatitis in recipients: the 
Transfusion-Transmitted Viruses Study’, New England Journal of Medicine, 1981;304:989-994 [LIT.001.0753]

88 Stevens et al, ‘Hepatitis B virus antibody in blood donors and the occurrence of [NANBH] in transfusion recipients’, Annals of 
Internal Medicine, Dec 1984;101(6):733-738  
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among donors and the susceptibility to infection among recipients – remained unknown 
in the absence of specific serologic tests and varied among both donor and recipient 
populations.  

1985

7.70  In 1985 Harvey J Alter (National Institutes of Health (NIH), USA), a leading authority 
on the subject, set out what was known about post-transfusion hepatitis at that time.89 
He noted that it was important to re-emphasise that in virtually every study comparing 
volunteer and commercial blood, the risk of paid donor blood was inordinately high. 

7.71  Alter stated that while the majority of cases of post-transfusion NANB Hepatitis were 
relatively asymptomatic, the importance of the disease was not in its acute manifestations 
but in its chronic sequelae. An astounding number of cases progressed to chronic hepatitis, 
at least as judged by persistent ALT elevations. Although NANB Hepatitis was generally a 
clinically benign disease, there was accumulating evidence that some cases progressed to 
severe chronic liver disease. A composite of existing data suggested that at least 10% of 
patients who developed chronic ALT elevations following acute post-transfusion hepatitis 
progressed to cirrhosis. If these findings were validated, then the clinical implications of 
NANB Hepatitis were somewhat greater than previously anticipated. 

7.72  Alter discussed screening blood donors for NANB Hepatitis, whether by direct or 
indirect tests. He noted that although there had been over 30 published reports of a 
NANB Hepatitis assay, and although most of these reports seemed internally consistent 
and appropriately controlled, none had been reproducible from laboratory to laboratory 
and none had withstood the test of time. There was currently no assay available that 
could reliably and reproducibly detect the specific agent(s) of NANB Hepatitis. 

7.73  In the absence of a specific test for NANB Hepatitis, it had been suggested that 
indirect or surrogate tests, in particular, ALT or anti-HBc, might serve as useful interim donor 
screening measures. Alter noted that the question of whether or not ALT testing should 
be routinely adopted for donor screening was widely debated and currently remained 
an essentially unresolved issue. Inherent in the debate were questions as to whether the 
predicted efficacy could actually be achieved in clinical practice,90 and questions relating to 
test standardisation, non-specificity, responsibility to the donor and the ability to sustain 
the donor loss which would ensue. 

7.74  Alter reported on a historical study carried out by the NIH on the impact of ALT 
testing on post-transfusion hepatitis. In 1981 the NIH had introduced ALT testing and had 
excluded all blood donations with high ALT levels. The incidence of NANB Hepatitis in the 
following three years, both in patients and untransfused controls, was virtually identical 
to that in the two years prior to testing ie there was no significant decline in the incidence 
of hepatitis after ALT testing. 

7.75  Overall, Alter was of the view that while existing data on indirect or surrogate testing 
was inconclusive, it was sufficiently compelling that a definitive answer must be sought 
and that a randomised, controlled study was long overdue and should be instituted as 

89 Alter, ‘Posttransfusion hepatitis: clinical features, risk and donor testing’ in Infection, Immunity and Blood Transfusion, Alan R 
Liss, 1985, pp 47-61

90 As Alter put it, ‘Efficacy cannot be reliably predicted; it must be randomly and prospectively demonstrated’.
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rapidly as possible. Such a study could be completed in one and a half years and could 
address both the ALT and anti-HBc issues, thus providing a definitive and rational basis for 
making these complex decisions.

7.76  In 1985 Kernoff et al (Royal Free Hospital, London) reported on the high risk of 
haemophilia patients developing NANB Hepatitis whether treated with commercial Factor 
VIII concentrate from the USA or with NHS Factor VIII concentrate manufactured from 
volunteer donors.91 In a study of haemophilia patients who had not previously been 
treated with Factor VIII concentrates, all nine patients who were prescribed commercial 
concentrate from the USA (from three different manufacturers) developed acute NANB 
Hepatitis. Ten out of 12 patients who were prescribed NHS concentrate developed acute 
NANB Hepatitis. The authors were of the view that since clotting factor concentrates 
were usually prepared from pools of at least 1500 donors, it was not surprising that the 
overall attack rate following a first exposure to such products should approach 100%, 
whether they were of volunteer or commercial origin. Of five patients treated with 
NHS Cryoprecipitate, none developed NANB Hepatitis. The authors concluded that that 
probably reflected their relatively low exposure, ie none of the patients had received more 
than 70 donor units.  

7.77  Between 11–13 June 1985 the World Health Organisation held a meeting in 
Munich. A report was produced, ‘Viral hepatitis in Europe – further trends and targets’.92 
It recommended that research on the identification of the agents of orally and parenterally 
transmitted NANB Hepatitis, and the development of specific diagnostic tests, be given a 
high priority. 

7.78  On 29 June 1985, The Lancet published an article by Hay et al (Sheffield), ‘Progressive 
liver disease in haemophilia: an understated problem?’.93 By way of introduction, the 
authors noted that little concern had been expressed about the long-term implications of 
liver disease associated with haemophilia, few clinical features of chronic liver disease had 
been reported in persons with haemophilia and few deaths had been attributed to it. Liver 
biopsy studies had shown chronic active hepatitis in most of these patients, leading various 
workers to conclude that liver disease in haemophilia was benign and non-progressive. 

7.79  In the study by Hay et al 79 patients with haemophilia who had received clotting 
factor concentrates were followed for eight years. Of the 79 patients, there was evidence 
of chronic progressive liver disease in at least 17 patients (21%). Of these 17 patients, 
eight had chronic active hepatitis and nine had cirrhosis. Histological evidence suggested 
that NANB Hepatitis was mainly responsible. Serial liver biopsies showed progression from 
chronic persistent hepatitis to chronic active hepatitis and cirrhosis within a period of two 
to six years, leading the authors to conclude that progressive liver disease was a potentially 
serious problem for persons with haemophilia. 

91 Kernoff et al, ‘High risk of non-A non-B hepatitis after a first exposure to volunteer or commercial clotting factor concentrates: 
effects of prophylactic immune serum globulin’, British Journal of Haematology, 1985;60:469-479 [LIT.001.0800]

92 [DHF.002.6820]
93 Lancet, 29 June 1985:1495-1498 [LIT.001.0335]. The title was, presumably, in response to the 1983 publication by Stevens et al 

(Manchester) entitled ‘Liver disease in haemophiliacs: an overstated problem?’British Journal of Haemotology, 1983;55:649-655 
[LIT.001.0008] 
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7.80  Hay et al noted that there was only one previous report of serial liver biopsies in 
patients with haemophilia (Mannucci et al, 1982),94 which had reported partial resolution 
of chronic active hepatitis in 4 of 11 patients who had serial biopsies (although one patient 
with cirrhosis had died from bleeding oesophageal varices). Those findings contrasted 
with the findings of the Sheffield study, which had followed patients over a longer period 
of time. Hay et al noted that cirrhosis might take several years to develop and it was not 
surprising that cirrhosis was more common in their study than in earlier studies with shorter 
periods of follow-up. The authors noted that studies in non-haemophilia patients with 
NANB Hepatitis showed a prevalence of chronic liver disease and frequency of progression 
to chronic active hepatitis and cirrhosis comparable with the observations of their study. 
While few deaths attributable to liver disease in patients with haemophilia had been 
reported, Hay et al predicted that that would become more common and that liver disease 
in haemophilia patients would become an increasing clinical problem in the future.

7.81  On 6 July 1985 Colombo et al (Milan and other European centres) reported on the 
transmission of NANB Hepatitis by Hyland/Travenol’s Hemofil T Factor VIII concentrate (dry 
heat treated at 60ºC for 72h).95 The authors noted that NANB Hepatitis had an attack 
rate close to 100% in haemophilia patients not previously exposed to blood or blood 
derivatives and remained a formidable problem. Although Hemofil T had not transmitted 
NANB Hepatitis when administered to chimpanzees, when administered to 13 haemophilia 
patients who had not previously been treated with blood products evidence of NANB 
Hepatitis was found in 11 patients. 

7.82  On 27 July 1985 Preston et al (Sheffield) reported on their experience of heat-treated 
concentrates in three patients who had not previously received blood or blood products.96 
Two patients with mild haemophilia were given Armour’s heat treated product, Factorate.97 
Both patients developed NANB Hepatitis, despite the product having previously been tested 
in chimpanzees, without transmission of the disease. A third patient, who had vWD, was 
treated with dry heated, intermediate purity, NHS factor concentrate prepared from a pool 
of 309 regular donors. Reviewed weekly for one month and fortnightly thereafter for four 
months, the third patient’s hepatic indices remained persistently normal. 

7.83  In August 1985 Aledort et al (New York and other international centres) reported 
on the largest study at the time of liver biopsies and liver disease among patients with 
haemophilia.98 Liver samples and associated clinical data were collected from 155 patients 
from haemophilia centres in the USA and Western Europe. The purpose of the study 
was to determine (1) the spectrum of liver disease in persons with haemophilia, (2) 
whether the nature and severity of liver disease depended on the type and magnitude 
of prior transfusion therapy and (3) the safety of continuing to perform liver biopsies on 
haemophilia patients. 

94 Mannucci et al, ‘Nonprogressive course of non-A, non-B chronic hepatitis in multitransfused hemophiliacs’, Blood, Vol 60, No 3 
(September), 1982; 655-658 [LIT.001.0543]

95 Colombo et al, ‘Transmission of non-A, non-B hepatitis by heat treated factor VIII concentrate’, Lancet, 1985;ii:1-4 
[LIT.001.0369]. As noted above, Professor Mannucci had verbally reported the results of his study to a number of haemophilia 
doctors at a European meeting in Barcelona in September 1983. The article by Colombo et al referred to the product as having 
been manufactured by ‘Hyland Therapeutics’, which, like Travenol, was also part of the Baxter group.  

96 ‘Non-A, non-B hepatitis and heat treated concentrates’, Lancet, 27 July 1985:213 [LIT.001.0464]
97 Dry heated at 60º for 30 or 36 hours.
98 Aledort et al, ‘A study of liver biopsies and liver disease among haemophiliacs’, Blood, 1985;66(2):367-372 [LIT.001.0505]. The 

findings of the study had been presented in part in December 1981 at a meeting of the American Society of Hematology at San 
Antonio, Texas. The paper for publication was originally submitted to Blood in July 1983.   
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7.84  The authors reported that the incidence of cirrhosis (15%) and chronic active hepatitis 
(7%) were lower than previously reported. The frequency of severe liver disease (chronic 
active hepatitis or cirrhosis) in patients receiving large pooled concentrates was no greater 
than in patients treated principally with Cryoprecipitate or plasma, leading the authors 
to conclude that there appeared to be no indication to alter current therapy patterns 
because of concern over plasma product related liver disease. The risks involved in liver 
biopsy were relatively high: clinically significant haemorrhage occurred in 12.5% of the 
procedures. The authors noted that the lack of severity of the histopathological findings 
in the materials studied might not be entirely reassuring as some recent evidence had 
suggested insidious progression of NANB Hepatitis to cirrhosis,99 although other studies 
suggested the possibility of reversion towards normal hepatic architecture.100 

7.85  On 5 October 1985 Mannucci and Colombo (Milan, Italy)101 responded to the report 
by Hay et al (Sheffield) which suggested that liver disease in haemophilia patients was an 
understated problem.102 Mannucci and Colombo considered that the findings of Hay et 
al, that NANB Hepatitis in haemophilia patients often progressed to severe liver disease, 
contrasted with the results of the large study carried out by Aledort et al103 in which a 
panel of pathologists found histological features of ‘severe liver disease’ in ‘only 22% of 
cases’. The findings of Hay et al also contrasted with several reports cited by Aledort et 
al and with the findings of the study by Mannucci and Colombo.104 The non-progressive 
course of NANB Hepatitis in the patients in Mannucci and Colombo’s study was further 
confirmed by a third liver biopsy in 1983 (unpublished) which showed continuation of 
chronic persistent or lobular hepatitis in all cases, rather than progression of the disease. 
Mannucci and Colombo considered that the fact that the patients in their study were 
considerably younger than those in the Sheffield study suggested that the degree of liver 
damage might be inversely related to the age at which patients became infected, i.e. that 
younger patients had a better outcome. 

7.86  Thus, by the end of 1985:

• There was increasing concern about the potential seriousness of NANB 
Hepatitis, 

• It was known that almost all haemophilia patients who regularly received 
treatment with concentrates were likely to develop the disease, 

• First generation heated concentrates continued to transmit NANB Hepatitis, 
and

• The debate over the benefits and drawbacks of screening blood donors for 
surrogate markers of NANBH continued.   

99 Koretz et al, ‘Non-A, non-B transfusion hepatitis: Disaster after decades’, Hepatology, 1982 (abstract):2(5):687
100 Mannucci et al, ‘Nonprogressive course of non-A, non-B chronic hepatitis in multitransfused hemophiliacs’, Blood, Vol 60, No 3 

(September), 1982; 655-658 [LIT.001.0543]
101 Mannucci and Colombo, ‘Liver disease in haemophilia’, Lancet, 5 October 1985:774 [LIT.001.1656]
102 Hay et al, ‘Progressive liver disease in haemophilia: an understated problem?’, Lancet, 29 June 1985:1495-1498 [LIT.001.0335]
103 Aledort et al, ‘A study of liver biopsies and liver disease among hemophiliacs’, Blood, 1985;66:367-372 [LIT.001.0505]
104 Mannucci et al, ‘Nonprogressive course of non-A, non-B chronic hepatitis in multitransfused hemophiliacs’, Blood, Vol 60, No 3 

(September), 1982; 655-658 [LIT.001.0543]
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Synopsis

First reports, USA June 1981 - AIDS in Europe - Theories of causation - Concentrates 
possibly involved - Initial UK response - Increasing concern spring 1983 - Developing 
theories of causation - Action in UK summer 1983 - Leaflets - Retrenchment on blood 
products - Increasing activity in autumn 1983 - Death from AIDS of UK haemophilia 
patient - WHO conference Geneva November 1983 - First documented Scottish AIDS case 
- Heat-treated commercial products appear - Identification of virus causing AIDS - Testing 
of patients begins - Positive tests in Scotland - Early NHS heat treatment - Establishment 
of EAGA - Development, assessment and implementation of large-scale tests of blood - 
PFC refining heat treatment - International conferences 1985 and 1986 - Further cases 
in Scottish patients with haemophilia - Further study of Scottish patients - UK concern 
about continuing new cases in haemophilia and blood transfusion - The Edinburgh cohort 
- Financial supports and medical treatment. 

Introduction

8.1  In this chapter, the period 1981–1985 is dealt with. The most serious issue to emerge 
during this period for people with haemophilia and for those involved in treating them, or 
preparing products for their use, was HIV/AIDS. Non-A Non-B Hepatitis (NANB Hepatitis) 
remained a problem both in relation to blood products and transfusion of whole blood; 
events relating to it during this period are dealt with separately in chapter seven.

8.2  Key issues for this Inquiry regarding AIDS are: 

• the recognition of the new syndrome internationally and in Scotland; 

• the emerging realisation that there appeared to be transmission by a blood-
borne agent, posing risk to those undergoing blood transfusion or treatment 
with blood products;

• the identification of the virus; 

• approaches to the need to :

 1) minimise the risk of those who were HIV positive donating blood,

 2) treat blood products to inactivate the virus,

 3) test donated blood for the virus, 

 4) provide information to those involved. 

8.3  The problems encountered were common to many countries, and this chapter 
therefore explores issues from an international perspective as well as examining the position 
in Scotland from time to time. The stage during which awareness of the nature of the 
condition was increasing also overlaps with the beginning of the stage where precautions 
began to be taken - as would be expected. Awareness of the emerging condition and 
responses to it are not therefore always treated as discrete topics.

CHAPTER 8

HIV AND AIDS
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First reports

8.4  The Morbidity and Mortality Weekly Report (MMWR) for 5 June 1981 published a 
report of pneumocystis carinii pneumonia (PCP) in five young men, all active homosexuals.1 
They had been treated for biopsy confirmed disease at three different hospitals in the 
Los Angeles area. Two had died. All five had laboratory-confirmed previous or current 
cytomegalovirus (CMV) and candidal mucosal infection. The authors reported as follows:

The patients did not know each other and had no known common contacts or 
knowledge of sexual partners who had had similar illnesses. They did not have 
comparable histories of sexually transmitted disease.

The editorial note commented that the fact that all five were homosexuals suggested, at 
that stage, an association with some aspect of homosexual lifestyle or disease acquired 
through sexual contact.

8.5  It is possible, in retrospect, to identify deaths from AIDS occurring prior to this report, 
and the virus itself is thought to have moved from chimpanzees to humans, probably 
via the bushmeat trade in the Congo area, in the first half of the twentieth century. This 
aspect is more fully discussed in chapter two. The MMWR report, however, is generally 
regarded as the first recognition by a public health body of what became characterised in 
the 1980s as ‘the AIDS epidemic’. 

8.6  The MMWR of 4 July 1981 reported 26 patients with Kaposi’s sarcoma (KS) in the 
United States of America (USA) over the previous 30 months. All these patients were 
homosexual men. Twenty of them were in New York and six in California. Six of these 
patients also had PCP. All 12 of those tested for CMV were positive. This report referred 
back to the MMWR of 5 June, and added that another 10 cases of PCP had now been 
identified in homosexual men in California. Two of those men also had KS. The editorial 
note commented:

It is not clear if or how the clustering of KS, pneumocystis and other serious 
diseases in homosexual men is related. What is known is that the patients with 
pneumocystis pneumonia described in the previous report showed evidence of 
impaired cellular immunity and previous or current CMV infection. Physicians 
should be alert for Kaposi’s sarcoma, PC pneumonia and other opportunistic 
infections associated with immunosuppression in homosexual men.2

8.7  The MMWR of 28 August 1981 reported an additional 70 cases of KS and PCP
in previously healthy homosexual men. On 19 September 1981, The Lancet published
a report of eight cases of KS in young homosexual men in New York. All eight had had a 
variety of sexually transmitted diseases and all who had been tested for CMV and Hepatitis 
B surface antigen (HBsAG) gave positive results.

1 Pneumocystis pneumonia – Los Angeles: MMWR 1981; 30, 250-252.  MMWR is published by the Centers for Disease Control 
and Prevention (CDC), a US government public health agency with its headquarters in Atlanta, Georgia.   It was a publication 
which the Protein Fractionation Centre (PFC) received. [LIT.001.1026]

2 Articles commenting on PCP and/or KS in homosexual men began to appear in a number of medical journals from this point 
onwards.  It is not necessary to list them all here.
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8.8  On 10 December 1981, an article appeared in the New England Journal of Medicine 
(NEJM) concerning ‘a new acquired cellular immunodeficiency’.3 Four patients treated at 
University of California Los Angeles medical centre were referred to: all were previously 
healthy homosexual men who had developed PCP and, in one case, KS as well. The authors 
speculated that a high level of exposure to CMV might account for the occurrence of the 
immunodeficiency. The same edition also carried an article dealing with 11 New York 
patients who had all acquired PCP; seven were drug abusers and six were homosexuals 
(two were both). The authors suggested that drug abusers and homosexuals were at high 
risk for PCP.4 The Lancet of 12 December 1981 published a letter from physicians at Duke 
University North Carolina, referring to the ‘newly recognised syndrome of opportunistic 
infections and/or KS in homosexual males’. Because of the severe immunocompromise 
involved, the term ‘Gay Compromise Syndrome’ had been coined.5 The same edition also 
carried a letter from physicians at the Brompton Hospital in London and the Royal National 
Hospital in Bournemouth detailing the case of a 49 year old man who had reported 
to the Brompton Hospital with a three month history of weight loss, general malaise 
and increasing breathlessness. He was homosexual and travelled to Florida regularly. 
He had been diagnosed with PCP and CMV, but had no underlying immune deficiency.6 
The journal asked in its editorial ‘What is the cause of this outbreak of bizarre infections 
and a rare tumour in these young homosexuals?’7

8.9  On 13 February 1982, the British Medical Journal (BMJ) carried an article entitled 
‘Human cancers and human viruses’ by A P Waterson, Professor of Virology at the Royal 
Postgraduate Medical School in London. This article referred to the recent cases of KS in 
the USA:

occurring at what is, for the United States, an unusually early age in an 
unusually generalised form with an unusually rapid progression, together 
with pneumocystis caused by organisms which behave as pathogens 
only in immunosuppressed patients. Is there a common cause for the 
immunosuppression and the neoplasm?...Almost to a man, homosexuals show 
evidence of past or present infection with CMV. The presence of CMV might 
therefore explain both the immunosuppression and the oncogenesis. This is 
a tidy concept, but it may be by no means the whole picture: some drugs, 
euphemistically dubbed ‘recreational’, may have an immunosuppressive role in 
what has been termed the ‘gay compromise syndrome’.8 

8.10  On 11 June 1982, MMWR reported that, up to 28 May 1982, the Centers for Disease 
Control and Prevention (CDC) had received reports of 355 cases of KS and/or serious 
opportunistic infections, especially PCP, in previously healthy persons between 15 and 60 
years of age. Of those, 281 were homosexual or bisexual men, 20 were men of unknown 
sexual orientation, 41 were heterosexual men and 13 were heterosexual women. The 
proportion of heterosexuals was higher than previously described.9

3 NEJM, 305: 1425 – 31 [LIT.001.0779]
4 NEJM, 305: 1431 – 38 [LIT.001.0771]
5 The Lancet December 12 1981, 1338 [LIT.001.0400]
6 Ibid, 1339. [LIT.001.0399]. This appears to be the first reference to the syndrome in a British patient.
7 Ibid, 1325.
8 BMJ, 13 February 1983 (284: 446-448) [LIT.001.0525]  Various names were used for a time, with Acquired Immune Deficiency 

Syndrome, AIDS, being proposed and adopted over the summer of 1982.
9 MMWR 1982; 31 (22); 294, 300-1 [LIT.001.0566]
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8.11  On 9 July, 1982, opportunistic infections and KS were reported in Haitians living in 
the USA.10 

8.12  On 16 July 1982, MMWR carried a report of PCP in three persons with Haemophilia 
A but  no other underlying disease. All were male and two had died. All were from 
geographically distant parts of the USA and were heterosexual males, with no history of 
intravenous drug abuse. All had received frequent administration of Factor VIII concentrate; 
their usage of these products had been reviewed and no two had received concentrate 
from the same lots. The editorial note commented:

The clinical and immunological features these three patients share are strikingly 
similar to those recently observed among certain individuals from the following 
groups: homosexual males, heterosexuals who abuse IV drugs and Haitians 
who recently entered the US. Although the cause of the severe immune 
dysfunction is unknown, the occurrence among the three hemophiliac cases 
suggests the possible transmission of an agent through blood products …. 
CDC has notified directors of hemophilia centres about these cases and, with 
the National Hemophilia Foundation, has initiated collaborative surveillance. 
A Public Health Service advisory committee is being formed to consider the 
implications of these findings.11

8.13  The BMJ of 3 July 1982 carried an article entitled ‘Severe Acquired Immunodeficiency 
in European Homosexual Men’, which described the cases of four Danish men who had 
developed KS or opportunistic infections. Three of the men had never been to the USA.12

8.14  At the joint meeting of the 19th Congress of the International Society of Haematology 
and the 17th Congress of the International Society of Blood Transfusion in Budapest in 
August 1982, Dr Aledort reported that the most recent problem to surface in the treatment 
of haemophilia in the USA had been the three deaths from pulmonary infections. This had 
been linked to the development of AIDS. Dr Peter Foster attended this meeting on behalf 
of the Protein Fractionation Centre, Edinburgh (PFC), and recorded this information in his 
report of the proceedings.13

8.15  It can therefore be observed that by autumn 1982:

• there had been a succession of reports, mainly but not exclusively in the 
MMWR, indicating the existence of a seemingly new syndrome which 
affected the immune system and which led to serious and often fatal 
illnesses in those affected; 

• it was apparent that the syndrome was occurring in the United Kingdom 
and elsewhere in Europe; 

• the presence of the syndrome in people with haemophilia had been reported;

• the use of concentrates by people with haemophilia had been considered as 
a possible explanation for their acquisition of the syndrome; and

10 MMWR 1982; 31: 353 – 4, 360-1 [LIT.001.0562]
11 MMWR 1982, 31: 365-7 [LIT.001.0559]
12 BMJ, 3 July 1982 (285: 17 – 19) [LIT.001.0229]
13 [SNB.010.4452], which is incomplete but contains page 30 of Dr Foster’s report.
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• both through attendance at an international conference and through 
dissemination of published articles, there will have been an awareness of 
these issues in those working in the field of blood transfusion in Scotland.

Initial United Kingdom Response

8.16  The UK Haemophilia Centre Directors met in Manchester on 13 September 1982.14 
The meeting was chaired by Professor Arthur Bloom of Cardiff. Those present from 
Scotland were: Dr F E Boulton, Edinburgh Blood Transfusion Service; Dr C D Forbes, 
Glasgow Royal Infirmary (GRI); Dr C A Ludlam, Edinburgh Royal Infirmary; Dr R J Perry, 
Scottish National Blood Transfusion Service Protein Fractionation Centre (pm only); Dr C R 
M Prentice, GRI; Dr R A Sharp of Ninewells Hospital, Dundee; and Dr Vosylius of Raigmore 
Hospital, Inverness. On page 10 of the minutes, in the section dealing with ‘Any Other 
Business’ and under the heading ‘The acquired immune deficiency syndrome’ it is noted 
that: 

The Directors had asked Dr Craske15 to look into the report from the United States 
of this syndrome, mainly in homosexuals but including three haemophiliacs. It 
appeared that there was a remote possibility that commercial blood products 
were involved. Dr Craske asked the Directors to let him know if they had 
any cases of the syndrome. The [Hepatitis] Working Party was considering the 
implications of the reports from the USA.16 

The finalised minutes of this meeting were sent out on 5 May 1983.

8.17  None of the minutes of the meetings of the Scottish National Blood Transfusion 
Service (SNBTS) Directors in 1982 includes any discussion of AIDS. The Directors of the 
SNBTS and the Haemophilia Directors met at St Andrews House on 21 January 1983. 
The previous joint meeting had been on 30 January 1981. Item six of the meeting on 
21 January related to AIDS. The minutes read as follows:

6 (a) Acquired Immune Deficiency Syndrome (AIDS)

Dr Cash drew members’ attention to recent articles in the United States, and also 
in the Observer and the Lancet, about this problem. An MMWR extract (CDC, 
Atlanta) had been circulated with his paper. Dr Ludlam informed members 
that in the UK a letter and questionnaire had been sent out to haemophilia 
directors.

The next joint meeting was arranged for February 1984.

14 Minutes, [SNB.001.7419]
15 Public Health Laboratory, Withington Hospital (Manchester)
16 There were further significant reports from the USA in the MMWR of 10 December 1982.  The 3 haemophiliacs referred to in 

the July publication had died, ‘children with haemophilia must now be considered at risk …the illness may pose a significant 
risk for patients with haemophilia.’ (31(48) 644 – 6, 652). At 652 – 4, the same edition reported that a 20 month old infant 
appeared to have developed the syndrome after transfusions which had included platelets from a male subsequently found to 
have AIDS.   It was commented that these reports ‘raise serious questions about the possible transmission of AIDS through blood 
and blood products.’ [LIT.001.0576]
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8.18  On 24 January 1983, a meeting chaired by Professor Bloom was held at Heathrow 
Airport with a Dr Eibl,17 a representative of the drug company Immuno. There were at 
least 24 doctors present.18 Almost all the discussion related to the company’s current 
research into possible methods of reducing or eliminating the risk of transmission of NANB 
Hepatitis in Factor VIII and Factor IX concentrates, and to introduction of these products 
into the UK. The Immuno note of the meeting only mentions AIDS very briefly:

13. The possibility of reducing the risk of AIDS was not known at this stage. 
In any case it is not known if AIDS is caused by a virus or an attacker inimical 
to T cells.

8.19  However, according to the other note of the meeting there was discussion of AIDS 
in the afternoon, with an update being given by Dr Craske. The note summarises this 
update as follows: 

The basic lesion appears to be intractable and to be caused through 
impaired cellular-mediated immunity. The population groups affected include 
promiscuous homosexuals, heroin addicts, immigrants into the US from Haiti 
(these are not necessarily homosexuals or addicts, and one such individual may 
well have acquired his disease outside the US) …

Up to 10 December 1982, some 800 people had been reported as suffering 
from AIDS, and there was a 45% mortality.

Ten haemophiliacs in the US have been affected and five have died. The 
youngest was aged 7. All cases have had prolonged treatment with Factor VIII, 
but there is no specific implication of one particular product or batch. Other 
cases involving blood and blood product transmission have included platelets 
transfused in three cases. In one of these cases, one of the donors was a young 
New York man in his twenties. A second case was a 20 month old child with 
Rhesus HDN who had received several units, including platelets known to have 
come from a homosexual donor who was asymptomatic at the time, but who 
later died. The child has developed autoimmune haemolytic anaemia and a 
possible AIDS state….

In the UK, so far only one or two cases have been reported from the 
communicable diseases centre.

Spring 1983 - increasing concern

8.20  An article in the New Scientist of 3 February 1983 recognised the risk that AIDS was 
transmitted by blood products. It stated that the hunt for the cause of the disease:

has now labelled as a prime suspect some unknown blood-borne virus….In the 
last year, a task force under Dr Harold Jaffe at the Center for Disease Control 
in Atlanta, Georgia, has found seven cases of AIDS among haemophiliacs….
Jaffe believes that the spread of the disease may be connected with new 
preparations of Factor VIII concentrate – the blood-clotting agent given to 

17 There were 2 Dr Eibls working in this area of medicine: Dr H Eibl of Immuno and Dr M Eibl of the University of Vienna.
18 From Scotland, Dr Boulton’s note of the meeting [SNB.001.4033] records Dr Ludlam, Dr Prentice and Dr J Davidson as also being 

present.    Immuno also produced a note of the meeting [SNF.001.3197]. 
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haemophiliacs – which are made up from blood from large numbers of donors 
rather than one individual. If this is correct, any patient in hospital who is given 
a blood transfusion could be at risk if one of the donors of the blood carries 
the virus. No cases of AIDS among British haemophiliacs have been reported 
so far - even though 50 per cent of the Factor VIII used in Britain comes from 
the US.19 

8.21  In the USA, the idea that specific precautions needed to be taken was gaining ground. 
In January 1983, the withdrawal of factor concentrates had been mooted in an editorial in 
the NEJM, ‘even though [there might not be] enough evidence to demand such a radical 
change.’20 The same edition of the NEJM carried articles concerning impaired immunity 
in patients with haemophilia21 and the T-lymphocyte populations in patients with classic 
haemophilia.22 The former article noted that the epidemiology of AIDS was suggestive of a 
blood-borne transmissible agent; whether the abnormalities in cell-mediated immunity in 
patients with haemophilia and, in particular, in those who had also developed opportunistic 
infections, were due to the putative blood-borne pathogen was not yet clear. The latter 
article found abnormal T4/T8 ratios in 57% of the users of commercial concentrates in 
their study and none in the users of Cryoprecipitate. In The Lancet of 29 January 1983, 
an article narrating the cases of two multiply transfused haemophilia patients concluded 
that ‘transmission of an infectious agent in blood products seems likely’.23 In March 1983, 
the American Association of Blood Banks24 published an information leaflet for donors 
entitled ‘An important message to all blood donors’. It asked donors to refrain from 
donating blood if they were in any of a number of identified groups.25 On 4 March 1983, 
the US Public Health Service recommended that, although the cause of AIDS remained 
unknown, as a temporary measure, members of groups at increased risk of AIDS should 
refrain from donating plasma and/or blood, centres collecting such material should 
inform potential donors of that recommendation, physicians should adhere strictly to 
medical indications for transfusions, autologous transfusions should be encouraged 
and work should continue towards safer blood products for haemophilia patients.26 On
22 March 1983, recommendations to similar effect were issued from the US National 
Centre for Drugs and Biologics.

8.22  The March-April edition of Transfusion published a joint statement on AIDS related to 
transfusion.27 The statement was dated 13 January 1983, and had been developed by the 
American Association of Blood Banks, the American Red Cross and the Council of Community 
Blood Centres, with both voluntary and government assistance. It recommended that 
physicians should be further educated regarding the importance of balancing the decision 
to use each blood component against the risks of transfusion be they well-established or, 
like AIDS, under investigation. Donor screening should include questions to detect possible 
AIDS or exposure to patients with AIDS. Although efforts to recruit donors should not be 

19 [DHF.001.7119]
20 NEJM, 13 January 1983 308(2): 94 – 95 [LIT.001.0040]
21 Ibid, 79 – 83 
22 Ibid, 83 – 86 [LIT.001.0031]
23 Lancet, 29 January 1983, 213 – 4 [SNB.007.3455]
24 There were 3 main blood collection agencies in the USA: the American Association of Blood Banks, the American Red Cross and 

the Council of Community Blood Centres. 
25 The Inquiry team has not yet been able to trace this leaflet.
26 MMWR 1983: 32(8) 101 – 3 [LIT.001.0568]
27 The Inquiry team has not yet been able to trace this statement.
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targeted towards groups which might have a high incidence of AIDS, direct or indirect 
questions about a donor’s sexual preference were inappropriate. The presently available 
evidence that AIDS could be spread by blood components remained incomplete.

8.23  On 2 April 1983, an editorial in The Lancet28 entitled ‘Acquired Immunodeficiency 
in Haemophilia’ referred to reports from the USA of haemophiliacs who had received 
Factor VIII concentrates developing AIDS. The editorial also stated that the links must 
be regarded as not proven; whilst careful surveillance must continue, the reported cases 
did not constitute a strong argument for a change in treatment policy. On 30 April, 
letters in The Lancet reported AIDS in 11 haemophilia patients in the USA and three in 
Spain who had received commercial concentrate.29 Dr Spence Galbraith, Director of the 
Communicable Disease Surveillance Centre (CDSC) in England and Wales, contacted the 
health authorities in Spain and discovered that the three cases in Spain had all received 
Factor VIII from the USA.30 

8.24  On 9 May 1983, Dr Galbraith sent a paper ‘Action on Aids’ to Dr Ian Field of the 
Department of Health and Social Security (DHSS). He stated:

I have reviewed the literature and come to the conclusion that all blood products 
from blood donated in the USA after 1978 should be withdrawn from use until 
the risk of transmission by these products has been clarified. 

This paper was considered at a meeting of the biological sub-committee of the Committee 
on the Safety of Medicines on 13 July 1983, and rejected.31 

8.25  In May 1983, the Haemophilia Society took steps to reassure members about 
AIDS. Professor Bloom, who was chairman of the Haemophilia Centre Directors, a senior 
member of the Society’s own medical advisory panel and a member of the Central Blood 
Laboratories Authority, was contacted by the Society and provided a letter dated 4 May 
containing the following passage:

The cause of AIDS is quite unknown and it has not been proven to result from 
transmission of a specific infective agent in blood products. The number of 
cases reported in American haemophiliacs is small and in spite of inaccurate 
statements in the press we are unaware of any proven case in our own 
haemophilic population.

Neither have any cases been reported from Germany where massive amounts 
of American concentrates have been used for many years. Nevertheless the 
situation is being closely monitored by the Haemophilia Centre Directors and 
in a more general way by the Communicable Disease Surveillance Centre in 
London. In addition the importation of licensed blood products has always 
been strictly monitored and controlled. Thus whilst it would be wrong to be 
complacent it would equally be counter-productive to alter our treatment 
programmes radically. We should avoid precipitate action and give those 
experts who are responsible a chance continually to assess the situation.32

28 Lancet, 2 April 1983, Page 745 [LIT.001.0408]  
29 Spanish cases, Lancet, 30 April 1983, 992 – 993 [LIT.001.0403].  USA letter page 991.
30 Dr Galbraith’s paper, discussed below.
31 The Inquiry team has only a very faint copy of this paper. A retyped version of the letter and paper is [MIS.001.0001] 

[MIS.001.0005] See discussion below at paragraph 8.41
32 [DHF.001.4474]
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This was distributed by the Society. 

8.26  On 13 May 1983, there occurred a special meeting of the UK Haemophilia Reference 
Centre Directors at St Thomas’s Hospital, chaired by Professor Bloom. This was arranged 
specifically to discuss the problem of AIDS.33 On 17 May, the Haemophilia Society wrote 
to an official at the DHSS recording their wish to meet a minister as soon as possible after 
the election, with one of their concerns being ‘No ban on the importation of American 
concentrates meantime’.34 

8.27  On 20 May 1983, there appeared an article in the journal Science reporting that 
scientists at the Institut Pasteur in Paris had isolated a retrovirus from a patient with pre-
AIDS symptoms. This virus came to be known as LAV (Lymphadenopathy Associated Virus) 
and was later recognised as identical to that isolated by Dr Robert Gallo and his team 
at the National Institute of Health in the USA in 1984. The significance of the French 
discovery was not generally appreciated in 1983; the topic of the isolation of the virus and 
identification of its role in the causation of AIDS is dealt with later at paragraphs 8.81 to 
8.85.

8.28  On 24 May 1983, AIDS was discussed at a meeting of the SNBTS coordinating 
group.35 The minutes read as follows:

Dr Mitchell reported that he had introduced into the health questionnaire to 
donors a question inviting those who were worried about AIDS to consult the 
doctor at the session. It was understood that the AABB’s36 advice to blood 
banks in the USA was that individual donors should sign a statement to the 
effect that they had read the literature and understood that certain groups of 
donors had been asked to refrain from donating.

Dr Urbaniak had decided, after consideration, not to do anything locally, his 
view being that once a donor had entered the session it was too late to make 
an approach and the problem was minor in NE Scotland.

Dr McClelland had prepared a leaflet (which he tabled) which explained 
through questions and answers the background to the recent publicity and 
detailed those donors who should refrain from donating blood. He intended to 
consult some of the organisations representing the ‘gay’ community through 
which his leaflet might be circulated. It might go also to VD clinics and possibly 
also to drug abuse centres.

There was discussion about the transmission of AIDS through needle-stick 
injuries and it was agreed that it was important to assure staff that management 
were striving to deter possible carriers from donating blood.

33 [DHF.001.4384] (redacted minutes) Professor Bloom was the Chair of the Haemophilia Centre Directors in May 1983.  It appears 
that no clinicians from Scotland were invited.  See note 55.

34 [DHF.001.4413]
35 Minutes are [SNB.003.7116]
36 American Association of Blood Banks
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8.29  In May 1983, Dr Boulton wrote to Professor Bloom.37  Professor Bloom replied on
23 May,38 apparently having found Dr Boulton’s suggestions of limited use, since the issues 
raised by Dr Boulton had been discussed several times amongst ‘those concerned with 
haemophilia treatment’ and had been the subject of a special meeting of the Haemophilia 
Reference Centre Directors recently. Professor Bloom commented that it would be counter-
productive to ban the importation of blood products at that moment.

8.30   On 28 May, a letter from doctors at Edinburgh Royal Infirmary appeared in The 
Lancet.39 It referred to a study of haemophiliacs in South East Scotland. Twenty three 
patients, who had received exclusively SNBTS Factor VIII in the past five years and most 
of whom had never received commercial concentrate, had been studied. In the majority 
of these patients, the T4/T8 ratios were reduced. The letter suggested that it seemed 
likely ‘that the immunosuppression observed in haemophiliacs … results from infusion 
of foreign protein or a ubiquitous virus rather than a specific AIDS virus in the Factor VIII 
concentrates’.40 

8.31  On 30 May 1983, Dr FE Boulton sent a memorandum to Dr DBL McClelland to 
say that he had been in touch with Dr Peter Jones of Newcastle, who had reported that 
there should be no discrimination against anyone who wished to donate blood and, in 
particular, there should be no questions into their sex lives, although literature should be 
provided, ‘to include definition of high risk categories etc’. Dr Jones also claimed that 
there was a lot of doubt about the diagnosis of all the AIDS cases in the UK, and in 
particular the haemophiliacs.41  

8.32  Thus, by the end of May 1983:

• there had been articles in the UK regarding a possible link between blood 
transfusion and blood products and the development of the syndrome;

• in the USA, there had been recommendations about precautions to be taken 
in the collection of blood to reduce the risk of the causative agent entering 
the blood supply;

• in the UK, the possibility of withdrawal of US blood products had been 
mooted;42

• there was no specific focus on the risk of the causative agent being in the 
UK blood supply;

• there was a body of medical opinion that immunological abnormalities in 
patients with haemophilia were due to the repeated infusion of foreign 
proteins rather than contamination of concentrates;43

37 The Inquiry team has not yet been able to trace this letter.
38 [SNF.001.3711] 
39 Lancet, 28 May 1983, Page 1226: Ludlam and others ‘Disordered immune regulation in haemophiliacs not exposed to 

commercial Factor VIII’ [LIT.001.0416]
40 These views mirrored the views of researchers in Glasgow published in October 1983 – see below at 8.59.
41 [SNF.001.3710]
42 It was subsequently rejected (on 13 July).
43 This was a (competing) theory re the cause of immunological abnormalities in patients with haemophilia. The debate is discussed 

in an article by Barbara and Tedder ‘Viral Infections Transmitted by Blood and its Products’ in ‘Clinics in Haematology’ Vol 13, no 
3, October 1984: ‘Since, as a group, haemophiliacs are well studied, it is unlikely that there should have been an illness like AIDS 
unrecognised before 1980. Little significance should be attached to reports of abnormal lymphocyte profiles in haemophiliacs 
...there is no doubt that there have been deaths of haemophiliacs due to AIDS in the absence of other risk factors…’.   

reference_pdf/SNF0013711.PDF
reference_pdf/LIT0010416.pdf
reference_pdf/SNF0013710.PDF


Chapter 8: HIV and Aids

196

• the idea that steps required to be taken to deter donors perceived to be 
‘high risk’ from donating blood had been mentioned in Scotland. 

Summer 1983 - action taken in United Kingdom 

8.33  On 14 June 1983, at a meeting of the SNBTS Directors, there was discussion of AIDS.44 
Dr Gunson, who attended the directors’ meetings as a representative of the National 
Blood Transfusion Service (NBTS),45 referred to leaflets and questionnaires prepared for 
donors in England with a view to excluding certain groups from donating blood, namely 
homosexual men (especially those with multiple partners), drug addicts and anyone who 
had had sexual contact with a sufferer from AIDS. He reported that there was pressure for 
leaflets to be given to every donor rather than simply being made available. Dr McClelland 
had amended his leaflet following discussions with SHRG.46 They were to issue a press 
statement and to distribute the leaflet within their own organisation. There was discussion 
of how to deter certain donors without causing offence to others. It was also noted 
that the DHSS were closely involved in England and that the Scottish Home and Health 
Department (SHHD) should be similarly involved in Scotland. Dr Cash agreed to circulate 
copies of a Council of Europe paper on the subject of AIDS. In June 1983, Edinburgh and 
South East Scotland produced a leaflet ‘AIDS and Blood Transfusion’. The leaflet asked 
those in certain high-risk groups not to give blood until there was a suitable screening 
test. It appears to have commenced circulation around 15 June 1983.47 

8.34  On 15 June 1983, there was a meeting of the Factor VIII safety sub-committee, 
one of the sub-committees of the SNBTS Factor VIII concentrate study group formed by 
Dr Cash in December 1981.48 The minutes49 of the meeting on 15 June record that:

The putative AIDS virus must be considered as a potential hazard in F VIII 
concentrates….50 

and 

Although not proven to be a virus, this apparently infectious agent has been 
found in haemophiliacs in the UK.51 It would seem wise to try somehow to 
encompass AIDS inactivation along with HBV and NANB inactivation schemes. 
In this regard, it reinforces the choice of heat or irradiation as opposed to 
antibodies, adsorbents or detergents which were likely to be more specific to 
a particular class of virus…. 

Taking a pessimistic view, some viruses are known with heat resistance up to 
80ºC, so 70ºC may not be sufficient…. Recent work has shown some association 
between AIDS and human T-cell leukaemia virus, an (RNA) retrovirus. In view 
of this, model virus systems including these viruses are to be set up in tissue 
culture if possible….’52

44 Minutes are [SNF.001.0085]
45 The National Blood Transfusion Service was the comparable English and Welsh organisation.
46 Scottish Homosexual Rights Group
47 See memos Bell – Wastle of 15.6.83 [SGF.001.0960] and [SGH.002.6755]. May 1983 version of leaflet referred to is 

[SNB.003.7153]. June 1983 version is [SNF.001.3398] 
48 See [SNB.001.3587].
49 [SNF.001.3730]
50 Summary, page 1
51 This statement is assumed to be based on information available about the two cases in England and Wales (see paragraph 8.48).
52 Page 5.  The reference to “recent work” is probably an article by Gallo in Science in May, describing the isolation of the HTLV-1 

virus from a person with AIDS.
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8.35  On 21 June, the Central Blood Laboratories Authority, Central Committee for 
Research and Development in Blood Transfusion, first met. It was minuted that AIDS was 
an issue for the committee, ‘since it appeared to be transmitted through blood and blood 
products’. The general feeling ‘seemed to be that … not enough was known about AIDS 
to enable any decisions to be made’. The committee set up an ad hoc working group on 
AIDS in relation to blood transfusion to consider the problem of AIDS in relation to the 
transfusion of blood and blood products.53  

8.36  On 24 June, Professor Bloom and Dr Rizza54 wrote to Dr Ludlam at Edinburgh 
Royal Infirmary summarising the discussions at the meeting of Haemophilia Reference 
Centre Directors on 13 May 1983 at St Thomas’s Hospital.55 In view of the risk of AIDS,56 
recommendations for treatment had been agreed. For mildly affected patients with 
Haemophilia A, treatment with Desamino-D-Arginine-vasopressin (DDAVP) should be 
considered. For treatment of children and mildly affected patients or patients unexposed 
to imported concentrates, many directors already reserved supplies of NHS concentrates 
(Cryoprecipitate or freeze-dried) and it would be circumspect to continue with this policy. 
There was as yet insufficient evidence to warrant restriction of the use of imported 
concentrates in other patients in view of the immense benefits of therapy, but the situation 
would be constantly reviewed. Use of the specified donor-recipient approach for persons 
with newly diagnosed haemophilia requiring only infrequent therapy should be explored. 
As far as Haemophilia B was concerned, the evidence to incriminate Factor IX concentrates 
in AIDS was even less than with Factor VIII; it seemed logical to continue to use the normal 
supplies of NHS concentrate.

International Conference; further responses

8.37  Between 27 and 29 June 1983, Dr Foster attended a WFH and ISTH57 meeting at the 
Karolinska Institute.58 Dr Foster appears to have prepared two memoranda for Mr Watt 
of PFC on his return.59 In the first, he recorded that participants had attempted to make a 
number of points regarding features of haemophilia patients with T-cell abnormalities: in 
essence, North American studies correlated lowered helper-suppressor ratios with lifetime 
exposure to Factor VIII or with age, whereas European studies correlated the lowered 
ratios with use of imported concentrates and not with local concentrates. Many European 
participants were implying that USA products ‘were bad news’. In response, the North 
American response had been ‘to cite Ludlam et al’ and then to attack the validity of the 
data. The general feeling appeared to be that a low ratio in haemophiliacs would not 
necessarily indicate a pre-AIDS condition.  Dr Foster’s own feeling had been of an attempt 
to suppress AIDS ‘hysteria’, although some of the more scientific criticism of the T-cell 
situation did appear to make some sense. In the second memorandum, Dr Foster noted 
that:

53 [DHF.002.4499]
54 Who were, respectively, the Chairman and Secretary of the Haemophilia Centre Doctors’ Organisation.
55 By this time, Glasgow and Edinburgh had been recognised as HRCs. They do not appear to have been represented at this 

meeting.  On 8.8.85, Glasgow and Edinburgh were described in DHSS correspondence as ‘perhaps... regarded more as centres 
of excellence than Reference Centres’: [DHF.001.7665]

56 The letter records that ‘one possible case’ had been reported to HCDO. [SGH.002.2175]
57 World Federation of Haemophilia and International Society for the Treatment of Haemophilia
58 The Karolinska Institute is just outside Stockholm, and is one of Europe’s largest medical universities.
59 [SNF.001.3714] dated 13 July and [SNF.001.3712] dated 15 July.
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• the epidemiological evidence strongly suggested that AIDS was caused by a 
transmissible agent;

• that there was a latent period of up to a year after the point of infection and 
then a period (which could be from 1 – 2 years) with various early symptoms 
not themselves specific for AIDS;

• that infected persons could transmit the disease from the point of infection; 
that there was predicted mortality of 100% once AIDS had developed; 

• that there was strong evidence for transmission by Factor VIII;

• that surrogate donor screening tests (circulating immune complexes and 
anti-HBc) would identify a very high proportion (98.4%) of all AIDS cases, 
but would restrict the plasma pool by 10%;

• that the message from America was that the risk was remote.

The figure of one in a million as the risk had been mentioned a number of times although, 
Dr Foster commented, simple arithmetic suggested one in a thousand. The message (from 
US delegates) had been to keep on taking concentrates. 

8.38  Dr Foster’s impression was that there had been a concentrated attempt from the 
US delegates to play down the situation and an attempt to suppress the AIDS hysteria. 
He also had reservations about what he described as the ‘T-cell situation’. He concluded 
‘With the 1st haemophiliac case only 12 months ago and a possible incubation period 
from 1-3 years a number of delegates (mainly European) were clearly uneasy and felt that 
we may be still only seeing the tip of the iceberg’. The medical board of the WFH reached 
agreement on two issues.60 Their resolutions were:

1. There is insufficient evidence to recommend at the present any changes 
in treatment; therefore present treatment of haemophilia should continue 
with whatever blood products are available according to the judgement of the 
individual physician;

2. Longitudinal studies are urgently needed on the questions already mentioned, 
as well as better definition of the relative risk/benefit ratios of various treatment 
regimens.

8.39  On 30 June 1983, a document containing guidelines for handling blood and blood 
products was issued in south east Scotland, by Dr Smith the donor consultant.61 It contained 
information for, and instructions to, staff on the handling of donors. High-risk groups for 
AIDS were listed as: men with multiple male partners; intravenous drug users; Haitian 
immigrants to the USA; haemophiliacs; recipients of contaminated blood products; and 
sexual contacts of any of the above groups. The note stated that these people in high risk 
groups were asked to refrain from volunteering to give blood. A policy and procedures for 
handling those who nevertheless presented was set out. 

60 Recorded in [DHF.001.4564]
61 See the Guidelines at [SNF.001.3395] and related narrative at page 5 of [SNF.001.3381]
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8.40  On 11 July 1983, Dr Craske as chairman of the UK Haemophilia Centre Directors’ 
Working Party prepared a ‘Note on Factors to be considered in the Selection of Hepatitis 
Reduced Products for Clinical Trial - Evaluation of residual infectivity for Hepatitis Viruses’.62 
He recorded that there were five cases of AIDS resulting from blood products in Europe. 
The infective theory for the causation of this disease was still the one that fitted all the 
known facts about AIDS. Consideration must, therefore, be given to the possibility that 
Factor VIII concentrate prepared from plasma donations obtained in the USA might be 
contaminated with a putative infectious agent associated with the cause of AIDS. He said 
that there was, as yet, no product which was not made from sources which were likely to 
carry a risk of a putative virus associated with AIDS being present in the plasma pool from 
which the Factor VIII was fractionated and which was heat-treated. 

8.41  On 13 July, the biological sub-committee of the Committee on the Safety of 
Medicines considered a paper from Dr Galbraith suggesting the withdrawal of concentrates 
manufactured in the USA from blood donated after 1978. In the first place, the committee 
discussed withdrawing clotting factor concentrates altogether, and replacing them with 
Cryoprecipitate. It concluded that this was not feasible in the UK on the grounds of supply. 
The separate possibility of withdrawing US preparations was also discussed. Again, it was 
concluded that this was not feasible on the grounds of supply. Moreover, the perceived 
level of risk did not ‘at present justify serious consideration of such a solution’. It was 
anticipated that the efforts being made to secure UK independence of foreign suppliers 
should reduce markedly, although not eliminate, the risks to recipients.63

8.42  On 22 July 1983, the Edinburgh Evening News carried a report of an interview 
with Mr John Watt of PFC.64 It was reported that Scotland was virtually self-sufficient in 
blood products and that only a small percentage of blood products came from the USA. 
As regards AIDS, the facts of the scare were reported as real, but the risk was a small 
one. Perhaps the people most at risk from blood infections were the staff at his centre. 
The case for a link between the infection and blood products was no more than strongly 
circumstantial. The major cause of death among haemophiliacs was still haemophilia.

8.43  On 26 July 1983, the Central Blood Laboratories Authority produced a paper headed 
‘AIDS’.65  The paper dealt with progress with heat treatment of human plasma products, 
viral transmission in haemophiliacs, AIDS and means of heat treatment of blood products. 
It noted that AIDS was likely to include in its aetiology transmission of an infective virus; 
and that, in limited numbers, AIDS sufferers had included individuals receiving human 
blood-based fractions. That aetiological observation had prompted more activity in the 
area of blood products pasteurisation on the empirical view that a virus was involved 
and, as with hepatitis virus, was likely to be partially or completely inactivated by heat. 
Heat treatment was the most favoured route of viral inactivation at that time. It could 
take place during the process of blood product purification, ie during a wet process 
step or, alternatively, heating a finished freeze-dried product could be attempted. Heat 
transfer in the wet state was more homogeneous and efficient and, to satisfy reliability 
in manufacture, was to be preferred. However, wet treatment was associated with more 
molecular damage of heat-unstable proteins than occurred with the dry-heat route.  
The majority of commercial manufacturers were using dry-heat treatment of finished 

62 Pages 3 to 5 of [SNF.001.0948]
63 See [DHF.002.8865]. 
64 [SGH.002.6717]
65 [DHF.002.4489]
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Factor VIII to reduce the infectivity of the product relative to transmission of hepatitis. 
There were associated claims (said to be entirely unfounded in scientific terms) that the 
heat process would inactivate the putative virus causing AIDS. 

8.44  By 31 July 1983, 14 cases of AIDS had been reported to the UK CDSC; six were 
cases of KS without PCP, five were cases of PCP without KS and three involved other 
opportunistic infections.66 Five patients had died: they were all adult homosexual men. 
One of the 14 patients was a haemophiliac who had received Factor VIII imported from 
the USA.67 The risk from blood products imported into Britain was considered at present 
by the CDSC to be ‘very small’; there were about 2167 patients with haemophilia receiving 
treatment in the UK at that time. 

8.45  Thus, by the end of July 1983:

• in the UK, the principal risk was thought to come from US blood products;

• the possibility of withdrawal of US blood products had been considered and 
rejected;

• there had been a move away from the unrestricted use of blood products 
for all patients with haemophilia;

• steps in the form of the drafting and issue of leaflets had been taken to 
attempt to deter those in perceived ‘high risk’ groups from donating blood;

• attention had been paid to the possibility of inactivating the causative agent 
by heat treatment of blood products;

• self-sufficiency was seen as part of the answer to the problem; 

• the possibility that the agent was already present in the UK blood supply 
had not been specifically acknowledged. 

Autumn 1983 - increasing activity

8.46  A meeting was arranged between representatives of the Haemophilia Society and 
Lord Glenarthur68 to take place on 8 September 1983. On 15 August, the coordinator of 
the society wrote to a civil servant regarding the meeting.69 The issues to be discussed 
were: the need to move towards self-sufficiency; the avoidance of banning importation 
of concentrates from the USA unless there was definite evidence that this was necessary; 
and the need for research into AIDS in the UK. An undated copy of a letter from Lord 
Glenarthur to the society records points made at the meeting.70 In considering whether 
the import of blood products from the USA should cease, it was deemed necessary to 
weigh the possible risks of infection from AIDS against the obvious risks arising from 
inadequate supplies of Factor VIII. Furthermore, the Food and Drug Administration (FDA) in 
the USA had introduced new regulations for the collection of plasma, designed to exclude 
donors at high risk of AIDS. All future supplies of Factor VIII were to be manufactured in  
 

66 BMJ: 287, 407 – 08 [LIT.001.0232]
67 See reference to this case in Dr Craske’s update in September 1983. [SNB.001.7556]  The case was also highlighted in a letter to 

The Lancet of November 19, 1983 [LIT.001.0413]
68 Who was Joint Parliamentary Under Secretary of State at the DHSS.
69 [DHF.001.4691] The identity of the recipient has been removed by redaction.
70 [DHF.001.4573]
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accordance with these new regulations; however, there was still a considerable quantity 
of pre-March stock, both in the UK and in the USA awaiting export. The FDA had decided 
not to ban the use of this stock, since doing so would cause a crisis in supply, in both the 
UK and the USA.71

8.47  On 1 September, a leaflet ‘AIDS and how it concerns blood donors’ was published 
by the UK health departments. The leaflet asked ‘Can AIDS be transmitted by transfusion 
of blood and blood products?’ and answered ‘Almost certainly yes …’. The accompanying 
Scottish Office press release stated that no cases of the disease had been confirmed in 
Scotland and that there was no conclusive proof that the disease could be transmitted in 
blood or blood products.72

8.48  On 10 September, Dr Craske issued an update for the ‘United Kingdom Haemophilia 
Centre Doctors’ Organisation (UKHCDO) AIDS investigation’ on surveillance of AIDS cases 
in patients with blood coagulation disorders.73 He reported that the first patient notified to 
the Oxford Haemophilia Centre as a possible case of AIDS remained in reasonable health. 
In July, he had had herpes labialis, but had been treated with acyclovir and had recovered. 
Nine suspect batches of Factor VIII transfused to this patient between 1 January 1980 and 
1 March 1983 were being followed up. Another patient, a mild haemophiliac, had been 
largely maintained on Cryoprecipitate but in 1976 and 1978 had received NHS Factor VIII 
concentrate. In 1981, he had received concentrate from the USA after surgery, and had 
contracted NANB Hepatitis three weeks later. He had suffered other illness, and laboratory 
investigations in May 1983 had revealed a significant reduction in T-helper cells. His was 
considered to be a mild or prodromal case of AIDS. He had remained unwell through June 
and July and died in August. A post-mortem had revealed PCP. This was considered to be 
the first confirmed case of AIDS possibly associated with transfusion of blood products 
in the UK. The three batches transfused to him in 1981 were being investigated. Three 
patients with autoimmune type thrombocytopenia74 had also been reported and the 
centre was looking at cases of this disorder in people with haemophilia since 1980. 

8.49  On 13 September, there was a meeting of the SNBTS Directors.75 The UK leaflets 
were discussed - they were either on display, or available on request in the west area. 
The position in Edinburgh was not known, as Dr McClelland was not at the meeting. 
Dr Wagstaff reported that in England there was still pressure to give the leaflet to every 
donor, but this had been resisted as there was a trial going on with different methods.  
Information was to be sought from Dublin on practice there. There was a note that the 
DHSS wanted a report in three months on the efficiency of distribution.  Dr Urbaniak 
intended to distribute the leaflet at sexually transmitted disease (STD) clinics, an approach 
which was commended. Illness notices76 had only been amended to refer to AIDS in the 
west area.77 

71 At the meeting of the Biological Sub Committee of the CSM on 13 July, it had been commented that concentrates from the USA 
to be used in the UK should be derived from plasma complying with those regulations, provided supply could be assured.  See 
[DHF.002.8865].

72 Leaflet is [SGH.002.6676] and Press Release is  [SNF.001.0416]
73 [SNB.001.7556]
74 Reduced platelet cells in the blood.
75 Minutes are [SNF.001.0072].
76 Which alerted donors to symptoms or illnesses they should mention to staff.
77 Collection of blood from prisons was also discussed.
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8.50  On 27 September, the UK Working Party on Transfusion Associated Hepatitis met 
at Blood Transfusion Service, Edgware (BTS). Drs Mitchell and McClelland were present.78 
Dr Craske reported on the two cases of AIDS discussed in his update of 10 September. 
Dr Craske explained that, for material involved in these cases, batches of Factor VIII and 
Cryoprecipitate back to January 1980 would be traced and attempts would be made to 
identify all other recipients of these. It appeared that no additional resources had been 
made available for this tracing activity. The working group expressed the view that a 
common policy on the distribution of an AIDS leaflet was highly desirable but failed to 
reach any agreement what that policy should be.79 Dr McClelland was of the view that 
serious consideration should be given to stepping up the approach and mailing the leaflet 
with an explanatory note to all donors.   

8.51  On 28 September, there was a meeting of the Central Blood Laboratories Authority.80 
The membership of the central committee for research and development in blood 
transfusion working group on AIDS was now complete, and its first meeting had been 
arranged for 14 October. The meeting noted that the Medical Research Council (MRC) 
had also set up a working group on AIDS.

8.52  The report of the UKHCDO Hepatitis Working Party for 1982–83 was produced on 
28 September 1983 under the chairmanship of Dr Craske.81 AIDS had been discussed at 
the group’s meetings, and a surveillance system for the reporting of cases had been set 
up.82 

8.53  There was a meeting of the council of the Haemophilia Society on AIDS on 8 October; 
they were addressed by a medical expert.83 

8.54  On 10 October 1983 the MRC Working Party on AIDS first met.84 Its terms of 
reference were:

(1) to review scientific knowledge and research on AIDS in the UK and abroad;

(2) to encourage contact and cooperation between research workers in this field; and

(3) to advise the Council on the current state of knowledge in the field and topics for 
research. 

8.55  The working party was chaired by Dr David Tyrrell. Dr WM Prentice of SHHD was 
present as an observer. The current position on AIDS was reviewed, and the varying and 
considerable period of incubation (one to four years) was noted. While the laboratory 
markers for disease were well established for AIDS itself, it was said that their relevance 
in screening and in a possible precursor state was not established. The problems of 
definition and interpretation of these so called precursor syndromes were outlined by 
several members. The special features arising in relation to haemophilia were discussed 

78 We do not have the Minutes, but do have a note by Dr McClelland [SNF.001.1039]. [SNB.001.3443] is a note prepared by Dr. 
Mitchell.

79 Although Dr Mitchell’s note records a feeling that RTDs should have freedom to decide in their area how best to publicise the 
leaflet, it is not clear if this feeling was at the meeting or prior to it.

80 [DHF.001.4807]
81 See [SNF.001.0948].  This is labelled Appendix C.  AIDS is mentioned in Appendix C(i).  
82 The report states that AIDS will be considered separately ‘at the meeting’.  This must have been the UKHCDO meeting of 17 

October. (see [SGH.008.5132] ).
83 This appears to have been Professor Bloom.  See letter of thanks [DHF.002.8919].  See also Guardian of 28.9.83 [DHF.001.4806] 

recording quote from Haemophilia Society  – ‘risk of AIDS is tiny compared to risks from untreated bleeding episodes’.
84 Minutes are [SNF.001.3759]
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and the possibility of identifying the role of imported Factor VIII concentrate used for UK 
patients was outlined. The UK figure of 24 cases indicated that there had been a recent 
increase almost conforming to a six-month doubling time. In their discussion of aetiology, 
the group mentioned the antigen overload hypothesis85 as well as the ‘more widely held 
view that AIDS was due to a novel ‘AIDS agent’. Retroviruses were considered and it was 
noted that HTLV was a possible candidate on the basis of its known tropism86 for T-helper 
cells. However a critical evaluation of the data led to the view ‘that it was more probable 
an opportunist was unlikely to be the aetiological agent.’87 The assumption that the agent 
was necessarily a virus was challenged and the need to keep an open mind on organisms 
such as protozoa was stressed. There was no reference to the Barré Sinoussi work.88 The 
fact that the epidemic in the UK was lagging three years behind the USA offered particular 
opportunities for research, with the potential to enhance the ability to detect emergence 
of AIDS in high risk groups. The UK system for haemophilia treatment and for blood 
product organisation would allow detailed study of cases associated with haemophilia. 

8.56  On 14 October 1983 the CBLA’s central committee for research and development 
in blood transfusion working group on AIDS in relation to Blood Transfusion first met.89

It was noted that Professor Bloom was a member of the MRC group which had met on 
10 October; he was also a member of the research and development committee of the 
CBLA. Liaison between the two bodies seemed necessary and Professor Bloom was 
considered an appropriate link. So this working group decided that he should be invited 
to their next meeting. The chairman commented that issuing the leaflet ‘AIDS and how 
it concerns blood donors’ was at present the only practical step being taken by the 
transfusion service. The view was expressed (by the group) that a uniform system of 
distribution would be a good idea. Special clinics should be included and ‘gay societies’ 
should be contacted. The group also discussed surrogate testing, with anti-HBc90 being 
seen as preferable to TPHA.91  Outline proposals for a study were to be prepared for the 
next meeting. There was a short discussion on the importance of human T-cell leukaemia 
virus (HTLV) in relation to AIDS. An appended paper set out the current thinking on the 
epidemiological features of HTLV infection, the significance of HTLV infection in AIDS 
patients92 and the importance of screening in the UK. An inherent difficulty was that 
AIDS patients were susceptible to a wide range of opportunistic infections, a category 
into which HTLV might fall. There was discussion of the use of plasma pools containing 
small numbers of donors, with recognition that this would affect the plasma supply for 
self-sufficiency. 

85 This hypothesis was supported by doctors in Glasgow and Edinburgh: see references in footnotes 39 and 40, and references to 
Froebel paper and to Carr article, infra.

86 The response of an organism to an external stimulus by growth in a direction determined by the stimulus.
87 Notwithstanding the approval of the Minutes at the next meeting ([DHF.001.5255]) the Inquiry considers that the word ‘unlikely’ 

should read ‘likely’. 
88 See paragraph 8.81.
89 Minutes, [DHF.002.4834]
90 A test for antibody to Hepatitis B.
91 A test for syphilis (treponema pallidum)
92 A higher proportion of AIDS patients had HTLV than control patients.  In due course, it would be demonstrated that the virus 

involved was not this HTLV virus.
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8.57  Between 19 and 21 October 1983 the first World Health Organisation (WHO) Europe 
conference on AIDS, entitled ‘AIDS in Europe, Status Quo 1983’, was held in Aarhus, 
Denmark.93 The press release for the conference, dated 30 September 1983, noted 
that the AIDS epidemic continued to baffle scientists. It stated that the epidemiological 
evidence showed clearly that AIDS was contagious and that it was probably transmitted 
by blood contact. No infectious agent had so far been identified but a strong candidate 
was a C-type retrovirus.94 The aims of the meeting were said to be:

1. to compile, for immediate publication, the available information concerning 
AIDS in Europe so as to give a picture of the initial years of the occurrence 
of the epidemic in this part of the world;

2. to summarise, for immediate publication, the available information 
concerning two pressing clinical problems, namely the nature of early 
prodromal symptoms of AIDS and the effectiveness of the different 
therapeutic strategies;

3. to draw up a set of recommendations concerning preventative measures, 
for the use of European health authorities and WHO; and

4. to establish a permanent international monitoring system in Europe and to 
develop research projects on the disease that should be carried out on a 
collaborative basis by countries in Europe and other parts of the world.

8.58  Thus, by October 1983:

• one person with haemophilia who had received blood product concentrates 
in the UK had died of AIDS;

• the viral theory as to the causation of AIDS was the most popular, but there 
were those who did not accept it and at least one competing theory had 
support from some doctors;

• the growth of the outbreak of AIDS in the UK was being charted, and the 
long incubation period had been noted;

• there had been considerable activity in relation to leaflets for blood donors 
but neither in Scotland nor in England was there consensus about the best 
method of distribution;

• several working groups had been set up, including one which focused 
specifically on AIDS in relation to blood transfusion and blood products;

• practice in relation to importation of blood products from America and in 
relation to their use had apparently changed little.

93 ‘International Notes Acquired Immunodeficiency Syndrome (AIDS) – Europe’, MMWR, 1983; 32(46):610-1 [LIT.001.0555].  See 
also cutting from Daily Telegraph 20.10.1983 [DHF.001.4959].

94 [SGF.001.0949]. There is a Department of Health note of the meeting [DHF.001.4999] 
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Further recognition of immunological abnormalities in Scottish haemophilia 
patients

8.59  On 15 October 1983, a paper was published by Froebel and others who were based 
at Glasgow Royal Infirmary, ‘Immunological abnormalities in haemophilia: are they caused 
by American Factor VIII concentrate?’95 The authors had conducted a study of 19 Scottish 
patients with severe haemophilia. Seventeen patients had received American Factor VIII 
concentrate at some point in the last six years, but 14 had not received any in the past 
two years, being treated only with NHS product in that time. The Scottish patients had 
immunological abnormalities similar to those in their American counterparts - that is, a 
reduced proportion of T-helper cells, an increased proportion of T-suppressor cells and a 
reduced response to concanavilin A.96 It was also noted that addition of both commercial 
concentrates and NHS ones inhibited the lymphocyte response to non-specific mitogens, 
that is the potential for immune response. The authors commented that ‘patients with 
haemophilia may be assaulting their immune system every time they inject themselves’. 
They asserted that these results argued against a disease vector specific to American 
blood products.97 

Activity in the UK to end of 1983

8.60  On 17 October 1983, the advisory committee on the NBTS met.98 Dr Bell from the 
Scottish Home and Health Department attended as an observer. In their discussion of 
AIDS, they suggested that the UK could anticipate between two to four deaths among 
haemophiliacs from the disease. There was, as yet, no conclusive proof of a link between 
AIDS and blood products, but the department99 had produced a leaflet aimed at reducing 
the risk of transmission by blood donation. The two groups set up were referred to and 
also the fact that ACDP100 would be producing guidelines for staff.

8.61  On 17 October 1983, the UK Haemophilia Centre Directors held their 14th meeting, 
in Manchester.101 Those attending from Scotland were: Dr Adamson (Inverness); Dr Boulton 
(SNBTC); Dr Brookes (Dundee); Dr J F Davidson (Glasgow); Dr Hann (Yorkhill); Dr Ludlam 
(Edinburgh); Dr R J Perry (PFC). Those who sent apologies were: Dr Bennett (Aberdeen); 
Dr Cash (represented by Dr Boulton); Dr Dawson (Aberdeen); Dr Forbes (Glasgow); 
Dr MacDonald (Glasgow) (represented by Dr Davidson); Dr Tudhope (Dundee) (represented 
by Dr Brookes) and Mr Watt (represented by Dr Perry). 

8.62  Dr Chisholm of Southampton raised the problem of patients refusing to take up 
commercial Factor VIII concentrate because of the AIDS scare. She wondered if they 
could revert to Cryoprecipitate for home therapy. Other directors voiced similar concerns. 
Professor Bloom was of the view that there was no need for patients to stop using 
commercial concentrates because at present there was no proof that the commercial 
concentrates were the cause of AIDS. After discussion, ‘it was agreed102 that patients 
should not be encouraged to go over to Cryoprecipitate for home therapy but should 

95 BMJ, 1983; 287:1091-1093 [LIT.001.0215]
96 A protein which triggers cell division in lymphocytes
97 A similar study in Australia (Rickard and others, letter in The Lancet July 2, 50 – 51) analysed haemophiliacs who had received no 

commercial products.  Most of these patients had reduced T4/T8 ratios; none had had any signs of AIDS. [LIT.001.0414]
98 Minutes are [SGH.001.8446]
99 Presumably DHSS
100 Advisory Committee on Dangerous Pathogens
101 Minutes, [SNB.001.7517]
102 Underlining as in original
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continue to receive the NHS or commercial concentrates in their usual way’. There was 
some discussion of the two cases of AIDS in haemophiliacs in the UK - Dr Craske’s paper 
had been pre-circulated.103  

8.63  On 14 November, in answering a parliamentary question, Kenneth Clarke, then 
Secretary of State for Health, stated that there was no conclusive evidence that AIDS was 
transmitted by blood products, although haemophilia centres had been advised in relation 
to the possible risks of AIDS from blood products.104 On the same day a working group of 
SNBTS met. The SNBTS Directors and Haemophilia Directors met annually, but it had been 
decided to establish a working group to discuss matters of continuing interest during the 
year. The first meeting had been on 22 March 1983 and the second was on 14 November. 
The only specific discussion in relation to AIDS concerned the effectiveness of a leaflet, 
although progress in relation to heat treatment was also covered.105 On 28 November,
Dr Ray Brettle accepted an offer from Dr McClelland of appointment as Honorary 
Consultant in Infectious Diseases to the South East Scotland Blood Transfusion Service.106 
Meanwhile in the USA, on 2 December 1983, the CDC advised that, as of 30 November 
1983, a total of 21 AIDS cases among haemophilia patients had been reported.107 

8.64  The directors of the SNBTS met on 8 December and discussed AIDS.108 The leaflets 
had been available at donor sessions for some time and it was felt that now each donor 
should receive a copy and be asked in the health questionnaire if they had read it. 
Dr McClelland was to produce a revised leaflet. He had also prepared a report on the 
WHO meeting in Geneva on AIDS, which he and Mr Watt had attended.109 An official 
draft report of the conference was to be issued in January 1984 and the topic was to be 
discussed at a subsequent meeting. As at 9 December in the UK, a total of 26 cases of 
AIDS had been reported to Dr Galbraith of the CDSC in London. The number of affected 
haemophiliacs was still reported as two.110 The following day, a leader article in the BMJ by 
Dr Peter Jones asserted that the incidence of AIDS among haemophiliacs in the UK and US 
was about 0.8 per thousand. He mooted as a possibility the idea that what had been seen 
in haemophiliacs was an entirely different disorder from that seen in homosexuals, caused 
by repeated antigenic challenge over many years rather than a transmissible agent. He 
pointed out that the median life expectancy for people with severe haemophilia had risen 
from 37 in 1962 to near normal in 1980. This rise was due entirely to the widespread 
introduction of concentrates and to comprehensive care for patients. But since no Factor 
VIII could be guaranteed AIDS free, Cryoprecipitate should be used to treat very young 
severely affected children and other options used for older people with mild haemophilia 
or Von Willebrand’s Disease and carriers of these disorders.

103 See above at paragraph 8.48
104 [DHF.001.5064]
105 [SNB.001.5188]
106 See letters [SNB.003.8309] and [SNB.003.8310]
107 MMWR, 1983;32(47):613-5 [LIT.001.0551]
108 Minutes, [SNF.001.0178]
109 See below
110 Guardian article [SGF.001.0944].
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WHO Conference in Geneva, 22 – 25 November 1983

8.65  Dr McClelland and Mr Watt represented the SNBTS.111 The draft report of the WHO 
meeting in Geneva112 is of some length; it is not clear that a final report was ever prepared, 
although Walter Dowdle in his letter of 14 December to Mr Watt did request comments 
by 6 January for a final report to be written by WHO.113 There were draft conclusions 
and recommendations on a number of matters relating to AIDS, including surveillance, 
prevention and control. In the USA, diagnosis had been by the use of certain ‘marker’ 
conditions. It was recognised that the extent of the problem was being underestimated, 
both because of the technique used and because of the time lag between diagnosis 
and reporting. It was now recognised that cases had been diagnosed as early as 1978. 
The fatality rate was high – under 20% of those with AIDS were alive two years after 
diagnosis. In the USA, 0.7% of cases were in persons with haemophilia and no other 
known risk factor, and 1% of cases were in those who had received a blood transfusion 
in the previous five years. There were in addition paediatric cases linked with blood 
transfusion. The cases diagnosed were concentrated in five urban areas of the country. For 
Europe, 4% of cases were said to be in persons with haemophilia. The aetiology was not 
known but the epidemiological pattern was most consistent with a transmissible agent. 
Transmission appeared to occur by blood sharing; the most likely cause was a virus. The 
report contains a section on blood and blood products. Approaches were noted to include: 
educating the general public and donor groups; excluding donors belonging to high-risk 
groups; avoiding non-essential use of blood and blood products; and preparing and using 
blood and blood products in such a way as to reduce the risk of transmission of AIDS. 
Voluntary self-exclusion of donors required good communication with donor groups and 
continuous effort. It was likely to be more effective with volunteer donors and the report 
noted that the WHO had recommended voluntary systems in 1975. Donor screening 
might also be used, but since, in the absence of a specific screening test, this would be 
done by surrogate testing, the sensitivity and specificity of any marker would have to be 
assessed for the area in which it was to be used. Coagulation factor concentrates had 
been implicated and methods of inactivation were being developed, but these could not 
be evaluated until the causative agent was discovered. There were two approaches to 
minimising the risk from processed plasma fractions from large pools. Firstly, the number 
of donors per pool could be reduced - at present products could be prepared from a single 
donor sample or from a pool of plasma from up to 20,000 donors. Secondly, process 
technology aimed at reducing contamination risks could be employed (this was not further 
specified). The specified donor/recipient approach should be explored for those who were 
newly diagnosed and required only infrequent therapy. The report recommended sharing 
scientific information and collaboration on experiments. Patients with haemophilia and 
their doctors should also be informed of the potential hazards of Factor VIII and IX products 
including the risks related to AIDS. WHO should regularly review its specifications for blood 
and blood products. An appended table listed all known AIDS cases in Europe as at 
20 October 1983, a total of 268: France had 94, Germany 42, Belgium 38 and the UK 24. 

111 A list of attendees is at [SNB.002.0306]
112 [SNF.001.2575]  
113 [SNF.001.2574]
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8.66  Dr McClelland prepared an initial report dated 5 December 1983 on the Geneva 
meeting for the Scottish Regional Transfusion Directors’ meeting on 8 December 1983.114 
As matters of direct relevance to SNBTS, he noted that there had been the following 
recommendations:

12.3 It was recommended that any non-specific tests considered for donor 
exclusion must be assessed in the relevant donor population of actual or 
potential donors.

12.4 The importance was emphasised of blood collecting organisations 
working, preferably together, with national advisory groups, to provide relevant 
information about AIDS to the general public and to donors, with the aim of 
promoting voluntary self exclusion. 

8.67  Thus, by the end of 1983: 

• there continued to be differing views about the aetiology of AIDS in general 
and, specifically, in patients with haemophilia;

• the statistics referred to when the problem of AIDS in patients with 
haemophilia was discussed suggested that the absolute number of persons 
affected was low;

• there were assessments of the likely future extent of the problem in patients 
with haemophilia which were to prove serious underestimates;

• there appears to have been no formal discussion in the UK of the risk to 
surgical patients receiving blood transfusions.

Early 1984-Further study-first Scottish AIDS case

8.68  In January 1984, an article appeared in Annals of Internal Medicine entitled 
‘The Acquired Immunodeficiency Syndrome in the Wife of a Hemophiliac’.115 The case 
supported the theory that AIDS in haemophiliacs was due to an infectious agent ‘that 
could be transmitted heterosexually as well as parenterally’. 

8.69  In 1984, the Haemophilia Society’s publication, The Bulletin (edition 32, number 1), 
contained an article on blood products by KE Milne. The article stated:

We have no evidence as yet [as] to whether AIDS may be acquired more readily 
from commercial Factor VIII than from the NHS product but, of course, if AIDS 
becomes established in the UK then NHS blood and plasma supplies are just 
as likely to transmit AIDS as commercial concentrates. All things considered, 
haemophiliacs have no reason to be worried about using commercial 
concentrates.116 

8.70  On 9 January 1984, a report was prepared by the blood products sub-committee of 
the Haemophilia Society. The report set out the annual use of Factor VIII between 1975 
and 1982. After discussion, it concluded that:

114 [SNF.001.0552]
115 Pitchenik and others, Ann Int Med 1984; 100, 62 – 65. [LIT.001.0681]
116 [SGF.001.2313]  
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there are no grounds for favouring NHS Factor VIII over commercial materials 
in the respects we have in the past considered relevant. In addition, of course, 
the marginal factors of stability and more convenient presentation favour 
commercial material.

8.71  It was also noted that, concerning AIDS, the facts were in very short supply. No 
infective agent had been identified and there was no reliable evidence that the disease 
was transmitted through blood products (although that seemed the most popular theory). 
It was recognised that, assuming the disease could be transmitted through blood products, 
AIDS could still be transmitted from the British donor population. In the Society’s view, 
the NBTS approach so far compared very unfavourably with the measures taken by the 
commercial companies. The AIDS scare had provided the opportunity, which had yet to 
be utilised, to campaign strongly for self-sufficiency in blood products. Given that the 
original factors in the Society’s policy no longer applied or had reduced force and that 
AIDS was still a great unknown, it was submitted that such a campaign should not be 
undertaken. It was not the time to ask that all blood product ‘eggs’ should be placed in one 
basket, ‘Indeed, without necessarily abandoning our long term objective, we should take 
Mr Asquith’s advice ‘Wait and see’. When more facts emerge about AIDS we would then 
be in a better position to press for whatever action these facts seemed to demand.’117  

8.72  On 12 January 1984, the New England Journal of Medicine published the results 
of a study by Curran and others of patients with AIDS and no recognised risk factors 
in the USA.118 Patients who appeared to have been infected by blood transfusion were 
identified. At least one high-risk donor was identified for each of the seven cases in which 
investigation of the donors was complete. The authors concluded that their findings 
strengthened the evidence that AIDS might be transmitted in blood.

8.73  In 1984, heat-treated commercial products started to come through in the USA but 
were not licensed in the UK (Koate (Bayer); Profilate (Alpha)). 

8.74  At the SNBTS Directors/Haemophilia Directors meeting on 2 February, Dr Cash 
expressed his desire to phase in (NHS) heat-treated Factor VIII for routine clinical use.119 
A difficulty in the way of the SNBTS product was that a patient of Dr Ludlam had had 
an adverse reaction. (Previously, Dr Ludlam had said that he had received a supply of 
concentrate which had been used to treat one haemophiliac patient on three occasions 
spaced over a period of one to three weeks. The results compared favourably with other 
products used before with 8½-13 hours’ half-life and a recovery of about 80%. However 
the patient experienced minor adverse reactions on each occasion and had become 
anxious. It was not clear whether or not the product was the only cause of his upset.)120 
There was apparently a general acceptance of the non-necessity of purchasing commercial 
products from abroad, given the domestic production, but one or two reasons were given 
why some commercial material was still required.121 In Glasgow and Edinburgh, children 
were being treated with Cryoprecipitate, given the new risk of AIDS and it was recognised 
that, standing reports from abroad, recipients of blood could ‘also’ be at risk. The leaflet 
addressed to blood donors must be given to all prospective donors. 

117 [DHF.001.5151]
118 NEJM, 1984;310(2):69-75.  [LIT.001.0695]
119 Minutes are [SNB.001.5252]
120 This narrative is in [SNB.001.5188]
121 Information about the use of commercial products is discussed in Chapter 10: Trends in Demand and Use of Blood products
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8.75  On 9 February 1984, there was a meeting arranged by the National Institute for 
Biological Standards and Control (NIBSC) to examine the infectious hazards of blood 
and blood products, with particular reference to hepatitis and AIDS.122 Dr Cash and
Dr McClelland were present. Dr Thomas of NIBSC prefaced his narration of the use of 
blood and blood products in the UK with the observation that life expectancy for people 
with haemophilia had risen from 37 in 1962 to virtually normal in 1984. But the undoubted 
therapeutic benefit of Factor VIII concentrates was clouded by a well-recognised side-
effect, namely hepatitis and, more recently, AIDS. The most recent information indicated 
that two UK patients with haemophilia had contracted AIDS. A recent report from the CDC 
had also identified 31 people in the USA who had contracted AIDS and who had been 
recipients of a blood transfusion. Maximum pool sizes for Factor VIII production were said 
to be 30,000 donors (commercial products) and 5000 (NHS product) within the past five 
years. Dr Cash appears to have been referred by Dr Thomas to the Scottish study in the 
BMJ123 showing that patients who had received commercial products and NHS products 
had similar immunological changes. Dr Tedder (Middlesex Hospital) explained that the 
aetiology of AIDS (in recipients of blood and blood products) was either a virus or repeated 
infusions of foreign proteins, or a combination of both. American strategies for excluding 
high risk donors were explained by Dr Petricianni of the FDA; some companies were now 
avoiding plasma from centres in high risk areas. Dr McClelland gave similar explanations 
for Scotland. He advised that the three main strategies in Scotland to minimise the risk 
of infection were (1) avoidance of high risk donor communities (such as prisons, known 
homosexual areas etc), (2) detection of clinical abnormalities by examination and careful 
questioning and (3) exclusion of the high risk donor, or his blood, always allowing an 
‘escape route’ for the donor who is deemed unsuitable. Dr McClelland also presented 
data showing that the risk of acquiring AIDS by blood transfusion was about one in a 
million but for haemophiliacs treated with blood products was much greater. As far as 
laboratory tests screening for AIDS were concerned, it was generally agreed that, on 
present evidence, only the test for Hepatitis B core antibody was thought likely to be of 
value. However, there was no general agreement that such testing should be part of the 
routine screening carried out on all donors.124 The meeting also had representatives from 
commercial organisations: Dr H. Eibl of Immuno and Dr Ashworth of Cutter were present. 
There was noted to be much discussion about the optimal size of plasma pools, but no 
agreement that reduction of pool size would be either a practicable or a successful way 
to reduce the transmission of AIDS. It was agreed that, following a diagnosis of AIDS in a 
donor, products from pools to which that donor had contributed should be withdrawn. If 
a donor was only suffering from lymphadenopathy, which was associated with incipient 
AIDS but neither diagnostic nor specific, recall was not justified. It was recognised that 
the scientific rationale for this course of action left much to be desired, but that no other 
action could be taken which would not imperil the supply of Factor VIII.

8.76  On 11 February 1984 the BMJ contained a report of what appears to have been 
the first reported case of AIDS in Scotland. The report, by doctors at Glasgow Western 
Infirmary, concerned a male who had returned to the UK after working in East Africa for 
many years, and who fulfilled the criteria for AIDS.125

122 Draft Minutes are at [SNB.004.8628]
123 1983, 287:1091.  [LIT.001.0215]. See paragraph 8.59.
124 Re surrogate testing – ‘Surrogate tests for AIDS are non-specific and unlikely to be helpful in screening blood donor units’ Sion 

and Bankhurst, Transfusion 1984, Vol 24 No 5 pp 373 - 8
125 Shiach and others, ‘Pyrexia of undetermined origin, diarrhoea, and primary cerebral lymphoma associated with acquired 

immunodeficiency’, BMJ, 1984; 288:449-450. [LIT.001.0219]
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8.77  By letter dated 15 February 1984 Dr Cash wrote to Dr Bell, SHHD.126 He suggested 
that there should be formed a single UK group responsible to the departments of health 
for coordinating research into blood transfusion and AIDS. Representatives should include 
haematologists, haemophilia centre directors and SNBTS Directors. 

8.78  On 13 March 1984 the SNBTS Directors met.127 In their discussion on AIDS, they 
noted a previous agreement that the current leaflet should be sent to donors with the 
call-up letter. Dr McClelland was to revise it, and his revised draft had been circulated. 
Comments were to be sent to him.128 As at 26 March 1984, a leaflet by Edinburgh BTS, 
‘Giving a donation of blood’ stated that donations would not be taken from those who 
had had infective hepatitis (jaundice) within one year or from those who had symptoms 
which could suggest AIDS or were in a group with an increased risk of AIDS.

8.79  On 23 May 1984, Dr Bell of SHHD expressed the view within the Scottish Office that 
failure on the part of SNBTS to pursue heat treatment of Factor VIII at this stage would be 
regarded as very difficult to defend in public, though it was acknowledged that it was too 
early to claim that the product would prevent the transmission of AIDS.129 

8.80  Thus, by May 1984:

• apparent heterosexual transmission of AIDS had been documented;

• the first report of a Scottish case of AIDS had been published;

• the number of UK patients with haemophilia who had contracted AIDS was 
still thought to be two;

• commercial manufacturers had begun to market heat-treated products;

• SNBTS was also pursuing the goal of heat-treated products;

• some in the haemophilia community were equivocal as to whether 
commercial products or NHS products were to be preferred. 

Identification of the virus; development of tests

8.81  On 20 May 1983, in the journal Science, Montagnier and others at the Institut 
Pasteur in Paris reported the isolation of a retrovirus from cultures of T-lymphocytes derived 
from the lymph nodes of a patient with signs and symptoms thought to precede AIDS.130 
They described the propagation and the characteristics of the virus:

We report here the isolation of a novel retrovirus from a lymph node of a 
homosexual patient with multiple lymphadenopathies. The virus appears to be 
a member of the human T-cell leukaemia virus (HTLV) family.

126 [SNB.004.8639]
127 [SGH.001.0484]  
128 One leaflet current in 1984 was ‘Important message to blood donors’.  As at the next meeting on 12 June, the leaflet was still 

being revised.
129 Memorandum   [SGF.001.1986]
130 Barré-Sinoussi and others ‘Isolation of  a T-lymphotropic retrovirus from a patient at risk for acquired immune deficiency 

syndrome (AIDS)’;  Science 1983; 220:868-871 [LIT.001.0058]
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8.82  It came to be called LAV (Lymphadenopathy-Associated Virus) from the patient’s 
condition. The expression does not appear in the Science article. Rather, the article dealt with 
the differentiation of the new virus from HTLV-I and HTLV-II. But the tentative conclusion 
was that it belonged to a family of T-lymphotropic retroviruses that were horizontally 
transmitted in humans and might be involved in several pathological syndromes, including 
AIDS:

The role of this virus in the etiology of AIDS remains to be determined. Patient 
1 (the extremely active homosexual) had circulating antibodies against the 
virus, and some of the latter persisted in lymphocytes of his lymph node (or 
nodes). The virus-producing lymphocytes seemed to have no increased growth 
potential in vitro compared to the uninfected cells. Therefore, the multiple 
lymphadenopathies may represent a host reaction against the persistent viral 
infection rather than hyperproliferation of virus-infected lymphocytes. Other 
factors such as repeated infection by the same virus or other bacterial and 
viral agents may, in some patients, overload this early defence mechanism and 
bring about an irreversible depletion of T cells involved in cellular immunity.

8.83  Montagnier later explained in A History of HIV Discovery:131

Our results were still controversial, however, and we had difficulty in obtaining 
the funding needed to better characterize the virus and develop a blood test. 
The tide only turned in France when Robert Gallo and his group in the US 
made a similar discovery.

8.84  On 23 April 1984, at a press conference in Washington, Dr Robert Gallo of the 
National Institute of Health announced that he had isolated the virus that caused AIDS. 
Details were published in Science on 4 May 1984.132 Retroviruses belonging to the HTLV 
family and collectively designated HTLV-III had been isolated from a total of 48 subjects, 
some with AIDS, some with pre-AIDS and some without symptoms but in risk groups. The 
virus had been found to be not dissimilar to the Hepatitis C virus in that, after infection 
there could be a period of time, usually many months, or even years, when the patient 
appeared perfectly well, but was an infectious carrier of the virus. The authors concluded 
that HTLV-III might be the primary cause of AIDS.

8.85  Controversy, which is not of immediate relevance to this Inquiry, developed over the 
discovery and its attribution.133 

8.86  Even after these reports, there continued to be published articles suggesting that 
AIDS in patients with haemophilia might be due to the repeated challenge of the immune 
system inherent in administration of Factor VIII concentrates manufactured from large 
pools. On 30 June 1984 The Lancet published an article by Carr and others, Edinburgh.134 
The article related to a study of 47 patients with haemophilia who had been treated 
exclusively with SNBTS Factor VIII and Factor IX concentrates, described as products from 
a population apparently free from AIDS. In Haemophilia A patients, the number of T cells 

131 Science, 2002, 298(5599):1727-8
132 ‘Frequent detection and isolation of cytopathic retroviruses (HTLV III) from patients with AIDS and at risk for AIDS’ Science 1984; 

224:500–503.
133 See, for example, ‘AIDS: Sharing out the Spoils’, New Scientist 10 October 1985 [DHF.001.8154]. In 2008, the Nobel Prize for 

Medicine was awarded to Luc Montagnier and Françoise Barré-Sinoussi for their discovery of the virus that causes AIDS.
134 ‘Abnormalities of circulating lymphocyte subsets in haemophiliacs in an AIDS-free population’, Lancet, 1984; 1431-34. 
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was depressed, resulting in a reduction of the helper/suppressor ratio in about half the 
patients. In Haemophilia B, the helper-suppressor ratio was also depressed, attributable 
to a slight increase in the suppressor number and a slight decrease in the helper number. 
The authors concluded that these observations suggested that the immunological 
abnormalities resulted from transfusion of foreign proteins in blood products rather than 
from an infective agent in the blood products giving rise to AIDS. It was also commented 
that at least a year had passed since the most recent batch of plasma used to prepare 
these concentrates had been collected. 

8.87  The same edition of The Lancet published an article by Professor Bloom of Cardiff.135 
A survey of European haemophilia centres in 18 countries, together with previous data, 
pointed to 11 cases of AIDS in 13,000 treated haemophiliacs. No haemophilia patient 
with AIDS definitely related to transfusion of blood products was reported from Germany 
where very large amounts of American Factor VIII concentrates had been used for many 
years. Thus, in Professor Bloom’s opinion, the role of American concentrates in the 
causation of AIDS in European haemophiliacs must be regarded as not proven. 23 out 
of 135 haemophilia physicians had reduced their prescribing of American blood products 
and only seven had stopped using them altogether. In view of the immense benefits 
that haemophiliacs had derived from treatment, physicians were naturally reluctant to 
abandon these products, with their hypothetical dangers, in the absence of alternative 
concentrates which had been proven safer. That attitude might change as information 
accrued. Haemophilia treatment required to be monitored worldwide.  

8.88  On 14 June 1984, the journal Nature reported that the companies selected by the US 
federal government to manufacture a blood test for AIDS were expected to be announced 
that week.136 The selected companies were to be provided with Dr Gallo’s method for 
mass-producing HTLV-III in return for a royalty to the government. 

8.89  By August 1984, a laboratory test for AIDS, suitable at this stage for research use, 
had been developed by Dr Richard Tedder, Middlesex Hospital, London and Dr Robin 
Weiss of the Chester Beatty Institute, London.137 The UKHCDO made an arrangement with
Dr Tedder that they could send him samples from patients with haemophilia for testing. 
Dr Tedder’s work was also discussed at the SNBTS Directors’ meeting on 11 September.

Early test results

8.90  On 7 July 1984 The Lancet published a letter by Melbye and others.138 A study 
of 22 haemophiliacs from Denmark who had been treated with Factor VIII concentrate 
purchased from US and European commercial sources demonstrated a high prevalence 
of LAV: 14 of the 22 were positive.139 LAV was very similar to, if not identical with, the 
HTLV-III virus isolated from many AIDS cases in the US. Clinicians caring for haemophiliacs 
should consider alternative forms of therapy for the care of new patients not yet exposed 

135 ‘[AIDS] and other possible immunological disorders in European haemophiliacs’, The Lancet, 1984;1452- 55. [LIT.001.0409]
136 ‘NIH to license HTLV’, Nature, 1984;309:577 [SGH.002.6605]
137 Letter from Dr Gunson to Dr Smithies at DHSS anticipating this development is [SNB.006.5978]  The assay is described in an 

article ‘Prevalence of antibody to human T-lymphotropic virus type III in AIDS and AIDS-risk patients in Britain’, The Lancet, 
1984;477-480 (1 September 1984) [LIT.001.0417]

138 ‘High prevalence of lymphadenopathy virus (LAV) in European haemophiliacs’, The Lancet, 1984;40-41 [LIT.001.0423]
139 Interestingly, when the research was published in December, it was said that 59% of the Danish patients were infected.  59% of 

22 would be 13, not 14.
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to Cryoprecipitate concentrate. Until screening tests or inactivation techniques were in 
widespread use, commercially available Cryoprecipitate products should be considered as 
probably contaminated.  

8.91  In August 1984 the US National Haemophilia Foundation issued the first in a series 
of directives to haemophiliacs to decrease the risk of transmission of HIV to their sexual 
partners and future offspring, including the use of condoms, and deferral of pregnancy.140 

8.92  On 1 September 1984, The Lancet published an article by Cheingsong-Popov 
and others.141 Two thousand persons in the UK were tested for antibodies to HTLV-III. 
Testing was undertaken using a competitive radioimmunoassay (RIA) and a membrane 
immunofluorescence assay (IFA). The assays were simple, reliable and specific. HTLV-III and 
LAV-1 were indistinguishable. Of 184 haemophiliacs who had received pooled clotting 
factors, 63 (34%) tested positive for HTLV-III. The high incidence of HTLV-III antibodies 
in haemophiliacs found in this and other studies had to be set against the relatively low 
incidence of disease in this risk group so far - roughly one per thousand haemophiliacs. 
In the authors’ opinion it would be unwise to presume that AIDS would necessarily develop 
in seropositive subjects.  

8.93  On 11 September 1984, the SNBTS Directors met.142 Dr Bell, SHHD, advised that it 
was hoped to establish a UK working party on AIDS related to the transfusion service to 
which Scotland would be invited to nominate a representative. Dr McClelland reported 
that Dr Richard Tedder (Middlesex Hospital) had acquired a significant quantity of reagents 
from the USA and was establishing anti-HTLV-III assays. 

8.94  On 23 October 1984, Dr Craske, Public Health Laboratory Service (PHLS), circulated 
a letter advising that a batch of Factor VIII concentrate produced by BPL Elstree had 
been found to be infected with HTLV-III. One of the donors to the plasma pool had been 
admitted to hospital and had been found to be positive for antibody to HTLV-III.143 From 
the two cases of AIDS in haemophilia patients in 1983, they had already identified one 
batch of Factor VIII which was transfused to one of the AIDS patients and was associated 
with seroconversion to HTLV-III antibody positive in seven out of 13 recipients.144 It was 
stated that only a proportion of those transfused with an infected batch were likely to 
contract HTLV-III infection. Moreover, it was likely that the proportion of patients who 
contracted HTLV-III infection and went on to contract AIDS would be of the order of 
1/100-1/500. The long-term prognosis for patients with HTLV-III infection was unknown. 
The incubation period of AIDS based on projections from the US CDC was from nine 
months to six years, with a mean of four years. There was evidence that HTLV-III infection 
could be transmitted by sexual contact. Preliminary information suggested that HTLV-III 
was readily inactivated by heat at 60ºC. An appendix dated 29 October 1984 on ‘Ethical 
problems associated with HTLV-III infection in haemophiliacs’ set out two strategies as to 
whether to tell patients of the risks where they had received a batch of Factor VIII from 

140 Set out in a 1988 article ‘AIDS and Treatment of Hemophilia Patients’ Plasma Ther Transfus Technol 1988; 9:173-191  
[SGF.001.1314]

141 ‘Prevalence of antibody to human T-lymphotropic virus type III in AIDS and AIDS-risk patients in Britain’, The Lancet, 1984;477-
480 [LIT.001.0417]

142 Minutes are [SGH.001.0445]
143 The donor appears to have been a man from Bournemouth – see [SGH.003.7994]
144 It is not entirely clear if the batch identified as ‘suspect’ following the AIDS case in 1983 was the same batch as had been 

identified as a result of the donor becoming ill with AIDS as described in paragraph 1 of the letter.
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plasma collected from a donor subsequently shown to have HTLV-III infection or AIDS. 
Dr Craske considered that the only tenable strategy on moral and ethical grounds was to 
tell patients.145 

8.95  On 26 October 1984, the US CDC published an update on AIDS in persons with 
haemophilia.146 A total of 52 cases had been reported of haemophilia-associated AIDS 
in the US, of whom 30 had died and only three diagnosed more than a year ago were 
still alive. The CDC had studied over 200 recipients of Factor VIII and 36 recipients of 
Factor IX concentrates containing materials from US donors. AIDS virus antibody rates of 
prevalence were 74% for Factor VIII recipients and 39% for Factor IX recipients. Recent 
research suggested that the virus was inactivated by heat treatment at 68°C. Reference 
was made to the paper by Levy and others discussed at paragraph 8.97 below. 

8.96  In October 1984, Dr Kernoff of the Royal Free Hospital tested stored blood samples 
from his patients with haemophilia. Of his 100 patients who had HIV, nearly all had had 
the virus for a number of years, although none before 1980.147 

Heat inactivation of the AIDS virus148

8.97  On 29 September 1984, The Lancet published a preliminary communication by Levy 
and others.149 Using mouse retroviruses, the authors had ascertained that they were not 
inactivated by the procedures used to concentrate Factor VIII. Thereafter, however, the 
retroviruses had been inactivated by prolonged heating at 68ºC in the lyophilised150 state. 
Adoption of this procedure in the manufacture of Factor VIII concentrates should result in 
materials free of these infectious viruses. 

8.98  In studies done at CDC, in cooperation with Cutter Laboratories, USA, AIDS virus 
was added to Factor VIII concentrate and the factor was lyophilised and heated according 
to commercial manufacturers’ specifications.151 Infectious virus was undetectable with 
these regimens. Preliminary data were presented to the advisory council at the CDC 
in September 1984, and formed the basis of their recommendation that heat-treated 
lyophilised concentrates be used in the treatment of haemophilia.152 

8.99  On 1 and 2 November 1984, there was a conference on plasma fractionation in the 
Netherlands. Dr Foster attended. Results of experiments indicated that heat inactivation 
was effective against HIV.153

145 [SNF.001.4020]
146 MMWR, 1984;33(42):589-91[LIT.001.0460]
147 Evidence of Dr Mark Winter to the Archer Inquiry, day 7, page 94.
148 This topic is considered more fully in Chapter 11.
149 ‘Recovery and inactivation of infectious retroviruses added to factor VIII concentrates’, The Lancet, 1984; ii:722-23. 

[LIT.001.0434]
150 Freeze-dried
151 60°C for 20h and 68°C for 24h.
152 The full results were published in August 1985: McDougal and others, ‘Thermal inactivation of the acquired immunodeficiency 

syndrome virus, human T lymphotropic virus-III/lympadopathy virus, with special reference to antihemophilic factor’, J Clin Invest, 
1985;76(2):875-7 [LIT.001.0826]

153 [SNF.001.3373]. Dr Foster seemed to think these were Cutter experiments.  See Chapter 11. 
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8.100  Thus, by the end of October 1984:

• Researchers had found the virus that caused AIDS;

• There were still those who maintained that AIDS in patients with haemophilia 
might not be caused by contamination of blood products;

• Testing had begun, showing a high prevalence of antibody positivity in 
haemophilia patients;

• There were still those who hoped that some people with the virus might not 
go on to develop AIDS;

• Contamination of a batch of NHS product had been discovered in England;

• There was evidence that the AIDS virus could be inactivated by heat 
treatment.

Scotland - test results and responses

8.101  On 31 October 1984, Professor Eyster at the Milton S Hershey Medical Centre, 
the Pennsylvania State University, wrote to Dr McClelland enclosing an abstract of part 
of her work on HTLV-III antibodies in haemophiliacs. Professor Eyster indicated that she 
would be happy to exchange data with Dr McClelland on their different populations once 
available. By letter dated 13 November 1984, Dr McClelland advised Professor Eyster that 
his colleagues at the haematology department were currently studying HTLV-III antibody 
prevalence in a group of haemophiliacs treated largely with Factor VIII concentrates 
produced in Scotland and would be happy to let Professor Eyster have the information 
when it was assembled.

8.102  On 15 November 1984, Dr McClelland wrote to Dr Cash154 following the discovery 
that recipients of PFC Factor VIII concentrate had developed antibodies to HTLV-III during 
1984 ‘which must, at present, be attributed to infusions of PFC product’.155 Initial analysis 
by Dr Ludlam and Dr Tedder showed that one batch of product had been received by all 
but one of the patients and was therefore highly suspect. This batch (023110090) had 
been withdrawn.156 Other batches used over the relevant period had also been looked at 
to determine whether any of them should also be considered for withdrawal or should 
be set aside for further investigation. It was concluded that no other recent batches stood 
out as being ‘distinctively strongly implicated’. There was therefore no obvious basis on 
which to advise a selective withdrawal of one or more of the other batches. Dr Ludlam 
had requested that the information relating to the batch associated with seroconversion 
be treated in confidence. 

8.103  On 21 November 1984, the Blood Transfusion Service sub-committee convened 
by Mr R Wallace met at Trinity Park House, Edinburgh. A letter had been received from 
Professor Girdwood157 expressing concern over a misleading impression given by a recent 
article in the Scotsman on AIDS, which implied that Factor VIII supplies would continue 

154 [SNF.001.3624]
155 Reported in Scotsman 22.12.84 [SGH.002.6484]
156 The batch was manufactured in November 1983 from plasma collected in Autumn 1983.  Attempts to identify the specific 

donation which led to the product being infective were unsuccessful: [SNF.001.0445] (report of March 1988)
157 Of the Scottish National Blood Transfusion Association
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to be imported from the USA, while in fact in Scotland there was self-sufficiency in the 
product. The minutes contain no record of any discussion regarding the recent discovery 
that PFC Factor VIII concentrate appeared to have transmitted HTLV-III.158 

8.104  On 29 November 1984, the SNBTS and Haemophilia Centre Directors met at a 
specially convened meeting to discuss the implications of the recent findings of HTLV-
III antibodies in Scottish haemophiliacs, measures being taken by the SNBTS to prevent 
the spread of AIDS by blood products, and the media attention associated with these 
developments.159 

8.105  At that meeting, outbreaks in three centres were discussed. Dr Ludlam explained 
that 16 haemophilia patients treated exclusively with SNBTS Factor VIII had developed 
antibodies to HTLV-III. Dr Forbes described the findings relating to HTLV-III antibody 
seroconversion in a comparative study of haemophilia patients in Glasgow and Denmark. 
(The Glasgow research was subsequently included in an article published in The Lancet 
on 22 December 1984. It was a study by Melbye, Froebel and others of HTLV-III antibody 
in 77 Scottish160 haemophiliacs and 22 Danish haemophiliacs.161 Since 1979, the Scottish 
patients had been treated largely with Factor VIII concentrate produced in Scotland, 
whereas most of the Danish patients had received both locally prepared concentrate and 
commercial concentrate made from US donor material. Testing was undertaken by an 
enzyme-linked immunosorbent assay (ELISA). 16% of the Scottish patients (12 patients) 
and 59% of the Danish patients were antibody positive. All but two of the Scottish 
patients were known to have received commercial factor concentrate in the period 1979–
84. The authors suggested that HTLV-III was distributed through haemophilia populations 
by Factor VIII concentrate made from US donor material).

8.106  Five out of 10 children treated at RHSC, Glasgow with imported concentrates were 
HTLV-III antibody positive.162 (It has since been asserted that a total of 18 children with 
haemophilia treated at Yorkhill acquired the virus from blood products).163

8.107  Dr Perry explained that it would be some months before there would be routine 
wet heat treatment of all PFC product. Having regard to the established sensitivity of 
retroviruses to heat and corresponding reports of the efficacy of heat treatment at 68ºC in 
countering HTLV-III activity, PFC had commenced, as a short-term measure, heat treating 
lyophilised Factor VIII at 68ºC for two hours. Clinical trials were already in progress. 
Assuming these trials revealed no unexpected problems, all PFC Factor VIII being issued 
from about the beginning of January 1985 would be heat-treated in this way. The licensing 
authorities were aware of, and did not take exception to, this procedure. The possibility 
of batch dedication of Factor VIII was being considered but difficulty was foreseen. 
Dr McClelland explained that all donors now had to sign a statement saying they had read 
the AIDS leaflet. Screening of donations for HTLV-III could probably not be introduced 
until well into 1985. Views were exchanged on the very difficult ethical problems which 
had arisen, including whether patients and patients’ relatives should be informed and 
perhaps subjected to needless worry.  

158 [SNB.003.3964]
159 [SNB.001.5256].  
160 Patients from the Glasgow HRC
161 ‘HTLV-III seropositivity in European haemophiliacs exposed to factor VIII concentrate imported from the USA’, The Lancet, 

1984;1444-46.  [DHF.002.6016] page 4 onwards
162 Thus, at that time at least 33 patients with haemophilia in Scotland were known to be positive for the HTLV-III virus.
163 [SGH.004.5191]

reference_pdf/SNB0033964.PDF
reference_pdf/SNB0015256.PDF
reference_pdf/DHF0026016.pdf
reference_pdf/SGH0045191.PDF


Chapter 8: HIV and Aids

218

8.108  On 29 November 1984, Dr Cash sent a letter to the transfusion directors summarising 
the actions required regarding the AIDS donor leaflet, including that each donor, prior to 
blood withdrawal, would be asked to sign a statement that they had read the SNBTS AIDS 
leaflet and that they confirmed that, to the best of their knowledge, they were not in one 
of the defined transfusion-related risk groups.164 

8.109  On 30 November 1984, Mairi Thornton of SNBTS produced a note, ‘AIDS, action 
taken in SEBTS to endeavour to make blood transfusion safe’, setting out steps taken 
between May 1983 and 30 November 1984.165 

8.110  On 6 December 1984, Dr Perry sent a letter to all transfusion directors. The first 
infusions of dry-heated Factor VIII had been successful in Edinburgh. The first batches of 
Factor VIII were to be dispatched to certain regional treatment centres. Continuous supply 
of heated product should be available after 10 December. In the New Year, non-heated 
products would be collected from regional treatment centres.166 

8.111  On 11 December 1984, the SNBTS Directors met.167 Dr McClelland reported a 
number of matters including that there was a British cell line available which would permit 
the growth and propagation of HTLV-III. There had been unanimous agreement to test all 
donors once an antibody test was available. Disappointment at the outcome of the first 
meeting of the NBTS working group on AIDS was recorded.168 There appeared to be ‘no 
evidence of coordination of the many splinter groups which exist(ed).’ Dr Cash would make 
further representations to the SHHD that there should be a more effectively coordinated 
UK approach to transfusion and AIDS, as already recommended by the directors. There 
was discussion of (PFC) Factor VIII batch 023110090, the batch implicated in the infection 
of the patients in Edinburgh. It was agreed that directors should continue to hold the 
plasma of donors who had contributed to the pool, releasing the red cells and platelets for 
clinical use, until the result of Dr Tedder’s test on a sample from a donor to that pool. This 
donor was in Dr Mitchell’s region, was presumed to be a homosexual and had given one 
donation ‘which was weakly positive for VD.’ Leaflets were discussed again, including the 
possibility of further re-drafting. Dr McClelland undertook to circulate a leaflet produced 
by the Terence Higgins Foundation giving to homosexuals a clear explanation that they 
should not give blood. 

8.112  On 20 December 1984, the Scottish Office issued a news release ‘New measures to 
counter AIDS’, advising that the SNBTS had announced that day that all Scottish produced 
supplies of Factor VIII had now been heat-treated to counter HTLV-III, the virus that could 
cause AIDS. The move followed the recent discovery that 15 Scottish haemophiliacs who 
had received a particular batch of Factor VIII had developed antibodies to HTLV-III. A revised 
leaflet was being issued to blood donors, who were being asked to sign a statement that 
they had read the leaflet and were not in one of the risk groups.169 

164 [SGF.001.0908]
165 [SNF.001.3381], at 3385 - 7. [SNF.001.0445] summarises on the final page the steps taken between 1984 and 1987.
166 Letter is [SGH.002.6506].  The policy of total change to heat-treated product was criticised – see letter in The Lancet 19 January 

1985 from Bird and others (page 162 - 3) [SNB.008.5887].  These criticisms appear to have been accepted by Dr Cash at that 
time [SNB.001.5357] but to some extent refuted in a later letter in The Lancet by Allain and others ‘The case for heat treated 
products’, April 6, 1985, 814 – 5 [LIT.001.0376].

167 Minutes are [SGF.001.0137]
168 See discussion at paragraph 8.114 below
169 [SNF.001.0414]
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8.113  A meeting to which all haemophiliacs in Scotland were invited was held just before 
Christmas to explain the position.170 It appears that media pressure led to the meeting 
being arranged: the Yorkshire Post wanted to run a story revealing that a number of 
patients in Edinburgh had become infected but agreed to hold off until the patients had 
been informed.171

Developments in the rest of the UK to end of 1984

8.114  In the autumn of 1984, another working group was formed, this time with a focus 
on AIDS in relation to blood transfusion.172 On 26 September 1984, Dr Bell, SHHD, wrote 
to Dr ME Abrams, DHSS, accepting an invitation to join that group, the working group on 
AIDS of the advisory committee of the NBTS, and recommending the appointment of Dr 
McClelland as an expert member. (At the meeting of SNBTS Directors on 11 December, 
Dr McClelland reported that he had attended a meeting of the NBTS working group on 
AIDS and had found the outcome disappointing; a second meeting does not appear to 
have been arranged.)173  

8.115  By letter dated 28 November 1984 to Lord Glenarthur, the Haemophilia Society 
noted concern at the time gap while the supply of a UK heat-treated Factor VIII product 
caught up with product demand and urged that heat-treated commercial concentrates be 
introduced forthwith.174 A meeting took place on 7 December, and on 12 December 1984 
Lord Glenarthur wrote to the Reverend Tanner of the Haemophilia Society confirming some 
of the points from the meeting.175 He advised that BPL would start heating their product 
in April 1985. Since commercially available heat-treated products were not licensed in the 
UK, the Committee on the Safety of Medicines had suggested that existing commercial 
product licence-holders be asked to make an early application for variations in their licences 
to allow introduction of heat-treated products. In the meantime, health care practitioners 
were allowed to continue to prescribe unlicensed heat-treated Factor VIII concentrates 
on a named-patient basis only. The choice of treatment, including prescribing unlicensed 
heat-treated Factor VIII, remained a matter for the judgment of the clinician responsible 
and the cost would be borne by the health authorities. The same suggestion regarding 
commercial heat-treated products was made in a letter of 29 November 1984 from 
Dr RD Mann of the DHSS to Professor Bloom.176 

8.116  On 10 December 1984, the UK Haemophilia Reference Centre Directors met.177 
The chairman, Professor Bloom, explained that the publicity surrounding events in 
Newcastle and Australia,178 and the continuing work on HTLV-III had precipitated the 
meeting. At this time, some 800 haemophiliac patients had now been tested for the 
antibody: the prevalence in haemophiliac patients overall was about 35%, but 75% in 

170 Apparent from [SGH.003.7994]
171 See SHHD minute of 12 December, [SGH.002.6503] and Yorkshire Post article of 20 December 1984, [SGH.002.6491] and 

[SGH.002.6492]
172 Such a UK wide group had been suggested by Dr Cash in his letter of 15.2.84 to Dr Bell [SNF.004.8639]
173 Minutes are [SGF.001.0137]
174 [DHF.001.6042].  Other copies of this document disclose that it was sent to Lord Glenarthur and  that the Reverend A.J. Tanner 

had dictated the letter.
175 [DHF.003.0895]
176 [DHF.002.8874] DoH, self-sufficiency [DHF.003.0931] page 22 tells us the identities of sender and recipient.
177 The Inquiry team understands that they were the committee of UKHCDO.  Records of meeting in [DHF.003.0898]; 

[SNF.001.3850].  Drs.  Ludlam, Cash and Forbes were all there.
178 In Australia, 3 babies had died.  Times, 19 November 1984, [DHF.001.5973].  In Newcastle, a transfusion recipient had died:  

Guardian, 19 November, [DHF.001.5990].  See also [DHF.001.5978] re World this Weekend programme.
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patients with severe haemophilia.179 There was a wide-ranging discussion on a number 
of important issues. As regards HTLV-III antibody screening, Dr Tedder advised that the 
Gallo cell line was available for investigation although the USA had made the isolates 
difficult to obtain. There were problems in obtaining the antigen. The testing of donors 
for HTLV-III antibody required either mass commercialisation of a British test or application 
of a current commercial test. It was thought that testing would be introduced at two 
centres in 1985 prior to widening availability to the rest of the NBTS. Dr Cash expressed 
concern that no central organising body was being contemplated for the test programme. 
Considerable concern was expressed over the lack of financial support from the DHSS. 
Dr Ludlam confirmed that in Scotland some patients who were previously antibody 
positive were now negative. There was a long discussion on whether persons found to 
be positive should be informed. Several differing views were expressed. It was agreed 
that each clinician would decide for each case depending on the facts of the case but, in 
general, information would be provided if asked for. It was agreed that heat-treated Factor 
VIII products, if freely available, should be given to all patients, to include those found to 
be antibody positive. In the case of antibody negative patients, it was agreed that from 
now on, treatment must be with heat-treated material. Guidelines on treatment would 
be issued after the meeting by Professor Bloom. In a discussion on the availability and 
use of heat-treated Factor VIII, Dr Cash urged that the financial consideration be looked 
at seriously. The implications for the cost of treatment of haemophilia were enormous 
for the small number of patients involved. BPL’s current product had been dry-heated at 
60ºC. This material had been available since March 1984 on a limited basis in solution. 
Current work was directed to making available limited supplies of a heat-treated product 
to April 1985, when it was expected that all batches would be heat-treated. Three ovens 
were required. One was already in use, and two were expected in March. A new product 
of higher specific activity was already being prepared which would withstand more severe 
heat treatments and other treatments designed to inactivate hepatitis viruses as well as 
HTLV-III. There was a discussion of the need to control the arrangements for the use 
of unlicensed product. Current rules allowed companies to exploit the named patient 
system. The regulatory bodies would also need to consider applications for variation orders 
and to determine whether the products were new formulations requiring new licence 
applications. Commercial companies were being asked to reapply for licences for heat-
treated products. The meeting was concerned about the social attitudes being adopted 
towards AIDS patients and haemophiliacs. The situation was becoming very emotive, and 
common sense was giving way to panic amongst donors, patients and contact groups.     

8.117  On 14 December 1984, the UKHCDO produced an ‘AIDS advisory document’, in 
consultation with Drs Lane, Cash, Gunson, Mortimer, Tedder, Craske and others.180 It was 
said that in the UK there had been 102 cases of AIDS with three reported haemophiliac 
cases, and doubtless other cases developing. HTLV-III positivity probably correlated with 
exposure to imported concentrates but there had been infection of at least one BPL 
and one Scottish batch of Factor VIII. From now on all Scottish Factor VIII would be dry 
heated to supply Scotland and Northern Ireland. The recommended options, in probable 
decreasing order of safety from AIDS, for Haemophilia A were:

179 See [DHF.003.0898]
180 [SGF.001.2388]
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 (1) heated UK concentrate (which still carried a risk of NANB Hepatitis);

 (2) single donor Cryoprecipitate or fresh frozen plasma; 

 (3) heated imported concentrate (which still carried a risk of NANB Hepatitis);

 (4) unheated UK concentrate;

 (5) unheated imported concentrate (almost certain to be contaminated). 

8.118  Recommendations for each category of patient were set out. It was recommended 
that patients be HTLV-III antibody tested and patients informed, reassured and counselled 
regarding transmission to spouses etc if the tests were positive.

8.119  The Lancet of 22 December 1984 contained an editorial on ‘Blood transfusion, 
haemophilia and AIDS’.181 The main immediate spin-off from the virological advances 
reported in 1984 was that there would be large scale development of antibody tests 
to exclude donors who were HTLV-III antibody positive. Five American commercial firms 
were competing to provide test kits. There were confident predictions of success despite 
a high rate of false positives at present. Tests for viral antigens would also be needed, 
because donors were presumably infective before seroconversion occurred. The overall 
prevalence of AIDS in treated American haemophiliacs was about twice that in Europe, 
but in countries that used Factor VIII concentrate from the USA the number was likely to 
increase. The prevalence of HTLV-III infection in homosexuals and others seemed to be 
increasing rapidly in countries outside the USA; contamination of local blood products 
must only be a matter of time. The previous findings from Glasgow, that the Scottish 
haemophilia population still exhibited the abnormal lymphocyte subsets seen in other 
populations at risk, had to be reconciled with the current finding that no patients treated 
only with domestic product were antibody positive.182 Since HTLV-III was relatively heat 
labile, heat treatment of concentrates (as developed for serum hepatitis) was a step that 
could rapidly be introduced. Dry heat had been used for the first generation of heat-
treated concentrates. While a first generation dry-heated concentrate had transmitted 
NANB Hepatitis (Mannucci, unpublished), the serious nature of AIDS justified a pragmatic 
approach and it was reasonable to switch to heat-treated Factor VIII concentrate for 
Haemophilia A. The position regarding heat treatment of Factor IX concentrate was 
less clear. Various recommendations for treatment were set out. The editorial ended by 
reminding readers that by far the commonest cause of deaths in haemophiliacs remained 
bleeding. These views were reiterated in a booklet AIDS and the Blood - a practical guide,183 
written by Dr Jones and published and distributed by the Haemophilia Society in February 
1985. Only a minority of patients who were challenged by the AIDS virus developed AIDS. 
The present evidence was that the great majority of people exposed to the HTLV virus 
were not harmed by it. Patients should not stop their haemophilia treatment as bleeding 
caused more crippling and premature death in haemophilia than AIDS had or was ever 
likely to do.    

181 The Lancet, 1984;1433-35. [LIT.001.0446]
182 In fact, the research appears to indicate that a few patients treated only with local product were infected: The Lancet, 1984; 

1444-46
183 [SNB.004.6186]
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8.120  Around the turn of the year, steps were taken by the government to establish 
a new working group: the Expert Advisory Group on AIDS (EAGA).184 The group was 
established with the purpose of providing ‘advice on such matters relating to HIV/AIDS 
as may be referred to it by the Chief Medical Officers of the Health Departments of the 
United Kingdom’. It first met on 29 January 1985, with its existence and membership being 
announced in the House of Commons on 20 February 1985.185 Drs Cash and McClelland 
were members.

8.121  Thus, towards the end of 1984:

• Testing of patients for HTLV-III had begun for audit and research, and it had 
been discovered that at least 33 Scottish haemophilia patients were positive 
for the AIDS virus;186 

• Both NHS product and commercial products were implicated in this infection;

• All Factor VIII produced by the NHS in Scotland was now heat-treated before 
issue;

• Most medical experts considered that the HTLV-III virus could be transmitted 
by Factor VIII concentrate;

• There was still dissatisfaction at a perceived lack of coordination in the 
responses to the problem of AIDS in the context of blood transfusion;

• The prognosis for patients infected with HTLV-III was uncertain – a number 
of experts considered that such patients would not necessarily develop 
AIDS;

• Some haemophilia clinicians believed that only a minority of those with the 
virus would develop AIDS;

• The Haemophilia Society continued to press for the supply of imported 
heat-treated products.

Screening of blood donations

8.122  By the end of 1984, it was known that five American commercial firms were 
competing to develop kits for testing individual donations.187 On 11 January 1985, 
the MMWR in the USA published provisional public health service inter-agency 
recommendations for screening donated blood and plasma for antibody to the virus 
causing AIDS.188 All donors should be told that their blood would be tested for the virus 
and that they would be notified if the test was positive.

184 A group which continues to exist at the time of writing this report: http://www.dh.gov.uk/ab/EAGA/index.htm.
185 Hansard,  [SNF.001.3323]
186 The number of seroconversions in Edinburgh among recipients of the implicated batch was 18, as explained in note 353.
187 See above, paragraph 8.119.   The Lancet editorial of 22/29.12.84 [LIT.001.0446]
188 MMWR, 1985;34(1):1-5 – [SNB.004.9195]
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8.123  Scientists in the UK were also trying to develop tests. In order to do so, they needed 
an isolate of the virus. Dr Gallo had provided an isolate of HTLV-III for research purposes,189 
but when the DHSS asked if the isolate could be used to assist in developing a test for the 
UK market, permission was refused.190 The Pasteur Institute in France were also known to 
be developing an antibody test based on the LAV isolated by Dr Montagnier.

8.124  By 3 December 1984, Dr Richard Tedder of the Middlesex Hospital and Professor 
Robin Weiss of the Chester Beatty Institute had prepared a local, independent isolate.191 
A radioimmunoassay (RIA) from this isolate was also developed at the Middlesex.192 In 
order to develop a test kit for use by the blood transfusion services, the RIA required to 
be scaled up and then further work carried out to develop the actual test. The Centre for 
Applied Microbiology and Research at Porton Down (CAMR) was enlisted to help with 
the scaling up and Wellcome Diagnostics (Wellcome) were to carry out the research and 
development necessary to achieve the test kit.193 The involvement of Wellcome was said 
to have arisen at the instigation of Professor Weiss and Dr Tedder, who had patented the 
British isolate and certain aspects of their test method. They had asked all likely UK firms 
in this field if they were interested in becoming involved and Wellcome were ‘the most 
enthusiastic and quickest off the mark’.194 There was clear support for the principle of a 
UK test: for example at the 16th meeting of the Central Blood Authority on 1 February 
1985, the subject was discussed.195 The minutes record:

The Chairman stressed that revenue sparing was as important as saving. X 
emphasised that the enzyme assay was a United States test and if the United 
Kingdom needed to be converted for enzyme testing it would pose a serious 
problem for the continuance of RIA testing. It was therefore considered vital 
that a British test be developed.196 

8.125  Meanwhile, the DHSS had decided that an evaluation of all the competing kits 
(including any developed in the UK) was necessary, so that the blood transfusion services 
could be advised as to which test was most suitable for them.197 It was seen as important 
that the most suitable test was chosen for NHS use, and that it was introduced uniformly 
throughout the NBTS.198 The intention behind the assessment was described as being 
to ‘inform the NHS through suitable media of those products which were worthy of 
consideration. Thereafter the would-be purchasers could make a decision based on price 
and the results of appraisal with local circumstances in mind’.199 The kits would not need a 
licence under the Medicines Act 1968,200 but such an evaluation was envisaged as helpful 
 

189 See The Lancet p 478 of 1984 (note 141 above), regarding ascertainment of prevalence of the virus in patients with 
haemophilia.  Montagnier and others had provided LAV for the research.

190 See position paper ‘Aids and its prevention in the United Kingdom’ (undated and without appendices) [DHF.002.0431], para 4.  
Date is probably 31.12.84 – see [DHF.002.0430].  See also letter from Department of Health and Human Services (‘DHHS’) to 
Chester Beatty Institute 19.12.84 [DHF.001.8858]

191 See letter of X to DHSS dated 3.12.84 [DHF.001.8805]
192 Letter of 18.12.84 from Dr Tedder (identity confirmed by DoH in 2010) to DHSS [DHF.001.8856].    
193 See position paper ‘Aids and its prevention in the United Kingdom’ [DHF.002.0431]
194 See paper of 28.1.84, almost certainly 1985 – [DHF.002.2267]
195 Minutes, [DHF.003.0219]
196 In fact, the three tests attracting the most favourable evaluation reports in July 1985 were all enzyme tests, including that of 

Wellcome.  The Inquiry is not aware of the reasons for the switch by Wellcome from an RIA test, nor at what point it occurred.
197 See letter to all kit manufacturers dated 21.1.85 – example is [DHF.001.9140]; also briefing note for Chairman of EAGA same 

date: [SNB.001.0162]
198 [DHF.002.2250]
199 [DHF.002.8776] refers to an expectation of clearance to introduce testing shortly.  The Inquiry has not yet traced all the steps in 

the process leading to the decision to evaluate rival kits. 
200 See certificate undated [DHF.001.8859] and [DHF.001.8860]
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in the making of choices as to which kit to purchase, although it was recognised that the 
DHSS had no statutory authority to force manufacturers to have their products evaluated 
before sale to the NHS was permitted.201 There was some consideration of introducing a 
requirement that tests have the approval of the US FDA before they were introduced in 
the UK, but this proposal was rejected, one of the reasons being that it ‘might not act in 
Wellcome’s best interests in the short term’.202

8.126  The perceived need for assessment of the kits coincided with concerns expressed 
about the high rate of false positives from some of the kits. On 21 February 1985, Dr Cash 
and others from the SNBTS and NBTS sent a letter to The Lancet.203 There was concern 
that the current commercial kits for HTLV-III antibody tests were likely to give a high rate 
of false positive results. The effect on donors could lead to a sizeable drop in the supply 
of blood and blood products. While the authors strongly supported the screening of all 
blood donors for HTLV-III antibody, that should be delayed until test systems had been 
appropriately evaluated and efforts made to give the public access to HTLV-III antibody 
testing.204  The EAGA also endorsed the principle of introducing screening tests for
blood donors as soon as possible.205 At a meeting of regional transfusion directors on 
17 April 1985, it was stressed that uniformity of action was essential among Regional 
Transfusion Centres.206 

8.127  There was recognition that the commercialisation of what was described as the 
BTS test (presumably the Wellcome test) and the evaluation programme for all the tests 
should be regarded as separate.207 Initially, Dr Tedder and Professor Weiss had applied 
for funding both to develop their own test and to assess the commercial kits,208 but this 
part of the proposal was dropped since it would ‘not be proper’.209 The assessments were 
to be coordinated by Dr Philip Mortimer of the Public Health Reference Laboratory.210 
EAGA had a sub group considering various aspects of screening tests for AIDS.211 Later, 
an ad hoc working group to monitor progress with the assessment process was also 
established.212 The first meeting of the former group was on 15 February 1985.213

Dr Tedder was a member of the former group. The proposed membership of the latter 
group raised concern about conflict of interest; due to redaction it is not possible for the 
Inquiry team to identify to whom the concern related.214

201 Minute of 30.1.85 – [DHF.002.7016]
202 [DHF.002.7101]
203 Published on 2 March 1985, The Lancet, page 524 – [SNF.001.3355]
204 A different point of view was expressed in the same edition by Carlson and others of California who advocated using a test with 

high sensitivity, followed by confirmatory testing to minimise disruption in the supply of blood and the loss of future donors – 
[SNF.001.3355].

205 See minutes of first meeting of EAGA, 29.1.85 – [SNB.001.0002].
206 Minutes of meeting – [SNB.001.3172].
207 Letter of 11.2.85 to Wellcome – [DHF.001.9175].
208 See application [DHF.001.8856] and response [DHF.001.9036]
209 Memo of 13.2.85 – [DHF.001.9212]
210 [DHF.001.9250]
211 See minutes of first meeting of EAGA, 29.1.85 – [SNB.001.0002].
212 The members are listed in [SNB.001.0264]
213 Minutes – [SNB.001.0170]
214 See memo of 23.2.85 [DHF.001.9383].
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8.128  The expectation appears to have been that this joint venture between academic 
researchers and a drug company215 would lead to a test developed in the UK about the 
same time as the American tests would become available.216 In fact, however, the first 
American test, that of Abbott Laboratories Limited (Abbott), was licensed by the United 
States’ FDA on 2 March 1985.217 A second American test, the Virgo test, manufactured by 
Electro Nucleonics Inc (ENI), was licensed on 7 March.218 Testing of blood donations was 
then introduced in the USA in April 1985. The DHSS was anxious that all blood transfusion 
authorities should wait until the results of the evaluation process were available,219 although 
the Chief Medical Officer (CMO) was concerned to monitor what was happening in other 
countries.220 Not only was there monitoring of developments elsewhere, there was also 
pressure being brought to bear concerning the completion of the evaluation exercise.221 It 
is also apparent that, during the process, two of the companies whose kits were involved 
in the evaluation withdrew material in order to replace one or other of the agents originally 
supplied.222 The preference for having a British test evaluated as a possible candidate was 
referred to in a briefing note for the private office of the minister of state on 30 May.223

8.129  Professor Bloom was anxious that one of the FDA-licensed kits should be introduced 
immediately and wrote to the DHSS to convey that view.224 With others, he also wrote to 
the BMJ to similar effect, his letter being published on 22 June 1985.225 Three commercial 
HTLV-III screening kits had been approved by the US FDA. Although there might be a small 
number of false positives, Professor Bloom said that it was unreasonable to delay testing 
until that possibility was eliminated. In light of his position, the option of immediate 
introduction of kits from the USA appears to have been considered within the DHSS, but 
not followed.226 At the meeting of the screening test sub-group of EAGA on 10 June, there 
was a proposal to allow the three commercial kits due to have been evaluated by the end 
of June to proceed to the field test stage. However, the counter view - that it was better 
to wait until the PHLS had evaluated more tests, including that of Wellcome - appears to 
have prevailed.227 The paper from PHLS Colindale of June 1985 presents a slightly different 
picture of how far the assessment process had progressed: the first stage evaluation had 
begun and three companies, Abbott, ENI and Wellcome had demonstrated their assays.228 
The summary of the paper refers to the ideal position of having one UK kit (Wellcome) 
and one US one.229 

215 There was pride in this cooperation between British Science and British Industry – see paper of 4.1.85 [DHF.001.9036]
216 See position paper ‘Aids and its prevention in the United Kingdom’ (undated) [DHF.002.0431].
217 Letter of congratulation to Abbott from DHSS dated 5.3.85 – [DHF.002.6938]
218 See product material, from Electro Nucleonics Inc – [DHF.001.9700]
219 See letter to chairmen of RTDs, 15.3.85 – DoH copy is to Bristol [DHF.001.9430]
220 Memo, 20.5.1985 [DHF.001.7323] – Screening already introduced in Australia and USA.  Compare the earlier (fuller) version at 

[DHF.001.7239]
221 Memo, [DHF.002.0119], confirmed by letter same day [DHF.002.7010].
222 Memo, [DHF.002.6784]
223 [DHF.002.2283]
224 Letter of 31 May [DHF.002.5510]
225 Bloom, Forbes and Rizza BMJ, 1985;290:1901 [LIT.001.0333]
226 Memo to Minister, 10 June 1985:  [DHF.002.0455].  The decision taken was communicated to Professor Bloom by letter of 8 July 

1985 – [DHF.002.3864].
227 See note of meeting of 10 June [DHF.002.7538]
228 [DHF.002.6785]
229 ibid
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8.130  The need to introduce testing was also raised in the House of Commons: on 
27 June 1985 Kenneth Clarke, Secretary of State for Health, gave a written reply to a 
parliamentary question. He said that it was important that tests were accurate and could 
be trusted. A number of test kits were available and in use abroad but reports from 
those countries suggested that the tests were not entirely reliable. No test should be 
introduced in the UK until its reliability had been established. An evaluation programme 
was being undertaken by the PHLS and NBTS experts as a matter of urgency. It was hoped 
to introduce a test within four to five months.230 There was also a background note by the 
Chief Medical Officer on ‘Screening blood donations for HTLV-III antibody’ explaining the 
need to evaluate the screening tests.231

8.131  At a meeting of the central committee for research and development in blood 
transfusion on 9 July 1985,232 the then chairman of Haemophilia Centre Directors233 said 
that, whilst he appreciated the need for a proper evaluation of the tests, his immediate 
priority, as a representative of ‘users’, was the protection of recipients of Factor VIII. 
He therefore considered that any undue delay in introduction of the tests would be 
unreasonable.

8.132  On 11 July 1985, the working party of the Regional Transfusion Directors’ 
Committee produced a report, ‘Screening of blood donations for anti-HTLV-III in regional 
blood transfusion centres’. The content of the report had been agreed with the SNBTS. 
The first version of the report stated that routine screening tests for HTLV-III should not 
be introduced until the proposed evaluation in the NBTS of different tests had enabled 
satisfactory system(s) to be selected.234 A revised version altered this: the evaluation 
should take place but urgency precluded the completion of the evaluation of kits prior to 
arrangements being undertaken for the introduction of routine screening.235 

8.133  Both versions stated that the other steps necessary before the commencement of 
screening were: that reference centres had been established to carry out confirmatory 
tests on sera giving positive results, and that alternative venues for non blood donors 
to obtain testing had been established. The last point reflected a widely shared concern 
that the introduction of testing would lead to those who suspected that they might have 
the virus trying to donate blood simply in order to be tested. In communications about 
the introduction of testing, health authorities were therefore asked to make provision for 
testing outwith blood transfusion centres. 

8.134  On 30 July 1985, it was announced that the first round of the evaluation was 
complete, with the tests made by Wellcome and by Organon deemed most suitable for 
use in a blood transfusion context and, therefore, the tests which should pass on for 
second stage evaluation.236 The fifth meeting of EAGA was held that day; they considered 
a paper, EAGA(5)11, which would be issued to health authorities as a report on the 
evaluation of the kits.237 The kits had been tested against a panel of sera from unselected 
blood donors, from groups of patients with AIDS or AIDS-related diseases, and from  
 

230 [SGH.002.6798]
231 [DHF.001.7376]
232 [DHF.001.7386]
233 Professor Bloom; confirmed by DoH June 2010.  
234 [SNB.004.9046]
235 Corrigendum, [DHF.001.7532]
236 [SGH.002.6953]
237 Minutes, [SNB.001.0432]
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groups of patients in whom false positive results were a possibility. The kits recommended 
as most suitable for use in diagnostic laboratories were Vironostika anti-HTLVIII (Organon 
Teknika Ltd), Wellcozyme anti-HTLVIII (Wellcome Diagnostics) and BTL.VIII BioEnza Bead 
(Ortho Diagnostic Systems Ltd). These kits provided a clear distinction between positive 
and negative results, had a low rate of false positives, and gave reliable results with heat-
treated sera. Wellcozyme anti-HTLVIII and Vironostika anti-HTLVIII were considered to 
be particularly suitable for use in blood transfusion centres and were easy to use. Both 
these kits would be the first to be investigated in the second stage of the evaluation 
which was designed to investigate performance in large-scale screening of blood donors. 
The chairman congratulated all those concerned with the development of this work, 
particularly for the speed with which it had been achieved.

8.135  There was some controversy in the media at that time as to whether the process 
had been delayed deliberately in order to allow Wellcome to catch up with the US 
companies. On 8 August 1985 the New Scientist reported that the UK government had 
recently approved three AIDS virus test kits for use in diagnostic laboratories and two, 
made by Organon and Wellcome Diagnostics, had been chosen to enter the second phase 
of assessment for daily use at blood transfusion centres in Edgware and Manchester.238 
According to the New Scientist, Abbott Laboratories accused the government of delaying 
approval until a British test was available. Abbott later wrote to the editor to deny that 
they had made any such accusation.239 The internal response of the DHSS, rebutting 
most of the points in the original article, is evident from a memo of 16 August.240 On
22 August 1985 the New Scientist published a letter by JAF Napier, medical director, NBTS, 
Cardiff, defending the policy in respect of the introduction of testing.241 Dr Barbara and 
Dr Hewitt of the blood transfusion service in Edgware also wrote to the New Scientist on
29 August, to similar effect.242 A press release of 23 August 1985 intimated the introduction 
of testing by mid-October and the availability of new facilities for testing elsewhere.243

8.136  The third meeting of the ad hoc working group on evaluation was on 25 September; 
the conclusion then, after the further evaluation at Manchester and Edgware, was that both 
kits were suitable for the routine screening of blood donations. Some reservations were 
expressed about the operation of each.244 A minute of 29 September records a meeting 
between Organon, Wellcome and certain individuals in the DHSS on 27 September to 
discuss preparedness to meet demand for their products. Organon thought that Scotland 
would ‘probably go with Wellcome’, although they might secure Aberdeen.245 A further 
press release on 1 October announced the screening of all blood donations from mid-
October and emphasised how important it was that those who believed themselves at risk 
refrain from donating blood in order to be tested.246

238 [DHF.001.7660]. At the Conference on AIDS in Newcastle in February 1986, it was stated that the evaluation at Edgware and 
Manchester had revealed several interesting findings but was still to be finalised.  [DHF.002.0816]

239 [DHF.001.7659]
240 [DHF.002.0479]
241 ‘Delayed AIDS testing’, New Scientist, 1985, 55 [DHF.001.7781]
242 [DHF.001.7755]
243 [DHF.001.7729]  
244 [DHF.002.3976]  
245 [DHF.002.5547]
246 [SGH.002.7099]
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8.137  In Scotland, although Dr Cash appeared to favour an integrated UK approach, he 
also had a number of reservations about the manner in which certain aspects of the AIDS 
problem were being handled, including the move to testing of blood donations.247 The 
Scottish Office appears to have been kept informed of the DHSS position on screening in 
1985. On 21 January, Dr Bell of SHHD gave his response to a DHSS submission regarding 
the introduction of screening. Although the matter was for the SNBTS, Dr Bell apparently 
envisaged that Scotland would follow the same approach as the rest of the UK.248 Others 
in SHHD had reservations as to the necessity for screening: a draft minute of 21 February249 
suggesting that policy in Scotland should avoid the early introduction of testing became 
a final recommendation to that effect of 21 March 1985.250 Within SNBTS, it was agreed 
at a meeting of the coordinating group on 19 February that no transfusion centre in 
Scotland would unilaterally commence routine testing of donations for HTLV-III antibody 
under any circumstances and whatever pressures might be applied. It was hoped there 
would be a ministerial statement to the effect that testing of blood donations would 
not be introduced until the tests were likely to yield more accurate results.251 At the 
meeting of SNBTS Directors on 27 February, it was agreed that no testing centre would 
commence testing unilaterally.252 On 6 March, Dr Bell thanked Dr Cash for confirming that 
the SNBTS would hold off validation of kits until protocols had been agreed through the 
expert working group.253 At the directors’ meeting on 20 June, it was minuted that the 
SNBTS were awaiting the evaluation of tests arranged by the expert working group.254 
On 20 September 1985 SM Liddle, St Andrew’s House, distributed a minute on AIDS. 
The availability of HTLV-III antibody tests for NHS patients and the screening of blood 
donations were due to commence in mid-October. The commercially available test kits 
had been evaluated by a panel of experts from the PHLS and a summary of the results 
had been made available to health boards. Confirmatory testing of positive donations 
would be carried out at Ruchill Hospital, Glasgow and the Clinical Virology Laboratory, 
Edinburgh.255  On 2 October 1985, the SNBTS Directors met. All four regions represented 
had chosen the Wellcome test; the minutes do not record which test had been chosen in 
the West area. At PFC, all finished product and plasma was being screened.256 

8.138  The Inquiry team is not aware of any person in Scotland acquiring the virus from 
a blood transfusion between the date when testing was introduced in the USA and 
14 October 1985, when it was introduced in the UK.  

247 Letter of 24 January 1985 to Dr Bell of SHHD – [SNB.005.7304].
248 [SGH.002.7301]
249 [SGH.002.7282]
250 [SGH.002.7226]
251 Minutes, [SNB.003.9171]
252 Minutes, [SNB.002.3507]
253 Letter, [SGH.002.7260]
254 Minutes, [SGF.001.0203]
255 Minute, [SGF.001.0831]
256 Minutes, [SGH.001.6412]
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8.139  The points which emerge from this survey of the process  leading to the 
introduction of testing of donated blood are:

• the process of developing a test in the UK necessitated isolation in the UK of 
the virus, as it was not permissible to utilise for production purposes isolates 
which had been provided from the USA for research purposes;257 

• a decision was taken around the end of 1984 or beginning of 1985 that it 
was necessary to evaluate all available test kits in the UK to ascertain which 
were the most suitable for use in testing blood donations;

• the prospect of a test being developed in the UK as a result of cooperation 
between UK science and UK industry was viewed favourably in the DHSS 
and also by at least some working in the field of blood transfusion;

• the first tests available for the testing of blood donations for the virus were 
manufactured by US companies and were available in March 1985;

• there was no legal impediment to sale of such testing kits in the UK;

• there was concern in the blood transfusion field in the UK about perceived 
high rates of false positives with some of the early kits;

• it was accepted in Scotland in 1985 that it was necessary to await evidence 
and advice from the Expert Working Group and to introduce testing at the 
same time as the rest of the UK;

• testing was introduced in the UK in October 1985.

AIDS, January to June 1985 – increasing knowledge 

8.140  In January 1985, ‘[AIDS] – an overview’ by Gracie and others was published in 
the Scottish Medical Journal.258 It was now clear that 80% of the earliest diagnosed 
patients with AIDS had died. There had been an exponential growth of the outbreak in all 
countries. The authors commented that in Scotland the AIDS virus did not seem to have 
affected the donor pool as yet,259 but a test for the HTLV-III antigen would be valuable in 
screening for virus contamination. The risk of a donor with a pre-clinical infection giving 
blood which was then processed into a pool of Factor VIII concentrate or blood products 
was recognised. 

8.141  On 31 January 1985, Dr Perry sent a memorandum to all staff at the PFC on the 
subject of AIDS.260 In accordance with the decision of the directors in December, all donors 
(4000 in total) who had contributed to the pool of Factor VIII that had been implicated 
in infection of the Edinburgh haemophiliacs had been identified, and plasma from those 
individuals who subsequently gave donations had been quarantined. The decision to 
quarantine this plasma had been taken to safeguard both product and staff safety in 
the belief that additional evidence and further investigation of repeat donations would 
identify the infective donation(s) and permit the remaining donations to be processed.  
 

257 The Inquiry does not know if any similar request for virus was made to France.
258 1985;30(1):1-7 [LIT.001.0829]
259 This must have been written by a contributor unaware of events in Edinburgh.
260 [SNF.001.3715]
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But a suitable test was not yet available for large scale application to individual donations, 
with the result that it was not possible at the present time or in the foreseeable future 
to establish the relative infectivity of plasma pools or product batches. On this basis, the 
quarantined plasma was released for process.

8.142  On 5 February 1985, John MacKay, Minister for Health and Social Security, Scottish 
Office, answered two parliamentary questions.261 The first answer advised that donors 
were required to sign a statement that they had read the revised leaflet for blood donors 
and that they were not in one of the risk groups. The second stated that there was 
evidence that a batch of Factor VIII produced in Scotland was made from a pool of plasma 
containing a contribution from an apparently healthy donor who must have been exposed 
to HTLV-III. This batch was used for the treatment of a number of haemophiliacs, some 
of whom had developed antibodies to HTLV-III. It did not follow that they either had or 
would go on to have AIDS. On 25 February 1985, Mr MacKay told Parliament that there 
had been four cases of AIDS reported in Scotland and that two of the patients had died.262

8.143  On 14 February 1985, a consultant virologist at the Public Health Laboratory at 
the Withington Hospital, Manchester, wrote to unidentified recipients regarding a recent 
finding that some patients with Haemophilia B were positive for HTLV-III antibody. There 
appeared to be no common batch of concentrate. Further testing was needed.263 

8.144  On 19 February 1985, there was a meeting of the AIDS group of Haemophilia 
Centre Directors.264 The meeting discussed testing, mainly in relation to the testing of 
haemophiliacs for the virus. Some of the concerns which had been articulated in the 
context of the introduction of donor screening were expressed, including that there were 
many false positives from use of the tests developed in the USA but that there were 
technical difficulties in developing a UK test. A view was expressed that centre directors 
should not rush into using unvalidated test systems. Another participant preferred an 
antigen test to an antibody test. There was also discussion of family studies, with Professor 
Bloom expressing the view ‘that quite a lot of families would like it’.   

8.145  On 20 February 1985, in a reply to a parliamentary question, Kenneth Clarke, 
Secretary of State for Health, detailed the current measures being taken to control the 
spread of AIDS.265  Among other steps, he advised that imported heat-treated Factor VIII 
was already available for prescription on a ‘named patient’ basis. A number of abridged 
applications for product licences were being considered urgently. It was hoped that by April 
all of the Factor VIII made by BPL would be heat-treated. On 12 March 1985, in answer to 
a further parliamentary question, Kenneth Clarke stated that all seven applications made 
since November 1984 for product licences for heat-treated Factor VIII had been granted 
earlier in the year. 266 

261 [SGF.001.0869]
262 [DHF.001.9389]
263 [DHF.001.9277]
264 Minutes, [DHF.001.9306]
265 [SNF.001.3323] 
266 [SGF.001.0854]
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8.146  The Lancet of 2 March 1985 contained a letter from Madhok and others.267 
The results of testing of stored sera in the 12 Glasgow haemophilia patients who were 
HTLV-III positive (referred to in the paper published in 1984)268 showed that the earliest 
seroconversion occurred in 1981. 

8.147  On 9 March 1985 The Lancet published a letter from Tucker and others reporting 
the case of a 14 year old boy who had developed antibodies to HTLV-III after being given 
PFC Factor VIII following a knee operation.269 The boy was said in the letter to be one of a 
group who had developed antibodies, which group was said to number 15. 

8.148  On 1 April 1985, the Chief Medical Officer for Scotland issued a circular letter to 
chief administrative medical officers and community medicine specialists, together with a 
leaflet ‘Some Facts about AIDS’ which was now available for distribution.270 

8.149  An international conference on AIDS, sponsored by the United States Department 
of Health and Human Services and the WHO, was held in Atlanta, Georgia, on 15 to 
17 April 1985. It was attended by over 2000 participants from 50 countries, and was 
followed on 18 to 19 April by a WHO consultation to review the information presented 
at the conference and to assess its international implications. The group of consultants 
concluded that the information available at that time was sufficient to permit health 
authorities to take action which might reduce the incidence of AIDS among certain risk 
groups.

8.150  The following were the main conclusions and recommendations of the 
consultation:271

For Member States: 

• The public should be informed that LAV/HTLV-III infection is acquired 
through heterosexual and homosexual intercourse; needle-sharing by 
intravenous drug users; transfusion of contaminated blood and blood 
products; transmission by infected mothers to their babies; and probably 
through repeated use of needles and other unsterile instruments used for 
skin piercing. Information should be provided about the risk of LAV/HTLV-
III infection and AIDS, especially to those persons, both men and women, 
who may be at increased risk because of multiple sexual partners. There is 
currently no evidence of the spread of LAV/HTLV-III by casual social contact, 
or within households. Countries which have yet to recognize AIDS should 
know that provision of timely and accurate information on this point is 
often necessary to allay inappropriate public concern.

• Countries should ensure that health care workers are informed about 
AIDS and LAV/HTLV-III infection, modes of transmission, clinical spectrum, 
available programme of management including psychosocial support, and 
methods for prevention and control.

267 ‘HTLV III antibody in sequential plasma samples from haemophiliacs 1974-1984’, The Lancet, 524 [LIT.001.1673]
268 See paragraph 8.105.
269 ‘HTLV III infection associated with glandular fever like illness in a haemophiliac’, The Lancet, 1985:585. [LIT.001.0894]   
270 [SNB.004.9328] is the letter
271 As set out in [DHF.001.7253]
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• Each country should assess the risk that AIDS poses to its population and 
establish methods of diagnosis through surveillance and laboratory testing, 
including specific tests for LAV/HTLV-III.

• Since LAV/HTLV-III infection precedes AIDS in an individual or a community, 
early recognition will require serological studies in groups with potential 
risk of infection. WHO should encourage and assist in periodic serological 
studies in countries where AIDS has yet to be recognized and should ensure 
the collection of comparable data and a representative selection of sera.

• Where feasible, potential donors of blood and plasma should be screened 
for antibody to LAV/HTLV-III, and positive units should not be used for either 
the transfusion or the manufacture of products where there is a risk of 
transmitting infectious agents. Potential donors should be informed about 
the testing in advance of the donation.

• Risks of transmission of LAV/HTLV-III by Factor VIII and IX concentrates 
can be reduced through treatment by heat or other proven methods of 
inactivation. The use of such products is recommended.

• Potential donors of organs, sperm, or other human material should be 
informed about AIDS and groups at increased risk of infection should exclude 
themselves from donating. Whenever possible serological testing should be 
performed before these materials are used. This is particularly important 
when donor material is collected from an unconscious or deceased patient 
on whom relevant information may be lacking.

• Individuals with positive tests for antibody to LAV/HTLV-III should be referred 
for medical evaluation and counselling. Such people should inform their 
health care attendants of their status.

• Health authorities should develop guidelines for the total care of patients 
and handling of their specimens in hospitals and other settings. These 
guidelines should be similar to those which have been effective for care of 
patients with Hepatitis B.

• Countries should be aware of the importance of confidentiality of information 
about the results of serological testing and the identity of AIDS patients. 
Serological testing should be undertaken with the informed consent of the 
subject.272

8.151  The Expert Advisory Group on AIDS met for the third time on 22 April 1985. 
Those members who had attended the conference in Atlanta each gave a report on those 
aspects pertaining to their spheres of interest. There was also discussion of the problem of 
irresponsible media reporting, and the need for public education.273 

272 [DHF.001.7253] – Extract from the WHO Weekly Epidemiological Record
273 Unredacted copy of Minutes at [SNB.001.0266]
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8.152  On 17 May 1985 a letter was sent by the Deputy Chief Medical Officer for 
Scotland to chief administrative medical officers and community medicine specialists.274 
He enclosed a letter for distribution to all doctors,275 with two papers to be enclosed with 
it. The first was a paper of May 1985, ‘AIDS-general information for doctors’, which had 
been prepared with the help of the expert advisory group and the second was a paper 
dated 22 February 1985 prepared by the CDSC in London giving a detailed account of 
the epidemiology of the condition.276 The first paper stated that estimates varied as to 
what percentage of infected individuals would ultimately develop AIDS, but it might be 
of the order of 10%. As at 28 February 1985 there were 62 haemophiliacs with AIDS in 
the US and three haemophiliacs with AIDS in the UK; in total, 132 cases of AIDS had been 
reported to the Communicable Disease Research Centre in the UK. The covering letter 
from the Deputy Chief Medical Officer (DCMO) gave more up to date statistics: there 
were four cases of AIDS registered ‘to date’ in Scotland and 159 cases in the UK. 

8.153  On 20 May 1985, a letter was sent round the MRC working party on AIDS by 
Julian Peto, CRC Professor of Epidemiology at the Institute of Cancer Research, regarding 
aspects of AIDS not adequately monitored in the UK.277 The letter stated that the situation 
(regarding AIDS) might already be catastrophic for haemophiliacs and for homosexual 
men in London, but advocated effective action to limit further spread.  In a paper which 
Professor Peto enclosed,278 he suggested that many and possibly the majority of seropositive 
individuals might eventually die of AIDS. A systematic international collation of these 
results should be organised to attempt to project the eventual prognosis by conventional 
actuarial analysis. The estimates as to the progression of the epidemic indicated the scale 
of the research effort required. Even the fact that AIDS was always, or almost always, fatal 
was still not universally appreciated, as only half the diagnosed cases had so far died. Only 
a minority, if any, of the general population might be capable of mounting an effective 
immune response to initial infection, and it seemed likely that the chronic infection that 
ensued constituted a permanent infective carrier state. Information regarding the spread 
of AIDS in the heterosexual community could be gained through the Haemophilia Society, 
with heterosexual contacts of unmarried haemophiliacs being even more informative. 
Every opportunity to study sexual and family contacts of seropositive heterosexual 
individuals should be exploited. These included haemophiliacs, heterosexual seropositive 
Sexually Transmitted Disease (STD) clinic patients, and of course all heterosexual AIDS 
patients. As far as the organisation of research was concerned, the present system, under 
which separate laboratories, clinics and haemophilia groups conducted limited studies 
with individual, uncoordinated and usually inadequate grants was not satisfactory.

8.154  On 23 May 1985, Dr Ludlam sent Dr Perry a copy of the final draft of the Edinburgh 
Royal Infirmary (ERI) study of Edinburgh haemophiliacs. The article was published in The 
Lancet on 3 August 1985.279 Fifteen haemophiliac patients had acquired HTLV-III, presumed 
to be from a batch of SNBTS Factor VIII concentrate administered between March and 
May 1984. One other patient became seropositive but had not received that batch. 

274 [SGH.004.6580]
275 The letter is  [SGH.004.6581]
276 [SGH.004.6582] and [SNB.004.9642]
277 [DHF.002.5498]
278 [DHF.002.5499]
279 ‘[HTLV III] infection in seronegative haemophiliacs after transfusion of factor VIII’, Ludlam and others, The Lancet, 1985, 233-236 
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8.155  On 31 May 1985, the AIDS information and advisory group at Glasgow Royal 
Infirmary met.280 A range of issues was covered. Of Glasgow haemophilia patients tested 
to date, those treated with commercial Factor VIII had the highest incidence of positive 
tests. All seroconverted between 1981 and 1983. Dr Lowe reported that 16% of West 
of Scotland haemophiliacs were HTLV-III antibody positive, the lowest incidence reported 
amongst haemophilia centres.281 Dr Crawford reported that the national HTLV-III test 
evaluation was progressing.

8.156  On 22 June, the BMJ published a letter from Professor Bloom, and Drs Forbes and 
Rizza.282 The authors no longer considered that the use of Cryoprecipitate or other non-
heat-treated concentrates was justified. Moreover, the risk from ordinary blood transfusion 
was increasing. The risk of HTLV-III infection in patients receiving whole blood or other 
products from 50 or more donors in a short space of time could be as high as one in 20 in 
certain areas of Britain. A response was published on 20 July 1985 by Mitchell and others, 
Leicester Royal Infirmary, in which the authors raised concern at the recommendations 
that Cryoprecipitate no longer be used and the implications for those with mild and 
moderate haemophilia for whom DDAVP was not appropriate.283 One implication of the 
earlier letter was that there would be use of large donor-pool Factor VIII concentrates, 
albeit heat-treated, but ‘recurrent treatment with blood products is hazardous’. The best 
approach was a treatment policy designed to reduce as much as possible all the risks 
associated with blood products, and tailored to the needs of each individual patient. 
Until screening of blood donations was adopted, one helpful step would be to prepare 
Cryoprecipitate from the plasma of female donors only.

8.157  In The Lancet of 22 June was a letter from Levy and others stating that heating 
lyophilised Factor VIII for 72 hours at 68°C or the liquid product for 10 hours at 60°C 
would eliminate infectious ARV (AIDS associated retrovirus) if it was not present in the 
plasma at more than 106 infectious particles per ml.284

8.158  On 28 June 1985, MMWR published a revision of the case definition of AIDS for 
national reporting, following resolutions agreed by the conference of state and territorial 
epidemiologists at the beginning of the month.285 

8.159  Thus, by the end of June 1985:

• There was a realisation that the mortality rate for AIDS was very high;

• There were still doctors who believed that only around 10% of infected 
individuals might develop AIDS;

• Others considered that it was possible that the majority of seropositive 
individuals might die;

• It had been ascertained that some patients with haemophilia had 
seroconverted much earlier than had been appreciated;

280 [SNB.004.9656]
281 As at 1991, the rate in treated haemophilia patients in Edinburgh was said to be 25%: Cuthbert, Ludlam and others, British 
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282 HTLV-III, haemophilia and blood transfusion, BMJ 290: 1901. [LIT.001.0333]
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• Kits for screening donated blood were being evaluated in the UK and had 
been licensed and introduced in the USA;286

• NHS producers in Scotland and England were routinely issuing heat-treated 
Factor VIII;

• Some commercially produced heat-treated products were being imported;

• There was a widespread desire for further research on AIDS, its transmission 
and prognosis.

1985 to 1986 - Consolidating Knowledge

8.160  In July 1985, a memo was sent within the DHSS commenting adversely on the 
fact that there was duplication of research and development in blood transfusion within 
the UK and the resultant waste of money and loss of central coordination to exploit 
any commercial opportunities. Greater coordination was required; within England, there 
should be a working group to examine the possibility of joining together to form one 
service.287 

8.161  On 4 July 1985, the Chief Medical Officer for England and Wales received a memo 
informing him that since 19 December 1984, all imported Factor VIII ‘cleared by NIBSC’ 
had been heat-treated, all Elstree material received since April had been heat-treated 
and all Scottish supplies had been heat-treated since 23 January 1985. The handwritten 
response of the CMO was that he wanted to give the secretary of state an assurance that 
no haemophiliacs would be infected from now on.288 

8.162  On 13 September 1985, the EU Committee of Ministers adopted a recommendation 
in relation to combating the threat of AIDS.289 

8.163  On 26 September 1985, a press release was issued by the DHSS290 and, in turn, a 
press release was drafted by SHHD.291 It was entitled ‘Countering the spread of AIDS in 
Scotland’. To date six people in Scotland had developed AIDS, of whom two had died. 
The UK total was 206 cases of AIDS, of whom 114 had died. From mid-October all blood 
donations would be screened by the regional transfusion centres for antibody to the AIDS 
virus.

8.164  On 27 September 1985, Drs Rizza and Spooner of the Oxford haemophilia centre 
circulated the results of a survey of patients with HTLV-III antibodies. Eighty one out of 
109 haemophilia centres in the UK responded to the survey. A total of 2570 patients were 
tested. Of Haemophilia A patients tested, 44% were found to have HTLV-III antibody (in 
severely affected patients, the proportion rose to 59%). The highest percentages according 
to age groups were in those aged 10-14 years and those aged 20-29. The prevalence 
of HTLV-III antibody in Haemophilia B patients tested was 6% and in Von Willebrand’s 
patients 5%.292  Tables dated 1 October 1985 by Dr Craske gave data on AIDS related 

286 See description of evaluation process at paras 8.122 to 8.138.
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cases reported to the Oxford haemophilia centre. A total of 67 cases in patients with 
Haemophilia A or Von Willebrands Disease had been reported, with three cases in patients 
with Haemophilia B.293

8.165  On 28 November 1985, a memorandum was sent to the Chief Medical Officer for 
England and Wales.294 There was ‘some hearsay evidence’ that haemophiliac patients were 
seroconverting to become anti-HTLV-III positive despite being given heat-treated Factor 
VIII. One explanation was that certain heat-treated products were not being subjected to 
sufficient heat treatment. PFC heated product from the period when it was treated with 
a very quick method might be among those implicated.295 BPL were rather late starters 
in heat treating their Factor VIII but were ‘probably now producing the safest product 
in the world’. The need for exactitude in stating only that heat-treated product ‘should’ 
inactivate HTLV-III was emphasised.296 

8.166  On 10 December 1985, the SNBTS Directors met.297 Dr Cash reported an expectation 
that a paper would be published by Montagnier expressing the opinion that dry heat at 
68ºC for 24 hours might not eliminate the HTLV-III virus in Factor VIII concentrates. PFC 
were preparing experiments to determine the facts. Their long-term aim was to heat 
blood products at 80ºC for 72 hours. PFC had a nine month supply of Factor VIII in stock. 
The first Factor VIII from plasma tested for HTLV-III antibody would be issued in February 
1986. A proposed study of confirmed seropositive donors and of recipients of blood 
subsequently shown to be antibody positive was also discussed. Dr Tedder had provided 
a protocol for this study, which the MRC were anxious to see proceed. After discussion 
of the considerable ethical problems which required to be addressed, it was agreed to 
support this proposal. 

8.167  SNBTS has stated that, following the introduction of HIV screening, archive samples 
of earlier donations of any donor found to be HIV positive were tested and the fate of 
their previous donations was then traced. The date at which this information became 
available depended on the dates on which these individuals returned to donate blood 
following the introduction of HIV screening, and ranged from 29 January 1986 to 
7 December 1988. Products found to have been prepared using an HIV positive donation 
were recalled immediately this information was available. No haemophilia patient who 
was treated with any of these batches was infected with HIV as a consequence (the 
‘infected’ batches were heat-treated between November 1984 and June 1985 and were 
issued for use between December 1984 and September 1985).298

8.168  On 7 February 1986, there was a meeting on the virological aspects of the safety 
of blood products at the National Institute of Biological Standards and Control (NIBSC).299 
There was a review of relevant virology, of viral inactivation generally and inactivation of 
the HTLV-III virus in particular. Dr Perry gave an overview of the Cohn fractionation process 
and the possible virus load in the various products. More data were needed on the effects 
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295 As far as the Inquiry can ascertain, the suspicion directed at the PFC product was unfounded. – see ‘Efficacy of heat treatment 

of Factor VIII concentrate’ Vox Sanguinis 54: 199 – 200:  [LIT.001.0664].  Unheated product was recalled in January 1985 – 
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of the individual stages of the process on virus inactivation. There was discussion of the 
safety of immunoglobulin products. A virus resembling HTLV-III had been isolated from 
two patients given commercial intravenous immunoglobulin. One of those had a definite 
AIDS syndrome, but he had had evidence of cellular immunodeficiency before treatment.  
 
There had been no other clinical reports of AIDS during the last two years in patients treated 
all over the world with intravenous immunoglobulin. Dr Forbes presented data on HTLV-III 
in patients with haemophilia.300 The meeting was interested in whether any patients had 
seroconverted after treatment with heated concentrates; three recent seroconversions 
were referred to but these could be the effect of a long incubation period. The various 
test kits available and their performance were also discussed, as was the experience of 
screening blood donations so far. Thirteen donations out of more than 600,000 tested 
had been confirmed to be positive, an incidence of one in 46,000 donations, which was 
very low in international terms.301 Possible reasons for this were examined. There was 
consensus on a number of points at the meeting, including that there should be closer 
scientific liaison among BPL, PFC and NIBSC. There was also a recommendation of the 
establishment of a working group from these bodies.

8.169  Between 11 and 13 February 1986 there was a conference in Newcastle on AIDS 
sponsored by the Haemophilia Society. Dr Foster attended and produced a report.302 The 
broad base of the conference attendees had lowered the usefulness for those already 
working at the forefront of their subject. Dr Tedder had expressed the opinion that the 
small number of seroconversions following the use of heat-treated Factor VIII were due to 
a long delay in the latent phase of infection and not to the Factor VIII. The incidence of 
HTLV-III positive tests in blood donors in the USA was almost twenty times greater than in 
the UK.  Dr Jones had spoken about the incidence in patients with haemophilia: of those 
who had tested positive for the virus, one per cent had been treated with Cryoprecipitate 
only, 10% had been treated with NHS concentrate only and 45% had been treated 
with commercial concentrate only.  A paper on the blood transfusion service was also 
presented;303 this generated correspondence between Dr Mitchell and Dr McClelland 
regarding the effectiveness of the Wellcome and Abbott kits in comparison with each 
other.304

8.170  On 5 March 1986, the SNBTS Directors, Haemophilia Directors and SHHD met.305 
Dr Cash advised that dry heating at 68ºC for 24 hours may not inactivate HTLV-III and 
NANB Hepatitis. Dr Perry advised that PFC had recalled all residual stock of material heated 
at 68ºC for two hours for testing. No seroconversions had resulted from its use. Current 
information indicated that the HTLV-III virus was inactivated when dry heated at 80ºC for 
72 hours; the current PFC goal was to introduce an intermediate purity product which had 
been treated in this manner. Details of seroconversions in patients with haemophilia and 
the average time to seroconversion were discussed.

300 These appear to be the data from the Rizza and Spooner report (note 292), with one or two discrepancies.
301 At least ten of those people were in recognised high risk groups – see page 10 of [DHF.002.0816].  By September 1986, the 
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8.171  On 13 March 1986, Dr Perry wrote to Dr Rotblat at the DHSS. Dr Perry had been 
told by Dr Cash that the DHSS had no details of Scottish seroconversions following the 
use of heat-treated Factor VIII, and he was therefore sending Dr Rotblat a copy of a letter 
from Dr Forbes on the subject.306 The cases were equivocal. Dr Forbes’s letter listed three 
patients, in each of whom HTLV-III seropositivity could have resulted from the use of SNBTS 
concentrates; that they had been heat-treated concentrates could not be ruled out.307 

8.172  On 15 March 1986, a letter by a group of physicians from North America to
The Lancet gave an account of probable HIV seroconversion following treatment with 
heat-treated Factor VIII concentrate.308 

8.173  On 25 March 1986 the SNBTS Directors met.309 The current status of antibody 
positive donations was reported as: Aberdeen nil; Belfast one; Dundee three; Edinburgh 
four; Glasgow two; Inverness one.310 The Blood Transfusion Service (BTS) were 
concentrating on following up patients who had received known contaminated (HTLV-
III) donations. There was an update on Dr Tedder’s research: the intention was to study 
the epidemiology of donors and all recipients of blood/blood products retrospectively for 
five years. The Directors met again on 25 June.311 The DHSS were seeking information 
on virus inactivation in the manufacture of immunoglobulin by 1 July. Dr Foster listed 
the PFC products in stock in SNBTS centres and informed the meeting whether they 
were manufactured from screened or unscreened plasma. He advised that the Factor VIII 
material currently issued was ‘derived from unscreened plasma but it was anticipated that 
the position would change fairly soon.’ Most of the Factor IX products were now derived 
from screened plasma. A follow up study of anti-D recipients to assess HIV status was 
‘not a practicable or justifiable proposition’. A table of purchases of commercial blood 
products by hospital pharmacies prepared by Dr Forrester of SHHD had been circulated.

8.174  On 5 April 1986, a letter was published in The Lancet from Van Den Berg and 
colleagues from the Netherlands giving an account of probable HIV seroconversion 
following treatment with heat-treated Factor VIII concentrate of American origin. 
According to the manufacturers, one of the donors whose plasma was included in one of 
the transfused batches had developed AIDS.312  

8.175  On 14 June 1986, in The Lancet, there was a letter from Ralph Rousell of Cutter 
Laboratories protesting at the failure to specify the heat treatment protocol followed 
in the March and April 1986 papers by White and Van Den Berg. An editorial note stated 
that the heat treatment, in both cases, was 60ºC for 30 hours in a lyophilised (freeze-
dried) state.313

306 [SNB.004.7776], enclosing (presumably) letter [SNB.004.7732]
307 It appears to the Inquiry that it may have been possible to rule this out in one of the cases.
308 White and others ‘HTLV-III Seroconversion Associated with Heat-treated Factor VIII concentrate’.  [SNB.004.7780]
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International conferences, 1986

8.176  Between 14 and 16 April 1986, the WHO held a meeting at the World Haemophilia 
AIDS Centre, Geneva on the safety of blood and blood products in relation to AIDS.314 
Prior to this meeting, WHO officials and plasma fractionators met to discuss current LAV/
HTLV-III inactivation methods. Thirty-three countries were represented at this meeting, 
principally by staff from blood banking or blood transfusion facilities, and a large staff 
of participants from the secretariat of WHO, under the direction of Dr Petricciani, Chief 
of Biologicals.

8.177  The subjects covered at the meeting included: infection with LAV/HTLV-III 
virus, the discovery of two new retroviruses LAV-II and HTLV-IV, the clinical safety of 
immunoglobulins, donor exclusion, notification of antibody status, inactivation methods 
and ELISA315 testing. New terminology was noted, principally the use of the term ‘HIV’ 
(human immunodeficiency virus). There was one presentation by Dr James Allen of the 
CDC on transmission of AIDS by blood and blood products and another by Dr Shelby L 
Dietrich on patients with coagulation disorders. World Haemophilia AIDS Cause (WHAC) 
survey data were presented which indicated the international scope of the problem. 
A review of plasma fractionation methods was followed by a summary of the discussions of 
the earlier meeting devoted to viral inactivation methods and testing. The salient features 
that emerged were that heat inactivation methods varied greatly from manufacturer 
to manufacturer and were sometimes confidential. Additionally, test methods used to 
measure viral inactivation differed and made it impossible to directly compare one method 
with another.

8.178  The writer of an apparently anonymous report of the conference316 commented 
that his or her overall impressions included the following:

  1. WHO has recognized LAV/HTLV-III infection as a major problem in blood 
transfusion medicine and is mobilizing (albeit slowly) to offer technical 
assistance and advice to those member countries interested in and capable 
of taking steps to prevent LAV virus transmission and to improve the safety 
of blood supplies.

  2. The special problems of patients with coagulation disorders were presented. 
The worldwide extent and number of AIDS cases in haemophiliacs seemed to 
be a surprise to many persons in attendance.

8.179  Between 11 and 16 May 1986, the 19th Congress of the International Society of 
Blood Transfusion took place in Sydney. Dr Foster produced a report in August 1986.317 The 
conference had reviewed the incidence of disease among persons with haemophilia and 
noted the high incidence in Newcastle.318 The rate for the UK as a whole was said to be 44%. 
The incidence of transfusion AIDS in Australia was ten times greater than in the UK. Cases of 
seroconversion in non-haemophiliac patients following treatment with blood products were 
also discussed. It was reported that the incidence of seropositivity in the USA was 74% in 
persons with Haemophilia A and 35% in persons with Haemophilia B. 13% of ‘haemophilia  
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wives’ in the USA were seropositive, with the seroconversion rate still increasing. As far as 
AIDS in general was concerned, retrospective screening in Kinshasa had shown a twelve-
fold increase in antibody positivity between 1970 and 1980. Extrapolation backwards in 
time suggested that the disease first appeared in Africa in 1940. As far as treatment was 
concerned, Professor Bloom proposed that ‘virgin haemophiliacs’ should be treated with 
‘second generation’ heated concentrates while severe haemophiliacs should continue to 
be treated with ‘first generation’ heated products.319 Professor Bloom also reported that 
timescales from exposure to seroconversion varied from six days to one year. The mean 
timescale for developing full blown AIDS was three years. The US National Haemophilia 
Foundation was not recommending recall of product lots containing positive donations. 
The sale of non heat-treated products was continuing in some parts of the world. From an 
Australian report, there had been no cases of seroconversion there since the introduction of 
heat-treated products. 

8.180  Between 28 and 31 May 1986, the Committee of Experts on Blood Transfusion and 
Immunohaematology met at Berne. Their report320 was submitted to the 19th meeting 
of the European Health Committee of the Council of Europe at Strasbourg on 24-26 
June 1986. The report tabulated data on: AIDS cases and deaths made up to various 
dates in 1985 and 1986; screening of blood donations; information to and counselling 
of donors and follow-up of patients receiving blood from antibody positive donors; cases 
of positive tests for the virus and of AIDS in patients with haemophilia; and treatment of 
haemophilia. The information on UK non-haemophiliacs at March 1986 was 342 cases of 
people infected with AIDS of whom 172 had died. Of 4918 people with Haemophilia A, 
896 (44% of those tested) were positive.321 Of 896 people with Haemophilia B, 20 (6% 
of those tested) were positive. Mandatory screening of blood donations for anti-HTLV-III/
LAV had commenced in all member countries except Spain. Only eight out of 25 countries 
surveyed were recorded as having introduced a comprehensive look-back programme.

8.181  In June 1986, the American Association of Blood Banks, the American Red Cross 
and the Council of Community Blood Centres issued a joint statement recommending that 
all blood banking establishments should trace recipients of blood components previously 
donated by persons now found to be positive for HIV, because some individuals who had 
a confirmed HIV antibody positive test in 1985 could have been infectious at the time of 
a previous untested donation. The American Association of Blood Banks issued guidelines 
for the notification of recipients of blood or blood components from donors who had a 
confirmed test for HIV.322

8.182  Between 8 and 13 June 1986 the 17th Congress of the World Federation of 
Haemophilia took place in Milan. There was discussion in the medical community about 
the possible association between an AIDS seroconversion and Armour dry-heated Factor 
VIII (protocol: heating at 60ºC for 30 hours in a lyophilised state).323 Armour were 
recommending that all their heat-treated Factor VIII manufactured from plasma collected 
prior to donor screening be returned.324

319 Inverted commas as in original.
320 Extract at [SNB.004.8127]
321 The highest recorded percentages for virus infection among patients with Haemophilia A were in Malta (95%) and the USA 

(90%)
322 Report of Lindsay tribunal pp 138 – 9.  
323  [SNB.007.5955] is report of conference by J.K. Smith.  
324 [DHF.002.1740].  It was thought that the problem might have been that stabilizers added to coagulation factor concentrates to 

preserve the clotting factor activity can also preserve viruses.
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8.183  Thus, by the middle of 1986:

• Screening of donated blood in the UK was revealing very low numbers of 
donations positive for antibodies to HTLV-III;

• Rates of infection with the virus among patients with haemophilia continued 
to be monitored:

• There was concern about possible seroconversions related to the use of 
heat-treated product;

• There were suggestions that the first generation heat-treated product 
manufactured by PFC might be responsible for seroconversions, but these 
do not appear to have been substantiated;

• Heat-treated Factor IX was being issued;

• It had been recognised that the timescale between exposure to the virus 
and seroconversion could be as long as a year.

June to December 1986 - information and advice

8.184  In June 1986, the Advisory Committee on Dangerous Pathogens issued revised 
guidelines on LAV/HTLV-III, the causative agent of AIDS and related conditions.325 The 
purpose of the guidelines was to 

[S]et out the measures to be taken to safeguard the health and safety of people 
who, because of their work, come into direct contact with AIDS or other LAV/
HTLV-III infected patients or specimens from them. 

But it was also recognised that the Guidelines contained a great deal of information of 
interest to a wider audience.  

8.185  The preface commented that the number of individuals infected with the virus 
who had progressed to AIDS during the study period (approximately a year and a half) 
were in a minority. In the introduction, a summary designed for the general reader,326 it 
was observed that the International Committee on the Taxonomy of Viruses had very 
recently proposed the term Human Immunodeficiency Virus, but that the proposal had yet 
to receive general acceptance. The following comment was also made:

The majority of those infected with LAV/HTLV-III have so far remained well 
but the proportion of LAV/HTLV-III infections which lead to clinical disease is 
still uncertain. In the UK it is currently estimated that one in three seropositive 
individuals may become ill and one in ten develop AIDS.

325 [DHF.002.1456] 
326 See page 6 of [DHF.002.1456]
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It was also observed that, prior to screening of donated blood, many haemophiliacs had 
become infected as had a few recipients of transfusions. These routes of infection 

had now been closed by a combination of measures – publicity to deter 
those in the risk groups from donating blood, heat-treating blood products 
to inactivate any virus they might contain and testing all blood donations for 
antibody discarding any that are found to be positive. 

Rates of infection in European countries supplying figures ranged from 1.0 per million of 
population (Greece) to 11.9 (Belgium).327 The figure for the UK was 4.0 per million.

8.186  The general hazard and risk statement in the guidelines contained the following 
observation:

The increasing range of clinical conditions resulting from infection with LAV/
HTLV-III…shows that there are very serious consequences for a proportion 
of those infected, although not all will necessarily develop AIDS, which to 
date has invariably been a fatal disease. For this reason the intrinsic hazard of 
infection should not be under-estimated. Estimates of the proportion of those 
infected who progress to AIDS over a maximum observation period of 5 years 
vary between 1% and 15% depending on the risk group examined. Amongst 
infected haemophiliacs, for example, the incidence of AIDS in a 3 year follow-
up study has been approximately 1% while the higher figure is associated with 
the homosexual group.

8.187  On 17 July 1986 the Guardian reported the withdrawal of certain batches of 
Armour Factor VIII (Factorate) which had been made from plasma not screened for the 
virus.328 David Watters, coordinator, Haemophilia Society, urged haemophiliacs to continue 
with treatment, on the basis that the chance of infection was now very small and the 
dangers of bleeding episodes outweighed any other risk. Dr Peter Jones commented that 
the Department of Health had been warned five months ago of the possible danger, and 
criticised the delay in response.  The relevant batches had been manufactured before 
January 1986.329 It appears to the Inquiry team to be likely that those infected by Armour 
product in Scotland include children with haemophilia who were treated at Yorkhill 
hospital in Glasgow.330

8.188  On 25 July 1986, the Secretary of State for Social Services, Mr Hayhoe, responded 
to a parliamentary question about the safety of blood products.331 Since January 1986, 
all Factor VIII commercially available in the UK had been produced from plasma obtained 
from donors who had been screened for antibodies to AIDS, Factorate had been 
manufactured from (plasma from) tested donors since the end of 1985, UK products had 
been heat-treated, and all manufactured batches commercially available in the UK were 
tested by the National Institute of Biological Standards before marketing.

327 See page 10 of [DHF.002.1456]
328 [SGH.002.7442]
329 [DHF.002.4621]; cf  [DHF.002.1692] stating that Armour had been testing donors since April 1985.
330 See letter and attached schedule, [SGH.002.9349]
331 [SGH.002.4874] 
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8.189  On 10 September 1986, Dr Craske issued an update on a retrospective study of 
HIV-related illness.332 The results related to eight batches of unheated Factor VIII and 
two of Factor IX used between 1981 and 1985. A very high percentage of these were 
associated with infection. Since HIV testing had been started in the autumn of 1984, this 
meant that the pre-exposure anti-HIV status of many patients was not known. The small 
proportion of Haemophilia B patients infected with HIV was due to a lower contamination 
rate with Factor IX concentrate. By 22 April the total number of patients reported to the 
Oxford Centre with HIV related illness was 109.333 Twenty-three cases of AIDS had been 
reported; 15 of those had died. The comparative number of patients with AIDS or AIDS-
related conditions in the August 1985 survey was 38. 

8.190  On 3 October 1986, Drs Rizza and Spooner (Oxford Haemophilia Centre) reported 
on the incidence of anti-HIV in the UK based on a 1986 survey. From returns made by 84 
out of a total of 109 haemophilia centres, 40.48% of Haemophilia A patients, 6.74% of 
Haemophilia B patients and 2.75% of von Willebrand’s patients were anti-HIV positive.334 

8.191  On 9 October 1986 the SNBTS Directors met again.335 Dr Perry summarised progress 
with model virus studies and differing heat treatment protocols. All the work was being 
incorporated in a report of the work to date, to be circulated to directors when available. 
The current status of HIV antibody positive donations was Inverness one; Aberdeen 0; 
Dundee three; Edinburgh eight; Glasgow two; Belfast two. The matter of autologous 
transfusion was still under review. A revised DHSS AIDS leaflet, containing donor self 
exclusion criteria, was circulated, but there was criticism of it. 

8.192  On 12 December 1986, Mr Newton answered a parliamentary question in which 
he explained that the safety of the blood supply in the UK was maintained by (i) those 
who may have been exposed to known particular risks of infection being asked not to 
donate blood, and (ii) testing of all donations. No cases of HIV transmission through blood 
transfusion had been reported since testing was introduced.336 

8.193  The next meeting of the SNBTS Directors was on 17 December.337 An interim report 
of the studies referred to by Dr Perry at the previous meeting was now available. The 
current status of HIV antibody positive donations was Inverness one; Aberdeen nil; Dundee 
three; Edinburgh nine; Glasgow six; Belfast two. It was agreed to withdraw AIDS leaflets 
with effect from 31 December 1986, except in the west where withdrawal by that date 
was not practicable. The SNBTS Directors expressed concern that Scotland and England 
had issued different self-exclusion criteria, and considered that this should be avoided in 
future, preferably by the formation of a joint group to advise the DHSS on messages to 
donors. It was agreed that it would be necessary to consider the implementation of some 
form of autologous transfusion programme in the UK.

332 [SNF.001.1114].
333 This appears to relate to Haemophilia A patients only: 896, the figure used in calculation, was the number of such patients who 

were antibody positive as at March 1986 (see paragraph 8.180).  
334 [SNB.001.7684]
335 Minutes, [SGF.001.0268]
336 [SGH.002.7370]
337 Minutes, [SGF.001.0189]
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Events in and beyond 1987 - the effects of infection

8.194  On 5 January 1987, Ms PA Cox, SHHD, prepared a ministerial briefing which was 
copied to a number of recipients in the Scottish Office and the DHSS.338 There had been 
media coverage of the case of a leukaemia patient who had acquired HIV following a 
blood transfusion in August 1986 - almost a year after screening had been introduced. The 
donation was tested and found to be seronegative in August; when the donor gave blood 
again in October 1986, however, he was found to be infected. Because of the ‘window’ 
period, when a donor could be infected but antibody negative, it was vital that those in 
risk groups refrain from donating blood. The donor in this case strongly denied being 
a member of a risk group for HIV infection. The other patient who had received blood 
from the donation concerned had also developed HIV infection, but had since died from 
pneumonia, thought to be unconnected. There were known to be six patients in Scotland 
who developed HIV infection from blood donations before screening was introduced. This 
was thought to be the first case in the UK since the introduction of screening.

8.195  On 1 April 1987 a new antiviral drug for the treatment of AIDS, Zidovudine, became 
available in Scotland.339 

8.196  On 22 June 1987, the Scottish Office issued a press release.340 The latest AIDS 
figures for Scotland up to the end of May 1987 were a total of 20 AIDS cases, with 
12 deaths; this included two haemophiliacs, who had both died. The figure also included 
one recipient of whole blood and one recipient of blood product,341 both of whom had 
died. (The figures for the UK were 791 AIDS cases, with 444 deaths; these included 
31 haemophiliacs of whom 25 had died; one haemophiliac and intravenous drug user, 
who had died; and six recipients of blood in the UK, all of whom had died.) 

8.197  On 25 September 1987, the UK Haemophilia Centre Directors met in London.342 
AIDS was now the leading cause of death in UK haemophiliacs. The third national survey 
of anti-HIV among haemophiliacs was under way; only three new patients had been 
reported as being seropositive in 1987. So far, the findings strongly supported the safety, 
as regards risk of HIV transmission, of currently available therapeutic products. Amongst 
314 sexual partners of anti-HIV seropositive haemophiliacs who had been treated, 
18 (5.7%) had been found to be positive. Dr. Craske commented that this compared with 
rates of up to 15% in the USA. The Haemophilia Society was to launch ‘a campaign to 
obtain recompense for haemophiliacs infected with HIV’ on 13 December 1987.

8.198  In October 1987, there appears to have been a table in International Plasma News, 
showing the percentages of HIV seroconversion among haemophiliacs: Scotland had the 
lowest percentage, at 15%; the ‘UK’ was 46%; Canada and Spain were 69%.343 

8.199  On 16 November 1987, the government announced the setting up of the 
Macfarlane Trust to administer funds made available by the government for provision of 
hardship payments to people with haemophilia infected with HIV through treatment with 
infected blood or blood products.344 

338 Memo, [SGF.001.1246]  
339 Letter to General Managers, [SNB.004.8395]
340 [SNB.004.8475] 
341 Presumably, then, a non-haemophiliac recipient of blood product.
342 [SNB.001.7768]
343 [SNB.005.9298]
344 See summary in [SGH.002.2802]
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8.200  On 21 December 1987, following a telephone conversation with Dr Dale Lawrence 
of the CDC, Professor Bloom circulated information on HIV seroconversions in virgin 
haemophiliacs who had received heat-treated FVIII. All had received ‘material from 
screened and (?unscreened) donors’. The materials seemed to have included dry heat 
Cutter (68°C for 72 hours) and Armour (60°C for 30 hours). Canadian research implicated 
the Armour product. Travenol had stopped manufacture. 

8.201  On 11 January 1988, CDC held an emergency meeting at Atlanta of manufacturers 
and USA haemophilia doctors to discuss seroconversions to HIV positive in naïve 
haemophiliacs345 in North America who had been treated with heat-treated Factor VIII 
(Armour, dry heated at 60ºC for 30 hours).346 

8.202  On 14 March 1988, Dr Perry wrote to Prof Cash enclosing a ‘Summary of 
SNBTS response to HIV contamination of PFC Coagulation Factors’ and a document by 
Dr Peter Foster, ‘Some notes on PFC/SNBTS strategy for eliminating the risk of infection 
from coagulation factor concentrates’ which also included a timeline showing the dates 
of issue of the different SNBTS leaflets and donor questionnaires.347

8.203  On 8 August 1988, the General Medical Council issued to all doctors a statement 
on the ethical considerations relating to HIV infection and AIDS covering the basic duties 
and responsibilities of doctors, obtaining consent, especially in relation to testing for HIV, 
and confidentiality. The question of informing the spouse or other sexual partner of a 
patient who was HIV positive was specifically addressed.348 

8.204  The SNBTS Directors met on 13 December 1988.349 A draft report, ‘Transfusion, HIV 
infection and the use of blood products’ apparently from the Scottish BMA/BTS Forum, 
had been received.350

The Edinburgh Cohort

8.205  The Edinburgh patients with haemophilia who had been infected by NHS Factor 
VIII (‘the Edinburgh Cohort’) were studied by clinicians seeking more information about 
HIV and AIDS. Several of the articles published about this group of people emphasise the 
value from a research point of view of being able to study the disease in a group with a 
common source of infection. The following passage, from an article in 1988, is typical:

While there have been several longitudinal studies of HIV infection extending 
over three years or more and including much larger numbers of subjects, the 
Edinburgh Cohort study is unique in at least three aspects. The patients had all 
been assessed before exposure to the virus; the period of exposure to infection 
has been defined with some precision; and, since no other risk factor has 
been identified in any of the members of the cohort, all are presumed to 
have been infected from the same source (probably representing a single virus 
strain). Information on the subsequent clinical course of these patients is thus 
of special value. 351

345 Previously untreated patients
346 [SNB.006.4583]. It appears that Dr Perry attended this meeting.
347 Documents are [SNF.001.0445]
348 Letter: [SNB.005.0427].  Guidance:  [SNF.001.3528]
349 Minutes, [SNB.002.7350]
350 The Inquiry team has not yet traced a copy of this report.  Dr Cash’s detailed comments on the draft are  in [SNB.005.0036]  
351 ‘HLA Haplotype A1 B8 DR3 as a risk factor for HIV-Related Disease’ Steel, Ludlam and others: The Lancet, 28 May 1988 1185 – 8 

at 1187.
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8.206  An article in the BMJ of 27 February 1988 set out results obtained from testing 
serum from the group.352 The narrative records that there were eighteen patients affected 
and that ‘infection was acquired from a single batch of Factor VIII during a short period 
starting in March 1984’. It was also suggested that 

the low prevalence of HIV 1 infection in Scotland in 1983, when blood for the 
batch was collected, makes it probable that the batch was contaminated by a 
single donation.

8.207  Thirty-two patients had been inadvertently transfused. Eighteen of those patients 
had undergone seroconversion.353 One patient had undergone seroconversion after leaving 
Edinburgh, and so serum samples from him could not be tested and he had been omitted 
from the study. Serum samples were taken from the other patients, for unrelated reasons, 
from before transfusion to the time of writing, although no samples were available for 
three patients after the first year of infection. Eight patients had developed symptoms 
before March 1987 (‘the unwell group’) and the other ten remained asymptomatic in 
mid 1987. The symptoms included persistent generalised lymphadenopathy (‘PGL’), AIDS 
Related Complex (‘ARC’) and AIDS. The number of units transfused ranged from 9-109; 
the two patients at opposite ends of this range were in the unwell group. The authors 
tentatively suggested that there was a relationship between the amount of Factor VIII 
transfused and time to seroconversion. Were that so, it would emphasise the association 
found previously354 with the amount of the contaminated batch used by these 18 patients, 
which was larger than that used by the other 14 patients, who remained seronegative. 
The incubation period ranged from 35 days to over 160 days. It was possible that similar 
amounts of antibody in the well and unwell patients indicated a poor prognosis for 
patients even if they remained asymptomatic. 

Much of the variability in the course of infection was clearly the result of 
differences in susceptibility of the patients to infection.355

8.208  Although primarily concerned with matters of genetics, an article in The Lancet in 
May 1988 reveals further details about these 18 patients.356 

8.209  The youngest patient, a boy aged 14 at the time of infection, had died in 1987.357 
He appears to have developed AIDS in 1985, with initial symptoms of weight loss, fever, 
malaise and diarrhoea. Later, he suffered from PCP, cryptococcal meningitis and AIDS 
encephalopathy. At the time of his death, he was suffering from Hodgkin’s Disease.

8.210  The oldest patient in the group was born in 1941. One other patient had died in 
1987, aged around 42.

352 Simmonds and others, ‘HIV antigen and antibody detection: variable responses to infection in the Edinburgh haemophiliac 
cohort’, BMJ, 1988;296:593-8 [LIT.001.0305]

353 As late as 1991, Dr Cuthbertson of PFC was referring to there having been 16 seroconversions.  See paragraph 8.221.  Originally, 
16 were reported but three further seroconversions were observed during follow-up between October and December 1984, with 
one of the original 16 being discounted as not having acquired his infection from the implicated batch: BMJ, 1990;301:956-61 
at 957 [LIT.001.0291]  

354 Ludlam and others, ‘HTLV-III infection in seronegative haemophiliacs following transfusion of factor VIII’ The Lancet, 1985, pp 
233 – 6. [SNB.008.3434]

355 Simmonds and others, ‘HIV antigen and antibody detection: variable responses to infection in the Edinburgh haemophiliac 
cohort’, BMJ, 1988;296:593-8 at 598 [LIT.001.0305]

356 ‘HLA Haplotype A1 B8 DR3 as a risk factor for HIV-Related Disease’ Steel, Ludlam and others The Lancet, 28 May 1988 1185 – 8 
at 1186. [LIT.001.0895]

357 This article read with ‘HTLV III infection associated with glandular fever like illness in a haemophiliac’, The Lancet, 1985:585.   
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8.211  The progression of disease in the Edinburgh cohort is further evidenced by a 
paper written in 1988.358 This paper recorded that in most centres at least 60% of severe 
haemophiliacs had developed antibodies to HIV; this related ‘to the predominant use of 
commercial Factor VIII concentrates’. The infected batch for the patients in the Edinburgh 
cohort had been transfused between March and May 1984, and 18 patients were found 
to have developed antibodies between April and November 1984.  They had received 
a common batch of NHS Factor VIII concentrate between March and May 1984. The 
study period was from early 1987 to mid 1988. By the end of that period, only seven 
patients remained wholly asymptomatic, with two having died.  The amount of Factor 
VIII transfused did not influence clinical progression or the ability of doctors to isolate HIV 
from a patient’s serum. It was also pointed out that

 Compared with other cohorts, the rate of morbidity and mortality in this 
cohort is relatively high with half the HIV seropositive patients having 
developed serious clinical complications within 4 years….Thus in clinical terms, 
the implicated viral strain appears to be particularly virulent.359  

In so far as the 14 HIV negative patients were concerned, 

[T]hey received significantly lower doses of this batch of Factor VIII…and 
therefore may have received no virus or only very low doses which were unable 
to establish infection. Alternatively, small amounts of HIV genomic material 
may have been incorporated into host DNA without stimulating an immune 
response and without causing T-cell destruction.

8.212  A further study reflecting results obtained from examination of the Edinburgh 
cohort was published in the BMJ in 1990.360 This study was directed towards identifying 
HIV positive individuals with a poor prognosis for HIV disease.  The group of 18 was 
divided into those ‘with symptoms’ at any point up to mid 1989 (10 patients) and those 
‘without symptoms’ (8 patients).361 All 18 patients had previously had evidence of chronic 
persistent hepatitis, although none had symptomatic liver disease before exposure to 
the infected batch. The study did not identify any immunological variable or clinical 
characteristic which distinguished the patients who seroconverted from those who did 
not. But once infection was established, several markers correlated with the rate of the 
progression of the disease. Within the Edinburgh cohort, the cumulative incidence of 
serious HIV disease was 55.5% at five years.  A third member of the cohort, a patient born 
in 1948, had died (in 1989). 

8.213  As at February 1990, there were also patients with haemophilia in Edinburgh who 
had acquired HIV from commercial concentrates; a published study refers to eight such 
patients.362 Researchers later detected HIV-1 in two batches of commercial Factor VIII 
distributed in the UK between 1981 and 1983.363  

358 Cuthbert, Ludlam and others, ‘Human immunodeficiency virus detection: correlation with clinical progression in the Edinburgh 
haemophiliac cohort’, British Journal of Haematology, 1989;72:387-90 [LIT.001.0581]

359 A possible link with a particular genetic feature in some of the affected individuals was explored in ‘HLA Haplotype A1 B8 DR3 
as a risk factor for HIV-Related Disease’ Steel, Ludlam and others, The Lancet, 28 May 1988 1185 – 8 [LIT.001.0895]; this was 
corroborated in later American and Australian studies (The Lancet 1990; 335: 927 – 30 and 1591 – 2.).

360 Cuthbert, Ludlam, Tucker and others, ‘Five year prospective study of HIV infection in the Edinburgh haemophilia cohort’, BMJ, 
1990;301:956-61 [LIT.001.0291]

361 These categories were based on the CDC classification of HIV disease.
362 Dalgleish and others ‘Failure of ADCC to predict HIV-associated disease progression or outcome in a haemophiliac cohort’  Clin. 

Exp. Immunol (1990)  81, 5 – 10.  
363 Detection, Quantification and Sequencing of HIV-1 from the plasma of seropositive individuals and from factor VIII concentrates’  

Zhang, Simmonds and others, AIDS 1991, Vol 5 No. 6 pp 675 – 81 [LIT.001.0516]
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8.214  Further research was undertaken into factors possibly indicating that an individual 
was at increased risk of swiftly progressing to full blown AIDS.364 This research showed 
that the extent of host immune reactivity, which may be genetically determined, was a 
powerful factor in the pathogenesis of HIV-associated disease. 

[T]he pattern of specific IgM and IgA responses in the very early stages of 
infection distinguishes individuals in whom the disease is likely to run a rapidly 
progressive course from those who remain symptom free for a long time.

8.215  At present, the Inquiry team has no other information from or about this group of 
people. Much will have happened to them since the early 1990s.

1989 and beyond

8.216  On 7 November 1989, in answer to a parliamentary question, details were given 
of the number of haemophiliacs reported to the CDSC as being HIV antibody positive 
since 1985. The cumulative total for England, Wales and Northern Ireland was 1020. For 
Scotland, the cumulative total to 1989 was 76 haemophiliacs who were HIV antibody 
positive. The cumulative number of haemophiliacs with AIDS known to have died in the 
UK by 30 September 1989 was 102.365

8.217  In a parliamentary answer on 21 December 1989, it was stated that there had 
been 76 HIV positive haemophiliacs and 12 non-haemophiliac HIV positive recipients of 
blood or blood products in Scotland.366 By the end of February 1990, the total number of 
haemophiliacs with AIDS in the UK who had died was 118.367 

8.218  On 28 January 1990, in a Sunday Times article by Michael Durham, the case of
a 26 year old Scottish man was referred to. He was said to be suing the SNBTS for 
£200,000, alleging he was given HIV contaminated blood during an operation in 1985. 
A 37 year-old Edinburgh woman was considering similar action after contracting HIV in 
hospital in 1984.368

8.219  On 31 October 1990, a note was issued for distribution to government back bench 
MPs. The note recorded that 1216 haemophiliacs had been reported with HIV in the UK; 
212 had been reported with AIDS of whom 143 had died.369

8.220  On 12 December 1990, an article in the Scotsman reported that, both through the 
MacFarlane Trust and by settling some current litigations, the government was offering 
more money to haemophiliacs who had contracted HIV.370 That day, Fred Tyler, Balfour 
and Manson, chairman of the Scottish Haemophilia/HIV Litigation Group wrote to the 
Secretary of State for Scotland requesting clarification of how the offer made in England 
affected similar litigation in the Court of Session.371 

364 Simmonds (Cuthbert, Ludlam) and others, ‘Determinants of HIV disease progression: six-year longitudinal study in the Edinburgh 
haemophilia/HIV cohort’, The Lancet, 1991:338:1159-1163. [LIT.001.0279]

365 [SGH.005.0694]
366 [SGF.001.1248]
367 [SGF.001.1202]
368 Article, [SGF.001.1210]
369 Memo [SGF.001.1160].  Note  [SGF.001.1161]
370 [SGF.001.1134]
371 [SGF.001.1140]
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8.221  On 25 January 1991, Dr B Cuthbertson, Quality Assurance Manager, PFC wrote to 
Professor Cash, enclosing a final report, ‘HIV Seroconversions related to SNBTS FVIII’.372 
This was an update of an earlier, interim report of 28 June 1986.373 The infection of
16 patients in Edinburgh was referred to, as was the infection of two patients in the 
West of Scotland, one of whom had seroconverted between 5 October 1984 and 
25 October 1985.  It was not possible to draw definitive conclusions as to the batches 
by which all these patients had been infected; batch 023110090 remained the main 
candidate for 15 of the 18 seroconversions but the other candidate batches had not been 
identified. 

8.222  On 21 April 1991, there was published in the Observer an article ‘Scandal of the 
forgotten NHS AIDS sufferers’.374 One hundred and seventy patients in the UK (12 in 
Scotland) had received HIV through blood transfusions, yet they were excluded from 
the compensation arrangements announced for those with haemophilia. A case of a 
leukaemia patient from Edinburgh who had acquired the virus during treatment in 1986 
was referred to. 

8.223  On 27 May 1991, David McIntosh, general manager, SNBTS wrote to Mr JT Donald, 
general manager, Common Services Agency (CSA), expressing concern at media reporting 
of patients infected with HIV by transfusion and seeking to initiate settlement of the 
cases.375 He wrote also to the directors regarding the line to be taken in comment on the 
cases.376

8.224  On 5 November 1991, Dr Peter Foster wrote to Prof Cash. Dr Foster had been taken 
aback at a number of negative comments about SNBTS products made by Dr Ludlam at a 
meeting of the Edinburgh HIV discussion group.377 He also wrote to Dr Ludlam, confirming 
that there had been a total of four heat-treated Factor VIII batches issued for clinical use 
which were prepared from plasma pools retrospectively known to have contained an 
HIV-antibody positive donation.378 Dr Ludlam replied to Dr Foster on 11 November. He had 
been aware of two batches containing an HIV-antibody positive donation, but unaware 
of the two further batches. He requested batch numbers ‘so we can confirm just who 
received them’.379 

8.225  In 1993, the government established the Eileen Trust (for non-haemophiliacs 
infected with HIV from blood/blood products).380

372 [SNB.001.1243]
373 [SNB.008.6427]
374 [SGF.001.1086]
375 [SNF.001.3883]
376 [SGH.005.3676]
377 [SNB.005.0328]
378 [SNB.005.0330]
379 [SNF.001.3641]. Further correspondence on this issue has not been located.
380 See letter of 29 March 1993 to Rev Alan Tanner [SGH.005.4204]; Leaflet  [SGH.005.4121]
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Synopsis

Growing awareness of potential seriousness of Non-A Non-B Hepatitis (NANB Hepatitis) – 
high prevalence of NANB Hepatitis in haemophilia patients – further consideration given 
to surrogate testing of blood donors for NANB Hepatitis – isolation of genome of Hepatitis 
C in 1988 – publication in 1989 of scientific details of the isolation of Hepatitis C and 
details of a test for detecting antibodies to the virus – creation in 1989 of the Advisory 
Committee on the Virological Safety of Blood (ACVSB) – consideration given to screening 
donors for Hepatitis C – evaluation of first and second generation ELISA (enzyme-linked 
immunosorbent assay) tests – evaluation of confirmatory tests – introduction of routine 
testing of blood donors for Hepatitis C in September 1991 – Hepatitis C ‘look-back’ 
exercise carried out between 1995 and 1998 – investigations by Scottish Executive  

Introduction

9.1  From about 1985 onwards there appears to have been a growing awareness that 
Non-A Non-B Hepatitis (NANB Hepatitis) was a potentially serious and progressive disease 
which could lead, over time, to cirrhosis of the liver, hepatocellular cancer and death.1 

9.2  There continued to be discussion, internationally, on whether to introduce testing of 
blood donors for surrogate markers of NANB Hepatitis. The two main surrogate markers 
considered were raised alanine aminotransferase (ALT) levels and the presence of antibody 
to the Hepatitis B core antigen (anti-HBc). Surrogate testing was introduced in the United 
States of America (USA) in 1986/1987 and was introduced in some other countries,2 
but was never introduced in the United Kingdom (UK). Reasons for not introducing 
surrogate testing in the UK were stated to include the unreliability (ie the poor sensitivity 
and specificity) of surrogate tests, a low prevalence of NANB Hepatitis in the blood donor 
population, uncertainty (due to a lack of research and, therefore, evidence) as to the 
extent to which surrogate testing would reduce the incidence of post-transfusion NANB 
Hepatitis in the UK, the loss of falsely positive donors from the donor pool and the cost of 
testing and counselling donors.

9.3  The main breakthrough in the understanding of NANB Hepatitis was made when 
a genome of the Hepatitis C virus was isolated by an American company, Chiron 
Corporation (Chiron). That discovery was announced in May 1988.3 Scientific details of 
the discovery were published in April 1989.4 In April 1989 details were also published of an

1 Alter, ‘Posttransfusion hepatitis: clinical features, risk and donor testing’ in Infection, Immunity, and Blood Transfusion, Alan 
R Liss, 1985, pp 47-61 [LIT.001.0811]; Hay et al, ‘Progressive liver disease in haemophilia: an understated problem?’, Lancet, 
1985;i:1495-1498 [LIT.001.0335]; Aledort et al, ‘A study of liver biopsies and liver disease among hemophiliacs’, Blood, 
1985;66:367-372 [LIT.001.0505]; Schimpf, ‘Liver disease in haemophilia’, Lancet, 1986;i:323 [LIT.001.0341] at 0342; Dienstag 
and Alter, ‘Non-A, non-B hepatitis: Evolving epidemiologic and clinical perspective’, Seminars in Liver Disease, 1986; 6(1):67-81 
[LIT.001.1675]; Alter, ‘Transfusion-associated Non-A, Non-B Hepatitis: the first decade’ in Viral hepatitis and liver disease, New 
York, Alan R Liss, 1988, pp537-542; Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p 327

2 In A v National Blood Authority (2001) 3 All ER 289 (paragraph 108, fifth bullet point), it is noted that the following countries 
introduced surrogate testing in these years: 1965, Germany (ALT); 1970, Italy (ALT); 1986, Luxembourg, (ALT) (1987 anti-HBc); 
1988, France (ALT and anti-HBc); 1988, Switzerland (ALT); 1989, Malta (ALT). In addition, some centres in Austria, Belgium and 
Spain carried out ALT testing from about 1987. The state of Queensland, Australia, introduced ALT testing in 1989. 

3 Nature, 19 May 1988 [SGH.002.8036]
4 Choo et al, ‘Isolation of a cDNA clone derived from a blood-borne Non-A, Non-B viral hepatitis genome’, Science, 

1989;244:359-362 [LIT.001.0629] 
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enzyme-linked immunosorbent assay (ELISA) to detect antibodies to the Hepatitis C virus.5 
The test had been developed by Ortho Diagnostics Incorporated (Ortho), in conjunction 
with Chiron. 

9.4  In April 1989 the Advisory Committee on the Virological Safety of Blood (ACVSB) was 
set up. The ACVSB advised the UK government, among other things, on surrogate testing 
of blood donors for NANB Hepatitis and screening of donors for Hepatitis C. 

9.5  In November 1989 the US Food and Drug Administration (FDA) granted an export 
licence to Ortho, permitting their ELISA test for detecting antibodies to Hepatitis C (anti-
HCV ELISA) to be exported to various countries, including the UK. 

9.6  In May 1990 the FDA granted Ortho a licence for use of their anti-HCV ELISA within 
the USA. At that time a recombinant immunoblot assay (RIBA) test (which also detected 
antibodies to Hepatitis C) had been developed to confirm samples found positive on ELISA 
testing. 

9.7  From around May 1990, screening of blood donors for Hepatitis C was routinely 
carried out by blood banks in the USA. Other countries introduced Hepatitis C screening 
from 1989 onwards.6 

9.8  In the UK, between 1989 and 1991, the blood transfusion authorities evaluated the 
first generation, and then the second generation, anti-HCV ELISA and RIBA tests.

9.9  In September 1991, following advice from the ACVSB, routine testing of blood 
donations for Hepatitis C was introduced throughout the UK using second generation 
anti-HCV ELISA and second generation RIBA tests.

9.10  Reasons given for not introducing Hepatitis C screening of blood donors earlier in 
the UK included concerns regarding the reliability (ie the sensitivity and specificity) of the 
first generation ELISA tests, the absence of a true confirmatory test, a desire to evaluate 
second generation tests when they became available and uncertainty over whether 
persons who tested positive for antibodies to Hepatitis C were infectious.7 

9.11  Between 1995 and 1998 a ‘look-back’ exercise was carried out throughout the UK 
to trace patients who had received blood and its components from donors found to be 
Hepatitis C positive following the introduction of routine screening in September 1991. 
The ‘look-back’ exercise commenced in 1995, following advice from the ACVSB, on the 
basis that by that time treatment for Hepatitis C had become available (Interferon) and a 
Scottish pilot study had shown that such a ‘look-back’ exercise was feasible. 

5 Kuo et al, ‘An assay for circulating antibodies to a major etiologic virus of human Non-A, Non-B hepatitis’ Science, 1989; 
244:362 [LIT.001.0629] at 0632  

6 In A v National Blood Authority (2001) 3 All ER 289 (at paragraph 143), it is noted that the following countries introduced anti-
HCV screening in these years: November 1989, Japan; February 1990, Australia; March 1990, France and Luxembourg (new 
donors only); April 1990, Finland; May 1990, USA and Austria; June 1990, Canada and Germany; July 1990, Belgium; August 
1990, Switzerland; September 1990, Luxembourg (all donors); October 1990, Italy (many centres) and Spain; 1990/91, Norway; 
January 1991, Sweden (legal requirement published 24 January 1991 to start as soon as possible); March 1991, Portugal, 
Cyprus, Greece, Hungary, Iceland and Malta; April 1991, Netherlands; June 1991, Denmark; August 1991, Italy (the remaining 
centres that had not previously introduced screening); September/October 1991, Ireland. 

7 On the last point, it was observed that only a minority of donors who tested positive for antibodies to Hepatitis C on anti-
HCV ELISA testing were found to be positive for antigen to Hepatitis C using more specific polymerase chain reaction (PCR) 
techniques and were, therefore, infectious. It is now known that persons who test positive for Hepatitis C antibodies may not be 
infectious because (1) the result may be a false positive, (2) a small dose of the Hepatitis C virus may result in the production of 
detectable antibodies but may not result in ongoing infection and (3) about 20% of people infected with Hepatitis C clear the 
virus, and are no longer infectious, but continue to have detectable antibodies in their blood.  
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9.12  In 1999 the Scottish Executive carried out an investigation into the infection of 
haemophilia patients with Hepatitis C through treatment with blood products. 

1986

Publications

9.13  There was extensive publication of information about NANB Hepatitis in 1986. While 
understanding of the disease was incomplete, studies generally reported that:

• up to 60% of those with NANB Hepatitis developed chronically elevated 
ALT readings (indicating chronic ongoing hepatitis); and 

• following liver biopsy of small numbers of patients, between 10–20% of 
patients with elevated ALT readings had cirrhosis of the liver. 

9.14  In a review article published in 1986, two leading USA authorities; Dienstag (Harvard 
Medical School) and Alter (National Institutes of Health, USA) stated: 

More than a decade has elapsed since [NANBH] entered our lexicon. After all 
this time, after the publication of hundreds of articles, after the emergence 
and maturation of now stalemated controversies over the agents and the 
disease, our understanding of NANB hepatitis is still unsettled and evolving 
… Strikingly clear is just how much we do not know about NANB hepatitis … 
In the decade since its discovery, the concept of NANB hepatitis has evolved 
from that of a benign elevation of aminotransferase activity to that of a 
serious disease with significant long-term consequences. The longer patients 
are followed, the more obvious it becomes that [chronic active hepatitis] and 
cirrhosis are a very real part of the natural history of NANB hepatitis … one 
decade after the classification of NANB hepatitis as a distinct form of viral 
hepatitis, collected observations indicate that biochemical evidence of chronic 
hepatitis develops in approximately 50% of cases related to transfusion; that 
among those with chronic ALT elevations who are biopsied, approximately 
60% have chronic active hepatitis, cirrhosis, or both; that overall, 10 to 20% 
of those with chronic ALT elevations have cirrhosis on initial or repeat biopsy; 
and that among cases described in published reports, of 20 patients in whom 
cirrhosis was documented to have developed after transfusion, five have now 
died of liver failure.8 

9.15  Dienstag and Alter noted that the Aledort study9 of liver biopsies from persons with 
haemophilia found that cirrhosis had developed in 15% of patients. Dienstag and Alter 
commented that that was:

an alarming percentage and one similar to that obtained in non- hemophiliac 
transfused populations … While there is a divergence of opinion as to the 
progressive nature of … histologic abnormalities in hemophiliacs, a substantial 
proportion of these patients end up with cirrhosis, an unequivocal histologic 
diagnosis that leaves little room for argument’. 

8 Dienstag and Alter, ‘Non-A, non-B hepatitis: Evolving epidemiologic and clinical perspective’, Seminars in Liver Disease, 1986; 
6(1):67-81 [LIT.001.1675]

9 Aledort et al, ‘A study of liver biopsies and liver disease among hemophiliacs’, Blood, 1985;66:367-372 [LIT.001.0505]
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9.16  The authors noted, furthermore, that indirect evidence for an association between 
NANB Hepatitis and hepatocellular carcinoma was beginning to accumulate. 

9.17  Dienstag and Alter discussed the detection of the NANB Hepatitis agents and noted 
that, while there had been more than 40 published reports of specific NANB Hepatitis 
assays, 

Not a single test … has been reproducibly and independently confirmed, not a 
single test has successfully distinguished proven NANB hepatitis infectious sera 
from control sera when tested under independent code, and not a single test 
has moved from the research laboratory to the point of practical application.

9.18  There was discussion of surrogate testing by ALT and anti-HBc. Both of the indirect 
assays had disadvantages, namely relatively low sensitivity and specificity, a very low 
positive predictive value, loss of non-infective donations, cost and time. 

Despite these negative features, however, the accumulating data that chronic 
NANB hepatitis leads to cirrhosis in 10 to 20% of cases has served as compelling 
evidence for the need to rely on indirect assays as an interim measure until 
such time as specific NANB hepatitis assays are developed … increasing 
documentation of the chronic sequelae of NANB hepatitis and the continued 
high incidence of this disease after transfusion has tipped the balance in favour 
of adopting indirect assays for NANB hepatitis carrier detection …. Specific 
therapy for either acute or chronic NANB hepatitis is not available …. In the 
absence of effective treatment, the need for prevention assumes even greater 
importance. 

9.19  On 8 February 1986 The Lancet published a letter by Schimpf (Heidelberg, West 
Germany)10 in which the author agreed with the report by Hay et al in 198511 that 
progressive liver disease in haemophilia patients was an understated problem. In Schimpf’s 
study 52 biopsies were carried out on 45 patients between 1972–1985. There were signs 
of subsided hepatitis in 24%, chronic persistent hepatitis in 27% and progressive liver 
disease in 29% (16% chronic active hepatitis, 13% cirrhosis). Schimpf also noted that 
the multi-centre study by Aledort et al12 had come to a similar conclusion regarding the 
frequency of cirrhosis. 

9.20  The 8 February 1986 edition of The Lancet also contained an update on the condition 
of 12 patients who developed NANB Hepatitis after treatment with a new intravenous 
gammaglobulin preparation produced by the Blood Products Laboratory, Elstree (BPL).13 At 
least half of the patients had evidence of progressive liver disease, with cirrhotic changes 
in three.

9.21  On 20 June 1986, Morbidity and Mortality Weekly Report (MMWR), the journal 
of the USA’s Centres for Disease Control, reported 13 cases of NANB Hepatitis among 
patients who had undergone cardiovascular surgery and had received Factor IX produced 

10 Schimpf, ‘Liver disease in haemophilia’, Lancet, 1986:323 [LIT.001.0341] at 0342
11 Hay et al, ‘Progressive liver disease in haemophilia: an understated problem?’, Lancet, 1985;i:1495-98 [LIT.001.0335]
12 Aledort et al, ‘A study of liver biopsies and disease among haemophiliacs’, Blood, 1985;66:367-372 [LIT.001.0505]
13 Webster et al, ‘Non-A, non-B hepatitis after intravenous gammaglobulin’, Lancet, 1986:322 [LIT.001.0341]. First reported in 

1984 by Webster et al, ‘Non-A, non-B hepatitis occurring in agammaglobulinaemic patients after intravenous immunoglobulin’, 
Lancet, 1984;ii:1062-1064 [LIT.001.0449]
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by Alpha Therapeutic Corporation because of bleeding during surgery.14 The report noted 
that clotting factor preparations had frequently been linked to the transmission of NANB 
Hepatitis. In haemophilia patients who routinely received commercial factor preparations, 
episodes of NANB Hepatitis were common; as many as 50% may develop signs of chronic 
liver disease. Studies in first exposed haemophilia patients and in surgical patients who 
received clotting factor preparations suggested that the risk of NANB Hepatitis might 
be close to 100%. The methods currently used to treat clotting concentrates did not 
appear to inactivate the causative agents of NANB Hepatitis. Because of the high risk of 
viral hepatitis, recommended use of clotting factor products had been limited to persons 
with known clotting factor deficiencies. In other settings, single donor products were 
preferable as they carried a lower risk of hepatitis transmission. 

9.22  On 2 August 1986 The Lancet published an editorial, ‘Safer Factor VIII and IX’15 The 
editorial stated: 

The risk of contracting [NANB Hepatitis] from factor VIII and IX concentrates was 
first recognised ten years ago. The requirement for large pools of plasma, of up 
to 7000 donations in the UK … and even larger pools with some commercial 
preparations has produced attack rates approaching 100% in recipients after 
first exposure to unheated factor VIII. The acute illness was often mild …. 
Unfortunately, it is now clear that there is a substantial long-term risk of chronic 
sequelae, such as chronic active hepatitis and cirrhosis of the liver. Reports of 
serial liver biopsies in patients regularly treated with factor VIII and IX suggest 
that the risk of serious chronic liver disease may be as high as 16%.16 

Other events in 1986 

9.23  On 21 February 1986 the American Association of Blood Banks (AABB) reported 
that the US FDA would recommend that both ALT and anti-HBc testing be performed on 
donated blood to reduce the incidence of NANB Hepatitis through transfusion.17 

9.24  On 4 March 1986 Dr Gerald Sandler (American Red Cross) wrote to Dr Cash (National 
Medical Director, SNBTS), advising that the American Red Cross would not be making 
changes in donor testing directives in respect of ALT and anti-HBc testing, but would be 
reviewing the matter on 7 March.18 

9.25  On 25 March 1986 the SNBTS Directors met.19 There was discussion of surrogate 
testing for NANB Hepatitis. The US FDA’s recommendation on surrogate testing had been 
circulated. Dr John M Forrester, (Scottish Home and Health Department (SHHD)) thought 
it highly unlikely that the Department of Health and Social Security (DHSS) would fund 
testing based on data from the USA. It was noted, however, that Hepatitis B surface 
antigen and HIV antibody testing had both been introduced without prior UK research. 
Certain clinicians and haematologists in the country had felt that the transfusion services 
had been slow to commence HIV testing and others had similar views in relation to NANB 

14 ‘Epidemiological notes and reports of non-A, non-B hepatitis associated with a Factor IX infusion during cardiovascular surgery – 
Arizona’, MMWR, 1986;35(24):391-394 

15 ‘Safer factor VIII and IX’, Lancet, 2 August 1986:255-256
16 Aledort et al, ‘A study of liver biopsies and liver disease among haemophiliacs’, Blood, 1985;66:367-372 [LIT.001.0505]; Hay et 

al, ‘Progressive liver disease in haemophilia: An understated problem?’, Lancet, 1985;i:1495-98 [LIT.001.0335] 
17 [SGF.001.0783]
18 [SGH.002.8189] [SGH.002.8190]
19 [SNF.001.0135]
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Hepatitis surrogate tests. Dr McClelland (SNBTS, Edinburgh) stated he would be able to 
provide data about raised ALT levels in blood donors by the Autumn of 1986, following a 
successful ethics committee proposal. Dr Forrester would be glad to hear of any research 
but could not guarantee funding. After a full discussion the Directors agreed to give 
consideration to funding someone to undertake research. Dr Cash would think about the 
possibilities in association with Dr Ian D Fraser (Bristol Blood Transfusion Centre (BTC)), 
and make proposals to the Directors. 

9.26  The Directors of the National Blood Transfusion Service for England and Wales (NBTS) 
met on 24 and 25 April 1986. The minutes recorded: 

Should the NBTS carry out a study on NANBH? 

The Chairman reported that this had been discussed by the Scottish Directors 
and that he had agreed to raise it with RTD’s. [redacted] reminded Directors of 
two previous attempts, one by the MRC and one by the Transfusion Associated 
Hepatitis Working Party, to study this problem. After discussion it was agreed 
that this should not be pursued because of the lack of time and resources.20 

9.27  In May 1986 Dr Brian C Dow (SNBTS, Glasgow) prepared a special report to Regional 
Transfusion Directors on ‘Surrogate tests for non-A, non-B hepatitis’.21 Reference was 
made to Dr Dow’s 1985 doctoral thesis in which three strategies were investigated to 
reduce the number of post-transfusion NANB Hepatitis cases, namely the exclusion of 
donors with a history of jaundice, anti-HBc or raised ALT testing. Exclusion of donors with 
a history of jaundice would lead to a loss of around 2–3% of blood donors in the West 
of Scotland. The introduction of anti-HBc tests could be useful in identifying those donors 
who may be NANB Hepatitis carriers. If such a donor testing strategy was introduced in 
the West of Scotland, between 1–2% of donors would be excluded. If ALT testing was 
introduced in the West of Scotland, depending on the cut off point, 0.75% of West of 
Scotland donors would be excluded. Sixty five donors had been implicated in 18 cases 
of post-transfusion NANB Hepatitis. Assuming that the described strategies correctly 
identified NANB Hepatitis infective donors, a maximum of eight (44%) of the 18 NANB 
post-transfusion Hepatitis cases would have been prevented using all three strategies. 
That would result in a loss of approximately 5% of donors and considerably increased 
testing costs. Even if the combination of anti-HBc and ALT tests was shown to be 100% 
effective the economics involved in conducting these tests would greatly outweigh 
the costs of hospitalisation of the few reported post-transfusion NANB Hepatitis cases. 
Dr Dow concluded:

The present UK policy of accepting donors with raised ALT levels (ie not 
routinely ALT testing), anti-HBc or histories of jaundice would appear to be 
correct. It would appear from the study that the introduction of such surrogate 
screening procedures would have little impact on reducing the already low 
level of NANB [post-transfusion hepatitis] cases at present reported within the 
West of Scotland region. 

20 [DHF.002.1290] item 16. In a letter dated 4 September 1986 to Dr Cash, Dr Fraser explained that the only two NBTS Directors 
who supported carrying out a study were himself and Dr Marcela Contreras (North London BTC), ‘the rest of the Directors were 
not very interested’ [SNB.002.4227]

21 [SNF.001.1109] The report was sent to the SNBTS Directors on 29 May 1986 for consideration at their next meeting 
[SNB.002.4101]. 
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9.28  In response to a request by Dr Forrester (SHHD) for information on NANB Hepatitis,22 
Dr Dan Reid (Communicable Diseases (Scotland) Unit, Ruchill Hospital, Glasgow) replied on 
4 June 1986, enclosing a copy of Dr Dow’s 1985 doctoral thesis on NANB Hepatitis in the 
West of Scotland. Dr Forrester later produced a note dated 12 June 1986, ‘Transmission of 
non-A, non-B hepatitis by blood and blood products: Is it practicable to reduce or prevent 
it by introducing ALT testing of donations?’23 Dr Forrester noted that Dr Reid and Dr Follett 
did not recommend the introduction of ALT testing of Scottish blood donations. 

9.29  The SNBTS Directors met on 25 June 1986.24 There was discussion of surrogate 
testing for NANB Hepatitis. It was noted that there was increasing evidence that the USA 
and several European countries were introducing anti-HBc and/or ALT testing of blood 
donors in an effort to minimise the risks of NANB Hepatitis transmission through blood 
and blood products. Dr Cash believed that the SNBTS would soon come under pressure 
from clinicians to introduce testing. A limited study involving follow-up of donors with 
abnormal liver function tests (LFT) was about to take place in Edinburgh25 and Dr Urbaniak 
(SNBTS, Aberdeen) had been in touch with a gastroenterologist who had expressed an 
interest in investigating post transfusion NANB Hepatitis infection, but he had not yet 
received a response. Dr Ian Fraser (Bristol BTC) had advised Dr Cash that he (Dr Fraser) 
and Dr Marcela Contreras (North London BTC) were keen to set up a small group to 
explore the feasibility and practicability of this development and that it was their hope 
that a Scottish Regional Transfusion Centre (RTC) would contribute. The Directors agreed 
to await the outcome of Dr Fraser and Dr Contreras’ joint deliberations and to discuss the 
matter again at that time. 

9.30  On 28 August 1986 Dr Cash wrote to Dr Ian Fraser (Bristol BTC) on surrogate testing 
for NANB Hepatitis: 

I have a feeling that as the drums are beating louder and louder in other parts 
of the world on this topic the Brits remain fast asleep. I may be wrong but I 
would like to be better briefed on the matter.26 

9.31  While the suggestion of setting up a UK prospective trial had been raised, and 
rejected, at a meeting of NBTS Directors in England and Wales,27 Dr Cash stated that 
he could not leave the matter as it was and wished to plan with Dr Fraser a consensus 
meeting to look at the issues associated with NANB Hepatitis. 

9.32  On 4 September 1986 Dr Fraser replied to Dr Cash.28 Dr Fraser was keen that 
something should be done and if Drs Fraser, Contereras and Cash ‘rowed hard enough 
we could get our colleagues to move in the same direction’. 

9.33  On 4 September 1986 Nature published an article, ‘Hepatitis screening extended’, 
summarising the position in the USA in relation to the introduction of surrogate testing for 
NANB Hepatitis.29 The debate over whether to use one or both of the ALT and anti-HBc 
surrogate tests had been raging for years. The American Association of Blood Banks (AABB) 

22 [SGH.002.8187] 
23 [SGH.002.8142]
24 [SGH.001.6286]
25 A research proposal had been produced by Drs Gillon, Beckett and McClelland entitled ‘Proposal for a prospective study of blood 

donors with abnormal liver function tests possibly indicating carriage of non-A, non-B hepatitis’ [SNB.002.4077] 
26 [SGH.001.6269]
27 Seemingly the meeting on 24–25 April 1986
28 [SNB.002.4227] 
29 [SGF.001.2108]
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had recently announced that it expected its members to implement surrogate testing 
(seemingly by raised ALT) of all donated blood by 30 November 1986. The American Red 
Cross was also implementing ALT testing at its blood banks. Its programme had begun 
on 7 July and was expected to be completed by 1 October 1986. A third organisation, 
the Council for Community Blood Centres, had not officially declared a position on ALT 
testing but its President was reported as saying that ‘most members would go ahead with 
ALT testing’. The article stated that the use of anti-HBc testing was far more contentious. 
A major concern for all blood centres was the loss of donors from false positives in both 
surrogate tests and the cost of testing. Notwithstanding these concerns, the President 
of the AABB considered that the tests were ‘essential to increase the safety of the blood 
supply’.30  

 

9.34  On 9 October 1986 the SNBTS Directors met.31 There was discussion of surrogate 
testing for NANB Hepatitis. Dr Gunson reported that three English centres (Edgware, Bristol 
and Manchester) were to study the incidence of raised ALT and anti-HBc in their donor 
populations. Dr Fraser (Bristol BTC) indicated that it would be helpful if an SNBTS centre 
could be included in the study. Dr Gunson had recommended to the DHSS that a group 
should be established and this had been agreed. It was agreed by the SNBTS Directors that 
the UK Working Party on Transfusion Associated Hepatitis was the most appropriate body 
to pursue the issue of implementing surrogate testing in RTCs and Dr Cash should write 
to Dr Gunson on behalf of SNBTS Directors formally requesting that this Working Party be 
reconvened, with a view to making proposals to the DHSS.32 

9.35  On 16 October 1986 Dr G A Scott (Depute Chief Medical Officer, Scotland) sent an 
internal memorandum to Dr Forrester and Mr A Murray on NANB Hepatitis screening.33 
The memorandum stated: 

I should like to know where this stands. CMO DHSS is worried that if we 
go ahead England and Wales will have to follow suit. I think there must be 
consultation with DHSS before we agree to provide funds for this screening. 

9.36  Dr Forrester advised, by memorandum dated 17 October 1986, that there seemed 
no justification for introducing hepatitis screening without gathering further British 
evidence, because the American experience of frequent post-transfusion hepatitis did 
not seem to be duplicated in Britain.34 Dr Forrester wrote a letter dated 17 October 1986 
to Dr Alison Smithies of the DHSS advising that he had no reason to think that Scotland 
was imminently about to adopt surrogate testing.35 Dr Forrester hoped that the message 
in both Scotland and England would be ‘research first, action later’. In a memorandum 

30 On the question of surrogate testing in the USA, see also the memorandum dated 27 June 1986 by Dr Sandler, Associate 
Vice President, Medical Operations of the American Red Cross, on the phase-in of ALT testing [SGF.001.2123]. See also the 
memorandum dated 4 September 1986 by Dr AuBuchon, Medical Officer, Medical Operations, American Red Cross, on ALT cut 
off values [SGF.001.2113]. 

31 [SGF.001.0268]
32 The Working Party on Transfusion Associated Hepatitis, chaired by Dr Gunson, had, apparently, come to an end in 1983 when 

no grant was obtained for the studies into surrogate testing the group wanted to implement (A v National Blood Authority, 
paragraph 122). 

33 [SGH.002.8146]
34 [SGH.002.8141]
35 [SGH.002.8145]
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dated 21 October 1986, Mr A Murray (SHHD) advised Dr Scott that the bid he was making 
to Finance colleagues for money for the SNBTS in 1987/88 made no provision for NANB 
Hepatitis screening.36 

9.37  On 24 November 1986 the reconvened UK Blood Transfusion Services’ (BTS) Working 
Party on Transfusion Associated Hepatitis met for the first time. The view of the group was 
that:

…the USA experience did not relate to the UK. The [hepatitis B] rates in the 
USA were higher, and any NANBH viruses prevalent in one country were not 
necessarily going to be equally prevalent in the other … limited UK data did 
not of itself warrant introduction of anti-HBc/ALT screening at this time.37 

9.38  Dr J M Forrester (SHHD) attended the meeting of the Working Party and produced a 
note.38 He reported that the meeting felt that a prospective study to discover the present 
burden of transfusion associated NANB Hepatitis was impracticable on grounds of cost 
and huge sample size. Instead, a study was proposed in three centres (including one 
Scottish centre) to identify donors positive for ALT or anti-HBc, and to search for other 
risk factors in them. There was some discussion of the cost of screening all donations 
(perhaps £8million). Dr Forrester asked Dr Gunson whether he would advise screening if 
it were cost free and Dr Gunson replied that he would not. Dr Forrester stated in his note 
that the position explicitly reached at the meeting was to recommend research of no great 
significance or scientific interest because the prospect of research would serve to counter 
pressure from, for example, haemophilia patients and Haemophilia Directors to embark on 
an indirect and largely ineffective form of screening, which would lose a certain amount 
of perfectly harmless blood. Figures were produced at the meeting for the total number 
of NANB Hepatitis cases encountered annually among patients with haemophilia and with 
von Willebrand’s Disease (vWD). The average UK total was 35 over the previous six years, 
although in 1985 there was sharp decline to 11 in all. A proportion of these cases among 
haemophilia patients and similar patients were asymptomatic.  

9.39  At the end of 1986 a preliminary report by Hoofnagle et al (USA National Institutes 
of Health) was published which suggested that long term, low dose alpha interferon 
therapy might be effective in controlling disease activity in some patients with chronic 
NANB Hepatitis.39 A prospective controlled trial was required to confirm the role of 
interferon therapy in treating the disease. 

1987

9.40  In 1987 the eighth edition of the standard UK textbook on blood transfusion was 
published.40 The book set out understanding of NANB post-transfusion Hepatitis (PTH) at 
that time.41 Post-transfusion NANB Hepatitis was stated to be diagnosed when, between 
2—26 weeks after transfusion, two consecutive blood samples showed a two-fold rise in 
ALT levels. That method of diagnosis was ‘most unsatisfactory’, and led to ‘a great deal of 

36 [SGH.002.8140]
37 This quote is taken from A v National Blood Authority, paragraph 136
38 [SGH.002.8137]
39 Hoofnagle et al, ‘Treatment of chronic non-A, non-B hepatitis with recombinant human alpha interferon’, New England Journal 

of Medicine, 1986;315:1575-1578
40 Mollison et al, Blood Transfusion in Clinical Medicine, 8th edition, 1987
41 Mollison, pp 774–777

reference_pdf/SGH0028140.PDF
reference_pdf/SGH0028137.PDF


Chapter 9: Hepatitis 1986 to date 

259

uncertainty about the true incidence of NANB PTH’. It had been estimated that 20—42% 
of sporadic cases of hepatitis in the USA were caused by NANB agents42 compared with 
13% within the UK.43 The book went on: 

NANB PTH is usually mild and asymptomatic during the acute phase … 
However, prospective studies in the USA have shown that the chronic sequelae 
of NANB PTH may be serious. Over 50% of patients develop chronic hepatitis 
as judged by persisting or fluctuating rises in [ALT] levels lasting for at least  
1 year after onset of the disease and in most for more than 3 years … Although 
the chronic phase of NANB PTH, like the acute phase, tends to be mild,44 
some patients develop severe chronic liver disease and 10% of these patients 
progress to cirrhosis which is generally milder than alcoholic cirrhosis.45 

9.41  It was noted that the available data was based on biopsies in very small numbers of 
patients.

9.42  Mollison et al set out the main studies on the use of indirect or surrogate markers 
to detect carriers of NANB Hepatitis. While the American Association of Blood Banks 
had recommended testing of all blood donations for ALT and anti-HBc, no randomised 
controlled trials on the effect of testing blood donors for these surrogate markers had 
ever been performed in the USA. Blood bankers were faced with the prospect of having 
to reject large numbers of donors, most of whom were not carriers of NANB Hepatitis 
agents. Small prospective studies in countries outside the USA had not found the same 
direct relationship between donor anti-HBc and NANB post-transfusion Hepatitis as had 
been found in the USA Transfusion-Transmitted Viruses and National Institutes of Health 
studies. It was noted that in the UK the incidence of post-transfusion hepatitis seemed to 
be substantially lower than in the USA, although no large prospective studies had been 
carried out since the introduction of screening for Hepatitis B surface antigen (HBsAg).46 

9.43  On 22 January 1987 the reconvened UK BTS Working Party on Transfusion Associated 
Hepatitis met for the second time. Dr Forrester (SHHD) was present and wrote a note 
of the meeting.47 The following individuals were also present: Dr H Gunson (Chairman, 
NBTS), Mrs Janet Mortimer (Communicable Diseases Surveillance Centre), Dr Ruthven 
Mitchell (SNBTS), Dr Jack Gillon (SNBTS), Dr J Barbara, Dr Susan Lader (DHSS), Professor 
A J Zuckerman, Professor Howard Thomas and Dr J Craske. There was discussion on the 
proposal for research into ALT and anti-HBc screening. It was hoped that the research 
might start on 1 April, subject to funding.

9.44  On 26 January 1987, Dr Forrester, produced a note, ‘Material for PMO Report’.48 He 
made the following comments on blood transfusion and NANB Hepatitis:

This ‘hepatitis’ is a residual rag-bag when hepatitis B and hepatitis A are 
excluded and consequently no specific test can detect it. It is relatively benign. 
But US blood banks have noted that the combination of a liver function test 

42 Alter et al, ‘Posttransfusion hepatitis: clinical features, risk and donor testing’ in Infection, Immunity and Blood Transfusion, Alan 
R Liss, 1985, pp 47-61 [LIT.001.0811] 

43 Farrow et al, ‘Non-A, non-B hepatitis in West London’, Lancet, 1981;i:982-984
44 Alter et al, ‘Posttransfusion hepatitis: clinical features, risk and donor testing’ in Infection, Immunity and Blood Transfusion, Alan 

R Liss, 1985, pp 47-61 [LIT.001.0811] 
45 Mollison, pp 774–775
46 Screening for HBsAg was introduced in the UK in the early 1970s.
47 [SGF.001.2102]
48 [SGH.003.1657]
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and a test for the core (not the surface) antigen of hepatitis B distinguishes 
perhaps a third of blood donations which would convey [NANBH] and allows 
them to be excluded. Exclusion is far from complete, and besides, some 2% of 
“innocent” donations may also be excluded. Nevertheless, US blood banks are 
evidently about to adopt this pair of tests and shoulder the expense. Here, it 
is intended instead to enquire into the number of relevant donations and the 
characteristics of the donors, before taking any further step. 

9.45  On 9 February 1987 the SNBTS and Haemophilia Centre Directors met at St Andrew’s 
House.49 Dr Forrester (SHHD) reported on the recent meeting of the Working Party on 
Transfusion Associated Hepatitis. In the USA, between 5% and 25% of transfusions led 
to the recipient contracting NANB Hepatitis. In the UK the figure was approximately 2.5% 
and, in Scotland, during the last decade, there had only been one to five cases per annum. 
NANB Hepatitis appeared to be relatively benign, despite some link to cirrhosis of the liver 
in the long-term, unless the recipient was pregnant when the effects could be very serious. 
In the USA screening by a combination of a liver function test and assay of Hepatitis B 
core antibody removed between 30%–40% of cases for the loss of 1% of donations.50 
In the UK it was proposed to set up a study based on four centres, one of which would 
be in Scotland. The purpose of the study would be to discover the number of donations 
affected, what a positive test meant about the donor, the effect of giving blood positive 
on this screening and the cost of screening. Dr Cash noted that commercial products, 
if derived from screened plasma, might enjoy an advantage over products derived from 
unscreened plasma. The cost of screening in Scotland would be approximately £750,000 
per annum.  

9.46  On 5 February 1987 Dr Susan Lader (Medical Officer, DHSS) wrote to Dr Forrester 
(SHHD) on the proposal for a multi-centre study of ALT and anti-HBc in blood donations.51 
Dr Forrester replied by letter dated 10 February 1987.52 He thanked Dr Lader for her 
constructive comment and advised that he would ‘tip off’ the Chief Scientific Officer 
(CSO) for Scotland. On 10 February 1987 Dr Forrester wrote a memorandum to Dr Moir 
of the CSO’s office on Scottish participation in the UK research project on transfusion 
associated NANB Hepatitis.53 In contrast to the position in the USA, UK evidence on 
surrogate testing for NANB Hepatitis was that the advantages might be outweighed by 
loss of ‘innocent’ blood and problems of counselling donors. While SNBTS had sought 
approximately £600,000 to institute screening and conduct it for a year, the request stood 
declined. Instead of blindly adopting American practice, research should be conducted 
and a project involving three English and one Scottish transfusion centres was being 
planned. Funding for the Scottish component of the research was sought from the CSO, 
to be determined in cooperation with the Research Management Division, DHSS. Dr Moir 
replied in a memorandum dated 17 February 1987.54 He had very strong reservations 
about funding a research project including a Scottish transfusion centre. That would 
appear to simply repeat the study carried out over a three year period by Drs Follett and 

49 [SGF.001.2261]
50 There is a handwritten note on [SGF.001.2261] by an unknown author which states ‘why not introduce here?’
51 The Inquiry does not have this letter. 
52 [SGH.002.8132]
53 [SGF.001.2100]
54 [SGH.002.8123]
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Dow, reported two years earlier, and funded by the CSO. If the SNBTS wished to formulate 
a research proposal for funding from the CSO it should be submitted as an application for 
formal review by the Biomedical Research Committee.

9.47  On 14 February 1987 The Lancet published a letter by Drs J Gillon and D B L 
McClelland (SNBTS, Edinburgh) on the subject of autologous blood transfusion.55 The 
authors noted that only one study of the long-term sequelae of post-transfusion NANB 
Hepatitis had been reported.56 Of the 50% of cases which became chronic, as evidenced 
by raised ALT levels persisting for more than six months, 10–15% might be expected to 
show evidence of clinically important liver disease. The figures were almost certainly an 
overestimate as they made no allowance for the proportion of recipients who died of 
their original disease (over 50% in most retrospective studies). In addition, the incidence 
of post-transfusion NANB Hepatitis was probably much lower in the UK than in the USA, 
having been found to be between 2–4% in coronary bypass patients in the only recent 
study.57 The true figure might well be even lower as groups at high risk of HIV infection 
had been excluded from donation. 

9.48  The SNBTS Directors met on 3 March 1987.58 It was minuted that a proposal for a 
study of surrogate testing which initially included both Glasgow and Edinburgh transfusion 
centres had been modified and no Scottish centre was now being asked to participate.59 
It was noted that some commercial plasma collectors and non-profit blood collectors in 
the USA had begun surrogate testing in 1987 and that in the UK the Haemophilia Society 
might adopt a position which put pressure on the Blood Products Laboratory (BPL) to 
ensure surrogate testing was introduced. The Directors discussed the options open to 
Scotland and agreed to recommend to SHHD that surrogate testing for NANB Hepatitis 
should be implemented with effect from 1 April 1988 as a national development requiring 
strictly new funding. Each Director was to let Dr Cash know what funds would be required 
in their region, assuming that both ALT and anti-HBc screening would be undertaken. 

9.49  On 6 April 1987 Dr A D McIntyre (SHHD) sent a memorandum to Dr Moir, Dr Forrester 
and others.60 The memorandum noted SHHD’s reasons for refusing SNBTS’s request for 
annual expenditure of £810,000 to screen for NANB Hepatitis, namely: the Follett/Dow 
research in the West of Scotland had indicated that the impact there of NANB Hepatitis was 
not great; indirect screening would be expensive and could not abolish the transmission of 
NANB Hepatitis; there would be a loss of a perceptible amount of ‘innocent’ blood which 
failed to pass the screen; and the SHHD wished to await DHSS thinking on the subject. The 
DHSS had now invited their Transfusion Associated Hepatitis Working Party, which included 
two Scottish members and an SHHD observer, to consider the issue and the Working Party 
had advised that instead of embarking at once on expenditure on a UK basis of perhaps 
£6–8million, research should be commissioned to expand the previous Scottish research. 
The SNBTS Directors were unanimous and were pressing fairly strongly that screening 
should be instituted. Before embarking on such an expensive programme, Dr McIntyre 
was of the view that it would be logical to participate in the proposed UK research study 

55 Gillon and McClelland, ‘Autologous blood transfusion’, BMJ, 1987;294:441 [LIT.001.0218] 
56 Alter, ‘Post transfusion hepatitis: Clinical features, risk and donor testing’, in Infection, Immunity and Blood Transfusion, New 

York, Alan R Liss, 1985, pp47-61 [LIT.001.0811]
57 Collins et al, ‘Prospective study of post-transfusion hepatitis after cardiac surgery in a British centre’, BMJ, 1983;287:1422-1424 

[LIT.001.0212]
58 [SGH.001.6653]
59 At the next Directors’ meeting on 10 June 1987, the draft minutes were revised to replace this sentence with ‘A modified 

proposal for a study now included the Edinburgh Transfusion Centre’ [SGF.001.0127] 
60 [SGH.002.8127]
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and to delay any further action until the results were known. If that was considered to be 
the correct line to adopt then the Edinburgh BTS would be asked to prepare a detailed 
proposal along similar lines to their English counterparts. The memorandum contained a 
handwritten note by an unknown author as follows:

Mr Macniven, Advise please. My initial reaction is (a) it would not make sense 
to screen all blood for [NANBH] as benefits appear out of all proportion to the 
risks, (b) we should therefore participate in the research, (c) CSO should be 
encouraged to fund it.

9.50  On 18 April 1987 a letter was published by Anderson et al (North London BTC): 
‘Surrogate testing for non-A, non-B hepatitis’.61 The authors noted that while surrogate 
testing had been introduced in the USA, there were various problems, including the lack 
of data in the UK upon which to come to an informed decision as to its introduction. 
The authors argued that a national study was required to assess the incidence of raised 
ALT levels and anti-HBc in donors in different parts of the country; the incidence of acute 
post-transfusion NANB Hepatitis; and how many of those affected developed evidence of 
chronicity and serious clinical sequelae. The authors concluded:

If the true incidence of post-transfusion NANB hepatitis and its serious clinical 
sequelae are at a much lower level than reported from the USA, then screening 
of donations to reduce the incidence of NANB hepatitis may not be cost 
effective in the UK. 

9.51  By letter dated 21 April 1987 Dr Gunson wrote to Dr Cash commenting on that 
part of the minute of the Scottish Directors’ meeting on 3 March recommending the 
introduction of surrogate testing for NANB Hepatitis.62 Dr Gunson enclosed a copy of 
the proposals for research submitted by the UK Working Party on Transfusion Associated 
Hepatitis. Edinburgh was included as a participating RTC (contrary to what was stated 
in the minutes of the meeting on 3 March that there were no participating Scottish 
RTCs). Dr Gunson was ‘further dismayed’ to see that the Scottish Directors had agreed 
to put forward proposals for the funding of surrogate testing for NANB Hepatitis from 
1 April 1988. That appeared to go against the Working Party’s research proposals and 
an indication previously given by Dr Cash to Dr Gunson that Scotland would not take 
unilateral action in this matter without consultation with regional transfusion directors in 
England and Wales. 

9.52  Dr Cash replied to Dr Gunson by letter dated 27 April 1987:

I don’t think you should take the content of [the] minute … with regard to 
the introduction of surrogate testing for NANB too seriously at this stage. I 
think it would be appropriate to say that it was a decision made with our PESC 
submission in mind and, I suspect, a view that we have often expressed – that 
the results of the UK study are unlikely to have a material effect on future 
operational practice.63 

61 Anderson et al, Lancet, 18 April 1987, p 912 [LIT.001.0350]. See also, the paper published later that year by the same group 
following a study of ALT levels in donors in North London: Mijovic et al, ‘Serum [ALT] and gamma-glutamyltransferase activities 
in North London blood donors’, Journal of Clinical Pathology, 1987;40:1340-1344  

62 [SGH.001.6628]
63 [SGH.001.6627]
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9.53  On 14 May 1987 Dr Forrester (SHHD) sent a memorandum to Dr McIntyre, Dr Scott 
and Mr Macniven.64 The outcome of Dr Gillon’s discussions with Dr W Forbes was that the 
Scottish component of the UK NANB Hepatitis research project was being abandoned. Dr 
Gillon’s Director, Dr McClelland, was unlikely to press it as his current view was that the 
SHHD had better simply institute screening. 

9.54  Between 26—28 May 1987 an International Symposium on Viral Hepatitis and Liver 
Disease was held in London.65 Dr Harvey Alter delivered a paper, ‘Transfusion-Associated 
Non-A Non-B Hepatitis: the First Decade’.66 He noted that ‘NANBH has become a confusing 
conglomerate of terms and diagnostic entities’. He went on: 

Although there is still considerable scepticism regarding the significance of 
chronic NANBH, evidence continues to accumulate that, in at least a proportion 
of cases, this is a significant and sometimes fatal illness. 

9.55  On the question of surrogate testing Alter stated: 

Given the magnitude of these chronic consequences, the absence of a specific 
marker and the absence of a proven therapeutic intervention, attention must 
focus on means to prevent transfusion-associated NANBH. In the past 2 years, 
considerable controversy has centered on the adoption of surrogate tests to 
interdict the NANBH carrier blood donor … The predicted efficacy for [anti-
HBc] testing was 28% …. Based on … three studies, on prior data relating to 
ALT, and on the evidence for significant chronic liver disease following NANBH, 
the major blood organisations in the United States have elected to adopt both 
the ALT test and the [anti-HBc] test as routine screening measures for all blood 
donations. Although I am in agreement with this decision, I wish to stress 
again that these are predicted efficacies, not proven efficacies, and that, in 
countries that can do so, an effort should continue to be made to perform a 
controlled, prospective study to demonstrate whether such costly measures 
are truly indicated. 

Alter concluded: 

In summary, NANB remains a frustrating and perplexing dilemma. Nonetheless, 
we know a little more about its physical properties, we know considerably 
more about its clinical outcome, and we know of multiple ways in which it can 
be inactivated. What we do not know exactly is where to go next, or what can 
be done to create the breakthrough that will allow progress with NANBH to 
parallel that with hepatitis B and hepatitis A. Some sophisticated approaches 
to this long-standing dilemma are under study, and, despite repeated past 
failure, I am optimistic that the resolution to this problem will be found in the 
not-too-distant future.    

64 [SGH.002.8119]
65 The symposium was part of a series of international symposia, held in 1972 (San Francisco), 1975 (Washington), 1978 (San 

Francisco), 1981 (New York) and 1984 (San Francisco).  
66 Alter, ‘Transfusion-associated Non-A, Non-B Hepatitis: the first decade’, in Viral hepatitis and liver disease, New York, Alan R Liss, 

1988 537-42 
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9.56  On 2 June 1987 a paper by Mijovic et al (North London BTC) reporting on a study 
of ALT testing in 2000 North London blood donors was accepted for publication.67 The 
percentage of the total donor population with raised ALT levels (4.6%) was greater than 
that found in earlier studies at the same centre in 1973 (2.8%) and 1982 (3.1%). The 
increase in donors with raised ALT values had occurred despite the intensification of 
donor education and subsequent self-exclusion of donors in high risk groups for HIV. 
The authors considered that that confirmed that many other factors, apart from NANB 
Hepatitis, affected ALT activity, including high alcohol consumption, obesity, medication, 
strenuous activity and inhalation of solvents etc. The authors stated:

Before we even consider testing blood donors for ALT, a well designed 
prospective trial is needed to compare the incidence of hepatitis associated 
with transfusion in patients who received blood only from donors with normal 
ALT activities with those receiving untested blood … even in the United States 
the predictive value of ALT testing of blood donations for NANB hepatitis is 
very poor. The costs of testing and discarding donor blood would need to 
be examined as well as the costs of informing and counselling donors found 
to have ALT values repeatedly above the normal, or donors with excessively 
high values at any one time. Extrapolating data from the United States to this 
country without knowing the magnitude of the problem or its preventability 
would be ill advised. 

9.57  On 10 June 1987 the SNBTS Directors met.68 The correspondence between Drs Cash 
and Gunson on surrogate testing was noted. Dr McClelland would probably apply to the 
next meeting of the Chief Scientist’s Organisation for a research grant in respect of the 
cost of participation by the Edinburgh centre in the proposed UK research into surrogate 
testing. The Directors noted the need for synchrony with England and Wales. 

9.58  On 13 June 1987 The Lancet published a letter on surrogate testing by Drs Dow 
and Mitchell (SNBTS, Glasgow) and Dr Follett (Head of the Hepatitis Reference Laboratory, 
Ruchill Hospital, Glasgow).69 Like the North London BTC, the authors had found a very 
low incidence of reported cases of NANB Hepatitis in the West of Scotland, with only 23 
cases in the past eight years. If ALT and anti-HBc tests had been done routinely for the 
past eight years, at an estimated cost of £1million and with a loss of around 4% of the 
blood supply, only five of the reported cases might have been prevented (assuming that 
the donors with surrogate markers were indeed the source of NANB Hepatitis infection). 
The authors concluded that it would be prudent to undertake a UK study to assess the 
real incidence of acute post-transfusion NANB Hepatitis and to assess the proportion of 
those chronically affected, before considering following the USA surrogate testing policy. 

9.59  The same edition of The Lancet contained a letter by Drs J Gillon and others (SNBTS, 
Edinburgh and the University of Edinburgh), reporting on a study of surrogate testing 
carried out at the Edinburgh centre between April and November 1986.70 ALT testing 
had been carried out on 1742 regular blood donors and 708 plasmaphereris donors. 
2086 donors were also screened for anti-HBc (the 1742 regular donors plus all first-time 
donors attending the same sessions). Gillon et al reported that their findings confirmed 

67 Mijovic et al, ‘Serum [ALT] and γ-glutamyltransferase activities in north London blood donors’, Journal of Clinical Pathology, 
1987;40:1340-1344 

68 [SGF.001.0127]
69 Dow et al, ‘[NANBH] surrogate testing of blood donations’, Lancet, 13 June 1987:1366 [LIT.001.0346]
70 Gillon et al, Lancet, 13 June 1987; 1366-67 [LIT.001.0346]
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the doubts expressed by Mijovic et al on the wisdom of introducing surrogate testing for 
NANB Hepatitis in the UK. The Edinburgh group found a strong association between a 
raised ALT and both obesity and alcohol ingestion, which two factors alone, the authors 
considered, might account for 82% of the abnormal ALT levels found. The authors pointed 
out that of the four small prospective studies carried out (two using ALT screening and two 
using anti-HBc testing), three had failed to demonstrate any reduction in post-transfusion 
NANB Hepatitis as a result of donor screening71 and only one had found an apparent 
association between the presence of anti-HBc in donors’ blood and the development of 
hepatitis in recipients.72 Gillon et al concluded that: 

… the introduction of ALT/anti-HBc screening tests as an indicator of NANB 
hepatitis carrier status in blood donors cannot at present be justified.73

9.60  On 19 June 1987 Dr McIntyre (SHHD) wrote to Professor Cash on the question of 
Scottish participation in the proposed UK research project on transfusion-associated NANB 
Hepatitis.74 Dr McIntyre noted that there appeared to have been some confusion on the 
subject. On 22 April application forms for funding had been sent to the Edinburgh and 
South East Scotland RTC. For reasons Dr McIntyre had not fully understood, it was decided 
by the RTC not to proceed with the application. Following a telephone conversation on  
15 June between Dr McIntyre and Professor Cash, Dr McIntyre understood that the SNBTS 
did now wish to proceed with the research project and would submit an application 
to the CSO for funding. The application would be considered at the meeting of the 
Biomedical Research Committee on 25 September. The outcome of the research had 
considerable implications as it was unlikely that funds would be made available for the 
routine screening of blood donations for NANB Hepatitis unless it could be clearly shown 
that such screening was practical and worthwhile. 

9.61  Between 29 June and 1 July 1987 the European Health Committee of the Council of 
Europe held its 21st meeting. An extract of a report of the 10th meeting of the Committee 
of Experts on Blood Transfusion and Immunohaematology between 19–22 May 1987 at 
Rome was circulated.75 The report noted the following discussion on the issue of surrogate 
testing for NANB Hepatitis. 

9.62  Dr Gunson had presented a synthesis of replies from a number of countries to a recent 
questionnaire. The issue was in general being given careful consideration by most blood 
transfusion services. The general impression was that the incidence of NANB Hepatitis was 
rather low, but varied widely between different regions. The value of surrogate tests such 
as ALT and anti-HBc had been studied by different groups but there was doubt about their 
cost effectiveness. Dr Gunson reported on the proposed study of ALT and anti-HBc testing 
in four centres in the UK.

71 These studies were (1) Alter (United States), ‘Post transfusion hepatitis: Clinical features, risk and donor testing’, in Infection, 
Immunity and Blood Transfusion, New York, Alan R Liss, 1985, pp47-61 [LIT.001.0811]; (2) Steinbrecher et al (Canada), 
‘Abnormal alanine aminotransferase level in blood units from donors in Montreal does not indicate high risk of transmitting 
hepatitis’, Clin Invest Med, 1983;6:327-330 and (3) Aymard et al (France), ‘Post-transfusion [NANBH] after cardiac surgery’, Vox 
sang, 1986;51:236-238 

72 Sugg et al, ‘Antibodies to hepatitis B core antigen in blood donors screened for alanine aminotransferase level and hepatitis 
[NANB] in recipients’ (based on data collected in 1980-81). This publication was in press at the time the letter by Gillon et al was 
published and was subsequently published as ‘Antibodies to hepatitis B core antigen in blood donors screened for ALT level’, 
Transfusion, 1988;28:386-388 

73 The Edinburgh study received support from the SHHD (grant No. K/MRS/50/C570). A full report of the study was published 
in 1988: Gillon et al, ‘Post-transfusion [NANBH]: significance of raised ALT and anti-HBc in blood donors’, Vox Sanguinis, 
1988;54:148-153 [SNB.008.3536]

74 [SGH.002.8107]
75 [SNB.001.9445]
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9.63  Dr B Habibi of the International Society of Blood Transfusion reviewed the available 
literature. There was a wide variation in the prevalence of NANB Hepatitis,76 ranging from 
1.6% in an Australian study to 18.2% in a French study, with an overall incidence of 
8.34% in patients who had received a transfusion compared with 1.85% in patients 
who had not received a transfusion. Dr Habibi emphasised that decision-making on the 
issue could not be carried out uniformly as between different countries or based on clear-
cut scientific data. Among arguments supporting the introduction of ALT and anti-HBc 
testing, he stressed the following issues: based on American and some French studies, a 
significant proportion of transfusion related hepatitis should apparently be prevented; no 
specific test was currently available to identify virus carriers; ALT testing in blood donors 
might represent a valuable contribution by blood transfusion centres to public health 
through counselling of donors; the evidence already published of the efficacy of such 
screening policies raised ethical issues on the initiation of additional randomised studies; 
and the reduction in health costs of treating chronic hepatitis might well balance those 
generated by the costs of screening. 

9.64  After discussion, it was agreed that a working group, comprising Professor Van 
Aken, Dr Gunson, Dr Habibi and Dr Leikola, would prepare a brief report and, if possible, 
set out recommendations on surrogate testing. 

9.65  In due course the working group reported. They concluded: 

1. The use of [a] non-specific test for the purpose of reducing the incidence of 
transfusion associated NANB Hepatitis and its possible value as a public health 
measure remained controversial issues. 

2. If a stance were taken that blood should have maximum safety then the 
tests would be introduced, but the benefits derived from this testing would 
not be uniform throughout every country. Also, there was no guarantee that, 
in a given country, there would be a significant reduction in the transmission 
of hepatitis. 

3. The introduction of non-specific tests could lead in some countries to a 
severe depletion of blood donors which might compromise the blood supply 
and this was a factor which must be taken into account. 

4. When non-specific testing was introduced in a country, provision must be 
made for the interviewing, counselling and further medical examination and 
treatment which might be required for donors found to have a raised ALT or 
who were anti-HBc positive. 

5. The committee could not give a general recommendation on the introduction 
routinely of non-specific tests for evidence of NANB Hepatitis infectivity of 
blood donors. Individual countries would have to assess the situation locally 
and decide on the appropriate action to take.     

76 As defined by persistently elevated ALT levels.
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9.66  On 4 July 1987 a letter was published by Dr McClelland (Edinburgh), the other 
Directors of the SNBTS,77 Professor Cash and RJ Perry (Director, PFC), ‘Testing blood donors 
for non-A, non-B hepatitis: irrational, perhaps, but inescapable’.78 While the authors 
accepted that the benefit from surrogate testing could not be accurately established until 
a prospective controlled study had been carried out in the UK to find out how many cases 
of post-transfusion hepatitis would be prevented, the letter stated that:

the time for this study has already passed. Starting now will give us an answer 
in 3-4 years – and that is probably 3 to 4 years too late. The introduction of 
surrogate marker testing for NANBH is now virtually inescapable. 

9.67  The authors considered that the introduction of surrogate testing of blood donations 
for NANB Hepatitis was virtually inescapable for three reasons. Firstly, new product liability 
legislation was due to come into force in the UK in 1988 and would impose strict liability 
on the producer of a therapeutic product for any harm caused by the product unless the 
producer could demonstrate having used all known methods to avoid the risk. A patient 
who contracted NANB Hepatitis via transfusion of blood or a blood product would, 
therefore, have a claim against the supplier if the harmful blood or blood product had 
come from a donor who had not been tested for both raised ALT and anti-HBc. Secondly, 
while it was hoped that pooled plasma fractions would soon be made safe by heating or 
other antiviral treatment, these processes remained to be validated in large-scale trials. 
Meantime, even if surrogate marker screening would only modestly reduce the level of 
infectivity in these products, many would argue that some improvement was better than 
none. Thirdly, the UK transfusion services would be under pressure from consumers and 
clinicians to introduce surrogate testing as commercial suppliers had introduced such 
testing and would claim that their products were safer. The authors also compared the 
costs and benefits of surrogate testing for NANB Hepatitis with the costs and benefits 
of HIV and Hepatitis B screening and concluded that the cost of preventing morbidity by 
surrogate marker testing for NANB Hepatitis may be no greater, and could be less, than 
existing screening programmes.  

9.68  On 21 July 1987 Dr McIntyre (SHHD) sent a memorandum to Mr Macniven and 
others on the subject of surrogate testing for NANB Hepatitis in blood donations.79 The 
memorandum referred to the recent letters in The Lancet and the possibility that the 
SNBTS might start surrogate testing unilaterally, without reference to England and Wales. 
The DHSS were concerned at that prospect and were reassured that that was not official 
SHHD policy. It was noted that the SNBTS had been given the opportunity to engage in a 
research programme to evaluate the need for testing but had withdrawn as they felt that 
the time for this study had already passed.80 

77 Drs Brookes (Dundee), Mitchell (Glasgow), Urbaniak (Aberdeen) and Whitrow (Inverness).
78 McClelland et al, Lancet, 4 July, 1987:36-37 [LIT.001.0328]. The letter appears to have been sent to The Lancet on 15 June 1987 

[SGF.001.2087].
79 [SGF.001.2085]
80 In the event, an application for funding for the research project was made by Drs Gillon and McClelland and was refused on 25 

September 1987.  
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9.69  On 1 August 1987 a letter was published by Drs Contreras and Barbara (North 
London BTC) taking issue with the case for surrogate testing as argued by the SNBTS 
Directors.81 The authors argued that the impact of transfusion transmitted AIDS was not 
comparable with that of transfusion-transmitted NANB Hepatitis, whose consequences 
seemed minor. They said:

The significance of [hepatitis B] and HIV infection are well known; the clinical 
importance of NANBH has to be sought. Transfusion services must not 
bow to irrational pressure for measures whose efficacy is unproven. In the 
UK, transfusion centre directors resisted commercial pressure for premature 
introduction of unsatisfactory screening tests for anti-HIV; they should show 
the same resolution with NANBH. 

9.70  Contreras and Barbara argued that it was vital to extend the few available studies of 
transfusion recipients with more complete follow-up of un-transfused patients to find out 
what role sporadic NANB Hepatitis had in the hepatitis attributed to transfusion: ‘before 
we accept that 50% of cases of NANB post-transfusion Hepatitis progress to chronicity 
and that 10% of chronic cases progress to liver cirrhosis, larger studies must be done’. 

9.71  In the same edition of The Lancet, Donnellan et al (Irish Blood Transfusion Service) 
reported on an Irish study in which 4136 donors were ALT and anti-HBc tested.82 The 
introduction of ALT screening in Ireland would result in a deferral/rejection rate of 2.7%, 
the introduction of anti-HBc screening would result in a deferral of 1% of donors and the 
introduction of both ALT and anti-HBc screening would result in a deferral rate of about 
3.45%.  

9.72  On 20 August 1987 Dr Forrester (SHHD) sent a memorandum to Dr W Forbes and 
others, responding to Dr McIntyre’s memorandum of 13 August about the research 
proposal from Drs Gillon and McClelland.83 Dr Forrester set out that the Department 
required to make a well informed decision on whether to support surrogate testing 
of blood donations for NANB Hepatitis. The benefits of such testing were not clearly 
established and there were drawbacks. The study by Dr Dow was not in itself a sufficient 
guide at present for a number of reasons. In view of the interest of the SHHD, Dr Forrester 
or Dr McIntyre would welcome the opportunity to be present at the meeting of the CSO’s 
Biomedical Research Committee on 25 September. 

9.73  On 25 September 1987 the CSO for Scotland’s Biomedical Research Committee 
rejected the research proposal by Drs Gillon and McClelland for Scottish participation in 
the UK study into surrogate NANB Hepatitis testing. The DHSS was still to determine the 
English application. 

9.74  On 25 September 1987 the United Kingdom Haemophilia Centre Directors’ 
Organisation (UKHCDO) held its 19th annual meeting.84 Dr C D Forbes (Haemophilia 
Director, Glasgow Royal Infirmary) resigned as Chairman and was replaced by Dr CR Rizza. 
Dr Craske distributed copies of his report, dated 15 September 1987, ‘UK Haemophilia 

81 Contreras and Barbara, ‘Testing of blood donations for [NANBH]’, Lancet, 1 August 1987:270-271 [LIT.001.0326] 
82 Donnellan et al, Lancet, 1 August 1987:271 [LIT.001.0326] at 0327
83 [SGH.002.8079]. The proposed research appears to have been in addition to the study into surrogate testing carried out by

Dr Gillon et al at the Edinburgh and South East Scotland BTS between April and November 1986, the results of which were first 
reported on 13 June 1987: Gillon et al, Lancet, 13 June 1987; 1366-67 [LIT.001.0346]. They were more fully reported in 1988: 
Gillon et al, ‘Post-transfusion [NANBH]: significance of raised ALT and anti-HBc in blood donors’, Vox Sanguinis, 1988;54
148-153 [SNB.008.3536]. 

84 [SNB.001.7768]
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Hepatitis Working Party Report for 1986/87’.85 The report contained a table setting out 
provisional figures of the number of patients with haemophilia who had contracted 
hepatitis that year and the particular products implicated. 

9.75  On 1 October 1987 Dr Forrester (SHHD) sent a memorandum to Mr MacNiven 
and others on the subject of screening donations for NANB Hepatitis.86 Dr Forrester 
summarised the position on testing as follows: while agreeing that the scientific evidence 
was incomplete, the SNBTS maintained that their general obligation to the recipients 
of blood and blood products required screening to start now, despite its recognised 
drawbacks and cost; the Health Departments, along with the NBTS, pressed for more 
scientific evidence before any decision to screen; the gathering of the evidence, at least in 
Scotland, was obstructed by the inadequacies of the research proposal. These inadequacies 
meant that the results of the proposed research could prove inconclusive, which was a 
serious objection to mounting it.  

9.76  On 6 October 1987 the SNBTS Directors met.87 In relation to surrogate testing, it was 
noted that the SNBTS/NBTS Microbiological Validation Group chaired by Dr Cuthbertson 
of the PFC were due to make a proposal to the Directors concerning ALT and anti-HBc 
testing. 

9.77  On 19 November 1987 Drs Gillon and McClelland (SNBTS, Edinburgh) were advised 
in writing that their application for funding for their study into surrogate testing had been 
refused. 

9.78  On 8 December 1987 the SNBTS Directors met.88 The SNBTS Microbiological 
Validation Group was to reconsider to what extent it was necessary for every centre to 
be involved in evaluating the technology for ALT testing and would report on the matter 
by 31 March 1988. It was agreed not to consider anti-HBc testing until the report on ALT 
testing had been received and discussed by the Scottish Directors. 

9.79  On 17 December 1987 Dr Forrester (SHHD) sent a memorandum to Mr Tom 
Macdonald and others.89 A commercial producer of blood products was being allowed 
by the DHSS to include in their product insert a statement that the product was derived 
from donations which had been ALT tested. That was likely to stimulate pressure for the 
introduction of surrogate testing. 

85 [SNB.001.7706]
86 [SGH.002.8077]
87 [SGF.001.0249]
88 [SNB.002.7234] 
89 [SGH.002.8062]
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Summary

9.80  Thus, by the end of 1987:

• The issue of whether to test UK blood donors for surrogate markers of 
NANB Hepatitis remained controversial.

• Discussions had been ongoing in the UK for almost two years on the need, 
feasibility and funding for a large multi-centre study on the issue. 

• Views as to whether a Scottish centre should be included in the study had 
gone back and forth. 

• The Chief Scientific Officer for Scotland appeared reluctant to fund the 
inclusion of a Scottish centre in the study. 

• While the SNBTS Directors had recommended that surrogate testing of 
blood donors should be introduced, that view was not shared throughout 
the SNBTS.90

• The transfusion directors in England and Wales did not support the 
introduction of surrogate testing and considered that further research was 
required.

1988

9.81  In 1988 fuller details of the study into surrogate testing by Gillon et al (SNBTS, 
Edinburgh) were published.91 There was no overlap between donors with raised ALT and 
those with anti-HBc. Combined screening would lead to the loss of at least 4.4% of 
donations. The authors concluded: 

In view of the medical and economic implications of the introduction of these 
screening tests, and the poverty of data on the clinical significance of post-
transfusion non-A, non-B hepatitis … such a screening programme cannot 
be justified at present. Further studies are required, including a prospective 
controlled trial of the effects of screening.  

9.82  In 1988 Kitchen et al (Brentwood BTC) reported on a study to determine the 
incidence of anti-HBc in donors at the North East Thames Regional Transfusion Centre.92 
1893 donors were screened for anti-HBc. Thirty-five (1.85%) were found to be repeatedly 
positive. None of the donors involved in the study were subsequently reported as having 
been implicated in any case of post-transfusion hepatitis. The authors concluded: 

The apparent low incidence of reported cases of PTH in the United Kingdom 
is demonstrated by the fact that during the last 12 months, in the area served 
by the North East Thames [RTC], approximately 120,000 units of blood were 
transfused and only three cases of PTH were reported for follow-up of the 
implicated donors. In the light of the findings of this study, and the very small 

90 Dow et al and Gillon et al considered that surrogate testing was not justified on the basis of the evidence then available. 
91 Gillon et al, ‘Post-transfusion [NANBH]: significance of raised ALT and anti-HBc in blood donors’, Vox Sanguinis, 1988;54:148-

153 [SNB.008.3536]. The results had first been published on 13 June 1987 in a letter to The Lancet by Gillon et al 
[LIT.001.0346].

92 Kitchen et al, ‘Incidence and significance of hepatitis B core antibody in a healthy blood donor population’, Journal of Medical 
Virology, 1988;25(1):67-75 

reference_pdf/SNB0083536.pdf
reference_pdf/LIT0010346.pdf


Chapter 9: Hepatitis 1986 to date 

271

number of cases of PTH reported in the United Kingdom, we believe … that 
at the present time there is likely to be very little benefit in the introduction of 
anti-HBc screening of blood donors. The loss of approximately 2% of available 
donors because of deferment would cause problems for those transfusion 
centres facing shortages of donors, especially those serving the Greater London 
Area. The costs of testing donations for the presence of anti-HBc is high and in 
the current financial climate would be hard to justify. A further consideration 
is the need to counsel those donors found to be anti-HBc positive. Although 
the introduction of surrogate testing may eventually be unavoidable, we 
believe that only a controlled prospective study would provide the necessary 
information to determine the significance of donor anti-HBc levels in relation 
to PTH, especially NANB, in the United Kingdom.  

9.83  On 20 January 1988 a paper was produced: ‘Screening of NBTS blood donors’
(CBLA 88/10), proposing that the BPL come into line with all other major fractionators 
of human plasma by including ALT testing in the specification of source plasma collected 
by blood donor centres.93 The paper noted that the scientific basis for introducing ALT 
screening of donors was far from satisfactory. The drive for ALT testing was strongly 
augmented by manufacturer’s liability and the demands of patients to eliminate NANB 
Hepatitis as a sequel to treatment, with the development of severe liver disease in up 
to 60% of sufferers.94 As regards Factor VIII, BPL were distinguished from the remaining 
field by the use of dry-heat virus inactivation and the use of plasma unscreened for ALT. 
To that extent, BPL operated outside the ‘state of the art’ practised in the USA and Europe. 
An estimated 2 to 5% of donations would be unnecessarily rejected by ALT testing.   

9.84  On 14 April 1988 Dr Forrester (SHHD) wrote a memorandum to Mr T Macdonald 
and Dr McIntyre on surrogate screening for NANB Hepatitis.95 The CSO for Scotland had 
applied exacting scientific criteria to the proposal for funding the Scottish limb of the 
UK research project and had declined to fund it. Meantime, DHSS research funds had 
very recently become available for the English limb of the project. The English data was 
expected to be sufficient statistically, without the Scottish input originally planned. While 
Scotland risked being left behind, there might not be drawbacks to that. 

9.85  On 15 April 1988 Dr Moir (DHSS) sent a memorandum to Dr McIntyre and
Dr Forrester.96 The DHSS Research Management Division also had reservations as to 
whether the English part of the UK study could achieve its stated objectives and was not 
providing funding. Instead, the relevant DHSS policy division appeared to have taken the 
view that these reservations should be set aside and the study funded. The funding was 
to be provided from a policy resource and not the research budget. While there was some 
Scottish data on the prevalence of the problem (due to the study in the West of Scotland), 
there was no comparable study relating to England and Wales. Dr Metters (DHSS) felt that 
a substantial part of his policy colleagues’ interests in funding the study was that it would 
allow them to play for time in the hope that instead of ALT a more suitable screening assay 
could be found which would act as a marker for NANB Hepatitis. 

93 [DHF.003.0500] 
94 The meaning of, and basis for, this assertion is unclear. It is a much higher figure than was otherwise reported at the time for 

the percentage of NANB Hepatitis patients with chronically elevated ALT levels who developed cirrhosis (ie between 10–20%) 
and may have been intended to be a reference to the percentage of patients with NANB Hepatitis who developed chronically 
elevated ALT levels. 

95 [SGH.002.8058]
96 [SGF.001.2059]
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9.86  On 5 May 1988 the SNBTS and Haemophilia Centre Directors met.97 As regards 
screening for NANB Hepatitis, Dr Forrester (SHHD) advised that a research project was 
being mounted in England and that a decision whether to introduce screening would 
probably wait upon its outcome. Dr McClelland and Professor Cash were noted to consider 
the delay unjustifiable. 

Breakthrough

9.87  In the event, the controversy over screening blood donors for surrogate markers 
of NANB Hepatitis was largely overtaken by events, namely, the isolation by Chiron 
Corporation of a genome of what would become known as the Hepatitis C virus, which 
enabled, for the first time, the development, and eventual introduction, of a direct test 
for the virus.

9.88  The first breakthrough in the search for the cause of NANB Hepatitis had come 
about in 1978 when two investigative groups independently produced the disease in 
chimpanzees by injecting them with serum or plasma from patients with hepatitis or from 
donors whose blood had previously been shown to transmit the disease to other humans.98 
The transmission of NANB Hepatitis to chimpanzees provided important impetus to the 
research of this virus. It ultimately led to the discovery by molecular cloning in 1988 of the 
virus associated with most cases of NANB Hepatitis - the Hepatitis C virus. 

9.89  The isolation of the virus was announced in a news release by Chiron on 10 May 
1988 which stated: 

Scientists at Chiron Corporation have identified, cloned and expressed proteins 
from a long-sought blood borne hepatitis non-A, non-B virus and have 
developed a prototype immunoassay that may lead to a screening test for 
hepatitis non-A, non-B antibodies.99

9.90  Scientific details of the discovery were not published at the time.100 The American 
Association of Blood Banks (AABB) reported that while there remained some scepticism 
about the results, a leading expert in the field, Harvey Alter (US National Institutes of 
Health) was of the view that the data he had seen looked very good.101 The AABB further 
reported that health experts were agreed that further testing still needed to be performed 
because the protein identified might be one of several capable of causing NANB Hepatitis. 

9.91  Identification of the Hepatitis C virus was, in the end, a work of inventive genius 
and persistence that threatened the financial viability of Chiron where Dr Houghton and 
his collaborators worked. The response of peer group commentators was later set out as 
follows:

The pathway leading to the identification of the causative agent of NANB 
hepatitis has been long and tortuous. In retrospect, the length of this process 

97 [SGH.001.7505] 
98 Alter HJ., Purcell RH., Holland PV., Popper H., Lancet 1978;1: 459 [LIT.001.1645] and Tabor E., Gerety RJ., Drucker JA., Seeff LB., 

Hoofnagle JH., Jackson DR., April M., Barker, LF., Lancet 1978;1:463 [LIT.001.1642]
99 Nature, 19 May 1988 [SGH.002.8036]
100 Scientific details of the discovery were not published until April 1989: Choo et al, ‘Isolation of a cDNA clone from a blood-borne 

non A non B virus genome’, Science 1989;244:359-362 [LIT.001.0629] and Kuo G., Choo Q-L., Alter HJ et al ‘An assay for 
circulating antibodies to a major etiological virus of human non-A, non-B hepatitis’ Science,1989;244:362-364 [LIT.001.0629] at 
0632

101 Blood Bank Week, 13 May 1988 [SNB.002.4411]
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can be explained by the low levels of infectivity and the weak and delayed 
humoral immune response of the host. For these reasons, attempts using 
conventional virological methods produced only deep frustration for many 
years. Instead, it was through an unconventional approach, taking advantage 
of the increasingly refined techniques of molecular biology, that success was 
eventually achieved…It was from a chronically infected chimpanzee that large 
amounts of pooled plasma with an unusually high titre of infectivity were 
obtained for the molecular cloning of the viral genome … By using overlapping 
clones, the entire sequence of the HCV genome was subsequently obtained. 
Thus, HCV represents the first virus in the history of virology that has been 
characterized primarily by molecular means before it was visualized by electron 
microscopy or isolated in culture.102

9.92  As more fully set out below, Choo and others, led by Dr Houghton, were to publish 
a series of papers between 1989 and 1991 in which they described the isolation of 
the DNA clone and the organisation and diversity of the Hepatitis C virus. Their work 
transformed the diagnosis of NANB Hepatitis from one based merely on exclusion into 
that of a specific disease, Hepatitis C, and provided the best evidence that that virus was 
the major aetiological agent of post-transfusion hepatitis.103 For their work Chiron were 
granted a patent, and lengthy and complex litigation followed. So far as is material, the 
challenge of the patent failed.104 

9.93  Returning to events at the time, in July 1988 the SNBTS contacted Chiron to enquire 
about the availability of the Chiron test and were advised that a test might be available 
towards the end of 1989.105 

9.94  On 14 July 1988 Dr E L Harris (Deputy Chief Medical Officer, England and Wales), 
sent a memorandum to various individuals, including Dr Forrester (SHHD) proposing the 
creation of an Advisory Committee on the Virological Safety of Blood (ACVSB).106 As set 
out below, this group was duly set up and met for the first time on 4 April 1989. This 
group became the main advisory committee to the UK Government on whether surrogate 
testing of blood donors for NANB Hepatitis and screening of donors for Hepatitis C should 
be introduced.  

9.95  On 26 August 1988 Mr J Hamill (SHHD) sent a memorandum to the Chief Medical 
Officer for Scotland (copied to Dr Scott and Mr Macniven) in relation to proposed 
discussions between the SNBTS and their Dutch and Finnish counterparts.107 Mr Hamill 
stated that, coming new to the subject, he could not understand why the top priority 
should not be ensuring that there were adequate links between the SNBTS and its English 
counterpart and, in particular, between PFC and BPL. After speaking to Dr Perry (Director, 
PFC), Mr Hamill understood that collaboration between the two establishments was not 

102 Viral Hepatitis, ed Zuckerman & Thomas, 1993: Chapter 14; Farci and Purcell Natural history and experimental models pp 246-7
103 Over 90% of cases of NANB transfusion-related hepatitis were subsequently shown to be due to infection with the Hepatitis C 

virus: Aach et al, ‘Hepatitis C virus infection in post-transfusion hepatitis. An analysis with first and second generation assays’, 
New England Journal of Medicine, 1991;325:1325 [LIT.001.0851]

104 Chiron Corporation and Others v Murex Diagnostics Ltd and Others and Chiron Corporation and Others v Organon Teknika and 
Others (1996) R.P.C. 535. The scientific background to the discovery is more fully set out in Lord Justice Morritt’s judgment, from 
page 589.  

105 Taken from a response on behalf of the SNBTS dated 13 September 2005 to questions raised in a Crown Office Report into 
the holding of a Fatal Accident Inquiry into the deaths of the Reverend David Black and others [BLA.001.2097] and page 10 of 
[BLA.001.2098] 

106 [SGH.003.1265]
107 [SGH.002.4677]

reference_pdf/LIT0010851.pdf
reference_pdf/BLA0012097.PDF
reference_pdf/BLA0012098.PDF
reference_pdf/SGH0031265.PDF
reference_pdf/SGH0024677.PDF


Chapter 9: Hepatitis 1986 to date 

274

all that it might be. Mr Hamill wondered whether there was a risk that these foreign 
contacts would lead down a road towards greater ‘independence’ from England when 
what should be being considered were ways in which to maximise the return to Scotland 
from England’s research and product testing efforts. 

9.96  On a separate matter, Mr Hamill attached a letter from Mr Donald of the Common 
Services Agency (CSA) advising that there was a risk involved in the use by Lothian 
Health Board of Factor VIII supplied by Alpha Therapeutic UK Limited.108 The product 
was manufactured using a solvent chemical method and ‘relatively gentle heat’ and was 
understood to be capable of transmitting NANB Hepatitis to possibly 20% of recipients. 
Mr Hamill noted that some of the patients to whom the product was being or had been 
supplied might already be infected.109 

9.97  On 30 August 1988 Dr Forrester (SHHD) sent a memorandum to the Chief Medical 
Officer responding to the points in Mr Hamill’s memorandum.110 Formal attempts to forge 
proper research and development (R&D) links between Scotland and England had been 
made and collapsed into acrimony. A DHSS minute of 10 June 1987 saddled Scotland with 
the blame.111 Only coercion from above and some resolute decisions about R&D funding 
would get SNBTS and the Central Blood Laboratories Authority to make common cause. 
Dr Forrester observed, however, that the picture of the two bodies at blows was only 
what was presented to the Department of Health (DOH)112 and SHHD. Behind the scenes 
the two bodies were in bed with each other; for instance PFC were now conducting virus 
elimination research for BPL by mutual arrangement. 

9.98  Dr Forrester made a number of observations on the risk of NANB Hepatitis from 
the commercial Factor VIII made by Alpha, including that the product had been licensed 
and the risks found to be tolerable. He doubted whether Mr Donald of the CSA had 
been served a dispassionate view. One PFC product (an intravenous immunoglobulin) 
was presently under suspicion of transmitting NANB Hepatitis to several recipients.113 The 
memorandum concluded: 

We cannot prudently make much of the point, but this particular hepatitis is 
so benign, at least in the short term, that evidence of transmission has to be 
specially sought, the patient not being ill at all in the ordinary sense. 

9.99  The reference in Dr Forrester’s memorandum of 30 August 1988 to a PFC intravenous 
immunoglobulin (IV IgG) product transmitting NANB Hepatitis to patients appears to be 
a reference to a letter by Williams et al published in The Lancet on 27 August 1988.114 
The background to the letter was that preparations of intramuscular gammaglobulin 
(IM GG) had not been associated with transmission of NANB Hepatitis but that there 
had been several reports since 1984115 of transmission of NANB Hepatitis by intravenous 

108 [SGH.002.4695] The reference to the Alpha product appears to have been a reference to ‘Profilate HT’, wet heated at 60ºC for 
20/24 hours. 

109 On another copy of Mr Donald’s letter to Mr Hamill, a note was written (seemingly by Dr Forrester) stating ‘The product is, I 
understand, licensed and the Lancet in July published evidence that it does not transmit non-A, non-B hepatitis. The evidence is 
inevitably open to some question, relying only on a carefully-followed small set of patients’ [SGH.002.4697].  

110 [SGH.002.4672]
111 [SGH.007.6676]
112 Formerly the Department of Health and Social Security
113 This appears to be a reference to the report by Williams et al, published on 27 August 1988, discussed below 
114 Williams et al, ‘Non-A, non-B hepatitis transmission by intravenous immunoglobulin’, Lancet, 27 August 1988:501 

[SGH.004.6802] 
115 The first being that in 1984 by Lever et al
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gammaglobulin (IV GG) prepared by different manufacturers.116 In their letter, Williams 
et al reported the transmission of NANB Hepatitis to four recipients of a single batch of 
IV immunoglobulin (IgG) manufactured by the SNBTS. The product was administered in 
late 1987. Thirty other patients who received the same batch did not show ALT elevations 
consistent with NANB Hepatitis. The safety of SNBTS IV IgG had previously been reported.117 
More than 2000 doses from over 100 batches had been administered. Every recipient had 
been followed up and the four cases reported were the only cases of NANB Hepatitis 
associated with the product. The four cases were all associated with a single batch. No 
departures from the standard manufacturing procedure had been identified. Although 
every batch was manufactured from about 20,000 donations, the authors considered it 
possible that there was an exceptionally high level of NANB Hepatitis virus in the starting 
plasma used to manufacture the batch in question and that that exceeded the capacity 
of the process to inactivate the virus. Procedures to increase the margin of safety of the 
product were under development. The authors stated that the cases demonstrated the 
importance of continued close surveillance of recipients of IV IgG, even if symptom-free, 
by careful monitoring of liver function and recording of all batches received.118 

9.100  The SNBTS Directors met on 27 September 1988.119 Surrogate testing for NANB 
Hepatitis was discussed. The Microbiological Validation Group’s120 proposals on anti-
core testing were not ready. The Microbiological Validation Group had undertaken a 
multi-centre evaluation of an ALT test produced by BDH (a pharmaceutical company). A 
tripartite study of ALT testing was being undertaken in England and Wales. The NIBSC/UK 
BTS Working Group was recommending that ALT testing of blood donation should begin 
in England and Wales. The SNBTS were awaiting reaction to a request for funds in the 
public expenditure survey bid for 1989–90. There was discussion of the Ortho anti-HCV 
test. The ELISA test which Ortho were developing in association with Chiron had been 
the subject of a workshop at the International Society of Blood Transfusion Conference 
in July 1988. The test was not imminent and the data presented had been inconclusive. 
The antibody was a late developing one which would present similar problems in relation 
to the ‘window‘ as HIV did. ALT remained the earliest indicator available of infection. It 
was agreed not to plan any medium term policy on the successful introduction of Chiron 
technology and that ALT would remain the test of choice meantime. 

9.101  On 13 December 1988 the SNBTS Directors met.121 On the question of surrogate 
testing, the Microbiological Validation Group had not done any significant work since 
the last meeting as the anti-HBc project had a low priority. The Directors agreed that the 
group had more important matters to fulfil. As regards ALT testing, Dr Wagstaff now had 
the Scottish details. The DOH had funded three centres to do a study of ALT and anti-HBc 
and Dr Gunson would send the details to Professor Cash. Dr Gunson advised that Ortho/
Chiron had agreed to test one thousand randomly selected samples from the NBTS study 
by their anti-HCV test. Dr Gunson would report to the next meeting. Professor Cash 

116 Bussel et al, ‘Transmission of viral infection by preparations of intravenous immunoglobulin’, Plasma Ther Transfus Technol, 
1988;9:193-205 [LIT.001.0585]

117 Leen et al, ‘Serum ALT levels in patients with primary hypogammaglobulinaemia receiving replacement therapy with intravenous 
immunoglobulin or fresh frozen plasma’, Vox Sang, 1986;50:26-32 

118 There was a follow-up report in 1989: Williams et al, ‘Transmission of [NANBH] by ph4-treated intravenous immunoglobulin’, 
Vox Sanguinis, 1989;57:15–18 [SGH.004.6795]. Of the four patients who had developed NANB Hepatitis, over a follow-
up period of 8–12 months, ALT levels had returned to normal in three patients, but biopsy-proven chronic NANB Hepatitis 
developed in the fourth. That patient had been started on therapy with alpha-interferon. All patients remained asymptomatic.  

119 [SGH.002.8027]
120 The SNBTS/NBTS Microbiological Validation Group, chaired by Dr B Cuthbertson. 
121 [SNB.002.7350]
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confirmed that Scottish Directors would not commence surrogate testing until the DOH 
and SHHD supported and funded the project, which would be a task for the national 
advisory body (ie a group proposed to be established by the UK Blood Transfusion Services 
to advise the Departments of Health on policies).122 

9.102  On 24/31 December 1988 an editorial was published in The Lancet summarising 
the recent history of ‘Chronic liver disease and haemophilia’.123 The editorial noted 
that while acute post-transfusion hepatitis and chronic increases in liver enzyme 
concentrations had long been associated with both Factor VIII and IX infusion, those 
caring for haemophilia patients were slow to accept chronic progressive liver disease 
as an important complication. Few haemophilia patients had any signs or symptoms of 
liver disease, deaths from hepatic failure were rarely reported, and raised ALT levels were 
attributed to chronic persistent hepatitis rather than chronic active hepatitis. The results 
of early series of patients undergoing liver biopsy were generally reassuring in that most 
of them showed either chronic persistent hepatitis or mild chronic active hepatitis, with 
little to suggest severe liver damage.124 In a seven year follow up study, Hay et al (1985) 
had documented a significant progression from chronic persistent hepatitis to chronic 
active hepatitis to cirrhosis.125 Their cumulative figure of 35% of patients with chronic 
active hepatitis/cirrhosis was echoed by data from West Germany (Schimpf, 1986).126 
Similar figures were provided in a recent report from Dr Miller and colleagues in London 
(1988).127 The Lancet editorial stated: 

The evidence that chronic progressive liver disease is an important complication 
of haemophilia treatment is therefore becoming increasingly persuasive. 
Furthermore, experience with other types of viral hepatitis suggests that 
cirrhosis and hepatocellular carcinoma may first appear decades after infection.   

Summary

9.103  Thus, by the end of 1988:

• There was an increased awareness of the potential seriousness of NANB 
Hepatitis. 

• The name NANB Hepatitis continued to be used, rather than Hepatitis C, 
reflecting, presumably, the continuing uncertainty at the time regarding the 
significance of Chiron’s discovery (in particular, against the background that 
scientific details of the discovery and the test developed by Chiron/Ortho 
were not published until April 1989). 

122 This appears to be a reference to the UK Advisory Committee on the Virological Safety of Blood (first proposed on 4 July 1988 
and which first met on 4 April 1989).

123 ‘Chronic liver disease and haemophilia’, Lancet, 24/31 December 1988:1465-1466
124 Reference was made to the following reports: (1) Lesesne et al, ‘Liver biopsy in hemophilia A’, Ann Intern Med, 1977;86:703-

707; (2) Preston et al, ‘Percutaneous liver biopsy and chronic liver disease in haemophiliacs’, Lancet, 1978;ii:592-594 
[LIT.001.0387]; (3) Spero et al, ‘Asymptomatic structural liver disease in hemophilia’, New England Journal of Medicine, 
1989;293:1373-1378 [LIT.001.0177]; (4) Mannucci et al, ‘Non-progressive course of [NANB] chronic hepatitis in multitransfused 
hemophiliacs’, Blood, 1982;60:655-658 [LIT.001.0543] and (5) Stevens et al, ‘Liver disease in haemophiliacs: an overstated 
problem’, British Journal of Haematology, 1983;55:649-655 [LIT.001.0008] 

125 Hay et al, ‘Progressive liver disease in haemophilia: an understated problem?’, Lancet, 1985;i:1495-498 [LIT.001.0335]
126 Schimpf, ‘Liver disease in haemophilia’, Lancet, 1986;i:323 [LIT.001.0341] at 0342
127 Miller et al, ‘Non-invasive investigation of liver disease in haemophiliac patients’, J Clin Pathol, 1988;41:1039-1043
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• While consideration continued to be given to whether surrogate testing for 
NANB Hepatitis should be introduced, attention had turned to the need to 
obtain and evaluate the Ortho/Chiron test. 

• Steps were in hand to set up the Advisory Committee on the Virological 
Safety of Blood (ACVSB), with a proposed remit, among other things, of 
advising the government on the screening of blood donations for NANBH/
HCV. 

1989

9.104  In 1989 the eighth edition of Sherlock’s, “Diseases of the Liver and Biliary System” 
was published. NANB Hepatitis was still ‘ill defined’.128 As regards the parenteral type of 
NANB Hepatitis, Sherlock stated:

The causative agent has not hitherto been identified … [although] a viral 
genomic clone has been isolated from infected plasma and liver. This 
encodes the antigen associated with non-A, non-B viral hepatitis in man and 
chimpanzees.129 

9.105  As regards the clinical picture of the disease:

60% of patients will have raised serum transaminases one year later. In 68% 
the disease becomes chronic and in 20% cirrhosis develops. Hepato-cellular 
carcinoma … is a rare complication. Marrow aplasia may be fatal.130 

9.106  Later, the author stated:

[Prognosis] is very variable. In some, the diseases are benign with spontaneous 
biochemical improvement over one to three years. In others, chronic persistent 
hepatitis and chronic active hepatitis can convert to more serious disease and 
even go on to cirrhosis. In general, however, in spite of biochemical disease, 
the patient is asymptomatic and the development of hepatic failure is rare. 
Hepato-cellular cancer has been recorded but is exceedingly rare.131 

9.107  Sherlock commented on surrogate testing for NANB Hepatitis as follows: 

If blood with an alanine transaminase level exceeding 50 is discarded 30% of 
[NANB Hepatitis] would be prevented with a donor loss of 1-3%. The usual 
cause of the raised transaminase is obesity or alcohol abuse and only 20% are 
presumptive carriers of [NANB Hepatitis]. Serum hepatitis B core antibody can 
also be used for screening. Those exposed to hepatitis B are likely to have been 
exposed to [NANB Hepatitis]. This test would reduce post-transfusion hepatitis 
by 37% with a donor loss of 4-8%.132 

128 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p301
129 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p326
130 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p327
131 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p367
132 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p327 
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9.108  It was also noted that: ‘A radioimmunoassay test which will diagnose, and 
hopefully prevent, at least one type of transfusion related [NANB Hepatitis] will shortly be 
available’.133 

9.109  On 24 February 1989 the UK BTS Advisory Committee on Transfusion Transmitted 
Diseases, chaired by Dr Harold Gunson, held its first meeting.134 The Committee’s terms of 
reference were agreed as follows: 

1. To consider the epidemiological, clinical and laboratory aspects of diseases 
which may be transmitted by the transfusion of blood and blood products. 

2. To determine the appropriate policy which should be implemented by the 
UK Blood Transfusion Services for the control of transfusion transmitted 
diseases, and 

3. To advise the Departments of Health accordingly.135 

9.110  Dr Gunson introduced the meeting by saying that he had, about a year ago, 
discussed with Drs McClelland and Pickles the forming of a UK group to determine policy 
with respect to transfusion transmitted diseases. The DOH were in the process of forming 
such a group but its brief would be wider than blood transfusion medicine, embracing 
transplantation and other aspects of disease transmission.136 The present Committee had 
been formed to discuss transfusion transmitted diseases and to provide advice to the 
Departments of Health. There was discussion of NANB Hepatitis. Dr Contreras (North 
London BTC) outlined the results of the study in England and Wales. Dr Mitchell (SNBTS, 
Glasgow) reported that in a Glasgow study of 5000 donations, 2.8% of donors had 
elevated ALT levels. With respect to anti-HBc tests, in a separate study 17 out of 2000 
donations were found positive, of which 15 were reproducible. Professor Cash reported 
that in Scotland the methodology for ALT testing had been examined and a standardised 
method had been agreed upon. This was available at the RTC’s if ALT testing was agreed. 
It was agreed that there should be no recommendation to institute ALT testing until the 
current study was completed in England. It was noted, however, that there was a degree of 
inevitability about the introduction of the test which was required by regulatory authorities 
in other countries to determine the acceptability of fractionated plasma products. That 
would be discussed with BPL in the near future. Dr Gunson reported that Ortho had 
approached him with respect to trials of the Ortho anti-HCV test in the UK. He would 
report on that later when further details were available.137  

9.111  In a letter of 8 March 1989, Dr E L Harris (Deputy Chief Medical Officer, England and 
Wales) noted that the UK Health Ministers had agreed to set up the ACVSB.138 Ministers 
believed it was of the utmost importance that the UK Blood Transfusion Services act in 
unison on this subject, and with the benefit of the best advice available. The terms of 

133 Sherlock, Diseases of the Liver and Biliary System, 8th edition, 1989, p327. This appears to be a reference to the Chiron/Ortho 
anti-HCV test.

134 [SNB.006.1975]. The following persons were present, namely, Professor Cash (National Medical Director, SNBTS); Dr Contreras 
(North London BTC); Dr Follett (Hepatitis Reference Laboratory, Ruchill Hospital, Glasgow); Dr Gunson (National Director, NBTS); 
Dr Mitchell (SNBTS, Glasgow) and Dr Mortimer (Public Health Laboratory Service).

135 These terms of reference are taken from a response on behalf of the SNBTS dated 13 September 2005 to questions raised 
in a Crown Office Report into the holding of a Fatal Accident Inquiry into the deaths of the Reverend David Black and others 
[BLA.001.2097] and page 3 of [BLA.001.2098]. 

136 This is, presumably, a reference to the Advisory Committee on the Virological Safety of Blood
137 A preliminary report on the results of a study of the anti-HCV test at the North London, Bristol and Manchester RTCs was 

produced to the third meeting of the Advisory Committee on the Virological Safety of Blood on 3 July 1989 [SNB.001.9545].
138 [SNF.001.1263]
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reference of the ACVSB were: ‘To advise the Health Departments of the UK on measures to 
ensure the virological safety of blood, whilst maintaining adequate supplies of appropriate 
quality for both immediate use and plasma products’.139 A paper for the first meeting 
noted that the Committee’s concern was:

matters of major policy, not the detailed implementation of policy. The 
intention is that any proposed changes in requirements or practices of one of 
the main groups (transfusion service, fractionators, regulators) that has major 
implications for the others are brought to this group first for discussion.140 

9.112  Terms of reference of related groups were noted as follows: 

• the UK Advisory Committee on Transfusion Transmitted Diseases (ACTTD): 
a new UK group that would be considering many of the same issues as the 
ACVSB, but only from a transfusion viewpoint, 

• a BTS/National Institute for Biological Standards and Control (NIBSC) group 
formed between the NBTS/SNBTS and the NIBSC to formulate scientific 
guidelines for the standardisation and safety of blood and blood products, 
and

• the Advisory Group on Hepatitis, which provided ‘medical advice to 
the Chief Medical Officers of the Health Departments on all aspects of 
communicable hepatitis’ and had the appropriate technical expertise for 
detailed consideration of the technical aspects of screening donors and 
plasma for various forms of hepatitis, leaving the ACVSB to consider the 
wider policy issues.

9.113  The first meeting of the ACVSB took place on 4 April 1989 under the chairmanship 
of Dr E L Harris.141 The minutes recorded that the issues which required early attention were 
Creutzfeldt-Jakob Disease, the European Community Directive on Blood Products and 
testing for HTLV1. These were the main items of business for the meeting. The intention 
was that the next meeting would concentrate on viral hepatitis. 

9.114  At a meeting on 29 March 1989, Drs Gunson, Contreras, Barbara and others 
discussed how trials were to take place of the newly developed Ortho anti-HCV test.142 

9.115  On 21 April 1989 Choo et al (Chiron and US Centres for Disease Control) published 
scientific details of the isolation by Chiron of the genome of the Hepatitis C virus.143 At the 
same time, Kuo et al (Chiron, US National Institutes of Health and others) published details 
of the test developed by Ortho/Chiron to detect antibodies to the Hepatitis C virus.144 
The test, an enzyme-linked immunosorbent assay (ELISA), used a polypeptide (C100-3) 
synthesised in recombinant yeast clones of the Hepatitis C virus to capture circulating 

139 [SNB.001.9366]
140 [SNB.001.9366]
141 [SNF.001.1219]. The other members of the Committee were Dr Gunson (National Director NBTS); Dr Lane (Director, Blood 

Products Laboratory, Elstree); Dr Summerfield (Consultant Haematologist, Middlesbrough General Hospital); Dr Perry (Director, 
PFC); Dr Minor (NIBSC); Prof Zuckerman (London School of Hygiene and Tropical Medicine); Dr Tuddenham (Haematology 
Department, Northwick Park Hospital); Dr Mitchell (Glasgow, SNBTS) and Dr Mortimer (Public Health Laboratory Service). There 
were various government medical observers including Dr McIntyre (SHHD).

142 A v National Blood Authority, paragraph 147. It is unclear whether the SNBTS were also represented at this meeting. 
143 Choo et al, ‘Isolation of a cDNA clone derived from a blood-borne Non-A, Non-B viral hepatitis genome’, Science, 

1989;244:359-362 [LIT.001.0629] 
144 Kuo et al, ‘An assay for circulating antibodies to a major etiologic virus of human Non-A, Non-B hepatitis’, Science, 1989; 

244:362 [LIT.001.0629] at 0632
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viral antibodies. The anti-HCV ELISA was evaluated in four separate panels of known/
suspected NANB Hepatitis infected sera with, on the face of it, impressive results. Kuo et 
al concluded: 

These data suggest that HCV is a major cause of chronic NANBH throughout 
the world. The advent of the specific, sensitive test for HCV antibody described 
here should improve the safety of the world’s blood supply as well as provide 
an important clinical diagnostic tool.

9.116  On 19 May 1989 the ACTTD held its second meeting. Dr Barbara reported on the 
Ortho anti-HCV assay.145 

9.117  On 22 May 1989 the second meeting of the ACVSB took place.146 There was 
discussion of hepatitis. A study at Central Middlesex Hospital had shown the incidence of 
post-transfusion hepatitis to be one per cent147 although the general incidence might be 
underestimated as General Practitioner reporting of jaundice was poor. 

9.118  A paper by Professor Zuckerman, (Professor of Microbiology, Royal Free Hospital 
School of Medicine, London) was circulated for the second meeting of the ACVSB. The 
paper, ‘Unresolved issues in NANBH’, had been delivered at an international conference 
in December 1988.148 The paper set out that NANB Hepatitis was the most common form 
of hepatitis occurring after blood transfusion in countries which screened for Hepatitis 
B. Although, in general, the illness was mild and often subclinical, or anicteric, severe 
hepatitis with jaundice did occur and the infection was a significant cause of fulminant 
hepatitis. There was considerable evidence that the infection might be followed in many 
patients by prolonged viraemia and the development of a persistent carrier state. Studies 
of the histopathological sequelae of acute NANB Hepatitis infection revealed that chronic 
liver damage, which might be severe, might occur in as many as 40–50% of the patients. 
An RNA virus had been cloned successfully in the USA and independently in another 
laboratory in Japan. Professor Zuckerman’s paper considered the question of surrogate 
testing. Surrogate testing for anti-HBc seemed more promising that testing for HBsAg. 
ALT levels varied with age, sex, alcohol use and geographical region and would not be 
useful as a surrogate marker of NANB Hepatitis. 

9.119  Another paper was circulated for the second meeting of the ACVSB, discussing 
a number of matters in relation to NANB Hepatitis.149 The paper set out that the current 
position of the UK licensing authority was that surrogate testing by ALT was not a licensing 
requirement for blood or blood products. A study of surrogate testing in the UK was 
being co-ordinated by Dr Gunson on behalf of the UKBTS. It was too early to report as 
yet, but all of the samples had been collected and screened for ALT and anti-HBc. It was 
hoped that in June a review of the study would take place although conclusions could 
not be drawn until the results of the Chiron/Ortho test were known. Although there was 
no UK experience of the Chiron/Ortho test, arrangements had been made by the UKBTS 
for 10,000 tests, to allow testing of the donors in the NANB Hepatitis study. The paper 

145 A v National Blood Authority, paragraph 147
146 [SNB.001.9416]
147 This appears to be a reference to the Medical Research Council study reported in 1974, ‘Post-transfusion hepatitis in a London 

hospital: results of a two-year prospective study – A report to the MRC blood transfusion research committee by the MRC 
working party on post-transfusion hepatitis’,  
J. Hyg., Camb. 1974;73:173-188 [LIT.001.0116] 

148 [SNB.001.9490]
149 [SNB.001.9483]
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noted the April 1989 articles by Choo et al and Kuo et al in Science publishing the details 
of the isolation of what Chiron had termed the Hepatitis C virus and the development of 
a test to detect antibodies to the virus. The paper noted that although Hepatitis C was a 
major cause of chronic NANB Hepatitis, the assay might not identify other forms of NANB 
Hepatitis, transmitted either by blood or other routes. The paper stated: 

At present there does not appear to be any urgent need to introduce routine 
surrogate testing for NANB hepatitis among voluntary blood doors in the 
UK in respect of public health. The position should be reconsidered by this 
Committee when the results of the UKBTS NANB study are available. 

9.120  The paper stated that the results of the study should give an indication of the 
effect of testing for surrogate markers of NANB Hepatitis on donor panels, the costs 
involved and an indication of its value in the UK. The Ortho anti-HCV ELISA test would 
help with interpretation of the data obtained. That test might also make surrogate testing 
obsolete, providing that the UKBTS and other studies confirmed the promising results so 
far reported, and assuming that the cost benefit analysis was satisfactory. 

9.121  The minutes of the second meeting of the ACVSB noted that although some 
experts in the USA considered only one virus caused NANB Hepatitis, there might be two 
or more. The Ortho test was estimated to pick up approximately 50% only and there 
was a need for caution. There had been enormous progress and once the sequence was 
published it would be possible to test without recourse to Chiron. 

9.122  At their second meeting, the ACVSB concluded that NANB Hepatitis testing should 
not be introduced prior to the results of the UKBTS NANB Hepatitis trial. Anti-HBc testing 
was not without problems. The DOH would keep the issue of testing under review. The 
use of the Ortho anti-HCV test or surrogate testing would be influenced by the Chiron 
data, once released. The Medical Research Council might be asked to consider matters. 
Members of the ACVSB regarded the issue to be a priority. 

9.123  In June 1989, Professor Cash arranged with Ortho to obtain kits of the anti-HCV 
ELISA test for SNBTS to evaluate.150 It was agreed that the West of Scotland BTS would 
carry out the evaluation. Meetings were held with Professor Cash, Dr R Mitchell, Dr B C 
Dow, Mr A Barr and Dr J Gillon to select appropriate categories for inclusion in the trial. 
Regional transfusion centres were asked to select samples from their libraries for testing. 
An initial evaluation of the test appears to have been completed by July 1989. By the 
start of August all RTCs had sent their contributions to the West of Scotland RTC and 
testing commenced on 2 August 1989 using the manufacturer’s protocol. A total of 2745 
random blood donations from three SNBTS regions (North East, East and West) were 
tested. As noted below, a Preliminary Report was prepared on 5 October 1989. 

9.124  On 13 June 1989 the SNBTS Directors met.151 It was noted that Chiron were funding 
and organising an international meeting in Rome in September 1989 to summarise the 
experience from users of the Ortho anti-HCV test. Chiron had asked for a representative 
from Scotland and Dr Mitchell would attend. Dr Mitchell explained that the SNBTS would 
receive 1000 Ortho tests which would be used to examine samples of special interest. 
Directors agreed to submit interesting library samples to Dr Mitchell. 

150 The events in this paragraph are taken from the preliminary report dated 5 October 1989 by Dow et al, ‘SNBTS Evaluation of the 
Ortho HCV antibody ELISA test system’ [SNB.001.9611]. 

151 [SNB.002.4483]
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9.125  On 3 July 1989 the third meeting of the ACVSB took place.152 Dr Jeremy Metters 
was to succeed Dr Harris as the Deputy Chief Medical Officer for England and Wales, and 
as Chairman of the ACVSB. Papers had previously been circulated on NANB Hepatitis. 
Those papers included a May 1989 paper by Dr Gunson, on behalf of the Council of 
Europe’s Committee of Experts in Blood Transfusion and Immuno-haematology, analysing 
replies from ten countries to a questionnaire on NANB Hepatitis.153 Of those countries, 
routine ALT testing of donations was carried out in four countries, namely, Germany, 
France, Malta and Switzerland. France also routinely performed anti-HBc testing. Denmark 
Norway, the UK and France were undertaking studies to determine their policies. Several 
countries were planning to conduct trials of the Ortho anti-HCV test. 

9.126  A preliminary report was produced on the results of a study of the anti-HCV test at 
the North London, Bristol and Manchester RTCs.154 Of 3282 donations tested, 22 (0.67%) 
were initially reactive and 14 (0.43%) were repeatedly reactive.

9.127  The minutes of the third meeting of the ACVSB noted that a Council of Europe 
paper had stated that anti-HCV testing alone was not sufficient to eradicate post-
transfusion hepatitis, and members supported that view. The minutes further noted that 
the NBTS ALT and anti-HBc study had shown raised ALTs in 25%155 of the donors sampled. 
Members were concerned that this type of study revealed nothing of specificity. They also 
cautioned against the overly commercial stance of test manufacturers. The Ortho anti-
HCV test had been used in first time recipients of Factor 8Y.156 Preliminary results had 
shown no positives, while most recipients of earlier concentrates were positive. Further 
study of stored sera from haemophilia patients was advocated. Dr Mortimer (Public 
Health Laboratory Service (PHLS)) had attended a recent conference, and he considered 
the findings represented a persuasive case that the Ortho test results were reliable.157 The 
Chairman considered that a compilation of all the data should be given to the Committee 
for consideration at the next meeting. 

9.128  On 28 July 1989 Professor Cash wrote to Dr McIntyre (SHHD) to confirm the terms 
of their recent telephone conversation.158 Professor Cash noted that Dr McIntyre had 
indicated that the decision to commence routine donation testing using the Ortho test 
would be made by SHHD and that it would not be appropriate at that time for senior 
SNBTS managers to liaise with Ortho with respect to arranging supplies of tests for routine 
donation testing. Such discussions were not to take place until instructions were received 
from SHHD. 

152 [SNF.001.1332]
153 [SNB.001.9534]
154 ‘National study of surrogate NANBH markers in blood donors, HCV Assay’ Preliminary Report no.2, dated 23 June 1989 

[SNB.001.9545].
155 This may have been a typographical error. The correct figure may have been 2.5%. 
156 A Factor VIII concentrate produced by BPL, dry heated at 80ºC for 72 hours.
157 This appears to have been a symposium organised by Ortho in Paris on 30 June 1989. In A v National Blood Authority 

(paragraph 147) it is noted that Dr Barbara attended the symposium and returned with a positive view of the test, which he 
reported as being ‘reproducible, robust and meaningful’. In his evidence in A v National Blood Authority he explained that by 
that he meant that the test had good specificity, was reliable in operation and was clear, rather than indeterminate, in its results, 
albeit he was concerned about the absence of a confirmatory or supplementary assay, and by the time it took to conduct the 
test (ie 3 hours).  

158 [SNB.008.2603]
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9.129  On 28 July 1989 Professor Cash wrote to Dr Gunson.159 He noted that the SNBTS 
would not move unilaterally on the introduction of the Ortho anti-HCV test unless 
instructed by SHHD, thus close collaboration seemed certain. He had taken a very hard 
line with Ortho and had indicated that he was unable to discuss contracts for supply etc 
until instructed to do so by SHHD. 

9.130  On 2 August 1989 Dr AD McIntyre (SHHD) replied to Professor Cash’s letter 
concerning the introduction of the Ortho anti-HCV test.160 Dr McIntyre advised that the 
ACVSB was meeting regularly and was considering testing. If it was considered desirable 
to introduce a further routine screening test for blood donors, that would be done 
simultaneously throughout the UK.  

9.131  On 3 August 1989 Professor Cash wrote to the SNBTS Directors providing an 
update on the Ortho anti-HCV test.161 Professor Cash believed that it was only a matter of 
time before the SNBTS commenced the new testing programme. While he did not have 
a start date he predicted the test would be introduced some time after April 1990. The 
decision to commence testing, and the start date, would be UK decisions and would be 
made by the UK Health Departments. The test would probably be positive for 0.5%–1% 
of donations. Professor Cash had started a battle with Ortho on confirmatory testing. 
Ortho’s current proposal (to send sera to Ortho in the USA) was not acceptable and 
Professor Cash intended to take the matter as high as he could within the Departments 
of Health. 

9.132  On 5 August 1989 The Lancet published an editorial, ‘Will the real hepatitis C 
stand up?’,162 commenting on the results of studies of the Ortho anti-HCV test in Spain,163 
the Netherlands164 and Germany.165 The editorial explained that the Spanish and Dutch 
workers had used the prototype radio-immunoassay originally developed by the Chiron 
researchers whereas the two German groups had used an ELISA test marketed by Ortho. 
The antigen was the same for both assays. The editorial stated: 

In general, the results support the sensitivity and specificity of the test system, 
and underline both the urgency of making the test system available for blood 
donor screening, and the importance of depositing the sequence of the viral 
genome in the GenBank database where it would be available to the wider 
scientific community. There are many questions yet to be settled. How many 
other agents are involved? Is there a short-incubation agent? What is the cause 
of the negative sporadic NANB in the community? … Meanwhile, this new test 
system represents a clinically important advance in the detection of one of the 
causal agents of NANB hepatitis … It would be logical to confer the title of 
hepatitis C on the newcomer. 

159 [SNB.008.2606]
160 [SGH.002.8026] 
161 [SNB.006.1580]. The letter was copied to Dr McIntyre and Dr Gunson.
162 ‘Will the real hepatitis C stand up?’, Lancet, 5 August 1989:307-308
163 Esteban et al, ‘Hepatitis C virus antibodies among risk groups in Spain’, Lancet, 5 August 1989; 294-296
164 Van der Poel et al, ‘Anti-hepatitis C antibodies and [NANB] post-transfusion hepatitis in the Netherlands’, Lancet, 5 August 

1989:297-298
165 Kuhnl et al, ‘Antibody to hepatitis C virus in German blood donors’, Lancet, 5 August, 1989:324; Roggendorf et al, ‘Antibodies 

to hepatitis C virus in German blood donors’, Lancet, 5 August 1989:324-325 
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9.133  On 23 August 1989 a meeting was held in London between representatives from 
Ortho and Drs Gunson, Contreras and Barbara of the NBTS and Drs R Mitchell and E 
Follett of the SNBTS.166 Dr Mitchell produced a report of the meeting for Professor Cash.167 
Ortho had been advised that Ministers would come to a decision on testing after taking 
advice from the ACVSB. It was emphasised that a confirmatory test was required and 
Ortho indicated that that would be available in time for the Rome meeting in September. 
Ortho advised that the US Food and Drug Administration (FDA) had not yet given approval 
to the test and such approval was expected to be given within the first 60 days of 1990. 
Thereafter, the USA would start testing on an individual blood bank basis. Dr Mitchell 
presented some of the figures for Glasgow and Scotland, which indicated a prevalence of 
repeatable positive results using the Ortho anti-HCV test in the order of 1 in 150/1 in 200 
blood donors ie between 0.5–0.67%.  

9.134  On 23 August 1989 Mr G W Tucker (SHHD) sent a memorandum to Mr Forsyth, 
Secretary of State for Scotland: ‘Testing of blood donations – test for hepatitis C’.168 The 
memorandum referred to an article in The Guardian of the same date: ‘Dilemma on 
virus blood test’.169 The memorandum noted that Ortho had offered a number of tests 
free of charge for evaluation. Other countries were also trying the Ortho test, but it was 
understood that it was not in routine use in any other country and it did not have a product 
licence in the USA. A pilot study had been carried out on volunteer donors in Scotland and 
England who had agreed to have their blood screened for NANB Hepatitis. The samples 
obtained were also tested using the Ortho anti-HCV test and, of those, 0.5%–1% were 
positive. Those donors who proved positive were being recalled for medical assessment 
and further tests, to check on the consistency between the tests. 

9.135  The memorandum stated that only a minority of those infected with Hepatitis C 
displayed any symptoms either in the short or long term. The statement in The Guardian 
article that ‘6000 people last year may have received blood transfusions contaminated 
with hepatitis C’ was stated to be unnecessarily alarmist as it assumed that one per cent 
of all donations were from donors who were infectious (ie not just carriers), and that they 
passed on the antigen, and not just the antibody in their donation. Reference was made to 
the meeting on 23 August with Ortho noted above, which was stated to be one of several 
discussions with Ortho to obtain further information about the product; such as cost and 
other practicalities, and to report results of the pilot study. The members of the ACVSB 
would be discussing the test at their next meeting on 17 October. The accuracy of the 
test had not yet been fully established and it was felt to be essential to have confirmatory 
assays to eliminate the possibility of cross-reactivity with other antigens before policies for 
generalised screening of blood donations were implemented. 

9.136  The memorandum further noted that the prevalence of Hepatitis C in the 
population had not been established nor had the role of blood in its transmission. The UK 
Health Departments, along with the UK blood transfusion services, were examining all the 
available data before making any decision about generalised testing. The memorandum 

166 [SNB.006.1582]
167 [SNF.001.1449] The report was copied to the other Scottish Directors, Dr McIntyre (SHHD) and Dr Follet.
168 [SGH.002.8012]
169 [SGH.002.8010] The article referred to a 10% drop in blood donations over the past four years and reported that, while there 

was enough blood for emergencies, routine operations often had to be delayed. See also, the article in the Scotsman on the 
same topic on 25 August 1989 [SGH.002.8007]
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noted that this was a UK issue and that the DOH would be taking the lead, subject to 
the SHHD being represented in any meeting and Ministers being consulted before any 
decision was taken. 

9.137  On 24 August 1989 Dr McClelland (SNBTS, Edinburgh) issued a short statement 
to donor staff on the question of testing for Hepatitis C.170 The statement noted that the 
newly developed test for antibody to Hepatitis C might prove to be an effective way of 
reducing the small risk of transmitting hepatitis through transfusion and was, therefore, 
a matter of great importance for the transfusion services. Preliminary tests showed 
that in the UK about 0.5–0.8% of the population had antibody to Hepatitis C. Present 
knowledge suggested that the great majority of people with the antibody were entirely 
healthy although a very small proportion might develop liver conditions. The new test was 
still undergoing extensive evaluation in many countries and in UK transfusion centres.  

9.138  On 26 August 1989 The Lancet published a letter by Drs Contreras and Barbara 
(North London BTC) on screening for HCV antibody.171 The authors agreed that the Ortho 
anti-HCV assay was specific for the major agent causing post-transfusion NANB Hepatitis, 
that it was clearly superior to all previous attempts at an assay for NANB Hepatitis virus 
and that it provided a welcome advance over surrogate markers for infection with NANB 
Hepatitis:

However, in the context of donor screening, precipitate action should be 
avoided. As in any other assay, the predictive value of a positive result hinges 
on the prevalence of the marker in a given population.172 While the test scores 
well in panels of well-characterised NANB hepatitis sera and in samples from 
patients with a diagnosis of NANB hepatitis, we do not know the predictive 
value of the test in low prevalence populations, such as UK blood donors. 
We must have confirmatory assays to eliminate, for example, cross-reactivity 
with yeast antigens before sensible policies for generalised screening of blood 
donations can be implemented. 

9.139  Contreras and Barbara had evaluated the Ortho anti-HCV ELISA test on behalf of 
the NBTS and had found that 0.5%–1% of donations were repeatedly reactive. While 
excluding such donors might not be a problem, there were 2.5million blood donations 
annually in the UK and contacting and counselling 12,500–25,000 donors would be an 
enormous undertaking, especially when the significance of a positive test in a healthy person 
was as yet unknown. The test took at least three hours to perform and its introduction 
in routine donor screening would be logistically difficult. The authors concluded: ‘Testing 
time and the need for a confirmatory assay should be considered when evaluating the 
cost-effectiveness of routine donor screening’. 

9.140  The 26 August 1989 edition of The Lancet also contained a letter by Professor 
Cash and Drs McClelland, Urbaniak, Brookes and Follett on the subject of screening for 
Hepatitis C.173 The authors shared the views set out in the editorial of 5 August174 on 
the importance of the new anti-HCV test, especially in the context of screening blood 
donations. Professor Cash and his colleagues stated that the apparent absence of a 

170 [SGF.001.2055] [SGF.001.2056]
171 Contreras and Barbara, ‘Screening for hepatitis C virus antibody’, Lancet, 26 August 1989:505
172 ie the greater the prevalence of disease in a population the higher the likelihood that a positive result will be a true positive.  
173 Cash et al, Lancet, 26 August 1989:505
174 ‘Will the real hepatitis C stand up?’, Lancet, 5 August 1989:307-308
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confirmatory test would cause serious problems for blood transfusion services, which 
were likely to bear the brunt of donor counselling. A repeatably reactive ELISA test was 
suggestive but not definitive for antibody. The authors accepted that the difficulty with 
the existing confirmatory test (ie use of the same antigen as the ELISA screening test) was 
scientifically less than satisfactory, but were of the view that it was better than nothing. 
Ortho should make available, as a matter of urgency, appropriate reagents and/or tests 
so that even when an identical antigen was used, assay systems that were fundamentally 
different from the marketed ELISA screening tests could be used for confirmation testing. 
In addition, Ortho and/or Chiron should deposit the sequence of the viral genome in the 
GenBank database. These matters were so important that they should be taken up by 
Government Health Departments.

9.141  In September 1989 a paper was produced by Dr Jack Gillon and Mr A Barr (SNBTS, 
Edinburgh): ‘Implications for SNBTS of introduction of anti-HCV testing’.175 Assuming a 
repeat reactive rate (ie a prevalence) of 0.5% in Scotland, it was anticipated that that 
there would be 1600 positives in Scotland a year. The paper emphasised that an urgent 
decision was required on whether there should be delay in informing donors until more 
was known about the significance of a positive antibody test. The two most important 
questions to be answered were: (1) was the donor infectious and (2) what was the 
likelihood of chronic liver disease? The answers would come from look-back studies and 
large scale clinical studies respectively. On the question of look-back, the authors favoured 
a system whereby a standard letter was sent to the clinicians of all patients identified in 
the look-back exercise. Assuming each test cost £2, the estimated total cost of testing to 
the SNBTS would be approximately £640,000 per annum plus additional staffing costs. 

9.142  The 2 September 1989 edition of The Lancet included a letter from Ludlam et 
al (Haemophilia Centre, Edinburgh) on the prevalence of anti-HCV in patients with 
haemophilia who had received blood products manufactured by the SNBTS exclusively 
from blood donors in Scotland and in recipients of commercially prepared Factor VIII.176 
Forty-eight patients who had developed NANB Hepatitis had received non-heat treated 
Factor VIII/IX concentrate (before 1985) and 41 were seropositive for anti-HCV. Of the seven 
who received only heat-treated concentrates (and a few donations of cryoprecipitate) 
none were positive. Six patients received only small amounts of cryoprecipitate or red cells 
and were all anti-HCV negative. Forty-one out of 48 patients (85%) who had a history 
of NANB Hepatitis were anti-HCV positive. The authors queried whether the remaining 
seven patients who had a history of NANB Hepatitis but were anti-HCV negative might 
have possessed antibody but at a level below the detection level of the ELISA, or whether 
they might be HCV antigenaemic in the absence of specific antibody.177   

9.143  An international meeting on the Hepatitis C virus, organised by Ortho, was held 
in Rome on 14–15 September 1989. Dr Ruthven Mitchell (SNBTS, Glasgow) attended 
and produced a report.178 The Chiron test was now being evaluated in a large number 
of blood transfusion laboratories throughout the world (albeit no country, at that time, 

175 [SNB.008.2620] 
176 Ludlam et al, ‘Antibodies to hepatitis C virus in haemophilia’, Lancet, 2 September 1989:560-561
177 ie the antigen may have been present without the presence of antibody. The same edition of The Lancet also contained a 

letter by Noel et al reporting on the testing of haemophilia patients in France for Hepatitis C: ‘Antibodies to hepatitis C virus in 
haemophilia’, Lancet, 2 September 1989:560. The French study showed positive results in between 56–76% of haemophiliacs 
depending upon the type and severity of haemophilia.

178 [SNB.001.8678]. Dr Mitchell produced a further report [SNB.002.4553]. Dr Gunson also prepared a report on the Rome meeting. 
Dr Gunson’s original report [SNB.006.1456] was considered at the 3rd meeting of the ACTTD on 9 October 1989 and a revised 
version [SNF.001.1383] of his report was considered at the 4th meeting of the ACVSB on 6 November 1989.
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had introduced the test for the routine screening of blood donations). Dr Mitchell was 
struck by the rapidity of its introduction; either it was an example of good marketing 
or, quoting one delegate, ‘It is the test that we have been waiting for for many years in 
the investigation of alleged cases of NANBH’. It seemed, in most workers’ hands, that 
the results that were achieved were crisp and without too many grey or indeterminate 
zones. Dr Mitchell reported that the following matters were discussed at the conference. 
About 10% of persons being transfused developed NANB Hepatitis, which could be of 
two forms, an acute form and a chronic form. The incubation time varied from a few 
weeks to months. About 90% of post transfusion hepatitis was due to NANB Hepatitis 
virus or viruses. About 50% of these would become chronic and, of these, 20% would 
develop cirrhosis or some long term liver impairment. Prevalence of the Hepatitis C marker 
antibody varied between different countries. Patients in the highest risk categories had the 
highest prevalence of anti-HCV. Persons with haemophilia had an anti-HCV prevalence of 
60-80%. The majority of repeatedly reactive samples did not have any surrogate markers 
such as elevated ALT or anti-HBc. In the screening of normal donor populations there did 
not seem to be any significant correlation between anti-HCV results and the presence of 
anti-HBc or ALT values. 

9.144  Dr Mitchell considered that the impact of introducing anti-HCV testing in Scotland, 
so far as patient morbidity was concerned, was likely to be low, although it was recognised 
that there would be individuals in the population who might progress to advanced liver 
failure and/or heptatocellular carcinoma as a result of acquiring HCV infection. Dr Mitchell 
ended his report by noting that the newer heat-treated and solvent detergent Factor VIII 
preparations did not appear to transmit Hepatitis C and that the low frequency of anti-
HCV among female contacts of haemophilia patients indicated that Hepatitis C was not 
easily transmitted by heterosexual contact or that it did not persist in spouses as long as it 
did in their partners with haemophilia. 

9.145  Around 22 September 1989 the British Blood Transfusion Society met in Durham. 
On the last day of the meeting, Drs Gunson, Contreras, Barbara, R Mitchell and  
Mr A Barr attended a separate meeting with representatives from Ortho. Dr Mitchell 
produced a note of the meeting.179 The note disclosed that Dr Gunson indicated that, 
in his view, the likely recommendation of the ACTTD to the meeting of the ACVSB on 
6 November would be that testing should be introduced in the UK, probably within the 
financial year 1990 ie sometime after 1 April 1990. A meeting of the ACTTD was being 
held in Manchester on 9 October 1989 to finalise details of the report to the ACVSB. 
Ortho advised that whatever date was chosen, they would require a minimum lead in 
period of 90 days. They indicated that France, Japan and Denmark were three major 
countries that had decided to adopt the test in the near future. Dr Contreras was hesitant 
at the speed of the proposed introduction of the test, especially since no account had 
been taken of how donor counselling would be carried out. She still felt that some of 
the data presented at Rome and elsewhere was imprecise and that there were many grey 
areas in the interpretation of results. Reference was made to the need for a confirmatory 
test. 

179 [SNB.002.4553]
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9.146  On 29 September 1989 the SNBTS Directors met.180 Dr Follett was due to produce 
a paper on accepting blood donors who had suffered from jaundice 12 months previously 
and recommending that anti-HBc testing should be performed before reinstatement. Dr 
Mitchell tabled a report on the Ortho anti-HCV test and a table of preliminary data. 
It was recalled that Scotland had not been invited to participate in the UK evaluation 
group but the SHHD had asked that they should, and so West and South East Scotland 
BTS had obtained kits for evaluation. Dr Mitchell’s data would now be submitted to the 
UK Advisory Group. It was noted that any routine testing would be on a UK basis, on a 
date to be determined by the DOH, following the advice of the ACVSB, due to meet next 
in November. Meanwhile the ACTTD would meet in early October and would transmit 
the views of the Blood Transfusion Services to the November meeting of the ACVSB. 
In discussion among the SNBTS Directors a number of points were made, including the 
crucial importance of a satisfactory confirmatory test.

9.147  On 30 September 1989, Sansonno and Dammacco (Bari, Italy) reported the results 
of an Italian study of the Ortho anti-HCV test.181 The Ortho assay was used to evaluate the 
prevalence of HCV antibodies in non-Hepatitis B virus associated liver disease. Eleven out 
of 12 patients (92%) with post-transfusion chronic liver disease and 38 of the 48 (74%) 
with cryptogenic182 liver disease had HCV antibodies. The data showed that HCV was the 
main cause of both post-transfusion NANB Hepatitis and cryptogenic chronic liver disease 
in Italy. The close association between HCV antibodies and chronic liver disease supported 
the notion that they were not virus neutralising antibodies.183  

9.148  On 5 October 1989 Dr B C Dow, Mr A Barr and Dr R Mitchell (SNBTS, Glasgow), 
produced a Preliminary Report, ‘SNBTS Evaluation of the Ortho HCV Antibody ELISA Test 
System’.184 The purpose of the evaluation was to determine the prevalence of anti-HCV in 
the Scottish donor blood population and to ascertain the relevance of surrogate markers 
such as ALT and anti-HBc. A total of 2745 random blood donations from three SNBTS 
regions (Aberdeen, Dundee and Glasgow) had been tested. Fifteen (0.55%) positive 
results were obtained on initial screening and 13 (0.47%) were repeatedly reactive. All 
2745 donations had been tested for ALT levels in 1987 and 1988. Only one of the 15 
donations that were positive on initial screening had an abnormal ALT level. The donations 
from Dundee and Glasgow that were anti-HCV positive on initial screening were tested 
for the presence of anti-HBc. None were reactive for anti-HBc. The report concluded that 
in the study approximately 1 in 200 (0.5%) random blood donors were shown to be 
anti-HCV positive, albeit that only a proportion of anti-HCV positive donations might 
be actually infective. One hundred and eleven donor samples implicated in 28 cases of 
post-transfusion NANB Hepatitis were tested. Only six donors were repeatedly anti-HCV 
reactive leading the authors to conclude that the Ortho test would only have prevented 
21% (ie 6/28) of the cases of post-transfusion NANB Hepatitis; a somewhat lower 
figure than reported elsewhere. The report queried whether that might be due to these 
cases of post-transfusion NANB Hepatitis being caused by another agent(s). From the 
limited evaluation carried out, the Ortho anti-HCV ELISA test had been shown to have 

180 [SNB.002.4517]
181 Lancet, 30 September 1989:798-799
182 ie the cause remained unknown after excluding all known causes of liver disease.
183 ie that, unlike some other viruses, where the antibody neutralises the virus and ongoing disease does not develop, antibodies to 

Hepatitis C may not neutralise the virus with the result that there can be ongoing disease in conjunction with the presence of 
antibodies. It is also noted that on 28 October 1989 a paper by Columbo et al was published on the prevalence of antibodies to 
Hepatitis C virus in Italian patients with hepatocellular carcinoma: Lancet, 1989;ii:1006 
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an acceptable specificity. The apparent diminution in the sensitivity of the HCV kit when 
compared to the Dev185 kit was worrying. That underlined the need to check the sensitivity 
and specificity of kits before routine use. As noted below, a further Report was prepared 
on 13 December 1989. 

9.149  On 7 October 1989 the British Medical Journal published an article by Professor 
Zuckerman, ‘The elusive hepatitis C virus: a cause of parenteral non-A, non-B hepatitis’.186 
Referring to the Spanish, Dutch and German studies of the anti-HCV assay published in 
The Lancet on 5 August 1989,187 Professor Zuckerman commented that:

the most recently published seroprevalence studies of anti-HCV antibodies 
using the assays developed by the Chiron laboratories confirm the apparent 
specificity and (relative) sensitivity of the assays … The ability to detect anti-HCV 
antibodies, generally only several months after acute infection, is an important 
advance that is expected to provide not only a clinical diagnostic test but also 
a screening procedure for blood donations. Such a test would substantially 
improve the safety of the transfusion of blood and blood products. Preliminary 
serological surveys of healthy blood donors indicate average rates of anti-
HCV antibodies in 0.5 to 1% in … Britain, with a similar rate in several other 
industrial countries that use a voluntary blood donation system. 

Professor Zuckerman also noted:

Nevertheless, important problems remain. Many of these serological findings 
should be interpreted with some caution in the absence of a confirmatory test, 
sufficient independent testing, and more extensive testing, which is limited by 
the apparent lack of availability of reagents and test kits and the high cost of 
reagents. The urgent and important problem is the lack of confirmatory assays 
for repeatedly reactive or borderline reactions by the commercial [ELISA] in 
blood donations … We also need wider application of the tests to determine 
whether there is more than one type of bloodborne non-A, non-B hepatitis – 
for which there is much epidemiological, clinical, and experimental evidence.  

9.150  On 9 October 1989 the ACTTD held its third meeting. Dr Gunson’s report of the 
Rome symposium was submitted in draft to this meeting of the ACTTD and, after a 
number of changes, was approved for submission to the ACVSB.188 The original draft of 
Dr Gunson’s report stated: 

it will be difficult not to introduce routine screening of blood donations for 
[anti-HCV] since there is, even from the earliest studies, the possibility that 
the incidence of transfusion-transmitted NANB Hepatitis will be significantly 
reduced. Although this disease is usually mild with recovery, some patients 
may develop cirrhosis of the liver.189 

185 The reference to the ‘Dev’ kit may have been a reference to a developmental, or pre-production, version of the test.
186 BMJ, 1989;299:871-873
187 The studies were (1) Esteban et al, ‘Hepatitis C virus antibodies among risk groups in Spain’, Lancet, 

5 August 1989; 294-296; (2) Van der Poel et al, ‘Anti-hepatitis C antibodies and [NANB] post-transfusion hepatitis in the 
Netherlands’, Lancet, 5 August 1989:297-298; (3) Kuhnl et al, ‘Antibody to hepatitis C virus in German blood donors’, Lancet, 
5 August, 1989:324 and (4) Roggendorf et al, ‘Antibodies to hepatitis C virus in German blood donors’, Lancet, 5 August 
1989:324-325

188 A v National Blood Authority, paragraph 150
189 [SNB.006.1456]
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9.151  In the report submitted to the ACVSB, that wording was replaced with the following 
passage: 

routine screening of blood donations … should be introduced when practical, 
since there is, even from the early international studies, the probability that the 
incidence of transfusion-transmitted NANBH will be reduced.190 

9.152  Nevertheless, the primary conclusion remained the same, namely, that the ACVSB was 

asked to approve the routine testing of blood donations for [anti-HCV] 
in principle, and request the National Directors in England and Scotland to 
arrange for the simultaneous introduction of the tests at an appropriate time 
when a policy for counselling and management of seropositive donors has 
been identified.  

9.153  On 9 October 1989 the UK Haemophilia Centre Directors met.191 The Hepatitis 
Working Party had been discontinued and a new Chronic Hepatitis Working Party had 
been set up under the Chairmanship of Professor F E Preston. 

9.154  On 6 November 1989 the fourth meeting of the ACVSB took place.192 A paper was 
tabled, summarising the results of ALT and Anti-HBc screening of blood donations from 
North West Thames, South Western and North Western RTCs.193 The following conclusions 
were noted: taken overall, 3.2% of donors would have been rejected for raised ALT and 
0.63% for anti-HBc seropositivity. However, if the policy of the Swiss Red Cross had been 
operated (namely, only donors with a raised ALT on two successive samples were rejected), 
the number would have been reduced to 1.1%. A disturbing finding was the variability 
of ALT testing in the three centres; there were some donors in Manchester who had 
normal levels of ALT who would have been rejected in Bristol or North London. It was 
difficult to conclude how many of the donors with raised ALT or who were seropositive 
for anti-HBc would have transmitted NANB Hepatitis. A prospective study would require 
to be performed to determine that. However, it was evident that the ALT test was non-
specific since the correlation with alcohol intake and obesity was striking. Similarly, the 
significance of a positive anti-HBc result was unknown. Following the introduction of 
the anti-HCV test the only justification for performing ALT and anti-HBc tests routinely 
was (i) the possibility that, in particular, ALT would identify a ‘window’ of infectivity prior 
to seroconversion for anti-HCV and (2) the possibility that anti-HCV only identified one 
of a number of viruses which caused NANB Hepatitis. The introduction of other specific 
viral markers and increased sensitivity of the anti-HCV test might render the subject of 
surrogate testing of academic interest. Meanwhile, the desirability of introducing these 
tests remained an issue of ‘health economics’.

9.155  Dr Gunson spoke to a paper summarising the September meeting in Rome on the 
Ortho anti-HCV test.194 The conclusions of the paper were as follows: 

• It seemed certain that the anti-HCV test detected a viral marker associated 
with NANB Hepatitis. 

190 [SNF.001.1383] 
191 [SNB.001.7791]
192 [SNB.001.9563]
193 [SNF.001.1383] 
194 [SNF.001.1383] 
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• It seemed that anti-HCV positivity meant that the blood of the person might 
be infectious for NANB Hepatitis, although not in all instances. 

• Evidence presented suggested that routine anti-HCV tests on blood 
donations would reduce the incidence of transfusion transmitted NANB 
Hepatitis, the clinical impact of which would depend on the incidence of 
transfusion transmitted NANB Hepatitis in a particular country. 

• Anti-HCV positivity in a blood donor might not necessarily mean that the 
seropositive donor transmitted NANB Hepatitis. 

• An unknown proportion might also be false positive; a confirmatory test 
was not yet available. 

9.156  Dr Gunson reported that Chiron had indicated that they were pursuing feasibility 
studies of a Recombinant Immunoblot Assay (RIBA) confirmatory test and that further 
information would be provided as soon as it was available. 

9.157  The minutes of the fourth meeting of the ACVSB noted the conclusions of the 
ACTTD as follows: the test would detect a viral marker to NANB Hepatitis; a positive test 
might mean blood was infected (but not always); routine testing for anti-HCV would 
reduce NANB Hepatitis, but estimates of the extent of the reduction ranged from 20%–
60%. The problems that were identified were a lack of a confirmatory test and a question 
mark hanging over the status of ALT and anti-HBc testing. The recommendations of the 
ACTTD were that anti-HCV screening of blood donors should be introduced only after 
a confirmatory test was available, the US FDA had approved the test and urgent pilot 
studies had been carried out in the UK.195 

9.158  During the discussion that followed, members of the ACVSB voiced their concerns 
that the test did not appear to be suitable for testing UK pooled plasma, that test results 
varied from kit to kit and that diluting a positive sample (by 1:10, in Scotland’s experience) 
resulted in a negative result. Dr Tedder gave the Committee a summary of the history of 
the Ortho anti-HCV test, and explained that its development used only small proteins 
(middle section of the RNA), whereas there were better tests on the way which tested for 
structural proteins. Dr Metters explained that although the DOH must bear in mind the 
possible litigation that could arise from a prolonged delay in the introduction of general 
anti-HCV screening, the NHS Management Executive would want to know more facts 
and figures before backing a move to testing. Dr Gunson advised that based on the North 
London BTC’s experience, 1:200 patients (0.5%) might go on to develop chronic hepatitis. 
Other members felt that the figure (taking account of asymptomatic seroconversion) could 
be higher. A full discussion followed.

9.159  The feeling of the ACVSB, as summed up by the Chairman, was that the test 
represented a major step forward, but that the Committee needed to know a great deal 
more about it, and acknowledged the need for a confirmatory test. It was agreed that 
while the UK would not want to go in advance of an FDA decision, it could prove difficult if 
the FDA did not decide in favour of the test. Nevertheless, it was felt that if the UK did put 
the test into general use RTCs would need to have had experience with it, therefore, pilot 
studies should proceed in Brentwood, Sheffield and Birmingham (ie North East Thames, 
Trent and West Midlands RTCs) to show the feasibility of adding the test to routine 

195 [SNB.001.9563] at page 4
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practice.196 The Committee’s feeling was that there was no case for using surrogate tests 
for NANB Hepatitis. The Committee would support the general introduction of the Ortho 
anti-HCV test if the FDA approved it and the pilot study showed it to be feasible and non-
problematic. For these reasons it was felt that the Committee should be developing an 
economic case (ie the percentage of NANB Hepatitis that would be prevented and any 
other supporting data) for the Department to fund the routine use of the test (at a cost of 
some £5-6million per annum). 

9.160  On 22 November 1989 the ACTTD held its fourth meeting.197 The outcome of the 
meeting of the ACVSB was reported back as follows: 

It was agreed that the anti-HCV test was a major step forward in identifying 
those who could potentially transmit HCV. The ACVSB had noted the need 
for a confirmatory test either before or shortly after any routine testing of 
donations. They also agreed that routine screening should not commence until 
the FDA had granted a licence, which may be June/July 1990. 

9.161  The minutes of the meeting of the ACTTD note that the DOH had agreed to fund 
three English centres to purchase 15,000 Ortho anti-HCV tests to undertake a multi-
centre study to evaluate the performance of the test in the routine operations of the RTCs. 

9.162  On or around 27 November 1989 Professor Cash and Dr Gunson received letters 
from Ortho’s product development manager advising that the Ortho anti-HCV ELISA test 
had received an Export Permit from the FDA which allowed supply of the test for ‘in vitro 
diagnostic use’ instead of ‘research use only’.198 The change in status would be effective 
from December 1989.199 

9.163  On or around 27 November 1989, Professor Cash was informed by the group 
vice-president and general manager of Ortho that an RIBA confirmatory test was being 
evaluated.200 The letter advised Professor Cash of the completion of prototype RIBA tests, 
upon which Ortho were seeking feedback from several laboratories throughout the world, 
‘so that we can use this information to introduce our confirmatory tests during the first 
quarter of next year’.201 

9.164  On 30 November 1989 an important paper by Alter et al (USA National Institutes 
of Health and Chiron) was published, ‘Detection of antibody to hepatitis C virus in 
prospectively followed transfusion recipients with acute and chronic non-A, non-B 
hepatitis’.202 Following a study of patients in the USA, the authors reported that Hepatitis 
C virus was the predominant agent of transfusion associated NANB Hepatitis and that 
screening of donors for anti-HCV could prevent the majority of cases of the disease. 

196 The minutes of the subsequent meeting of the ACVSB note that the pilot studies were completed by 18 December 1989. 
197 [SNB.006.2041]
198 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 

13 September 1991 [SNB.001.8919]
199 In A v National Blood Authority it was noted, at paragraph 151, that the UK was one of 21 countries identified in USA legislation 

as being permitted recipients, once an export licence was granted, of a drug or biological product in advance of a grant by the 
FDA of a full product licence for its use within the USA. 

200 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 
[SNB.001.8919]. The Inquiry does not have this letter.

201 A v National Blood Authority, paragraph 164
202 New England Journal of Medicine, 1989;321 (22):1494-1500 [SNB.001.9854] 
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9.165  Alter et al also reported that surrogate testing for anti-HBc and ALT would have 
detected approximately half of the anti-HCV positive donors identified as being involved 
in the transmission of hepatitis. 

9.166  In December 1989 Dr Barbara (North London RTC) set out his views on screening 
for Hepatitis C in an editorial in the newsletter of the International Society of Blood 
Transfusion: 

The recently available assay for anti-HCV developed by [Chiron] and marketed 
by [Ortho] undoubtedly provides a marker for the major aetiological agent of 
[NANBH] … In general, most authors observe clear associations of anti-HCV in 
donors and/or recipients and post-transfusion NANBH, but these associations 
are by no means complete. This may be for several reasons: some cases of 
apparent [post-transfusion hepatitis] may not be viral, or may be caused by 
an agent other than HCV. There may also be a long delay before antibody 
develops after infection (sometimes as long as 12 months) and antibody levels 
may fall in relatively short periods of time. All these factors must be taken 
into account when considering the question of routine anti-HCV screening 
of blood donations prior to transfusion. The predictive value of the assay 
in low prevalence populations such as blood donors may well be less than 
in high prevalence populations … Some form of supplementary assay for 
“confirmation” of screen-positive reactions is therefore essential. [Ortho] 
will soon have Western blot assays available and their evaluation is eagerly 
awaited.203  

9.167  On 12 December 1989 the SNBTS Directors met.204 In respect of the ACVSB, in the 
absence of Mr Panton (SHHD), there was nothing to report. In respect of the ACTTD, Dr 
Mitchell had been asked to establish a group to consider a counselling programme for 
donors found to be Hepatitis C positive. Ortho had responded positively to the Directors’ 
request for access to confirmatory testing. Directors were to send to Drs Follett and 
Mitchell well validated samples for confirmatory testing with the new RIBA kits due to be 
issued from Ortho on 18 December. It was also noted that the West of Scotland BTS were 
due to receive Abbott tests for evaluation.205 Professor Cash asked Directors to submit 
estimated costs for Hepatitis C testing.  

9.168  On 13 December 1989 Dr Dow, Mr Barr and Dr Mitchell (SNBTS, Glasgow) produced 
their Report, ‘SNBTS Evaluation of the Ortho HCV Antibody ELISA Test System’.206 The 
conclusions were largely as set out in the Preliminary Report dated 5 October 1989 noted 
above.207 On the finding that the Ortho test would only have prevented 21% of the NANB 
post-transfusion Hepatitis cases, a lower figure than reported elsewhere, the authors 
stated that that finding might have been due to the unavailability of the actual implicated 
samples in many cases and their substitution with later samples or, alternatively, that 
the cases of NANB post-transfusion Hepatitis might have been due to another agent(s). 
The final report again concluded that from the limited evaluation carried out, the Ortho 
HCV ELISA test had been shown to have an acceptable specificity but that the apparent 
diminution in the sensitivity of the HCV kit when compared to the Dev kit was worrying.

203 Barbara, ‘HCV screening in blood donors’, Transfusion Today, December, 4/1989:1-2 
204 [SNB.002.4579]
205 Like Ortho, Abbott had a licence agreement with Chiron to produce anti-HCV test kits.
206 [SNF.001.1180] 
207 [SNB.006.1596]
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Summary

9.169  Thus, by the end of 1989:

• Scientific details had been published by Chiron of their discovery of a 
genome of Hepatitis C and a test to detect antibodies to the virus.

• It seemed likely that Hepatitis C was the main agent of NANB Hepatitis.

• The ACVSB had been formed, whose remit included advising the DOH on 
whether, and, if so, when, anti-HCV screening of blood donations should 
be introduced by the UK blood transfusion services.

• An initial evaluation of the first generation Ortho anti-HCV ELISA test had been 
undertaken by the UK blood transfusion services which disclosed that between 
0.5–1% of blood donors tested positive for antibodies to Hepatitis C. 

• While the reliability of the Ortho anti-HCV ELISA appeared relatively 
satisfactory when testing known NANB Hepatitis sera, there were concerns 
about the number of false positive reactions that might occur when 
screening large populations with a low prevalence of Hepatitis C, such as 
blood donors. 

• In the UK there were approximately 2.5million blood donations annually 
which, at a detection rate of 0.5–1%, would lead to between 12,500–
25,000 donors testing positive. It was not known what proportion of these 
donors were positive for Hepatitis C antigen and were, therefore, infectious. 

• It was considered necessary for there to be a satisfactory confirmatory test 
available before anti-HCV screening was introduced. 

• Ortho had promised that a confirmatory RIBA test would soon be available 
for evaluation. 

• While the US FDA had granted an export licence for the Ortho anti-HCV 
ELISA, a licence had still to be granted permitting the test to be used in the 
USA. 

• The availability of a direct test for Hepatitis C had, or would shortly, render 
the whole issue of indirect, or surrogate, testing for NANB Hepatitis (using 
ALT and anti-HBc markers) largely academic.
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1990

9.170  In 1990 a review article by Dr PL Yap (SNBTS, Edinburgh) was published.208 The 
author stated that while there remained a number of unresolved problems that might 
influence the effectiveness of anti-HCV screening, it was hoped that such screening would 
be routinely introduced in the second half of 1990 in the UK. 

9.171  On 4 January 1990 the Special Management Committee of the NBTS met. As 
regards the absence of a confirmatory HCV test, Dr Gunson was noted as having advised 
the Committee that 

the ACVSB did not necessarily see this as a barrier to the introduction of routine 
screening, but the ACVSB would insist that any test for routine use must be 
licensed by the FDA.209 

9.172  On 17 January 1990 the fifth meeting of the ACVSB took place.210 Dr Gunson 
spoke to a paper giving details of the three centre anti-HCV pilot trial (at Brentwood, 
Sheffield and Birmingham RTCs).211 Approximately 5000 anti-HCV tests were performed 
at each of the three centres. The problems which caused the most concern were the 
number of tests (0.5–1%) that were in the ‘grey zone’ having a higher optical density than 
most of the negatives, but below the cut-off for positives and weaker reactions observed 
with plasma as compared to sera. This was of importance in blood donations as Directors 
needed samples from the actual donation. The time taken to complete the test was also 
seen to be a disadvantage in relation to emergency release of products. These were some 
of the aspects that would have to be discussed with Ortho. 

9.173  The ACVSB noted that Ortho were holding a symposium on Hepatitis C in London 
in February, on the same day that Abbott (who were expected to produce a test shortly) 
would be holding one in Chicago. Members of the Committee would be attending both 
symposia. 

9.174  There was a discussion under the heading ‘NANBH cost benefit analysis’. Dr Pickles 
(DOH) spoke to a paper, ‘Cost-benefit of hepatitis C screening of blood donors in the 
UK’.212

9.175  The Chairman, Dr Metters, invited the Committee to address the question of 
whether the time had now come for the introduction of routine Hepatitis C testing. 
Professor Zuckerman spoke to a letter he had written setting out his views on whether 
HCV screening should be introduced.213 He expressed the view that while the projected 
cost of the screening test was, at least initially, very high; considering the overall 
morbidity of chronic NANB Hepatitis (including apparently autoimmune liver disease and 
hepatocellular carcinoma), and litigation which would be indefensible, the introduction 
of screening could not be delayed much beyond approval by the FDA. At the meeting 
of the Committee he emphasised the problems posed by the lack of a confirmatory test 
and the apparently high number of false positive reactions obtained when the test was 
applied to samples which had been frozen and then thawed. He advised that both in the 

208 Yapp, ‘Transfusion transmitted viral infections – recent developments in blood donor screening’, Postgrad Med J,
1990;66:906-909
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USA and Japan it had been found that some donors who showed positive with the test 
had passed on disease. In attempting to give an indication of the number of possible cases 
of chronic liver disease that could be prevented by the introduction of routine testing, 
Professor Zuckerman emphasised that his figures would represent gross assumptions and 
estimates. On that basis, he offered a figure of 5000 members of the donor population 
who could be excluded from donating, but 50% could be false negatives. He also gave the 
Committee details of work that had been carried out in Japan which suggested that there 
was another Hepatitis C, which was a further complicating factor. Professor Zuckerman 
felt that this strengthened the argument that an open mind must be kept about other 
tests, which should be available within the next 12 months. He felt that it was unlikely 
that the FDA would license the Ortho test in the absence of a confirmatory test, and it 
would be difficult for the Committee to approve a test which was not approved in its 
country of origin. The proposed Abbott test would not really be an independent test. 
Dr Rotblat (DOH) added that it was also her understanding that the FDA was unlikely to 
approve the test at this stage. 

9.176  Dr Tedder stated that it was very difficult to make any recommendations based 
on scientific criteria at that time, as so little was known about the virus and its antibody 
markers. 

9.177  Professor Zuckerman added that he understood that the Japanese and USA total 
sequences had now been published, and they were not the same. The virus had not been 
visualised yet and there were few published epidemiological details, as compared with 
what had been produced, for example, at an early stage with Hepatitis B. 

9.178  Dr Mortimer (PHLS) felt that as the perceived risk was higher than that of HIV, it 
would be inconsistent in the UK’s screening procedure not to introduce routine testing. If 
routine use of the test was begun, there should soon be a better test to move onto. 

9.179  Dr Ruthven Mitchell discussed the potential problem of handling donors. He felt 
that it was possible to deal with donors who proved positive to the test without causing 
undue alarm. 

9.180  Dr Gunson explained that the transfusion services were under a great deal of 
pressure, not just from Ortho but from the press, and increasingly from the clinicians in 
the field. He felt that each centre must now consider how to set up the test and what 
extra resources they would need to do so. He also highlighted the fact that as further tests 
were introduced the potential for labelling mistakes would increase to a point where the 
time might have come to introduce automation. Dr Tuddenham explained that, to date, 
donors who had shown as positive had not been recalled, but would be retested on their 
next appearance.

9.181  In answer to questions about funding for the additional testing and counselling, 
the Chairman explained that funding would have to be found from the existing health 
allocation. 

9.182  The Chairman summed up the general consensus of the ACVSB as follows: routine 
testing should not be introduced in advance of the FDA decision; scientifically, not enough 
was known yet, but there was agreement that the test did detect some people who would 
transmit; the overall prevalence figure of NANB Hepatitis following blood transfusion in 
the UK might be 10,000 per annum, subject to very wide margins of error. The Chairman 
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asked members for their opinions as to what action should be taken. Dr Tedder wanted 
it to be noted that he would not give an opinion before more scientific data had been 
generated.

9.183  After further discussion, the members of the ACVSB agreed: the costs should be 
looked at now, with regions being called upon to consider the financial implications; 
Professor Zuckerman’s figures would be further refined, to present as close an estimate of 
cases of potential infection as possible. This would undoubtedly be called for by Ministers; 
the Committee could give no further scientific advice at this point, but would discuss 
the matter further at their next meeting (in April) which would be after the international 
hepatitis meeting in Houston.214 

9.184  Dr Ruthven Mitchell produced a note for his Scottish colleagues on the fifth meeting 
of the ACVSB.215 Dr Mitchell noted that, in respect of anti-HCV testing: 

[The] majority view was that [there was] sufficient evidence of test positive/
infectivity correlation to justify implementation – overriding factor was question 
of product liability.

9.185  Dr Mitchell further noted that the DOH had indicated that new money would be 
made available for introduction of the test if and when it was agreed to do so. Therewas 
evidence that the USA FDA would recommend implementation for testing of cellular/
single donor products but not for fractionated products. It was important to have a policy 
decision on the fate of pre-existing plasma stocks before implementation of the testto 
avoid a repeat of the HIV story. Dr Mitchell noted that it was: ‘Agreed not to introduce 
the test in advance of FDA approval but very compelling reasons to implement quickly 
following US decision’. There was no recommendation yet to Ministers to implement the 
test. Dr Tedder believed that there was data (from North London BTC) suggesting that 
the majority of Hepatitis C positive donations were non-infective and tended to support 
the argument that removal of Hepatitis C positive donations from plasma pools might not 
be a good idea. 

9.186  In February 1990 Ortho sent the first generation RIBA test, which had been 
developed to provide confirmation of anti-HCV ELISA positive results, to Drs Barbara, 
Mortimer and Follett, for evaluation.216 The first generation RIBA test (‘RIBA 1’) detected 
antibodies for hepatitis C using a recombinant antigen c-100 expressed in yeast (as did 
the ELISA anti-HCV test) plus a sub-sequence of c-100 (5-1-1) expressed in Escherichia 
coli. 

9.187  On 8 February 1990 the American Association of Blood Banks, the American Red 
Cross and the Council of Community Blood Centres issued a joint statement ‘Guidelines 
for planning the implementation of anti-HCV testing of blood and components for 
transfusion’.217 The publication stated that available information indicated a strong 
correlation between anti-HCV in blood donors and the transmission of NANB Hepatitis 
to blood recipients. All blood and components collected for transfusion should be tested 
for Hepatitis C virus antibody. The recommendation should be implemented as soon as 
feasible after ELISA tests were licensed by the FDA and adequate supplies became available. 

214 The 1990 International Symposium on Viral Hepatitis and Liver Disease held in Houston, Texas between 4–8 April
215 [SNF.001.1491] at page 10
216 A v National Blood Authority, paragraph 152
217 [SGF.001.2155]
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The statement recommended that ALT and anti-HBc screening of blood donations should 
continue until it could be demonstrated that NANB Hepatitis agents other than Hepatitis 
C virus were not a significant cause of transfusion associated hepatitis. On the question of 
‘look-back’, the US Public Health Service had recommended against an effort to identify 
and notify all past recipients of blood components from donors now found to be reactive 
for antibodies to Hepatitis C. The USA blood bank organisations endorsed that position. 
Professor Cash sent a copy of the statement to Dr MacIntyre (SHHD) by letter dated 
19 February.218 There is a handwritten note on the letter, apparently by an official in 
SHHD, that the statement had been copied to Dr Hilary Pickles (DOH), and had stirred 
up a ‘hornet’s nest’. Dr Pickles had asked for further information, including whether the 
statement had been issued.  

9.188  On 13 February 1990 the SNBTS Directors met.219 It was reported that the 
ACVSB had deferred a decision about commencing Hepatitis C testing on the advice 
of its microbiologist members. Dr Tedder and Professor Zuckerman had been asked to 
report following forthcoming international conferences and there would be a further 
meeting in April. Meanwhile, the UK transfusion services should consider the cost and 
equipment needs if testing were introduced. Dr Watt explained that SHHD would have 
to await a formal recommendation from the ACVSB before offering advice to Ministers. 
On the question of ALT testing, it was noted that there would be a problem if ALT testing 
commenced in England and Wales but not in Scotland. Mr D McIntosh (General Manager, 
SNBTS) advised that Dr McIntyre (SHHD) had reported to him by telephone the reasons 
why ALT testing should not be commenced in Scotland. Dr McIntyre had undertaken to 
contact the DOH for a corporate British stance. 

9.189  On 15 February 1990 Dr McIntyre (SHHD) sent a memorandum to Dr Calder, ‘ALT 
donation testing: plasmapheresis donations’.220 He noted that it looked likely that testing 
for Hepatitis C antibody would be introduced in the summer. 

9.190  On 10 March 1990 Van der Poel et al (Red Cross, Amsterdam) reported on a study 
which, in the absence of a confirmatory test for Hepatitis C, considered certain co-factors 
in donors as a means of confirming infectivity of blood samples found to be positive using 
the Ortho anti-HCV ELISA test.221 The authors stated that post-transfusion NANB Hepatitis 
was an important complication of blood transfusion and strongly recommended blood 
donor screening for anti-HCV.222

9.191  On 12 March 1990 Mr McIntosh (SNBTS) wrote to Dr McIntyre (SHHD) on the 
subject of ALT donation testing.223 Subject to advice from the ACVSB, Mr McIntosh’s 
understanding was that neither the SNBTS nor the NBTS would be introducing ALT testing 
for the time being and that neither the SHHD nor the DOH recommended that such 
testing should be introduced. Equally, however, it was anticipated that there would be a 
need to start new testing procedures, probably including ALT testing, in conjunction with 
another/other test(s). There was a possibility of having to take pretty rapid steps during 
the course of the summer.  

218 [SGH.002.8477] 
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9.192  On 16 March 1990 the ACTTD held its fifth meeting.224 It was noted that the 
ACVSB had deferred the decision to introduce routine screening of blood donations for 
anti-HCV. The next meeting of the ACVSB was to be held at the end of April 1990 and 
they were hoping, at that meeting, to receive further advice on which a decision could 
be reached. The DOH were carrying out a cost benefit exercise. Dr R Mitchell presented a 
flow chart (attached to the minutes of the ACTTD) for the handling of donors who were 
found to be anti-HCV positive.225 

9.193  On 21 April 1990 Ebeling et al (Red Cross, Finland) reported on their evaluation 
of the Ortho RIBA 1 test.226 The paper noted that the test was available for research 
use only. The ELISA and RIBA tests were applied to a frozen panel of donor and patient 
samples from a study of patients who had undergone open heart surgery. Six hundred and 
eighty-five patients received blood components from over 1000 donors. Of 11 patients 
who acquired post-transfusion NANB Hepatitis, seven had received a donation from an 
anti-HCV (ELISA) positive donor. Six of the seven donors also tested anti-HCV positive 
using the RIBA test. The seventh donor had a weakly positive ELISA reading and was 
negative on RIBA testing. Of 1029 donor samples not associated with the development 
of NANB Hepatitis in patients, six tested anti-HCV (ELISA) positive. On RIBA testing, while 
five remained positive for the c-100 antigen, all were negative for the 5-1-1 antigen (ie all 
were negative for the additional antigen used in the RIBA test). The authors concluded: 

The RIBA may offer help in differentiating infective from non-infective blood 
donors. Reactivity for both antigens, and 5-1-1 especially, is associated with 
infectivity.  

9.194  On 24 April 1990 the sixth meeting of the ACVSB took place.227 A paper was 
tabled on the Ortho symposium in London on 8 February.228 At the meeting of the ACVSB, 
Dr Rejman (Senior Medical Officer, DOH) stated that the overall impression was that the 
Ortho anti-HCV ELISA test was not sensitive or specific enough for reliable testing. A 
confirmatory test and more information about the significance of positive test results were 
needed before the Ortho ELISA could be used for the routine screening of healthy donors. 
Dr Mortimer (PHLS) thought there had been an underlying feeling against screening 
because of the lack of a confirmatory test. He thought confirmatory testing would become 
available within a reasonable time and that the routine screening of blood donors could 
not be delayed for a long time. Professor Zuckerman was disappointed at the outcome of 
the symposium and said that non-specificity and sensitivity of the test had been the main 
talking points. 

9.195  A paper was tabled on the Abbott symposium in Chicago.229 Dr R Mitchell advised 
the Committee that following this symposium the American Association of Blood Banks 
had directed that testing for Hepatitis C antibody should be introduced as soon as the FDA 
had approved the test. FDA approval had not yet been given. Concern about litigation 
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was the main influence on the US Blood Banks. Dr Mitchell thought there would be 
problems counselling donors in view of the state of knowledge about the significance of 
a positive reaction to the test. 

9.196  A paper was tabled on the International Viral Hepatitis and Liver Disease Conference 
in Houston.230 Professor Zuckerman advised that wide geographical differences had been 
found and there was evidence of different strains of Hepatitis C virus. These observations 
would have serious implications for diagnosis and the development of vaccines. He drew 
attention to the main findings of the Transfusion Transmitted Viruses (TTV) study in the 
USA. This showed the predictive level of anti-HCV positivity for infection to be about 
77%. The TTV group recommended that positive donors should be deferred. The RIBA 
test had confirmed positivity in 33% of ELISA positive donors who were not implicated in 
a hepatitis incident but among ELISA positive recipients of blood and implicated donors 
the rate of confirmation by RIBA was 88%. Professor Zuckerman was of the opinion that 
the RIBA was not good enough to use routinely as a confirmatory test.231 

9.197  Dr Tedder presented a paper on a Polymerase Chain Reaction (PCR) test that he 
and his colleagues had developed, in collaboration with Wellcome, for the detection of 
Hepatitis C RNA sequences.232 The PCR test, unlike the ELISA and RIBA tests, detected 
Hepatitis C antigen, rather than antibody, and confirmed, therefore, whether an individual 
was still infected with the virus. Of 1100 blood donations tested during a prospective 
study of post-transfusion NANB Hepatitis, six (0.55%) were repeatedly reactive using the 
Ortho anti-HCV ELISA test. Only one of the six donations transmitted NANB Hepatitis 
to a recipient.233 Hepatitis C virus RNA sequences were detected in the serum of the 
transmitting donor by the PCR test. No such sequences were detected in the other five 
donors who were positive using the Ortho anti-HCV test. The authors considered that 
the reactivity in the five donors using the Ortho anti-HCV test but not the PCR test might 
be explained either by ‘convalescent’ antibodies in donors who had had a self-limiting 
Hepatitis C virus infection in the past or by non-specific reactivity due to antibodies against 
yeast cell contaminants of the C100 antigen preparation used in the test or against an 
unrelated protein which happened to share an epitope or epitopes with C100. The paper 
stated that while the development of the Ortho anti-HCV test represented a significant 
advance over the use of surrogate markers (such as anti-HBc and ALT), its introduction 
as a routine screening test for blood donors would create problems. Firstly, from the 
findings of the present study it appeared that only a small proportion (1 of 6, 17%) 
of anti-HCV ELISA positive donations constituted a risk of transmitting post-transfusion 
NANB Hepatitis. That finding was supported by a recently published prospective study 
of blood donors in Amsterdam in which only 17% (6 of 35) of anti-HCV positive blood 
products were found to be associated with post-transfusion NANB Hepatitis.234 Based on 
these findings, it followed that approximately 10,000 donations a year in the UK would be 

230 [SNF.001.1700]. This was a paper on the 1990 International Symposium on Viral Hepatitis and Liver Disease held in Houston, 
Texas between 4–8 April. 

231 In A v National Blood Authority, Mr Justice Burton (at paragraph 153), noted that Professor Zuckerman’s objection to the RIBA 
test was not its unreliability per se, but that it was not a genuinely confirmatory test, as, like the ELISA screening test, it also 
tested for antibody rather than antigen. 

232 [SNB.001.9830]. This paper was subsequently published on 16 June 1990: Garson et al, ‘Detection of antibody to Hepatitis C 
viral sequences in blood donation by “nested” polymerase chain reaction and prediction of infectivity’, Lancet, 1990;335:1419-
22) [LIT.001.0263]. A letter was subsequently published on 6 October 1990 reporting on an improved version of the PCR test: 
Garson et al, ‘Enhanced detection by PCR of hepatitis C virus RNA’, Lancet, 1990;336:878-879

233 As diagnosed by a rise in ALT levels exceeding 2.5 times the upper limit of normal in at least two separate samples and by the 
donor testing positive for Hepatitis C antibodies using the Ortho anti-HCV test. 

234 Van der Poel et al, ‘Infectivity of blood seropositive for hepatitis C virus antibodies’ Lancet, 10 March 1990;335:558-560
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unnecessarily discarded. Secondly, in the absence of any confirmatory tests, counselling of 
the large numbers of donors found to be reactive in the anti-HCV ELISA test would pose 
considerable problems, both ethical and logistical. Thirdly, the anti-HCV ELISA would not 
detect all potentially infectious donors because there was a prolonged delay (mean 22 
weeks) between infection and seroconversion and because 40% of acute NANB Hepatitis 
cases failed to develop antibody to this protein at all. Finally, the financial implications 
of introducing the anti-HCV ELISA test for donor screening required to be considered. 
The reagent costs alone would amount to £6.25million per year and the additional costs 
resulting from donor counselling, withdrawal of blood and its products, replacement of 
donors and confirmatory testing would be considerable. The PCR technique described 
in Dr Tedder’s paper was stated to represent a significant step forward since it promised 
the accurate identification of the small proportion of anti-HCV positive donors who were 
carriers of the virus. Although the PCR assay in its present form was not suited to mass 
screening, recent modifications in PCR technology indicated its potential for large scale 
testing. 

9.198  At the meeting of the ACVSB Dr Tedder added that the PCR test was found to 
be a useful confirmatory test for viraemics and showed that true positivity of Hepatitis C 
antigen was close to 1 in 1100 blood donors (0.09%) compared with the 1 in 200 (0.5%) 
shown positive by anti-HCV screening. 

9.199  Before opening up the subject of testing for general discussion the Chairman 
reported that France, Belgium and Luxembourg had introduced routine screening of 
blood for HCV antibody. Italy had introduced the test on a voluntary basis. The Chairman 
also remarked that, from the reports, the science seemed to have advanced little from the 
time of the previous meeting. There were still questions whether the anti-HCV test was 
reliable and a useful step forward or created too many problems at this stage.

9.200  Dr Mitchell mentioned a report from Harefield Hospital that six of the seven Hepatitis 
C positive donors identified in a study did not transmit infection and four had been found 
not to be positive after a year. He was concerned that screening might result in 1 in 200 
donors being deferred perhaps unnecessarily. Professor Zuckerman was concerned that 
the Ortho test had a false positive rate of 50% but that litigation might force its use. 
He recalled, though, that in the early days of HIV testing the UK had been prepared to 
accept a high false positive rate. He thought that viraemic testing could be developed 
with recombinant proteins being developed. A field trial could be run in RTCs using the 
prototypes and they could be introduced generally when they were sufficiently developed. 
He was still a little concerned that the FDA had not approved the Ortho test. Dr Gunson 
found the USA data about eliminating positive donors, in some series leading to a 50% 
reduction in post transfusion NANB Hepatitis, persuasive, but he recognised that there 
were problems in what to tell donors. He suggested a further study with selected RTCs 
using both the Ortho and Abbott tests, with repeat positives being referred to laboratories 
with access to recombinant proteins. Dr Tedder advised that the technology was already 
available to test which of the positives were reactive but irrelevant, which had other 
markers and which were viraemic. Dr Mortimer considered that the argument now was 
not whether the blood transfusion services should test for Hepatitis C but whether the 
tests were adequate. He thought the Ortho and Abbott tests should be run together in 
some RTCs and the positive samples referred for PCR testing. 
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9.201  The Chairman summed up the discussion as follows: there was inadequate scientific 
data to support the introduction of the Ortho test for routine screening; a confirmatory 
test was needed which could be used in the RTCs and not just specialised laboratories; the 
FDA had not yet approved the test and it would be reassuring if the regulatory authority 
in the country of origin had done so; there was a need to learn more about the donor 
panels and the significance of a positive reaction to the HCV antibody test; a prospective 
study involving 25—50,000 donors would generate sufficient positives for confirmatory 
testing. It was agreed that a sub-group of Drs Gunson, Mitchell, Mortimer and Tedder 
would prepare a protocol for the pilot study. The Chairman remarked that the paper by 
the Economic Advisor’s Office reflected the lack of data.235 A note would be prepared for 
Ministers advising them of the outcome of the discussion.

9.202  Dr Perry (Director, PFC) prepared a note of the sixth meeting of the ACVSB which 
he sent to Professor Cash by letter dated 2 May.236 Dr Perry noted that the subject of 
HCV testing had been the main agenda item and had been ‘dominated by reports and 
discussion by academic virologists’. Dr Gunson and Dr Perry felt that there was sufficient 
data to justify testing now (based on USA data suggesting a 50% reduction in post-
transfusion hepatitis) but a majority of the committee members, and the DOH, preferred 
a more cautious approach.  

9.203  On 1 May 1990 J Canavan, (DOH), sent a memorandum to Dr J S Metters and 
others advising Ministers of the outcome of the ACVSB discussions on the screening of 
blood donations for Hepatitis C. The Committee was of the view that the introduction of 
routine screening was not yet justified (in light of the lack of FDA approval and unresolved 
difficulties concerning the tests) and that a pilot study should be carried out to learn 
more about the significance of a positive reaction to the test and the extent to which it 
predicted infectivity which could be transmitted in blood.237

9.204  On 2 May 1990 the US FDA licensed the Ortho anti-HCV ELISA test for use 
in the USA. In an announcement on 4 May 1990 Ortho advised that kits were being 
shipped to USA blood centres and screening of the USA blood supply would commence 
immediately.238 The announcement stated that Ortho was supplying anti-HCV test kits to 
Europe, Japan, Canada and Australia for blood screening. 

9.205  On 11 May 1990 the marketing manager of Ortho announced the availability of 
the RIBA 1 supplementary test for HCV.239 

9.206  On 12 May 1990 Makris et al (Sheffield) reported on a study of Hepatitis C antibody 
and chronic liver disease in haemophilia patients.240 The Ortho test was used to detect 
anti-HCV in 154 patients with haemophilia. Prevalence of anti-HCV was associated with 
exposure to clotting factor concentrates. Thirty-five patients with chronic liver disease 
underwent liver biopsy. Histological examination showed features associated with post-
transfusion hepatitis in 24, all of whom were anti-HCV positive; of the other 11 patients 

235 [SNB.001.9861]
236 [SNF.001.1710] and [SNB.001.9872]
237 [SGF.001.2041]   
238 [SGF.001.2036]
239 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 

[SNB.001.8919] and in A v National Blood Authority, paragraph 154. 
240 Makris et al, ‘Hepatitis C antibody and chronic liver disease in haemophilia’, Lancet:335:1117-1119 [LIT.001.0267]
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with no histological features of NANB Hepatitis, five were anti-HCV positive. The authors 
concluded that Hepatitis C appeared to be the major predisposing factor for most NANB 
Hepatitis and chronic liver disease in haemophilia patients.  

9.207  On 23 May 1990 Dr A B Young (Deputy Chief Medical Officer for Scotland) sent a 
memorandum to Dr McIntyre.241 Members of the Common Services Agency Management 
Committee had asked for a position paper on Hepatitis C testing for their June meeting. 
They were concerned at the legal liability aspects and wished to take a firm grip on how 
the issue was handled. Dr Young asked Dr McIntyre to brief him and to discuss what kind 
of paper should be produced. 

9.208  On 2 June 1990 Dr Skidmore (Regional Virus Laboratory, Birmingham) reported on 
her experience of the Ortho RIBA test.242 While supplies of the test were limited, she was 
of the view that the RIBA test might be just the test needed to confirm a positive Ortho 
anti-HCV ELISA result.

9.209  On 6 June 1990 Dr A D McIntyre sent a memorandum to Dr A B Young (Deputy 
Chief Medical Officer).243 He reported that things were moving very fast on the Hepatitis C 
front. The FDA had now approved the Ortho anti-HCV test. Dr McIntyre had that morning 
received a letter from Dr J S Metters (DOH) indicating that recent developments might 
render the further study agreed at the last meeting of the ACVSB inappropriate.244 The 
proposed meeting of the ACVSB on 24 July had been advanced to 2 July. Dr McIntyre 
was of little doubt that for a variety of reasons, many of them non-scientific, it would be 
decided that there was no alternative but to recommend the introduction of the test. Dr 
McIntyre’s understanding was that it was likely that one in 250 blood donors (0.4%) would 
be found to have Hepatitis C antibodies in their blood but that only a fraction of these 
would be infectious; also that for most of them it would be of no clinical significance. That 
raised the question of what to tell donors. If all those positive for Hepatitis C were referred 
for expert consultation that was likely to constitute a very large workload. There was the 
possibility of litigation, like the HIV litigation, as to whether testing had been introduced 
as early as possible. The whole issue was something of a minefield. Dr McIntyre suggested 
that further action be delayed until the meeting of the ACVSB on 2 July. 

9.210  On 12 June 1990 the SNBTS Directors met.245 There was discussion of Hepatitis C 
testing. Dr Mitchell reported that the sub-group of the ACVSB had agreed to undertake a 
study of the Abbott and Ortho tests in three centres, including Glasgow, plus the appropriate 
confirmatory tests which were now available. The protocol would be presented to the 
main Committee with possible implementation in October or December 1990. There were 
still severe problems relating to accuracy which might mean withdrawing a large number 
of donations. Dr McIntyre (SHHD) had advised Mr McIntosh (General Manager, SNBTS) 
that Ministers might approve a start without the above study (following a meeting of the 
ACVSB to be held on 2nd July).

9.211  On 14 June 1990 Mr Canavan (DOH) produced a memorandum. It stated:

241 [SGH.002.7939]
242 Skidmore, ‘Recombinant immunoblot assay for hepatitis C antibody’, Lancet, 1990:1346
243 [SGF.001.2034]
244 See also the letter dated 5 June 1990 by Dr Metters to Dr Perry (and, presumably, other members of the ACVSB) 

[SNB.002.0245]. A SHHD handwritten memorandum dated 6 June 1990 stated, ‘Now that the Hep C test is approved by FDA it 
is unlikely that the study will proceed’ [SGH.002.7935].

245 [SNB.002.4683]
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I am returning to the cost/benefit question as it seems likely the ACVSB will 
recommend [anti-HCV] screening at its specially convened meeting of 2 July. 
You will see from the draft minutes of the last meeting that a pilot study was 
the preferred next step at that time. However our experts now seem to think 
advances in knowledge about the [anti-HCV test] and the means of confirming 
the result make it very difficult to resist the introduction of screening. A number 
of countries have already done so.246 

9.212  On 16 June 1990 The Lancet published an editorial, ‘Hepatitis C virus upstanding’.247 
The editorial stated: “

The most important decisions to be faced now are when to begin testing blood 
donors for evidence of HCV infection and what tests should be used. Many 
countries are already committed to testing and excluding positive donors.248

9.213  By letter dated 21 June 1990 Professor Cash asked Dr Gillon (SNBTS, Edinburgh) 
to chair a small group to draft guidelines on the counselling of HCV positive donors 
following the introduction of anti-HCV screening.249 

9.214  On 26 June 1990 Professor Cash distributed draft notes of a meeting of the Council 
of Europe’s Committee of Experts on Blood Transfusion which had taken place in May.250 
Consensus opinion on Hepatitis C was noted as follows: 

Routine screening of blood donations for anti-HCV will increase the safety of 
the blood supply. There are indications that a suitable confirmatory test for 
general use will be available soon. It is recognised that not all units of blood or 
plasma which are anti-HCV positive with the screening tests presently available 
are infective for hepatitis C. 

9.215  Sometime in 1990 (possibly July) the SNBTS submitted a revenue bid of £1.2million 
to finance HCV testing in 1991–92.251 While revenue bids to introduce ALT and anti-HBc 
screening were also included, it was considered highly unlikely that these tests (ie ALT and 
anti-HBc tests) would be introduced into routine practice in the forthcoming financial year 
with the result that these costings were carried forward to the next year. 

9.216  In July 1990 the members of the UK Regional Haemophilia Centre Directors 
Working Party on Chronic Liver Disease in Haemophilia met. A report was produced.252 
During the past three years 128 deaths were reported from 44 Centres. Of the 42 patients 
on whom autopsies were performed, liver disease was found to be present in 16 ie 38%. 
Recommendations were set out for surveillance of Hepatitis C liver disease in haemophilia 
patients. 

246 A v National Blood Authority, paragraph 154
247 Lancet, 1990:335:1431-1432 
248 This edition of The Lancet also contained the reports by Dr Tedder and his colleagues of the PCR test they had developed to 

detect HCV RNA: Garson et al, ‘Detection of antibody to hepatitis C viral sequences in blood donation by “nested” polymerase 
chain reaction and prediction of infectivity’, Lancet, 1990;335:1419-1422 [LIT.001.0263] and that the test could be used to 
detect HCV RNA in clotting factor concentrates: Garson et al, ‘Detection by PCR of hepatitis C virus in factor VIII concentrates’, 
Lancet, 1990;335:1473 [SGF.001.1875]

249 [SNB.005.5023]
250 [SNB.005.5026] and [SNB.005.5027] 
251 Public Expenditure Survey, bid number PES90 1.2.a.i [SNB.002.7426] at page 5. The date for the bid i.e. ‘1990 July (?)’, is 

taken from a response on behalf of the SNBTS dated 13 September 2005 to questions raised in a Crown Office Report into 
the holding of a Fatal Accident Inquiry into the deaths of the Reverend David Black and others [BLA.001.2097] and page 11 of 
[BLA.001.2098]. 
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9.217  On 1 July 1990 Brettler et al (Massachusetts and other centres) reported on 
the prevalence of the Hepatitis C virus antibody in a group of haemophilia patients in 
the USA.253 Of 131 patients, 100 (76.3%) were anti-HCV positive. The data confirmed 
the previous impression that NANB Hepatitis was a major sequel to the use of pooled 
coagulation factor concentrates. It appeared that the presence of anti-HCV generally 
denoted chronic infection: 

Hence, a large segment of the hemophilia population is chronically infected 
with an agent that induces cirrhosis, and that more recently has been 
associated with hepatocellular carcinoma (HCC).254 The interval to the clinical 
presentation of cirrhosis and HCC has been found to be prolonged. Because 
many hemophilic patients have been infected since the early 1970s when 
factor concentrate was first widely used, the incidence of severe, overt liver 
disease may soon increase in this population. 

9.218  The authors noted that recombinant factor concentrates were now in widespread 
clinical trials.

9.219  On 2 July 1990 the seventh meeting of the ACVSB took place.255 Papers circulated 
for the meeting included a document setting out the basis on which the Ortho anti-HCV 
ELISA test had received approval by the US FDA.256 Of 9998 volunteer donors tested, 55 
(0.6%) were repeatedly anti-HCV reactive. Of those 55 donors, 39 (70.9%) had normal 
ALT levels and were non-reactive for anti-HBc. Of 10,523 commercial donors tested, 703 
(6.7%) were repeatedly reactive. Of 63 recipients who had chronic transfusion-associated 
NANB Hepatitis, 51 (81%) were repeatedly anti-HCV reactive. Of another group of 61 
patients with NANB Hepatitis, there was an overall rate of anti-HCV reactivity of 88.5%.257

9.220  Another paper circulated for the meeting set out a draft protocol by Drs Mitchell 
and Gunson for a comparative study of anti-HCV testing using the Ortho and Abbot test 
systems (the Abbott test was due to be available from 1 July 1990).258 

9.221  Dr Rejman of the DOH summarised events since the last meeting of the ACVSB 
as follows: the FDA had decided to approve Hepatitis C screening, America had already 
introduced screening and other countries were following. More studies had been carried 
out confirming that Hepatitis C testing reduced infection and RIBA was now available as 
a supplementary test. It was now felt that a study along the lines of those talked about in 
April was no longer viable and the meeting had therefore been brought forward so that a 
decision on the introduction of Hepatitis C testing in the UK could be reached. 

9.222  The Chairman, Dr Metters, advised that the main purpose of the meeting was to 
reconsider the principle of Hepatitis C screening. The secondary purpose was to look at 
the draft protocol comparing the Abbott and Ortho tests and to decide which tests to use. 

253 Brettler et al, ‘Prevalence of hepatitis C virus antibody in a cohort of hemophilia patients’, Blood, 1990;76(1):254-256
254 Columbo et al, ‘Prevalence of antibodies to hepatitis C virus in Italian patients with hepatocellular carcinoma’, Lancet, 

1989;ii:1006
255 [SNF.001.1705]
256 [SNF.001.1722]  
257 The results of this study were published in The Lancet on 15 September 1990: Weiner et al, ‘HCV testing in low risk population’, 

Lancet, 1990;336-695 [SNB.002.0292] 
258 [SNB.006.1846]
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9.223  Professor Zuckerman advised that, overall, he felt that the screening test should 
be introduced as a public health measure. Dr Gunson advised that there was scanty 
information but there appeared to be only a 60% overlap of positive results for the two 
tests. 

9.224  After further discussion the Committee concluded they should recommend to 
Ministers that Hepatitis C testing should be introduced in the UK, but that first a pilot 
study using the Ortho and Abbott tests was necessary to decide which was the better test 
for the regional transfusion centres. The pilot study would be carried out at three RTCs 
(North London, Newcastle and Glasgow) each of which would perform 3500 tests. Any 
initial positive results would be identified and repeated against both the Ortho and Abbott 
tests. Repeatedly positive results would be sent to Drs Mortimer, Tedder and Follett for 
supplementary testing by the Ortho RIBA and the Abbott confirmatory test procedure, 
followed by PCR. The overall timescale for the study would be approximately four months, 
after finance had been agreed. 

9.225  Dr Gunson advised that Wellcome were also developing a test which would be 
ready in September/October. The pilot study would go ahead without delay and frozen 
library samples would be kept so that donations could be retested later against other 
tests, such as Wellcome’s, as these became available. It was agreed that any donations 
found to be infected with the HCV antibody would not be used. Consideration of any 
look-back procedure was postponed. After discussion, it was agreed that plasma, as well 
as whole blood, should be tested for anti-HCV antibodies. 

9.226  The Chairman summed up the recommendations of the seventh meeting of the 
ACVSB as follows: the UK should introduce Hepatitis C testing. While this would not 
abolish NANB Hepatitis, it would reduce the number of cases; the public relations aspect 
needed to be handled very carefully; blood found to be positive in the pilot study would 
not be used, and there would be no look-back at recipients of previous donations from 
donors found to be positive in the pilot study; the decision as to which Hepatitis C test to 
use would be made after the results of the Ortho and Abbott tests were known; there was 
general support for the protocol. The working group would continue to co-ordinate the 
study and decide upon the procedure for counselling Hepatitis C positive donors; frozen 
serum could be used for any other tests coming on to the market; the same test should 
be applied to plasma; a submission would be put to Ministers; consideration would be 
given to the funding.259

Summary

9.227  Thus, by the middle of 1990:

• The US FDA had licensed the use of the first generation Ortho anti-HCV 
ELISA test in the USA.

• A first generation RIBA confirmatory test was available.

• The USA and some other countries had introduced routine screening of 
blood donors for antibody to Hepatitis C.

259 In A v National Blood Authority (at paragraph 154) it is noted that funding for the pilot study became available in September, 
the study was carried out in North London, Manchester and Glasgow in October and November and, because the study was 
expanded to include a trial and assessment of the RIBA supplementary test, continued into December 1990. 
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• The UK blood transfusion services had evaluated the first generation 
Ortho anti-HCV ELISA test (and, seemingly, the first generation Ortho RIBA 
confirmatory test).

• The ACVSB had decided (at their seventh meeting on 2 July 1990) to 
recommend that Hepatitis C testing be introduced in the UK, subject to 
further evaluation (by way of a pilot study of the Ortho and Abbott tests in 
three transfusion centres) of what would be the most suitable test or tests 
to use. 

9.228  By letter dated 9 July 1990 Professor Cash advised his fellow SNBTS Directors that 
he had discussed the question of HCV look-back with Dr Gunson and they had both 
agreed that it would not be appropriate, after anti-HCV donor screening was introduced, 
to introduce a systematic look-back programme on previous recipients, as had been done 
following the introduction of HIV screening.260 It would, however, be appropriate, in the 
period before routine anti-HCV donation screening commenced, to examine the anti-HCV 
status of donors who had been implicated in a case of reported post-transfusion hepatitis. 

9.229  On 21 July 1990 Van der Poel et al (Red Cross, Amsterdam) reported on their 
evaluation of the Ortho RIBA 1 confirmatory test.261 They concluded that while it was not 
a true confirmatory test, a RIBA positive result was a very specific co-factor for infectivity 
of anti-HCV ELISA positive blood.262 

9.230  On 23 July 1990 the product manager of Abbott Laboratories advised that the FDA 
had approved the marketing of an Abbott anti-HCV test.263 

9.231  On 10 September 1990 the marketing manager of Ortho enquired if trials could be 
carried out of the second generation Ortho anti-HCV ELISA test at North London RTC.264 

9.232  On 15 September 1990 Weiner et al (Chiron/Ortho) reported on anti-HCV testing 
in a low-risk population.265 9998 volunteer donors were screened with the anti-HCV ELISA 
test. Reactive samples were subjected to RIBA and PCR testing. The authors concluded: 

Since 70% of the ELISA/RIBA reactive samples have HCV RNA and are most 
likely to transmit HCV and only 4% (1/28) of ELISA reactive/RIBA non-reactive 
samples had HCV RNA, it seems that the ELISA and RIBA … tests are specific 
for identifying individuals with HCV in a low risk population. 

9.233  On 27 September 1990 the marketing manager of Ortho advised that a second 
generation RIBA test would be sent to the UK confirmatory laboratories.266 The second 
generation RIBA test was a four antigen test, in which two additional HCV recombinant 
antigens (c33c and c22) had been added to the first generation RIBA test (containing the 
c100-3 and 5-1-1 antigens).

260 [SNB.005.3586]
261 Van der Poel et al, ‘Anti-HCV and transaminase testing of blood donations’, Lancet, 1990;336:187-188
262 The authors had also undertaken anti-HBc testing and concluded that, in the Netherlands, donor testing for anti-HBc would not 

help to prevent post-transfusion NANBH.
263 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 
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264 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 
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265 Weiner et al, ‘HCV testing in low risk population’, Lancet, 1990;336:695 [SNB.002.0292]. The results of this study were 

circulated for the seventh meeting of the ACVSB on 2 July 1990. 
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9.234  On 6 October 1990 Garson et al (Professor Tedder’s group, working with Wellcome) 
reported on their improved PCR assay to detect Hepatitis C virus RNA.267 Serum samples 
from 20 haemophilia patients treated repeatedly with unheated commercial Factor VIII 
concentrate were tested with both the original PCR test and the improved test. The 
original PCR test detected HCV RNA in seven samples (35%), whereas the improved PCR 
test detected HCV RNA in 17 (85%) samples. 

9.235  On 29 October 1990 the marketing manager of Ortho advised that clinical trials 
would soon commence on their second generation anti-HCV ELISA test.268 The first 
generation ELISA test detected antibodies to recombinant HCV c100-3 antigen. The 
second generation ELISA test detected antibodies to structural (c22-3) and non-structural 
(c200) HCV antigen. 

9.236  In November 1990 the second international symposium on the Hepatitis C virus 
took place at Los Angeles.269 Dr J Gillon (SNBTS, Edinburgh) attended and produced a 
report.270 The report appended two short papers by Lee at al (Chiron/Ortho) on the second 
generation Ortho anti-HCV (c200/c22) ELISA test. The first paper assessed the sensitivity 
and specificity of the second generation ELISA in cases of acute and chronic NANB 
Hepatitis.271 The authors concluded that the second generation test provided improved 
sensitivity for the detection of antibodies to HCV in cases of parenterally transmitted 
NANB Hepatitis. The second paper assessed the sensitivity and specificity of the second 
generation ELISA in a variety of clinical populations.272 The authors concluded that the 
second generation test provided an improvement in assay specificity (ie there were less 
false positives) when used to screen low risk populations for the presence of anti-HCV 
antibodies.273 The authors further concluded that use of the second generation ELISA 
to screen normal volunteer blood donors would result in the detection of additional 
individuals with anti-HCV antibodies (ie the second generation test was more sensitive 
than the first generation test). 

9.237  The eighth meeting of the ACVSB took place on 21 November 1990.274 After the 
previous meeting a note had gone to Ministers advising that the ACVSB was in favour of 
introducing routine HCV testing. A further submission was awaiting the decision of this 
meeting as to which test would be the most suitable.

9.238  Dr Gunson introduced his paper on the results of phase one of the pilot study of 
the first generation Abbott and Ortho ELISA test kits at the North London, Newcastle and 
Glasgow RTCs.275 The repeatable positive rate was similar with both tests at Newcastle and 
North London RTCs. The repeatable positive rate for Abbott tests at Glasgow was higher 

267 Garson et al, ‘Enhanced detection by PCR of hepatitis C virus RNA’, Lancet, 1990;336:878-879. A paper on an earlier version of 
the test was published on 16 June 1990: Garson et al, ‘Detection of antibody to hepatitis C virus in blood donation by “nested” 
polymerase chain reaction and prediction of infectivity’, Lancet, 1990;335:1419-1422 [LIT.001.0263] 

268 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 
13 September 1991 [SNB.001.8919]

269 The first international symposium had taken place in Rome in September 1989.
270 [SNF.001.1462]
271 Lee et al, ‘Improved detection of antibodies to hepatitis C virus in cases of [NANBH] using a second generation (c200/c22) ELISA’ 

[SNB.005.1661] at page 12 
272 Lee et al, ‘A second generation ELISA (c200/c22) for the detection of antibody to hepatitis C virus’ [SNB.005.1661] at page 15 
273 1,992 samples were tested. Twenty one were repeatedly reactive using the first generation ELISA, of which 11 were negative on 

RIBA testing. Twenty samples were repeatedly reactive using the second generation ELISA, of which three were negative on RIBA 
testing. The authors concluded that the apparent false-positivity rate of the first generation ELISA was 0.55% and the false-
positivity rate of the second generation ELISA was significantly lower at 0.15%.  

274 [SNF.001.1777]
275 [SNB.002.0279] [SNB.005.4749] A final report on the pilot study was available for the next meeting of the ACVSB 

[SNB.001.9032]. 
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than that for Ortho. Further testing of reactive samples was undertaken by Dr Tedder and 
Dr Mortimer.276 Overall there seemed little to choose between the two screening kits. Of 
a total of 10,633 donations, there were a total of 68 repeatable positive results using the 
two tests, of which six were shown to be positive using PCR.277 The two ELISA tests did 
not identify the same donors as being positive. The Ortho RIBA test was preferable to 
Abbott’s neutralisation test as a supplementary test. 

9.239  The minutes of the meeting note that Professor Zuckerman stated that studies in 
France and Germany, where the anti-HCV screening tests had been used extensively in 
combination with surrogate tests, only identified 30% of post-transfusion hepatitis.278 

9.240  The Committee agreed that it was important to start screening as soon as practicable 
as a measure which would further enhance the safety of the blood supply. It was noted 
that better tests were about to be issued. Ortho had brought out a second generation test 
and had offered 2500 free test kits for use on frozen samples at the North London RTC. 
Abbott had brought out a third generation test and Dr R Mitchell would ask for 1000 tests 
to be supplied to be used in the same way. 

9.241  The Chairman summed up the discussion by saying that there was agreement that 
the UK should introduce Hepatitis C testing as soon as practicable. RTC’s would decide 
individually whether to use the Ortho or Abbott test. The blood from any repeat positives 
would be set aside. Test samples would then be sent to the reference centre where both 
the Abbott and Ortho tests, followed by the RIBA test, would be performed. At this stage, 
some cases would no longer need to be deferred and the reference centre should inform 
the transfusion centre of these cases. The repeat positives would then be subjected to 
PCR. The transfusion centre would be informed which samples were confirmed positive 
and which were negative. The reference centres would determine a common protocol for 
supplementary testing and would revise this in light of developments in the testing field. 
A submission would go to Ministers regarding this significant policy decision and the NHS 
Management Executive would consider the funding aspect. 

9.242  It was also noted at the meeting that some centres had asked for a six month 
period in which to set up testing. Dr Gunson thought that to be excessive, but would 
need to consult with other transfusion directors. The Chairman of the ACVSB stressed the 
importance of a common date of introduction throughout the UK. The ACTTD would be 
meeting to discuss the problems of counselling positive donors and the question of look-
back in relation to donor screening.  

9.243  Dr AD McIntyre (SHHD) produced a note of the eighth meeting of the ACVSB.279 
The note recorded that it was decided that a start should be made as soon as practicable 
to introduce routine testing of all blood donations for Hepatitis C. Some wanted to start 
forthwith but the Chairman suggested that 1 April 1991 might be more realistic. 

276 [SNB.002.0294] Further testing was also carried out at Glasgow but the results were not yet available. A report from Dr Follett of 
the Regional Virus Laboratory, Glasgow, was prepared on 29 November 1990 [SNF.001.1479]  

277 In a later report, dated 27 November 1990, Dr Mortimer set out that the reactive rate on initial screening was 0.7% and the 
confirmed positive rate was 0.06%. If these rates were repeated, approximately 15,000 donations would be initially positive and 
1,200 confirmed positive per year i.e. as many HCV positives per week as there were HIV positives per year [SNB.001.8776]

278 In the minutes of the tenth meeting of the ACVSB, on 21 May 1991, Professor Zuckerman is recorded as confirming that the 
correct figure was 70%.  

279 [SGH.002.8501]
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9.244  By letter dated 22 November 1990, Professor Cash wrote to Dr J S Metters (Deputy 
Chief Medical Officer, England and Wales and Chairman of the ACVSB) stating that in 
anticipation of the commencement of HCV blood donation testing throughout the UK 
in the foreseeable future, the SNBTS Directors requested that a policy of look-back be 
considered by the ACVSB.280 A copy of the letter was also sent to the SNBTS representatives 
on the ACVSB, to Dr McIntyre (SHHD) and to Dr Gunson.

9.245  On 6 December 1990 an Abbott anti-HCV test was launched.281

9.246  On 15 December 1990 Simmonds et al (Edinburgh) reported on the use of 
a PCR test to detect specific Hepatitis C RNA sequences in plasma from haemophilia 
patients and intra-venous drug users.282 Fifteen of 21 haemophilia patients tested positive 
(only 12 had been anti-HCV antibody positive). HCV RNA was detected in all batches 
of commercially available Factor VIII tested and in low concentrations in some pools of 
plasma donations from volunteers. Factor VIII manufactured from volunteer donations 
was uniformly negative by PCR. There was considerable sequence diversity of Hepatitis 
C in different patient groups: one sequence was associated with intravenous drug users 
and the other with haemophilia patients infected with Scottish Factor VIII preparations. 
Both were distinct from sequences found in commercially available Factor VIII. Three of 
five Edinburgh haemophilia patients were infected with a Hepatitis C variant which was 
also found in one of the Scottish blood donations. The paper noted that these three 
patients were aged 20–30 years and were probably first infected in the 1960’s with locally 
collected fresh frozen plasma or Cryoprecipitate.  

9.247  On 21 December 1990 J Canavan (DOH) produced a note seeking Ministers’ 
approval to commence screening in the NBTS as a public health measure in line with 
the unanimous advice of the ACVSB that screening should be introduced as soon as 
practicable.283 The note stated that in view of the operational matters that needed to be 
discussed and finalised, it was unlikely that routine screening could be introduced before 
1 April 1991. 

Summary

9.248  By the end of 1990:

• Second generation anti-HCV ELISA and RIBA tests were available, or would 
shortly become available, for evaluation.

• The ACVSB, at their eighth meeting on 21 November 1990, had decided 
that routine screening should be introduced as soon as practicable. 

• Ministers’ approval to commence screening in the NBTS as a public health 
measure was sought.

• A tentative target date of 1 April 1991 had been suggested for the 
introduction of HCV screening.

280 [SNB.004.4388]
281 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 

[SNB.001.8919]
282 Simmonds et al, ‘Hepatitis C quantification and sequencing in blood products, haemophiliacs and drug users’, Lancet, 

1990;336:1469-1472 [LIT.001.0287] 
283 [SGH.002.7893]
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1991

9.249  On 8 January 1991 the ACTTD held its sixth meeting.284 There was discussion of 
the anti-HCV testing action chart prepared by Dr Mitchell and the procedure to follow for 
positive tests. A paper prepared by Dr Gillon (SNBTS, Edinburgh) on counselling of donors 
was also discussed. It was agreed that there might be an ethical obligation to inform patients 
who might have received transfusions in the past from anti-HCV positive donations. That 
would involve considerable additional work including testing of library samples and would 
require to be funded. Extension of that to epidemiological investigations should be the 
subject of separate research studies. 

9.250  On 21 January 1991 Ministerial approval was given for the introduction of anti-
HCV screening.285 

9.251  On 22 January 1991 Dr Gunson sent a memorandum to the regional transfusion 
directors of England and Wales (a copy was sent to Professor Cash), advising that the DOH 
had agreed that routine testing for anti-HCV could be put into operation.286 Testing was 
to start simultaneously in RTCs in England and Wales and was to be co-ordinated with the 
commencement of testing in Scotland. Dr Gunson asked to be advised of the earliest date 
directors considered they could commence testing. 

9.252  In February 1991 the SNBTS Working Party on Donor Counselling for HCV
(Drs J Gillon, R Crawford, G Galea and J Davidson) produced the fourth draft of their 
report.287 The report set out that there were thought to be at least two NANB Hepatitis 
viruses but that Hepatitis C was almost certainly the most common form, thought to 
be responsible for around 70% of post-transfusion hepatitis. Most persons with NANB 
Hepatitis would be asymptomatic, but some would go on to develop long-term liver 
damage. Around 10–15% of persons with post-transfusion NANB Hepatitis might 
eventually develop significant liver disease. The prevalence of carriage of NANB Hepatitis 
in the general donor population was not known. The prevalence of confirmed anti-HCV 
in UK donors was likely to be around 1 in 1,000 (0.1%). Preliminary studies on Scottish 
blood donors showed that approximately 0.5% were repeatedly positive. The majority of 
these repeatedly positive donors were likely to have a negative confirmatory test. While, 
at present, a totally acceptable confirmatory test was lacking, it was expected that a 
suitable test would be available by the time testing was introduced. It was important for 
individual donors to receive further medical assessment, since they might well be at risk 
of chronic liver disease. Appropriate referral for investigation of those with abnormalities 
of liver function was essential, particularly since there was some hope that treatment with 
Interferon might be effective. Suggested procedures for informing and managing anti-
HCV positive donors were set out. A ‘look-back’ exercise would be undertaken to identify 
patients who had previously received donations from donors found to be HCV positive 
after the introduction of screening.288   

284 [SNB.001.8770]
285 A v National Blood Authority, paragraph 155 
286 [SGF.001.2029]
287 [SNB.001.8803]
288 [SNB.001.8803] 
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9.253  On 9 February 1991 Van der Poel et al (Red Cross, Amsterdam) reported on their 
evaluation of the second generation (4-antigen) Ortho RIBA test.289 The authors stated that 
only 17–25% of anti-HCV ELISA positive blood products transmitted Hepatitis C.290 Most 
of the anti-HCV ELISA positive samples might, therefore, represent non-specific ELISA 
reactivity. Although the first generation (2-antigen) RIBA had improved specificity, that 
assay did not give independent confirmation and was merely a supplementary test. While 
HCV infection could be confirmed by amplification of HCV sequences with PCR testing, 
such techniques were not routinely available. After evaluating the second generation Ortho 
RIBA test, the authors concluded that it was a candidate confirmation test to discriminate 
between infective and non-infective anti-HCV ELISA positive blood donors.291

9.254  On 15 February 1991 Dr Gunson wrote to regional transfusion directors in England 
and Wales advising that routine screening of blood donations for HCV antibody would 
commence on 1 July 1991.292

9.255  On 25 February 1991 the ninth meeting of the ACVSB took place.293 Papers 
were presented on the results and conclusions of the three centre pilot study into the 
first generation Ortho and Abbott anti-HCV ELISA screening tests and proposed further 
studies.294 The Committee discussed the likely availability of second generation anti-HCV 
ELISA tests and operational factors which might influence the decision by RTCs as to which 
screening test to choose. Licensing of the tests by the US FDA had not yet been finalised. 
Members agreed it was important for proper evaluation of the Ortho and Abbott first and 
second generation tests to be carried out before RTCs decided which test to adopt. The 
Committee agreed that all 10,000 archived samples should be tested using the second 
generation tests to ensure that any new test was at least as good as the tests already 
evaluated. The Ortho and Abbott first and second generation tests should, in principle, be 
available, among others, from 1 July for RTCs to choose. The Committee295 discussed the 
problems of look-back and recommended that it should not be undertaken as a service, 
leaving the option for those carrying out research. However, all cases of post-transfusion 
hepatitis should continue to be investigated. 

9.256  By letter dated 12 March 1991, Professor Cash advised Dr Gillon that the Medical 
and Scientific Committee of the SNBTS, at their meeting on 19 February 1991, had 
considered the final draft report of Dr Gillon’s group on recommendations for counselling 
HCV positive donors and had found it to be excellent.296 Professor Cash stated, however, 

289 Van der Poel, ‘Confirmation of hepatitis C virus infection by new four-antigen recombinant immunoblot assay’, Lancet, 
1991;337:317-319 [LIT.001.0284]

290 Van der Poel et al, ‘Infectivity of blood seropositive for hepatitis C virus antibodies’, Lancet, 1990;335:558-560 [SNB.001.9850] 
and Garson et al, ‘Detection of hepatitis C viral sequences in blood donations by “nested” [PCR] and prediction of infectivity’, 
Lancet, 1990;335:1419-1422 [LIT.001.0263]

291 Letters were published in the Lancet on 13 April 1991 in support of this conclusion, by Leon et al (Madrid, Spain), Ebeling et 
al (Helsinki, Finland) and Bassetti et al (Trento, Italy): ‘Second generation RIBA to confirm diagnosis of HCV infection’, Lancet, 
1991;337:912-913 [LIT.001.0272] 

292 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 
[SNB.001.8919] and in A v National Blood Authority, paragraph 155. 

293 [SNB.001.8934] Dr Tuddenham had resigned from the Committee and a replacement member was being sought. 
294 [SNB.001.9032] [SNB.001.8953] A paper on the three centre evaluation of the first generation anti-HCV ELISA tests and their 

confirmation by the second generation RIBA was received for publication on 28 June 1991 and published in 1992: Garson et 
al, ‘Hepatitis C viraemia in United Kingdom blood donors’, Vox Sanguinis, 1992;62:218-223. Those who carried out the three 
centre trial concluded that while first generation anti-HCV screening assays generated a high proportion of false reactions when 
screening low prevalence populations, results of the second generation RIBA confirmatory test correlated well with PCR findings 
and thus with both Hepatitis C viraemia and infectivity.  

295 This entry in the Minutes of the ACVSB is included under a discussion of a report of a meeting of the ACTTD, with the result 
that it is not clear from the minutes of the ACVSB [SNB.001.8934] at item 14 whether the reference to the ‘Committee’ is a 
reference to the ACVSB or the ACTTD. 

296 [SNB.005.1689] The final draft of the report is [SNB.001.8803]

reference_pdf/LIT0010284.pdf
reference_pdf/SNB0019850.PDF
reference_pdf/LIT0010263.pdf
reference_pdf/LIT0010272.pdf
reference_pdf/SNB0018919.PDF
reference_pdf/SNB0018934.PDF
reference_pdf/SNB0019032.PDF
reference_pdf/SNB0018953.PDF
reference_pdf/SNB0018934.PDF
reference_pdf/SNB0051689.PDF
reference_pdf/SNB0018803.PDF


Chapter 9: Hepatitis 1986 to date 

313

that ‘in the light of national events with regard to the implementation of look-back’, the 
question ‘What about my previous donations?’ and the answer (that there would be a 
‘look-back’) should be omitted from the final document.297 

9.257  On 21 March 1991 the marketing manager of Ortho advised that the second 
generation ELISA test was to be introduced, replacing the first generation test.298 A product 
leaflet dated March 1991 set out how the test should be undertaken.299 

9.258  On 25 March 1991 the ACTTD held its seventh meeting.300 The proposed 
starting date of 1 July for the introduction of screening presented difficulties since it was 
considered essential that the second generation tests from both Ortho and Abbott should 
be evaluated prior to the commencement of routine testing. Only pre-production batches 
of the second generation Ortho test had been made available and it was known that 
there were procedural differences between the pre-production and production batches. 
The production batches should be available within 10 days to two weeks. The situation 
with Abbott was uncertain since they had not yet given an official date for launching 
their second generation test. The preliminary results obtained by Dr Barbara on the test 
kits from three manufacturers were reviewed and it was agreed that further testing at 
all three RTCs was essential. Dr Gunson was asked to contact Abbott and, from the 
information he received, recommend a starting date for the commencement of tests. It 
was agreed that testing of blood and plasma donations would commence on a specified 
date. There would not be retrospective tests carried out on donations collected prior to 
that date. There had been discussion of confirmatory testing at a meeting of virologists 
on 12 February at University College and Middlesex School of Medicine.301 There was 
discussion of an information leaflet to be given to donors and revised guidelines by Dr 
Gillon on the counselling of donors.302 

9.259  On 27 March 1991 Professor Cash wrote to Mr D McIntosh, (General Manager, 
SNBTS).303 He advised that the NBTS in England and Wales was struggling, on a number 
of accounts, to meet the 1 July deadline for the introduction of HCV testing, as had 
previously been discussed and, as Professor Cash thought, agreed. Professor Cash believed 
the fundamental problem to be one of financial resources. At the recent meeting of the 
ACTTD it was agreed that Dr Gunson would advise DOH that the 1 July start date should 
be delayed until such time as an evaluation of the new HCV screening tests had been 
completed. If that was accepted it could push the start date to September. Both Professor 
Cash and Dr Mitchell had supported that proposal. 

9.260  On 30 March 1991, Contreras et al (North London BTC) reported the results of a 
study on the incidence of post-transfusion NANB Hepatitis at their centre.304 The study was 
carried out between 1987 and 1990. Three hundred and eighty seven patients undergoing 
operations, who each received blood or blood components from an average of three 
donors, were tested for anti-HCV. Samples were taken every two weeks for three months 

297 The relevant question and answer are at [SNB.001.8809] 
298 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 13 September 1991 

[SNB.001.8919] 
299 [SNF.001.1809]
300 [SNB.001.8793]
301 [SNB.001.9104] 
302 Presumably a reference to the guidelines contained in the report by the SNBTS working party (led by Dr Gillon) on donor 

counselling for HCV. The final draft of the report, dated February 1991 is discussed above [SNB.001.8803] 
303 [SGF.001.2026]
304 Contreras et al, ‘Low incidence of non-A, non-B post-transfusion hepatitis in London confirmed by hepatitis C virus serology’, 

Lancet, 1991;337:753-757 [LIT.001.0318] 
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and then each month for a further three months. Two hundred and twenty nine patients 
also provided a sample at 12 months. Repeatedly positive samples were submitted for 
supplementary HCV assays (ie RIBA and PCR testing). One of the 387 patients developed 
HCV that was confirmed by RIBA and PCR testing. Anti-HCV reactivity, likely to be false 
positives (ie negative by both confirmatory tests and no adverse effects in recipients), 
was seen in six of 1283 donors. The authors concluded that the study, despite it being 
carried out in the part of the UK with the highest frequency of infectious markers in blood 
donations, showed a very low incidence of post-transfusion NANB Hepatitis. Given the 
cost of introducing screening tests and the number of false positives generated in a low 
prevalence population, the study highlighted the need for more specific screening tests 
and for less expensive confirmatory assays of greater definition. 

9.261  On 3 April 1991 Dr Hilary Pickles, (Principal Medical Officer, DOH), wrote to
Dr Lane (BPL) advising that plasma collected prior to the introduction of HCV testing by 
the NBTS could be used for fractionation.305 

9.262  On 3 April 1991 Dr Gunson wrote to regional transfusion directors in England 
and Wales advising that it would not be possible to introduce anti-HCV screening by 
1 July because it had not yet been possible to commence the evaluation of the second 
generation Ortho and Abbott tests at Newcastle, North London and Glasgow RTCs.306 One 
of the tests would not be available until later that month. RTCs should aim to commence 
routine screening for anti-HCV by 1 September 1991.

9.263  On 8 April 1991 Abbott’s product manager announced the launch of Abbott’s 
second generation anti-HCV ELISA test.307 

9.264  On 19 April 1991 the US Public Health Service Inter-Agency308 published guidelines 
for the screening of donors of blood and plasma etc for evidence of Hepatitis B and 
Hepatitis C.309 The FDA currently recommended testing donations of whole blood and 
components for antibody to Hepatitis C virus. The sensitivity and specificity of the currently 
available tests for anti-HCV were not well defined. 

9.265  The guidelines set out procedures for carrying out screening. If a donation tested 
repeatedly positive (after initial ELISA testing and re-testing by ELISA in duplicate) the 
donation should not be used for transfusion and the donor should be indefinitely deferred 
from donation. 

9.266  When further information about HCV serology became available, and if highly 
sensitive confirmatory tests were developed and licensed, a procedure for re-entering 
donors repeatedly reactive for anti-HCV might be developed. It was recommended 
that donors with repeatedly reactive results should be notified of their results and their 
indefinite deferral from donation. 

9.267  The guidelines stated that when the anti-HCV ELISA test was used to screen 
populations with a low prevalence of HCV infection the proportion of positive results 
that were falsely positive would be high. Licensed confirmatory tests were currently not 

305 [SGH.002.7866]
306 [SNB.004.4883]
307 Referred to in the chronology set out in the minutes of the ad hoc meeting of the ACTTD on 

13 September 1991 [SNB.001.8919]  
308 The Public Health Service agencies were the Centres for Disease Control, the Food and Drug Administration and the National 

Institutes of Health  
309 MMWR 1991;40(RR-4);1-17
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available. Supplemental tests for specificity were available as a testing service for research 
purposes performed by the manufacturers of licensed screening tests, or for distribution 
on an investigational basis. When such tests were used, research studies indicated that 
their results might be of value in the interpretation of a repeatedly reactive screening test. 

9.268  The guidelines stated that targeted look-back (tracing recipients of blood products 
from donors who tested positive for anti-HCV) or general screening programs for 
populations at an increased risk of HCV infection were not recommended because (a) 
currently available screening tests could not distinguish between ongoing infection and 
recovery and thus the meaning of a reactive test result in any one individual was not clear, 
(b) available knowledge about routes of transmission for HCV other than parenteral was 
limited and (c) only selected persons were eligible for therapy for chronic liver disease and 
the potential long-term benefits of such therapy was unknown. In addition, screening 
programs aimed at prior transfusion recipients were not recommended as they were likely 
to be ineffective for several reasons: (1) most HCV-infected former donors self-deferred 
or were excluded as a consequence of earlier screening policies, (2) few hospitals had 
transfusion records prior to the early 1980s, thus most recipients at risk would not be 
traceable and (3) based on the look-back programs for HIV, response by prior recipients 
to notification was poor. Recommendations were set out for the medical evaluation and 
counselling of anti-HCV positive individuals. 

9.269  In May 1991 Mr MC Malone-Lee (Director of Operations and Planning, NHS 
Management Executive) wrote to regional general managers in England and Wales 
advising that while no date for the introduction of Hepatitis C antibody screening had 
been fixed, it was likely to be 1 September 1991.310 

9.270  On 21 May 1991 the tenth meeting of the ACVSB took place.311 Professor 
Zuckerman confirmed that the percentage of post-transfusion hepatitis cases identified 
by HCV screening in combination with surrogate tests in France and Germany was 
approximately 70%.312 Dr Gunson reported on the progress of trials of second generation 
Ortho and Abbott anti-HCV tests and first generation UBI and Organon tests. Organon, 
which had failed to react to a known positive, was to be withdrawn from the trial by its 
manufacturers due to patent litigation. Trials on the other three kits were continuing. 

9.271  The Committee noted that they were not due to meet again before the introduction 
of routine HCV screening. It was decided that three tests could be used for initial screening, 
namely, the second generation Ortho and Abbott tests and the UBI test. Individual RTCs 
would decide which was the most appropriate and would be guided by the results of the 
trials. The results would be available by the end of June/early July.313 

310 [SGF.001.2020]
311 [SNB.001.9054]
312 In contrast, the minutes of the eighth meeting of the ACVSB on 21 November 1990 noted that Professor Zuckerman had 

advised that the figure was 30%. 
313 The minutes of an ad-hoc meeting of the ACTTD on 13 September 1991 contain a chronology of the introduction of HCV 

testing and note that the second round of trials involving the second generation Ortho and Abbott tests and the UBI test were 
concluded by the end of July 1991 [SNB.001.8919]
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9.272  It was noted that Newcastle BTC had begun routine testing of donated blood for 
HCV antibody in April (using second generation Abbott test kits). While this unilateral 
action was regretted, it could be used as an extension of the trial. Dr Gunson presented 
a paper on an extension of the trial, a main objective of which was to evaluate RIBA and 
PCR confirmatory tests on positive donations.314 

9.273  Dr Mortimer reported on the meeting of virologists on 12 February 1991.315 There 
was no firm basis for conclusions on the value of PCR in confirmatory testing. More 
information was needed on the correlation between RIBA and PCR and further evaluation 
should ideally extend into the early days of routine screening. 

9.274  There was consideration of a paper from the ACTTD on testing.316 It had been 
suggested that ALT tests be carried out on all repeatable anti-HCV donations, but the 
Committee agreed that ALT tests were not specific for HCV and there was poor correlation 
between HCV antibody and ALT. After discussion, it was agreed that ALT testing should 
not be carried out in the extended trial. It was noted that nothing would be said to donors 
who tested HCV positive at any stage until the ACVSB met again to consider the matter 
further. 

9.275  On 10 June 1991 the ACTTD held its eighth meeting.317 There was discussion on 
the procedures to follow for donations found to be ELISA anti-HCV positive. All donors 
who were positive using the second generation RIBA test would have to be regarded as 
infectious and referred for consultation. Dr Gillon’s paper on counselling was appended to 
the minutes and was agreed, with amendments.318 The amended paper was to be issued 
to RTCs to be used as guidance for the preparation of their local standard operating 
procedures. It was agreed that plasma sent for fractionation should be anti-HCV negative.  

9.276  On 11/12 June 1991 a meeting of the SNBTS Management Board agreed that 
routine testing for anti-HCV would begin on 1 September 1991.319 

9.277  On 10 July 1991 Dr A D McIntyre (SHHD) sent a memorandum to Mr Panton 
commenting on the document prepared by Dr J Gillon’s group on recommendations for 
counselling HCV positive donors.320 Dr McIntyre was concerned about a recommendation 
that, where a donation was found to be positive 

In the case of regular donors, the fate of previous donations is determined and 
‘look back’ initiated in accordance with SNBTS policy.321 

9.278  The memorandum set out that in the present state of knowledge, donors who 
were only anti-HCV seropositive, without evidence of antigen, might not be infectious. Dr 
McIntyre asked what purpose was to be served by going back. It might cause the recipient 
of the blood (the 50% who were still alive after two years) unnecessary worry and possibly 
distress. In certain circumstances it could also give rise to litigation. Dr McIntyre advised 
that Mr Panton might wish to take legal advice before the policy was put into effect. 

314 [SNB.001.9107] and [SNB.001.9108] 
315 [SNB.001.9104]
316 [SNB.001.9113] and [SNB.001.9114]
317 [SNB.004.5590]
318 [SGF.001.2014] The paper still contained entries to the effect that ‘look-back’ on previous donations would be carried out where 

a donor was found to be positive: see [SGF.001.2017] and [SGF.001.2019]. The minutes of the meeting of the ACTTD on 10 
June 1991 do not record whether the Committee agreed or disagreed that look-back should be carried out.  

319 [SNB.002.7666]
320 [SGF.001.2163] 
321 [SNB.005.1763] at page 6
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In addition, Dr McIntyre considered that the guidance was a little woolly on the risk of 
transmission by sexual intercourse. Reference was made to a paper by Dr Tedder stating 
that spread in that way was a definite possibility.322 

9.279  On 26 July 1991 Mr Derek Bearhop wrote a memorandum to Mr Tucker advising 
that Mr Forsyth, Minister of State, was content to endorse the recommendation that 
routine testing of blood donations for Hepatitis C antibody should be introduced in 
Scotland from 1 September 1991.323 

9.280  In August 1991 the ACTTD produced a compendium of recommendations in 
respect of anti-HCV testing of blood donations.324 The recommendations were not to 
be interpreted as Government policy but were intended as guidance for use by staff in 
RTCs. The date of 1 September 1991 had been agreed for the commencement of tests. 
The recommendations stated that ‘The question of look-back has still to be defined for 
England and Wales. In Scotland it is initiated in accordance with SNBTS policy’.325 

9.281  On 8 August 1991 R Panton (SHHD) wrote to J T Donald (General Manager, 
Common Services Agency), to advise formally that the Minister of State had agreed to the 
routine testing of blood donations for antibody to the Hepatitis C virus from 1 September 
1991 and requested that arrangements were made to begin testing from that date.326 

9.282  On 13 August 1991 the ACTTD held its ninth meeting.327 There was discussion of 
the results of the various anti-HCV trials. It was noted that the question of look-back had 
been discussed by the Committee in the past, but the minutes did not indicate that any 
decision had been made. It had not been considered either, as far as could be determined, 
by the ACVSB. It was agreed that look-back might have legal implications and that the 
matter should be considered. It was noted that look-back, at least to a point in time when 
it could be stated that a satisfactory test was available, might be advisable. In that context, 
it was agreed that an ad-hoc group328 should be formed to consider the implications of 
an article by Simon Denison in the Independent on 7 August 1991, ‘Patients may sue over 
hepatitis C in blood’.329 

9.283  On 14–15 August 1991 the SNBTS Medical and Scientific Committee met.330 
Members were asked to note that 1 September 1991 was the official start date for HCV 
testing. The Committee agreed that all RTC products would be HCV tested by 5 September 
1991. The Committee noted that plasma for fractionation which had been bled from 
donors before 1 September 1991 and not tested for HCV antibody would still be accepted 
by PFC after that date. However, plasma collected from donors after 1 September that 
was destined for PFC required to be HCV negative.

322 Tedder et al, ‘Hepatitis C virus: evidence for sexual transmission’, BMJ, 1991;302:1299-1302 
323 [SGH.002.7817]
324 [SNB.001.8845]
325 Paragraph 7.34 [SNB.001.8853]
326 [SNB.002.7900]
327 [SNB.001.8838] Professor JP Allain joined the Committee as a new member.
328 Consisting of Dr Gunson, Professor Cash, Dr Contreras, Dr R Mitchell and Professor Tedder or Dr Mortimer. 
329 [SGH.002.7801]
330 [SGH.002.7786]
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9.284  On 1 September 1991 the UK introduced screening for Hepatitis C antibodies of all 
blood donations using second generation ELISA and RIBA assays.331 

9.285  Crawford et al (SNBTS, Glasgow) later reported that in the first six months of 
testing in Scotland (ie between September 1991–February 1992) 180,658 donors were 
tested, 609 samples were repeatedly reactive on initial ELISA screening and 159 donors 
were found to be infected with HCV on confirmatory testing by RIBA and PCR, giving a 
prevalence of HCV infection among Scottish blood donors of 0.088%.332 Among positive 
donors, intravenous drug use was the most common risk activity (39%) followed by 
previous blood transfusion (15.2%), other parenteral exposure (ie tattoos, ear-piercing 
and needlestick injuries) (11.2%) and heterosexual contact with a parenterally infected 
partner (8.6%). A history of jaundice was infrequent (8.6%). The risk factor in 29.1% of 
donors was unexplained ie they gave no history of exposure. ALT levels above the upper 
limit of normal were found in 59% of donors infected with HCV. Many of those donors 
shown to be infected had been donating regularly and the prevalence of HCV in the 
donor population could be expected to fall as they were excluded from further donation. 
Nevertheless, extrapolating these figures to the whole of the UK would suggest that 
around 3000 infected donors would be identified in the first year of testing. 

9.286  On 7 September 1991 an article by E Fagan (Royal Free Hospital, London) was 
published on testing for the Hepatitis C virus.333 The author noted that while the routine 
testing of blood donors for antibodies to components of the Hepatitis C virus had recently 
begun, doctors who wished to make a firm diagnosis of Hepatitis C virus infection still 
lacked a single laboratory test that was entirely satisfactory. The anti-HCV ELISA test 
lacked specificity for infection with Hepatitis C virus and there was no confirmatory test 
that was easy to use and widely available. The author considered that the reluctance to 
begin widespread testing of blood donors in the UK before the introduction of the second 
generation antibody tests seemed justified in view of the poor correlation between anti-
HCV positivity based on first generation ELISA tests and results using second generation 
ELISA tests and PCR. Screening of blood donors, even with the newer antibody tests, 
would create ethical problems, such as counselling apparently seropositive people. There 
would also be practical problems of management, even though confirmatory testing using 
PCR would be available in reference centres.  

9.287  On 13 September 1991 the ACTTD held an ad-hoc meeting to consider the 
implications of anti-HCV testing of blood donations.334 Dr Gunson, Professor Cash, Dr 
R Mitchell and Professor Tedder were present. It was agreed that in order to answer 
questions which might arise in the future with respect to the timing of the introduction 
of anti-HCV screening, the facts and decisions taken should be set out in chronological 

331 It appears that anti-HCV testing of donors had started in Glasgow RTC from early July 1991 as part of the national evaluation 
programme and other SNBTS centres had, in order to familiarise themselves with the test, also commenced screening before the 
1 September 1991 official start date. See the response on behalf of the SNBTS dated 13 September 2005 to questions raised 
in a Crown Office Report into the holding of a Fatal Accident Inquiry into the deaths of the Reverend David Black and others 
[BLA.001.2097] and page 11 of [BLA.001.2098].

332 Crawford et al, ‘Prevalence and epidemiological characteristics of hepatitis C in Scottish blood donors’, Transfusion Medicine, 
1994;4:121-124 [SNB.008.2088]. By comparison, the prevalence of HCV infection among donors at the main English centres 
in the first four months of testing was 0.066%: Soldan et al, ‘The contribution of transfusion to HCV infection in England’, 
Epidemiology and Infection, 2002;129:587-591 [SNB.008.2106]

333 Fagan, ‘Testing for hepatitis C virus’, BMJ, 1991;303:535-536 [LIT.001.0224]
334 [SNB.001.8919] 
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order in the minutes of the meeting. A detailed narrative of events between 1 September 
1989, when the Ortho tests became available for research purposes, and the introduction 
of testing on 1 September 1991 was accordingly set out in the minutes. 

9.288  On 19 October 1991 a letter by Follett et al (Regional Virus Laboratory, Ruchill 
Hospital, Glasgow) was published on confirmatory testing for Hepatitis C.335 While the 
second generation (4-antigen) Ortho RIBA provided a method for identifying genuine 
anti-HCV reactivity, a problem arose in interpreting indeterminate results. After carrying 
out a study of 42,498 blood donations in the West of Scotland, the authors concluded 
that it was important to subject indeterminate RIBA samples routinely to PCR testing, since 
that might allow a definitive identification of chronic Hepatitis C infection, permitting 
counselling of the donor with full assessment of his or her liver disease and treatment if 
necessary.

9.289  On 29 October 1991 the 11th meeting of the ACVSB took place.336 Reference was 
made to the Compendium of Recommendations on HCV testing made by the ACTTD. 
The results of the first HCV test trials were reported fully in the compendium. Dr Gunson 
advised that no decision had been taken as to a look-back study. Dr Mitchell reported that 
in Scotland senior medical staff were interviewing donors who had tested positive and 
were informing their GPs. In response to press articles, Dr Gunson advised that the ACTTD 
was drawing up a paper showing the chronological steps that had been taken from the 
appearance of the first HCV testing kits in September 1989 to the introduction of routine 
screening in the UK in September 1991.337 

9.290  On 7 November 1991 Aach et al (New York and other USA centres) reported 
on Hepatitis C infection in post-transfusion hepatitis, using first and second generation 
assays.338 The authors concluded that nearly all cases of NANB Hepatitis were caused by 
the Hepatitis C virus. The first generation assays detected one or more units of blood from 
anti-HCV positive donors administered to 81% of the patients who seroconverted and for 
whom all donors units were tested. The use of the second generation assays increased 
that rate to 93%. Among the cases of HCV identified in the study, 73% (43 of 59) were 
associated with the presence of surrogate markers in the donors, a rate similar to that 
predicted before HCV was identified, leading the authors to conclude that the use of 
surrogate markers in the USA since 1986 appeared to be well justified.339 

335 Follett et al, Lancet, 1991;338:1024
336 [SNB.001.9148]
337 This is, presumably, a reference to the chronology set out in the minutes of the ad-hoc meeting of the ACTTD on 13 September 

1991 
338 Aach et al, ‘Hepatitis C infection in post-transfusion hepatitis: an analysis with first and second generation assays’, The New 

England Journal of Medicine, 1991;325:1325-1329 [LIT.001.0851]
339 A similar view was reached by Alter and Seef in a publication in 1998 which concluded that the introduction of surrogate 

testing in the USA had prevented as much as 50% of transfusion associated hepatitis (the article is referred to in A v National 
Blood Authority, para 112). See also the study by Hyland et al (Queensland, Australia) in which the authors found a correlation 
between positive anti-HBc status and positive anti-HCV results, as tested by RIBA (albeit the same study found that a high 
anti-HCV ELISA optical density ratio was a far higher predictor of RIBA positivity): Hyland et al, ‘Predictive markers for hepatitis 
C antibody ELISA specificity in Australian blood donors’, Transfusion Medicine, 1992;2:207-213. For an Australian study on 
whether there was a correlation between ALT and positive anti-HCV results, as tested by the anti-HCV ELISA, see Morgan et 
al, ‘Hepatitis C antibody and transaminase activities in blood donors’, Lancet, 1990;335:921-922. Other studies, however, 
had shown no association between anti-HBc status and anti-HCV or post-transfusion NANBH in recipients: Van der Poel et 
al, ‘Infectivity of blood seropositive for hepatitis C virus antibodies’, Lancet, 1990;335:558-560 [SNB.001.9850] and Esteban 
et al, ‘Evaluation of antibodies to hepatitis C virus in a study of transfusion-associated hepatitis’, New England Journal of 
Medicine, 1990;323:1107-1112. For a correlation between elevated ALT levels and HCV infection in Scotland see Crawford et al, 
‘Prevalence and epidemiological characteristics of hepatitis C in Scottish blood donors’, Transfusion Medicine, 1994;4:121-124 
[SNB.008.2088].
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Summary

9.291  To summarise matters in 1991:

• Ministers approved the introduction of routine screening of blood donations 
for Hepatitis C in January 1991.

• Such testing was introduced throughout the UK in September 1991, using 
second generation ELISA and RIBA tests.

• Following the introduction of testing, under 0.1% of blood donors in the 
UK were found to be positive for antigen to Hepatitis C and were, therefore, 
infectious.

• It was decided not to undertake a look-back exercise when screening was 
introduced to identify patients who had previously received a donation 
from donors who tested positive for Hepatitis C after the introduction of 
screening.340 However, all cases of post-transfusion hepatitis continued to 
be investigated. 

340 A UK wide Hepatitis C look-back exercise was carried out between 1995–1998. 
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1992

9.292  On 21 February 1992 the 12th meeting of the ACVSB took place.341 After discussion 
of the question of ALT testing of blood and plasma, members agreed that taking into 
account the potential loss of healthy donors, there was insufficient reason to justify a 
recommendation to Ministers that ALT screening of donated blood should be introduced 
in the UK.342

1993

9.293  In 1993 the ACVSB was replaced by a new expert committee, the Advisory 
Committee on the Microbiological Safety of Blood and Tissues for Transplantation 
(ACMSBT).343 The new committee was to advise on a much wider range of microbiological 
safety issues that affected blood, tissues and organs for transplantation. Membership was 
drawn from the existing ACVSB and, to reflect the widened remit of the ACMSBT, two 
microbiologists were substituted for two virologists, and two transplant surgeons were 
added to the membership. Dr R Mitchell (SNBTS, GLasgow) and Dr R J Perry (Director, PFC) 
remained members of the new committee. There continued to be an SHHD observer. 

1994

9.294  As noted above, in 1994 Crawford et al (SNBTS, Edinburgh) reported on the 
prevalence of HCV infection in blood donors in Scotland in the first six months of screening 
from September 1991.344 The paper noted that no systematic attempt was being made to 
trace recipients of previous donations from infected donors, and the numbers of infected 
recipients still alive and potentially in need of assessment or treatment could not be 
estimated. Further work was required to define the scale of that problem and to define 
strategies for identifying such patients.

Hepatitis C “Look-Back”

9.295  In 1994 Dr J Gillon’s group (SNBTS, Edinburgh) reported on their study into 
the tracing and testing of recipients of blood from donors found to be HCV positive 
following the introduction of screening in September 1991.345 The main aims of the study 
were to determine the numbers of such recipients who were still alive and traceable 
and to determine their infection status. The feasibility and workload of such a look-back 
procedure were also assessed. In the first six months of routine testing 42,697 donors 
were tested. Of 20 confirmed to be HCV positive, 15 were regular donors. Eighty-three 
components were prepared from 63 HCV positive donations from these donors. Of the 
83 components, 35 had not been made available for transfusion (eg because they were 
out of date etc). The recipients of nine of the 83 components were not identified. Of the 
remaining 39 components, 27 recipients were dead, there was no further information 
for three recipients and nine recipients were still alive. Of the nine recipients still alive and 
who were traceable, all were HCV positive. The authors concluded:

341 [SNB.001.9204]
342 In the USA, surrogate testing for Hepatitis C had continued alongside anti-HCV testing but was discontinued in 1995 (A v 

National Blood Authority, paragraph 108, second bullet point). 
343 [SGH.003.1152] [SGH.003.1137] and [SGH.003.1136]
344 Crawford et al, ‘Prevalence and epidemiological characteristics of hepatitis C in Scottish blood donors’, Transfusion Medicine, 

1994;4:121-124 [SNB.008.2088]
345 Ayob et al, ‘Risk of hepatitis C in patients who received blood from donors subsequently shown to be carriers of hepatitis C 

virus’, Transfusion Medicine, 1994;4:269-272
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Our experience confirms that the identification of [infected recipients] is 
a daunting task, but the availability of potentially efficacious treatment for 
chronic hepatitis C, in the form of alpha-interferon, compels us to suggest that 
we have a clear ethical responsibility to these patients to identify them and 
offer counselling, testing and, if necessary, treatment. Many of these patients 
will be old and most will have only mild liver disease, but it is our view that this 
problem should not be ignored on logistical grounds when, in each case, there 
is an overwhelming responsibility to the individual patient. 

9.296  On 23 September 1994 Mr D B McIntosh (General Manager, SNBTS) prepared 
notes on a Hepatitis C look-back exercise.346 The overall position on the introduction of a 
formal Hepatitis C look-back programme remained much as it was in Mr McIntosh’s report 
in July 1994.347 Pilot studies continued to assess the impact for SNBTS. There was liaison 
with colleagues in England. The DOH were understood to be involved and it was still 
hoped to reach an agreed position on full UK implementation before the end of the year. 
The SNBTS would anticipate being able to complete their programme within weeks rather 
than months following the go ahead. Based on the pilot studies already undertaken in 
Edinburgh the number of living recipients of HCV compromised infusions would probably 
be approximately equal to the number of donors involved. Dr Gillon believed that the 
worst case scenario for Scotland was that up to 3000 patients could be found to have 
been infected by blood transfusion. However, a more realistic estimate was 150. The 
SNBTS costs of look-back were not expected to exceed a total of £50,000, for which 
funds had been set aside from non-recurring sources.  

9.297  In November 1994 a licence was granted for Alpha Interferon to be used in the 
treatment of chronic Hepatitis C.348 This was regarded as the first ‘effective’ treatment to 
eliminate Hepatitis C, although it was only successful in a relatively small proportion of 
patients (20-30%). 

9.298  On 23 November 1994, Mr McIntosh noted that following encouraging results of 
Dr Gillon’s study on Hepatitis C look-back, a larger pilot scheme was now under way in 
the Glasgow and West of Scotland RTC.349  

9.299  On 15 December 1994 the ACMSBT met. The Committee decided to recommend 
to Ministers that a UK wide look-back exercise be introduced to identify those blood 
transfusion recipients infected with Hepatitis C prior to the introduction of Hepatitis C 
screening in September 1991. A draft Interim Report on the look-back exercise prepared 
for Ministers around January 1996350 stated that the reason for no action in that regard 
before December 1994 was as follows: part of the reason for the lack of any follow up 
action was a concern that it would be impossible to identify all recipients of infected 
blood and even if it were possible there was a lack of accepted treatment which would be 
beneficial. It was accepted that if no effective treatment was available, informing those 
patients who were unaware of their situation could not be justified, since that would cause 
further distress and anxiety without any benefit. Two factors had led to the ACMSBT’s 

346 [SNF.001.2187]
347 The Inquiry does not have this report
348 Interim Report on Hepatitis C Look-Back Exercise [SGH.002.8359] at page 8 
349 [SNF.001.2190]
350 [SGH.002.8359] [SGH.002.8302]
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recommendation to introduce look-back, namely, the feasibility of a look-back had been 
demonstrated by a study in Scotland351 and Interferon, a drug which was useful for some 
patients infected with Hepatitis C, became licensed in the UK.352 

1995

9.300  On 11 January 1995 UK Ministers announced the look-back exercise and explained 
that its aim was to trace, counsel and treat those identified as being at risk.353 In a news 
release of the same date, the SNBTS welcomed the announcement. Professor Cash stated 
that 

Over 5million patients have undergone surgery in Scotland in the last 10 years. 
Only a small proportion of these will have had a transfusion and it is estimated 
that fewer than 300 will have been exposed to the Hepatitis C virus.354 

9.301  An ad-hoc Working Party was set up under the chairmanship of Dr Metters of the 
DOH, drawing on membership of the Advisory Group on Hepatitis, to draw up guidance 
on procedures for undertaking look-back, protocols for counselling and options for 
treatment, together with any other action which should be taken to satisfy the NHS’s 
duty of care, including whether additional research should be undertaken.355 The Working 
Party met on 20 January, 24 February and 14 March.356 An action plan was formed.357 It 
was agreed that the look-back exercise should be concentrated in the first instance upon 
donors who had given blood prior to September 1991 and been found to be Hepatitis 
C antibody positive after the introduction of testing in September 1991. The services 
would not try to trace donors who had not come back to a transfusion centre since then, 
the work involved in doing so would be disproportionate to the benefit. The Working 
Party considered the testing of serum samples stored from before September 1991 and 
agreed that Ministers should be advised that the testing of such samples would also be 
disproportionate, although a legal view on this should be obtained and the subject would 
be considered again following the results of the current look-back exercise. However, 
where an individual who had been given blood requested a test this should be made 
available, particularly where there had been multiple transfusions. The Working Party also 
advised that the look-back should not be extended to other blood products.

9.302  On 3 April 1995 Dr Kenneth Calman, Chief Medical Officer, England and Wales, 
sent a letter to doctors enclosing guidance on the look-back procedures and separate 
guidance on counselling and treatment.358 

9.303  The guidance noted that transfusion of blood or fresh components (ie platelets, 
fresh frozen plasma or cryoprecipitate) prior to the introduction of routine screening on 
1 September 1991, or of clotting factor concentrate prior to the use of virus inactivation 

351 The study by Dr Gillon’s group: Ayob et al, ‘Risk of hepatitis C in patients who received blood from donors subsequently shown 
to be carriers of hepatitis C virus’, Transfusion Medicine, 1994;4:269-272

352 [SGH.002.8359] at page 4
353 [SGH.004.7020]
354 [SNF.001.2191]
355 The members of the Working Party included Dr Mitchell (Director, Glasgow and West of Scotland BTS), Dr Gillon (Consultant 

Physician, Edinburgh and SE Scotland BTS) and Dr Keel (Senior Medical Officer, Scottish Office) [SGH.002.8371] and 
[SGH.002.8372]  

356 [SNB.008.2960] and [SGH.002.8360]
357 [SGH.002.8359]
358 [SGH.002.8373] [SGH.002.8375] (Annex A) and [SGH.002.8379] (Annex B)
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procedures in 1984, carried a risk of infection.359 Other blood products which were not 
virally inactivated had transmitted Hepatitis C more recently. Patients were described as 
anti-HCV positive when a screening test was positive and the result had been confirmed 
by RIBA. 

9.304  Following infection with Hepatitis C virus the natural history varied widely. Some 
patients recovered spontaneously and completely. Some went on to develop liver damage, 
often without symptoms. Cirrhosis could develop in 10%–20% of those infected but that 
might take 20–30 years to develop and might be unrecognised clinically. A much smaller 
number might then go on to develop hepatocellular carcinoma. Sexual transmission 
occurred, but the frequency was controversial, most studies indicated infection rates of 
less that 5% in sexual partners. Vertical transmission (mother to baby) appeared to be of 
a similar order. Use of barrier contraception should be discussed with each couple. Regular 
sexual partners should be counselled and offered testing. Anti-HCV positive individuals 
should not donate blood, tissue or semen, should not carry an organ donor card and, 
notwithstanding the estimated low risk of sexual transmission, the same advice should be 
given to their regular sexual partners regardless of their HCV status.

9.305  The guidance stated that all Hepatitis C positive patients should be referred to 
a specialist with an interest in the condition for further assessment. That would usually 
involve a period of observation and, in most cases, a liver biopsy. Patients considered to 
be at risk of progressive liver disease might be offered treatment with Interferon. Effective 
viral therapy given early in the disease process would reduce the chance of the more 
serious long-term sequelae of chronic Hepatitis C such as cirrhosis and the development of 
hepatocellular carcinoma. Although 40–80% of patients responded initially to Interferon 
with normalisation of ALT values, only 50% of the responders (ie 20–40% of those 
treated) had a sustained response after cessation of treatment. Response rates depended 
upon the particular genotype of Hepatitis C; patients infected with type 1 (and particularly 
type 1b) responded less well than patients with types 2 or 3. In the UK around 60% of 
infections were due to Genotype 1. Patients with minimal disease would be kept under 
review. It was important to diagnose cirrhosis in patients with chronic Hepatitis C as these 
patients required regular monitoring of their liver function and regular imaging to detect 
hepatocellular carcinomas. Transplantation might be a life saving option for patients with 
end stage disease, although HCV was likely to recur in the patient despite a successful 
operation. 

1996 

9.306  A draft Interim Report on the look-back exercise was prepared for Ministers around 
January 1996.360 There had been over 12,000 calls to a helpline set up to answer patients’ 
queries. It was estimated that in the UK there might be about 3000 haemophilia patients 
alive who were Hepatitis C positive and were not also HIV positive. It was estimated that 
it was likely that 3000 blood transfusion recipients were alive who would be identified 
by the look-back exercise. A table was produced showing the current status of the 
look-back exercise in the UK.361 In Scotland, as at 15 December 1995, 340 donors had 

359 In fact the SNBTS did not provide Factor VIII that had been sufficiently heat-treated to inactivate Hepatitis C (ie Factor VIII Z8, dry 
heat-treated at 80º for 72 hours) until 1987. 

360 [SGH.002.8359] 
361 [SGH.002.8385]. As noted below, further figures were produced from time to time [SGH.002.8307] [SGH.002.8789] and 

[SGH.002.8669] and final figures were reported in June 1998 (letter dated 20 February 2006, with enclosure, by Andy Kerr, 
Minister for Health and Community Care, to Roseanna Cunningham, MSP 
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been identified who were positive for Hepatitis C and who had given blood prior to 
1991. 1504 donations from those donors had been identified. It was estimated that there 
might have been 1574 transfusions. 1516 donations had been notified to hospitals. 378 
recipients had been identified by hospitals, 40 recipients had been followed up, of whom 
35 had been counselled and tested and 30 had tested positive for HCV. 225 recipients had 
died. The Interim Report noted that the look-back exercise had been slower in achieving its 
objectives than had been predicted. The blood transfusion services were being encouraged 
to work better and faster on the project. 

9.307  By letter dated 11 March 1996, K J Guinness (Head of Operational Policy Unit, DOH) 
advised J Adey (Chief Executive, National Blood Authority), that Ministers had considered 
the views of the ACMSBT.362 Ministers had agreed that the current look-back strategy 
should continue but that where there were particular problems, the blood transfusion 
services should communicate further with the hospitals concerned and offer assistance in 
overcoming the bottlenecks in those hospitals which had major blockages. 

9.308  Around April 1996 a further draft of the Interim Report on the look-back exercise 
was produced.363 There had been further meetings of the ad-hoc look-back Working Party 
on 25 May and 13 October 1995. Members of the ACMSBT considered why the exercise 
was taking longer than initially envisaged. They identified two particular bottlenecks, 
one was tracing medical records for recipients identified in hospital blood banks and, 
secondly, a shortage of counsellors available to see patients before and after testing. The 
ACMSBT accepted that if both these areas of difficulty were overcome, it was likely that 
the hepatology services for specialist assessment and, where appropriate, commencement 
of treatment, would probably not be able to cope. Various alternative ways forward were 
considered by the ACMSBT, including abandoning the look-back entirely and offering 
Hepatitis C tests to anyone who had been transfused. The Committee unanimously 
concluded that it was important to continue with the present strategy. It was felt that 
communications between the blood transfusion services and hospitals where there were 
particular problems was the best way forward, supplemented by the offer of assistance 
to overcome bottlenecks in tracing hospital records and a shortage of suitably trained 
counsellors. In respect of testing/counselling, it was noted that there were difficulties 
with some GPs, who did not wish to be involved in additional work, and there were some 
criticisms of the blood transfusion services. Further follow up on the look-back exercise 
would be carried out by the ACMSBT. It was noted that a number of letters had been 
received asking for ‘ring fencing’ for treatment of Hepatitis C. A response had been issued 
that the resources of the NHS were finite and that it was for doctors and managers to 
make local decisions as to what forms of treatment and what drugs should be made 
available based on the needs of the local population. A further version of the table dated 
15 December 1995 was produced.364 

362 [SGH.002.8203]
363 [SGH.002.8302]
364 [SGH.002.8307]. On 4 October 1996 a fax was sent on behalf of Dr J Gillon (Edinburgh, SNBTS) to Dr Aileen Keel and 

Sandra Falconer at SHHD giving an update on the current status of the look-back exercise in Scotland [SGH.002.8788] and 
[SGH.002.8789]
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1998

9.309  On 28 April 1998 Professor Ian M Franklin (National Medical and Scientific Director, 
SNBTS) wrote to Dr A Keel (Scottish Office Health Department (SOHD)).365 Over the past 
months, progress with the look-back exercise had been virtually static. A summary sheet 
prepared by Dr Gillon was enclosed showing the numbers identified by the look-back 
exercise.366 Professor Franklin stated that there were a number of patients that had not 
been traced and it would not be possible to trace these patients without additional 
resources from the SOHD. There was also an issue of RIBA indeterminates. The SNBTS 
confirmatory test algorithm for HCV had always included PCR. The National Blood 
Authority protocol did not have PCR and so they proposed that the look-back be extended 
to RIBA indeterminates. The SNBTS had followed up over half of their RIBA indeterminate 
cases (20 of 37). All had remained PCR negative and all recipients of their donations had 
been traced and tested and were PCR negative. The remainder that required following 
up were in the West of Scotland and, once again, the SNBTS would not be able to trace 
these recipients without additional resources. It was, therefore, the view of the SNBTS 
Medical and Scientific Committee that the current HCV look-back should be considered 
to be closed unless the SOHD felt that it should resource one final effort to conclude 
every possible case. The SNBTS would continue to investigate any new seroconversions in 
donors or recipients as they came to light. 

9.310  On 8 May 1998 Dr A Keel (SOHD) sent a memorandum to Mr John Aldridge (Head 
of Health Care Policy Division, SOHD) enclosing a copy of Professor Franklin’s letter.367 Dr 
Keel was of the view that from the available information the SNBTS had probably done all 
that could reasonably be expected of them. If Mr Aldridge agreed, Dr Keel would write to 
Dr Jeremy Metters of the DOH asking him if the matter required to be put to the ACMSBT 
before a final decision was made. 

9.311  Mr Aldridge replied to Dr Keel by memorandum dated 12 May 1998.368 He agreed 
that the steps taken by the SNBTS to identify those affected through the look-back exercise 
seemed sufficient and that Dr Keel should write to Dr Metters. 

9.312  On 10 June 1998 Dr Keel (SOHD) wrote to Professor Franklin.369 The ACMSBT had 
met on 4 June and the issue of whether the SNBTS should draw a line under the look-back 
exercise had been discussed. There was general agreement that all reasonable measures 
had been taken to trace components and recipients in Scotland and that the tracing 
exercise could, therefore, stop. However, it was also agreed that the look-back exercise 
could not be considered formally closed until reasons for non-traceability of components 
or recipients had been logged in the look-back Register. Ministers would need to be 
satisfied that the reasons for non-follow up of components and recipients were clearly 
documented and justifiable. Dr Keel requested that the SNBTS continue their efforts to 
provide that information to the Register as the look-back exercise could not be considered 
complete until that had been accomplished. There had also been some discussion at the 
ACMSBT meeting about the latest figures provided from Scotland which did not appear 
to add up. 

365 [SGF.001.2174]
366 [SGH.002.8669]
367 [SGF.001.2173]
368 [SGF.001.2172]
369 [SGH.003.1055]
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9.313  A final report on the HCV look-back exercise in Scotland was produced in
June 1998.370 The final figures for the look-back exercise were reported as follows: 360 
Hepatitis C positive donors who had given blood before 1991 were identified; these donors 
had given 1,658 donations; 2,026 components had been prepared from these donations 
(of which 1,356 components were traced and 670 were untraced); 880 recipients were 
identified by hospitals; 536 of the identified recipients were deceased; 78 were not 
traceable; of the remaining 226 recipients, 133 were counselled and tested positive for 
HCV, 70 were counselled and tested negative and the infection status of the remaining 
63 was uncertain (because they had declined testing, were not appropriate for testing or 
their results were not reported back to the SNBTS). 

Summary

9.314  Thus, by the middle of 1998 the HCV look-back exercise in Scotland was complete. 
In Scotland, 880 recipients of blood from donors found to be HCV positive after the 
introduction of screening in 1991 had been identified (of whom 226 who were still alive 
had been traced). As noted below, it appears that the look-back exercise only identified 
a small percentage of the total number of patients who contracted HCV as a result of 
transfusion in the 1970s and 1980s.371 

Investigations by the Scottish Executive

9.315  The remainder of this chapter is largely concerned with the investigations carried out 
by the Scottish Executive into Hepatitis C and the infection of patients with haemophilia.

1999

9.316  In the late summer of 1999 Susan Deacon MSP (Minister for Health and Community 
Care), instructed Scottish Executive officials to ascertain the facts surrounding Hepatitis C 
and the heat treatment of blood products for haemophilia patients in the mid 1980s.372 

9.317  In late 1999 the Scottish Executive requested Haemophilia Centre Directors to 
provide certain information relating to haemophilia patients and Hepatitis C.373 The 
Haemophilia Centre Directors provided the following information in response to that 
request. 

Edinburgh

9.318  There were about 130 persons with haemophilia in the East of Scotland who were 
alive and had evidence of current or previous infection with Hepatitis C. Since 1980, 42 
patients registered in Edinburgh had died.374 

370 Letter dated 20 February 2006, with enclosure, by Andy Kerr, Minister for Health and Community Care, to Roseanna 
Cunningham, MSP 

371 Soldan et al, ‘The contribution of transfusion to HCV infection in England’, Epidemiology and Infection, 2002;129:587-591 
[SNB.008.2106]

372 A report was produced in October 2000 by the Scottish Executive Health Department, ‘Hepatitis C and Heat Treatment of Blood 
Products for Haemophiliacs in the mid 1980s’ [SGH.001.4414]

373 [SGF.001.2232]
374 Letter dated 1 September 1999 by Dr Ludlam to Dr Keel [SGH.002.1288]. The figures in Dr Ludlam’s letter included haemophilia 

patients in Dundee. See fax dated 9 September 1999 by Dr Cachia to Dr Keel [SGH.002.1930]
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Glasgow

9.319  There were 133 adult haemophilia patients alive in the West of Scotland known to 
be Hepatitis C antibody positive.375 Professor Lowe believed that Dr Liz Chalmers currently 
had about six Hepatitis C positive children at Yorkhill Haemophilia Centre (and it was 
possible that some children had died since 1985). Of the 50 haemophilia patients who 
died from 1986 to date while attending Glasgow Royal Infirmary, 13 were known to have 
died of liver disease (ie cirrhosis and/or hepatocellular carcinoma).376 

Dundee

9.320  On viewing previous Oxford annual returns, it was possible to identify eight 
individuals with Haemophilia A or B who had died prior to 1992. Currently there were 
34 patients with Haemophilia (A or B) attending the Dundee centre on a regular basis. 
Thirteen were HCV antibody negative and 21 antibody positive. Two of the antibody 
positive patients were PCR negative. There were also three patients with vWD who were 
HCV positive.377 

Inverness

9.321  There were seven patients under the care of Dr W Murray who were Hepatitis C 
positive.378 

2000

9.322  In 2000, Harris et al (Communicable Disease Surveillance Centre, Public Health 
Laboratory Service, London) reported on the results of the UK Hepatitis C look-back 
exercise and the establishment, in 1998, of the HCV National Register to study the natural 
history of Hepatitis C infection in the UK.379 By 31 December 1999, 996 transfusion 
patients infected with Hepatitis C had been traced through the look-back exercise. The 
details of 871 (87%) patients had been registered on the HCV National Register, on an 
anonymised basis, with a view to studying the natural history of the disease in these 
patients. Registered cases were followed up annually using a standard form sent to each 
patient’s clinician.  

9.323  On 10 February 2000 a meeting took place between officials from the Scottish 
Executive and Haemophilia Directors.380 Dr Ludlam provided the following information. 

9.324  The number of HCV positive haemophilia patients currently alive in Scotland was 
125 for the East Coast Centres (ie Inverness, Aberdeen, Dundee and Edinburgh; the figure 
included 18 patients with vWD) and 127 in Glasgow.381 

375 Letter dated 13 August 1999 by Professor Lowe to Dr Keel [SGH.002.1387]. The total of 133 patients comprised 88 factor VIII 
deficient patients, three Factor VIII deficient carriers, 34 factor IX deficient patients, two Factor IX deficient carriers and six von 
Willebrand’s disease patients. 

376 Letter dated 3 September 1999 by Professor Lowe to Dr Keel [SGF.001.2231]. See also the letter dated 3 September 1999 by 
which Professor Lowe advised Dr Keel that the information given on the number of live Hepatitis C antibody positive patients 
currently attending Glasgow, given in Staff Nurse Little’s letter of 20 August 1999, was correct [SGF.001.2231] 

377 Fax dated 9 September 1999 by Dr Cachia to Dr Keel [SGH.002.1930] 
378 Letter dated 20 August 1999 by Dr Murray to Dr Ludlam [SGH.002.1323]
379 Harris et al, ‘The HCV National Register: towards informing the natural history of hepatitis C infection in the UK’, Journal of Viral 

Hepatitis, 2000;7:420-427
380 [SGF.001.2340]
381 The breakdown was per Professor Lowe’s letter of 13 August 1999 to Dr Keel [SGH.002.1387], except there were 78 Factor VIII 

deficient patients instead of 88, and the total also included six patients with vWD and three Yorkhill Haemophilia A patients.
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9.325  The total number of HIV negative haemophilia patients who had died in Scotland 
of liver disease since 1 September 1985 to date was three in the East of Scotland and 12 
in the West of Scotland. It was stressed that not all deaths were solely related to HCV. 

9.326  The number of people treated for the first time in Scotland with a blood product 
during the period from 1 September 1985 to 30 June 1987 was as follows: 18 in the East 
of Scotland382 and 13 in the West of Scotland.383

9.327  The following points arose from a discussion of the use of commercial products 
during the period 1 September 1985–31 December 1988: Dr Cachia and Dr Murray 
confirmed that only SNBTS products had been used at Dundee and Inverness. Dr McColl 
was unaware of any commercial products having been used at Yorkhill. Dr Ludlam advised 
that the following commercial products had been used, namely, Profilate and Monoclate, 
both from the USA. Professor Lowe and Dr Watson advised that checks had not yet been 
completed for Glasgow and Aberdeen. 

9.328  Miss Teale (Head of Health Care Policy Division, Scottish Executive Health 
Department (SEHD)) advised that the following additional information would be required 
from the Haemophilia Directors: a definitive list of products used in the period in question; 
the statistics broken down by centre; details of the staffing levels at each of the centres 
between 1985–1988; copies of the guidelines issued to Haemophilia Directors; and the 
number of patients treated prior to 1985.    

9.329  In October 2000, the SEHD published its report ‘Hepatitis C and Heat Treatment of 
Blood Products for Haemophiliacs in the mid 1980’s’.384

2002

9.330  In 2002, Soldan et al (PHLS)) reported on their estimate of the number of transfusion 
patients in England infected by blood and its components.385 The authors estimated386 that 
approximately 13,500 patients were infected with HCV as a result of a transfusion of blood 
or its components between 1 January 1980 and the introduction of HCV donor testing 
on 1 September 1991.387 Over 60% of these patients were either known or estimated to 
have died by the end of 1995. The authors estimated that the HCV look-back programme 
identified about 5% of the total number of HCV infections transmitted by transfusion 
between 1 January 1980–1 September 1991, and over 13% of infected recipients who 
survived to 1995. It was noted that only two transfusion-transmitted HCV infections had 
been reported from anti-HCV tested components during the past six years (up to the end 
of 2001) and that the risk of infection by transfusion had been reduced further by nucleic 
acid testing of blood donations. The authors concluded:

382 Eight were treated with Cryoprecipitate (of whom four were known to be HCV negative and four whose HCV status was 
unknown) and 10 were treated with SNBTS Factor VIII or IX (of whom four were HCV positive, one HCV negative and the HCV 
status of five unknown)

383 Two treated with SNBTS Factor IX were HCV negative, one treated with SNBTS Factor VIII and Cryoprecipitate was known 
to be HCV positive, one was treated with a commercial Hepatitis C safe product and the remainder (nine) were treated with 
Cryoprecipitate of whom three were known to be HCV positive 

384 [SGH.001.4414]
385 Soldan et al, ‘The contribution of transfusion to HCV infection in England’, Epidemiology and Infection, 2002;129:587-591 

[SNB.008.2106]
386 By assuming that the prevalence of anti-HCV observed during the first four months of donor testing in the English centres in the 

study (0.066%) existed throughout the period between 1 January 1980 and 1 September 1991 
387 If the prevalence of anti-HCV amongst blood donors during the 1970s was assumed to be the same as at the end of 1991 (i.e. 

0.066%), inclusion of the 1970s data would generate approximately 10,000 extra HCV-infected blood recipients 
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Transfusion-transmission of HCV in the United Kingdom is therefore largely a 
thing of the past, although the extent of continuing secondary transmission 
has not been established, and investigation of the burden of disease amongst 
infected recipients is ongoing. 

9.331  On 24 July 2002 Dr Brian McClelland (SNBTS, Edinburgh) wrote to Mr Bob Stock 
(SEHD) enclosing an estimate prepared by Dr Kate Soldan (PHLS) in July 2002 of the 
number of individuals in Scotland infected with Hepatitis C by blood transfusion.388 Dr 
Soldan estimated that 3498 patients in Scotland had probably been infected with Hepatitis 
C by blood transfusion between 1 January 1980 and 31 August 1991. 1,886 patients 
were ‘known/expected to be dead’ and 1,612 were ‘not known to be dead’ as at 1995. Dr 
McClelland commented that of the estimated 1,612 individuals possibly surviving in 1995 
with HCV due to transfusion, about 50% ie about 800, might still be alive in 2002.389 

2006

9.332  In 2006 Harris et al (PHLS) reported on the natural history of HCV in 924 transfusion 
recipients on the HCV National Register when compared with 475 control patients, who 
had received a transfusion of blood or its components but were not infected with HCV.390 
The results showed that ‘all-cause’ mortality was not significantly different between 
patients on the register and control patients but that the risk of death directly from liver 
disease was higher (2.71 times greater) in patients on the Register than in control cases. 
It was noted that nearly 30% of those HCV infected patients who died directly from liver 
disease were known to have consumed excess alcohol.  

9.333  Preliminary survival analysis of the HCV National Register to the end of 2007 (mean 
19 year follow up after exposure) showed liver related mortality to be 4% in HCV positive 
cases compared to 1.5% in HCV negative controls (transfused around the same time as 
the HCV positive cases). Dr Harris noted that “Overall, while survival was found to be 
poorer in cases rather than controls, this difference was not [statistically] significant”. Dr 
Harris suggested that “HCV infection did not have a great impact on all-cause mortality 
after 19 years of infection”.391 

2007

9.334  In February 2007 a review of the Advisory Committee on the Microbiological Safety 
of Blood, Tissues and Organs for Transplantation (MSBTO) by Dr Jon Bell was published. 
The report recommended that MSBTO should be replaced by an independent scientific 
risk assessment committee, the Advisory Committee on the Safety of Blood, Tissues and 
Organs (SaBTO). Responsibility for deciding on risk management options, taking account 
of any advice that the committee might give, should reside with the Health Departments. 
SaBTO held its first meeting on 23 January 2008 and continues in existence.

388 [SGH.005.7201] and [SGH.005.7203] 
389 Reference was made to a draft manuscript by Dr Soldan setting out the methods used to develop estimates for England, which 

was later published as Soldan et al, ‘The contribution of transfusion to HCV infection in England’, Epidemiology and Infection, 
2002;129:587-591 [SNB.008.2106] 

390 Harris et al, ‘Survival of a national cohort of hepatitis C virus infected patients, 16 years after exposure’, Epidemiology and 
Infectection, 2006;134:472-477 

391 Letter from Dr Helen Harris (Health Protection Agency) to the Inquiry dated 25 June 2010.
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Synopsis

Quantification generally – projection of demand in the 1970s – commissioning of 
PFC – commercial products – productive capacity, plasma supplies and self sufficiency 
– importance of yield – SNBTS productive capacity in 1980 to 83 – critical Medicines 
Inspectorate review in spring 1982 – factors increasing demand for blood products – 
distribution of PFC products – product selection and its impact on total demand and 
demand for resources – lack of reporting of actual usage – quantities for 1980 to 83 
– SNBTS productive capacity in 1983 to 86 – estimates of demand – distribution of PFC 
products – usage of commercial products – concern at UK level over lack of co-ordinated 
policy – PFC production moves into surplus in 1984 – in 1985 research and development 
and production adversely affected by restriction in FVIII deficient plasma substrate in 
wake of HIV seroconversion of the Edinburgh cohort – lack of information on commercial 
purchases persists – introduction of heat treatment and its impact on the pattern of 
production and distribution – quantities for 1983 to 86 – factors affecting supply and 
demand in 1986 to 1990 – inconsistent data on commercial purchases – threat posed 
to production due to possible failure of Z8 to meet clinical trials – April 1988: Chiron 
announce isolation and cloning of proteins from NANBH virus – additional purchases of 
commercial products forecast in 1988 – research and development of high purity products 
proposed and resisted – comparative positions of Scotland and England in production of 
high temperature heat treatment of FVIII– collaboration with New York Blood Centre on 
high purity product – Scotland loses self-sufficiency mid-1988 – concern of Haemophilia 
Society – purchases of commercial products explored – maintenance and development 
work at PFC restrict productive capacity at end of period – long term production planning 
in hand – quantities for 1986 to 1990 – productive capacity 1990 to 93 – commercial 
products were preferred to Z8 – the higher purity S8 fell behind research and development 
targets – commercial products threaten PFC – growing objections to Z8 on grounds of 
relative insolubility – PFC turns to CRTS Lille for collaboration on production of high 
temperature heat treatment of FVIII – data on commercial usage remains unsatisfactory 
– Collaboration arrangements with Lille finalised in 1991 – strategic stock piling resumed 
in 1991 – Z8 production ended December 1982 – ‘Lille’ FVIII substituted – quantities for 
1990 to 93.

Quantification of demand generally

10.1  The Inquiry team has not, thus far, identified an evidence-based and structured 
approach to the assessment of demand for blood and blood products in Scotland as 
a whole, at least until the appointment, in July 1988, of RRC Stewart, as clinical trials/
product surveillance manager at the Scottish National Blood Transfusion Service (SNBTS). 
On 3 March 1989, he wrote to all regions seeking data on purchases of commercial blood 
products, and began to assemble more comprehensive data than had previously been 
disclosed by area boards. SNBTS had requested data previously. However until March 
1989, the collection of such data appears to have been incomplete, and the provision 
of information to have been, at best, of a level of generality that must have limited its 
usefulness as a basis for estimating the production requirements of the Plasma Fractionation 
Centre at Liberton. 

CHAPTER 10
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10.2  As will appear below, attempts to set up a haemophilia register for Scotland that 
would have informed SNBTS of usage of factor products failed. Scottish haemophilia 
directors returned data on product usage, and patient counts, to UKHCDO. UKHCDO has 
provided the Inquiry team with tables of extant data which are set out in the appendices 
to this report. The data on the use of Factor VIII, Factor IX, Cryoprecipitate, and blood 
components cover the period 1980–91. Also appended are tables of the data from SNBTS 
files showing the information available to SNBTS directors about commercial product 
purchases from year ended 31 March 1981 to year ended 31 March 1992. One would 
not expect a precise correlation between purchases and usage. Stock levels, wastage and 
other causes of variation would inevitably have affected the picture. However, the gross 
discrepancies that are apparent on comparison appear to show that SNBTS were not 
informed of the actual patterns of purchases or usage. In the case of Glasgow, SNBTS 
records show purchases of 906,000 international units (IUs) of Factor VIII products in 
the year ended 31 March 1980. UKHCDO record the use of 938,441 international units. 
However, in the following three years, use recorded amounted to 868,966, 579,376 
and 423,850 units respectively. Purchases intimated to SNBTS were confined to a single 
purchase of 550,000 units in the year ended 31 March 1983. In proportionate terms the 
discrepancies between the two sources of data for Edinburgh are even more extreme. 

10.3  At certain periods, SNBTS products were in surplus. Self-sufficiency was achieved, in 
the sense that demand for the domestic products was met by available supplies. However, 
since commercial purchases never ceased, and the level of those purchases was not 
known and could not have been taken into account in planning production by the Plasma 
Fractionation Centre in Edinburgh (PFC Liberton), the demand for SNBTS products could 
not be taken to have been the measure of domestic demand overall. 

10.4  Further, it appears that the factors which limited the ability of SNBTS, and PFC 
Liberton in particular, to meet actual demand may often have been the supply and quality 
of the raw material that was dispatched to PFC Liberton for processing, and the quality of 
the products available, as perceived by haemophilia clinicians. 

10.5  As appears from Chapter 3 of this report, NHS Patients At Risk, the population 
creating demand also increased over the reference period as life expectancy improved; and 
the clinical approach to therapy changed, notably by the introduction of home therapy 
and prophylactic regimes and increasingly sophisticated surgery. The range of variables 
affecting the demand side of the equation changed accordingly. The uncertainties affecting 
estimates of demand, for the United Kingdom as a whole, in the late 1960s and early 
1970s have been commented on in the Introduction and in Chapter 5, The Organisation 
of Blood Transfusion in Scotland.

10.6  This chapter will necessarily fall short of a comprehensive analysis of supply and 
demand, on the evidence that has been examined to date. However, it summarises the 
events and issues which arose throughout the reference period of the Inquiry.
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The 1970s

10.7  The Cash and Spencely projection of demand, as at 19761, of 15,000 donation units 
of Factor VIII2 per patient per year (rising to 20,000 if the only therapeutic material were 
intermediate purity Factor VIII (IFVIII)) for the south east of Scotland was based on data 
relating to 75 haemophilia patients. The regional population at the relevant time was 
1.2 million. Of the 75 patients, 40 had severe haemophilia, 16 were moderately affected, 
and 19 had a mild condition. Cash and Spencely note that the proportion of patients with 
severe haemophilia might vary in other parts of the country. Subject to that, the estimate 
would point, broadly, to a Scottish demand of 6.3 million units (applying the conversion 
factor used by the authors of 1:120 for Cryoprecipitate) rising to 8.4 million units per 
year on the assumption of a total shift to intermediate Factor VIII, equivalent to 52,500 
to 70,000 donations. According to SNBTS records, there were 418 known haemophilia 
patients in Scotland in 1976.3

10.8  Internal estimates by SNBTS of requirements at 31 March 1976 were based on an 
estimated average use of 10,000 units per patient, some 4 million units in total. The 
quantities of Cryoprecipitate prepared and issued by Scottish RTCs for the whole of 
Scotland over the second half of the 1970s, and the total volumes of intermediate FVIII 
products issued by PFC Liberton were:

Year Cryoprecipitate 
Issued: donations

Approximate 
international 
units x m4

Intermediate FVIII 
international units 
x m 5 

Approximate 
Donations for 
IFVIII production

1974–75 35,048 3.50 0.11 460

1975–76 39,736 3.97 0.79 32906

1976–77 28,018 2.80 1.33 5540

1977–78 31,151 3.15 1.55 6460

1978–79 35,199 3.52 1.66 6920

1979–80 30,273 3.02 1.99 8290

Table 10.1456

10.9  The conversion factor for IFVIII appears, arithmetically, to have been 240 IUs per 
donation.7 The actual use in 1975–76 appears therefore to have exceeded the internal 
estimate by about 19%. But it fell below the volumes proposed by Cash and Spencely. 

10.10  The data in Dr Cash’s paper can be compared with data contained in the SNBTS 
national statistics. There are minor variations between the data reported for Cryoprecipitate 
issues. The comparative data expressed in donations are:8

1 Haemophilia A and the blood transfusion service: a Scottish study BMJ 18 September 1976. See: The Organisation Of Blood 
Transfusion In Scotland

2 Cryoprecipitate and concentrate
3 [SNB.010.3921] Annual Report of the SNBTS for the year ended 31 March 1976. The UKHCDO DATA, corrected for duplications, 

indicated that at 1975 there were 323 patients registered with Scottish Haemophilia Centres.
4 [SNB.001.5076]
5 [SNB.010.3921] The Annual Report of the SNBTS for the year ended 31 March 1976 gives an average conversion factor of 250.
6 [SNB.010.3921] The Annual Report of the SNBTS for the year ended 31 March 1976 gives the actual value as 3279 donation 

equivalent.
7 [SNB.010.3921] The Annual Report of the SNBTS for the year ended 31 March 1976 gives an average conversion factor of 250. 
8 [SNB.010.1548] [SNB.010.1550] [SNB.010.1551] [SNB.010.1553] [SNB.010.1554] [SNB.010.1555]

reference_pdf/SNB0103921.PDF
reference_pdf/SNB0015076.PDF
reference_pdf/SNB0103921.PDF
reference_pdf/SNB0103921.PDF
reference_pdf/SNB0103921.PDF
reference_pdf/SNB0101548.PDF
reference_pdf/SNB0101550.PDF
reference_pdf/SNB0101551.PDF
reference_pdf/SNB0101553.PDF
reference_pdf/SNB0101554.PDF
reference_pdf/SNB0101555.PDF


Chapter 10: Trends in Demand for and use of Blood Products and in Production and Supply of NHS Products

334

1975 1976 1977 1978 1979 1980

Dr Cash 35,048 39,736 28,018 31,151 35,199 30,273

National 
Statistics

35,048 40,992 27,352 31,081 33,758 32,383

Table 10.2

10.11  The differences do not appear to be material for present purposes, and Dr Cash’s 
presentations to the joint meeting are adopted here for discussion purposes. 

10.12  However, the overall position remains far from clear. The data on commercial 
purchases were thought to be unsatisfactory. Dr Cash reported that satisfactory figures 
were available for 1979 and 1980 alone, that until 1980 commercial purchases were 
made exclusively in the west of Scotland, and that 1981 figures would show that other 
regions were currently making commercial purchases. The commercial purchases noted in 
the report were: 1979–850,000 IUs; and 1980–1 million I.U.s. Dr Prentice had produced 
figures for Royal Infirmary, Glasgow which showed values for commercial Factor VIII usage 
for the three years 1978 to 1980 of 273,670, 282,527 and 116,071 units respectively, in 
addition to FEIBA of 128,500, 97,900 and 144,000 units respectively. The differences have 
not been resolved.9 They reflect, in part at least, the unsatisfactory flow of information 
from the regions to SNBTS nationally and to PFC Liberton in particular that is commented 
on elsewhere in this report. For present purposes, the data in Dr Cash’s reports have been 
adopted in painting the general picture in terms of quantities.

10.13  Combining the data above with the summary data for Cryoprecipitate issued by 
the regions, PFC production of Factor VIII and commercial purchases, as presented in Dr 
Cash’s report, and expressed in IUs x million the totals were:

IUs x 
million 
1975

IUs x 
million 
1976

IUs x 
million 
1977

IUs x 
million 
1978

IUs x 
million 
1979

IUs x 
million 
1980

Cryoprecipitate* 3.50 3.97 2.80 3.15 3.5 3.02

PFC Factor VIII 0.11 0.79 1.33 1.55 1.66 1.99

Commercial (0.05) (0.09) (0.50) (0.70) 0.85 1.00

Total (3.66) (4.85) (4.63) (5.40) 6.01 6.01

* Assumed each donation gave 100 iu of Factor VIII

Figures in brackets were Dr Cash’s ‘guesstimates’

Table 10.3

10.14  So far as Factor VIII concentrates are concerned, and taking Dr Cash’s ‘guesstimates’ 
at face value, commercial purchases over the four years from 1977 to 1980 amounted to 
27.3%, 31.1%, 33.8% and 33.4% respectively of total usage. 

10.15  Public perceptions at the time are reflected in the SNBTS report for the year ended 
31 March 1976 which stated:

Of all the blood products available, the only one which has aroused an emotive 

9 The appendices contain data provided by UKHCDO which appears to be reliable, but to differ from the sources available at the 
time.
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response in the UK (Scotland is less vociferous) is the supply of Factor VIII and 
its use in the treatment of haemophilia. Parliamentary questions, newspapers, 
wireless and television have all been used to publicise the demands of pressure 
groups, mainly from lay sources. Propaganda has been along two main lines 
– a demand for immediate implementation of home therapy regimes (the 
administration of Factor VIII in the home by the patient, relatives or the general 
practitioner when a bleeding episode occurs) and the philosophy that the 
haemophilia patient should lead a perfectly normal life.

Home therapy holds out the undoubted advantages of early treatment, hence 
lessening the risk of sequelae such as ankylosing joints, and the convenience 
of the patient. Intermediate Factor VIII, being less bulky than cryoprecipitate 
and remaining potent in a domestic refrigerator as opposed to deep-freeze 
requirements for the latter, is certainly the product of choice and the BTS must 
endeavour to meet demands as soon as possible. Cryoprecipitate, however, has 
proved a most valuable preparation and a gradual changeover to intermediate 
Factor VIII can be achieved without recourse to commercial preparations.

Haemophilia patients have a permanent disability and, as in all physical 
handicaps, should live within it. Encouragement to lead a perfectly normal 
life involving increased hazards of traumatic haemorrhage not only increases 
the chances of ankylosing complications, but involves considerable additional 
quantities of a valuable therapeutic agent, human Factor VIII. The importance 
of this can be gauged by the fact that some 90,000 donations are required to 
meet Factor VIII requirements for some 400 patients in Scotland annually.

10.16  Total donations in the year ended 31 March 1976 amounted to 262,502. 90,000 
would have been 34% of the total. The annual report states that 15% was issued as 
Cryoprecipitate. 3279 donations were used in the preparation of IFVIII, which amounted 
to 1.25%. However, the detailed figures in the SNBTS report do not disclose commercial 
purchases. 

10.17  In dealing with future requirements, the SNBTS annual report states:

Future requirements. As supplies of Factor VIII increase, a major factor which 
requires urgent study is the optimum dose for the average case of spontaneous 
haemorrhage in a haemophilia patient. The use of cryoprecipitate reveals very 
wide differences in the amount judged necessary, varying from 6–60 units of 
cryoprecipitate (in this context a unit is the material from one donation). This 
problem required concerted study by the directors of haemophilia centres; such 
an effort was agreed by Directors of Regional Transfusion and Haemophilia 
Centres and detailed arrangements accepted at an ad hoc meeting between 
representatives of the major centres, Glasgow and Edinburgh, in December 
1975. Until dosage is resolved, future requirements must remain conjectural.

10.18  Though reducing with time, the volumes of Cryoprecipitate issued reflect a high 
and continuing use of the material over the six years when PFC Liberton was coming into 
production. Use was to fall after 1979–80, averaging about the equivalent of 12,500 
donations over the following decade. However, at the end of the decade, Cryoprecipitate 
remained the major therapeutic product of Scottish origin in use. In the document 
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prepared by Dr Cash from which the PFC Factor VIII data are taken,10 it was reported that 
satisfactory figures for commercial purchases of Factor VIII were available only for 1979 
(850,000 IU) and 1980 (1 million IU). In the final year of this period, Cryoprecipitate and 
Factor VIII from all sources were broadly in balance. But commercial purchases amounted 
to about one third of total Factor VIII issued or purchased at local level. 

10.19  On the documentary material examined thus far, it would appear that there was 
inadequate information available at this period for reasonably accurate forecasting of 
demand, and that future requirements for domestic production were indeed conjectural.

10.20  As commissioning of PFC Liberton proceeded and full production capacity was 
established the production of blood products increased rapidly. But the total production of 
intermediate Factor VIII concentrate remained relatively low both in absolute terms and as 
a proportion of the total output of the plant. The annual report of the SNBTS for the year 
ended 31 March 1976 provided a reasonably clear picture of the scope of the service’s 
operations at the beginning of the reference period, and, in particular, of the operations 
at the Protein Fractionation Centre, Edinburgh (PFC Liberton), where most of the more 
sophisticated procedures were developed over the reference period. 

10.21  Data recorded for the period spanning 1974 reflected the developing position. The 
production by PFC of anti-haemophiliac fractions (AHF), anti-Rhesus D Positive cells (Anti 
D) and stable plasma protein solution (SPPS) shows the following pattern (expressed in 
units of production):

Product 1972–73 1973–74 1974–75 1975–76 1976–77 1977–78

AHF 1345 63 317 4276 6162 7913

Anti D 8747 6938 5640 9367 8679 4005

SPPS 7568 5031 2761 4071 17,631 31,071

Table 10.4

10.22  Other relevant data supplied by a comparison of factor production between the 
pre- and post-1974 positions as provided in the SNBTS report for the year to 31 March 
1976:

Coagulation Factor 1964–65 1975–76

Fibrinogen 98 345

IFVIII 718 4276

II, VII, IX, X  
(combination)

88 555

II, IX, X 
(combination)

1795 2464

Table 10.5

10.23  Production was disrupted during the closure of the ERI facility and the 
commissioning of PFC Liberton. Otherwise total production was increasing. But the 
production of intermediate anti-haemophilia fractions (IFVIII) formed a small proportion of 
total production relative to anti-Rhesus D Positive cells and stable plasma protein solution. 

10 [SNB.001.5076]

reference_pdf/SNB0015076.PDF
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10.24  Scotland was self-sufficient in the production of fibrinogen.11 The demand for 
Factor IX products for the treatment of Haemophilia B, though increasing, was substantially 
met in Scotland as throughout the United Kingdom. Total demand for Factor IX was low 
relative to the demand for Factor VIII, and since the same source plasma was used for both 
products, production capacity for Factor IX was never a problem at this time. For the UK 
as a whole, Dr Biggs published information on the period 1969–74,12 and the haemophilia 
centre directors supplemented that for 1975.13 In her report of 1974, she stated:

For Christmas disease patients there is now enough material to give all of the 
treatment estimated to be required in the form of concentrate. The position 
is much less satisfactory with regard to haemophilia and factor VIII….The two 
most valuable materials now made are cryoprecipitate and freeze-dried factor-
VIII concentrate. The total amount of these preparations at present available is 
inadequate….

10.25  That was and remained the position in Scotland at this time. The production of 
Factor VIII by PFC Liberton made an immediate impact,14 but it was not sufficient. 

10.26  Demand for Factor VIII varied from case to case, making estimates of total demand 
difficult. There was an immediate background to some of the observations in the 1976 
report. In one region, two boys were creating particularly high levels of demand for different 
reasons.15 One was likely to be admitted to a remote school with facilities that would have 
avoided or reduced exposure to risk. Cryoprecipitate could not be stored at the school 
and that created a high demand for Factor VIII. The other boy, with the encouragement 
of his parents who were influenced by ‘the pressure group from Oxford and elsewhere’, 
had been encouraged to ‘lead a normal life’ increasing the need for therapy. In 1976 
he required 61,990 units of Factor VIII, over 4% of the total concentrate issued by PFC 
Liberton in the year.16 Apart from other issues raised, these examples demonstrate some 
of the factors causing practical difficulties in forecasting demand at the time.

10.27  Looking to the needs of Scotland as a whole, the SNBTS 1976 report envisaged 
limited continued production of Cryoprecipitate; a major change-over to Factor VIII 
concentrate; development of a more concentrated form of Factor VIII for certain uses; and 
agreement with NBTS, England and Wales, on a standard range of products. The main 
targets set for transfusion directors were: 

• increasing use of red cell concentrates instead of whole blood;

• releasing plasma for production of Factor VIII concentrate; and

• increasing supplies of raw materials to PFC Liberton, particularly in the form 
of fresh frozen plasma, for production. 

11 [SNB.010.3921] SNBTS Report for y/e 31 March 1976
12 [DHF.002.6338] ‘Haemophilia Treatment in the United Kingdom from 1969 to 1974‘ British Journal of Haematology, 1977, 35, 

487. Data was collected and published on the basis of units of factor VIII. A ‘unit’ is defined relative to the material involved. 
A ‘unit’ of factor VIII is arbitrarily defined as the amount of AHF activity present in 1 ml of normal male plasma: [LIT.001.0141] 
Buchholz ‘Blood Transfusion: Merits of Component Therapy‘ The Journal of Pediatrics, February 1974 Vol 84 Number 2 page 165 

13 [DHF.002.6335] ‘Haemophilia Centre Directors’ Annual Statistics for 1975‘ British Journal of Haematology, 1977, 36, 447 
14 There was also greatly increased production of immunoglobulins, as noted in the table above.
15 [SNB.007.0902]
16 [SNB.007.1027]

reference_pdf/SNB0103921.PDF
reference_pdf/DHF0026338.pdf
reference_pdf/LIT0010141.pdf
reference_pdf/DHF0026335.pdf
reference_pdf/SNB0070902.PDF
reference_pdf/SNB0071027.PDF
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10.28  The report’s conclusions on Factor VIII (Cryoprecipitate and IFVIII) were:

As regards self-sufficiency, Factor VIII is available to treat adequately the known 
haemophilia population in Scotland. The form in which it is available does 
not as yet meet the major demand for home therapy. Present policy is to 
issue intermediate factor to centres, with only a very small national reserve at 
PFC; directors of haemophilia and regional transfusion centres are expected 
to maintain their own reserves and patients should be introduced to home 
therapy only when an adequate reserve–three months’ anticipated use–is 
available for each individual in case PFC meets manufacturing difficulties.

A most important factor in the future requirements of fresh plasma for 
fractionation of Factor VIII is the loss of activity which occurs at this stage, both 
in Centres and the PFC….

10.29  Manufacture, supply and self-sufficiency in Factor IX products presented no 
difficulties. Self-sufficiency in supply of Factor VIII depended, however, on the continuing 
use of Cryoprecipitate, with gradual change to the use of concentrate as it became 
available. While the report may reflect the aspirations of SNBTS directors at the time, 
regional variations in clinical practice were to emerge and influence realisation of these 
plans.

10.30  As the tables above demonstrate, in terms of volume, production at PFC Liberton 
was heavily weighted towards the production of anti-Rhesus D Positive cells and stable 
plasma protein solution. It appears that one reason for the failure to accelerate the 
production of Factor VIII concentrate may have been the failure of some regions to supply 
PFC Liberton with plasma. 

10.31  Total plasma supplies to Edinburgh over the relevant period, expressed in litres, 
were recorded as:17

Region 1972–73 1973–74 1974–75 1975–76 1976–77

Aberdeen 2598.7 2196.8 2258.0 2767.5 3325.0

Dundee 3961.1 2946.0 3186.0 4051.0 4217.0

Edinburgh 5975.86 5432.6 5470.0 9031.0 9836.0

Glasgow 6596.085 6691.7 4948.0 5211.0 8548.0

Inverness 977.5 1373.1 1574.0 1834.0 1925.0

TOTAL 20,109.265 18,640.4 17,436.0 22,894.5 27,851.0

Table 10.6

10.32  Despite the opening of the facility at Liberton, and the demand for plasma that 
it created, supplies of fresh frozen plasma from Aberdeen, Dundee, and Glasgow to 
Edinburgh did not increase significantly until 1976–77. The SNBTS directors had rejected Dr 
Cash’s proposals for servicing PFC Liberton in 1975, promising to ‘do their best’ to provide 
material for processing.18 Edinburgh and Inverness alone made an immediate increase in 
supplies. Inverness at the time had two major users of Factor VIII, and supplies to them 

17 There are two sources of information on supplies which differ in detail. The differences do not affect the overall picture. 
18 [SNB.007.0769]

reference_pdf/SNB0070769.PDF
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of PFC product were higher than average.19 There was a particular incentive for Inverness 
to provide PFC Liberton with the raw material required for production of concentrate. 
Edinburgh exceeded its target by a comfortable margin.20 But, overall, as at the beginning 
of 1976, plasma intake at PFC Liberton had reverted to 1972 levels. Glasgow, at this time 
and for some time into the future, advocated the use of Cryoprecipitate in the treatment of 
Haemophilia A. In a memorandum dated 19 January 1977 addressed to regional directors, 
Mr Watt commented that during most of 1976 the process capacity at PFC Liberton was 
much larger than the availability of fresh plasma.21

10.33  The supply of plasma, and the information required to assess demand, continued to 
be topics for discussion. Early in 1977 there was a proposal that a haemophilia register for 
Scotland should be established. A paper was distributed with the agenda22 for a meeting of 
the SNBTS and haemophilia directors on 24 January 1977.23 It emphasised the advantages 
that would accrue from an appropriate register, including data on the changing age-range 
of haemophilia patients, consequent changes in demand for therapeutic products, and 
changes in demand relating to changed therapeutic methods, such as the increase in 
home treatment. A register had been maintained by the Medical Research Council until 
1966. The proposal for the register and its uses (including informing the estimates of use 
of Factor VIII) was held over for future discussion. The directors met again on 30 May 
1977 when the register was again discussed without resolution of the issue.24 So far as 
material for present purposes, the result was that there was no ready means of estimating 
demand from data held centrally by SNBTS. 

10.34  At the meeting on 30 May, Mr Watt reported increased supplies of plasma from 
Glasgow. Dr Wallace replied that this had only been possible because Glasgow had 
purchased a substantial amount of commercial material to tide them over the initial period 
of PFC Liberton production.

10.35  At a meeting of SNBTS directors on 12 July 1977, Mr Watt reminded directors that 
the absolute amount of plasma being collected from the regions was insufficient to meet 
the demand for SPPS25 and other products. This seems to have had a beneficial effect: on 
12 October 1977 it was reported that there was an increase of almost 40% in the plasma 
supplied to PFC Liberton compared to the same quarter in 1976. 

10.36  On 9 January 1976, Dr Cash, then Director of the Edinburgh and South-East Regional 
BTS, wrote to General Jeffrey proposing a framework for future operations.26 The letter 
was copied to Mr Watt. Mr Watt was pessimistic. 27 He had been disappointed when the 
regional directors had rejected Dr Cash’s proposals for annual estimates of supply to PFC 
Liberton of fresh frozen plasma. He was concerned inter alia about the ‘peregrinations of 
the plasma supply situation’. He thought that the targets implicit in Dr Cash’s framework 
were unlikely to be achieved. It appears that independence of the regional organisations 
may have had a materially adverse impact on operations at national level.

19 [SNB.007.0771]
20 [SNB.007.0774]
21 [SNB.007.1014]
22 [SNB.001.5002]
23 [SNB.001.5033]
24 [SNB.001.5006] 
25 Stable plasma protein solution
26 [SNB.007.0769]
27 [SNB.007.0774]
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10.37  In the mid-1970s, PFC Liberton responded to the shortage of plasma supplies by 
developing Factor VIII concentrate from supernatant. The Glasgow and West of Scotland 
Service indicated a distinct preference for Cryoprecipitate.28 The background to the 
development is of interest. Mr Watt explained to Dr Wallace that the preparation had 
been conceived as a stop-gap measure to occupy the time of staff at Liberton who had 
been employed for making the intermediate Factor VIII but who had become inactive due 
to the failure of fresh frozen plasma supplies.29 It appears that while the south east region 
was providing PFC Liberton with fresh frozen plasma, Glasgow and west of Scotland 
in particular, but also the other regions already referred to, were not. PFC Liberton’s 
production capacity was not being utilised to best advantage. 

10.38  On 5 February 1976, Dr Wallace intimated that Glasgow and west of Scotland 
would not use Factor VIII produced from cryosupernate.30 The reason given was that 
clinicians at Glasgow Royal Infirmary considered it essential to continue to produce large 
quantities of Cryoprecipitate locally, preferring to rely on Cryoprecipitate rather than any 
other Factor VIII product. Superficially at least, that would have been a major change of 
direction from that found by Strathclyde University for the period up to 1974.31 However, 
there was a change of attitude in May 1976:32 one clinician was prepared to use the 
material, subject to conditions. Mr Watt asked for patience for ‘a young organisation 
stumbling towards a reasonable level of perfection on many fronts at the same time’.33 

10.39  It appears that Mr Watt failed to get the favourable response he sought. In a 
letter to Dr Wallace dated 15 June 1976,34 he acknowledged some production problems, 
but stated that, despite these, PFC Liberton’s production of Factor VIII was using fresh 
frozen plasma within two weeks of its arrival at Liberton. There were no buffer stocks, 
and with the approach of the holiday period supplies of plasma were beginning to fall. 
He expressed his disappointment at the refusal of Glasgow Royal Infirmary to use Factor 
VIII manufactured from cryosupernatant; and suggested that, unless overall usage had 
increased, the consultant’s use of commercial products ‘can only mean that he has a 
personal preference for the commercial product’. He wrote:

28 [SNB.007.0768]
29 [SNB.007.0772]
30 [SNB.007.0799]
31 ‘Cost or Management of Patients with Haemophilia’ Cater and others, BMJ, 21 August 1976, page 465: see Chapter 5: Blood 

Organisation
32 [SNB.007.0839]
33 [SNB.007.0845]
34 [SNB.007.0864]
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It appears to me that the time has now come when a register of haemophiliacs 
should be established and the Haemophilia Treatment Centre should be 
required to show who got what and how often on a monthly basis. Since there 
are fewer than 500 patients and only 20% of these are regularly important to 
the overall supply problem it would seem that the compilation of such a register 
and its maintenance would be a relatively minor operation. One realises that 
this could be construed as an infringement on the clinical responsibility of the 
Haemophilia Centre Director but it must also be part of that responsibility to 
assist the assurance of adequate supply of product. In a situation where the 
Minister of Health has instituted a policy of national self-sufficiency (which 
we have all applauded to some extent) it becomes essential to define what 
we mean by self-sufficiency. Various estimates have been prepared both for 
Scotland and for the UK as a whole and we have all attended far too many 
meetings in discussion of the problem to reach, at the present time, what 
appears to be a point of total confusion.

10.40  The consultant’s response, in a letter to Dr Wallace dated 17 June 1976, did not 
appear to resolve Mr Watt’s concerns.35 Meantime, Factor VIII manufactured by PFC 
Liberton from cryosupernatant was used in Edinburgh, and by Dr Jones in Newcastle. 

10.41  In February 1977, the Royal Hospital for Sick Children, Glasgow, began to administer 
Factor VIII prophylactically to a few severely affected haemophiliac children.36 In order to 
assess the cost-effectiveness of this procedure, they sought information about the NHS 
cost of Factor VIII and DEFIX. Mr Watt could not provide reliable figures for a number of 
substantial reasons. He gave data which might be helpful, but warned the RHSC doctors 
of the dangers of getting this type of accounting exercise wrong.37 The proposal appears 
to illustrate the scope for independent research over the country as a whole that might 
be conducted at this time without reference to its impact on the national supply position.

10.42  Comparative Factor VIII yields, as between PFC Liberton and the English fractionation 
centres at the PFL and BPL, became an issue in March 1977. Dr Bidwell at PFL wrote to Mr 
Watt on 16 March proposing a joint study.38 Mr Watt was not enthusiastic.39 He thought 
that because processing at PFC Liberton was undergoing steady review the exercise 
should be postponed until PFC Liberton was in a stable situation. Dr Bidwell returned 
to the proposal on 4 April 1977.40 The exchange duly went ahead.41 Mr Watt remained 
concerned about the yields achieved at PFC Liberton. On 30 September 1977 he wrote 
to Dr Cash with observations on the Factor VIII content of plasma delivered to PFC.42 The 
plasma tested was all of a ‘stale’, eighteen-hour old, variety, with too low a content for 
easy recovery. He sought Dr Cash’s advice on how to tell regional centres that the source 
material was not good enough. Dr Cash replied on 6 October 1977,43 criticising Mr Watt’s 

35 [SNB.007.0870]
36 [SNB.007.1075]
37 [SNB.007.1083]
38 [SNB.007.1122]
39 [SNB.007.1136]
40 [SNB.007.1141]
41 Partial results at [SNB.007.1234] [SNB.007.1235] [SNB.007.1236] [SNB.007.1237] [SNB.007.1238] [SNB.007.1239] 

[SNB.007.1240] [SNB.007.1241] [SNB.007.1242]
42 [SNB.007.1245]
43 [SNB.007.1259]
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approach. Mr Watt responded by suggesting a policy of returning ‘unto the regions that 
from whence it came’.44 However, it is significant that the issue of plasma quality was 
flagged up at this early stage: it was to become a persistent issue.

10.43  PFC Liberton was shut down for a period in 1977. The failure to process during 
that period had an impact on the Factor VIII supplies available in October 1977.45 At the 
same time, supplies of SPPS were restricted. 

10.44  In a letter to Dr Davidson at the Royal Infirmary, Glasgow, dated 25 January 1978, 
Mr Watt commented on PFC output.46 The limiting factor affecting the production of Factor 
VIII concentrate was the slow transfer of resources from the production of Cryoprecipitate 
to intermediate concentrate. The supply of PPSB was entirely dependent on the supply of 
suitable plasma. At least double the current production was required to meet need. Mr 
Watt hoped that the information would stimulate regions to respond. He believed that 
1978 was well set for the transfusion service to make substantial inroads on the demand 
problems which clinical practice had created, but he was not optimistic.

10.45  In addition to problems relating to the supply of plasma for processing, research 
and development work at PFC Liberton was affected by a supply problem. In 1977 
the lack of haemophilic plasma substrate left over from routine production to support 
research activities became critical.47 Fresh frozen plasma had been stockpiled. Dr Erskine 
of Glasgow Royal Infirmary made supplies of substrate available. Mr Watt estimated that 
the quantity of Factor VIII-deficient plasma required was about 250ml per month. Actual 
supplies between 19 October 1976 and 6 February 1978 had fluctuated between zero and 
800 ml.48 PFC Liberton returned to the question of Factor VIII-deficient plasma49 required 
for in-process quality control in March 1978.50 The continuing supply problem was now 
affecting routine production.

10.46  A shortage of Factor VIII-deficient plasma in March 1978 led to two developments: 
an increase in the supply of haemophilia plasma (haemophilic plasma substrate), and an 
increased interest in the use of artificial substrate.51 The latter product was considered 
inappropriate, but had to be used. 

10.47  The data available on supplies of units of Factor VIII concentrate to areas in the 
second quarter of 1978 are:

44 [SNB.007.1260]
45 [SNB.007.1253]
46 [SNB.007.1333]
47 [SNB.007.1339]
48 [SNB.007.1343] [SNB.007.1344]
49 [SNB.007.1549] [SNB.007.1550]: the function of assay of FVIII content was discussed in papers sent by Dr Smith to Dr Foster in 

August 1978 in anticipation of a visit to PFC
50 [SNB.007.1384]
51 [SNB.007.1495] [SNB.007.1497] [SNB.007.1499] [SNB.007.1501] [SNB.007.1502] [SNB.007.1507]
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Glasgow Edinburgh Inverness Dundee Aberdeen

April 103,130 nil 13,110 7,200 7,500

May 77,000 33,840 14,440 7,500 7,200

June 110,000 23,900 39,200 11,070 17,160

July 778,050 993,070 196,00052 106,000 196,000

Table 10.752

10.48  Mr Watt’s criticisms became focused in a letter to the national administrator dated 
8 August 1978:53

Once again…we reached parlous straits of supplies of Factor VIII Deficient 
Plasma to facilitate assay of concentrate. Iain Cook had made a special 
arrangement whereby Mr X of Wick will travel once a month to Inverness to 
donate plasma and return to Wick. Dr Cook will pay his transport expenses. 
X has been consistently one of our best sources of Factor VIII Deficient Plasma 
and does a great deal to plug the gap left by our less public spirited colleagues 
in the West of Scotland….

In an attempt to stimulate talk in haemophilia circles I have suggested to Dr 
Cook that Mr X and his wife be invited to visit Edinburgh and the PFC so that 
they can see for themselves where this rather special and expensive donation 
goes….

10.49  Dr Mitchell’s response to the criticism was to offer some long-dated donations that 
were thought to be redundant to Glasgow and west of Scotland needs.54

10.50  On 14 March 1979, the DHSS wrote to all regional and local health authorities 
intimating that the central contracts for the supply of Factor VIII would expire on 30 April 
and would not be renewed.55 As from 1 May, arrangements for the purchase of the product 
would be made by individual authorities. The department identified as possible suppliers: 
Armour Pharmaceuticals; Immuno Ltd; Travenol Laboratories Ltd; Abbott Laboratories Ltd; 
and Speywood Laboratories Ltd. Neither of the public sector producers was mentioned 
in the letter. The policy change increased dependence on information from local centres 
about levels of commercial purchases.

10.51  In July 1979, the results of a study of the economic and societal aspects of home 
therapy were said to leave no doubt of the overwhelming advantages of home treatment 
(using concentrates) as part of the management of severe haemophilia.56 The study 
contained explicit criticism of the NHS costing of concentrates. This was immediately 
controversial in Scotland.57 Mr Watt prepared a draft letter to The Lancet setting out 

52 [SNB.007.2478] The increased supply to Inverness created an embarrassing surplus in July.
53 [SNB.007.1515]
54 [SNB.007.1561], and Mr Watt’s reply [SNB.007.1559]. Mr Watt was not alone in concern about the West of Scotland: see Dr 

Cook’s letter dated 28 August 1978: [SNB.007.1564]
55 [SNB.007.2391]
56 [SNB.007.2476] Lancet, July 14 1979. page 77, ‘Haemophilia and Home Therapy’ 
57 [SNB.007.2478] [SNB.007.2479]
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comprehensive costing data for PFC Liberton.58 Dr Cash suggested factors to mention.59 
The rebuttal appeared on 11 August 1979.60 On the face of it, Mr Watt had made a case 
for the selection of the NHS product on cost grounds. 

Summary

• By the end of the 1970s, the flow of information to the SNBTS nationally, 
and to PFC Liberton in particular, relative to demand for Factor VIII was 
unsystematic, sporadic, and inadequate for the purpose of instructing a 
rational assessment of demand for the NHS product. 

• One potentially effective vehicle for communication, a national haemophilia 
register, was proposed, but the proposal had not made progress within the 
haemophilia directorate.

• PFC Liberton’s physical production capacity was sufficient to ensure the 
output of Factor VIII concentrate in volume to match demand for PFC 
Liberton intermediate Factor VIII, but was not regularly engaged because:

– There were inadequate supplies of plasma from regions for processing;

– Plasma was of variable quality and often less than optimal for Factor VIII 
production; and 

– There were often inadequate supplies of Factor VIII deficient plasma for 
quality assay of the product with the result that production was disrupted, 
and research and development work inhibited.

The 1980s

10.52  In the early 1980s there was progress in the production and use of therapeutic 
materials. Scientific developments in the heat-treatment of factor concentrates together 
with AIDS infection had an impact on the work of Scottish transfusion centres, and on 
the work of PFC Liberton in particular. Research and development work on pasteurisation 
began at PFC in 1981 with a view to reducing hepatitis infectivity. AIDS became an issue 
after the initial publication of the disease in 1982. Meantime, the production of standard 
therapeutic products continued, but not without difficulty. Significant up-grading of 
facilities was required. 

10.53  Over the country as a whole, regional transfusion centres continued to collect whole 
blood: there was a 44% increase in volume between 1974–75 and 1989–90. Apheresis 
donations increased over the same period from 3312 to 15,542.61 Over the decade, whole 
blood transfusion fell to a very low proportion of all uses of blood donations, as already 
noted. The data collected changed from year ended 31 March 1982. Regional transfusion 
centres returned quantities of the materials which they had dispatched to PFC Liberton, 
now distinguishing fresh frozen plasma, outdated plasma, plasma for EDTA, and other 
materials. The relationship between total blood donations and quantities processed at local 

58 [SNB.007.2485]
59 [SNB.007.2489]
60 [SNB.007.2490] Lancet, 11 August 1979, page 301: Watt, ‘The Price of Factor VIII’ 
61 [SNF.001.0210] At the SNBTS Directors’ meeting on 27 March 1981, it was noted that the quantity of plasma required to meet 

the need for factor VIII merited a study of the possibility of procurement of normal plasma by plasmapheresis. A group of SNBTS 
staff were to visit Belgium, where there was an extensive programme of plasmapheresis for source plasma 
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centres became less clear. On any view the picture by the end of the decade had become 
considerably more complex as a result of pressures, internal and external, affecting the 
functioning of the service.

10.54  The range of products produced, retained locally and placed at issue for local use in 
regional transfusion centres at the beginning of the period comprised, principally, red cell 
concentrates, fresh frozen plasma, platelet concentrates, and Cryoprecipitate. By the final 
year of this period, products produced and placed at issue in regional transfusion centres 
comprised whole blood, platelet depleted blood, buffy coat depleted blood, red cell and 
specialised red cell products fresh and frozen, platelet concentrates, white cell products, 
Cryoprecipitate in three unit sizes, and fresh frozen plasma. Regions produced and sent 
to PFC fresh frozen plasma, non-fresh frozen plasma, cryosupernatant, anti-D and other 
hyperimmune products. 

10.55  For its part, PFC Liberton, by the end of the 1980s, produced and sent to regional 
transfusion centres stable plasma protein solution (SPPS), Factor VIII concentrate, Factor IX 
and a range of immunoglobulin preparations. But it appears that complete coordination 
of PFC Liberton’s production with regional needs had not been achieved by the end of the 
decade. The production capacity of PFC Liberton fluctuated over the period, partly due to 
interruptions during the refurbishment programme and partly due to operational changes. 
The information available is confused, however, largely because the records examined by 
the Inquiry team are not comprehensive.

10.56  The decade does not break down into self-contained parts. But major events 
allow some sub-division. Early investigation of heat-treatment in the manufacture of 
concentrates, and the emergence of the AIDS risk, broadly define the first period.

1980–1983

Productive Capacity

10.57  For a meeting of SNBTS and haemophilia directors in January 1981, Dr Cash prepared 
figures for fractionation yields which showed considerable improvements in Factor VIII 
activity recovery over the period from 1975 to 1980 and forecast further improvements.62 
He forecast improvements in Cryoprecipitate yields with improved procedures. Converting 
the target into raw materials requirements, he produced the following table:

Litres of FFP per 
annum

Litres per million of population per 
annum

To produce cryoprecipitate only 32,000 6000

To produce intermediate Factor VIII 57,000 11,000

To produce high purity Factor VIII 79,000 15,000

Table 10.8

10.58  However, in 1980, yields at PFC Liberton were proving to be variable. On 29 August, 
Mr Watt reported to Dr Cash.63 Dr Foster thought that, with the development work then 
in hand, a production yield of >300 IU per litre was achievable. But actual yields, ranging 
from 177 to 280, indicated that all parameters were not at that stage under control.

62 [SNB.001.5060]
63 [SNB.007.2615]
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10.59  In December 1980, Dr Foster estimated the capacity of PFC Liberton at 975 kg of 
plasma per week, identifying the limiting factor as freezer capacity.64 However, working 
practices affected the actual throughput. In terms of productive capacity, there was a 
significant increase in 1982–83. In the first two months of 1982, the total processing 
capacity of PFC Liberton, on existing work practices, was 720 kg of fresh frozen plasma 
per week, ie about 8500 kg per quarter. Average weekly plasma intake was 700 kg. PFC 
Liberton were able to process 610 kg only (about 7250 kg per quarter) because there 
were some short periods of downtime related to plant renovation.65 Mr Watt hoped to 
increase throughput by about 100 kg during the next six months. That would have raised 
throughput to about 8500 kg per quarter, the plant’s productive capacity before plant 
renovation, on the existing staff hours. However, by October, the net process load had 
exceeded 1300 kg per week, achieved by a combination of increasing plant capacity, 
amended process scheduling and staff effort. Substantial extension of overtime working 
had been instructed.66 

10.60  Even so, at the beginning of the 1980s, there was a perception that the PFC Liberton 
facility was under-utilised, or alternatively that the productive capacity could be expanded. 
Within PFC, the first view prevailed, and tended to be expressed in the context of criticism 
of commercial purchases of products which PFC Liberton could produce. Outwith PFC, 
the scope for expansion was emphasised. In September 1980, there was a proposal in 
England that Beechams should take over BPL. This provided a focus for examination of the 
potential capacity of PFC. In a paper, from X of MED SM4, Room 919 HAN H (who may 
have been Diana Walford) to Y there is reference to the Scottish position: 67 

3.  I have just visited PFC Liberton with colleagues from HS2. Although we 
have no formal information about its capacity to expand production, it 
was conveyed to us informally that Liberton had a substantial capacity for 
expansion, notwithstanding staffing difficulties etc. If Liberton were to take 
on 1/4–1/3 of the England and Wales fractionation requirements in addition 
to meeting Scottish needs, UK vulnerability in the event of Beechams pulling 
out would be reduced and the price of Beechams (or imported) products 
might be kept down. My impression from that meeting was that the Scots 
are very willing to consider UK fractionation as a whole and that, having 
provided the DHSS (through the SHHD) with detailed schedules of their 
products and performance since commissioning of the plant, anticipate 
expanding production by an agreed amount for the benefit of England and 
Wales....

10.61  In April 1980 Dr Cash had obtained information that BPL was commissioning a 
third freeze-drier, but that on full commissioning the plant’s capacity would still fall short 
of the target for England and Wales.68 Nothing short of re-building of the plant would do. 
The option of utilising spare Scottish capacity was not taken up in the event. However, 
after lengthy negotiations, arrangements were made for the processing of material for 

64 [SNB.007.2666]
65 [SNB.007.2980]
66 [SNB.007.3230] letter by Mr Watt to Dr Cash dated 11 October 1982. 
67 [DHF.003.0329]
68 [SNB.007.2577]
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Northern Ireland. Arrangements with Northern Ireland were first proposed at a meeting 
of SNBTS directors on 27 March 1981. The quantity expected for processing was 10,000 
litres a year, 2000 of which would be fresh frozen plasma.

10.62  A ‘wait and see’ decision on the proposal was recorded at that time. At the 
subsequent meeting of the group on 23 June 1981, it was reported that a formal approach 
had been made by Northern Ireland, that discussions were under way with CSA, and that 
PFC staff were to visit Northern Ireland to discuss logistics. On 22 September 1981, the 
SNBTS directors returned to this issue. It was recorded that the present request from 
Northern Ireland was for processing of 7000 kg of plasma per annum, which could rise to 
12,000 kg. The minute noted:

Taken together with the ’Trends‘ programme for Scotland, this could mean a 
combined NBTS/SNBTS requirement for 1750 kg/working week, ie in excess 
of the existing capacity at PFC operating on a single period of work each day.

Approval was given to the courses of action proposed by Dr Cash, namely a 
working group from CSA, SNBTS and SHHD who would examine the steps 
necessary to meet the request of the DHSS, Northern Ireland. The terms 
of reference were agreed and Dr Cash agreed to approach CS Secretary to 
establish this Working Group.

10.63  It was decided that Mr Watt would not take in any plasma until a formal agreement 
had been reached. Agreement was subsequently reached, and the demand from Northern 
Ireland formed part of the background to the provision of increased production capacity 
during the refurbishment work. 

10.64  The Inquiry team has found no support for some external comments on PFC 
Liberton’s capacity. The perception that PFC Liberton was under-utilised even before 
the refurbishment seems to have been well founded: working practices appear to have 
restricted the plant’s operating capacity, and the response to Northern Irish interest 
reflected a belief that increased production was feasible. But the extent of the under-
utilisation appears to have been misunderstood. In an article by DO Gordon published 
in Medical World in September/October 1981, it was claimed that PFC Edinburgh could 
process blood to serve a population of around 25 million.69 The claim appears to have 
been exaggerated: the Inquiry team has not found evidence of such capacity.

10.65  On 29 December 1980, Dr Foster reviewed PFC Liberton’s capacity to meet demand 
in 1981.70 A new full-scale thawing tank would be ready, removing an existing limiting 
factor on production. The several operations and procedures currently in use were reviewed 
to identify the new limiting factor: freeze-drying capacity. His conclusion was that with 
the existing vial size the capacity of PFC Liberton was limited to 975 kg plasma/week for 
Factor VIII recovery. Changing the vial size and increasing the number and size of freeze-
driers were the preferred options for increased productive capacity. On 13 April 1981, 
Dr Dickson analysed the limitations in PFC Liberton’s system of Factor VIII preparation.71 
He also concluded that the critical limiting factor was the plant’s freeze-drying capacity. 
Failure of the main (Usifroid) drier for any period of time would mean that the plant could 

69 [SNF.001.4034] HIV group litigation, Statement of Claim, para 37(b) 
70 [SNB.007.2666]
71 [SNB.007.1627]
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not process plasma as it was received. He noted separately that at 40,000 to 48,000 kg 
of plasma intake per quarter, PFC Liberton’s deep freeze capacity was sufficient to handle 
only three to four weeks’ processing.72 

10.66  On 5 May 1981, Mr Watt wrote to Dr Cash reviewing capacity. PFC Liberton’s ability 
to process plasma was weakened because increased input had come close to freeze-drying 
capacity. Two heavy bulk driers were obsolescent and had limited uses. One, a Leybold 
machine, commissioned in 1974 to deal with Factor VIII and Factor IX at then levels of 
production, had limited capacity. It had recently broken down. Along with the Leybold, the 
fourth machine (a Unifroid model) had sufficient capacity, subject to shelf modifications, 
if it could be relied on to work at 90% efficiency on a continuous basis for 40 weeks a 
year. However, any interruption of production, for example to investigate product failure 
or because of plant break-down, or closure for major maintenance, would threaten that 
operation. In addition plasma storage capacity was limited. Further improvements in yield 
were exacerbating the processing and storage position. He commented:

It is not possible to say precisely when the present delicate balance will collapse 
completely but I would judge that there is a real possibility of such occurring 
before April 1982 (the Inspectorate would say June 1981 without being too 
unreasonable).

10.67  He proposed that a new machine should be installed before April 1982. Mr Watt 
returned to the subject again on 1 June 1981.73 Dr Foster had achieved major improvements 
in yield: the problem was more acute. Further, to increase the freeze-drying capacity would 
require an upgrade of water-cooling capacity. 

10.68  The SNBTS directors met on 23 June 1981.74 The Medicines Inspectorate had 
intimated an intention to carry out formal inspections of regional transfusion centres later 
in the year.75 In anticipation there was to be a meeting of representatives of the directors 
and the inspectorate. The SNBTS directors met again on 22 September 1981.76 Dr Cash 
thought that the inspection was unlikely to be too rigid during the next five years.77

10.69  The up-grading of facilities for bulk freezing of plasma was an issue at regional 
level, as it was at PFC Liberton. On 11 November 1981, Dr Boulton made proposals for 
improvement of the freezing process at Edinburgh and South-East Region BTS.78 Mr Watt 
responded on 13 November 1981.79 The problem was affecting almost every regional 
centre, and he wanted a common solution. Proposals were made for the selection of 
equipment, the specification of plasma containers, and the process specification required 
to ensure uniformity. He thought Dr Boulton had raised so many issues that all regions 
should be consulted on the way forward.

10.70  On 14 December 1981, Dr Mitchell wrote to Dr Cash intimating that the Law 
Hospital Drying Plant would have to close, despite efforts to upgrade it.80 The Law facility 
had been central to the west of Scotland’s Cryoprecipitate development and production.

72 [SNB.007.1630]
73 [SNB.007.1646]
74 [SNB.002.2813]
75 [SNB.002.2843] letter dated 18 May 1981. 
76 [SNB.002.2889] [SGF.001.0316]
77 In the event this forecast was wrong: see below
78 [SNB.007.1816]
79 [SNB.007.1818]
80 [SNB.002.5636]
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10.71  On 10–11 March and 10–12 May 1982 the Medicines Inspectorate visited the Blood 
Transfusion Service in Edinburgh. The facility was in the process of being refurbished. The 
manufacturing licence had expired on 30 June 1981 and no renewal application had been 
made. The inspectors raised questions relating to the blood transfusion service in Scotland; 
about the collection of blood; and other operational matters. There was discussion on the 
need for Cryoprecipitate, including the reduced risk of contracting hepatitis from a small 
donor pool. The inspectors recommended that the centre investigate the possibility of 
using accredited donors in an attempt to reduce the risk. The inspectors also recommended 
a national policy of distribution for PFC Liberton Factor VIII so that supply would go to 
the centres with the greatest needs. Their overall assessment of the facilities was critical: 
’Existing facilities are quite inadequate and must rank amongst the worst seen anywhere.’ 
The facilities at PFC Liberton required extensive refurbishment and development. Three 
months of down time had to be anticipated.81 

10.72  The SNBTS directors met on 16 March 1982.82 Mr Watt explained that PFC 
Liberton’s current freeze-drying capacity allowed him to fractionate 720 kg per week, and 
that 610 kg per week was processed on average. The directors met on 15 June 1982.83 
The cessation of production of freeze-dried plasma in the Law Hospital plant remained 
controversial. But it was agreed to recommend that it be suspended. 

10.73  One of the criticisms made by the Medical Inspectorate had been that in the SNBTS 
the acceptance of a donor was ‘largely a matter of chance’. Dr Cash considered this a 
gross exaggeration, but nevertheless acknowledged that consistency between centres 
had been less than desirable.84 He asked Dr Ewa Brookes to look into the problem. (Dr 
Brookes produced a second draft of ‘Notes for Transfusion’ in January 1983.)85 The general 
tenor of the Inspectorate’s views was summarised in a letter Dr Cash sent to the Common 
Services Agency on 21 July 1982 after the inspectors had visited all of the centres:86 

I think it is important that I put on record, even at this very early stage (the Final 
Reports have not yet been issued), that the Agency will, in my opinion, have 
to face up to a major series of building/refurbishment programmes within the 
foreseeable future.
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84 [SNB.002.5920]
85 [SNB.002.6046] [SNB.002.6048]
86 [SNB.002.5914]
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Briefly, the position is as follows:-

Aberdeen: The Inspectors are wholly dissatisfied with the proposed new 
facilities we are planning and I believe will insist that we proceed to plan a new 
Centre. They will be looking for a commissioning date of June 1987.

Dundee: The Inspectors will wish to see the proposed building plans we have 
expedited and will wish to be closely involved in detailed planning. They will 
be looking for an assurance that these new facilities will be commissioned in 
June, 1984.

Edinburgh: The Inspectors are profoundly disturbed by the existing Blood Bank/
Issue areas – described as ‘dangerously overcrowded’. They are also insistent 
on a move out of Livingstone House by June 1985. There is, in my view, an 
urgent need now for the Agency, at the highest level, to grasp the nettle with 
the Lothian Health Board….In short, there is at the present time no prospect 
that the serious and legitimate criticisms of the Inspectorate can be resolved 
and, in my view, the time has come for a clear initiative from the Agency. I 
would advise that this might start with the Regional Director.

Glasgow: The Inspectorate Reports will indicate that substantial works are 
required in all areas of storage and blood processing facilities. We are going to 
need clear and accepted (approved funding) proposals by June 1983.

Inverness: The rebuilding plans, already approved by the BTS Sub-Committee, 
will, in my view, meet the Inspector’s criticisms. However, I should emphasise 
that the Inspectorate will wish to see these new facilities commissioned by 
December 1983.

10.74  Time would not be on the agency’s side. If Dr Cash’s assessment of the position 
was correct, the facilities in use by the Scottish service were not fit for purpose. Dr Cash 
wrote to Dr Wagstaff at Sheffield, asking for assistance on procedures. The decision 
to discontinue production of freeze-dried plasma (with the closure of the Law facility) 
affected plastic surgeons and burns units, but they were prepared to accept appropriate 
alternatives.87 So far as PFC Liberton was concerned, it was anticipated that the change 
would free plasma for supply to PFC Liberton of the order of 4000 kg per annum, mostly 
in the form of cryosupernatant. That would involve an additional cost of about £33,000 
including some overtime.88

10.75  By January 1983, it was expected that the closure of PFC Liberton for up-grading 
would begin in February, with a shut-down of one month.89 By March 1983, it was 
recorded that improvements in recovery had enabled PFC Liberton to issue 6000 to 7000 
vials of Factor VIII per quarter, processing 18,500 kg of plasma (against the previous figure 
of 6000), with an equivalent product of 12,000 kg.90 The volumes cannot be reconciled 
precisely. But on any view, the progressive refurbishment of the Liberton facilities by the 
end of this period significantly increased the plant’s productive capacity before the major 
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refurbishment following on the inspectorate’s report. Discussion of demand and supply 
within the period to the end of the financial year 1982–83 must relate to the capacity 
prior to these improvements. 

Other Factors Affecting Demand and Supply 1980–83

Expansion of home treatment in Edinburgh

10.76  Dr Ludlam joined Edinburgh Royal Infirmary in about January 1980 as 
haematologist.91 He immediately initiated a home treatment programme. Two brothers 
were proposed as candidates, with a projected demand of over 400,000 IUs of Factor 
VIII per annum. He had the support of Dr Boulton, who noted, however, that expansion 
of home therapy would result in a considerable difference in the pattern of Factor VIII 
usage in the region, with a move from Cryoprecipitate to concentrate, possibly offset 
by increased supplies of plasma to PFC Liberton. Mr Watt was not enthusiastic.92 The 
proposal would disrupt the established distribution scheme, and special arrangements 
would be difficult to accommodate. He referred the issue to Dr Cash. Dr Cash wrote to Dr 
McClelland suggesting that he should intervene: a review of the distribution system was 
in hand.93

Use of Cryoprecipitate in Glasgow and West of Scotland

10.77  The Glasgow Centre’s wish for continued operation of the plant at Law Hospital 
reflected the West of Scotland’s stated preference for the use of dried Cryoprecipitate 
in the treatment of haemophilia patients. In January 1980, Dr Gabra of Glasgow and 
West of Scotland BTS, (Law Hospital) produced a paper promoting the advantages of 
Cryoprecipitate in the treatment of haemophilia.94 He argued that the production of dried 
Cryoprecipitate was popular outside the UK, and that ‘this dried product should have 
most of the advantages of the dried N.H.S. Factor VIII concentrates; namely the long shelf 
life, the easy storage and the pre-determined dosage.’ The Glasgow team had therefore 
explored the possibility of producing lyophilised small-pool Factor VIII Cryoprecipitate 
from five donations and freeze drying these small pools. The experiment and production 
methods were described. 

10.78  The approach had support (dating from March 1979) from the National Institute of 
Biological Standards and Control [NIBSC]. The proposal won the support of Dr Mitchell,95 
Dr Prowse96 and Dr Cash97 but not of Mr Watt.98 Mr Watt dismissed the product as:

a step back in history…a suitable product for Turkey (perhaps) but not Scotland 
where we discarded a better product in 1972 as being unsuitable to the state 
of clinical practice.
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10.79  The project was taken up99 and only abandoned in Glasgow in 1983 following the 
closure of the facility at Law Hospital.100 Further development was transferred to Edinburgh. 
It was a further illustration of the emphasis on yield and process in SNBTS research and 
development.101 The project appears to provide one explanation of Glasgow’s use of 
Cryoprecipitate, and may have been reflected in the area’s concern at the requirement to 
service PFC Liberton’s demands for plasma. 

10.80  Nevertheless, it appears that there may have been an element of controversy 
relating to practice within the Glasgow and west of Scotland region in the first half of 
1980.102 At the beginning of the year, the emphasis had been on use of Cryoprecipitate. 
Actual consumption had fluctuated, depending on external factors such as the injury 
of a haemophilia patient in the aftermath of a football game. The BTS had held buffer 
stocks against such emergencies. PFC Liberton had, however, increased supplies of Factor 
VIII concentrate, demand for Cryoprecipitate had fallen, and stocks would be run down. 
There would be more plasma available for supply to PFC Liberton. Dr Hopkins of BTS at 
Law Hospital wanted to know whether PFC Liberton could respond to a sudden increase 
in demand that could not be met in time by increasing Cryoprecipitate production. Mr 
Watt’s response was intended to relieve Dr Hopkins’ concerns: PFC Liberton were getting 
better yields, more plasma was available, and supplies were reasonably secure.103 Dr 
Mitchell came home from holiday, and immediately repudiated Dr Hopkins’ assessment 
of the situation.104 Cryoprecipitate would remain the sheet anchor of treatment in his 
region. He could not envisage a decline in demand for the product. He acknowledged the 
information that Mr Watt was hopeful that yields of Factor VIII in concentrate would be 
maintained. 

10.81  On 19 September 1980, Mr Watt wrote to Dr Mitchell.105 The letter related primarily 
to Glasgow’s continuing use of Cryoprecipitate, but referred to two comments Dr Mitchell 
had made: that much would depend on the discussion of trends schedules for late in the 
year, and that ’the spiral keeps weaving in and out and we are in a difficult position in 
trying to stand still long enough to see just what the particular picture is that is emerging‘. 
Mr Watt said:

The last two paragraphs of your letter create sympathetic harmonics for I have 
been convinced that the Scottish national policy (or lack of a policy) on factor 
VIII supply has been basically incorrect since the early sixties and remains in 
error as we attempt and fail to compensate for previous failures. The seeds of 
this long drawn disaster were planted more by accident than deliberate intent 
a long time ago and the sowers are probably no longer with us….I would like 
to think that the 17 October meeting would be a first stage in this process 
which should be cemented by ’trends‘ when it finally happens. Plus la meme 
chose?

99 But this was not a new stance for Dr Cash: Cash et al ‘Haemophilia A and the blood transfusion service: a Scottish study’. BMJ, 
1976 (682-684) [LIT.001.0255] had suggested a possible re-think of freeze-dried Cryoprecipitate. See also [SNB.007.1622] for 
progress with the project.
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10.82  Dr Cash thought that compromise in demand would be required as between 
Cryoprecipitate and intermediate purity products, with an experiment in producing freeze-
dried Cryoprecipitate as was happening elsewhere.106

Surgery increasing demand

10.83  The impact of surgery in creating demand was illustrated in September and 
October 1980.107 A relatively mild haemophilia patient had hip replacement surgery in 
September. After more than four weeks he was consuming 9000 IUs of Factor VIII per 
day and that was likely to continue for two to three weeks more. A second patient was 
consuming 2000 units per day, and the third 2500 units per day. Each of them might 
settle down within a week or so. The total of about 95,000 units per week compares with 
PFC Liberton’s weekly production in 1980–81 of about 68,000 units.108 A similar episode 
occurred in April 1981.109 The patient was admitted for elective surgery without prior 
warning to the blood transfusion service. The unanticipated demand of 4500 units each 
day during the patient’s recuperation strained local reserves and generated demand on 
the national reserve stock. 

Projections of demand and production requirements

10.84  While there could never be totally reliable projections of demand, discussions in 
December 1980 led to proposals for a new scheme for distribution of PFC Liberton’s Factor 
VIII concentrate. Mr Watt proposed that the first 15% of total product would be placed 
in the national reserve; 70 dose units or 4% of the total would be set aside for Inverness; 
and the remainder would be allocated in the proportions: Aberdeen 10%, Dundee 8%, 
Edinburgh 23%, and Glasgow 55%.110 

10.85  During 1981, directors attempted to plan PFC Liberton’s forward production 
requirements. The SNBTS and haemophilia directors had last met in 1977.111 The Scottish 
Home and Health Department (SHHD) reconvened the group in January 1981 to discuss 
matters of mutual interest.112 For the meeting Dr Cash produced what was to be the first 
of a series of papers focused on the future availability of products, and in particular Factors 
VIII and IX, within the NHS in Scotland. The paper,113 and the discussion at the meeting on 
30 January, continue the emphasis at this stage on yield, volume and factor activity. But 
there was now an increasing interest in virus transmission, and its impact on production. 
Infectivity was mentioned primarily in terms of the obligation to report untoward patient 
reactions to the Committee on Safety of Medicines.114 Viral hepatitis transmission was 
thought to be a higher risk for Factor IX than VIII concentrates. Continuing efforts were 
being made to improve matters and a stage had been reached at PFC Liberton when 
clinical studies would soon be required. Thrombogenicity in Factor IX was also discussed, 
and Dr Cash recommended further development of Supernine and Factor VII as possible 

106 Compare Mr Watt’s views above: there were clear divisions of opinion between BTS Regions and PFC. But this was not a new 
stance for Dr Cash: See note 99 above

107 [SNB.007.2649]
108 [SNB.001.5170]
109 [SNB.007.1626]
110 [SNB.007.2662]
111 [SNB.001.5055] Minutes of meeting of 30 January 1981. The previous minutes were of a meeting on 30 May 1977 

[SNB.001.5006]. 
112 [SNB.001.5060]
113 [SNB.001.5076]
114 [SNB.001.5055], para 8
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answers. There was no extensive discussion of infectivity in PFC Liberton’s Factor VIII 
product. Otherwise, the report set the context for an examination of the productive 
capacity of the Scottish service at about the beginning of the decade.

10.86  The units of measurement used by Dr Cash make comparison with data for the 
previous decade difficult. For example, the conversion of Cryoprecipitate data from 
donation units to weight in kilograms by multiplying the donations processed by 0.2 (the 
stated conversion factor) does not produce values consistent with the data set out in 
the table for regional supplies of plasma to Edinburgh in the period 1972 to 1977. The 
differences, which may relate to various factors including rejection of plasma for Factor 
VIII processing purposes, have not been explored by the Inquiry team. The aim of SNBTS 
was to eliminate the need for commercial purchases. The time was appropriate for the 
attempt to assess the capacity of SNBTS to meet genuine clinical needs that followed. 

10.87  Dr Cash did not attempt an arithmetical extrapolation of the data presented,115 
but discussed future demand on a more general basis. Home therapy was still developing; 
patients were living longer; disease processes affecting the general population were 
affecting older members of the haemophilia patient population; and there would be more 
surgical intervention. He referred to comparative data within and outwith the United 
Kingdom and produced a table of Factor VIII demand in terms of international units per 
million of total population per year. These figures were to determine targets for some 
years to come:

Home therapy 1.75

Moderate/mild patients 0.25

Inhibitor patients 0.50

Elective surgery 0.15

Aging of population 0.10

  2.75m

10.88  He anticipated that the target would rise to 3.75m international units per million of 
total population per year in ten years. A separate calculation predicted additional demand 
related to improved survival at an annual increase of 200,000 IU over 25 years.116

10.89  Dr Cash remained of the view that compromise would be required in demand 
as between Cryoprecipitate and intermediate purity products,117 and with study of the 
effects of intermediate and high purity products. Factor IX did not present a problem 
partly because of the low numbers of patients.

10.90  The scene was set for discussion of the requirements of haemophilia therapy over 
the decade ahead. From the discussion minuted it appears that there was increasing use 
of commercial products. Some directors referred to an occasional need for high purity 
products for particular patients. More generally the solubility of the PFC Liberton product 
was criticised. Individual clinicians were making judgments of patient requirements. 
But Dr Cash’s target was accepted as a suitable basis for planning. In terms of product 

115 See paras 10.118 - 10.122
116 [SNB.001.5099]
117 See comments above. 
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selection, the haemophilia directors resisted the suggestion that Cryoprecipitate should 
be used for home therapy, significantly because, in their view, the risks of side effects 
with Cryoprecipitate were too great. The SHHD officials emphasised the need to match 
therapeutic needs to the resources available. 

10.91  Other issues discussed at this meeting included the system for distribution of 
PFC Liberton products, European recommendations on treatment, the need for self-
sufficiency, and the proposed register of haemophilia patients. In terms of the organisation 
of haemophilia centres generally, it was noted that Professor Bloom, Dr Forbes and Dr 
Ludlam had sought approval for the designation of Glasgow and Edinburgh as haemophilia 
reference centres. The professional members supported the proposition, but Dr Bell of the 
SHHD thought that wider discussion was necessary.118 A small working group was set up 
to ensure regular discussion of issues.

Scheme for distribution of PFC Liberton products–1981

10.92  The scheme for distribution of PFC Liberton products proposed by Mr Watt came 
under review in February 1981. Dr Cash wrote to him proposing a scheme under which 
the national reserve would first be built up by appropriating any excess over 200 IUs per 
kilogram of plasma to build up stock; limiting issues to regions to 200 IUs per kilogram; 
and allocating issues to regions on the basis of the previous six months’ input of plasma to 
PFC Liberton.119 The regions would be required to return each month a record of quantities 
of Factor VIII held in stock, and would be invited to contribute plasma specifically to PFC 
Liberton research and development. Mr Watt was asked to do the same for stable plasma 
protein solution. 

10.93  Mr Watt replied at some length on 13 February 1981.120 Many of his observations 
referred to the practical problems of implementing Dr Cash’s proposals. The new 
continuous thawing tank was just commissioned: it would take time to identify problems 
with it. National stocks could not be built up beyond PFC Liberton’s storage capacity. The 
calculation of timing of issue of Factor VIII to regions required a shorter reference period, 
and a gap between the reference period and the issue period intended. Emergency issues 
were already dealt with in relation to the stock side of the equation, and the regions 
made returns of the material they held. Supply side problems were more difficult, with 
continuous reviews of the system, shut-down for equipment changes and maintenance 
and other reasons. The research and development problem was not related to plasma 
supplies, but to substrate plasma for assay of product. He re-calculated the likely rates of 
supply to regions. And he dealt with SPPS supplies. The result of his analysis was that PFC 
Liberton needed a new clerical establishment position to deal with the activity generated 
by Dr Cash’s proposals, as amended. Copies of the letter went to SNBTS regional directors. 

10.94  The North of Scotland BTS did not want the scheme.121 The supplies proposed were 
too high; they already had too much stock; and they would prefer a more flexible scheme. 

118 The proposal was later approved
119 [SNB.007.1603]
120 [SNB.007.1611]
121 [SNB.007.1619]
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Meetings of SNBTS and haemophilia directors in 1981

10.95  The joint SNBTS and haemophilia directors working group set up at the meeting in 
January 1981 met on 4 March 1981.122 Dr Cash’s overall production target was discussed 
and confirmed. There was emphasis on the need for self-sufficiency. The relative merits of 
intermediate and high purity concentrates were said to be the subject of current investigation 
at PFC Liberton. Supernine had a licence for clinical trials. Factor VII development was 
at an early stage. Monitoring of concentrate usage was to be investigated. Proposals 
affecting clinical practice appeared to cause more difficulty, for example the reporting of 
adverse reactions: it would be difficult to engage clinicians; there was a lack of information 
associating products with patients; and user cooperation would be required. 

10.96  The SNBTS directors met on 17 March 1981.123 They discussed a wide range 
of production and processing issues. Dr Urbaniak reported on the work of the Jenkins 
Working Party on a code of practice for automated plasmapheresis donors.124 But there 
was no discussion of PFC Liberton production. 

10.97  As mentioned above, the SNBTS Directors met on 22 September 1981.125 At this 
time plasma supplies to PFC Liberton had become a concern in relation to the supply of 
immunoglobulin preparations. In September, Dr Cash also reminded his colleagues that 
he awaited from them a note of the resources which they expected they would need to 
meet the targets of fresh frozen plasma which had been noted at previous meetings. He 
asked for the additional information by 31 December. The targets were confirmed as 2.75 
million IU of Factor VIII per 1 million of the population on the basis that all projections 
were currently based on intermediate Factor VIII usage. The underlying assumptions were 
not universally accepted. It was noted at the meeting that the figure for England and 
Wales was 2 million IU/10 million population, in the proportions of 5% Cryoprecipitate, 
95% intermediate Factor VIII. Proposals were made for the issue of PFC Liberton Factor 
VIII in proportion to plasma supplies.126 

10.98  The joint working group met on 4 November 1981.127 All of the topics previously 
discussed were brought forward, some without additional discussion. The failure to report 
adverse reactions was a continuing cause of concern. So far as the haemophilia register 
was concerned, it was thought unwise to commit resources to the project, and Dr Rizza 
was to be asked whether Oxford could extract the required data for Scotland. And so 
the opportunity to create a reliable source of data on Scottish demand was lost: at that 
stage the Oxford data were not explicit enough. A trial of Supernine would take time 
because there were so few patients available. The Factor VII project was similarly affected 
by low patient numbers. Dr Cash’s Factor VIII target was discussed further, and confirmed, 
subject to SHHD reservations about the cost implications.

10.99  Between the two Scottish meetings there had been a joint meeting of representatives 
of BTS and haemophilia centre directors in England, attended by Dr Cash and Dr Macdonald 
from Scotland. It was explained that ministers had instructed planning for a new blood 
products laboratory as part of the progress towards national self-sufficiency. Projections 
of ‘UK’ demand for Factor VIII and Factor IX were agreed, and the proportionate split 
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between product types agreed. Not more than 10% of total production should be in the 
form of freeze-dried Cryoprecipitate (including a small amount of frozen Cryoprecipitate); 
80% should be in the form of intermediate Factor VIII concentrate; and a maximum of 
10% should be in the form of high-purity product for major surgery and other special 
cases. 

10.100  On 20 November 1981, Mr Watt reported to Dr Cash that PFC Liberton held a 
national stock of Factor VIII concentrate roughly equivalent to one month’s issue and an 
annual rate of issue of 26,844 vials or 6.8 million units of Factor VIII.128

10.101  The SNBTS directors next met on 8 December 1981.129 A table had been 
circulated on which were shown in each case the actual national stock of PFC Liberton 
products at 18 November 1981 and the issues for the year to 31 March 1981 plus, in 
some cases, a target national stock. It was agreed that the concept of self-sufficiency 
implied uninterrupted supply and that, generally, the national stock should consist of 12 
months’ usage of products, labelled and ready for use. It was agreed that the evaluation, 
in February 1981, of the scheme for the pro rata distribution of PFC Liberton products 
(discussed at para 10.92 and 10.93 above) would be an appropriate time to consider in 
detail the establishment of national stocks of products. The minutes of meeting of SNBTS 
directors on 8 December 1981 recorded that the English target had changed to 2 million 
IU per 10 million population in the proportions 10% Cryoprecipitate, 10% high-purity 
Factor VIII concentrate and 80% intermediate concentrate. 

10.102  Dr Gabra continued to argue that dried Cryoprecipitate stored better, was simpler 
to handle, was safer because the dose was specified on the bottle, and could be used 
by patients of any ABO blood group.130 Clinicians in the west had intended to expand its 
use, employing the named-patient approach in the case of supplies to both clinics and 
some home-therapy patients. They intended to look at procedures for early freezing of 
plasma. Dr Gabra spoke of his hopes that the material produced at Law Hospital might 
be offered on a named-patient basis to the whole SNBTS. It appears that, as at that stage, 
concentrating on production at Law Hospital continued to impact on the supply of plasma 
to PFC Liberton from the west. But these ambitions were frustrated by the decision that 
was to be taken to close the plant. 

Medicines Inspectorate visit to BTS in Edinburgh in 1982

10.103  The visit of the Medicines Inspectorate on 10–11 March and 10–12 May 1982 
to the Blood Transfusion Service in Edinburgh resulted in the critical assessment already 
referred to at para 10.71 above.131 Dr Cash proposed that PFC Liberton should plan to 
build up sufficient stocks to tide over an extended period of four months. To achieve 
that, there would have to be an assessment of stock requirements, the plasma volumes 
required for production, and production scheduling which would probably create staffing 
problems. Mr Watt analysed the problems and wrote to Dr Cash on 17 February 1982 
with his advice.132 The work would require phasing, with a major phase held over until 
April 1983. Throughout the period, plasma supplies and Factor VIII production, reserves 
and stocks would have to be carefully monitored. 

128 [SNB.007.1806]
129 [SNB.002.3023]
130 [SNB.007.2887] para 4. 28 January 1982 
131 [SNB.002.5632]
132 [SNB.002.5624]
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Self-sufficiency in blood products–1983

10.104  Early in 1983 there was renewed emphasis on self-sufficiency in blood products. 
At a meeting of the directors of the SNBTS and the haemophilia directors (for Scotland) 
on 21 January 1983, the chairman, Dr Bell, stressed that the purchase of commercial 
products should be avoided as far as possible. He set out the background to the policy as 
follows: 

[T]he SNBTS had been set up to have the capability to cope with all Scottish 
requirements, other than those few therapeutic agents the production of which 
might not be justified on a very small scale, and that in terms of national policy 
the purchase of commercial products should be avoided so far as possible.

10.105  A table had been produced showing the commercial products purchased in the 
year ended 31 March 1981. Subsequently, information became available about commercial 
purchases in the United Kingdom as a whole in 1981–82. Market shares for commercial 
Factor VIII and total volumes purchased were said to be:133

Company Millions of IU

• Abbott 1.9

• Armour 14.6

• Cutter 3.8

• Hyland 3.5

• Immuno 7.3

• Speywood (Cutter) 1.5

Total: 32.6 million i.u

10.106  The Scottish share was not identified separately. Other UK data were not 
consistent.

10.107  The Blood Products Sub-Committee of the Haemophilia Society reported on 
9 January 1984.134 The report traced the growth in use of Factor VIII from 1975 to 1982: 

133 [SNB.007.3800]
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Factor VIII used (million units)

Year NHS Commercial Total NHS as % of 
total

Cryo

1975 3.2 5.0 8.2 39.0 16.5 

1976 6.8 8.2 15.0 45.3 15

1977 12.8 14.6 27.4 46.7 14

1978 14.8 18.8 33.6 44.0 10

1979 14.4 24.4 38.8 37.1 9

1980 14.5 35.1 49.6 29.2 7.5

1981 22.5 35.5 58.0 38.8 6

1982 22.9 45.6 68.5 33.4 4

Table 10.9

10.108  The figures for Cryoprecipitate were not given, and have been deduced by the 
inquiry team on an approximate basis from a graph produced. The paper stated:

It can be seen that the trend of increased usage has continued with no signs 
of levelling off. Extrapolation of the figures in the Graph implies a total Factor 
VIII requirement for 1985 of 95 million units, and a requirement of 100 million 
units per year in about 1986.

10.109  As already mentioned, the data provided in Scottish documents tend also to be 
inconsistent and unsatisfactory. In one source, Factor VIII purchases for 1981–82 were said 
to be: Edinburgh 725,524 IUs, with no other purchases.135 In another, attributed to Dr 
Cash, total commercial purchases were said to be 1.4 million IUs.136 In another, Edinburgh 
was said to have purchased 463,868 units, with no purchases recorded elsewhere. These 
occasional statements underline the lack of information at national level about the activities 
of local centres at this time, quite apart from the general interest in self sufficiency. An 
example at the meeting on 21 January 1983 related to immunoglobulin purchases:

It was noted that anti-D IgG had apparently been purchased in W Scotland 
and Dr Mitchell agreed to investigate this since the Directors were not aware 
of any commercial anti-D with a UK licence. He agreed also to try to find out 
who purchased factor IX and why, since there should be no need unless it was 
in the form of an activated preparation. 

10.110  Dr Mitchell represented the west of Scotland, but at this stage appeared to have 
had no direct knowledge of purchases. The explanation, in time, was that, in his area, 
purchases were processed by hospitals’ pharmacies rather than the BTS. This may underline 
the lack of a coherent centralised information-gathering system. The concern focused 
particularly on purchases in Glasgow and Edinburgh. Based on the information produced, 
concern was expressed ’about the amount of commercially produced Factor VIII which 
was still being purchased‘. Purchases in Glasgow had declined but those in Edinburgh 

135 [SNB.002.3479]
136 [SGF.001.0952] and [SGF.001.0953] cover the period 1978 to 1982
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had increased.137 The comments indicate that at this period there was no system in place, 
in particular, for regular reporting to transfusion directors of the purchases of commercial 
products by clinical centres or the reasons for such purchases.

10.111  Dr Ludlam spoke of the position in the Edinburgh area. He had misgivings that 
Edinburgh perhaps did not receive as much PFC Liberton Factor VIII concentrate as it should 
on a pro rata basis, and it was remitted to Dr Cash, Dr McClelland and Dr Ludlam to resolve 
any problems which had arisen in relation to supplies to Edinburgh. Dr Ludlam defended 
his area’s purchases partly on clinical grounds, and partly on the ground that stockpiling 
was necessary against the suspension of production at PFC Liberton which would occur 
when a refit required by the Medicines Inspectorate took place. He had started a number 
of ‘new’ patients on home therapy in 1982, reaching a projected demand of 500 bottles 
per month in the course of the year, and by October had to consider commercial purchase 
if PFC Liberton could not provide the quantities he required.138 

10.112  Following that meeting, Dr McClelland wrote to Dr Cash on 2 February 1983 a 
letter which, with enclosures, raises questions whether within the Edinburgh area there 
were additional issues that may have impacted on efficiency.139 He challenged Dr Ludlam’s 
repeated contention that he was inadequately informed about the supply position, or that 
he was forced to buy and stockpile commercial products. He thought that nothing short 
of a peer review of haemophilia practice would resolve the issue. The background material 
began with notes of a meeting between Dr Boulton and Dr Ludlam on 13 November 
1981. The notes contain a full review of Dr Ludlam’s anticipated needs for the following 
two years.140 They stated that he would use PFC Liberton material for fairly straightforward 
major surgical procedures, but would prefer to use higher-purity concentrates, possibly 
purchased from Armour, if there were possible complications due to the relatively high 
fibrinogen content of the PFC Liberton product. On 10 May 1982, Dr Boulton wrote 
to Dr Ludlam noting the relatively high use of Factor VIII in his area due to increased 
home therapy (now 80% of the area’s allocation from PFC Liberton and far in excess of a 
proportionate return on plasma supplies to PFC Liberton), attempting to moderate usage, 
and noting that this consumption might require commercial purchases. A letter dated 
10 August 1982 repeated the warning.141 There was a further meeting on 23 August.142 
Dr Ludlam’s stock at this stage included 84,000 IU of PFC Liberton Factor VIII; 50,000 IU 
of Cutter Factor VIII; a quantity of porcine Factor VIII that was due to be returned to the 
manufacturers; 33,000 IU of Armour factorate; and 11,000 units of FEIBA. Dr Ludlam 
had already drawn on the September allocation of PFC Liberton Factor VIII. His monthly 
usage of Factor VIII was between 95,000 and 130,000 units. Dr Ludlam agreed, inter 
alia, to try to keep within the allocation. Dr Ludlam wrote again on 1 September 1982. 
He asserted that he had expected more PFC Liberton material, that Dr Cash was looking 
for production capacity elsewhere, and that he was ‘sure that there is some fractionation 
capacity somewhere for the relatively small amount of plasma in question’. Dr Boulton 
felt obliged to record formally the guidelines to be followed. In December, Dr Boulton 
managed to procure additional supplies for Dr Ludlam. Meantime, Mr Watt was beset 
by industrial action problems, and was apprehensive that PFC Liberton would not be 

137 [SNB.007.2976] In a letter to Mr Watt dated 3 March 1982, Dr Mitchell said that Glasgow Royal Infirmary had abandoned their 
old policy of making up deficits from commercial purchases.

138 [SNB.007.3264] Letter John Cash to J Watt 28 October 1982. 
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able to increase buffer stocks to carry the plant over its shut-down period.143 Dr Ludlam 
moved to increased use of Cryoprecipitate by December.144 On 7 December 1982, Dr 
Boulton reported to Mr Watt on events. Dr Ludlam was said to be reducing use of PFC 
Liberton Factor VIII in favour of Cryoprecipitate. The temporary pressure was relieved by 
‘donations’ from Glasgow and Inverness. By 29 December, Dr Boulton had information 
of increased usage by two patients, and warned of the risk to stocks.145 Similar issues 
arose in January, when, in addition, Dr Ludlam was asked to avoid requesting material by 
telephone. There are questions at this time about whether the efficient operation of the 
service was adversely affected by such issues. 

10.113  Quite apart from pure issues of quantity, the quality of PFC Liberton’s products 
was questioned. In a letter to Dr Foster dated 10 August 1982, Dr McClelland reported 
allegations that PFC Liberton Factor VIII preparations were of much lower purity than 
the commercial intermediate-purity products which were currently available.146 Dr Foster 
replied that the comment was probably fair: driven by the aim of maximising yield to meet 
the philosophy of national self-sufficiency, quality had to suffer.147 And there was external 
pressure that related self-sufficiency to commercial supplies. 

10.114  The impact of commercial manufacturers’ products was a concern in Scotland. 
On 11 January 1983, Dr Foster wrote to Mr Watt, Dr MacLeod and a range of officials on 
the market implications of heat-treated Factor VIII:148

It is now considered that a number of companies will be making heat treated 
factor VIII concentrate available to clinicians in the very near future.

This could well have major implications for the NHS users....

10.115  It was clearly perceived that a highly competitive market was likely to emerge 
throughout the United Kingdom. This was just at a time when Scotland was moving towards 
self-sufficiency in intermediate-purity Factor VIII concentrate through a combination of 
extra plasma supplies and increased yield. In marketing as in research and development, 
the new financial year was about to witness major change.

10.116  The working group met on 22 March 1983.149 In relation to the need for information 
to assess demand, it was thought that the Oxford data could be supplemented by annual 
returns by transfusion directors. But there was no agreed plan of action.

10.117  Overall, the period to March 1983 had been one of complex activity. In addition 
to domestic problems, the wider environment was changing. The introduction of heat-
treated products began. So far as related to supply, commercial developments were 
identified as posing a threat to the public facilities at the end of the year. 

143 [SNB.007.3270] Letter J Watt to John Cash 4 November 1982. 
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Supply and Demand: Quantities 1980 to 1983

10.118  Overall, Cryoprecipitate issues declined from 95.6% of total Factor VIII usage 
in 1974–75 to 49.5% of total Factor VIII usage in 1989–90. In the three years of this 
period, from 1981 to 1983, expressed in International Units per million or population, the 
following pattern emerged:

IUs x 
million 
1981

IUs x 
million 
1982

IUs x 
million 
1983

Cryoprecipitate 2.60 1.78 1.27

PFC Factor VIII 3.58 4.70 4.86

Commercial 1.37 1.40 1.04

Total 7.55 7.88 7.17

Table 10.10

10.119  Cryoprecipitate issues continued to fall in absolute terms and as a proportion of 
total usage, amounting to 34.4%, 22.6% and 17.7% respectively. Commercial purchases 
accounted for a reducing proportion of total concentrate usage at 27.6%, 22.9% and 
17.6% respectively. 

10.120  Within these national figures, there were wide variations in practice, apparently 
reflecting varying clinical choices of therapeutic materials in different regions. The balance 
between regional use of Cryoprecipitate and the dispatch of plasma to PFC (expressed 
in litres) reflects these variations over the period from 1975 to 1983, which are taken 
together for convenience:
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Aberdeen Dundee Edinburgh Glasgow Inverness

1975 Litres Litres Litres Litres Litres

Cryoprecipitate 225 167 1846 4454 313

Plasma to PFC 3 212 1357 819 832

1976

Cryoprecipitate 158 195 2535 5112 497

Plasma to PFC 43 484 2611 1457 1271

1977

Cryoprecipitate 192 56 2176 3047 0

Plasma to PFC 129 792 4347 4163 1393

1978

Cryoprecipitate 257 200 1994 3765 0

Plasma to PFC 654 864 4985 5573 1289

1979

Cryoprecipitate 220 123 2720 3678 11

Plasma to PFC 1188 1006 3982 7322 1503

1980

Cryoprecipitate 449 57 3183 2785 3

Plasma to PFC 1831 1572 3786 9574 1819

1981

Cryoprecipitate 333 120 3694 1341 10

Plasma to PFC 1587 1423 3821 14,200 1945

1982

Cryoprecipitate 200 125 1946 1068 2

Plasma to PFC 2221 2429 6256 18,965 2536

1983

Cryoprecipitate 14 22 1862 1065 0

Plasma to PFC 2370 3048 7136 22,411 2811

Table 10.11

10.121  Until the dramatic fall in 1983, Aberdeen maintained a relatively steady use of 
Cryoprecipitate, but increased progressively the supply of plasma to PFC from a very 
low starting point. Dundee’s pattern was, in broad terms, similar. Inverness (no doubt 
reflecting the early use of large quantities of Factor VIII concentrate for two seriously 
affected Haemophilia A patients) always maintained a relatively high rate of supply of 
plasma to PFC, and soon reduced its local use of Cryoprecipitate to negligible amounts. 
Edinburgh maintained a relatively high rate of use of Cryoprecipitate, while increasing its 
contributions to PFC progressively. Glasgow’s use of Cryoprecipitate fell after 1979. Its 
contributions of plasma to PFC increased dramatically over the period from a relatively low 
level to a relatively high level. 

10.122  The increases in absolute quantities, especially from Glasgow and Edinburgh, 
enabled PFC to increase its output of Factor VIII from 0.11 million IUs to 1 million IUs over 
this period. 
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10.123  To some extent, the use of commercial products was controversial. On 24 April 
1981, Dr Crawford raised with Mr Watt a problem relating to the home therapy of patients 
when on holiday.150 Incidentally, he explained the practice of Dr Davidson at Glasgow of 
rotating commercial purchases from a number of manufacturers. One reason was to keep 
commercial contacts open in case of need. He proceeded:

Secondly there have been rumours of relationships between Haematologists 
and Factor VIII products which an unkind person might think verge upon the 
corrupt and I suspect that [Dr Davidson’s] policy of rotation may be partly 
designed to ensure that his clinical practice and purchasing policy are not only 
entirely honest but can be seen to be entirely honest….

Mr Watt did not respond.151

Summary:

• Productive capacity at PFC Liberton increased in this period, both in terms of 
plant capacity and in terms of working practices.

• However, adverse reports by the Medicine Inspectorate required upgrading 
of facilities throughout Scotland.

• There were significant changes in practice increasing demand for therapeutic 
products. 

• The flow of information to SNBTS nationally improved in this period, but 
there remained deficiencies, especially in relation to the purchase and use 
of commercial products.

• Signs of strain among senior officials appeared that may have affected 
efficiency of operations.

1983–1986

Productive Capacity

10.124  The refit of PFC Liberton scheduled for early 1983 was expected to cause 
disruption. Mr Watt thought that a buffer stock of six months’ supply would make fears 
of a shortage remote, and that cooperation between areas would overcome difficulties. It 
was known that PFC Liberton would be unable to process plasma for three months during 
the second phase of refit of the plant, expected to begin in April 1983.152 The plant was 
already ‘in debt’ to regions in terms of return of product in exchange for plasma supplies. 
Mr Watt thought it necessary to build up a stockpile of Factor VIII over about 15 months 
to try to minimise commercial purchases.

10.125  There was an encouraging development early in this period. On the initiative of 
Dr Cash, SNBTS had set up a number of study groups to consider production, among 
other matters. In a retrospective report in June 1984, Dr Cash reflected on the work of the 
SNBTS Factor VIII Concentration Study Group153. He wrote: 
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The Group was especially pleased to discover at its first meeting that Dr Foster’s 
PFC team were well advanced in their thinking with regard to improving 
fractionation yields. It is doubtful whether the Group had much influence on 
subsequent progress, which has been substantial, but members would like to 
feel that, at the very least, Dr Foster’s team received their active support and 
perhaps they may have influenced more recent developments.

There can be no doubt that Dr Foster eventually succeeded in convincing 
colleagues of the need for high quality stable fresh plasma from RTCs and this 
has had, and should continue to have, a profound influence on subsequent 
developments. 

10.126  The inference appears to be that PFC continued to suffer from inadequate supplies 
of plasma in 1982, but that the supply position improved over the next two years, largely 
due to Dr Foster’s attempts to persuade the regions that PFC should have the material it 
required for production, in quantity and in quality. The background to that improvement 
reflects a number of factors.

10.127  The up-grade of PFC was completed in the summer of 1983. By November 1983, 
production was in excess of Scottish demand.154 Current stocks were 7 million units, 
35,000 vials, compared with the previous November stock of 5 million, 25,000 vials. This 
was after a year in which production was disrupted by phase II of the up-grade. It was 
presumed by PFC that the increase in stockpile represented current excess annual output 
over and above present demand.

10.128  This raised a concern about the out-dating of stocks. But PFC was thought to 
be ‘genuinely moving near to a national SHS (Scottish Health Service) surplus of factor 
VIII’.155 The production model at this time remained that of intermediate-purity Factor VIII 
concentrate.

10.129  In October 1984, Dr Smith sent Dr Foster a specification for a sterilising oven for 
manufacturing purposes.156

10.130  A report dated November 1984 by Dr Perry contained: ’Proposals for increasing 
process capacity at the [PFC]’ to be submitted to the Medicines Inspectorate. The report 
was submitted in the first place to the Scottish Health Service, CSA, Blood Transfusion 
Service Sub-Committee. The aim was to commission an additional processing line at the 
plant to increase production of SPPS. In summary, it was recommended that:
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(a) Urgent consideration be given to the above proposals which result in a 
substantial and immediate cost saving elsewhere in the SHS.

(b) That for operational purposes, the funds be made available to coincide with 
major upgrading scheduled for 1985/86.

(c) That urgent formal consideration be given to the creation of additional 
and permanent warehousing and replacement of existing 4˚C storage areas 
(phase III). The Project Steering Group may wish to know that there has been 
no progress since the last PSG meeting in May 1984.157 

10.131  In April 1985, the Health and Safety Executive agreed that PFC could perform 
freeze-drying experiments as part of the collaboration with Professor Weiss on inactivation 
of HTLV III provided that the safety cabinet was up-graded and the ultra-centrifuge fitted 
with a filter to the exhaust line.158 Dr Perry sought relaxations of a range of requirements 
on 7 May 1985.159

Other Factors Affecting Demand and Supply 1983–86

Strategy in Scotland

10.132  Early in 1983, Dr Cash estimated the Scottish demand for Factor VIII for all moderate 
and mild Haemophilia A patients (99 and 78 respectively) at one million international units 
per annum, and the demand for Factor IX at the same level for the country’s 90 registered 
Haemophilia B patients.160 Prior to the emergence of the AIDS risk, the policy was based 
on the assumption that, because severe haemophilia patients had already been heavily 
exposed to untreated products, only mild and moderate patients could benefit from a 
heat-treated product.161 Until heat-treated concentrates were ready for production, these 
patients would continue to receive single donor Cryoprecipitate. AIDS made a review of 
the strategy necessary.

10.133  The minutes of a meeting between SNBTS directors, haemophilia directors and 
SHHD on 9 March 1983 under the heading ‘Trends in Supply and Demand for Factor VIII 
Concentrates’, gave figures for the five year period 1978 to 1982 (included in Table 10.9 
above) showing that 

(i)   there had been a sustained increase in the total amount of fresh plasma 
processed, although it was anticipated that the increase would probably 
level out, unless there was a significant further financial investment at the 
RTCs, 

(ii)   there had been a decrease in the amount of Cryoprecipitate issued from 
the RTCs, and 

(iii)  there had been a substantial increase in issues of PFC intermediate Factor 
VIII concentrate. The target figure for the amount of Factor VIII which would 
be required for the next five years was agreed at 2.75 IU x 10 million. 
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10.134  In February 1983, there was close scrutiny of draft proposals from England on 
record keeping and stock control in relation to blood and blood products. SNBTS proposed 
amendments for Scottish purposes.162 Subject to those amendments, this was viewed as 
an important innovation.

10.135  On 18 March 1983, J Watt wrote to J Cash on the subject of the supply of FVIII 
concentrate.163 He proposed issuing concentrate in proportion to plasma input which 
would have resulted in:

Aberdeen 6.2%

Belfast 9.0%

Dundee 6.3%

Edinburgh 21.0%

Glasgow 52.1%

Inverness 5.4%

10.136  SNBTS directors met on 29 March 1983.164 A change to tear-down plasma pack 
systems, which had previously been reported on a routine basis without adverse comment, 
now caused production problems for PFC. Another concern of the Medical Inspectorate 
was raised.

10.137  Commercial purchases continued to affect assessment of demand. The SNBTS 
directors met on 14 June 1983.165 There was dissatisfaction with their inability to compile 
accurate returns of commercial blood products purchased, largely because not all health 
boards had their transactions handled by the transfusion centres (a notable example was 
the west of Scotland where the transfusion centre did not purchase commercial products 
on behalf of the health board). This gave rise to the suggestion that all commercial 
products should be purchased through Regional Transfusion Centres. The issue continued 
to be discussed at the next meeting on 13 September 1983. 

10.138  In the wider UK context, on 15 August 1983, the Haemophilia Society wrote 
to an official at the DHSS in anticipation of a meeting to be held on 8 September 1983, 
seeking, among other things:

An assurance from HMG that self-sufficiency in blood products within two 
years will remain a priority with every effort being made to reduce this period.

That there will be no attempt to suspend the importation of US Commercial 
Products that definite evidence that this would be necessary (sic)

10.139  It appears clear that the Society’s interest was to ensure that imports continued 
to make up the gap until self-sufficiency was established. The source of technical advice 
to the Society at this time has not been identified by the Inquiry team.
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10.140  Dr Cash wrote to J O Wastle at SHHD a letter dated 29 August 1983 enclosing 
figures for issue of blood products for 1978–82.166 It showed ‘issues’ for Cryoprecipitate, 
PFC and commercial Factor VIII, for each year 1978–82. Over 90% of the commercial 
products were American in origin.

10.141  On 13 September 1983 at the meeting of the SNBTS directors, the issue of record 
keeping was discussed.167 Dr Cash agreed to report when all areas had provided necessary 
information. In relation to commercial purchases, each region’s existing practice was 
presented:

North: There had been no commercial purchases in recent years.

North East: Commercial products were ordered through the Transfusion Centre 
apart from FEIBA, on the basis that there was no NHS equivalent. The Directors 
nevertheless wanted to know about FEIBA purchases and it was suggested 
that DEFIX was the equivalent product.

East: There was no formal arrangement.

South East: Lothian Health Board had agreed that all commercial blood products 
should be purchased by the Transfusion Centre.

West: It was not agreed policy in any Health Board that the Transfusion Centre 
would purchase commercial blood products. Dr Mitchell would have liked to 
do so. Dr Bell was prepared to help deal with the problem.

10.142  It appears that in these circumstances the persistent lack of reliable data on 
commercial purchases may suggest that there were continuing problems in achieving 
centralised administration. 

10.143  The issue of commercial purchases was raised again at the meeting of SNBTS on 
8 December 1983.168 There were minor variations in the information previously provided 
about practice in some regions. In the case of the South East, there was a major change. 
The ‘newly appointed haemophilia director’, unnamed,169 found the practice of purchase 
by the Transfusion Centre, which had been in use since 1977, unacceptable, and Lothian 
Health Board would not intervene. Glasgow Western Infirmary/RHSC was reported to be 
’the last remaining hospital to use substantial quantities of commercial Factor VIII in the 
West of Scotland’. Meanwhile, output of SNBTS concentrate from PFC had reached a level 
sufficient to meet Scottish demand in 1983. Dr Mitchell was to write to the consultants 
to enquire why they required such purchases, which, unknown to SNBTS, amounted to 
550,000 IUs. of Factor VIII in the year to 31 March 1983. 

10.144  In 1984, there was further interest at United Kingdom level in self-sufficiency. 
The Blood Products Sub-Committee of the Haemophilia Society report of 9 January 1984 
noted:170 
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Since 1981 the facilities at the Blood Products Laboratory, Elstree, have been 
upgraded, and this has allowed an increase in production to somewhere near 
the current target of 30 million units. Further development of BPL, under the 
supervision of the newly established Central Blood Laboratories Authority, is 
still intended to make the U.K. self-sufficient in blood products by using present 
technology (i.e. without allowing for any progress in genetic manipulation 
techniques). However, the achievement of this target is dependent not only on 
provision of processing facilities. It also depends, as the last review pointed out, 
and as X (B.P.L.) concedes, on both increased supplies of plasma to B.P.L. and 
increased yields in processing. In neither of these respects is there evidence that 
these requirements will be met. In view of this we must be somewhat doubtful 
that the NBTS could achieve the requirement, stated by the UK Haemophilia 
Centre Directors, of 100 million units by the middle of the present decade. To 
achieve this target would require NHS production to be trebled.

10.145  It is not clear whether the ‘UK’ referred to included Scotland in either sentence.

10.146  Scottish demand for Factor VIII was re-assessed again in 1984 at a meeting 
between SNBTS and haemophilia directors and SHHD held on 2 February.171 A table was 
produced showing PFC production and stocks of FVIII from 1975–76 to 1982–83, with 
forward projections.172 This showed growing stocks. Members were agreed that it was 
desirable to retain the target production figure of 2.75 million IU per annum per million 
total population, and that existing stock levels were required to meet sudden demands 
made on the service, and to bridge the period when the PFC would be converting to 
a heat-treated product. The possibility of providing surplus production to other parts 
of the United Kingdom was discussed. It was noted that trends over the last five years 
indicated that the SNBTS production of Factor VIII concentrates might be exceeding clinical 
demand: current stocks at RTCs appeared to be increasing. Nevertheless, the practice of 
making commercial purchases continued. Dr Cash asked members to consider whether, 
given SNBTS production, it was necessary to purchase commercially unless, exceptionally, 
a superior product was available. Dr McDonald said that the adult centre in the West 
was totally satisfied with the NHS product and it was no longer necessary to purchase 
commercially. Dr Hann found himself in the position of having inherited 30,000 IU of 
commercial Factor VIII which was rapidly going out of date and which he was prepared to 
dispose of. Dr Ludlam said that he required to have a small stock of high-purity commercial 
material for a very few patients. Dr Bell [SHHD] emphasised that the aim of the SNBTS and 
of national policy was for Scotland to be self-sufficient, and that, although the department 
would not wish to intervene in what clinicians prescribed, it was not sensible to purchase 
imported material when suitable NHS product was available. It was also pointed out that 
an accurate assessment of future need could only be made if commercial purchases were 
known. (Dr Cash returned to the issue later in the year.) 

10.147  SNBTS directors met on 13 March 1984.173 Record keeping was discussed at some 
length. It was agreed that there was a need to adopt the standards applied in England and 
Wales (despite administrative differences that added to the difficulty), and that Scottish 
practice required review in that light. 
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10.148  In the wider United Kingdom context, supplies were again an issue. The Central 
Blood Laboratories Authority met on 23 May 1984.174 A report on plasma supply was 
tabled.175 Each regional transfusion director had been asked for an update on supplies 
for self-sufficiency. Regional variations in England were noted. It was anticipated that 
there would be a letter in The Lancet referring to the ‘abundance of products available 
from BPL’. By the end of the year there were government statements on the subject. Lord 
Glenarthur said in October;176 

The government has accepted the World Health Organisation’s recommendation 
that countries should become self-sufficient in blood and blood products. Our 
commitment to the importance of self-sufficiency is shown by our current 
investment of over £24 million in the redevelopment of the Blood Products 
Laboratory at Elstree….

10.149  However, on the Haemophilia Society’s projections, the prospects of the ‘UK’ 
becoming self-sufficient in Factor VIII at this time were poor. Facing that reality, their 
report discussed the ethical, economic and risk factors bearing on importation. It  
re-assessed the relevance to trade between the United Kingdom and USA of the WHO 
and WFH (World Federation of Haemophilia) policy on self-sufficiency; the operation of 
the market in containing price inflation; and the hepatitis and AIDS risks inherent in the 
use of the domestic product, and concluded:

The AIDS scare has given us the opportunity, which we have not yet utilised, 
to campaign strongly for self-sufficiency in blood products. Given, however, 
that the original factors in our policy no longer apply or have reduced force, 
and that AIDS is still a great unknown, I submit that we should not undertake 
such a campaign. Now is not the time to ask that all our blood-product ’eggs‘ 
should be placed in one basket. Indeed, without necessarily abandoning our 
long-term objectives, we should take Mr Asquith’s advice ’Wait and see‘. When 
more facts emerge about AIDS we would then be in a better position to press 
for whatever action these facts seemed to demand.177

10.150  Whatever the society’s information and motivation at this period, it was promoting 
the use of imported products to service what was seen as a growing market. Behind 
the scenes, advice to the United Kingdom government was not encouraging. What may 
have been the official position at the time appears from a document dated March 1984, 
with a heading that refers to the Supraregional Haemophilia Reference Centre, Royal 
Free Hospital, London. Authorship has been withheld, and there is no indication of the 
addressee. There are two manuscript annotations. One says: ’Couldn’t agree more. Tell 
RTs‘, which may indicate that it was an internal government document. It provides a 
valuable insight into the contemporary position: 

The goal of treatment with factor VIII is continuous replacement, as in the 
treatment of…diabetes with insulin.” (Macfarlane, Biggs & Bidwell, 1954).

Over the last 15 years, the amount of factor VIII used in the UK has increased 
at a rate of almost 20% annually – ie. Usage has doubled every 4 years. It 
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now stands at about 80 million units per year. The reasons for this increased 
usage are clear: demand has increased because the benefits of more intensive 
treatment have been obvious, both to doctors and haemophiliacs; supply of 
factor VIII has been available both to meet and fuel this demand. 

Can this ‘demand pull/supply push’ continue indefinitely, allowing us to 
achieve the goal of continuous prophylaxis for all haemophiliacs? While we 
are dependent on human plasma as a source of factor VIII – and this will be 
for the next few years at least – the answer is unquestionably no, as foreseen 
by Macfarlane and his colleagues 30 years ago. To provide such prophylaxis 
would require 5–10 times as much factor VIII as we currently use. The world 
is short of plasma, we are short of money, and, depending on your viewpoint, 
the NHS may have more pressing priorities.

In the current difficult climate, in which many sectional interests are competing 
for limited health care resources, we need to ask ourselves:

’What constitutes an acceptable standard of care for haemophiliacs in the UK 
in the 1980s?

How should the NHS rank the needs of haemophiliacs against the needs of 
other patient groups?

Are we living in a fools paradise?

Where do we go from here?

I’m not going to attempt to answer the first two questions here. As regards the 
third, I would suggest yes. In answer to the last, I believe it would be prudent 
for us to concentrate our efforts on preservation of what we have, rather 
than promotion of goals which cannot realistically be met. A major priority 
must be to reduce our level of dependence on imported plasma products. Not 
only haemophiliacs needing factor VIII, but also other patients who depend on 
different plasma products, have become worryingly vulnerable to international 
political, commercial and economic forces which are outside our control. If 
high standards of treatment are to be preserved for the future, we need to 
become masters of our own destiny.

It comes as a surprise to many to learn that the UK, with the notable exception 
of Scotland, is dependent on imported commercial plasma products. This is 
despite our long tradition of voluntary blood donation.’

10.151  The document proceeded to discuss levels of importation, US self-sufficiency and 
capacity to export, the need to learn from industry, and the debt owed by haemophiliacs 
in particular to industry. It continued:

One major bridge has already been crossed. After years of procrastination by 
successive Governments of various political shades, the present Government 
has made a large investment (£25 million) in the construction of a new NHS 
plasma fractionation factory at Elstree, Hertfordshire. Within two years, this 
factory should be capable of producing 100 million units of factor VIII annually, 
and this figure could be increased. All NHS requirements for other plasma 
products will also be met. However, there remains a problem. To produce these 
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quantities of plasma products, collection of plasma will have to increase three 
or fourfold. Even with technical advances, this is going to be difficult.

10.152  The document analysed reasons for past failures to coordinate policy and practice, 
and proposed the creation of a National Blood Authority. It identified as another reason 
for supply inadequacies: The orientation of the BTS and many clinicians towards the 
collection and usage of whole blood, rather than its separate components. Traditionally, 
the BTS had been ‘red cell driven’ – ie. the need for the red cell component of blood had 
been the main factor influencing numbers of donations and methods of collection. So, in 
the view of the document’s author, BTS had been slow to respond to increasing demand 
for plasma and other non-red cell components. Proposals were made, but the view was 
that they were unlikely to solve the problem. The answer would be to follow industry and 
adopt plasmapheresis. The process was described. The view was expressed that five new 
plasmapheresis centres could solve the supply problem. The paper concluded:

The standard of treatment available to people with haemophilia in the UK 
is widely recognised to be one of the highest in the world, but it has been 
bought at a price – dependence on a plasma product supply system which 
is outside our control, and cannot necessarily be relied on in the future. Not 
only because of our needs for factor VIII, but also because of our increasing 
requirements for many other plasma products, we must take urgent steps to 
reduce our vulnerability. The failures of the last decade should not dissuade 
us from expending maximum efforts to achieve the goal of self-sufficiency 
in blood products, because the climate has now changed, and the case is 
stronger than it ever has been.

10.153  The SNBTS directors met on 12 June 1984.178 Nothing material to production was 
discussed. A further meeting was held on 11 September 1984.179 On this occasion there 
was discussion of a paper drafted by Dr Cash on the release of products to organisations 
outside the Scottish Health Service.180 The paper dealt with consent from donors to the 
release, and procedures generally. It did not deal with quantities available for release, but 
was clearly relevant only if there were surplus products available. A major new programme 
was anticipated in Dundee: liver transplantation. There was difficulty in estimating the 
demand that would create, but it was thought to be significant. More information 
was sought. Dr Cash wrote to a colleague in Kansas and was told that the cost was 
phenomenal.181 The two Kansas transplant patients discussed left hospital but died within 
a year.

10.154  In November 1984, Dr McClelland developed proposals for batch dedication 
of Factor VIII concentrate.182 There had been a decision to limit the batch exposure of 
haemophilia patients in February.183 Dr Perry was unhappy about a multiplicity of local 
arrangements, and preferred a national scheme.184 Dr Crawford entered the debate on 
23 November 1984 in a letter to Dr Cuthbertson.185 Dr Perry wrote to Dr McClelland on 
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26 November with proposals for a national scheme for a limited number of haemophilia 
patients.186 This was possible because of the high levels of stocks in hand. Dr Crawford 
made detailed proposals on 3 December 1984.187

10.155  A statement was broadcast by John Patten, Parliamentary Secretary for Health on 
18 November 1984188 in which he said that:

• The Government was committed to self-sufficiency;

• This was demonstrated when on 23 March 1984, Norman Fowler laid the 
foundation stone for re-building of Elstree: the scheduled production date 
was January 1986.

10.156  The DHSS issued a Press Release, on the same day, repeating the information 
given to Parliament.189

10.157  Scotland at this stage remained in a privileged position in terms of total supplies. 
A report dated November 1984 by Dr Perry described changes in working practices:

[A] commitment to a high level of overtime working in one section of the 
production building has produced a significant increase in plasma throughout 
leading to Scottish self-sufficiency in all major blood products with the exception 
of albumin solution.

The annual shortfall in plasma throughput (10,000kg) equates to approximately 
13,000 bottles SPPS per annum. It is known that significant purchases of 
SPPS and Human Albumin are made in the West of Scotland which could be 
eliminated if all existing incoming plasma were converted to product.

10.158  Dr Cash wrote on 22 November 1984 to the Chief Pharmacist to ask whether the 
SNBTS figures of purchase of commercial blood products in the year to 31 March 1984 
were correct. Dr Forrester (SHHD) reported that he could not confirm the figures since 
the data held by SHHD were incomplete. Dr Forrester offered to undertake a prospective 
study, with the cooperation of all NHS pharmacists and the SNBTS directors. The results 
would be reported early in financial year 1986–87.

10.159  An indication of the impact of home treatment in generating demand was given 
in a letter by Dr Boulton to Dr Perry dated 2 July 1984.190 Dr Ludlam had 20 patients on 
home therapy. Dr Boulton did not know the consumption, but assumed the national 
average of 42,000 units per annum.

10.160  The SNBTS and haemophilia directors met on 29 November 1984.191 The meeting 
had been convened to discuss the implications of the recent finding of HTLV antibodies 
in Scottish haemophilia patients treated exclusively with Factor VIII produced by SNBTS. 
Dr Perry explained that PFC had commenced heat treatment at 68˚C for two hours as a 
short-term measure. The subsequent recall of material in issue for this form of treatment 
followed. 
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10.161  On 11 December 1984, it was recorded at a meeting of SNBTS directors that 
a table had been circulated showing purchases of commercial blood products for the 
financial years 1980–81 to 1983–84.192 However, the information was still unverified by 
the Chief Pharmacist. Uncertainty about what was happening in the regions continued. 
Papers produced included data on haemophilia patients treated between 1978 and 1982, 
showing quantities of material used.

10.162  PFC’s dry heat treated product (68˚C for two hours) was dispatched from December 
1984.193 The immediate intention was to provide approximately one month’s supply to 
each region. Thereafter it was planned to make supplies equivalent to twice existing stock 
levels. In the New Year, non-heated stocks would be recalled. Batch dedication, to ensure 
the consistent use of specified batches in regions, would be applied to this second phase 
of distribution. This proposal led to much debate.

10.163  Dr Hopkins raised a query about the disposal of surplus therapeutic materials. He 
wrote to Dr Crawford on 4 December 1984:194

A UK thought. If you will forget for a moment that Scotland exists, or if you 
momentarily join those who have not even heard of it, the ‘global UK’ state is 
of not enough Hertfordshire factor VIII and that which there is will not be ‘heat 
treated’ until some time in 1985. So people are importing foreign material.

In the midst of this, a bunch of uncivilised Picts in the misty marches north of 
Hadrian’s Wall want to sit on a great big pile of their own local home made heat 
treated factor VIII in order to limit certain batches to certain Pictish patients.

Is this acceptable?

10.164  A meeting took place. Dr Crawford and Dr McClelland attended. On 27 December 
1984, Dr Perry reported the outcome to Dr Cash. Three possible batch dedication systems 
had been devised. The third provided for decanting surplus stocks to England and Wales. 
Dr Crawford’s approach appeared to have had some initial success. Dr McClelland sent 
a note of his impressions to Dr Perry on 31 December 1984: it differed from Dr Perry’s 
account.195 On 8 January 1985, Dr McClelland wrote to Dr Cash supporting the first 
of Dr Perry’s three systems: it did not provide for decanting material to England and 
Wales.196 Batch dedication generated voluminous correspondence into 1985, but it 
seems unnecessary to record all of it: the object of the correspondence was to achieve 
consistency in the selection of materials available at any given centre. Batch dedication 
was implemented and was in operation in Glasgow in February 1985.197

10.165  By the end of 1984 Scotland was in a position to sell surplus blood products. At 
a meeting of haemophilia directors and representatives of SNBTS held on 11 December 
1984, Dr Cash sought an assurance that the proceeds of sale of surplus blood products 
should be applied towards achieving self-sufficiency.198 Mr Murray refused to commit the 
SHHD: the Treasury controlled these matters; they would be asked to take the income into 
account. That apart, the prospect of disposal was real. The plant at PFC Liberton was in 
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surplus despite the fact that it had to be shut down during October to December 1984, in 
order to complete a planned upgrade of the facility. Production re-commenced in January 
1985. Dr Cash’s procedural paper on release of products was finalised and agreed. In the 
meantime, PFC moved to make available unlimited quantities of its then heat-treated 
Factor VIII concentrate in later December 1984, and were subject to some criticism. 

10.166  The year 1985 began with a statement in Parliament that: ‘Scotland is self- 
sufficient in all normally required blood products.’199 Given the uncertainty over commercial 
purchases, it may be necessary to understand this as a reference to capacity rather than 
actual supply. In England and Wales, the position was less positive. On 19 February 1985 
Kenneth Clarke refused to be drawn on the economics of self-sufficiency.200 In Scotland, Dr 
Ludlam withdrew cooperation on testing in January, February and March 1985, threatening 
progress with heat treatment (according to Dr Cash).201 Dr Cash warned that if the tests 
were not completed by the end of April, there would be a need to consider immediate 
dismantling of the batch dedication programme and planning of supplies beyond June/
July 1985. In March 1985 it came to Dr Cash’s notice that doctors at Glasgow Royal 
Infirmary were reluctant to undertake studies where blood samples had been taken from 
haemophilia patients,202 but their reservations were overcome.203 Professor Bloom also 
agreed to cooperate with testing.204

10.167  In January 1985, output at PFC was constrained by an eight-hour working day, 
which limited plasma throughput to 1000 to 2000 litres per day.205

10.168  Production was threatened by a new issue raised by Dr Boulton on 15 January 
1985.206 Virtually all of the haemophilia patients who were on the Edinburgh and South-
East Scotland BTS donor panel for Factor VIII-deficient substrate plasma had received 
Factor VIII from batch 023110090, which had been identified as the possible source of 
transmission of HIV. Edinburgh was therefore most reluctant to use plasma from a donor 
in this group any longer. He asked about alternative supplies, and about artificial substrate.

10.169  The Factor VIII Study Group met on 7 February 1985.207 Papers included a proposed 
specification for fresh frozen plasma. Dr Foster prepared a progress report.208 

10.170  The SNBTS directors met on 27 February 1985. The papers for the meeting were 
dominated by discussion of the requirements for training of personnel in transfusion 
centres, and on AIDS information and in particular leaflets. But, by now, the procedural 
guidance on release of blood products had become controversial. It emerged that contrary 
to what BTS directors had understood, SNBTA had not approved the release of blood 
products. SNBTA had been represented at working group meetings, but that had not had 
the desired effect of informing the SNBTA executive committee of decisions. Decisions 
were to be left to regional centres. 
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10.171  There was a meeting of the SNBTS and haemophilia centre directors on 7 March 
1985.209 In February, Dr Cash produced data on commercial purchases but noted that 
it had been difficult to collect the data: he had still to receive a reply from the Chief 
Pharmacist to his letter requesting verification of the data. On the information available, 
it appeared that only Edinburgh was making commercial purchases at the material time. 
Dr Ludlam had explained that he had one patient who needed a product not available 
from PFC. It appears highly unlikely that the data returned were comprehensive. The table 
shows that there were consistent purchases in the Glasgow area until 1983, but not in 
1984 or 1985.210 But the impression left is of uncertainty about the level of commercial 
purchases. Nevertheless, the national demand was re-assessed at the meeting on 7 March, 
and again confirmed at 2.75 million IUs per million of population.211 That assessment did 
not reflect Dr Cash’s suggestion of a much higher prospective demand. The assessment 
was based on a view that a severe adult haemophilia patient in Scotland would require 
about 100,000 IUs212 using a genetically engineered safe heat treated product. 

10.172  Haemophilia directors again agreed to provide the SNBTS with data on the actual 
usage of Factor VIII in Scotland and Northern Ireland which would supplement the Oxford 
figures on which Scotland was still heavily dependent.213 There continued to be uncertainty 
about the level of usage. 

10.173  On 15 May 1985, the haemophilia and blood transfusion directors met.214 PFC 
still had stocks of Factor VIII dry heat treated at 68˚C for two hours which were expected 
to be exhausted in July or August. (Production had stopped in February 1985.)215 It was 
expected that it would be replaced by a superior product dry heat treated at 68˚C for 
24 hours, but that issues of the latter product would commence only when the existing 
stocks of two hour material had been exhausted. By now the batch dedication that had 
been introduced generally was working well and was being monitored. 

10.174  Also, the testing of heat-treated Factor IX on dogs was under way at Cambridge. 
And development of the new Factor VIII was in hand. Preliminary clinical evaluation had 
been encouraging and PFC had enough data to start heating unheated stocks, and to 
proceed to production in August. 

10.175  SNBTS were engaged in a highly competitive market by 1985, developing and 
promoting the use of PFC heat-treated Factor VIII in particular. Productive capacity was 
adequate. And, at least temporarily, the purchase of commercial products was not thought 
to be controversial. Against the background of an extensive programme of research and 
development, PFC’s range of products changed in the course of 1985. In January, all 
outstanding stocks of FVIII unheated material were recalled by the SNBTS from RTC and 
haemophilia centres, for heat treatment at 68˚C for two hours and re-issue on a batch 
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[SGF.001.0932] [SNB.001.5384] [SNB.001.5386] [SNF.001.3176]

210 Information collected later by Mr Stewart in 1989 would indicate that there were purchases in 1984, but that 1985 was an 
exceptional year when, apparently, there were no commercial purchases anywhere in Scotland. However, compare the UKHCDO 
data in the appendix 1.

211 [SNF.001.0241] Minutes of meeting held on 7 March 1985, between SNBTS Directors, Haemophilia Centre Directors and SHHD, 
item 6 

212 [SNB.001.5448] Later corrected to 150,000
213 [SNB.001.5443] Dr Perry to Transfusion Directors asking for estimates of usage of FVIII and FIX in 84/85 and projections for 85/86 

since data was required for production purposes. 
214 [SNB.001.5352] this was Dr Bell’s last meeting of this group as representative of SHHD. He was moving to Fife Health Board 
215 [SGH.003.1967]
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dedication basis.216 The picture was described by Dr Perry in a report dated 10 January 
1986 for a meeting of SNBTS and haemophilia directors and SHHD held on 5 March 1986 
(referred to below at paragraph 10.190). It contained a summary of the heat treatment 
of coagulation factor concentrate production during 1985 which appears to be accurate: 
(a) because of its contemporary dating; and (b) because it was placed before the meeting 
and discussed without recorded contradiction:

In January 1985, PFC distributed heat treated FVIII (68˚ /2 hr) to all centres in 
Scotland and Northern Ireland and this material was used until September/
October 1985 when a new formulation product, heated at 68˚ for 24 hrs was 
issued….

10.176  The SNBTS Directors met on 20 June 1985.217 A report was prepared on PFC’s 
production for the year ended 29th March 1985. This showed a high throughput of 
plasma, with a significant increase in plasma stocks in comparison with the previous 
year end (from 37,878.6 kg to 40,251.1 kg). The data did not distinguish the different 
products issued (according to heat treatment for example), nor the recall of products 
in the early part of the year. The minutes do not disclose whether the production data 
were discussed. Issues that were discussed included the protocol for release of products; 
AIDS; and record keeping. The unsatisfactory state of information within Scotland about 
commercial purchases was highlighted. Dr Forrester offered to undertake a prospective 
study, asking all NHS pharmacies to provide data for the current financial year. It was 
agreed that the results would be reported early in 1986–87.

10.177  There was a further meeting of the SNBTS directors on 2 October 1985. AIDS, 
and in particular a prospective study of staff exposure, work in England and Wales, and 
the commercial interface arrangements for release of blood products, dominated the 
discussion. However, there was a reported complaint of a shortage of certain plasma 
products in Aberdeen and Glasgow. In Aberdeen this was thought to relate to plastic 
surgeons who regretted the abandonment of production of dried plasma. In Glasgow it 
was thought to relate to an anticipated shortage of albumin. But it was also noted that 
one purchaser of commercial SPPS in paediatric packs was the Royal Hospital for Sick 
Children in Glasgow: the product would soon be available from PFC but, by implication, 
was not available at the time.

10.178  In November 1985, independent information appeared in a paper that supported 
the PFC view that plasma age was material to the recovery of Factor VIII.218 

10.179  In the same month, SHHD approved the text of a letter (prepared by Dr Forrester) 
to be sent to WHO detailing activities in Scotland. It said:

Plasma from Scottish and NI donations is processed at a single central facility, 
which is among the 25 largest units in the world. Approximately 20 distinct 
products are generated, and research and development proceed continuously. 
Nearly all requests for plasma products can currently be met, but a small 
amount of plasma protein solution is still derived from commercial sources 
outside Scotland.219 
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10.180  The qualification referred to information that the Royal Hospital for Sick Children, 
Glasgow was purchasing paediatric packs of commercial SPPS.220 However, it appears 
that the actual pattern of commercial purchases was not well understood by SNBTS. The 
information available was not comprehensive. 

10.181  The SNBTS directors’ final meeting in 1985 was on 10 December.221 PFC supplies 
were discussed in the context of AIDS. Dr Cash had advance information about a report 
expected from Professor Montagnier in Paris that dry heat treatment at 68˚C for 24 hours 
might not eliminate HTLV III in Factor VIII. Dr Perry said that experiments were in hand with 
a view to heat treating blood products at 80˚C for 72 hours. There were stocks of Factor 
VIII in hand, sufficient for nine months’ supply, that had been processed since January 
1985 (at 68˚C for two hours) but which might be amenable to re-heating.222 Dr Perry’s 
report dated 10 January 1986 noted:

More recently unconfirmed reports have emerged which suggest that HTLV 
III may be less susceptible to heat inactivation than was originally thought. In 
response to these reports, PFC has recently recalled all residual stocks of 68˚ /2 
hr material….

10.182  In January 1986, discussions took place on the possible use of NHS Factor IX 
to treat Haemophilia A patients with inhibitors. Dr Mayne and Dr Kernoff had outlined 
strategies for trials.223 Dr Ludlam wrote to Dr Rizza to enquire whether BPL heat-treated 
products had been used in this way.224

10.183  At a meeting of SNBTS and haemophilia directors and SHHD held on 5 March 
1986, the current target for Factor VIII production and data on usage of Factor VIII were 
discussed.225 The target for Factor VIII production, previously agreed at 2.75 million IU per 
million of population per year, was confirmed.

10.184  A threat to donations was discussed when the SNBTS directors met on 25 March 
1986.226 US military authorities had intimated requirements that blood transfusion centres 
should inform commanding officers of donor service personnel who were AIDS antibody 
positive. The transfusion service in England and Wales had refused to do so, and the DHSS 
had similarly intimated that the US requirements were not acceptable. But the discussion 
disclosed that Dr Mitchell and Dr Brookes had held sessions at US military bases, and the 
DHSS decision threatened the security of this source of donations. 

Supply and Demand Quantities 1983 to 1986

10.185  The summary data for the use of Factor VIII in the three years 1983-4 to 1985-6 
is contained in the middle three columns of the following table:227

220 [SGH.001.6412] Minutes of meeting of SNBTS Directors, 2 October 1985: item 12 
221 [SGF.001.0121]
222 The minute is not clear, but it appears that the standard suggested was the only one available: PFC did not expect to proceed to 

a more intensely tested product until February 1986.
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225 [SNB.001.5446] [SNB.001.5448] Minutes.
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1983 1984 1985 1986 1987

Cryoprecipitate 1.27 1.16 1.27 1.68 1.28

PFC FVIII 4.86 9.26 7.40 5.52 7.44

Commercial 1.04 0.11 0.03 0.13 0.19

Total 7.17 10.53  8.70 7.34 8.91

Table 10.12

10.186  The progressive reduction in the local issue of Cryoprecipitate previously noted 
as between the years ended 31 March 1981 and 31 March 1982 had not continued: 
Cryoprecipitate use had more or less stabilised. As before, there were regional variations 
in the use of Cryoprecipitate and in the quantities sent to PFC for processing. The data 
recorded (expressed in kilograms) were: 

1983 kg 1984 kg 1985 kg 1986 kg 1987 kg

Aberdeen Cryoprecipitate 14 125 83 88 71

Plasma to PFC 2370 2998 3775 4574 5997

Dundee Cryoprecipitate 22 12 13 18 25

Plasma to PFC 3048 2900 2954 3137 3664

Edinburgh Cryoprecipitate 1862 728 584 611 410

Plasma to PFC 7136 12,661 13,282 13,202 13,279

Glasgow Cryoprecipitate 1065 1641 2079 2909 2165

Plasma to PFC 22,411 26,884 27,014 26,550 25,980

Inverness Cryoprecipitate 0 13 3 7 6

Plasma to PFC 2811 3064 2693 2909 3158

Table 10.13
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10.187  The data made available on PFC issues of Factor VIII concentrates over this period 
took account of changes in the specification of the products concerned. But not all 
practices appear to have been specified clearly, for example sales to England and Wales 
were not specified in Dr Cash’s report.228

10.188  In a letter to Dr Perry dated 3 May 1984, Dr Hopkins noted that Glasgow BTS had 
4.5 million Factor VIII units in cold store, more than a year’s demand taking account of 
hospital use and home therapy.229 He pointed to the risk that some stocks would become 
out-dated, and that: ’the only question is do we use the M74 or the A1’. Dr Perry replied 
that SNBTS were in the process of initiating formal discussion on the transfer of excess 
Factor VIII to England and Wales.230 On 8 June 1984, Dr Perry wrote to BPL noting that 
agreement had been reached between Dr Cash and Dr Lane for the transfer of excess 
Factor VIII to England: transfer of 7 – 9 million units within the current financial year was 
a possibility.231 The practice appears to have been discontinued ‘until the position settled 
down’ when PFC began to introduce heat-treated Factor VIII in January 1985.232 The 
extent of transfers to England and Wales has not been identified by the Inquiry team. 

10.189  A further factor complicating the supply position at this time arose from the 
disposal of accumulated stocks of Factor VIII which were in hand when changes in 
specification were introduced. The summary data on production (in millions of IUs) from 
Dr Cash’s report were: 

1983 
million 
IUs

1984 
million 
IUs

1985 
million 
IUs

1986 
million 
IUs

1987 
million 
IUs

FVIII Intermediate/new formulation 4.96 9.26 7.40 5.52 0

HT-NY FVIII 7.35

Z8 FVIII 0.09

Total 4.96 9.26 7.40 5.52 7.44

Table 10.14

10.190  In his report for the meeting of SNBTS and haemophilia directors and SHHD held 
on 5 March 1986,233 Dr Cash suggested that the data available on intermediate Factor VIII 
trends at that time were less than reliable because of the interaction of the introduction of 
batch dedication and the production of heat-treated products. There was no immediately 
obvious arithmetical trend in the issues of products (at that time up to 1985). The 1985 fall 
in volume of issues of Factor VIII required explanation. Issues of Cryoprecipitate increased 
as between 1984 and 1985, but Dr Cash thought that the increase was not due to use in 
the management of haemophilia patients.

228 [SNB.007.6865] In October 1989 it was confirmed that the supplies to England and Wales were not heat treated. 
229 [SNB.007.4393]  [SNB.007.4394]
230 [SNB.007.4397]
231 [SNB.007.4428]
232 [SNB.007.4752] Letter Dr Cash to Dr Perry 9 January 1985.
233 [SNB.001.5454] [SNB.001.5446] Minutes: [SNB.001.5448]
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10.191  However, the position may have been more complicated. On 19 June 1984, in a 
letter to Dr Hopkins, Dr Perry said that the haemophilia directors had agreed to run down 
stocks of existing product either before or concurrently with using new products: in the 
early phases using existing product for moderate and severe cases of haemophilia, and 
using the new product for mild cases and those with minimal prior exposure to blood 
products.234 

10.192  There appears to the Inquiry team to be a number of issues that require clarification. 
The Inquiry has not been able to construct a fully detailed chronology that specifies the 
production, stocks and distribution of PFC products over this period, including the timing 
of changes in the heat-treatment regimes applied. The scope for confusion became clear 
early in 1986. 

10.193  At a meeting of the coagulation factor study group on 27 February 1986,235 Dr 
Perry outlined the existing stocks and the plans for production current at the end of this 
period:

Phase I: current 68˚ /24h: 7 months stock

Phase II: improved freezing: 68˚ 72 h: 3 months stock

Phase III:  improved freezing + Zn treatment to allow smaller fill volume 
(0.6iu/mg) and improved freeze-drying: 80˚/72h manufacture 
from April ’86. Issue from Jan ’87.

Phase IV:  Hi purity PFC product (50 iu/mg). 80˚ /72h early large scale viallings 
from April ’96. (no vWF, this may be available as side product.)

10.194  Dr Foster thought there was scope for confusion, and suggested that the 
products should be named.236 On 11 March 1986, Dr Perry agreed, and proposed to write 
to Regional Directors that the names would be:237

FVIII HT –   To include 68˚ /2hr, 24 hr, 72hr, since we will not publicly be 
announcing the 68˚ variant.

Z8 –  80˚/72hr

REAL 8 PFC/NYU

10.195  On this information, it appears that Dr Cash’s category ‘FVIII Intermediate/new 
formulation’ could have included material heated at 68˚C for two hours, 24 hours, and 
72 hours. Production in 1986 would have included material from Phase III, with improved 
freezing and zinc treatment. The relationship between manufacture and issue of the 
several categories of product has not been defined on the material studied to date. 
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Summary: 

10.196  By the end of the financial year 1985-86:

• Production had been disrupted during plant refit work, but productive 
capacity was increased and there were further proposals for increased 
production in and after1984.

• The need for high quality fresh plasma to maintain yield of FVIII:C was 
established.

• AIDS changed the focus for provision of virus safe products towards the 
protection of severe haemophiliacs. 

• National policy remained one of self-sufficiency using domestic products.

• Purchases of commercial products continued to affect assessment of 
demand for PFC products. Actual levels of purchases remained uncertain.

• At UK level, concerns were expressed about the implications of the cost of 
haemophilia care for the NHS generally.

• Further surgical procedures for haemophiliacs increased demand.

• Scotland was in surplus by the end of 1984 and SNBTS in position to export 
FVIII. 

• Batch dedication was introduced for heat treated products.

• Supplies of PFC FVIII heat-treated at 68˚ for two hours were distributed from 
December 1984: 24 hour heating developed.

• In December 1985, Montagnier cast doubt on effectiveness of dry heating 
at 68˚C for 72 hours.
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1986 – 1990

Factors Affecting Demand and Supply

10.197  In June 1986, it was reported that a young patient of Dr Ludlam’s had been 
treated with ‘the current heat-treated’ Factor VIII and within a month was showing signs 
of NANBH.238 Dr Ludlam was reported to be ‘a bit ruthful’ with his staff because he felt 
that this patient should have received English 8Y or an equivalent product. It appears that 
at this time Dr Ludlam had objections to the use of PFC Factor VIII. However, it is not clear 
which product was used. PFC had, in issue, material heated at 68˚C for 24 hours and 72 
hours. Given Dr Perry’s views (11 March 1986 above at para 10.194) the different regimes 
would not have been disclosed. Dr Perry wrote on 4 August asking for the batch number 
of the offending product.239

10.198  The SNBTS directors met on 25 June 1986. The agenda for the meeting indicates 
that Dr Forrester’s paper on purchase of commercial blood products in 1985–86 was 
produced, and the minutes of the meeting recorded the discussion.240 Discussion on the 
paper noted that, in Aberdeen, all commercial purchases were supplied via the BTS and 
were re-charged to the health board. It was noted that: ‘If a similar system to that which 
existed in Aberdeen could be operated nationally BTS would immediately be alerted to 
developing trends in demand and the difficulties of data collection would be overcome.’ 
That was not to happen. It was still a problem that central data were not comprehensive. 
Dr Forrester commented that his exercise had been difficult. The paper was revised, and 
re-issued for the October meeting of the directors.

10.199  On 2 July 1986, Dr Perry wrote to Dr Boulton observing that Factor VIII heated at 
80˚C for 72 hours would soon become available and that virgin patients would be able 
to gain access to it before current stocks were exhausted (though that had not become 
an agreed policy).241 He wrote again on 7 July, outlining the timetable for supplies and 
acknowledging that until September 1987 an SNBTS equivalent of the English Factor VIII 
product, 8Y, would not be available but that 8Y might be obtained for special cases. On  
7 July 1986, Dr Boulton again wrote to Dr Perry.242 Dr Ludlam had asked for 100,000 units 
of BPL product. Dr Boulton thought the request for 100,000 was unreasonable: 10,000 
could be justified; but if even that was difficult to get, he asked whether 4000 units might 
be obtained. 

10.200  However, Dr Perry did approach the NBTS on 10 July 1986243 and obtained an offer 
of help244 with supplies of current 8Y. (The English product was still under development 
at this time.) He told Dr Boulton on 24 July.245 On the same day he wrote asking for 
50 vials.246 They were dispatched on 1 August with a trial protocol for use on infusion, 
reflecting the experimental stage in development that had been reached.247
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10.201  At the meeting of SNBTS directors on 9 October 1986, Dr Forester’s table disclosed 
purchases of blood products as follows:

Health Board Product Units as 
specified

Estimated Cost 
per unit

Total £

Lothian FEIBA 75,000 U 0.30 22,500

Lanarkshire Albumin 20% 212 (50 ml) 20.00 4,240

PPF 4.3% 20 (400 ml) 34.00 680

Greater Glasgow

PPF 4.3% 1528 (400 ml) 34.00 51,952

155 (250 ml) 23.00 3,565

385 (50 ml) 20.00 7,700

Albumin 20% 2805 (50 ml) 20.00 56,100

115 (100 ml) 37.00 4,255

Porcine FVIII 133 x 1000u 0.15 19,950*

Factor IX 484 x 1000u 0.16 77,440

FEIBA 114 x 1000u 0.30 34,440

Factor XIII 3 x 1000u 0.15 450

Grampian FEIBA 74,000u 0.30 22,200

* corrected later in manuscript to £53,000

Table 10.15
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10.202  On 3 March 1989, Mr RRC Stewart, who was appointed Clinical Trials/Product 
Surveillance Manager at SNBTS in July 1988, wrote to all regions seeking data on 
commercial purchases. Glasgow provided data back to 1985–86:

Greater Glasgow248 Units Cost

FVIII Porcine – Hyate C 133,455u £53,382

FEIBA (Activated FIX – Immuno) 249 114,000u £34,200

FIX HT Immuno 460,000u £92,000

FXIII Hoechst250 3,000u 0

‘Factor IX’251 484,000u £77,440

Anti-thrombin III BPL 40,630u 0

Albumin 20% Immuno 212,370u £42,304

Albumin 20% Armour 5,520u £9,660

Albumin 4.5% Immuno 25,226u £50,033

‘Albumin 20%’ 252 2805 £56,100

-do- 115 £4,255

 4.3%253 400ml 1528 £51,952

250ml 155 £3,565

50ml 385 £7,700

Table 10.16248249250251252253

10.203  While most of the data obtained by Mr Stewart coincided with Dr Forrester’s 
table, there was no precise correlation, and significant purchases appear to have been 
omitted from his analysis. It appears that, at the beginning of this period, PFC production 
may still have been planned on the basis of inadequate data about total demand, as it had 
been in previous periods.

10.204  The minutes of the meeting on 9 October 1986 disclose no discussion of PFC 
production generally.

10.205  A meeting of the SNBTS and haemophilia directors was fixed for 9 February 1987. 
Dr Cash254 and Dr Perry255 each prepared notes for the meeting. Dr Cash provided data on 
production, all of which has been reflected in the summary tables above. Dr Cash noted 
that progress in establishing batch dedication in 1984–85 had produced some falsely 
high issue figures, but that there was reason to believe that there had been a significant 
true fall probably related to the AIDS problem. Dr Perry’s report for the February meeting, 
dated 15 January 1987, reported that on existing plasma supplies: there would be a 
comfortable margin in respect of national self-sufficiency.256 

248 For 1986 to 1989 Glasgow submitted data for the Royal Infirmary only
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10.206  However, on 21 January 1987, Dr Perry wrote to Dr Cash identifying problems.257 
There was a risk that PFC would not be able to maintain batch dedication beyond March 
1987 ‘with a total collapse of supply from PFC in March 1987’. His apprehension was that 
Z8 might not meet its clinical trial tests, and that PFC would be forced to revert to NY, 
which would involve physically changing process machinery and equipment.

10.207  At the meeting in February, there was considerable discussion of compensation 
for participants in the trials.258 Dr Cash presented his report. New products were discussed. 
PFC had in contemplation a new product, activated Factor IX, but anticipated difficulties in 
testing. It was thought that such a product would avoid equivalent commercial purchases. 

10.208  The minutes of the meeting became controversial, with Dr Ludlam challenging 
them, accusing the department of reneging on commitments, in another letter complaining 
about the issue of Z8, and receiving in return to both letters a strongly worded reply from 
Professor Cash, as he now was.259 Professor Cash’s letter dealt also with Dr Ludlam’s lack 
of knowledge of the impending shortage of PFC product, and the Professor’s concern 
about Dr Ludlam’s clinical practice. Dr Ludlam had drafted a letter to patients, inter alia 
giving them the option of Z8 or the existing product. 

10.209  The SNBTS directors met on 3 March 1987. So far as production was concerned, 
it was noted that an American company had a patent for dry-heat treating concentrates 
that had not been challenged by commercial manufacturers. It was believed that BPL were 
being pursued for royalties. Dr Perry undertook to find out what was happening. SNBTS 
had not been challenged in relation to the patent. 

10.210  Dr Forrester produced data on commercial purchases of blood products for the 
year ended March 1987. Again these required correction, and a revised table was produced 
for 6 October 1987. The corrected data showed:260 

Health Board Product Units Total 
Commercial 
Cost

Lothian FEIBA 197,000 59,100

Hyate C 25,000 10,995

Lanarkshire Albumin 20% 90 (50 ml) 1971

Greater Glasgow PPF 4.3% 60 (50 ml) 336

55 (250 ml) 1309

790 (400 ml) 28,112

Albumin 20% 1056 (100 ml) 42,414

Porcine FVIII 166,765u 66,706

FEIBA 543,000u 135,900

Grampian FEIBA 52,000u 15,600

Table 10.17

257 [SNB.001.5505] , pages 2 and 3 of the document
258 [SGF.001.2261]
259 [SGF.001.1356]
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10.211  These data correspond broadly with other SNBTS sources.261 Dr Forrester had 
obtained the data through the CSA General Manager. The purchases had cost £348,875 
(excluding VAT and excluding Aberdeen purchases), rising to £362,475 following revision, 
as compared with £308,014 in the previous year. Discussion at the meeting continued 
to reflect uncertainty about the accuracy and reliability of the data, however. It was 
acknowledged that PFC required a product for FVIII patients with inhibitors. The proposal 
for centralised purchasing was not supported by SHHD: it was thought to represent 
interference with health board activities.

10.212  The SNBTS directors next met on 6 October 1987.262 Apart from noting amendments 
to Dr Forrester’s table there was no discussion of PFC production. The final meeting of the 
year was held on 8 December.263 The principal issue relating to PFC production was the 
development of a product for patients with inhibitors. There were about 15 such patients 
in Scotland, and the annual cost of commercial products had been £288,000. Dr Perry 
thought that an SNBTS inhibitor product could be produced by June 1988, but the small 
number of patients made clinical trials problematical.

10.213  On 16 February 1988, Dr Cash wrote to SHHD with a list of PFC products and 
their current licence status.264 So far as relevant for present purposes, the list indicated 
that there were licences, but that variation applications were due to be made in April. 
There was further contact with the Medicines Inspectorate: there was to be a joint session 
on the current situation and on necessary developments for the future.265 

10.214  The SNBTS directors met on 12 April 1988.266 The proposed Factor VIII for patients 
with inhibitors had encountered problems. Dr Perry would report to the Scottish directors 
at their ‘supply and demand’ meeting on 17 May. 

10.215  On 14 April 1988, the American journal Blood Bank Week intimated that Chiron 
Corporation had announced that they had isolated and cloned proteins from the NANBH 
virus. Both BPL and PFC held plasma stocks and intermediate materials derived from blood 
donations collected before a screening test was available. On 29 April 1988, SHHD wrote 
to Professor Cash.267 Ministerial advice would be required. But disposal of these stocks 
had to be resolved. The working hypothesis suggested was that they would require to be 
re-stocked, but that existing stocks should not be disposed of meantime.

10.216  In April 1988, Professor Cash prepared once more a set of ’Notes for Scottish 
Health Service Haemophilia Centre/Transfusion Service Directors’ Meeting‘ due to be held 
on 5 May 1988.268 They contained a similar narrative to Dr Cash’s previous notes: 

These notes have been produced to facilitate discussion with regard to 
future SNBTS planning for the production of blood products required for the 
management of patients with haemostatic or thrombotic disorders within the 
Scottish Health Service….

261 But compare the appendices: UKHCDO figures do not correlate well. 
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10.217  In now common form, the paper set out data on trends in the issue of Factor 
VIII preparations. The data were up-dated and revised in subsequent reports. (See table 
10.20 below) At this stage, the decline in the use of Factor VIII appeared to have been 
reversed. The trend was seen more clearly in terms of issues to RTCs. The revised figures 
for PFC Factor VIII products for 1986, 1987 and 1988 were 5.52, 7.44, and 9.51 IUs 
respectively.269 In the light of these trends, SNBTS directors decided to review previously 
shelved plans to increase production at PFC. Professor Cash anticipated the possibility of 
having to purchase commercial products in 1988–89.

10.218  Over the same period there was increasing usage of DEFIX and related products. 
Dr Perry reported similar trends in the use of both main concentrates. He expressed the 
escalation in issues of FVIII as representing an 81% increase in 1988 over 1986 and a 44% 
increase over 1987: ‘a major and unplanned escalation in demand’. There had also been 
supply difficulties associated with technical problems, and a significant fall in fresh plasma 
procurement in 1987–88. 

10.219  Work continued on the new high purity product. Dr Perry’s notes were more 
extensive:

The PFC has established a two stage development strategy for FVIII products. 
The basic underlying policy is to concentrate on product virus safety, more 
appropriate dose size and National self-sufficiency. An emphasis on product 
purity per se is considered inappropriate at the present time. Directors may 
wish to note that ‘new generation’ commercial concentrates (immunopurified, 
solution heated etc) diminish process yield (approximately 25%–35% of PFC 
yields) and as a result are substantially more expensive. Moreover there is 
emerging a major concern that yield penalties of these new processes are 
leading to product shortages in both the US and Europe.

10.220  The PFC development strategy is:

(a) Development of ‘Classical’ high purity concentrate utilising ‘spin off’ 
technology from the Z8 process. It is planned to manufacture this product in 
late 1988 for supply in January 1989….

(b) Development of ‘High Purity’ concentrate…within the next 2–3 years. 
This product will probably result in a yield penalty of approximately 25% 
and will require to be phased into routine use over an extended period. This 
development is being pursued as a collaborative development with New York 
Blood Centre and Dr Alan Johnson (New York University).

10.221  In relation to Factor IX, he sought advice on whether heat-treated Factor IX was 
comparable in efficacy to non-heat treated product in the treatment of inhibitor patients. 

10.222  Generally, he reported that clinical evidence was accumulating that dry heating 
(80˚C for 72 hours) was capable of providing non-infective products (ie not infected with 
HIV, NANBH and HB). The source data mainly related to 8Y, but Z8 had a comparable level 
of virus inactivation. Subject to necessary clinical and other tests, PFC now had a product 
that would meet the required standards for virus inactivation.

269 The comparative figures reported in 1988 were 5.83, 7.32 and 10.56. 
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10.223  The paper presented what appears to have emerged as the standard view of 
fractionators: purity, with its advantages in solubility and application, was subordinate to 
the availability of a safe product in sufficient volume to achieve national self-sufficiency. 
The view was not shared by, and was unlikely to appeal to, haemophilia directors.

10.224  However, at the meeting, Dr Perry commented that the yield of the new Z8 
product had not come up to initial expectations, partly because of losses inevitably incurred 
during heat treatment for virus inactivation. The new Z8 product being developed should 
be available for trial by the end of 1988–a product of much higher purity was being 
developed in collaboration with the New York Blood Centre. He said that use of Factor IX 
(DEFIX) had multiplied 2.5 times since 1983, and possible reasons for the current surge in 
demand for FVIII were discussed. HIV inactivation studies were being accelerated to meet 
licensing requirements. 

10.225  It appears that there was discussion of the possibility of adopting the processes 
used in England to accelerate production of an equivalent product in Scotland. Dr Perry 
commented that to mimic the 8Y product in Scotland would entail substantial changes in 
equipment, and acceptance of a lower yield. 

10.226  SHHD reported on the current arrangements for compensation for participants in 
clinical trials, but did not convince the directors that enough had been achieved. 

10.227  On 16 May 1988 the UK haemophilia reference centre directors prepared a report 
on the choice of products for non-inhibitor Haemophilia A, B and von Willebrand’s patients. 
It appears to have been circulated by 31 May.270 The paper discussed manufacturing 
methods, and classified products. First-generation products were conventionally 
fractionated and usually dry-heated, according to various protocols. There was clear 
evidence of NANBH transmission by some of these products. Anecdotal evidence of HIV 
transmission (always disputed by manufacturers), had led to all of these products except 
one (Koate HT, Cutter) being withdrawn from the market. Second-generation products 
responded to the perceived inadequacies of first-generation processes, and had generally 
been found to have lesser risks of hepatitis transmission. A disadvantage of several 
methods was low yield, which resulted in the need for larger quantities of source plasma 
and higher production costs. Third-generation products were prepared by monoclonal 
immunoabsorption, which resulted in extremely pure final products of high specific activity. 

10.228  The report described the specific second-generation products on or soon to come 
on the market from Cutter, Alpha, Behring, Immuno, Elstree, and Octapharma; and the 
third-generation products from Armour and Baxter. It was observed that there was a lack 
of formal reports on products which resulted in ’very poor evidence of product safety’, 
but it was commented that all of the products that were available or soon to be available 
were considered to have a ’negligible’ risk of HIV transmission. In relation to the third-
generation products, it stated: 

It is claimed that fractionation processes, rather than any viral inactivation steps 
which may proceed or follow them, are predominantly responsible for freedom 
from viral contamination. Assuming such ’sterility‘, the main conceptual 
advantage of these products lies in their potential to avoid the protein and 
antigenic loading which is an inevitable consequence of treatment with 1st and 
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2nd generation concentrates. Possibly, such loading may contribute to immune 
dysfunction, especially in HIV-infected patients, and it is claimed that therapy 
with monoclonal-fractionated concentrates may have a favourable influence 
on immune function. In our view, this claim is at present unsubstantiated.  

10.229  The report concluded with recommendations (for Scotland separately from 
England) which, in general, supported the use of commercial products, by now an 
established part of the haemophilia doctors’ stance. Interestingly, the report criticised 
the lack of regulatory guidance on therapeutic decisions: ’It has always been the case in 
the UK such decisions have often had to be made without guidance from the regulatory 
authorities … this situation is to be deprecated.’ It also noted that NHS 8Y was not available 
in Scotland and Northern Ireland. The analysis was perceived by SNBTS to be partisan in 
tone and content, but it is instructive in considering the contributions of Dr Ludlam and 
other haemophilia doctors to wider debate. 

10.230  The minutes of the meeting of 5 May 1988 record Dr Ludlam’s complaint over the 
accuracy of the previous minutes, and a general lack of support for his position. Professor 
Cash requested that the minutes of the current meeting record the disagreement.

10.231  The minutes reflect various points of disagreement and concern.271 The yield 
expected from Z8 was not up to expectation; increasing demand for FVIII reflected 
increasing confidence in its safety, for some; but Dr Lowe and Dr Ludlam found PFC 
products inferior; and testing of new products on untreated patients was impossible in 
Scotland because of the low numbers available. Dr Ludlam had issued his explanatory 
leaflet to patients, despite being asked not to, explaining that it was on advice from the 
Medical Defence Union. In the absence of a product licence for Z8, he protested against 
the alternative approval mechanisms that had been put in place. The production target 
was not changed despite Professor Cash’s report. 

10.232  Incidentally, it was noted that legal proceedings at the instance of haemophilia 
patients were anticipated. The minutes did not survive detailed scrutiny in some 
respects, and detailed changes were made following representations by members of the 
committee.272

10.233  On 16 May 1988, Donald Macquaker, Chairman of the Common Services Agency, 
wrote to WK Reid, Secretary, SHHD ’in confidence’ expressing concern on the subject of 
NHS management, and the downward trend in donations.273 He said that the directors of 
the BTS all stated that they could not find any relationship between the trend and AIDS. 
There was reference to a Court of Session action raised against a clinician, the SNBTS and 
the Secretary of State in relation to a haemophiliac who claimed to have been prescribed 
Factor VIII which was infected with the AIDS virus. He said that the single most worrying 
position at the moment was that SNBTS were continuing to manufacture Factor VIII as Z8 
without a product licence for it. He commented that the Medical Defence Union might 
instruct their members not to prescribe SNBTS product. That could cost the NHS millions. 
’I have asked John Cash to prepare a paper for consideration by myself, Hamish Hamill, 
Jim Donald and John Cash.’

271 [SGF.001.2283] Dr Ludlam had given notice of some of his concerns in a letter to Dr Forrester dated 21 April 1988.
272 [SNB.001.5560] letter dated 24 August 1988. 
273 [SGF.001.2774]
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10.234  Arrangements with England for the supply of 8Y appear to have come under 
strain in May 1988. Dr Smith’s letter dated 4 May has not been located. But in response 
to it, in a letter to Dr Perry, Dr Boulton anticipated interruptions in the supply of 8Y for a 
named patient.274 The purchase of Monoclate was suggested, but that would involve high 
cost. So far as PFC supplies were concerned, the significant point made by Dr Boulton 
was that Dr Ludlam would be asking what advances there had been in purer Factor VIII 
products. In the event, Dr Ludlam resorted to Monoclate.275

10.235  On 14 June 1988, WK Reid, wrote to D Macquaker, Chairman, CSA ’I understand 
that the SNBTS already has a product licence for FVIII–but that a variation is required to 
cover the Z8 product. Is not the next step for the SNBTS to apply for such a variation?’276

10.236  At this time there was further interest in closer cooperation between the two BTS 
services. On 9 June, Dr Perry responded to a letter from Dr Gunson:277 

FVIII yield[s] from the Z8 process are significantly lower now compared with 
yields achieved when the process was originally introduced. Substantial efforts 
are now being made to bring process yields back into line with our expectations 
(280 IU/litre) are underway (sic) but we cannot assume that these efforts will 
be successful.

I believe that the implied option for BPL to implement the Z8 process (or for 
that matter PFC to implement the 8Y process) is neither viable or sensible as an 
operational option. FVIII processes are complex and invariably are designed to 
fit with other processing technologies within individual fractionation centres. 
Processes are intrinsically vulnerable to significant yield variations and history tells 
us that the transfer of a process from one centre to another represents a major 
undertaking with little assurance that the product or process characteristics 
will be maintained. FVIII process technology is evolving rapidly – it would be 
unwise (in the short term) to attempt to transplant either the Z8 or 8Y process.

There exists perhaps a more powerful argument for advocating a policy of 
no change. 8Y has now been substantially validated in naïve patients with 
very promising results. Such studies have become major factors in the market 
place and to abandon 8Y in favour of Z8 (which has not been validated in 
patient studies) at this time would be quite irrational – even if there did exist a 
significant yield advantage.

8Y is a good product of higher purity than Z8, PFC is planning the imminent 
introduction of a FVIII product of comparable purity to 8Y and which draws 
upon features of both 8Y and Z8 processes. Yield data from this process will 
emerge in due course.

The positive way forward for the UK at a time of considerable turbulence, 
market vulnerability and technological change is to foster strong collaboration 
links between BPL and PFC so that each Centre can benefit from the success 
and failures of the other. Advocating a policy of ‘standard processing’ between 
the two Centres is not possible at the present time or desirable. This situation 
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may of course change in the fullness of time but should only be contemplated 
as part of a structured scientific/strategic development – not on the basis of a 
snapshot comparison.

10.237  Dr Smith was confronted by the same issue. On 15 June 1988, he wrote to Dr 
Lane.278 He analysed the two processes, and reported that there was no evidence that ‘at 
heart’ the Z8 process was a higher yielding process than 8Y. PFC did not appear to him to 
have a significant advantage. It appears that he was no more anxious to take on the Z8 
process than Dr Perry was to give it to BPL. 

10.238  Dr Perry’s view of 8Y was supported by a report of surveillance carried out by a 
study group of the UK haemophilia centre directors aimed at detecting NANBH transmission 
by the English product. A very high degree of safety was recorded, comparable with up to 
date pasteurised products.279

10.239  The SNBTS directors met on 14 June 1988.280 The next meeting was on 
27 September 1988.281 Neither meeting records material relevant to PFC production.

10.240  At a meeting dealing with ‘Blood Transfusion Service: Miscellaneous Issues’ 
on 15 June 1988, Professor Cash said that the service was no longer self-sufficient in 
Factor VIII and albumin.282 Commercial supplies would be required of the order of 2.5 to 
3 million international units of Factor VIII in 1988–89 at a cost of about 15p per unit in 
the international market. The estimate for the following year, if demand stayed the same, 
was 3 million IUs. The note stated:

Also in 1989–90 the Service would be moving to a new high purity albumin 
product which would lead to a 20 per cent drop in yield…He explained that 
until recently, in common with one major commercial manufacturer (Cutter), 
the Service had as a matter of policy manufactured a high-yield, low purity 
product. Following a recent Glasgow University research project which 
demonstrated the greater efficacy of high yield283 [sic] albumin, the Service 
had no option to change, even though Professor Cash had doubts about the 
conclusive nature of the research.

10.241  On 17 June 1988, D Macquaker, CSA, wrote to WK Reid, SHHD.284 He had 
requested that Jim Donald should make all the necessary contacts to apply for a licence 
variation for the manufacture of Z8. He said: 

Beyond the Z8 product there is clearly a problem in PFC with the seemingly 
endless increase in demand for albumin as well as FVIII …we are being asked 
to maintain by Dr Perry a throughput at 80,000 litres per year and we are only 
licensed for 40,000 litres per year. John Cash has in fact written to Jim Donald 
on this urging that we obtain a manufacturing licence for 90,000 litres per 
year and has requested that contact be made direct with Mr Calder of SHHD. 

278 [SNB.007.6738]
279 [SNB.007.6745] See also [LIT.001.1085],Pasi et al, ’Safety trial of heated factor VIII concentrate (8Y)’, Archives of Disease in 

Childhood, 1989; 64: 1463-1467. The BPL factor 8Y product, introduced in 1985, appeared to have prevented transmission of 
HCV and HIV. 

280 [SNB.002.7333]
281 [SNB.002.7344]
282 [SGF.001.0692]
283 The third last line should perhaps refer to ‘purity’
284 [SGH.002.6453]
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10.242  The demand and supply position had deteriorated. 

10.243  On 1 July 1988, Dr Perry responded to Dr Boulton’s letter of 18 May, agreeing 
that a meeting with Dr Ludlam would be helpful in light of the supply situation in England 
and Wales, ‘but this should take place in the wider context of PFC developments’.285

10.244  On 6 July 1988, David Watters of the Haemophilia Society wrote to Dr Macdonald, 
CMO, that he was ‘concerned to learn from people with haemophilia in Scotland’ of the 
shortage of FVIII.286 He asked for the official explanation, in view of Scotland’s track record 
of self-sufficiency. He wrote to Malcolm Rifkind.287 Professor Cash replied on 11 July.288 Dr 
Macdonald appears to have replied on 19 July, but the letter has not been traced.289 

10.245  On 26 July 1988 David Watters again wrote to Dr Macdonald asking for a meeting 
to discuss the loss of self-sufficiency in Scotland.290 Manuscript comments on the letter 
indicate acknowledgement of the inevitability of agreeing to that. 

10.246  The outcome appears to have been reflected in an article in The Bulletin in 
September:291 

Since the last issue of Update went to press, Scotland has ceased to be self-
sufficient in Factor VIII.

We understand that there are a number of reasons for this. Following a visit 
by government inspectors, the licensed production capacity of the Protein 
Fractionation Unit at Liberton, Edinburgh has been reduced by 33%. In addition 
there are production and manufacturing problems. To make the situation 
worse, there has been an unprecedented rise in demand for concentrate. This 
will result in a shortfall in supply in Scotland approaching 4 million units of 
Factor VIII.

While the reason for this shortage in Scotland is unrelated to the world 
situation, Scotland’s problem could not have happened at a worse time. It is 
not only worrying for people with haemophilia but also a blow for the scientific 
community. As treatment will be given using commercial products, a unique 
population of people with haemophilia who have only ever been treated with 
Scottish NHS concentrate will be lost for research purposes.”

10.247  Mr Watters may not have known of Scottish use of commercial products. 
Alternatively he may have had access to data distinguishing patients who had only ever 
had PFC concentrates.

10.248  The background to the reduction in capacity appears to have been an adverse 
report of the Medicine Inspectorate following inspections in May and June 1988.292 The 
report concluded that there were deficiencies in staff structure and organisation, and 
in documentation of procedures and records; and that the premises were unacceptable 
in a number of respects including inadequate storage areas. It was intimated that an 

285 [SNB.007.6749], replying to [SNB.007.6729]
286 [SGF.001.0690]
287 [SGF.001.0691]
288 [SGF.001.0689]
289 [SGF.001.0685]
290 [SGF.001.0685]
291 [SGF.001.0683]
292 [SNB.008.8791]
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application for a manufacturer’s licence would not be supported until the problems had 
been dealt with. Dr Perry acknowledged the report on 22 August 1988.293 He corrected 
a few factual inaccuracies, but generally accepted the report. On 17 November 1988, 
he wrote to Professor Cash commenting on the report.294 He was not surprised at the 
criticisms, which reflected his own views. He commented that the programme had been 
aimed at increased output: quantity at the expense of quality. There had been ‘gross 
under-management’ of PFC. Changes would have to be made. But in the meantime, it 
appears that productive capacity had had to be reduced.

10.249  On 1 October 1988 the National Directorate of the NBTS was formed and Dr 
Gunson was appointed National Director.

10.250  The SNBTS directors met on 13 December 1988.295 A table of commercial 
purchases was provided. There was discussion of a proposal to swap commercial products 
held in Scotland with NHS products held in Northern Ireland so that the NHS product 
could be reserved for patients unaffected by hepatitis. Professor Cash discussed proposals 
for re-establishing self-sufficiency. 

10.251  In anticipation of what a manuscript note on the face of the letter referred to as 
‘some corporate planning ahead’, Dr Cash wrote to Dr Perry on 16 January 1989, asking 
for a definitive list of PFC products that were likely to require trialling up to about 1995.296

10.252  A meeting with the UK Haemophilia Society was arranged for 3 May 1989 to 
discuss the quantitative and qualitative aspects of SNBTS FVIII production and other 
matters.297

10.253  On 3 March 1989 Mr RRC Stewart, wrote to health boards a letter in which he 
said:

As you are probably aware, there recently has been a shortfall in the ability of 
SNBTS to match the demand for certain blood products within the Scottish 
Health Service, notably Factor VIII concentrate. Thus Health Boards have had to 
purchase commercial products to meet this immediate problem….

10.254  He asked for data on commercial purchases. Greater Glasgow Health Board 
provided a print-out for the period from 1985–86. Other boards provided data for the 
year then ended, and, in due course, for later periods. The data collated by Mr Stewart for 
the final two years of the current period were: 

293 [SNB.008.8830]
294 [SNB.008.8865]
295 [SNB.002.7350]
296 [SNB.007.6801]
297 [SNB.007.6810]
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Board Y/e 31 March 1989 Y/e 31 March 1990 

Quantity Cost Quantity Cost

Argyll & Clyde 0 0

Ayrshire & Arran 0

0
Borders 0 0

Dumfries & Galloway 0 0

Fife 0 0

Forth Valley 0 0

Orkney 0 0

Shetland 0 0

Western Isles 0 0

Grampian 0

Profilate 153,200iu £34,730

FEIBA 120,000iu £36,000

Albumin 100x100m £3750

Greater Glasgow

Profilate: Armour 516,000iu £125,000298

Profilate: Alpha 853,000iu £196,191

8Y (BPL) 5,500iu £1,371

FVIII Porcine – Hyate C 4,800u £2,112 81,000u £20,250

Haemate P

Monoclate Armour 49,000iu £20,000

FEIBA (Activated FIX – Immuno) 76,000u £22,800 13,700u £4,110

Anti-thrombin III BPL 9,775u 0

Albumin Immuno 20% 1300g £2,549 18,000g £39,600

Albumin Immuno 4.5% 15,779g £29,664 143g £2,275

CI Esterase Inhibitor Dutch RC 4000u £1,120

Total Glasgow cost £253,316 £283,326

Highland

FVIII 48,000iu £11,040299 0

Lanarkshire

Albumin Immuno 200g £392300 0

Lothian

Factor VIII 10 vials £238

FEIBA 266,000 u £159,600 536,000u £160,800

HYATE: C 25 vials £6,408

Monoclate 168,770iu £76,025 127,600iu
Armour

£51,251

Profilate 404,000 u £92,275 453,520iu
Armour

£108,668
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Octa Octapharm 41,000iu £12,217

Haemophil M 45,733iu
Baxter

£32,257

Albumin 150 bts £5,100

Fibrogammin Hoechst 8 u £190.88

Total Lothian cost £339,646 £365,384

Tayside

Profilate 92,000iu £21,013301

Human albumin 50 bts £1,700302 3,000g £5,700

Total Cost £701,587 £654,410

Table 10.18298299300301302

10.255  At the time some of these product types were not available from PFC Liberton at 
all. Factor XIII and FEIBA fell into that category. Some were purchased in small quantities. 
But there remained a substantial commitment to the purchase of commercial Factor VIII. 
For the first year, Mr Stewart prepared charts showing that so far as supplies of albuminoids 
were considered, SNBTS products accounted for 98.3% of total supplies to regions and 
commercial products accounted for 1.7%. However, in relation to Factor VIII products, 
SNBTS products accounted for 86.7% of the total demand, and commercial products for 
13.3%. On 26 March 1990, Mr Stewart wrote to boards emphasising the need for data in 
planning PFC production. However, the raw data tend to indicate that, even at this stage, 
health boards had considerable autonomy in sourcing therapeutic products. Mr Stewart’s 
letters also underline the dependence of SNBTS on the boards for information about the 
products they were actually using. Communications were to improve in the early 1990s. 
But by the end of this decade there appear to have been deficiencies in the organisation of 
blood product supplies having regard to the interest of Scottish NHS patients as a whole.

10.256  On 29 March 1989, Professor Cash wrote to Tayside Health Board intimating that 
the need for commercial purchases in 1989–90 was likely to be similar to 1988–89.303 He 
explained that the funds required to expand production of FVIII would become available 
on 1 April, but that it could take a year to realise the investment. On 19 April, Professor 
Cash wrote to CSA that SNBTS hoped to produce 10.8 million IUs of Factor VIII of which 
9.5 million would be issued to RTCs and 1.3 million would be placed in national stocks, 
always subject to plasma supplies.304

10.257  The SNBTS directors met on 13 June 1989.305 There was no discussion of PFC 
production. 

298 For 1989-90 Glasgow did not submit costs: the amounts were estimated by SNBTS: This year, the Board submitted data for 
Yorkhill, Western/Gartnavel; Southern General; Victoria Infirmary; Glasgow Royal; Sick Kids.

299 Cost estimated by SNBTS
300 Cost estimated by SNBTS: Hairmyres Hospital only
301 Cost estimated by SNBTS
302 Cost estimated by SNBTS
303 [SNB.007.6817]
304 [SNB.007.6829]
305 [SNB.002.4483]
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10.258  Mr Stewart presented a report at the meeting of the SNBTS and haemophilia 
directors on 21 July 1989.306 In format it followed Professor Cash’s reports for previous 
joint meetings. Mr Stewart noted that the bulk of the Cryoprecipitate issued was not 
used for haemophilia care. Use of factor concentrates had recovered to its 1984 level. But 
plasma supplies were still depressed, and PFC had to draw on national stocks. Increased 
production was planned. The fears of increased DEFIX usage had not been realised. Dr 
Perry liked the report, but sounded a word of caution about the production plan.307 Mr 
Stewart, for his part, questioned the previous years’ reports, and re-calculated some 
tables.308

10.259  On 21 July 1989 Dr Ludlam presented the first report of the Scotland and Northern 
Ireland Factor VIII Working Party. The report reflected the approach of the haemophilia 
directors. Thus there was an explanation of commercial usage: ’The amount of commercial 
product used is not related to patient numbers at any one Haemophilia Centre but to the 
pattern of previous use of non-NHS products.’ Demographic data on the distribution 
of haemophilia patients was in preparation. There was adverse comment on Z8, and 
the hope that a new, purer, product would be available. The minutes of the meeting 
noted the system put in place by Mr Stewart for collecting data on Factor VIII usage and 
commented that this required a fair amount of work. Dr Ludlam pressed for higher purity 
products: hoping that the new S8 Factor 8 product would be available. It was responded 
that purity did not equate with safety. Item 5 of the minute reported that Scotland had 
the lowest prevalence of HIV infection among haemophiliacs in the world. 

10.260  The SNBTS directors met on 29 September 1989.309 A summary of commercial 
purchases for 1988–89 was produced.310 This showed: 

306 [SGH.002.1191]
307 [SNB.001.5649] letter dated 13 March 1989 
308 Second draft of report and appendices [SNB.001.5650] [SNB.001.5651] [SNB.001.5659] [SNB.001.5660] [SNB.001.5661] 

[SNB.001.5662] [SNB.001.5663] [SNB.001.5664] [SNB.001.5666] [SNB.001.5667]
309 [SNB.002.4509] Minutes: [SNB.002.4517]
310 [SNB.002.4531]
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Y/e 31 March 1989

Region Quantities Cost

Grampian

Prohilate 153,200iu £34,730

FEIBA 120,000iu £36,000

Albumin 100 x 100ml £3,750

Highland

FVIII 48,000iu £11,040

Lothian

Factor XIII 10 vials £238

FEIBA 266,000u £159,600

HYATE: C 25 vials 6,408

Monoclate 168,770iu £76,025

Profilate 404,000iu £92,275

Albumin 150 btls £5,100

Lanarkshire

Albumin 200g £392

Greater Glasgow

Profilate 853,000u £196,191

Factor VIII Hyate C + 
‘Porcine’

4,800u £2,112

FEIBA (Activated FIX – 
Immuno)

76,000u £22,800

Albumin 20% 1,330g £2,549

4.5% 15,779g £29,316

Tayside

Prophilate 92,000iu £21,013

Albumin 50 bots £1,700

Table 10.19

These data correspond with other SNBTS sources: see data above (Table 10.18)

10.261  On 1 November 1989, Lothian Health Board wrote to SNBTS.311 The general 
manager of SNBTS had written on 14 July intimating that SNBTS expected to become self-
sufficient in Factor VIII in the financial year 1990–91, and to increase supplies of SPPS. An 
update was requested to enable the health board to do its planning. The SNBTS directors 
met on 12 December 1989.312 

10.262  On 8 November, Dr Pepper prepared an agenda for ‘FVIII Improved Stability and 
Yield’. Internal memoranda indicated that self-sufficiency remained the goal of CSA and 
the SNBTS. But, with two three-month shut-down periods anticipated in the following 
year, it was thought that PFC could not supply demand in 1990–91. 

311 [SNB.007.6911]
312 [SNB.002.4569] Minutes: [SNB.002.4579]
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10.263  On 8 November 1989, Dr Ludlam wrote to Professor Cash expressing concern 
about delays in the introduction of ‘the new factor VIII formulation (S8)’ being developed 
by PFC.313 Production had fallen far behind the predicted introduction date. He stated:

As you will be aware the present factor VIII (Z8) being manufactured by PFC is 
a product of very low purity. It is one of the lowest purity products available in 
the world. The current factor VIII concentrate (8Y) manufactured by the Blood 
Products Laboratory at Elstree is a considerably purer product which is proving 
reasonably acceptable in England and Wales. Furthermore Z8 is inadequate for 
treating von Willebrand’s disease and we are currently having to obtain either 
8Y or a commercial equivalent instead of Z8.

There is an increasing trend in the UK and internationally towards the use of 
concentrates of higher purity, some with good von Willebrand factor activity. 
My fear is that if SNBTS does not keep up with international developments 
in the manufacture of such concentrates a time may come when I and my 
haemophilia director colleagues may have some hesitation in using products 
produced by PFC.

10.264  The difference of interests between haemophilia clinicians on the one hand, and 
fractionators on the other appears explicit.

10.265  On 14 November 1989, Mr Stewart began collecting data on projected demand 
for FVIII in the 1990s to facilitate long-term planning.314 On 27 November, he wrote 
to Professor Cash with the results. The haemophilia directors had estimated 1990–91 
demand at 11.2 million IUs of Factor VIII. He had proposed production of 12.5 million 
IUs, requiring 66.5 tonnes of fresh plasma, to allow 11.5 million units for issue to RTCs, 
and 1 million for addition to the national stock. The regional transfusion directors had 
reported that they anticipated a national plasma input of 63,160 kg, of which 61,160 kg 
would produce 11.6 million IUs. PFC had to shut down for two three-month periods. He 
did not believe that PFC could supply SHS needs in 1990–91. On his amended proposals, 
if PFC were to hold minimal stocks, 9 million units would be available for distribution, 
and health boards would have to purchase 2 million units on the commercial market. On 
14 December 1989, Professor Cash wrote to Dr Ludlam intimating that SNBTS took the 
view that for 1990–91 directors should plan on the basis of issues of 8 million IUs of PFC 
product.315

10.266  On 28 November 1989 (following a meeting of the Factor VIII Working Party the 
previous week) Dr Mayne wrote to Professor Cash.316 She had raised the possibility of 
sending Scottish plasma to Elstree for processing to avoid commercial purchases. She said:

I would reiterate my disappointment at the delays in producing the new S8 and 
my periodic dissatisfaction with the present Z8 product. However, regardless 
of delays, etc. I would prefer using such material rather than commercial 
concentrate….

313 [SNB.005.8767]
314 [SNB.007.6946]
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10.267  The immediate background was a bad experience with a previously untreated 
patient who had suffered a severe reaction to excess fibrinogen in Z8 and had to be 
switched to 8Y for further therapy.317 She had told Professor Cash that Z8 was no longer 
suitable for all patients.

10.268  On 19 December 1989, SNBTS sent a memorandum to CSA commenting on 
Factor VIII stocks.318 Stocks of Z8 Factor VIII were under pressure.319 All production was 
focused on Z8. Processing of S8 for clinical trials could not be accommodated without 
putting Z8 at risk of ‘stock out’. S8 development was already behind schedule. The key 
issue was artificially restricted capacity: the plant at PFC Liberton was currently working a 
thirty-hour week out of 168 hours available. A variation order was required from SHHD to 
work shifts in order to increase output.

10.269  PFC research and development work at the end of the year appears to have been 
under challenge. Z8 was an increasingly unpopular product among haemophilia doctors. 
It was acknowledged to be very safe but, in comparison with commercial products, and 
BPL 8Y, it was lacking in purity with consequential disadvantages in its administration. 
S8 was not making the progress hoped for. A lack of confidence in PFC scientists was 
reflected in Dr Mayne’s suggestion that Scottish plasma should be sent to England for 
processing as 8Y. 

10.270  On 5 January 1990, Mr Stewart reported problems with the production of 
FVIII.320 As a result there could be no production related to the ‘new’ product (S8) until 
the problems with the current product were solved. Forecasts of production depended 
on the selection of one of four scenarios, all of which appeared to be problematic to 
some degree.321 The scenario planning was discussed on 16 January 1990.322 Phase iii/iv 
of the planned works would create disruption in the spring/summer of 1992 lasting for a 
minimum of 18 months.

10.271  On 18 January 1990, Mr Stewart wrote to Dr Ludlam and others seeking guidance 
(on a ‘best guess’ basis) on future demands for FVIII.323

10.272  A conference was held in Rome on 18 and 19 January 1990 with the title ’Factor 
VIII Concentrates and Treatment of Haemophilia: State of the Art in 1990’. The record of 
the proceedings available324 was prepared by Dr Smith, who worked originally at PFC and 
later at BPL and at PFL during the material period, and reflected some of the tensions that 
existed between the fractionators on the one hand and the haemophilia doctors on the 
other. Dr Smith records that before the meeting he had expected ‘another benefit match 
for the League of Purity’, but that the meeting turned out to be more open-minded. There 
was tension between fractionators and haemophilia clinicians. Based on his experience, 
Dr Smith appears to have regarded the pressure for increased purity as inappropriate. 
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322 [SNB.007.7016] Minutes: [SNB.007.7017]
323 [SNB.007.6999]
324 [SNB.007.7009]
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10.273  On 29 January 1990, Mr Stewart wrote a memorandum on the up-to-date 
position.325 PFC stocks of Z8 had fallen to about 1.25 million units. This was because there 
had been a problem with the heating unit which resulted in a build-up of material at that 
stage in production. The problem had been resolved and stocks would increase again. 
There were no problems with RTC stock levels. Production planning remained on the 
agenda. On 25 January 1990, John Francis provided an update on scenario planning.326

10.274  Dr McClelland wrote to Mr McIntosh about factors affecting supply on 
30 January 1990.327 In Edinburgh and the south east, the policy was to maintain individual 
patients on PFC Factor VIII or on commercial products. Patients would only be transferred 
to PFC Factor VIII ‘if there was a reasonable expectation of a sustained supply at an 
increased level‘. He also noted that Lothian Health Board anticipated spending £350,000 
on commercial Factor VIII in the current year, less than the £500,000 asked for. The Royal 
Infirmary Edinburgh Pharmacy was already £200,000 over budget. 

10.275  The SNBTS directors met on 13 February 1990.328 Virus safety of blood was 
discussed in terms of HTLV I and Hepatitis C virus. Testing was the focus. In relation 
to HCV, a decision on testing had been deferred pending further advice from Professor 
Zuckerman and Dr Tedder. Counselling was discussed. There was also reference to testing 
for HIV 1 and HIV 2.

10.276  On 15 February 1990, there was a meeting of the ‘SNBTS Service’.329 The final 
version of the SNBTS ‘Mission’ statement was tabled.330 Otherwise the meeting was mainly 
concerned with bids for funding, product licences and manufacturing licences. There was 
minuted a decision on production:

SNBTS would require a business plan delineating those products to be 
manufactured, those to be contract fractionated and those to be purchased. If 
the Service failed to meet its production targets and was obliged to buy more 
this would affect the budget adversely. Conversely, if the Service exceeded its 
manufacturing targets, the allocations made for commercial products could be 
saved and vired (sic) appropriately.

It is not clear whether this was regarded as innovative.

Supply and Demand: Quantities 1986 to 1990

10.277  Prepared by Mr Stewart for the meeting on 11 May 1990 was in a different 
format from that used for the meeting on 21 July 1989. The following summary data have 
been derived by the Inquiry team from the two reports.
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10.278  The summary of Factor VIII usage in International Units was:

1986 1987 1988 1989 1990

Cryoprecipitate 1.68 1.28 1.39 1.16333 *

PFC Factor VIII 
intermediate

5.52

HT NY 7.35

Z8 0.09 9.51 8.16/8.17 7.48

Commercial 0.13 0.19 0.15 1.72 1.08

Total 7.34 8.91 11.05 11.04334 8.57

* It was agreed at a meeting in July 1989, that Cryoprecipitate would be taken out of the 
calculations of the amount of FVIII used for haemophilia care.

Table 10.20331332

10.279  Total plasma sent to PFC was recorded, in kilograms, as: 

1986 1987 1988 1989 1990

Plasma 43,340 46,920 45,315 52,139 60,923

Table 10.21

10.280  The data recorded of plasma sent to PFC for processing (expressed in kilograms) 
were: 

1986 1987 1988 1989 1990

Aberdeen Cryoprecipitate 88 71 164 117 *

To PFC 4,574 5,997 5,165 6,612 7,453

Dundee Cryoprecipitate 18 25 17 28 *

To PFC 3,137 3,664 3,677 4,103 5,766

Edinburgh Cryoprecipitate 611 410 250 653 *

To PFC 13,202 13,279 12,174 14,095 17,379

Glasgow Cryoprecipitate 2,909 2,165 2,480 1,514 *

To PFC 26,550 25,980 21,715 24,123 25,444

Inverness Cryoprecipitate 7 6 4 9 *

To PFC 2,909 3,158 2,585 3,206 4,881

* As above.

Table 10.22

331 Corrected for error in report: 1989 data incorrectly carried forward. The 1989 figure for Z8 included 1 m I.U. reallocated from 
Northern Ireland supplies to Scotland as part of an exchange deal. The values reported by Directors were PFC VIII 7,823,764 and 
commercial 1,197,400, a total of 9,021,164 I.U.

332 Corrected for error in report: 1989 data incorrectly carried forward.  The 1990 figure was derived from usage, extrapolated from 
three quarters’ data, and did not necessarily equate to purchases. In light of planned orthopaedic surgery in Glasgow the value 
might have been underestimated.
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Summary:

• In this period there were increased efforts to identify and quantify commercial 
purchases.

• Data recovered appeared inconsistent and unconfirmed.

• PFC’s improved Factor VIII product, Z8 was delayed in trials and threatened 
production. By 1988 its yield in production was disappointing

• Chiron’s isolation and cloning of NANBH was announced in April 1988 
with an impact on the use or disposal of donations collected before testing 
became available.

• Increased demand for higher purity factor products continued to be 
anticipated.

• Some commercial products were associated with HIV transmission.

• Litigation based on alleged infection by SNBTS products began.

• Attempts to align Scottish and English production methods were proposed 
and resisted.

• In the wake of an adverse inspection report by the Medicines Inspectorate, 
PFC’s capacity was restricted.

• By June 1988, Scotland was no longer self-sufficient in blood products.

• The Haemophilia Society published its concern at the situation.

• There was increased management effort to restore the position in the light 
of increased knowledge of the extent of commercial purchases.

• SNBTS research and development increasingly focused on the production 
of a high purity product with collaborative projects with Dr Johnson in New 
York as Z8 became increasingly unpopular and research and development 
of SNBTS’s alternative, S8 failed to progress.

1990–1993

Productive Capacity

10.281  Additional plant was required for routine production in January 1991.333 Upgrading 
of the Usifroid freeze-drier and associated equipment was undertaken.334

Other Factors Affecting Demand and Supply 1990–1993

10.282  The delay in producing a clinical trial batch of S8 became critical in February 
1990. Dr Perry wrote to Dr Foster:335
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We simply do not have the time to accommodate further delays to this 
development programme. It is now substantially delayed and there is clear 
evidence of patients being transferred to commercial product in preference to 
Z8. Z8 is now obsolete!...

Supply for Z8 is now secure and thus scheduling is not a problem – can be 
done any time from a production point of view.

Please arrange for S8 batch S8 (007) to be run as early as possible in March and 
advise me of the selected date.

10.283  On 28 February 1990, Dr Stewart and John Francis produced a specification of 
the information required for PFC’s purposes on receipt of plasma at PFC and on yields.336 
Dr Perry sought more data.337 It appears that a more rigorous reporting regime was 
anticipated. 

10.284  On 11 March 1990, Dr Ludlam intimated to Dr Cash that the haemophilia directors 
in Scotland had agreed to request distribution of the 1990–91 production of the 8 million 
IUs of Factor VIII as follows:

Aberdeen 600,000 IU

Dundee 600,000 IU

Edinburgh 2,100,000 IU

Glasgow 4,300,000 IU

Inverness 400,000 IU

10.285  That was agreed.338 At this time there were informal transfers between centres to 
accommodate problem situations.339 However, Dr Urbaniak wanted the direct link to PFC 
to be reinforced.340 Dr Stewart replied on 12 April 1990.341 The informal arrangement had 
been agreed by the haemophilia directors. As background he said:

As you are aware, for the last two years the SNBTS has been unable to supply 
sufficient Z8 to satisfy the demand for Factor VIII in the Scottish Health Service, 
and commercial products have been purchased to make up the difference.

10.286  On 19 April 1990, Dr Perry added his views to the same effect.342

10.287  On 13 March 1990, Professor Cash wrote to Dr Foster about FVIII yield and 
plasma quality. The letter asked for data, enclosing an Australian paper that Professor 
Cash thought relevant. On 30 March 1990, Dr Foster wrote to Professor Cash about yield 
from eight and 18 hour plasma.343 It appears that it had now been accepted that the yield 
differences between the two types of plasma was not significant except in relation to the 
final 80˚C heating step. The critical comment, however was:
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[W]e now know (from the Z8 crisis investigation) that a key parameter of the 
Z8 process was not being correctly controlled throughout the period. This has 
been rectified and I understand that we are now seeing a much lower loss of 
VIIIC over 80˚ C heating. Hence last years data may be misleading for planning 
purposes.

10.288  It appears that Lothian Health Board complained to SHHD that SNBTS were 
building up stocks of FVIII and supplying the board with reduced quantities. SHHD wrote 
to Mr McIntosh on 4 April 1990 to enquire.344 The response was forceful, repudiating the 
suggestion, pointing to the arrangements with the haemophilia directors, and Dr Ludlam’s 
central role, and observing that stocks were the absolute minimum for safety.345

10.289  On 19 April 1990, Dr Cash gave tentative support to a paper by Mr Stewart on 
product development.346 The paper set out a number of matters affecting demand, which 
was thought likely to grow at 10% per annum. The number of haemophilia patients was 
growing; more were on home therapy; and HIV-infected patients were living longer than 
expected due to treatment such as AZT. The general factors affecting the likely demand 
were:

• FVIII: the haemophilia directors considered it ‘a poorly acceptable product’. 
If S8 did not come within two years, it was likely that the ‘market’ would 
demand such products and they would be purchased; and

• FIX: there was no evidence of change in demand, and the product caused 
less concern. 

10.290  Provision for inhibitor patients was discussed. PFC Liberton did not intend to 
produce an activated Factor IX, but did plan a Factor VIIa product. Anti-thrombins were 
also discussed.

10.291  Dr Prowse wrote a paper in April.347 He conceded that a virally inactivated high-
purity product had to be produced within two years. 

10.292  On 26 April, Dr Perry distributed a memorandum proposing a review of operational 
procedures associated with conditioning, crushing and thawing, and asked for data to 
discuss current plasma preparation protocols. 

10.293  On the same day, 26 April 1990, Dr Stewart produced fresh proposals for Factor 
VIII distribution.348 He referred to the problems that had arisen at smaller centres. He 
proposed a combination of annual issues and maximum stock levels as a means of 
controlling distribution. Discussion followed.349

10.294  On 7 May 1990, the first steps were taken towards revision of the management 
structures of the SNBTS.350 An SNBTS Management Board was proposed, through which 
all key policy and strategic decisions were to be channelled as from 5 June 1990 (in 
the event the first meeting was on 19 June). There were detailed provisions for medical 
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and scientific coordination; financial management; operational management; quality 
assurance and research and development. These changes were reflected in the flow of 
information within the service, and in its presentation, as compared with previous periods.

10.295  On 11 May 1990, the SNBTS and haemophilia directors met.351 The meeting of 
9 May does not appear to have been reported. Dr Stewart wrote a report to provide 
background for discussion of future production by SNBTS of products for the management 
of patients with haemostatic or thrombotic disorders.352 Dr Stewart acknowledged the 
help received from directors and commented that the regular returns of the haemophilia 
directors ‘have allowed inclusion of more up-to date data than previously has been possible’. 
Dr Stewart’s data in relation to FVIII activity was the last to be expressed according to the 
7th British Working Standard. Future reports would use revised units as stipulated in the 
8th standard, making direct comparison with earlier returns impossible: values would 
require adjusting by a factor of 88 new units: 100 old units for direct comparison. The 
summary data provided to March 1990 are set out above. 

10.296  Dr Stewart estimated current FVIII demand at 9 million IU per annum, with an 
increase to 10 million IU likely. Stocks of Z8 held nationally had been reduced in October 
and November 1989 to maintain supplies to the health service. It was planned to rebuild 
strategic stocks to ensure that there would be sufficient to cover a planned shut-down in 
the two years ending in 1992 and 1993. Dr Stewart set out plainly the critical points on 
which the plan was dependent. He also reported on product development. Section 3.14 
of the minutes recorded that the processes for production of S8 had been completed up 
to the freeze-drying stage, and testing was now at the end of the heat-treatment process. 
However, due to production difficulties with Z8, production of higher-purity S8 had been 
temporarily postponed. Clinical trials of S8 were expected to commence in August 1990. 
There were no plans for an activated Factor IX. SNBTS had plans for a non-thrombogenetic 
product. This was a clear, professional, report focused on future requirements which Dr 
Stewart outlined. On his hypotheses, it was considered that SNBTS would be able to meet 
demand. But there would require to be changes in working practices at PFC, for example 
shift working, and these were in hand. 

10.297  Commercial purchases were analysed in detail, and explanations were sought 
and given of particular transactions.

10.298  Dr Ludlam presented the second annual report of the Factor VIII Working Party. 
The report repeated the haemophilia directors’ views that Z8 was not an ideal product.353 
Quality was low due to the presence of large amounts of plasma proteins other than 
FVIII.C. The BPL product was approximately ten times more pure. Z8 was relatively less 
soluble. The unitage per vial varied. The conclusion was that: ’unlicensed Z(8) is an 
unsatisfactory product by any standard and must be superseded by a more acceptable 
therapeutic material in the near future’. The report was written and presented by Dr 
Ludlam. SNBTS made its reply:

In defence it was countered that Z8 was a very safe product and, because of 
the manufacturing processes involved, higher purity products may be less safe. 
The SNBTS are committed to a high purity product but are interested in safety 
first and convenience second. Co-operation with the French to produce a high 
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purity product was under consideration. Due to the quality problem Northern 
Ireland had not been taking up its full allocation.

10.299  The safety surveillance exercise under Dr Ludlam, involving previously un-
transfused patients, had shown that, to date, PFC heat-treated Factors VIII and IX did not 
appear to transmit either hepatitis or HIV.

10.300  There is a second minute of the haemophilia and SNBTS directors’ meeting on 
11 May 1990.354 The defence of Z8 presents it as a ‘relatively safe’ product. The change 
left the issue of safety of the product obscured.

10.301  The choice of product, reflected to some extent in Dr Ludlam’s report, had a 
broader background. In early 1990, the third edition of the UK Regional Haemophilia 
Centre Directors Committee’s ‘Recommendations on the choice of therapeutic products 
for non-inhibitor Haemophilia A; Haemophilia B and von Willebrand’s disease patients’ 
was in circulation in draft.355 Professor Cash was exercised by the statement that:

[T]hird generation high purity concentrates are advocated by their proponents 
both because of their presumed lack of viral contamination, and because of 
possible beneficial effects on the immune system. While we do not consider 
current scientific evidence sufficiently strong to justify general adoption of 
such products for routine therapy, we recognise the difficulties of obtaining 
such evidence and the ‘common sense’ argument….

10.302  On 9 March, Professor Cash sent a copy of the draft to the general manager of 
SNBTS pointing out that the authors represented a powerful influence on transfusion 
services throughout the United Kingdom, had a Scottish component, but no BTS 
component, and were hostile to BTS. 

10.303  Professor Cash wrote to Dr Kernoff at the Royal Free Hospital on 20 February 
1990:356

You will not be surprised, after our chats in Rome last month, that I raise my 
eyebrows at the last para on page 7 and ponder on what is the ’common sense‘ 
argument? I did not, I must confess to my great disappointment, in Rome hear 
any evidence from which I concluded that intermediate purity products were 
in any way ’bad‘ for HIV-I seropositive patients whereas higher purity products 
were ’good‘. I had hoped that this clear message would have emerged from Dr 
Brettle’s studies: it did not–and almost 80% of their patients are HIV +ve. Nor 
did Louis Aledort help us–his ’common sense‘ approach was quite the reverse 
of the Levine group’s and Carol Casper did not seem particularly interested in 
this debate. 

I agree the difficulties in demonstrating an advantage of higher purity products 
in an HIV –ve population are formidable–and logistically almost impossible in 
some countries (notably the USA), but it should not be as difficult in an HIV +ve 
population, not least because you and your colleagues can measure different 
end-points. It seems to me that this study should be set up before we resort to 
’common sense argument’….
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10.304  In a separate letter dated 9 March 1990, Professor Cash raised with Dr Kernoff 
another issue, relating to the lack of licensing of the NHS products.357 He agreed with 
the need for licensing (a traditional SNBTS view), but pointed out that the position of the 
prescribing clinician was not unclear, as suggested: SHHD had offered indemnity pending 
up-dated licences. 

10.305  The need for a high-purity product was discussed by Professor Cash in a 
memorandum dated 22 May 1990.358 He agreed it would be necessary, and set out specific 
criteria for the product. His target date for clinical trials was September 1991. He thought 
that PFC would have to abandon precipitation technology in favour of chromatography. 
Immunopurification would not be acceptable. In the circumstances, he thought it would 
be unwise and unreasonable to pursue the introduction of the ‘Johnson option’,359 and 
best to pick up an offer from CRTS, Lille. He was equivocal on pursuit of S8, and thought 
it should await the outcome of the Lille reports. Major changes of direction were in hand.

10.306  On 31 May 1990, Dr Stewart produced revised plans for distribution to the health 
service.360 The discussion continued, and the documents became longer.361 When agreed, 
Aberdeen wrote to amend it, to reduce their stock levels.362

10.307  On 6 June 1990, the issue of solubility arose again. Mr McIntosh wrote to Lothian 
Health Board.363 He gave details of Z8 batches with poor solubility and commented 
that they met all product specification requirements other than solubility. He hoped for 
agreement that the material could be used rather than disposed of ‘because of a problem 
which can be readily overcome with a waterbath’. It should not be discarded in favour 
of expensive commercial products. The conflict between safety criteria and convenience 
continued. 

10.308  The SNBTS directors met on 12 June 1990,364 the last meeting of the group in 
its existing form. The directors’ meeting would be replaced by a medical and scientific 
committee, with a remit to advise the management board. HTLV1 was off the agenda. 
The study of HCV tests was under way. A small group was asked to develop a standard 
SNBTS approach to counselling. 

10.309  Record-keeping was also discussed at the meeting on 12 June 1990. It was 
recommended that records to identify donor and donation would be retained for 15 
years. A document was prepared dealing with medical audit within the blood transfusion 
service.365

10.310  On 12 June 1990, Mr McIntosh wrote to Dr Stewart discussing tactics for a 
forthcoming meeting.366 SNBTS must not promise anything they were not absolutely sure 
they could deliver, and ‘stocks must not be compromised just for the joy of self-sufficiency 
(which would only be short lived in that case anyway)’.
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10.311  On 14 June 1990, DB McIntosh produced a broad definition of self sufficiency 
reflecting current European understanding: the satisfaction of the appropriate clinical 
demands of a population for human blood and blood products, by the provision of 
sufficient quantities of suitable products derived from within that population.367 Mr 
McIntosh recognised that this was not a ‘steady state’ definition. Along with the mission 
statement, it set the context for the SNBTS strategy for 1990–93.368 This envisaged a 
sufficient number of appropriate donors, with a target of 281,000 donations; sufficient 
plasma supplies to PFC, with a target of 73,900 kgs; Factor VIII production of 10 million 
IUs in 1990–91; and appropriate levels of Factor IX and other specified products all with 
appropriate financial targets. 

10.312  The first meeting of the SNBTS management board was held on 19 June 1990.369 
The meeting was largely devoted to housekeeping matters. 

10.313  The third edition of the UKHCDO’s guidelines on the choice of products for the 
treatment of patients with haemophilia and vWD was issued on 1 August 1990.370 The 
passages Professor Cash had drawn to Dr Kernoff’s attention were radically amended. 
The pending applications for licences were acknowledged, and the paragraphs quoted 
became:

We acknowledge the paucity of evidence concerning the additional benefits 
of HP concentrates. However, it appears self-evident to us that the presence 
of contaminants and impurities in therapeutic products is undesirable, and 
therefore should be minimised. Our consensus view is that if it were not for 
their current high cost, and provided that further experience confirms that 
there is no increased risk of inhibitor development, HP products would be 
preferred for the routine treatment of haemophilia for reasons of possible 
superior safety, particularly if manufactured from donor plasma….

10.314  On 19 July 1990, Glasgow and West of Scotland returned to the question of Factor 
VIII distribution after discussions with Dr Stewart.371 The focus was on providing satisfactory 
arrangements for Glasgow, (which was, by implication at least, the place where need was 
greatest), and providing a clear picture of the scheme. SNBTS headquarters unit sounded 
a note of caution: it was a first stab at a system, and monitoring would be necessary.372 
Correspondence on meeting the needs of the hospitals continued between Glasgow and 
West of Scotland BTS on the one hand and RHSC, Yorkhill and Glasgow Royal Infirmary on 
the other.373 Meantime, North of Scotland BTS put in a bid for additional stocks to cover 
demand from the Spey Valley, where haemophiliac patients went for holidays.374

10.315  A report prepared in August 1990 for the four months to July 1990 indicated that 
plasma input to PFC was below target, but that plasma processed and stock progression 
were ahead of target.375 Factor VIII production was below target. The new arrangements 
for product distribution were working well.
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10.316  However, a report by Dr Stewart to Mr McIntosh dated 6 August 1990 indicated 
that data on Factor VIII usage in the year ended June 1990 were still not entirely reliable.376 
The caveats highlighted by Dr Stewart were that (a) usage figures for Glasgow Royal 
Infirmary for May and June 1990 were estimates; and (b) it was assumed that the products 
were used for the purposes indicated, but that could not be guaranteed. Subject to that, 
the picture painted was:

COAGULATION FACTORS IN SCOTLAND – YEAR TO END OF JUNE 1990

Type Indication Product Annual Usage  
(x 100,000 IU)

Estimated cost to 
Health Boards

Normal FVIII Haemophilia A Z8 (PFC) 7.0 0

Profilate (Alpha) 1.2 £300,000

High Purity FVIII Haemophilia A who 
‘react’ to normal 
products

Monoclate-P 
(Armour)

0.25 £150,000

Activated FVIII Haemophilia A with 
inhibitors of FVIII

FEIBA (Immuno) 0.75 £262,500

Porcine FVIII Acquired Haemophilia Hyate – C 0.16 £70,000

FVIII with vW 
Factor

Von Willebrand’s 
disease

8Y (BPL) 0.20 £50,000

Factor IX Haemophilia B DEFIX (PFC) 2.5 0

Table 10.23

10.317  In purely quantitative terms, PFC products amounted to over 78.5% of total 
coagulation factor consumption in Scotland in this period. Relevant research and 
development undertaken by SNBTS covered: a high purity Factor VIII product; a Factor VII 
concentrate; and S8 which was expected to have a similar vW Factor content to 8Y. The 
total cost of the commercial purchases was £832,500. The cost of the two commercial 
products likely to be supplanted by new PFC developments, FEIBA and BPL 8Y, was 
£312,500. 

10.318  Dr Stewart continued to press for information on the levels of stock held.377

10.319  The medical and scientific committee met on 14 August 1990.378 The committee 
discussed target definition and achievement in the context of self-sufficiency; the 
assessment of market requirements; and some aspects of product development. The 
scope of medical audit was discussed.

10.320  On 31 August 1990, Dr Stewart was asked by the Factor VIII working party to 
review the system for Factor VIII distribution.379 He wrote to Glasgow Royal Infirmary and 
West of Scotland BTS on 3 September.380 West of Scotland BTS, Glasgow Royal Infirmary,381 
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and RHSC, Yorkhill382 exchanged letters on the topic. And West of Scotland BTS wrote 
to Dr Stewart.383 Dr Stewart appears to have made considerable efforts to accommodate 
Glasgow.384

10.321  On 9 October 1990, Dr Ludlam wrote to Professor Cash, having canvassed the 
views of the haemophilia directors in Scotland and Northern Ireland.385 Their views were:

• Arrangements for the production of S8 should be shelved and Cryoprecipitate 
or fresh frozen plasma should be shipped to BPL for the manufacture of 8Y;

• A ‘technology transfer’ agreement should be made with Baxter or Armour 
for the manufacture of a monoclonally fractionated Factor VIII concentrate.

10.322  A two-day conference was arranged for 11–12 October 1990. Various papers 
were prepared for the meetings. Professor Cash prepared a discussion paper on total 
quality management.386 The wider environment was changing. Consumer protection 
legislation, and the removal of Crown immunity demanded a change in quality assurance 
practice. Further capital and revenue expenditure would be required to achieve total 
quality assurance. Other documents focused on plasma quality monitoring;387 service 
strategy, including a mission statement and key targets;388 self sufficiency;389 and a detailed 
production and plasma procurement plan prepared by Dr Stewart.390

10.323  Professor Cash’s paper on self-sufficiency set out some historical background. 
In the early 1980s SHHD had refused to make a policy statement on self-sufficiency in 
blood and blood products. On 5 July 1989 that stance changed in the light of European 
Council Directives. In the light of what had transpired, it was necessary to define the 
market place and the relationship of SNBTS to its NHS customers: if SNBTS produced an 
appropriate product, would clinicians be obliged to use it? SHHD would have to abandon 
its sustained negative approach to production targets and participate in developing 
strategy. England and Wales had adopted the European notion of self-sufficiency, which 
applied a community-wide source area. Scottish managers had to know what standard 
they had to achieve. In relation to PFC, the environment had changed: what should the 
range of products be? Cross-charging and price required attention. Product development 
was an important area in which policy direction was required. 

10.324  Dr Stewart’s report analysed current performance, examined targets, and proposed 
solutions. The scene was set for a major review. In an exchange of correspondence between 
Mr McIntosh and Dr Stewart dated 4 and 5 October, 1990, Dr Stewart reported that lack 
of data made it difficult to comment on stock trends.391 

10.325  The minutes of the board meeting on 11 and 12 October were bland narratives 
of issues and decisions, many of which involved remits for further study.392 
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10.326  On 16 October 1990, at a meeting convened to discuss the relative ineffectiveness 
of S8 in virus inactivation compared with Z8, it was agreed that no S8 should be released 
for routine clinical use until available data had been thoroughly evaluated and it could be 
concluded that S8 was as safe as Z8.393

10.327  On 16 October 1990, Dr Stewart estimated the cost of commercial products for 
1990–91 at £330,200, compared with £284,200 in the previous year.394 His estimate was 
supported by detailed figures. On 23 October, Dr Stewart sent a memorandum to Mr 
McIntosh:395

According to data which I recently have received from the Haemophilia directors 
no Prophilate (sic) was used in Scotland in September. Thus, allowing for the 
‘specialised use’ of Monoclate in ‘allergics’ and 8Y in vWD, it can be regarded 
that self sufficiency in normal Factor VIII was achieved in this month.396

10.328  On 24 October 1990, Dr Mayne reported an adverse reaction in a PUP (previously 
untreated patient) who had received Z8. The patient had reacted badly to fibrinogen in 
the product, and his therapy was changed to 8Y.397 

10.329  The board next met on 30 and 31 October.398 Discussion took place on the scope 
of the SNBTS business. Provisional conclusions recorded were that the core range of 
products should be:

Whole blood and blood and plasma products;

Direct substitutes, such as recombinant FVIII;

Other human tissues;

together with other therapeutic products for which there was demand, and associated 
services. 

10.330  A formal contract for collaboration with CRTS Lille was drafted in November 
1990.399 Dr Ludlam was concerned: Scotland should not be isolated from England; there 
were doubts and fears and worries over delivery; there was a low level of confidence in 
PFC; and there were qualifications about regulatory consent.400 

10.331  On 9 November 1990, SNBTS entered into a confidentiality agreement with 
Cutter Biological Miles Inc relative to a possible licence for the manufacture of Koate 
HP Factor VIII.401 Dr Prowse made contact with New York Blood Centre on 13 November 
raising the possibility of reconsideration of the use of solvent/detergent technology.402 On 
12 November Dr Prowse wrote to Mr McIntosh pointing out the need for a decision on the 
choice of process to follow, and the factors relevant to solvent detergent as against the 
Lille option.403 Dr Cash also wrote to Mr McIntosh commenting on aspects of the choice 
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to be made.404 After a visit to Lille, Mr McIntosh wrote to CRTS on 16 November.405 A draft 
agreement was in preparation. Discussions with Scottish colleagues pointed to a successful 
arrangement.406 Government approval would be required. But, ‘Vive le Club’. Substantial 
agreement had been reached. Detailed drafting followed. Lille confirmed ownership of the 
necessary intellectual property rights on 29 November, and their commitment to entering 
into a formal agreement.407

10.332  A full option appraisal was carried out in December 1990.408 The need for a high 
purity product was set out: without it there would be ‘desertion’ to costly commercial 
products. Z8 had been declared unacceptable in October 1990. Eight options were 
discussed. Collaboration with Lille was the preferred option. 

10.333  The board met again on 4 December 1990.409 There were reports on plasma 
‘performance’ (96% of target for SNBTS as a whole); use of albumin; demand for platelets; 
and Factor VIII concentrate options. Collaboration with Lille was the preferred route for the 
appraisal of Factor VIII options. Quality assurance was discussed. Performance monitoring 
was reported in some detail, measuring output against the targets contained in the service 
strategy. PFC’s Factor VIII production was 110% of target. The facility was on course for 
the target of 10 million IU by 31 March 1991.

10.334  On 19 December 1990, Dr Ludlam wrote to Professor Cash inter alia expressing 
his delight at the progress being made, and the hope that the Lille proposal would receive 
ministerial approval in the near future.410

10.335  Overall, the impression from the papers available is that in terms of management 
structure, SNBTS had made advances in management in 1990, with the possible exception 
of the management of supplies to Glasgow and West of Scotland BTS, and Dr Foster’s 
concerns.

10.336  Transitional arrangements for production of HPFVIII Factor VIII, referred to as ‘The 
Bridge’, were outlined in January 1991.411 Clinical trials were programmed for February 
1991, with exclusive supply of the product by January 1993 with a view to a product 
licence in mid 1994. The terminology for the product was to follow development in three 
stages:

• ‘Lille VIII’ to be produced in France from French plasma;

• ‘Semi-tartan VIII’ to be manufactured in Lille from Scottish plasma; and

• ‘Tartan VIII’ to be a wholly Scottish product put into general distribution 
when Z8 was exhausted.

10.337  But at this stage the phased programme was described less colourfully. The 
programme was:

(i) Immediate supply of HPFVIII (high purity Factor VIII) from Lille CRTS.
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(ii)  Contract manufacture of HPFVIII at Lille from PFC intermediate material from  
July 1991.

(iii) Routine manufacture of HPFVIII at PFC from January 1992.

(iv) Discontinue manufacturing Z8 from March 1992

(v) Accumulation of Z8 stocks prior to Phase IV building programme.

(vi) Accumulation of Z8 for the development programme.

10.338  Details of the proposals were developed. A second paper set out arithmetical 
data with planning targets for a three year period.412 It described the future issues of Z8 
until phased out by December 1992. Quantification was further detailed on 28 January 
1991.413 Dr Perry outlined an agenda for the transitional arrangements at that time, with 
a paper for discussion at a meeting of the Factor VIII working party on 25 January. A 
business plan was prepared for these arrangements covering the period January 1991 
to March 1993.414 This document consolidated the planning data for Z8 production, 
the introduction of high-purity Factor VIII, and cash flow.415 Critical success factors were 
detailed, including: acquisition of a quantity of Lille high-purity Factor VIII, development of 
technology to ensure supplies of Lille product from SNBTS plasma in accordance with the 
programme; on-time PFC production; and requisite funding. Details of the action required 
were set out, including obtaining health ministry approval. Dr Foster prepared a report 
summarising the development plans for the new product, the transitional arrangements, 
and further trials on 11 February 1991. The paper described the development stages, 
with comments on what had been achieved and scheduling of further steps needed; and 
provided schedules for production and other trials. The aim was to produce pilot batches 
for trial in June, July and August 1991, and production batches in September and October 
1991.

10.339  It appears that, in the event, a meeting to discuss the arrangements took place on 
30 January 1991.416 Agreements were reached on refinements of the programme model, 
which was generally agreed. It was agreed that the formal contract with Lille should 
be finalised before 13 February 1991. A detailed action list was prepared following the 
meeting. On 13 February the transitional arrangements were discussed further.417

10.340  Ministerial approval was obtained on 15 February 1991.418 SNBTS envisaged no 
difficulty in satisfying the conditions set as to cost, the introduction and licensing of the 
product and completion of the formal agreement. The programme for regulatory approval 
was fully detailed. On 22 February, the Medicines Control Agency intimated exemption 
from importation licensing requirements for 28 days.419 This allowed the programme to 
proceed.
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10.341  However, on 15 February 1991, Mr McIntosh introduced a word of caution.420 
He had been examining PFC production and stock data, and was apprehensive that 
available stocks would fall far below target.421 On 19 February 1991, Dr Ludlam wrote 
to Mr McIntosh representing the views of the haemophilia directors.422 They wanted the 
results of the PUP studies in France, assurances about the absence of HIV seroconversions 
in French patients, indemnities for individual clinicians, delays in half life and recovery tests 
until PFC were producing the material at Liberton, and adoption of a distribution schedule 
in terms proposed. On 7 March, Dr Ludlam wrote again proposing a scheme of allocation 
of Z8 and high-purity concentrate.423

10.342  On 22 February 1991, Dr Prowse wrote to Mr McIntosh asking about progress in 
obtaining the NYBC licence, the final agreement with CRTS Lille, and arrangements for 
shift working at PFC.424 On 28 February, Mr McIntosh wrote to CRTS asking for comments 
on the draft agreement, and possible alternative forms of agreement.425

10.343  On 1 March 1991, Dr Prowse reported that the project was on schedule, and 
outlined the practical steps taken to pursue the stages of the product.426 The Haemophilia 
Society approved of the Scottish proposals as a step in the right direction.427 An article 
comparing England and Wales unfavourably appeared in the Independent on 9 April 
1991.428 MEDISPA officials were not amused,429 and became less so.430 They had to 
be reassured that SNBTS had nothing to do with the article. The public discussion and 
political interest led to an analysis by Dr Stewart of the legal position of Factor VIII use in 
Scotland.431

10.344  On 20 March 1991, Dr Perry wrote to Dr Prowse proposing a meeting to ‘revive and 
agree’ development strategy, and ensure that the associated manufacturing programme 
was viable.432 The first trial run of the new product had been completed, and the objective 
was to establish the status and revised delivery date of a validated technology to support 
the transitional programme.

10.345  On 2 April 1991, Dr Ludlam wrote to Dr Perry.433 He intimated that it was unlikely 
that there would be any uptake of the high-purity product in April because of the delay in 
obtaining indemnities from SNBTS and the fact that haemophilia directors would not be 
able to review data from France until the end of March.434 Meantime they would use Z8. 

10.346  It appears to the Inquiry team that this raises a question of the ground on which 
the pressure for a high-purity product was justified by haemophilia directors. It appears 
that it would have been difficult to have justified the pressure on grounds of safety: 
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election to use Z8 would not have been justified if there had been any residual doubt 
about its safety. Having regard to the importance of the interaction of commercial usage 
and use of PFC products, this may be an issue for the inquiry. 

10.347  On 10 April 1991, Dr Perry wrote to Mr McIntosh with Factor VIII stock figures at 
the year end, 31 March 1991. The short-term supply problems had all been overcome, and 
strategic stock-piling was back on course. Dr Stewart commented on 22 April 1991.435 It 
appears that sufficiency of stocks depended on the plan one used as a reference point. 
Mr McIntosh responded with a plea to Dr Perry and Dr Stewart for a final resolution of the 
uncertainties over stock levels.436

10.348  On 26 April 1991, Dr Mayne, Northern Ireland, wrote to Professor Cash.437 A 
meeting was to be held on 31 May to consider the nature and quantity of Factor VIII 
needed for the United Kingdom in the future, reporting of adverse reactions, and the 
future use of genetically engineered Factor VIII. 

10.349  Early in May a draft was prepared of information for patients on the trials of the 
new high-purity product.438

10.350  The SNBTS and haemophilia directors met on 10 May 1991.439 There were 
comprehensive reports on plasma procurement and FVIII production. There was a 
reduction in use of commercial products. Following discussions with Lille, the S8 project 
had been abandoned, and Lille technology was to be adopted to produce HP Factor VIII. 
It was thought unnecessary to maintain stocks of Z8 once HP Factor VIII was completely 
phased in. Future plasma supply requirements were dependent on studies that had not 
been completed. In particular, haemophilia directors wanted to conduct a survey of all 
adult patients in Scotland to estimate demand for the next five to seven years, and it 
was expected that the outcome would be crucial for SNBTS resource planning. SNBTS 
were now planning a single Factor IX product. The third annual report of the Factor VIII 
working party was presented. It was reported that Z8 distribution was working well, and 
that solubility had improved. Dr Ludlam spoke of the high safety record of the product. 
There had been one adverse reaction to DEFIX. SNBTS had in hand plans for a high-purity 
Factor IX product. 

10.351  Among the papers accompanying the minutes was a report of the proceedings 
of the UK regional haemophilia directors committee meeting on 4 February 1991.440 This 
document indicated widely differing, and in some respects confusing, views among the 
directors from England and Wales. The Scottish project with Lille was explained. Dr Kernoff 
explained that the intention of the UK services generally to produce what would initially 
be un-licensed products had been caused by the haemophilia directors ‘pushing’ for high-
purity products, while there was no scientific evidence for their benefit, but he suggested 
that their contribution to improved haemophilia care would be considerable. Dr Jones said 
that he would require a reasoned scientific argument to convince the Northern Region to 
pay for high-purity products, and that ‘god-like’ pronouncements were not enough. On 
the invitation of Dr Mayne, each director declared his or her preferred product. Among the 
ten there were four different choices, adding to the impression of a fragmented approach 
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to providing the service. BPL had not been allowed to attend, and the PFC representative 
was asked to leave before the end and told he would not be asked back. (In light of 
a letter sent by Dr Mayne to Professor Cash on 1 February, but stamped 12 February 
1991, he would not have been allowed to attend at all on a consistent application of the 
committee’s policies.441)

10.352  On 13 May 1991, the progress of the transitional arrangements came under 
review at a meeting at SNBTS headquarters.442 The production plan remained realistic, 
but the model would be tested on a range of hypotheses. The development programme 
was on course. The arrangements with Lille were reviewed.443 In the case of plasma sent 
to Lille, there was a risk of stability problems in the product returned to Scotland which, 
if it persisted, would have to be investigated. CTX applications444 were to be harmonised 
between France and the United Kingdom. It was noted that issues of the new material to 
regional centres awaited ethical committee approval. 

10.353  On 28 May 1991 Dr Stewart wrote to Mr McIntosh.445 The allocation of material 
to stock designations had been agreed. Stock targets would have to be reviewed having 
regard to a decision to send plasma to Lille, but Dr Stewart would report when the position 
had clarified. It appears that agreement had been reached on an acceptable approach to 
stock control accounting. The change of arrangements with Lille was explained in a letter 
from Dr Perry to Mr McIntosh dated 31 May 1991.446 Integration of PFC’s S8 technology 
with standard procedures at Lille had proved more difficult than anticipated. Access to 
proven and validated technology by 1 April 1991 had not been achieved as planned. As a 
contingency plan, Scottish plasma was being sent to Lille for processing. There were said 
to be significant advantages in this route in respect of an assured outcome and yield,447 
simplification of CTX arrangements, and financial outcome. Mr McIntosh acknowledged 
the arrangements on 18 June 1991.448 He asked for information on procedures, and Dr 
Stewart provided this on 20 June 1991.449

10.354  Final protocols for clinical trials of HPVIII were distributed on 31 May 1991.450 
On 7 June 1991, Dr Perry announced that supplies of Lille High Potency Factor VIII would 
begin in June, with Glasgow and Edinburgh being allocated the first quantities.451 A 
further meeting of the group monitoring the transitional arrangements took place on 
10 June 1991.452 The manufacturing and supply programmes were brought up to date. 
Contractual discussions continued. Transport arrangements were discussed. There was 
apparent disagreement over Dr Ludlam’s insistence on use of Scottish plasma.

10.355  On 24 and 25 July 1991, a technical audit of the HP VIII process was carried 
out during the second production trial.453 A number of areas of concern were identified, 
and the overall good manufacturing practice rating of the process was ‘poor’. This was 
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a detailed analysis of plant, operating systems, and controls and recording of data. It 
appears that two of the points noted were of sufficient seriousness to justify a ‘report of 
incident with potential implications for product quality’.

10.356  On 27 August 1991, Dr Crawford, Glasgow, reported that HP Factor VIII had 
been found effective in practice, and that Yorkhill haemophilia patients were delighted 
with it. The only adverse reaction was attributed to features of the patient’s condition 
other than the infusion.454 In September 1991, additional supplies were made to Glasgow 
where Dr Stewart had understood that stocks had been threatened by use.455 Dr Crawford 
corrected the error: supply arrangements were satisfactory.456

10.357  On 10 September 1991, Dr Perry reported on the transitional arrangements, and 
sought firm data on demand to the end of 1992.457 The transitional arrangements had 
progressed. Lille-manufactured Factor VIII was expected to run out by November 1991. 
PFC were manufacturing the products, and PFC supplies from SNBTS plasma would be 
available thereafter. It was anticipated that manufacture of Z8 would be discontinued at 
the end of September 1991. On 18 September, Dr Perry wrote to Dr Ludlam explaining 
the programme and the assumptions on which it was based.458 He also commented on 
the scope for continuing Z8 production if necessary, ‘particularly if there is a requirement 
to stretch the supply of Z8 until the grant of the HP8 product licence‘. In contrast to Dr 
Ludlam’s concerns, Dr Crawford asked for the supply of Z8 to Glasgow to be reduced due 
to the introduction of HP Factor VIII.459

10.358  In the event, there was delay in Dr Perry’s programme. The need (arising from 
regulatory controls) to segregate the processing of Scottish plasma from the processing 
of domestic plasma in Lille, together with down-stream scheduling implications, would 
delay the availability of a wholly Scottish product until December 1991.460 Current CRTS 
supplies would continue to be available, but the delay would affect those waiting for HP 
VIII manufactured from Scottish or Northern Irish plasma. Dr Perry confirmed the supply 
date for ‘Semi Tartan’ as 16 December 1991.461

10.359  On 25 September 1991, Dr Prowse circulated CRTS data (from 14 December 
1990) on the safety of the Lille product.462 No cases of elevation in transaminase levels 
were noted; and all PUPs remained HBsAg, HIV-1-ab, and HCV-ab negative. The letter 
enclosed a considerable volume of additional material on the French and comparative 
experience of HIV infection.

10.360  Towards the end of the year there was confusion about the availability of 
treatment for vWD patients.463 A paper reflecting the situation was prepared in January to 
brief Professor Cash.464 Conflicting information about the immediate availability of French 
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Factor VIII may have developed into a crisis reflecting poor relationships. There may have 
been strain in working relationships among officials and haemophilia clinicians at this 
time.

10.361  At the end of December 1991, high levels of Z8 stocks were reported.465 A 
complete set of coagulation factor usage graphs to December 1991 for individual units 
and for Scotland as a whole was produced on 23 January 1992.466 The data showed 
that cumulatively over the year 1991 Z8 remained the major therapeutic product used. 
From July, HP VIII usage, the second highest in volume terms, also grew steadily, as did 
commercial usage, though commercial usage was by far the lowest in volume. Provision 
of papers in the same format became part of the monthly routine, ensuring up-to-date 
information about stocks and usage. 

10.362  On 3 February 1992, Dr Perry set out details of the supply of material from Lille, 
and proposed that arrangements for regulating issue should be established as soon as 
possible.467 The arrangements in place were changed on 18 February 1992 to incorporate 
the provision of buffer stocks at Edinburgh, Glasgow and PFC.468

10.363  On 4 March 1992, Dr Perry circulated a letter intimating that SNBTS would 
not supply Factor VIII 8Y; High Purity vWF or Factor IX. Health boards would require to 
purchase these direct from BPL or CRTS.469 SNBTS had made arrangements with CRTS to 
have supplies manufactured and held for draw-down.

10.364  On 6 March 1992, Dr Ludlam wrote to Dr Stewart confirming arrangements for 
therapy.470 Patients receiving Lille products would progress to Semi-Tartan and then Tartan 
VIII. Patients on Z8 would continue until stocks were almost exhausted. They would then 
change to Tartan VIII. A small stock of Z8 would be retained. Dr Ludlam stated that there 
was a small demand for the product as a source of fibrinogen. Dr Perry saw the letter, but 
responded to it through Dr Stewart ‘in order to keep lines of communication clear’.471 He 
was content that Z8 should be kept in stock–but at haemophilia centres.

10.365  On 22 April 1992, Dr Stewart estimated the growth in demand for Factor VIII, and 
forecast a demand for 25 million IUs by 1996, using data provided by Dr Aledort.472 Dr 
Ludlam disagreed, forecasting only a small additional increase in demand for Factor VIII.473 
Dr Stewart returned to the issue in August 1992.474 He now estimated maximum demand 
at 42.1 million IU per annum.

10.366  The SNBTS haemophilia directors met on 15 May 1992.475 The report of the former 
Factor VIII working party, now the coagulation factor working party, was presented by Dr 
Ludlam.476 The report explained the recent history of Factor VIII development:
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became a monthly event.
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• On 15 November 1990 the working party agreed that it would be reasonable 
for SNBTS to plan for production of a high purity Factor VIII at PFC477.

• Following an SNBTS assessment of technology available, and consultation, 
the minister of state for health approved a technology transfer with CRTS 
Lille.

• A phased programme of ‘high potency’ VIII was introduced 

– Lille VIII was produced in France from French plasma;

– Semi-Tartan VIII was manufactured in Lille from Scottish plasma; and

– Tartan VIII would be a wholly Scottish product put into general distribution 
when Z8 was exhausted.

10.367  Production of Z8 was to terminate in December 1992. Meantime, PUP data on 
Z8 trials had indicated that heat treatment at 80˚C for 72 hours ‘was most efficacious’. 
Haemophilia directors were said to be more comfortable with that regime than the solvent 
detergent method.

10.368  Long-term usage demands were thought likely to continue to rise. The general 
assumption was 10% per annum. But new factors had to be allowed for. There was a 
move towards prophylactic treatment of children which would potentially allow them to 
grow up without developing haemophilic arthropathy; and there was a possibility in the 
other direction that in adult life there would be fewer haemarthroses. It was now clear 
that combination Factor IX concentrates including Factor II and Factor X should not be 
used in large doses, and therefore there was in development a high-potency single Factor 
IX concentrate similar to the Lille product. 

10.369  Dr Mayne attended the meeting and presented a special report of the UK regional 
haemophilia centre directors committee on the choice of therapeutic products. There 
had been a material change in the regulatory environment. The National Health Service 
and Community Care Act 1990 was thought to have thrown haemophilia care open to 
market forces, with very little provision and protection offered for patient groups. District 
health authorities (in England and Wales) were cash-limited. Crown immunity had been 
withdrawn. Recommendations concerned: Hepatitis B vaccination; use of DDAVP; and the 
discontinuance of use of Cryoprecipitate in view of the potential for virus transmission. 
Specific recommendations were:

• HIV antibody positive patients should receive high purity Factor VIII/IX 
products;

• HIV negative patients should be transferred from intermediate-purity to 
high-purity products;

• Patients with Factor IX deficiencies should receive high-purity Factor IX as 
soon as practicable; and

• Patients with von Willebrand’s disease should also be moved from 
intermediate to high-purity products.

477 [SNB.001.5804].

reference_pdf/SNB0015804.PDF


Chapter 10: Trends in Demand for and use of Blood Products and in Production and Supply of NHS Products

421

10.370  The minutes of the meeting record Dr Mayne’s presentation, and the chairman’s 
comment that there was a need for effective communication, especially in the area of 
resource management. In a letter dated 19 May 1992, Dr Prowse challenged the accuracy 
of the Scottish data in the special report; the accuracy of the representation of parvovirus 
removal by Octapharma procedures; statements about a series of studies referred to; and 
concluded with an implied criticism of recommendations of products that could only be 
provided on a named-patient basis. It appears that criticisms of Dr Mayne’s material may 
not have been fully ventilated at the meeting. She responded to Dr Prowse on 29 June 
1992, gave a lot of background information, and promised that inaccuracies would be 
corrected.478

10.371  There was a paper on the provision of haemophilia treatment and care, prepared 
in response to requests from directors and the Haemophilia Society.479 It contained a 
description of haemophilia, and the evolvement of patient care, with centres established 
in and after 1968 to provide treatment and care. The pattern of demand was influenced 
by the practice of self-referral (without the intervention of a general practitioner). This 
could lead to surprise demands. There was detailed discussion of the options available 
for providing the care required, including contracting out to other authorities. The paper 
did not refer to Scotland, and Dr Mayne and Dr Keel agreed to follow up on the Scottish 
position. 

10.372  Finally, there was a report on a pilot external audit of the Scottish haemophilia 
centres involving patient questionnaires in addition to discussions with clinicians and 
others. This was seen as a stimulating and valuable exercise and it was agreed that it 
should be continued annually.

10.373  The minutes were amended in numerous respects.

10.374  In July 1992, Dr Prowse attended the 38th annual meeting of the International 
Society on Thrombosis and Haemostasis in Munich.480 There was emphasis on inhibitor 
prevalence and treatment. In terms of general science, there was a recognised need to 
replace current Mega and British working standards, and certain international standards. 
Virus safety was also discussed.

10.375  On 24 September 1992, an example of insolubility in HPVIII, batch 013, was 
reported.481

10.376  There was concern about the naming of HPVIII as a ‘high purity’ product. ‘High 
potency’ was preferred. In a letter to Dr Ludlam dated 15 December 1992, Mr McIntosh 
explained that ‘high potency’ reflected the anxiety of SNBTS to disassociate themselves 
from the ‘largely unsubstantiated market claims for the benefits of purity as such’.482 The 
new product had about four times the potency of Z8.

10.377  The 1993 annual meeting of SNBTS and haemophilia directors was held on 30 
April 1993.483 Dr Ludlam spoke to the annual report of the coagulation factor working 
party for Scotland and Northern Ireland.484 It contained an account of the transition from 
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intermediate-purity Z8 to HPVIII. Background correspondence set the scene. On 8 February 
1993, Mr McIntosh wrote to Dr Ludlam confirming that the view of the then Factor VIII 
working party was on record as having intimated that it had been agreed on 15 November 
1990 that an ion exchange chromatographically purified product from volunteer plasma, 
similar to that manufactured at Lille and by Octapharma, would be acceptable; that it 
would be a high-purity, high-potency product, soluble and sterilised.485 It also noted that 
the working party would be interested in further discussions to consider the possibility of 
terminal heat sterilisation. The letter also contained Professor Cash’s comments:

Whilst we favour a terminal virucidal step in any process and have been well 
satisfied with our dry super heat procedure, we believe that there is currently 
no bar to considering the introduction of upstream pasteurisation of the 
solvent detergent procedure. Our colleagues will wish to know that we regard 
a terminal virucidal step to be of considerable importance in the context of 
product safety and believe that this option should be available in the future.

10.380  Against that background, Mr McIntosh assured Dr Ludlam that the overall policy 
remained the same, and anticipated the introduction of terminal virus inactivation at an 
early date. The letter proceeded to discuss the programme in detail more appropriate to 
the discussion of viral inactivation. For present purposes, it explains Dr Ludlam’s report 
that:

At PFC a manufacturing process has therefore been established for the 
production of HPVIII from HBsAG, HCV and HIV I/II antibody negative plasma….
During the past year the distribution of Z8 has ceased and the new high potency 
VIII has become the sole factor VIII concentrate manufactured by PFC for use in 
Scotland and Northern Ireland. It is issued on a clinical trial basis under a CTX 
with indemnity being provided by SOHHD and endorsed by DoH NI.

10.381  Factor VIII use (‘issues’ in the case of PFC products) was summarised by Dr 
Stewart in a paper prepared for the meeting dealing with PFC production, commercial 
usage and planned production.486 Dr Ludlam’s report also spoke of the need for improved 
reporting of blood product use, information which was essential for monitoring the use 
of concentrates and for SNBTS planning purposes. 

10.382  The SNBTS medical and scientific committee met on 9 and 10 November 1993.487 

485 [SNB.001.6202]
486 [SGH.001.7230]
487 [SNB.009.9176]: minutes of previous meetings have not been inspected.
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Supply and Demand: Quantities 1990–1993

10.383  For the 1993 annual meeting of SNBTS and haemophilia directors held on 30 
April 1993, Factor VIII use (‘issues’ in the case of PFC products) was summarised by Dr 
Stewart in a paper dealing with PFC production, and commercial usage as follows:488

1988 1989 1990 1991 1992** 1993

Z8 8.37 7.20 7.42 8.96 7.68 2.40

HPVIII 3.01 8.63

Total 8.37 7.20 7.42 8.96 10.69 11.03 

Commercial* 0.13 1.72 1.4 0.79 0.44 0.86

Total 8.50 8.92 8.66 9.75 11.13 11.89 

* Including BPL 8

** Detailed figures for the three years to 31 March 1992 were set out in tables prepared 
on 1 June 1992,489 and duplicated in December.490 The totals in this table square with the 
June data. However, another table491 for these three years, detailing Scottish, other NHS, 
American and European imports produces different results: total Factor VIII of 8.05; 8.44; 
and 10.11 units respectively. 

Table 10.24

10.384  The acceleration in use in 1991-92 at 15%, in keeping with a similar increase 
in England and Wales, as against the annual increase of about 10% over the previous 
twenty years, might have been due to the increase in prophylactic therapy.

10.385  Total plasma sent to PFC was recorded, in kilograms, as: 

1988 1989 1990 1991 1992 1993

Plasma 45,315 52,139 63,824 76.006  79,005 73,317

Table 10.25

10.386  Detailed data on plasma sent to PFC for processing was not provided in a form 
comparable with previous years. 

10.387  In the case of Factor IX, PFC continued to produce a complex containing Factors 
II and X. The report commented that PFC were at an advanced stage in development of 
high-potency single Factor IX product. Meantime commercial purchases of high-potency 
Factor IX continued.

488 [SGH.001.7230]
489 [SNB.007.8026]
490 [SNB.007.8120] [SNB.007.8121]
491 [SNB.007.8048]
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Summary

• Delays in developing S8 became critical. Commercial purchases increased.

• It was anticipated that demand for Factor products would continue to grow.

• Z8 continued to attract unfavourable comment despite its acknowledged 
safety.

• Collaboration with CRTS Lille was progressed to agreement and production 
of a purer product.

• Data on commercial usage improved, but remained unreliable.

• Arrangements for the distribution of SNBTS products continued to be 
revised.

• S8 development was shelved.

• Practical arrangements for the introduction of products based on CRTS 
technology were developed and implemented.

• Ministerial approval was granted for technology exchange.

• Final protocols for clinical trials were distributed in May 1991.

• Following some unscheduled delays, the products were introduced and 
production of Z8 was terminated.

• Further research and development to refine the processes continued.
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Synopsis

Overview of the relevant period – 1972– 1982: early steps in virus inactivation – impact 
of limited plasma supplies on production and research – development of Cryosupernatant 
Factor VIII – improved HBsAg testing – growing evidence of hepatitis antigen in Scottish 
patients – processing developments related to improved yield – increasing interest in virus 
transmission – use of Cryoprecipitate in Glasgow and West of Scotland as product of 
choice – developments in commercial markets – change of direction in SNBTS research and 
development in early 1982 – position at end of 1982– 1982–1991: trends in SNBTS research 
and development in 1983 and the impact of AIDS – progress with pasteurisation – growing 
awareness of AIDS risk to people with severe haemophilia – position reached in June 1983 
prior to renewed collaboration with Dr Johnson – clinical trials of SNBTS pasteurised product 
begin in September 1983 – adverse reaction reported in Edinburgh – trial of Supernine 
proved satisfactory – inaugural meeting of British Blood Transfusion Society in December 
1983 – SNBTS present on steps to maintain yield while addressing reduction in aggregates 
and removal of infectivity risk – English research and development in 1983 – ethical issues 
relating to trials – position reached with dry heat treatment at mid-1983–1984: exchange 
of technical information between Scotland and England – full report of adverse reaction 
to SNBTS product in Edinburgh – growing understanding of prevalence of NANB Hepatitis 
transmission in haemophilia patients – further trials of amended SNBTS pasteurised product 
proposed for September 1984 – production forecast for January 1985 – growing resistance 
to trials of SNBTS product – continued persuasion of clinicians to trial the new products – 
May 1984, Genentech announce cloning of gene for producing Factor VIII – policy case for 
development of domestic heat-treated product developed – summary of work of Factor 
VIII Study Group circulated in June 1984 – Protein Fractionation Centre (PFC) in Edinburgh 
processes presented at 18th Congress of the International Society of Blood Transfusion 
July 1984 – In October 1984 English dry-heated Factor VIII was available for clinical trial – 
Dr Mannucci summarised the position in the commercial market – Groningen and CDC’s advice 
on inactivating HTLVIII (HIV) – claims for commercial products’ effectiveness in increasingly 
competitive market – HTLVIII (HIV) antibodies found in Scottish haemophilia patients in 
November 1984 - PFC’s temporary heat treated product (68˚ C for 2 hours) released for 
solubility tests in December 1984–1985: all existing stocks heat-treated on temporary basis, 
with regional stocks recalled – Blood Product Laboratory (BPL) in Elstree intimate in January 
their intention to trial their heat-treated product (68 - 70˚C for 24 hours) in the spring – 
January 1985, sucrose incorporated in SNBTS product – Scottish scientists collaborate with 
Institut Pasteur – SNBTS pursue research of high-purity product – work on pasteurisation 
suspended temporarily – clinical evaluation studies of pasteurised and dry-heated product 
discussed – March 1975 HT Factor VIII dry heated at 68˚C for 24 hours available for clinical 
trials – In England, the Winkelman process for purifying plasma for dry-heat treatment 
at high temperature patented on 5 March 1985 - PFC’s temporary heat treated product 
(68˚C for 2 hours) to continue in issue after development of product dry heated at 68˚C for 
24 hours – 11 April 1985, SNBTS receive copy of patent specification for English 8Y – Risk 
of neo-antigens raised as an issue – November 1985, Dr Prince suggests that heat treatment 
at 60˚C would not inactivate HLTVIII – Dr Foster questions English freeze drying conditions 
initiating collaboration on refinement of English procedure - product dry heated at 68˚C 
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for 24 hours in production November 1985 and temporary product recalled – December: 
Professor Montagnier casts doubt on effectiveness of 68˚C dry heat treatment for 24 hours 
– 1986: controversy over reports of seroconversion following use of Factor VIII – February: 
Dr Smith sent SNBTS the final details of 8Y production – SNBTS decided to manufacture 
from April 1986 and issue from January 1987 – a considerable overlap in products resulted – 
May 1986: SNBTS proposals for replicating English 8Y using Scottish systems and equipment 
– at the 21st Congress of the International Society of Haematology SNBTS present on virus 
inactivation, emphasising the importance of the freeze drying cycle – May 1986 Dr Prince 
publishes his concerns about the effectiveness of heat treatment - SNBTS development 
work continued – DHSS require all plasma for production to be ‘validated’ – plasma quality 
revived as an issue – summary to mid-1986 – commercial products in mid-1986 – closer 
collaboration with England proposed – Results of testing of English 8Y reported to UKHCDO 
in September and subsequently published – December 1986, Dr Smith informs Dr Foster 
of results of plasma conditioning tests – programming of production and supply of SNBTS 
products in second half of 1986 – availability and supply of 8Y – PFC succeed in producing 
Factor VIII dry heat treated to 80˚C for 72 hours in August – trials were postponed following 
a late problem – SNBTS production of modified product, dry-heated at 75˚C for 72 hours 
agreed October 1986 – Z8 available for clinical trials in December 1986 – International 
developments in 1987 including reports of HIV seroconversions after treatment with heat-
treated Factor VIII- In the UK a liaison group set up by NIBSC, NBTS and SNBTS – there was 
growing concern at the lack of compensation for patients taking part in trials – SNBTS 
production from January 1987 at 80˚C for 72 hours – NANB Hepatitis  begins to re-emerge 
as a major consideration –June: Z8 performs well in trials subject to solubility – Z8 issued for 
clinical use – controversy within SNBTS over the use of Z8 – report on freedom from NANB 
Hepatitis transmission by BPL 8Y and 9A reported in September 1987 – Further trials were 
approved to ISTH standards – 1988: January CDC emergency meeting in Atlanta – April: 
PFC facility approved for HIV tests – evidence accumulating that product dry heat treated 
to 80˚C for 72 hours non-infective for HIV, NANB Hepatitis and Hepatitis B – commercial 
companies applying solvent-detergent technology – October 1988 genetically engineered 
blood clotting agents announced – these were expected to be safer and less costly than 
current products – 1989: in the USA new generation solvent detergent products began 
to be licensed – gamma-irradiation technology was described – Advisory Committee on 
the Virological Safety of Blood set up – SNBTS research and development of S8, a high 
purity product continued – Z8 solubility becomes a focus for increasing complaint – NANB 
Hepatitis safety was questioned – Medical and Scientific Committee set up – Chiron’s test 
for HCV discussed – Z8’s viral inactivation effectiveness accepted by the end of the year 
– For S8 the working assumption was that the Johnson method would be preferred – 
1990: collaboration with CRTS Lille initiated with a view to increased purity – development 
proposals included solvent detergent methodology – discussions with a view to entering 
into formal collaboration with CRTS – summary of position at end of 1990–1991: licensing 
arrangements agreed with New York Blood Centre for solvent detergent technology. 

Overview 

11.1  The general approach in Scotland to the manufacture of blood products has been 
discussed in the Introduction.1 By the time PFC Liberton was commissioned, Hepatitis A 
and Hepatitis B (HAV and HBV) infection was dealt with primarily by screening of donated 

1 Introduction – Blood Products
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blood. Apart from cytomegalovirus and Epstein-Barr virus, hepatitis viruses that were 
neither A nor B were known or believed to exist, but had not been characterised. PFC’s 
manufacturing processes were designed to remove impurities, including viruses, to an 
intermediate level of purity, but it was known that residual viral infectivity remained in 
the final products, and in particular that there remained a risk of transmission of viral 
infection.

11.2  By the beginning of the reference period, clinicians, scientists and technicians 
interacted, responding to developments in their parallel fields in addressing the risk of 
viral infection, as understood at the time. What could be achieved technically, however, 
was often limited by the current state of generally accepted, and available, scientific 
knowledge. 

11.3  As previously discussed, heat treatment in the production of human albumin products 
(pasteurisation of the solution at 60ºC with stabilisers) had been developed in the 1940s 
in the USA.2 Albumin was stable when subjected to heat.3 It was thought that plasma 
proteins other than albumin, such as Factor VIII, were not heat-stable, and therefore that 
heat could not be used to achieve virus inactivation.

11.4  By about 1981 or 1982 it became clear that during the 1970s there had been 
some experimental programmes aimed at applying heat-treatment procedures in the 
manufacture of products other than albumin. In particular, commercial manufacturers, 
including Behring, Cutter and Hyland, first used heat treatment to try to make factor 
concentrates virus-safe. Of their very nature such experiments were not disclosed. 
Commercial considerations, including the need to avoid jeopardising intellectual property 
rights by premature disclosure, required secrecy. It is important to avoid investing 
researchers and other workers generally with knowledge of the developments achieved 
before publication of the discoveries made by leaders in the field. 

11.5  Virus inactivation procedures, other than those inherent in the manufacturing 
process, did not become a major preoccupation of SNBTS research and development until 
about 1982. The emphasis was on process. Thus, the annual report of SNBTS for the year 
to 31 March 1976 noted that, despite rigid quality control by both regional centres and the 
PFC, an occasional batch of coagulation factors produced Hepatitis B (HBV) in recipients, 
although routine radioimmune assays for this agent had been negative. The response, 
a proposal for improving safety, involved adoption of a special centrifuge method of 
removing virus particles from fluids. It was anticipated that the method would remove the 
hazard of HBV as well as other potential causes of transfusion-induced hepatitis such as 
Hepatitis A (HAV) or cytomegalovirus. 

11.6  Two points of note are that more effective centrifugation was seen as an effective 
response to the risk; and that there was no reference to experiments with heat-treatment, 
or the possible beneficial effects of heat-treatment, in Scotland at this time. Rather, the 
emphasis was on developing understanding of the emerging risks of viral infection; on 
discussion of the particular risks associated with the use of therapeutic products; and 
discussion of the possible means of removing hepatitis viruses from those products by 
manufacturing processes, balancing purity of the product against the need to achieve an 
acceptable yield of factor activity. 

2 Edsall, ’Stabilization of serum albumin to heat, and inactivation of the hepatitis virus‘, 1984, Vox Sang, 46, 338-340 
[SNB.008.5701]

3 Foster & McIntosh Submission to Scottish Executive 9 December 1999 [SNB.008.5532]
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11.7  By the end of the 1980s, through a combination of effective screening of source 
plasma and the selection of effective manufacturing processes, Factor VIII and Factor IX 
products were ‘safe’ in respect that they achieved inactivation of the main known viruses 
which threatened the recipient of blood products. A conference was held in Rome on 
18 and 19 January 1990 with the title ‘Factor VIII Concentrates and Treatment of 
Haemophilia: State of the Art in 1990’.4 It was attended by reputable experts from the 
United States of America, mainland Europe and the United Kingdom. The American 
Haemophilia specialist, Dr Aledort, reviewed the history of replacement therapy. 
Dr Morgenthaler gave an account of virus inactivation methods, in particular supporting 
what became the preferred United Kingdom approach of heat-treatment to 80˚C. But, 
in relation to choice of product, it is perhaps Dr Aledort’s contribution that should be 
noted. According to a report of the proceedings by Dr J Smith (originally of PFC, then of 
BPL/PFL), Dr Aledort said that, in the case of previously untreated patients, he would use 
a monoclonal product.5 But, apart from patients involved in a study programme, for all 
other patients he would use the cheapest concentrate he could get, given that they were 
all HIV-safe. Re-infection of ‘old lags’ (as Dr Smith recorded it) with Non-A Non-B Hepatitis 
(NANB Hepatitis) was not a hazard. 

11.8  The comments identified two significant facts by this stage in developments: long 
term patients were likely to have been infected with NANB Hepatitis in the course of their 
treatment, and were therefore not exposed to additional risk. There were alternatives 
to concentrates derived from human plasma for previously untreated patients. And the 
threat of HIV infection had been dealt with. In the event, HCV screening became available 
in 1991, and that provides a rational terminal point for the part of the investigation 
covered by this chapter. 

11.9  As matters stood at that stage, there was confidence in the United Kingdom that the 
standard factor concentrates produced by the fractionation services in England and Wales 
and in Scotland did not transmit NANB Hepatitis or HIV. In the wider market, emphasis 
moved from viral safety to ‘purity’, ie the removal of contaminants such as fibrinogen, 
from the final concentrates. This was reflected in a major change in the direction of 
research and development in Scotland, with the opening up of a collaborative project with 
CRTS, Lille, in the production of high purity products.

11.10  The discussion will be divided into four broadly defined periods of interest: the 
period up to 1981; 1982 to late 1984; 1985-1987 and 1988 onwards. 

The 1970s to 1981

11.11  At the beginning of the period, knowledge of the risks of hepatitis transmission 
was developing. Writing in the British Journal of Haematology in 1973,6 Dr Biggs7 reported 
a decision in 1967, at a meeting of most of the directors of haemophilia centres of Great 
Britain, to study the incidence among haemophilia and Christmas disease patients of 

4 [SNB.007.7009]
5 A product developed using monoclonal antibodies, that is highly purified specific antibodies against particular antigens 

reproduced from lymphocytes primed with antibody to the target antigen
6 ’Jaundice and Antibodies directed against Factors VIII and IX in patients treated for haemophilia or Christmas Disease in the 

United Kingdom’, British Journal of Haematology, 1974, 26, 313.[SNB.001.4837]
7 Oxford Haemophilia Centre
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transfusion hepatitis and of antibodies to blood clotting Factors VIII and IX. These were 
recognised to be the most alarming complications associated with the treatment of these 
patients. Her comment was rather tentative:

Transfusion hepatitis is a disease caused by several viruses which may occur 
in donor plasma. There is every reason to suppose that these viruses may be 
present in the various protein fractions used to treat haemophilia and Christmas 
disease…

11.12  Dr Biggs chaired a committee of the Medical Research Council (MRC) which 
reported on Factor VIII therapy for haemophilia A patients based on a survey during the 
period 1969–1972.8 The report commented on alternative forms of preparation available 
at the time. It was found that cryoprecipitate and freeze dried concentrate scored roughly 
equally in relation to transmission of hepatitis B, except in the case of mildly affected 
patients to whom very little treatment had been given. In their case there was a higher 
incidence of hepatitis when treated with concentrate. The seeds of some of the issues that 
were to affect research and development over the reference period were already sown.

11.13  In Scotland, the directors of haemophilia centres and of the SNBTS began to meet 
in November 1973 to discuss common interests, with particular emphasis on factor VIII 
concentrates and the treatment of haemophilia patients.9 Factor VIII concentrates had 
become available for clinical use in Great Britain in the course of the previous year.10

Dr Biggs’ MRC report was to hand. The primary interest of the joint meeting at that stage 
appeared to be in the quantity of supplies available. 

11.14  Early versions of concentrates were being produced in Edinburgh at the Royal 
Infirmary in 1972–73. By November 1975 adverse reactions had been reported in two 
cases of patients receiving the Edinburgh product, and use was suspended temporarily.11 
Reports were inconclusive, and thought to point to an allergic reaction.12 Supplies 
resumed, and the emphasis in discussion returned to availability. A major meeting of the 
blood transfusion and haemophilia reference centre directors was held in Sheffield on 
22 October 1976.13 Representatives of the fractionation facilities, including the Protein 
Fractionation Centre at Liberton, Edinburgh (PFC), attended. Production and availability 
of supplies were the topics for the meeting.

11.15  In Scotland, concern about the supply of fresh frozen plasma required to service 
the production capacity at PFC Liberton arose in 1975–76, prompting research into the 
use of cryosupernatant fractionation for the production of Factor VIII. A formal proposal 
for development of this procedure was made in January 1976.14 It was thought that 
the material would be of low potency and low specific activity. In the event, assay of 
the material was very close to the values predicted. In a circular dated 19 January 1977 
Mr Watt (Director of PFC) acknowledged that the product was inferior, but said that it did 

8 [SNB.001.4871]
9 [SNB.001.4903]
10 [SNB.001.4822] For a graphical presentation of the volumes of factor VIII products used in the United Kingdom from 1969 until 

1985 see Appendix 3 to the United Kingdom Regional Haemophilia Directors report of  
4 February 1991. [SNB.001.5870]

11 [SNB.001.4906]
12 [SNB.001.4935]
13 [SNB.001.4953]
14 [SNB.007.0783]
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have haemostatic capability. Large reserves of the material, 70,000 IUs, were available.15 
The material was distributed for trial, within Scotland (as at Aberdeen16) and by Dr Jones 
at Newcastle.17

11.16  At about this time, scientists at PFC were engaged in a collaborative study with 
a team led by Dr Johnson of New York University. A report of a proposed project for the 
isolation of Factor VIII was produced.18 The report concentrated on yield and purity: the 
interaction of these objectives was central to achieving adequate supplies. The report dealt 
with protective additives (heparin, polyethylene glycol (PEG) and combined heparin/PEG) 
prior to freezing; thawing by continuous feed, with the addition of ethanol; extraction 
of cryoprecipitate; albumin adsorption; intermediate purification; PEG precipitation and 
filtration. There was no reference to steps that might have been taken specifically to 
reduce infectivity by heat-treatment or other additional procedure. 

11.17  Similarly, a paper prepared in March 1976,19 in England, outlined the production 
procedures applied in Elstree and Oxford. It narrated that donations were screened for 
HBsAg, as was the case in Scotland. It was noted:

Nevertheless the most sensitive tests cannot eliminate the possibility that 
the fraction may be icterogenic.20 Therefore the risk of transmitting hepatitis 
cannot be disregarded.

11.18  The conclusion was that patients should be monitored. The risk of transmission 
of Hepatitis B had been reduced by screening. But the impression left is that risk was 
inherent in the therapy. NANB Hepatitis was yet to be seen as posing a serious threat. 

11.19  Other therapeutic materials were in development at this time, and in particular 
DDAVP, a vasopressin analogue that had been shown to increase biologically active Factor 
VIII. It was thought that scientists engaged in synthesising such analogues would develop 
one that stimulated a release of Factor VIII and had no other side effects.21 DDAVP was 
thought to be close to that stage. Against that background Dr Cash and others proposed 
to inject themselves with DDAVP, and then plasmapherese themselves to collect an 
appropriate volume of plasma for testing. Mr Watt was asked to fractionate the pool, 
produce Factor VIII and provide it to the Edinburgh centre for study. Mr Watt advised on 
the quantities required.22

11.20  As discussed more fully in chapter 10, PFC continued to encounter problems related 
to the availability of materials. In 1977 all research and development work on Factor 
VIII was suspended for more than five months because PFC had no spare haemophilic 
plasma substrate from routine production to support research activities.23 This prevented 
PFC from making process changes aimed at increasing Factor VIII yield. The same issue 
arose again in March 1978, when PFC returned to the question of Factor VIII deficient 

15 [SNB.007.1014]
16 [SNB.007.0912]
17 [SNB.007.0890]
18 [SNB.007.0783]
19 [SNB.007.0819]
20 Productive of symptomatic disease
21 [SNB.007.1148]
22 [SNB.007.1149]
23 [SNB.007.1339]
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plasma24 required for in-process quality control.25 In addition PFC staff were engaged in a 
development programme designed to improve Factor VIII yields, and required additional 
supplies. It was a continuing problem. In July, Mr Watt complained that supply was still 
limited and spasmodic,26 with the result that PFC’s production of Factor VIII was beginning 
to be a spasmodic affair. PFC had to resort to commercial purchases of substrate plasma 
for confirmatory assay purposes. Future supplies of Factor VIII were under threat, and 
Mr Watt had postponed or cancelled programmes aimed at increasing yield. 

11.21  Other Scottish centres engaged in research at this time. The principal scientific 
officer at the South East of Scotland Regional BTS submitted a grant application for 
funding of research into the improvement of stability and yield in Factor VIII.27 The paper 
described the work carried out in the recent past, at the centre, into the causes of Factor 
VIII decay.28 Dr Cash supported the application.29 PFC thought that the application should 
have been submitted in collaboration with PFC scientists.30 The Scottish Home and Health 
Department (SHHD) remained neutral.31 

11.22  Meantime, infectivity had become a more prominent issue in 1976. On 22 July 
1976, there was a report of jaundice in a five-year-old boy. He was found to be a carrier of 
HBsAg.32 A major review was carried out. It was discovered that a batch of Factor VIII had 
been contaminated: three patients contracted hepatitis ‘which fortunately was not serious 
in any patient’. Associated products were also infected. The contaminated donation had 
passed a screening test. The response to this incident was to increase the sensitivity of the 
tests applied, using a method developed by Dr Dane of the Middlesex Hospital Medical 
School.33 Dr Dane had a well-recognised radio-immuno assay for identification of HBsAg 
that had been used as a reference level test. On 11 January 1977 Dr Hopkins34 wrote to 
Dr Dane.35 Dr Hopkins reported that in a comparative study, the up-rated Edinburgh assay 
and Dr Dane’s assay had produced more or less identical results when used on ‘weak’ 
HBsAg positive samples. It was decided to continue subjecting material to Edinburgh and 
Dane tests for a period. The topic was raised again on 24 January 1977.36 In February 
1977, PFC sent eight Factor VIII samples and one DEFIX sample to Dr Dane for testing: 
they were all negative for HBsAg. The improved tests seemed to have succeeded. They 
were found to produce no material difference and the duplicate test was discontinued.37 
At this stage testing of donations for hepatitis B antigen appears to have been the most 
useful assay available. But there was no single test that was universally accepted.

24 The function of assay of Factor VIII content was discussed in papers sent by Dr Smith to Dr Foster in August 1978 in anticipation 
of a visit to PFC [SNB.007.1549][SNB.007.1550]

25 [SNB.007.1384]
26 [SNB.007.1495]
27 [SNB.007.1398]
28 In particular the causative role of the primary plasminogen activator from endothelial cells.
29 [SNB.007.1437]
30 [SNB.007.1451] [SNB.007.1453]
31 [SNB.007.1458]
32 [SNB.001.4968]
33 Liaison with Dr Dane’s group had commenced by September 1976 but Dr Cash was concerned whether the extra work-load 

could be absorbed. [SNB.007.0916]
34 Regional Centre, Edinburgh
35 [SNB.007.0994]
36 [SNB.001.5033]
37 [SNB.007.1072]
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11.23  Soon after, there is evidence of a widening interest in the hepatitis threat. On 
9 March 1977, Dr Craske, consultant virologist at the Public Health Laboratory, Manchester, 
wrote to Dr Cash.38 He had been conducting a survey of the incidence of post-transfusion 
hepatitis associated with the use of two commercial products, Hemofil and Kryobulin, and 
NHS (Elstree) factor VIII in England and Wales.39 He asked whether it could be widened 
further to include patients treated with Edinburgh Factor VIII. Dr Cash supported the idea 
strongly, and invited him to come to a meeting of the SNBTS and haemophilia centre 
directors on 30 May 1977.40 In anticipation, in May 1977 Dr Craske sent to Mr Watt 
a revised protocol for surveillance of the prevalence of jaundice after transfusion with 
Edinburgh Factor VIII concentrate.41 It set out in some detail the object of the exercise, 
and the methods to be applied, with a projection of the outcome anticipated. Dr Craske 
duly attended the meeting.42 A decision on widening the exercise to include Scotland was 
postponed because, it was said, some Directors were absent. In January 1978 domestic 
arrangements were made for centralising reports of Scottish cases and it was hoped that 
that would satisfy Dr Craske. Post-transfusion hepatitis was now clearly identified as a 
topic requiring study and report in the United Kingdom.43 

11.24  On 21 June 1977, three Edinburgh workers sent Mr Watt of PFC a copy of a 
draft paper dealing with the incidence of HBsAg in haemophilia patients on long term 
therapy with ‘Scottish Factor VIII’.44 An earlier study, from 1972, and the current study 
spanning 1971–72 to 1975–76, each showed a significant prevalence of antibody 
response to HBsAg. One patient had clinical hepatitis B. In his reply Mr Watt commented 
on the problems associated with tracing the source plasma.45 The Factor VIII would have 
been made in Edinburgh using plasma drawn from all over Scotland. There was no way 
PFC could separate plasma from the different regional centres under normal processing 
conditions.

11.25  Edinburgh research at this time included half-life trials of various products, taking 
account of plasma age, yield and other topics related to PFC’s production capacity. In 
September 1977 Mr Watt commented on current investigations into unsatisfactory 
performance at PFC.46 The focus was on process issues. Factor VIII yield and the method 
of recovery of factor VIII content were highlighted, though the method used was said 
to be the best available. Plasma crushing, at that stage, was described by Mr Watt as 
a ‘disaster area’47 because of the non-homogeneous nature of the plasma mixture.48 
Between then and the end of the year, an MRC working party on Factor IX development, 
including Scottish DEFIX, was a focus for discussion.49 The minutes of the meeting of the 
MRC’s Working Party on Factor IX Concentrates on 20 January 1978 reflect that body’s 

38 [SNB.007.1094]
39 Hemofil was a Travenol product. Immuno produced Kryobulin under licence
40 [SNB.007.1093]
41 [SNB.007.1159] [SNB.007.1161]
42 [SNB.001.5006]
43 [SNB.001.5039]
44 [SNB.007.1187] [SNB.007.1188]
45 [SNB.007.1206]
46 [SNB.007.1245]
47 [SNB.007.1260]
48 Whitman and others published a paper: ‘The Recovery of Factor VIII from Fresh-frozen, Indated and Outdated Human Plasma’ 

Thrombos.Haemostat (Stuttg.) 1976; 36: 71-77 [SNB.007.1303] This was a topic of apparent general interest at the time.
49 [SNB.007.1326]
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then current area of interest.50 Two trials were in hand. Neither touched on hepatitis 
infectivity, though it is clear that thrombogenicity was a recognised problem with 
Factor IX products.51

11.26  Within the Edinburgh facility, PFC had considerable knowledge of and had 
developed techniques to deal with the manufacture of Factor VIII cryoprecipitate by 
1978. 52 For the fractionator, yield of Factor VIII activity was important, and the balance 
between purity and yield was vital. When the Edinburgh scientist Dr Pepper53 applied 
for a research grant on 15 June 1978,54 the specified areas of interest were Factor VIII 
stability and yield. Edinburgh research had dealt with methods of maximising the rate of 
thaw of frozen plasma within the constraint imposed by Factor VIII solubility, and the use 
of sophisticated mixing and temperature control systems using a thaw-siphon technique. 
Blocks of frozen plasma were crushed to increase the surface area over which heat was 
applied. By continuously removing the thawed plasma, below the solubility temperature 
of the Factor VIII component, over a wide area of plasma ‘snow’ produced by crushing, 
dissolution of the Factor VIII was avoided and the degree of Factor VIII degradation was 
reduced. It was said that the surface area factor had been ignored by others. The design 
of processes for crushing and continuous thawing, using fluid removal for temperature 
control, became one of the defining features of research and development work at PFC 
for a considerable time. 

11.27  Sporadic incidents of infection continued to be recorded at the end of the decade. 
On 28 February 1978 Factor VIII infectivity was reported in three patients by Aberdeen and 
North-East of Scotland BTS.55 Two of the patients were known to be actively immune and 
one to be a carrier: the Factor VIII did not do harm to these patients. Mr Watt’s response 
was that they would find that all patients exposed to the particular batch (batch 227) 
would already have received other questionable material. Risk of exposure to Hepatitis 
B was treated as a norm.56 In the case of DEFIX, thrombogenicity remained the focus for 
concern.57

11.28  On 28 April, 1978, Mr Watt notified Dr Cash that a batch of PFC NY58 Factor VIII 
(batch 280) had been found to contain one donation that was HBsAg positive. The same 
donation had been used in a DEFIX batch (batch 363). Mr Watt cautiously suggested that 
the batches should not be issued, but doubted whether there was enough information for 
decision. Dr Cash replied on 1 May 1978 stating that the current practice was that blood 
products, whatever their final HBsAg status, should not be issued if an original donation 
was known to be HBsAg positive. The importance of initial screening was emphasised, 
whatever the benefits of the manufacturing process might be in reducing infectivity.

50 [SNB.007.1326]
51 [SNB.007.1348]
52 Foster and White, ‘Thaw-Siphon Technique for Factor-VIII Cryoprecipitate’, The Lancet, 9 September 1978; 574 [LIT.001.0351]
53 SNBTS
54 [SNB.007.1398]
55 [SNB.007.1381]
56 [SNB.007.1386]
57 [SNB.007.1392], [SNB.007.1393]
58 [SNB.007.1438] “NY” was chosen by PFC development staff to acknowledge the role of Dr Johnson of New York University 

Medical School in its development
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11.29  Achieving purity of concentrates by appropriate processing continued to be a 
major issue at this time. In 1978, Dr Johnson and co-workers published a highly technical 
paper on the preparation of plasma fractions by solid-phase polyelectrolytes.59 This set out 
a useful analysis of the sequences of isolation and purification of factors together with a 
general narrative of known technology. 

11.30  At the end of 1978, Edinburgh and South East Scotland Regional BTS had 
completed and were writing up the results of a study of in vivo Factor VIII survival rates 
in haemophilia patients, comparing cryoprecipitate and PFC intermediate Factor VIII.60 In 
1979, the MRC working party continued its work on Factor IX.61 On a UK level, work was 
undertaken to develop a new British Working Standard Factor VIII concentrate. The papers 
on the Edinburgh research were available in June.62 A paper by Toolis and others found 
that similar half-life results were obtained from cryoprecipitate prepared by continuous 
thaw-siphoning; cryoprecipitate prepared by overnight thawing; and intermediate Factor 
VIII concentrate, but that the immediate recovery of Factor VIII activity was higher with 
concentrate. Prowse & McGill examined the efficiency of recovery by continuous thaw-
siphoning as against overnight thawing and fast-thawing.63 The continuous thaw-siphon 
(‘Mason’) method gave the best results. 

11.31  Close collaboration continued between Dr Johnson and Scottish scientists in 1979. 
Infectivity was an issue in the context of this work. At the 7th International Congress 
of Thrombosis and Haematology, London, in July 1979, scientists from the two groups 
collaborated in publishing a presentation on polyethylene glycol (PEG) precipitation for 
the removal of Hepatitis B surface antigen from a concentrate of factors II, IX and X of 
intermediate purity (PFC’s three factor DEFIX was of this type).64 Various fractions were 
assessed for potentially thrombogenic materials, and the results were reported. The 
product was intended for use in treatment of Haemophilia B, and reflected an emphasis 
at the time on the risk presented by Hepatitis B in that context. The focus on infectivity 
was relatively narrow.

11.32  Workers from the Scottish team made a presentation on large scale plasma 
thawing for Factor VIII recovery at the Congress in July 1979. By then, on their assessment, 
intermediate purity freeze dried Factor VIII was ‘widely accepted as the product of choice 
in the treatment of Haemophilia A’, but supplies from Scottish resources were inadequate. 
Yield was therefore at the forefront of research. Their poster presentation commented 
on the substantial loss of Factor VIII that could occur during the production process. 
A point of major loss existed when plasma was thawed for removal of cryoprecipitate. 
To overcome this, in a production scale operation, the rate of thaw had to be maximised 
within the constraint provided by Factor VIII solubility, which was temperature dependent. 
The process they had developed had that objective.

59 Johnson & Others, ‘Preparation of the major plasma fractions by solid-phase polyelectrolytes’, Jnl Laboratory & Clinical Medicine, 
1978; 92: 194-210 [SNB.008.5658]

60 [SNB.006.5467]
61 [SNB.007.2379]
62 [SNB.007.2412] [SNB.007.2451]
63 [SNB.007.2580] [SNB.007.2581]
64 Foster, Paterson, Johnson & Middleton: Later published as ‘Thrombogenicity of Factor IX concentrates and polyethylene glycol 

processing’, Thrombosis Research, 1980, 17; 273-279 [LIT.001.0208]
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11.33  The process referred to, using pilot-scale equipment to study continuous thawing, 
and utilising fluid removal for temperature control, was that discussed in Dr Pepper’s 
application for funding. Design of prototype equipment for use with fresh frozen plasma 
would follow.

11.34  Taking up some of the points made at the 7th International Congress, Dr Foster and 
colleagues contributed an article to the British Journal of Haematology relating to SNBTS 
research into the reasons for loss of yield. They reported on experiments that showed that 
both antigen and coagulant activity were lost in the initial cryoprecipitate step.65 During 
subsequent steps antigen levels were remarkably constant, whereas coagulant activity 
gradually declined. Their results suggested that improvements in the cryoprecipitate stage 
would be the most beneficial approach to improving the yield of Factor VIII in intermediate 
concentrate. 

11.35  These sources emphasise the importance attached at the time to obtaining high 
yield from source plasma. In the wider context, interest in viral transmission was picking 
up. On 26 May 1979, The Lancet66 contained a letter by Dr Mannucci on the subject of 
post transfusion hepatitis.67 There had been a report of fatal and non-fatal post transfusion 
NANB hepatitis following the administration of prothrombin complex concentrates. 
Italian experience had not been so extreme, but he pressed for investigation. Mr Watt 
commented that he remained convinced that the risks were not anything like as serious 
as recent publications had suggested.68 An overall review article subsequently published 
in The Lancet on 23 July 198869 commented that before the introduction of process 
steps designed to inactivate contaminating viruses, virtually all lots of coagulation factor 
concentrate prepared from plasma pools transmitted NANB Hepatitis.70 

11.36  In the Scottish context, again taking up points made at the 7th International 
Congress of Thrombosis and Haemostasis, Dr Foster and Doctor Johnson and their teams 
from SNBTS, PFC, Glasgow Royal Infirmary and New York University Medical Centre 
collaborated on research into methods of removing viruses from Factor IX and prepared a 
paper.71 The article was received in June 1979, revised on 15 October 1979, and published 
in 1980. It compared PFC’s DEFIX product with Supernine, the PFC product that had 
been subject of continuing research and development since at least 1974. The description 
emphasised the importance of the use of PEG (polyethylene glycol) in the processing of 
Supernine.72 The introduction noted that the major problems concerning the clinical use 

65 ‘Intermediate Purity Factor VIII Concentrate; Changes in Antigen and Coagulant Activity during Production’, B.J. Haem, 1980, 
46; 334

66 [SNB.007.2407]
67 Dr P. M.Mannucci Angelo Bianchi Bonomi Hemophilia and Thrombosis Centre, Milan
68 [SNB.007.2468]
69 Horowitz et al, ‘Virus safety of solvent/detergent - treated antihaemophilic factor concentrate’, The Lancet, 23 July 1988;

186-188 [LIT.001.0315]
70 Hruby et al, ‘Transfusion-related short incubation hepatitis in hemophilic patients’, JAMA, 1978; 240: 1555-1557; Fletcher, 

Trowell, Craske, Pavier, Rizza, ‘Non-A, non-B hepatitis after transfusion of factor VIII in infrequently treated patients’, British 
Medical Journal, 1983; 287: 1754 - 1757 [LIT.001.0239]; Kernoff & Ors, ‘High Risk of non-A, non-B hepatitis after a first 
exposure to volunteer or commercial clotting factor concentrates: effects of pooled human immunoglobulin’, Br J Haematology 
1984; 58; 174. [LIT.001.0800]

71 Foster et al, ‘Thrombogenicity of Factor IX concentrates and polyethylene glycol processing’,Thrombosis Research, 1980,
17; 273 -9 [LIT.001.0208]

72 The materials studied were Factor II IX and X concentrates (Supernine) pooled from the eluates of factors adsorbed from 
citrated factor VIII depleted plasma. Polyethylene glycol processing was employed. PEG processing was found to increase the 
thrombogenic material in the discarded precipitate, implying increased purity in the Supernine as compared with DEFIX.
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of Factor IX concentrates were their potential for transmitting hepatitis and the possibility 
of thrombogenic complications in recipients. The Inquiry team has not identified a similar 
publication dealing with Factor VIII infectivity at this stage.

11.37  Internationally, there was some movement. On 3 September 1979, the Council 
of Europe Public Health Committee prepared a document on freeze dried human 
antihaemophilic factor concentrates. So far as hepatitis was concerned, the test prescribed 
was that the product should, when tested by radio-immunoassay, be shown to be free 
from Hepatitis B surface antigen. The PFC product licence already specified a requirement 
that the product should be HBsAg free, and there was anxiety that the test should be 
‘radio-immunoassay or by another method of equal sensitivity’, so as to preserve flexibility 
in selecting among the various tests available.73 The terms of the monograph suggested to 
Scots doctors ample scope for controversy in other respects. But it was a further indication 
that the focus for regulation at the time was on screening source plasma.

11.38  In January 1980 an issue arose between Glasgow and Edinburgh that gave further 
emphasis to the preoccupation with Factor VIII concentrate yield. Dr Gabra of Law 
Hospital produced a paper promoting the advantages of cryoprecipitate in the treatment 
of haemophilia.74 He argued that dried cryoprecipitate was popular outside the UK, and 
should have most of the advantages of the dried NHS Factor VIII concentrates, namely 
long shelf life, easy storage and pre-determined dosage. He added economy of production 
cost and reduced hepatitis risk on account of the small pool-size involved as features 
of the product. The Glasgow team had therefore explored the possibility of producing 
lyophilised small pool Factor VIII cryoprecipitate from five donations and freeze drying 
these small pools. The experiment and production methods were described. The approach 
was said to have had support (dating from March 1979) from NIBSC. The proposal won 
the support of Dr Mitchell,75 Dr Prowse76 and Dr Cash77 but not of Mr Watt. Mr Watt 
dismissed the product as:

a step back in history…a suitable product for Turkey (perhaps) but not Scotland 
where we discarded a better product in 1972 as being unsuitable to the state 
of clinical practice.

11.39  The project was taken up78 and only abandoned in Glasgow in 1983 following the 
closure of the facility at Law Hospital.79 Further development was transferred to Edinburgh. 
It was a further illustration of the emphasis on yield and process in SNBTS research and 
development. In relation to avoiding or limiting virus transmission, the method emphasised 
small pool size rather than processing or heating.80

11.40  The level of interest in post-transfusion hepatitis generally appears to have 
changed early in 1980. A working party on post-transfusion hepatitis, formed by the 
Blood Transfusion Research Committee of the MRC, met for the first time on 14 February 

73 [SNB.007.2493] [SNB.006.5472] [SNB.006.5474]
74 [SNB.007.2542]
75 [SNB.007.2654]
76 [SNB.007.2580] 
77 [SNB.007.2581]
78 But this was not a new stance for Dr Cash: the Cash and Spencely paper in BMJ 18 September 1976 [LIT.001.0255] had 

suggested a possible re-think of freeze-dried cryoprecipitate. See also [SNB.007.1622] for progress with the project.
79 [SNB.001.5170]
80 See discussion in the minutes of the meeting of SNBTS and Haemophilia Directors working group on 

4 March 1981 [SNB.001.5064] and on 4 November 1981 [SNB.001.5069]
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1980.81 The function of the working party was agreed to be to promote research to assess 
the nature and size of the problem of post-transfusion hepatitis in the UK with particular 
reference to changes in transfusion practice, for example the use of products prepared 
from pooled plasma from large numbers of donors and the introduction of commercial 
products from abroad.

11.41  The minutes of the first meeting of the working party contain a report of discussion 
of the inactivation of hepatitis viruses in blood derivatives.82 There was discussion of 
research currently being carried out by Bayer (Cutter Laboratories) into inactivation using 
β-propiolactone, but it was recognised that the working party had inadequate information, 
and a review of the literature was instructed. 

11.42  It was noted that there was some epidemiological evidence from studies in Factor 
VIII associated NANB Hepatitis that commercial Factor VIII concentrate from the USA was 
associated with one type of hepatitis, and that NHS Factor VIII and a type of Factor IX 
made by Immuno Ltd in Austria might be associated with one or more different types, 
distinct from those in American commercial material. The most likely explanation was said 
to be that the PEG/glycine fractionation method concentrated one serotype of virus and 
inactivated others.83 It was also noted that research was being carried out in the USA into 
procedures which would eliminate or decrease the concentration of virus in the product 
as part of the fractionation process. Searle Laboratories Ltd were said to be carrying out a 
project with the Blood Products Laboratory, Elstree, using the polyelectrolyte method for 
the fractionation of plasma.

11.43  The polyelectrolyte method had been described by Doctor Johnson (above at para 
11.29), but the Inquiry has not discovered any reference to it in the work of Scottish 
scientists prior to the date of this meeting.

11.44  A literature search at the time would have disclosed a number of sources of 
information. An article reflecting work by Behring made major claims that a new 
manufacturing process had made available a ‘safe Factor VIII concentrate’.84 The paper 
described a wet heat-treatment (pasteurisation) process developed from the procedures 
used to produce albumin. Tests on chimpanzees had shown no clinical signs of Hepatitis 
B infection. It was said that the chimpanzees also remained free from NANB Hepatitis. It 
was claimed that, as the concentrate used for the experiments had been manufactured 
from pooled plasma, it seemed reasonable to assume that any NANB Hepatitis viruses had 
likewise been eliminated and inactivated. 

11.45  The Behring process was said to depend on two principles: high purification 
of Factor VIII with the simultaneous separation of the hepatitis virus and subsequent 
inactivation of such hepatitis virus as was not separated in the first step by heating for 
10 hours at 60˚C in solution. During the fractionation steps, the Factor VIII remained 
preferentially in solution whereas the insoluble contaminating proteins such as fibrinogen 
became precipitated. The heating step was similar to the procedure used routinely for 

81 [DHF.002.4845]
82 [DHF.002.4845]
83 This explanation was not sustained by later research, but it indicates the state of belief at a time when full scientific explanations 

were not available. 
84 Heimburger et al, ‘Factor VIII concentrate – now free from hepatitis risk: progress in the treatment of haemophilia’, Die gelben 

hefte, 1980; 4: 165 - 174 [SNB.004.5880]; see also Heimburger et al, ‘Factor VIII concentrate highly purified and heated in 
solution’, Drug Research, 1981; 31: 619 - 622 [SNF.001.0881].  This version of the text was translated into English by W Zolg.  
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albumin: stabilising chemicals were used. Glycine and sucrose were described for the first 
time as stabilisers to protect Factor VIII and prevent its denaturation by heat. The heat 
treatment resulted in additional purification. Proteins which were not protected by glycine 
and sucrose became denatured in this step and fell out of solution. From the supernatant 
of the heated step the Factor VIII activity was separated by salt precipitation and came 
out of the solution as a native product. A translator, W Zolg, Edinburgh, noted that there 
was no mention of the yield of Factor VIII either overall or at intermediate stages in the 
preparation the concentrate. The yield of Factor VIII was later given as about eight per 
cent of the initial plasma.85

11.46  Based on data from Germany the publication suggested, by way of background, 
that the incidence of hepatitis among patients with haemophilia was similar to that seen 
among patients who had received transfusions of six or more units of blood. Haemophilia 
patients receiving Factor VIII concentrate had been shown to have hepatitis rates of 60%. 
Other tests had suggested rates even higher. No systematic investigation of the prevalence 
of NANB Hepatitis had taken place, but case reports suggested that for patients with 
haemophilia there had been a shift in the spectrum from Hepatitis B to NANB Hepatitis, 
as had been reported with post transfusion hepatitis. NANB Hepatitis was described as 
frequently running a chronic course. The risks of hepatitis among people with haemophilia 
had become very serious and urgent measures were required to combat it: hence the 
development of the new product by Behring.

11.47  The chimpanzee test results were said to be clear and significant.86 The animals in 
the control panel injected with un-heat-treated Factor VIII were infected with hepatitis. 
The monkey which received the heated Factor VIII concentrate showed no symptoms of 
hepatitis B or of NANB hepatitis. 

11.48  On 5 March 1980, a patent application concerning the pasteurisation of Factor 
VIII was filed by Bayer (Cutter Laboratories), based on discoveries made in their research 
laboratory during 1978–1979.87 The final version of the specification was published on 
3 April 1984 and the product (Koate HS) was approved for clinical use by the Federal 
Drugs Agency in due course. The Bayer process appeared to be very similar to the original 
pasteurisation process used by Behring. 

11.49  When information from Europe became available it stimulated interest in Scotland. 
On 27 October 1980, Dr Cash wrote to Mr Watt:88

During the meeting in Bonn I learnt, for the first time, that Beringwerke are 
getting rather excited – following chimpanzee studies – that their preparations 
of factor VIII, made from HBsAg positive plasma (starting at 90 ng/ml), appear 
to be safe. The reason given is that they are heat treating the product for  
10 hrs at 60˚C in the presence of glycine and sucrose. Apparently the glycine 
and sucrose protect the VIII from denaturation. Sounds unbelievable; thought 
you might be interested.

85 Abstract in Haemostasis 10 (Supp 1) 204: 1981 [SNB.004.5812]
86 [SNF.001.0881]
87 [SNB.004.5922] This was superseded by a chemically treated (solvent/detergent) Factor VIII concentrate (Koate HP) which was 

licensed by the FDA in March 1989.  
[SNB.004.5922]
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11.50  It appears that, until October 1980, Dr Cash at least had not been aware of the 
developments in the rest of Europe. The position of other Scottish scientists has not been 
noted, though a representative of the Edinburgh and South East Scotland BTS was present 
at the MRC blood transfusion research committee meeting on 14 February 1980. When 
the SNBTS and Haemophilia Directors met on 30 January 1981 (for the first time since 
1977) the topic was not mentioned, though Dr Cash and Mr Watt were both present. 
Dr Cash had prepared a paper to facilitate discussion of SNBTS future planning of factor VIII 
and IX concentrates: the time was thought opportune for reconsideration of the service’s 
capacity to meet genuine clinical needs.89 In the light of the recent announcement by the 
UK government of the intention to achieve self sufficiency, he noted that it was important 
that all interested parties examine the quality of Factor VIII in some detail. However, yield 
and potency were the issues remitted to PFC. Thrombogenicity was an issue in relation to 
Factor IX. But otherwise infectivity was not discussed.90 

11.51  There are SNBTS statements indicating that pasteurisation studies, requiring a high 
purity concentrate, began in 1981.91 But, at this stage, it may be reasonable to infer that, 
while viral inactivation was on the agenda, heat treatment by pasteurisation had not 
been identified as an immediate priority project within SNBTS. The emphasis within PFC 
on techniques for large-scale plasma thawing for the recovery of cryoprecipitate Factor 
VIII continued from the Seventh International Congress on Thrombosis and Haemostasis, 
1979, into 1982. Foster, Dickson and others published in Vox Sanguinis an article, ‘Control 
of Large Scale Plasma Thawing for recovery of Cryoprecipitate Factor VIII’.92 The article 
had been submitted in June 1981, and was accepted for publication in October.93 Yield 
was emphasised, and in particular the loss of procoagulant activity at the cryoprecipitation 
stage of processing: 

Factor VIII is at risk during the process of cryoprecipitation from both its 
solubility behaviour and labile nature. Rapid processing is desirable to minimise 
inactivation, but the solution temperature must also be held below the factor 
VIII solubility limit, otherwise resolution of precipitated factor VIII is inevitable. 
These two essential requirements are in conflict with one another and the 
extent of this is related to the scale of manufacture. Hence, though good 
recovery may be possible at an analytical scale, loss is already significant in the 
routine preparation of single-donation cryoprecipitate and increases further at 
the industrial scale, where plasma pools of up to 1000 litres may be processed 
as a single batch.

The essential process design problem is to maximise the rate of thaw within 
the temperature constraint provided by the solubility of Factor VIII.

11.52  The solution proposed, reflecting earlier publications, was to maximise the surface 
area available for heat transfer and to adopt continuous steady-state operations in unvarying 
temperature conditions. Scottish scientists were not alone in pursuing this line of research. 
On 23 November 1981, there was a conference at Groningen on systems for efficient 

89 [SNB.001.5055]
90 Note that, in addition to the formal minutes, there is a manuscript note [SNB.001.5095] which makes explicit reference to 

commercial products but does not mention heat treatment.
91 [SNB.007.3059] para 4.6.3
92 Vox Sang, 1982; 42: 180 - 189 [LIT.001.0790]
93 The revised article was accepted for publication on 19 October 1981: [SNB.007.1781]
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separation of Factor VIII from human fresh frozen plasma.94 There were contributions from 
a range of specialists covering process and equipment, assay problems, the use of heparin 
and other topics. The report of the conference indicates wide discussion, in general, with 
open exchange of technical information. 

11.53  On 24 September 1981, the Haemophilia Centre Directors Hepatitis Working Party 
issued its report for 1980–1981, the third and final year of a retrospective study financed 
by the DHSS.95 The final section of the report on ‘Recent Hepatitis Research’ commented:

2) Recently published evidence concerning the use of ultra violet light and 
β proprio-lactone to inactivate hepatitis viruses in factor IX preparations 
claimed that 90% or more of infectivity due to non-A, non-B viruses had been 
removed. It is likely that commercial factor IX preparations treated by this 
method will become available with claims that they are associated with a low 
risk of transmitting hepatitis. The only way that infectivity for non-A, non-B 
hepatitis can be shown other than human inoculation is by inoculation into 
chimpanzees. Since very few of these animals are available, it is difficult to see 
how every batch treated by this method will have quality control assurance 
with respect to non-A, non-B viruses. This information should be borne in 
mind when considering purchase of these preparations.

11.54  On 10 November 1981, Dr Cuthbertson (SNBTS) produced a paper on microbial 
contamination during Factor VIII manufacture.96 He found that there was no correlation 
between microbial ingress and batch acceptability, but undertook study to assess the risk 
because it was recognised that microbial contamination was undesirable. On 14 December 
1981, Dr Mitchell wrote to Dr Cash intimating that the Law Hospital Drying Plant would 
have to close, despite efforts to upgrade it.97 It appears that research and development of 
freeze-dried cryoprecipitate continued at Edinburgh for a time thereafter.

11.55  Interest was stimulated in the production of heat treated products by the public 
facilities. On 17 December 1981, Dr Cash wrote to Mr J G Watt, Dr R J Perry, Dr P Foster, 
Dr C V Prowse, Dr F E Boulton, Dr D S Pepper, and Dr G S Gabra98 intimating that he was 
forming an SNBTS Factor VIII concentration study group with himself as chairman and 
the addressees as members. The remit of the group was to explore new developments in 
the widest possible sense with regard to the production of Factor VIII concentrates and 
thereby create the opportunity for cross fertilisation and for co-ordinated research within 
the SNBTS. 

1982–1984: Early steps in heat treatment

11.56  The first meeting of the SNBTS Factor VIII concentration study group was held on
28 January 1982. The meeting provided an opportunity for the participants to describe the 
work currently carried out or planned at their several centres.99 Methods of production of 
safer products identified for research included viral inactivation by pasteurisation, irradiation, 
ultra violet light and β propriolactone treatment, and high purity. Dr Foster described 
the current work of PFC. Areas to be investigated were identified by him as improved 
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purity (in terms of specific activity and low fibrinogen content) and improved solubility, 
with considerable attention to cryoprecipitate recovery. Removal of microbiological/
viral/pyrogenic contaminants also came under this heading. Viral inactivation was not 
highlighted in his list of current research priorities. The SNBTS headquarters laboratory 
reported on experiments on irradiation of dried Factor VIII as a method of inactivating 
viral contaminants. In summing up, Dr Cash identified viral inactivation by irradiation as 
a project requiring study. Among the study groups set up, Group D: Safety was aimed at 
improving product safety, eg by irradiation to remove viral infectivity. 

11.57  The Safety Action Group met on 9 and 10 February 1982.100 There were two broad 
conclusions on virus inactivation: for effectiveness there required to be a satisfactory 
infectivity assay; and any attempt to heat or irradiate Factor VIII concentrate presupposed 
a more purified, more stable concentrate than those available. The efficacy of viral 
inactivation appeared to favour heat treatment over irradiation over adsorption. The first 
conclusion therefore was that without a means of measuring effectiveness, no assurance 
could be given that a product was safe. The second reflects earlier thinking, and recurs 
thereafter: a purer product was required for viral inactivation. The search for increased 
purity continued to be important. The paper set out a summary of current knowledge, at 
some length. But it is an important statement of what was understood within the group 
at the start of its activities, and of what was expected to emerge from research: 

  1. SUMMARY OF WHAT IS KNOWN:

We have restricted ourselves to viral risks, which include in addition to hepatitis 
B, a probable two (or more) hepatitis non-A, non-B, CMV, herpes, human 
polyomas and Kreutzfeld-Jakob agent. Considerable progress has been 
made in the last two years in evaluating the protein and DNA structures in 
hepatitis B...Relatively less hard scientific data is available on non-A, non-B 
hepatitis. However, incidence by manufacturer, incubation times and liver 
biopsy all indicate that two or more agents are responsible…It seems likely 
that developments in non-A, non-B will follow the same route as hepatitis B, 
but over a considerably shorter time span, (e.g. 5 years vs 10 years) due to 
technological gains, notably in genetic manipulation…

Presumably, further improvements in the efficiency of hepatitis-B by e.g. RIA 
will only happen slowly and at greater cost than previous improvements. On 
the other hand, we can anticipate rapid progress in screening for non-A,  
non-B.

No discussion of possible inactivation strategies can take place without 
concurrent evaluation of the impact (cost and effectiveness) of immunisation, 
screening, etc. Obviously, to be attractive, inactivation must be cheap, reliable 
and capable of killing more than one virus…it should be developed within two 
years. Any longer than this is too unpredictable as regards other developments 
which may make inactivation obsolete.

Turning first to γ-irradiation as a method of inactivation, it is possible to 
calculate the dose required for a given degree of inactivation and is largely a 
function of the degree of double strandedness of the nucleic acid, to a lesser 
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extent, MW also has an influence. In practice, other physical and chemical 
factors such as temperature and reducing agents also have modifying effect. 
Unfortunately we do not have any data on the DNA/RNA of non-A, non-B 
viruses, and the situation is complex with hepatitis-B due to variable double 
strandedness, repair kinase and incomplete genome. All these factors lead us 
to conclude that some sort of trial inactivation is desirable with a model virus 
(eg SV-40 or polyoma) which is readily available and can be easily bioassayed for 
infectivity following irradiation. Hopefully, more model viruses can be included 
to generalise the findings in respect of MW type of nucleic acid and degree of 
double strandedness. As with all inactivation tests, we have to ask ourselves 
how much inactivation is worthwhile? Calculations suggest that γ-irradiation 
will achieve 10²–10³-fold inactivation of hepatitis B. However, bearing in mind 
that screening has now reduced infectivity to such titres, it could be attractive.

An alternative to γ-irradiation is heating (pasteurisation). This has been 
attempted by Behringewerke who now market “Faktor VIII HS” in which HS 
implies,`safe from hepatitis’. Unfortunately only one paper has been published 
(in German) and no details are given of solution compositions or yields. 
However, estimates by PFC indicate 8% yield which is rather low. Examination 
of the process shows that by RIA of HBsAg and chimpanzee infectivity a total 
reduction of 107–108 occurred, but much of this must be due to removal of 
antigen by physical means (RIA for HBsAg< 1 ng/ ml in final product). In fact 
the process clearly only works because large amounts of protein (fibrinogen) 
are removed prior to the heating step and these preliminary steps may well 
be responsible both for the removal of hepatitis and the low yields. Thus 
we conclude that heating of itself may not be an inherently low-yield step, 
nevertheless it is clear that low fibrinogen (= high purity) is a desirable product 
for both heat inactivation or γ-irradiation processes.

A third approach which has been used for FIX concentrates (but not for FVIII 
concentrates) is a combination of β-propiolactone and UV irradiation. This 
has been used by Biotest Serum Institute (Frankfurt) but very little practical 
information is to hand. Published information is contradictory: one paper states 
that a total 104-fold reduction is achieved (10³-fold inactivation and 10¹-fold 
purification) whereas a more recent abstract claims 107-fold reduction or 108-
fold if a third treatment step (aerosol adsorption) was used. This latter step was 
only applied to normal serum pools but it implies that (a) adsorption is feasible 
to reduce infectivity at low concentrations and (b) that Biotest are not totally 
satisfied with β-PL-UV on their own. Furthermore, since about 40% of FII is 
inactivated, we may predict that FVIII:C will be greatly inactivated, though no 
published data is to hand.

Finally, although little data is available, some attention has been given to non-
specific filtration/adsorption of hepatitis virus. Kabi have published a method 
in which dextran sulphate was used to purify HBsAg and more recently 
caprylhydrazide agarose was used to adsorb out HBsAG from FIX concentrates. 
Obviously, further work and information are needed in this area, but it has 
one great attraction, namely that removal of infectivity can reasonably be 
equated with removal of HBsAg assayed by RIA and thus obviating the need 
for infectivity assays during development work. However, such assays are not 
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yet available for non-A, non-B virus and the adsorbents may well have to be 
redeveloped and tested for each virus type.

Assay of infectivity is the major problem to be faced in this work. At present only 
one assay is established, that in chimpanzees. This service is available commercially 
and without a serious waiting list (at present). We are informed by Dr Kellner 
of the NY Blood Bank that acquisition of suitable chimpanzees cost $8,000 per 
animal and a further $1400 per month for laboratory testing and care. Thus each 
chimpanzee will cost about £10,000 per 6 month trial, and a straightforward 
experiment (3 samples, 3 controls) would cost £60,000 minimum.

More recently, reports from Panama indicate that Owl monkeys can simulate 
closely the human hepatitis-A virus infection. If they can also be infected with 
other human hepatitis viruses, then the cost of acquisition and availability 
of animals would improve. However, we should not anticipate that such a 
colony would be any cheaper to run and it would still be (geographically) very 
inconvenient. It also has to be developed to the same state as the chimpanzees 
which may take some time.

Finally, the most attractive possibility would be a tissue culture assay for hepatitis 
virus. No such assay exists, but we should actively pursue those working in the 
area to see if such an assay is likely to appear in the near future. Also, we 
might consider undertaking such work ourselves. A cell line (‘Alexander’) of 
human hepatoma has been established which appears to have incorporated 
the genome corresponding to the HBsAg but not to the core antigen, ie it 
does not produce infective material but this does not constitute a tissue culture 
assay of infectivity.

11.58  The report proposed work on filtration, heat inactivation and irradiation, and 
literature search. A schedule of the resources required was set out. This paper appears 
to be important in defining the position of Scottish workers (in Edinburgh and Glasgow 
at least) at the time, and disclosing the level of understanding of the complex issues 
that were beginning to be addressed. A considerable intelligence gathering exercise was 
thought necessary to equip the group to carry out its remit. It was noted that Dr Macleod 
was conducting research on the behaviour of Factor VIII:C (Factor VIII activity) in higher 
purity concentrates, and in the presence of stabilising salts. Otherwise, the paper appears 
to raise questions whether the members of the group had more than second hand 
information about the topics addressed and whether they had been actively engaged in 
relevant research prior to the start of Dr Cash’s scheme.

11.59  When the SNBTS Directors met on 16 March 1982101 and on 15 June 1982,102 viral 
inactivation was not discussed. Meantime, the SNBTS Factor VIII Study Group met on  
30 March 1982.103 Dr Pepper spoke to the Factor VIII Safety Action Group’s first report, 
above, summarising the options identified in the report; providing some context; and 
passing on the group’s recommendations. He is reported to have said that relevant factors 
to be taken into consideration were that Hepatitis B was still a risk although reducing 
now that screening was available; available data indicated that the properties of NANB 
Hepatitis were similar to those of Hepatitis B although this was by no means certain; 
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there was a view that there were separate classes of NANB Hepatitis virus, and that the 
pathology of NANB Hepatitis virus was still not well defined. Because of this it would not 
be worth pursuing inactivation unless there was a commitment to prove that treatment 
was effective. He said that the methods of inactivation available were heat treatment, 
irradiation or adsorption.

11.60  The report provoked considerable discussion. Laboratory facilities would be a 
challenge, partly because of the need to separate facilities using infected and uninfected 
material. The PFC microbiology facilities would not be ready in time. The laboratory at Law 
Hospital could not accommodate the equipment. Mr Watt raised issues over the use of 
chimpanzees, but it was stressed that access to animal models was required immediately. 
The decisions recorded were:

• Dr Pepper should contact Dr Craske at Manchester for details of reactions 
to Factor VIII in the hope of getting some contaminated product.

• Dr Prowse ‘pointed out that PFC would have samples of infected material, 
although this would not, obviously, include commercially produced VIII.’ 

• Dr Cash offered to contact Dr Mannucci, and Dr Prowse offered to contact 
Dr Ludlam to ask for help.

11.61  Meantime work would go on within the resources available.

11.62  The Factor VIII Safety Action Group held its second meeting on 30 March 1982.104 
The group identified the study of inactivation by heat, irradiation and hydrophobic 
adsorption on the various Factor VIII complex activities as courses of research action to 
be undertaken. Central to that was continued work on the heat process as developed by 
Behringwerke, consisting of heating to 60˚C for 10 hours. A second report was prepared 
for the Factor VIII Study Group’s meeting on 3 June 1982.105 This report showed movements 
in thought over the relatively short period from February into March 1982. 

SUMMARY

Possible courses of action are becoming clearer, also limitations are very 
evident. It is proposed that action continue to investigate the effects of heat, 
radiation and hydrophobic adsorption on FVIII activities. It is also proposed 
that action be taken to investigate other infectivity assays than chimpanzees, 
notably owl monkeys, using established colonies. It is also proposed that a 
model of hepatitis B inactivation be set up using Woodchuck hepatitis virus 
as the closest analogue. This will require either assay of samples in the U.S. or 
establishment of a Woodchuck colony here. Finally, it may also be desirable to 
offer a research grant to apply for sufficient funds to use the existing commercial 
chimpanzee infectivity model. Efforts are continuing to make personal contact 
with leading groups in the field (e.g. NIH) to stay abreast of current and future 
developments…

Roughly speaking, three courses of action are being undertaken simultaneously. 
These are:

104 [SNF.001.3799] See also report dated 22 March 1982 by P Foster on preliminary test lots of new Factor VIII concentrates 
[SNB.007.3546]

105 [SNB.001.3902]

reference_pdf/SNF0013799.PDF
reference_pdf/SNB0073546.PDF
reference_pdf/SNB0013902.PDF


Chapter 11: Viral Inactivation of Blood Products

445

1. Study of the condition of inactivation by heat, irradiation and hydrophobic 
adsorption on the various FVIII complex activities.

2. Investigation of possible infectivity assays.

3. Procurement of known positive, titred infective material, namely hepatitis B, 
non-A, non-B and Woodchuck H.V.

Detailed actions under these headings are as follows:

1 Inactivation Processes

(a) PFC (Alex Macleod, Peter Foster and ? (sic)) should continue their work on 
the heat process as developed by Behringwerke. This consists of heating to 
60˚ for 10 hours in the presence of 50% sucrose and 2 M glycine and has 
a yield of biological activity of 8%. Attempts must be made to confirm this 
with existing intermediate purity material, see how the newer higher purity 
material behaves, and try to improve the yield figure considerably. This latter 
work could fit in well with existing work of Peter Foster concerning metal 
ion and poly acid salt additives. We are entitled to assume the results of BoB 
that 60˚/10 h inactivates non-A, non-B by chimpanzee assay (Tabor et al).

(b) DSP will arrange for more samples to be irradiated at different temperatures 
and from different degrees of fibrinogen removal, to see the effect of 
these variables. Supplies of porcine high potency FVIII:C may have to be 
purchased if suitable material is not procured gratis from Speywood. At 
present, it seems that low fibrinogen is a pre-requisite for a soluble product 
following r.5 mRad, though reduced water content and/or low temperature 
during irradiation could obviate this problem. Unfortunately, the existing 
commercial irradiators do not offer low temperature processing.

(c) DSP will synthesise capryl hydrazide agarose (as per Einarsson’s paper from 
Kabi) to see if it removes the different activities from a FVIII complex. If 
it does remove them (desired result) we are entitled to assume that HBV 
will be removed. However, this is not a major benefit since HBV is a minor 
risk now compared with non-A, non-B hepatitis. There is a good chance 
(which will require proving) that non-A, non-B will be removed also by this 
approach. If the FVIII:C is recovered in high yield, alternative chemistry for 
synthesis will be investigated (eg epoxide – mercaptan coupling) to give 
the same uncharged C8 alkyl hydrophobe, but to avoid the problem of 
patent piracy. Furthermore, (since it is implied in Einarsson’s paper) a better 
alternative to non-cross linked agarose will be tried. The best candidate on 
the grounds of chemistry, rigidity and porosity is Sephacryl S-100.

2.  Infectivity Assays:

Because of the time taken to solve this problem, it is appropriate that efforts be 
made now before any positive results are available from the inactivation study. 
One general point should be made and that is that since heating (60˚10 hrs) is 
now widely held to be effective in destroying infectivity, we might be able to 
dispense with an infectivity model completely and go straight to human trials 
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(this is what Behringwerke are doing), if we could improve the yield of FVIII:C 
after heating.

(a)  RS (Somerville) is contacting various persons in North America with a 
view to arranging infectivity trials of hepatitis B and non-A, non-B in owl 
monkeys. Colonies exist in Panama (Gorgas Institute) and in Maryland 
(Ft. Detrick). Other colonies exist in the UK and JW is pursuing these for more 
details. Both Edinburgh University (Bush Estate) and Inveresk Research are 
able to offer commercial rates of colony care at least an order of magnitude 
less than chimpanzees and with a much shorter time scale. Unfortunately, 
on paper at least, the owl monkey is unlikely to be susceptible to human 
hepatitis virus B (and non-A, non-B). The latter are DNA viruses, belonging 
to a separate class (‘slow viruses’) from the hepatitis A virus, which is an 
RNA virus, similar in many respects to the enteroviruses like polio.

(b)  Information is still being gathered about existing chimpanzee colonies, and 
how they are used, what results are being obtained and at what costs. It 
is clear that chimpanzees can be used at a much younger age than was 
previously mentioned (2 yrs vs 3 yrs). It is also rumoured that NIH costs 
(contracted to a colony in US) are lower than those in Liberia. As we are not 
a commercial concern (?) it might be possible to use this colony instead. No 
details have come to hand yet about Zuckerman’s chimpanzees in London.

(c)  Since our last meeting, some details have surfaced concerning the 
woodchuck hepatitis virus (Werner et al, J Virol., 1979, p. 314–422) which is 
a close homologue of human hepatitis B. It has about 5% of DNA homology 
and is physically identical to the human material. It is not known (to me) 
whether this poses an infectivity threat to humans, but I am assuming it is 
of low risk. In addition to Werher’s group in Philadelphia, a second group 
headed by Dr Gerin is also using this model in Washington DC It is a prime 
candidate for modelling the physical inactivation processes and we now 
propose that it replace the earlier proposal of different unrelated viruses. 
Most importantly, an infectivity assay is available and it can be handled in 
an ordinary laboratory. This makes it a very good candidate for a research 
grant submission. I am presently unaware of any woodchuck colonies in the 
U.K., but this could be pursued by DSP or JW.

3. Procurement of Infective Material

(a)  This has proved a frustrating search. Various people were contacted in the 
UK but none had much to offer. C Rizza in conjunction with J Craske are 
running a prospective trial of ‘first time’ haemophiliacs receiving NHS and 
commercial concentrates. Samples (10 ml) are taken at regular intervals and 
Craske uses these for putative screening tests. CR has the liver enzymes 
done and all data relevant to batch numbers are entered on a computer 
data base, together with other regular haemophiliacs who report incidents. 
Depending on who you ask, the infectivity of NHS/Commercial concentrates 
in first time haemophiliacs (receiving 3000 units from batches of 5000 
donations) is either 100% (J Craske) or 50% (C Rizza).106 Clearly this is 

106 The Oxford data supporting these figures was summarised in.[SNB.001.5241] The data refer to the ‘Oxford 30’
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non-A, non-B at low dilution. Hepatitis B is much less common, it is said that 
it takes 4 exposure-years before this is acquired. Thus, we must assume that 
all batches of NHS VIII concentrate and commercial concentrates (of 5000 
donations or more) are positive for non-A, non-B. I doubt that the levels 
would be detectable, however, (even assuming that we had an RIA/IRMA 
for non-A, non-B) and thus we cannot even guess at what their chimpanzee 
infectivity titre might be. In an effort to get hold of titred concentrates, I 
have written/telephoned Drs Gerety, Tabor and Alter at NIH/BoB, but so far 
nothing has materialised. They are of the opinion that ‘factor concentrates’ 
are one type of virus, ‘F’, and plasma is another type of virus ‘H’. I suspect 
that the situation is more complicated than that, but the conclusion is 
the same, namely high titre non-A non-B (≥ 10³ ciu/ml) does not exist in 
concentrates, so will have to be obtained by plasmapheresis of infected 
haemophiliacs. Dr Alter at NIH Blood Bank is alleged to have this material.

(b)  Whilst pursuing the possible ‘black list’ of batch numbers, I was led to Duncan 
Thomas at NIBSAC, who did have two library samples of Armour AHF batch 
J70902, which was reported in November 1980 to have given rise to three 
separate ‘hepatitis’ incidents in 3 separate individuals. Unfortunately, the 
3 episodes were ‘B’, ‘non-A, non-B’ and ‘uncharacterised’, so either the 
concentrate is multiply infected or the clinical data are very unreliable. So 
far this is the only material I have actually got my hands on, but it illustrates 
the problem of small sample size and the impracticability of doing e.g. 
chimpanzee infectivity studies on such material, leaving only one vial for 
experimental work! It was pointed out that most FVIII batches are consumed 
long before any hepatitis is seen/reported, but in a few favourable cases of 
larger batches or smaller Centres, some recall does result in a number of 
vials being returned. I understand that Jim Smith/Elstree gets this material, 
though whether it is available to us is another matter! JS alleges it could be 
salvaged on about one occasion per year. 

(c)  This latter information raises the interesting question as to what happens to 
Scottish material? It is inconceivable that we do not have frequent non-A, 
non-B contamination. Do any vials survive long enough to be withdrawn? 
Are the clinical reports available? Do ‘first time’ haemophiliacs get special 
attention as regards LFT’s, reporting of symptoms and segregation of batch 
numbers? It seems entirely likely that PFC’s library of FVIII:C concentrates 
must contain significant quantities of non-A, non-B material, albeit diluted. 
If we could identify a particular batch with certainty, this would be of some 
value for future work in this area.

11.63  There is a question for the Inquiry whether this discussion underlines a degree of 
uncertainty in Scotland about the project generally, despite contact with a wide range of 
experts. At the same time it may suggest a determination to pursue a solution in Scotland.

11.64  The Factor VIII Study Group met on 3 June 1982.107 Dr Foster summarised the work 
on identifying suitable reagent(s) which could be substituted for citrate during production 
of Factor VIII, as it was known this was a major cause of inactivation of Factor VIII:C. 

107 [SNB.001.3902]
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Clotting problems could be counteracted by the addition of heparin, but solubility was 
more difficult to resolve. The results obtained so far, using sodium phosphate and glycine 
were not promising. Studies were currently being carried out using maltose, which had 
shown improved solubility, but it was not yet known if the improvement was sufficient to 
compensate for the absence of citrate. In terms of fibrinogen removal the working party 
were able to specify Factor VIII losses which would be necessary to achieve a stated arbitrary 
figure of fibrinogen content. Zinc concentrations in the final product were a cause for 
concern. There had been much work but, to date, little progress. Dr Pepper presented the 
Safety Action Group’s report. Discussion centred on the proposed animal studies and the 
options available. This again provoked discussion, and no definite decisions were taken.

11.65  On 10 June 1982, Dr Pepper prepared a paper on inactivation by detergents.108 The 
proposal derived from work on Factor IX concentrates, and was not directly applicable to 
Factor VIII, but he proposed that the method might be adapted, with suitable detergents, 
to Factor VIII with a view to targeting the hepatitis virus specifically.109

11.66  The Factor VIII Safety Action Group met on 23 June 1982. A Protocol for an infectivity 
model in the tamerin sanguinis labiatus using putative human NANB Hepatitis virus was 
available.110 This document summarised the procedures for the trial of NANB Hepatitis 
human virus by the inoculation of up to nine tamerin monkeys. The stages proposed were 
the validation of infective source material; infectivity titration; and inactivation titration. The 
minutes of the meeting indicate that study was still proceeding across a broad front.111 
Investigation of the Behring approach was continued by Dr Macleod. Water content 
was to be studied. Samples had been obtained for radiation. Adsorption and filtration 
were current issues. Dr Foster’s work on purification required further experimentation 
with specific forms of HBsAg. Detergent studies were promoted. Animal studies were still 
being considered. And progress was being made with sourcing of materials. 

11.67  On 9 and 10 June 1982, Dr Farrugia (Edinburgh BTS) visited Dr Smith at PFL, Oxford, 
for discussions on PFL’s current production.112

11.68  In July 1982, the MRC decided to disband its blood transfusion research committee. 
NBTS proposed that they and the Scottish directors should set up a joint research committee. 

11.69  In August 1982 Dr Foster attended the ISH/ISBT Congress in Budapest. He produced 
a lengthy report dated 14 October 1982.113 It covered the preparation of non-infective 
blood derivatives (Factors VIII and IX) at paragraph 2. In relation to Factor VIII, he reported 
that two new products by Biotest and Hyland were described. Behring did not present, 
but documents were available.

11.70  The Biotest pasteurisation technique used ‘β-PL/UV’, (β-propiolactone and Ultra 
Violet). Details of animal experiments were provided. The manufacturing method was set 
out. The Hyland project was not listed, but described on invitation. Dr Foster reported:

The method was said to involve pasteurisation and details of chimpanzee 
experiments were presented.

108 [SNB.001.3921]
109 Compare the later development of solvent-detergent technology
110 [SNB.001.3917]
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113 [SNB.010.4452]

reference_pdf/SNB0013921.PDF
reference_pdf/SNB0013917.PDF
reference_pdf/SNB0013917.PDF
reference_pdf/SNB0074430.PDF
reference_pdf/SNB0104452.PDF


Chapter 11: Viral Inactivation of Blood Products

449

Concentrate was spiked with hepatitis B and heat treated. Control chimps 
developed hepatitis (ALT peak) after 6 weeks, ALT levels then returned to 
normal but were raised again at week 11. This was thought to be evidence of 
infection by both B and non-A, non-B. The experimental chimps have shown 
no evidence of infection to date (ie after 8 months) but they are still being 
observed. It was also stated that the viral challenge that had been inactivated 
in this study was 300 CID (Chimpanzee Infective Doses) but that a higher 
challenge (30,000 CID) had not been ‘completely’ inactivated by pasteurisation. 
No details of the experiment were given.

The method of stabilisation of FVIII was not reported but privately it was 
admitted that this had been discovered accidentally and that the yield was 
about 200 iu/l. The method is therefore probably different to the sugar/glucose 
stabilisation of Behringwerke.

11.71  He provided details of other studies including a study by Rubenstein of heat 
treatment applied to coagulation factor concentrates in freeze dried form. Products from 
different manufacturers behaved differently. One product would not withstand heat 
treatment while another gave 50% retention of Factor VIII:C after 10 hours at 80˚C or 
71% retention of Factor VIII:C after half an hour at 100˚C.

11.72  Dr Foster made personal comments:

β-PL/UV methods

In the process presented for FVIII the mechanism(s) of viral inactivation/removal are 
difficult to discern. There would appear to be 6 possible components with only 
their combined effectiveness tested in the animal study. These components are:

(i)  HB Antibody in the Plasma Pool –The titre of this was not stated but it 
seems to have been insufficient alone to protect the control chimp (i.e. tested 
with spiked cryoppt extract).

It is of interest to note that in his lecture on fractionation Brummelhuis gave a 
figure of 0.4 iu/ml IgG(H) to be added to a product such as factor VIII for HB 
protection.

Presumably non-A, non-B protection may be provided by IgG(N) added to the 
product, or perhaps administered separately (intravenously?)

(ii) Tween 80 – This acts by stripping off the viral coat, a mechanism currently 
being investigated by the Scottish group. No details of detergent fractionation 
were given.

(iii) UV Irradiation – Conditions not specified but probably the same as the 
fibrinogen method.

(iv) PEG Fractionation – details not given but could conceivably involve a 3.5% 
cut which could precipitate some virus.

(v) β-PL – Conditions not given, but certainly more gentle than previous 
examples.
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(vi)  Aerosil Adsorption – said to be essential to obtain non-infective product. 
Exact conditions not given.

Aerosil is an effective adsorbent of fibrinogen and at one time formed the 
basis of a high-purity method being researched at NYBC. The method was 
said to be finally abandoned due to problems of activation etc (Horowitz, 
personal communication). The use of Trasylol in the fibrinogen method…may 
be relevant here, though no mention of this was made for the FVIII process.

Although FVIII was said to be very sensitive to β-PL no information was given 
on yield, degree of inactivation etc. Hence a considerable number of important 
questions remain to be answered.

Heat treatment

The work of Rubenstein using labile factors in their freeze dried state is very 
interesting but freeze drying is also likely to protect the virus and infectivity 
data is essential.

The Hyland product is perhaps the most interesting. If the yield indicated…
is confirmed this is probably higher than the present method for Hemofil and 
therefore represents a definite break-through in FVIII stabilisation. Will this ever 
be published?

11.73  Scottish workers had not resolved any of the issues identified, but attention had 
already turned to the use of what would be a rare resource when developed. Dr Cash 
addressed the Budapest Congress on SNBTS’s programme to meet clinical demands into 
the next century. Dr Foster reported that it was generally agreed among those attending 
the Congress that ‘hepatitis free’ concentrates should be restricted to use in haemophiliacs 
with no previous signs of infection.114 Dr Foster’s report appears to have been available 
among the papers for the meeting of the Factor VIII Study Group on 14 October 1982 
(below para 11.81), but the minutes do not refer to discussion of its contents.

11.74  Dr Foster seems to have procured a copy of a Behringwerke paper, published on 
16 July 1982, which emphasised the variation in purity and in the content of active 
components in a range of commercial products, against the standard of the Behringwerke 
product, and emphasised the highly purified nature of that product.115 In contrast to the 
published paper, which emphasised the need for high-quality preparations for effective 
treatment of haemophilia patients, and the requirement for ‘standardized, highly purified 
Factor VIII concentrates, free from infectious material, particularly hepatitis viruses’, 
but made no explicit claim for the Behringwerke product, a typescript paper on the 
Behringwerke product produced at the Budapest Congress 1982 stated:116 

Until recently it has been impossible to eliminate the danger of hepatitis from 
certain plasma products, in particular clotting factor concentrates. When using 
factor VIII concentrate for haemophilia it was therefore necessary to weigh the 
benefits against the hazards. Now, however, thanks to a new manufacturing 
process, a safe Factor VIII concentrate is available. Experimental and clinical 
trials have confirmed its freedom from hepatitis risk.

114 [SNB.010.4452]
115 A Kroniger, A Kumpe, W Wormsbacher, B. Herchenhahn, (Schriftleitung: Prof Dr Dr hc H. G. Lasch; Prof Dr Dr h.c. P Matis.

Dr F Knuchel) Factor VIII Concentrates Die Medizinische Welt 16 July 1982. 
116 Dr Cash thanked Dr Foster for sending him a copy of this on 12 April 1983: [SNB.007.3600] 
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11.75  The paper discussed the risks to which patients with haemophilia were exposed by 
the need for lifelong replacement therapy with coagulation factor concentrates. Chronic 
liver disease had replaced haemorrhage as the major hazard. There had been a shift in 
the ‘virus spectrum’, similar to that which had occurred in post-transfusion hepatitis, Type 
B having been partly replaced by NANB Hepatitis which had proved especially dangerous 
among patients with haemophilia. The paper proceeded:

The risk of hepatitis among haemophiliacs had become very serious and urgent 
measures were required to combat it. In principle there were two possibilities:

1. Active or passive immunization of haemophiliacs.

2. Introduction of products free from hepatitis risk.

11.76  Vaccines and immunoglobulins against hepatitis were not available for NANB 
Hepatitis. Single donor cryoprecipitate derived from medically supervised regular donors 
would have solved the problem only for a very small number of patients. Sterilisation by a 
combination of β-propiolactone treatment and ultra-violet irradiation was not applicable 
to Factor VIII. The paper proceeded:

In view of these facts we endeavoured to work out a method of producing 
hepatitis-free concentrate. We chose heat sterilisation, because it had been 
used for albumin for many years and was of established value. The removal 
of hepatitis risk by the albumin production process is based essentially on 
three stages: 1. Screening of all donor plasma by a third generation test and 
rejection of HBsAg-positive donations. 2. Elimination of hepatitis virus (BV) 
during the fractionation process. 3. Inactivation of any residual virus particles 
by heating the final product to 60˚ for 10 hours. The Factor VIII molecule is 
highly susceptible to elevated temperatures and the heating process was made 
feasible only by addition of stabilizers which protect the molecule from thermal 
inactivation.

11.77  At that stage, proof of the elimination of NANB Hepatitis had not been established: 
the final outcome was a product free from Hepatitis B virus. However, it was said:

In the light of the experimental and clinical results it may be said that the 
possibility of transmission of hepatitis B by Factor VIII HS can be ruled out. 
Furthermore non-A/non-B has so far not been observed and the characteristic 
signs have not been seen. However, long-term observation is being continued 
so that a definitive statement can be made.

11.78  Much of the information collected was very repetitive of the terms of the 
Heimburger article from 1980. But the paper reflected the strongly advertised claim that, 
notwithstanding the qualification in the final paragraph, Behringwerke had developed 
a hepatitis-free product. The Mannucci trial of Hemofil T (Travenol) product (treated at 
60°C for 72 hours), begun in 1982, was destined to show NANB Hepatitis transmission 
in previously untreated patients treated with this product. Dr Mannucci imparted this 
information at a meeting in Barcelona in September 1983. However the report reflected 
the general interest in the subject in 1982, and in the virus infectivity model applied in 
Germany, and may explain the approach to research adopted in Scotland in 1982 and 
1983 in particular.
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11.79  The SNBTS Directors met on 14 September 1982117 and 14 December 1982.118 
Viral infectivity was not discussed. 

11.80  On 16 September 1982, Dr Foster prepared a progress report on the development 
of high-purity Factor VIII.119 He discussed the prevention of Factor VIII inactivation during 
processing; the development of a high purity method; dealt particularly with the use of 
zinc; and noted that hepatitis experiments were being carried out in the USA by Dr Bier 
at CDC, Phoenix.

11.81  The Factor VIII Study Group met on 14 October 1982.120 Since the last meeting Dr 
Foster had become aware that patent applications had been filed by some commercial 
companies on the use of dextrose. He therefore thought it worthwhile to study the 
effects of this sugar on solubility. The report of the work of the Safety Action Group 
appeared to show a change of direction. It had been concluded, at least meantime, that 
irradiation was not a practical proposition. Further study of adsorption was now thought 
not worthwhile. Some aspects of the work were thought to qualify as research projects, 
but not to be immediately applicable to clinical products. Various detergents had proved 
quite successful, but should not be pursued at the expense of heat treatment, which was 
considered a better option. For purposes of virus inactivation, heat treatment was now 
the first option of the group ‘in view of developments which had occurred since the last 
meeting’. Dr Macleod (PFC) would continue studies of heat process using high purity 
product. Edinburgh BTS would assist if necessary. Dr Milan Bier had started work on zinc 
fractionation and it was thought that it would be worthwhile to await his results. There 
was no substantial progress in relation to animal trials, but they remained a material part 
of the work envisaged. The recommendation at this stage was to abandon attempts to 
apply the Behringwerke method to intermediate purity Factor VIII and to concentrate on 
the use of high-purity material. 

11.82  Background information on the patent position was provided later, in 1984, in 
a memorandum from Dr Foster to Dr Perry and others.121 Sorbitol was first used as a 
stabilising agent at PFC in October 1982 by Dr Macleod after reading papers by Gekko 
et al which Dr Pepper had distributed.122 PFC had not at that time seen Behring’s patent 
(USA patent 4297344, 1981) but had an understanding of the process from the Zolg 
translation of Heimburger’s paper (above at paras 11.44-11.50). All of the Behringwerke 
data related to saccharose, but the patent claims were wider. The PFC process might lie 
outwith the patent because of the specific use of sorbitol, the concentration used, the use 
of calcium as a stabiliser, and the fact that the patent did not cover Factor IX. But NRDC 
had not wished to pursue a patent application on behalf of SNBTS. 

11.83  Events over the summer of 1982 appear to have led the Safety Action Group to 
narrow the scope of its activities. There was no minute of any challenge at the Factor VIII 
Study Group meeting of the views expressed by Dr Pepper. On 19 October 1982, Dr Foster 
wrote to Dr Smith, BPL:123
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On the FVIII front we are still grinding away at the yield problem and have 
started to look again at the high purity situation. We are currently pursuing 
precipitation by metal-ions, which is something we stumbled on with Milan 
Bier a few months ago. The early results are interesting but its going to be 
stuck on the lab bench for a long time yet. Everyone is getting very hot about 
pasteurisation, especially since Budapest. The little work that we have done 
suggests that higher purity material is needed and so far FVIII (using Duncan’s 
CAG assay) has always gone into the solids phase!

Supernine has at last entered into some serious clinical study with early results 
very promising…

11.84  Dr Smith replied on 3 (November?) 1982.124 He offered the conjecture that for 
a year or two clinicians would have to make hard choices and that ‘the patients may 
have to be the test animal’, given lack of knowledge of what NANB Hepatitis was and 
what chemicals might do to it. He said that BPL were doing a little on heating Factor VIII, 
but only on gentle conditions for the removal of fibrinogen. This may be an important 
representation of BPL’s research and development work at this time.

11.85  Between 19 and 22 October 1982 the second International Max v Pettenkofer 
Symposium on Viral Hepatitis was held in Munich.125 There were reports of American 
chimpanzee trials of heat-treated human antihaemophilic factor concentrates which 
claimed success and of German (Behringwerke) processes which were also said to be 
successful.126 Dr Foster reported to Mr Watt on 26 October 1982 that there had been 
considerable progress.127 

11.86  Subject to concern about patent rights, greater optimism was again reflected in 
a memorandum from Dr P Foster and Dr A Macleod to Mr J. Watt on the subject of 
pasteurisation:128 

In recent weeks our studies on the heat treatment of labile fractions have 
shown dramatic results using sorbitol as a protective agent.

In initial experiments good results have been obtained using either sorbitol 
alone (fibronectin,1gG) and sorbitol/glycine mixtures (FIX, FVIII, plasminogen). 
While it is important to stress that these are very early results and that much 
more work remains to be done, the potential impact of this work suggests that 
we need to clarify the patent situations as soon as possible.

11.87  They noted that patents could have been filed that covered the area. Mr Watt 
wrote to Dr Cash on 18 November 1982 asking him to take steps to protect the Scottish 
work.129
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11.88  Advice on patent protection was sought, and in the Journal of the International 
Society of Thrombosis and Haemostasis there was a brief statement of the pasteurisation 
claim made in name of Dr MacLeod, Dr Dickson and Dr Foster.130 The critical claims were:

A factor VIII preparation has been pasteurised after the addition of 1850g of 
sorbitol and 50g of glycine per litre of factor VIII concentrate. The pH of the 
solution was carefully controlled during pasteurisation and no precipitate formed 
during the heating process. The recovery of FVIII activity over pasteurisation 
was greater than 70%. The sorbitol was removed by diafiltration.

Factor IX concentrate has been found to be stabilised by the addition of 1300g 
of sorbitol and 50g of glycine per litre of concentrate at pH 7.2. The FIX recovery 
over the pasteurisation process was 65% and there was no increase of in vitro 
thrombogenic activity as measured by the NAPTT and Tgt50 tests.

11.89  The distinctive characteristic claimed for the method was the use of sorbitol and 
glycine before pasteurisation.

11.90  There appears to have been keen awareness of competition from commercial 
manufacturers at this stage. A meeting took place on 15 December 1982 at BPL131 to 
discuss the ‘implications for the Haemophilia and Blood Transfusion Services of Commercial 
Introduction of “Hepatitis-Safe” Factor VIII and IX’.132 The paper set out a number of 
‘commercial considerations’, including an analysis of the market for various products, 
price competition and the impact on product availability, and price inflation through 
claims of safety. It proceeded:

The above statement defines the need for centralised, fully controlled 
prospective trials of ‘HS’ materials, best operated through a properly executed 
National Clinical Trial lodged with the Regulatory Authority.

End results will carry a level of significance of value to user and producer. 
Information beneficial to the UK will be optimised.

Manufacturers entering the trial should undertake to make positive contributions 
of data and financial support in return for a properly conducted trial in a well-
documented community of haemophiliacs. 

[It is realised that overseas producers do not have access to trial facilities of 
equivalent quality and variety elsewhere.]

11.91  The authors offered the following proposals (to whom it is not possible to say):

(a)  That random exploitation of the haemophilia service by commercial 
organisations for the study of ‘hepatitis-safe’ products should be 
discouraged.

(b)  That the Haemophilia Services should create a formal basis for controlled 
clinical trial of alleged ‘hepatitis-safe’ products in line with the requirements 
of Medicines Act.

130 ‘Pasteuristion of coagulation factor concentrates’, Abstract, International Society of Thrombosis and Haemostasis 1983; 50:432. 
[LIT.001.0030]

131 The DOH document has had all identification of participants redacted out
132 [DHF.003.0059]
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(c)  That the Haemophilia Services, PHLS and NBTS should combine resources in 
a manner likely to advance economic treatment of NHS haemophiliacs with 
safe products.

11.92  This approach appears necessarily to have implied delay in use of the new products 
on an authorised basis.

11.93  On 6 January 1983, Dr Cash wrote to Dr Forbes, Consultant Physician at Glasgow:133 

I thought I ought to let you know, in advance, that we (PFC) hope to have a 
new factor VIII concentrate available by the late Spring of 1983 for preliminary 
studies … The production method will have to remain a secret at the moment 
until patenting formalities have been finalised … I write to enquire, in advance, 
whether you would be prepared to collaborate with us and undertake the 
necessary studies [with Dr Ludlam at Edinburgh].

11.94  Subject to the changes of direction during the year, pasteurisation of a high-purity 
product, using sorbitol and glycine as stabilisers, seems to have emerged as the main 
characteristic of PFC’s proposed solution to virus inactivation in Factor VIII and Factor IX. 

11.95  A material issue relative to chimpanzee studies emerged from a letter sent by 
Dr Cash to Dr DL Aronson, Director, Coagulation Branch, Division of Blood Products, 
Bureau of Biologics in Bethesda, Maryland, USA dated 20 December 1982.134 Dr Cash 
was interested in the chimpanzee tests required for licensing in the USA. Information was 
available relating to proposals for animal testing in the USA. In particular SNBTS had a 
copy of a note, prepared by Dr Aronson, of a meeting held at the Office of Biologics on  
9 September 1982.135 At that meeting it was decided to recommend to NHLBI that it should 
attempt to coordinate animal studies, establishing a common inoculum, identifying a group 
of colony-bred chimpanzees and establishing common procedures. It was recognised that 
chimpanzee studies were ‘slow and fraught with inherent problems’. 

Summary of position by the end of 1982

• The prevalent understanding of the natural history of Hepatitis B infection 
was that it was an unpleasant illness, but seldom dangerous, and usually 
followed by complete recovery.

• Advances in viral biology had led to improved screening techniques which 
reduced the prevalence of transfusion- transmitted Hepatitis B, though by 
the end of this period many haemophiliacs had blood markers showing that 
they had been infected with HBV. 

• NANB Hepatitis, recognised as due to one or more blood-borne viruses in 
1974 and first described in haemophiliacs in 1975, was generally thought 
to have an acute self limiting course, or to lead to mild chronic hepatitis 
with a ‘probably benign’ prognosis (Sherlock 1981).
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• SNBTS research and development work on optimising Factor VIII yield and 
on purification, which had been the predominant feature of the 1970’s, 
continued.

• It was beginning to be understood that technological advances in increased 
yield and potency of Factor VIII and Factor IX had not made the products 
safer in terms of virus transmission.

• A wide-ranging investigation of methods of virus inactivation had been 
initiated and was in progress in Scotland as elsewhere.

• Inactivation methods, whether based on chemicals or heat, reduced 
dramatically the yield and efficiency of Factor VIII and Factor IX obtained 
from blood, and there was a lack of blood markers for NANB Hepatitis. 

• While a variety of experimental programmes had been started in Edinburgh 
and Glasgow, pasteurisation of a high purity product, using stabilisers at the 
heat-treatment stage, was emerging as the favoured option.

• The risk of infringing the intellectual property rights of others was under 
investigation, but it was believed in Edinburgh that SNBTS had a sufficiently 
distinctive process to warrant patent protection for it.

• There was a perceived need for animal testing prior to release of any new 
product for trials or clinical use.

1983: The HIV/AIDS Epidemic

11.96  At the beginning of 1983, it was anticipated that a number of commercial suppliers 
would market heat-treated products in the near future. In Scotland, it was thought that 
NHS suppliers had to demonstrate their capacity to manufacture similar products.136 
Similar views were expressed in England. In a letter dated 10 January 1983, the PHLS 
wrote to the DHSS enclosing a copy of a letter intended to be sent for publication in The 
Lancet on the risk of NANB Hepatitis.137 The covering letter explained that ‘drug companies 
are planning to introduce ‘hepatitis reduced’ products, and it seems likely that attempts 
may be made to use the method of doing trial transfusions on a named patient basis 
and not submitting them to formal clinical trial.’ The proposed letter referred to the viral 
inactivation methods that had been published, and the lack of methods of assaying the 
infectivity of preparations containing NANB Hepatitis viruses other than by chimpanzee 
inoculation or parenteral injections in man. And it stated:

It is important that any new ‘hepatitis reduced’ factor VIII or IX concentrate 
should be assessed by suitable prospective trials in patients with no known 
previous exposure to factor VIII or IX concentrates. These products are likely to 
be expensive, and in our opinion it would be valueless to use these preparations 
in patients who have received more than 5 batches of factor VIII, as it is likely 
that they have already been exposed to all non-A, non-B viruses commonly 
associated with transfusion hepatitis.138

136 [SNB.005.8435]
137 [DHF.001.7106] 
138 The cut off at five batches appears to refer to data reported by Oxford suggesting that patients who had previously received four 

to five batches of material had a 50% chance of developing NANB Hepatitis.
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11.97  Whether to rely on chimpanzee studies, and the restrictive definition of human 
groups likely to be useful for trial purposes became controversial issues in the course of 
the year: many patients with little or no previous exposure to factor concentrates would 
be children.

11.98  The relative position of Scottish research was set out in a memorandum sent by 
Dr Foster to Mr Watt on 11 January 1983.139 PFC research and development work on the 
pasteurised product was well advanced, and clinical tests were due within three months. 
The procedural proposals were set out. By now, it had been agreed that the product 
would be prepared by the zinc fractionation method also under development in PFC’s 
research and development section, so that the clinical test would involve a test of the zinc 
product both heated and unheated (HTZFVIII and ZFVIII respectively). The pasteurisation 
conditions had not been determined precisely, but the requirements for materials were 
predicted on an approximate basis. The intention was to produce sufficient material for 
tests on six patients with non-heated ZFVIII, and six with HTZFVIII heated at 60˚C for ten 
hours. The narrative disclosed that Dr Foster was able to make a rough approximation of 
the yields achieved by the English NY process, but implicitly he did not have reliable data 
from England. A preliminary budget was prepared by 14 January 1983, but there were 
serious qualifications: there had to be a clearer idea of the methods to be used before 
‘any kind of sensible process design’ could be devised.140 When Mr Watt returned from 
the USA, he wrote to Dr Cash, on 1 February 1983, dismissing the budget as premature 
and inaccurate.141

11.99  On 12 January 1983, Dr Pepper prepared a report for a meeting of the Factor VIII 
Safety Group on 2 February 1983.142 The document noted progress on radiation, adsorption 
and detergent processes, in addition to heat treatment and purification. The report stated:

Heat treatment continues to be the ‘best choice’ and additional evidence is 
provided (mainly by word of mouth) that manufacturers in Germany, USA 
and UK are actively working on heat treatment. Patents have been issued to 
Behringwerke in Germany (No 2,916,711) and the USA (No 4,297,344) for the 
heat-stabilization of factors II, VIII, XIII, ATIII and plasminogen using glycine-
sucrose. An additional advantage claimed for this process is low fibrinogen. 
Not mentioned however is the yield of FVIII:C which is likely to be low. Cutter 
and Hyland are also pursuing heat treatment, and it is reported that Cutter are 
patenting other sugars and Hyland have empirically found around 60% yields 
with one raw material, the reason for this is not known.

A copy of a report from the Bureau of Biologics meeting on 9 September 1982 
summarises the views of Dr Kosow (ANRC) which confirms earlier reports that 
protein denaturation is the likely route of inactivation by heat.

Heating of NANB has proved effective with 100CID using 60˚/10 hrs….

11.100  Dr Pepper was, in the event, somewhat premature in concluding that heat-
treatment had ‘proved’ to be effective at 60˚C for ten hours. But his comments show 
an understanding of what was happening in the market and highlight the nature of 
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the developments: these were viewed as innovative products, incorporating patentable 
inventions. If the UK public service manufacturers were to compete in this market, they 
would either have to purchase licences or develop products sufficiently differentiated from 
the patented products to avoid infringement. There was evidence of considerable effort 
being made to identify the essential elements in the manufacturing procedures adopted 
by commercial manufacturers, and to develop distinctive processes to support domestic 
products.

11.101  Dr Pepper also discussed animal infectivity trials that emphasised the need to 
use chimpanzees as the only animals suitable for the purposes of study. Discussions with 
the US Department of Health and Human Services, FDA, Bethesda, led to a letter dated 
13 January 1983 setting out a summary protocol for tests.143 The letter did not address 
the issue of the tests required for licensing that was raised by Dr Cash in his letter dated 
20 December 1982 (see para 11.95).

11.102  Dr Foster was in touch with Dr Smith at the PFL at this period, and kept him 
informed of progress on current research and development in Scotland. He sent a 
comprehensive letter to Dr Smith on 20 January 1983.144 The letter provided a great deal 
of technical information on the research and development work that had been carried out 
in Scotland. The substance of the information was repeated, in less technical terms, in a 
report for the SNBTS Factor VIII Study Group dated 24 January 1983.145 Dr Foster set out 
data on the Factor VIII project. As in his letter to Dr Smith, he reported that the laboratory 
study was virtually complete. He discussed the loss of Factor VIII activity in processing, 
the effect of adding citrates, the possible consequences of introducing calcium into the 
process, and the implications for stability. He reported on progress with the high purity 
project. And there were two sections on hepatitis specifically. These provide a picture of 
the current state of development on inactivation and related processes:

Fractionation

Dr Bier (Tucson) has completed his study of the effect of zinc precipitation on 
spiked cryoprecipitate extract. The extract (TE1) was redissolved in 30 ml H2O 
and 0.1 ml of a positive serum (HB titre 10 (to the six)) was added. Following 
zinc precipitation analysis by RIA showed no precipitation of HBsAg, either 
with or without heparin (2 u/ml).

Inactivation

Following the decision at the last meeting of the working party (14/10/82), 
to make heat treatment the priority method for study, further effort has been 
directed towards this topic.

A formulation of protective additives has been established which consistently 
shows a 70 – 80% FVIII recovery (1-stage assay) over the heating process (10 
hours at 60˚ C). However substantial losses have been experienced during 
both the reagent addition and the reagent removal operations. Study of these 
problems is now in progress and early results suggest that careful attention 
to control of pH and temperature is particularly important. The solutions are 

143 [SNB.007.3405]
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also relatively viscous and success will depend on the establishment of an 
appropriate process engineering design for large-scale operations.

11.103  The SNBTS and Haemophilia Directors met next on 21 January 1983.146 Dr Cash’s 
notes for the meeting commented that heat treated products ‘which should have a reduced 
risk of transmitting hepatitis’ would be commercially available in 1983.147 PFC was working 
on the project and it was hoped that in 1983–84, in association with the facility’s work 
on a low fibrinogen product, limited supplies would be available for clinical trial. Work 
was proceeding on Factor VIII and Factor IX. The same paper noted the problem of AIDS 
in the USA, but did not relate the emerging problem to work on heat treated products. 
The minutes of the meeting noted the developments reported, including development of 
a new method of providing a high purity Factor VIII concentrate low in fibrinogen that 
was currently subject to a patent application.148 It was anticipated that small amounts 
of this product would be released for limited clinical trials later in the year. In relation to 
heat-treatment of Factor VIII, he reported that, associated with the high purity project, 
PFC was also going ahead with the development of a heat-treated product with a reduced 
risk of transmitting hepatitis. Concern was expressed about the commercial firms who 
might capture the market for their own heat-treated product, and, by offering supplies 
of their material for clinical trials, might pre-empt the available suitable patients before 
the PFC product was ready for similar trials. Mr Watt explained the problems which had 
to be overcome in preserving acceptable yields and providing a product which was not 
too expensive, considerations that were of less importance with the commercial product. 
Directors were made aware of the fierce competition facing the PFC from commercial 
concerns and were asked to bear in mind the stated policy for the Scottish Health Service 
to be self-sufficient in blood products. PFC would have limited amounts of heat-treated 
Factor VIII available for trials in the near future, and Haemophilia Directors agreed to 
support PFC as much as possible in the development of clinical trials of the NHS product. 
It was agreed that the SNBTS Factor VIII Study Group should keep these developments 
under review and help to promote whatever collaboration was required to bring the PFC 
heat-treated Factor VIII most effectively into therapeutic practice.149

11.104  On 24 January 1983, Immuno of Vienna held a meeting at London Airport.150 
Immuno’s product had been tested on chimpanzees. At this meeting Dr Craske disclosed 
the results of work at Oxford that showed that previously completely unexposed patients 
with von Willebrand’s disease and mild haemophilia who were treated with BPL Factor VIII 
had 100% incidence of hepatitis, and that patients who had previously received four to 
five batches of material had a 50% chance of developing NANB Hepatitis. After discussion 
it was agreed by the experts present that product tests should in the first place involve 
adults with large Factor VIII requirements (and therefore a history of therapy). In view of 
the ethical considerations, one would progress to treating children only after satisfactory 
experience with adult patients. Immuno produced a summary of the discussion that was 
circulated on 24 March 1983.151 The impression conveyed was more optimistic than that 
set out in the participators’ reports. But comments attributed to Professor Bloom included 
four that would have been significant:
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Haemostatic activity in terms of in vivo recovery and half life and absence of 
toxicity should be ascertained in adult haemophiliacs.

The material should then be assessed in the treatment of adult haemophiliacs 
susceptible to non A, non B hepatitis by a properly conducted trial in susceptible 
patients in appropriate need of treatment….

The material could then be used on newly diagnosed children.

Trials could be arranged by the Committee of the Haemophilia Directors, and 
it would be best to use five separate batches with two patients receiving each 
batch.

11.105  In January 1983, AG Welch visited the Cutter Laboratories in Berkeley California.152 
He reported back to PFC that Cutter used sucrose in the pasteurisation of Factor VIII.

11.106  On 1 February 1983, Mr Watt appeared to be more pessimistic about the rate of 
progress than some of his colleagues. He thought that the ‘real problem’ of achieving the 
heating stage and executing all subsequent stages to the point of final dispensing would 
take time. He doubted whether it would be practicable in 1983–84. The best that could 
be done in the current year would be to prepare some small lots for clinical evaluation. 
Dr Cash was anxious not to lose momentum.153

11.107  The Factor VIII Study Group met on 2 February 1983.154 Dr Pepper’s report of the 
Safety Action Group repeated the proposition that heat treatment remained the method of 
choice, but commented on Immuno’s chemical methods, on irradiation, and on detergent 
methods. In relation to animal studies, variable results, high costs and shortage of animals 
and of infected materials suggested that ‘the optimal infectivity model will probably be 
high risk human beings’ This may have been intended to reflect the outcome of the 
discussions hosted by Immuno. 

11.108  So far as Factor IX products were concerned at this time, Dr Foster proposed 
the setting up of a dog colony for thrombogenicity testing.155 He also wrote to Mr Watt 
suggesting that the opportunity should be taken to improve the existing NY process used 
by PFC by using techniques derived from the inactivation programme.156 There were mixed 
responses to the proposal, some supportive, but others reflecting an anxiety to avoid 
additional work rather than re-establishing NY production after the refurbishment of PFC 
which was due to take place in 1983.

11.109  On 3 February 1983, Dr Cash wrote to Dr McDonald at Glasgow Royal Infirmary 
proposing a meeting of the Scottish Haemophilia/Transfusion Directors Working Party 
on the heat-treatment of Factor VIII concentrate.157 He was anxious to maintain the 
momentum of work in hand at the PFC. He noted that Dr Forbes and Dr Ludlam were 
prepared to test the new PFC products in patients with severe haemophilia, in respect 
of in vivo yield and half life, and wished to discuss serial liver function tests in mild to 
moderate cases following a single infusion of the new preparations. 
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11.110  On 22 February 1983, Mr Watt wrote to Dr Rizza at Oxford referring to PFC’s 
new purification procedure for Factor VIII concentrate which had ‘performed well in study 
of heating to 60˚ for ten hours’.158 It was expected that clinical studies to estimate half-
life efficiency etc would commence shortly. The next stage would be to try to discover 
whether or not the manufacturing process had been successful in inactivation of virus 
material. He continued:

Some anxiety exists for rapid movement in the development of the new product 
and it is clear that the most sensitive need will be to establish its relative safety. 
This would be in the interest of both UK fractionators if we are able to succeed 
in competing successfully with imported product with claimed safety. Do you 
agree that it would be possible to establish safety by seeking evidence of NANB 
in mild haemophiliacs following administration of the new product? I should 
think this to be possible ethically since this preparation would be, at the very 
worst, safer than existing products and is treated by a method which can be 
expected to make it completely safe.

11.111  On 1 March 1983, Dr Rizza replied:159 

I was glad to hear of the progress you are making…especially since 3 
drug companies have been in touch with me in the past 3 weeks pushing 
strongly to formalise studies of their different preparations in mildly affected 
haemophiliacs. I think it will be necessary to use infrequently or previously 
untransfused haemophiliacs, von Willebrand’s patients and carriers of 
haemophilia to ascertain to what extent hepatitis risk has been reduced. I see 
no ethical problem with this. The difficulty with this kind of study has been 
and always will be I think the small number of previously untransfused patients 
who come for treatment. At this Centre we have managed to collect about 30 
suitable patients over a 2 year period but the patients were not recruited all at 
once but came in for treatment in the usual random manner and I think that 
this should be remembered. In other words, although we may have a group of 
500 mildly affected patients on our books, only a few of those per year require 
factor replacement for surgical procedures. I do not think it would be ethically 
justified to give the material without a good clinical indication.

11.112  Dr Rizza offered to participate in trials. Mr Watt replied, thanking him and 
expressing complete agreement with his ethical points on 9 March 1983.160 Amongst 
other matters, he said that he had been concerned that it might be necessary to carry out 
experiments in chimpanzees to satisfy the licensing authority, but understood that animal 
experiments using chimpanzees would not be required to satisfy licensing authorities 
‘providing we do not make claims of freedom from infection’.

11.113  Dr Foster gave a presentation on ‘Methods for Preparing non-infective blood 
product’ at the Department of Haematology, RIE, on 8 March 1983.161 In addition to a 
wide-ranging account of blood product production, he discussed: methods of removing 
and inactivating virus (including chemical– BPL/UV, detergent and an unknown method 
by Immuno); heat treatment; pasteurisation problems (including NANB Hepatitis); the 
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Behringwerke process;162 the Hyland method; work in progress towards better Factor VIII 
yield and the need for better fractionation processes and stabilisation during pasteurisation; 
and high purity methods of production. Dr Foster gave a further presentation on: ‘Factor 
VIII. Progress in Fractionation’ at the Scotblood Conference in Dundee in March 1983.163 
He discussed: problems in the manufacture of Factor VIII concentrates; yields; metal ion 
precipitation; the effect of citrate; stability; and PFC research and development projects. 

11.114  Heat treatment was discussed at a meeting of the Haemophilia and Blood 
Transfusion Working Group on 22 March 1983.164 Heat-treatment research was now 
the focus for work, and it was reported that Factor VII research and development had 
been postponed meantime. Mr Watt reported on heat treatment development work. He 
explained that PFC was not trying to heat treat the existing Factor VIII product. Dr Foster 
and colleagues in USA were working on a completely new Factor VIII product of higher 
quality with a lower fibrinogen content. A trial batch of plasma had been used to produce 
small amounts of this product in two forms: not heated and heated at 60˚C for 10 hours. 
These were now available in small quantities for clinical trials in comparison with the 
routine intermediate concentrate. The new processes could be accommodated at PFC and 
‘the new processes had been patented’. 

11.115  Mr Watt said that the new product was not the same as current commercial heat-
treated products, and that there were encouraging results in terms of reduced infectivity. 
Dr Forbes and Dr Ludlam agreed to take part in the tests. 

11.116  The SNBTS Directors met on 29 March 1983;165 on 14 June 1983;166 on 
13 September 1983167 and on 8 December 1983.168 There was no discussion of viral 
inactivation.

11.117  On 7 April 1983, Mr Watt responded to proposals for testing for inhibition, and 
to questions posed by Dr Ludlam.169 He set out PFC’s position as follows:

Our aim at PFC in heat treatment of F VIII is to achieve a ‘kill’ of virus equivalent 
to that achieved with the accepted process used for albumin when excessive 
virus is present. Using markers we need to cover a good range to allow a claim 
that the method can be expected to reduce markedly the risk associated with 
the product as compared to the standard product now available. No one can 
claim that their product is ‘virus-free’, the only admissible claim is that the risk 
is reduced and this disposes of the ethical problem since such products can be 
claimed to be less likely to transmit infection. Some may well be relatively less 
likely than others but this will become clear only after several thousand clinical 
experiences with the product.

162 German patent reference 291671 
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11.118  On the previous day, 6 April 1983, Dr Foster had sent Mr Watt a memorandum that 
set the aim rather higher in relation to Factor IX: ‘Clearly our aim is to achieve non-infective, 
non-thrombogenitic products in reasonable yield.’ He discussed a range of possibilities.170

In terms of testing, he saw little interest in animal testing, so far as PFC was concerned.

11.119  Mr Watt’s response to Dr Ludlam’s proposals for testing was set out in a letter 
to Dr Cash on 18 April 1983:171 he thought them unnecessary or premature. Dr Cash 
responded with unqualified support for Dr Ludlam.172 The tests were neither unnecessary 
nor premature. 

11.120  In a letter to Dr Smith, PFL, dated 27 April 1983, Dr Foster updated Dr Smith on 
progress in Edinburgh with fibrinogen precipitation, and continued:173

I can confirm that our second pilot-scale production run of the zinc-sorbitol 
process will be on 17/18 May….The material from our first test has completed 
all of its QC174 and is ready for some preliminary clinical assessment (ie FVIII 
recovery and ½ life in severe haemophiliacs). However some questions are 
being raised about FVIII neo-antigens; my personal view at the moment is that 
this is probably a bit esoteric, considering the amount of ‘junk’ already present 
in cryoprecipitate and concentrates. Nevertheless there may be some hoops 
that we will have to jump through.

11.121  At this time a copy of the Behringwerke paper produced at the Budapest Congress 
in 1982 was circulating in Edinburgh. Dr Cash received a copy from Dr Foster. Dr Ludlam 
received a copy from Dr Cash.175

11.122  On 2 May 1983, Dr Foster reported to Mr Watt that a production test of calcium 
addition to Factor VIII had been carried out and appeared to give an increase in process 
yield.176 In a separate memorandum of the same date he noted that material from the 
pilot scale test of NY760 and NY761 was available for clinical evaluation.177 NY760 failed 
a pyrogenicity test.

11.123  On 3 May 1983, Dr Foster circulated a memorandum on a strategy for heat 
treatment of Factor VIII.178 The objective of existing strategy had been to cope with 
the hepatitis problem in haemophilia patients. Severe haemophilia patients who were 
established users of therapeutic products had already been heavily subjected to untreated 
products, and were highly likely to have been infected with hepatitis. Only mild and 
moderate patients could benefit from a treated product in the foreseeable future. 
Therefore, there had been a target of heat treatment for 30% of total production in 
1984–85, following the pilot scale exercise in 1983. With the advent of AIDS, review 
was necessary. In the context of AIDS, the haemophilia patients most at risk were severe 
patients. Heat treatment looked ‘the most likely possibility that we have to face up to’. 
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All Factor VIII would have to be pasteurised. There was a risk of a general move back to 
treatment with cryoprecipitate which would threaten plasma supplies. Dr Foster proposed 
acceleration of the heat treatment programme, and set out the requirements to do that. 

11.124  Mr Watt wrote to Dr Cash on 5 May 1983.179 His letter set out the case for 
acceleration. In the course of that, he provided information. It had been found that 
heating for a shorter time ‘now known to be less than one hour’ at a higher temperature 
was much more effective. In a comparative test, heating at 70˚C for less than an hour 
reduced the same viral burden by four times the reduction achieved at 60˚C for ten hours 
(subject to the limitations of sensitivity of the assay).180 

11.125  The rate of progress with research and development was now swamping SNBTS 
headquarters laboratory with samples.181

11.126  On 9 May 1983, Dr McClelland asked Mr Watt for samples of a number of 
identified batches of Factor VIII to test for putative markers of NANB Hepatitis after one 
of Dr Ludlam’s patients developed raised liver enzymes and raised bilirubin. The patient 
did not have markers for Hepatitis B.182 Mr Watt passed the request on to Dr Perry on 13 
May 1983. In a letter to Dr McClelland of that date, he warned that there could be some 
problems if samples were released from the PFC product library, since the products were 
still current and further ‘adversity’ might arise.183

11.127  Meantime, Dr Foster had submitted samples of NY760 and NY761 to the MRC’s 
immunoassay team. On 13 May 1983, the first results were reported to be satisfactory.184 
Immunoreactivity was preserved. In a second report dated 25 May 1983,185 the MRC team 
intimated that Factor VIII was not altered immunologically by any of the processes used in 
preparation of NY760 or NY761.186

11.128  On 1 June 1983, Dr Cash responded to Mr Watt’s letter of 5 May 1983.187 He 
was making contacts ‘with a view to getting NY761 put into patients’. He encouraged 
Mr Watt to make progress with the costing of the acceleration programme: there was no 
money in 1983–84 for the work, on current instructions, but that might change on a full 
case being made. 

11.129  On 13 June 1983, Dr Cash wrote to Dr Ludlam inviting him to trial NY761 alone 
(NY760 having failed a pyrogenicity test), and proposing a trial protocol.188 

11.130  A meeting of the Factor VIII safety sub-committee was held on 15 June 1983.189 
The discussion indicated the position as it was understood at the time:

179 [SNB.007.3638]
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SUMMARY

Considerable progress has been made at PFC in producing heat treated FVIII 
and clinical trials should start towards the end of the summer in Glasgow 
and Edinburgh. No infectious model for non-A, non-B has been produced yet. 
The putative ‘AIDS’ virus must be considered as a potential hazard in FVIII 
concentrates.

1. Heat Inactivation

A comprehensive series of time/temperature studies have been carried out 
at PFC using sorbitol/glycine additive in FVIII and albumin, with albumin and 
caprylate as control. Different target viruses are used but vaccinia (as suggested 
by BoB) is most useful as it is (a) DNA virus; (b) double stranded; (c) lipoprotein 
enveloped; (d) contains a DNA polymerase and (e) can be easily grown and 
assayed in tissue culture. Individual heat cycles produce differing rates of 
inactivation at differing time/temperature points when FVIII:C is bioassayed. 

11.131  The minutes proceeded to set out a preliminary protocol for the study which would 
involve heat treatment at 60˚C for ten hours and 70˚C for half an hour. The paper expressed 
the hope that there could be clinical trials in Glasgow and Edinburgh. Other work reported 
included the investigation of non-heat treatment processes, with the second choice of 
inactivation process emerging as either irradiation or the use of organic solvents. In reporting 
the work of others, it was noted that the Behringwerke process had been licensed to Kabi, 
and that Armour were negotiating an exclusive licence of a Purcell patent using chloroform 
treatment. Immuno were developing a chemical process. The impression is of widespread 
activity involving a range of experimental procedures. The focus for this activity had now 
widened to include AIDS as well as NANB Hepatitis. The minutes note:

1. Acquired Immuno-deficiency Syndrome (AIDS) 

Although not proven to be a virus, this apparently infectious agent has been 
found in haemophiliacs in the UK. It would seem wise to try somehow to 
encompass AIDS inactivation along with HBV and NANB inactivation schemes. 
In this regard, it reinforces the choice of heat or irradiation as opposed to 
antibodies, adsorbents or detergents which are likely to be more specific to a 
particular class of virus. Taking a pessimistic view, some viruses are known with 
heat resistance up to 80˚C, so 70˚C may not be sufficient.…

11.132  Hepatitis B vaccines and diagnostic reagents were discussed. In relation to NANB 
Hepatitis, it was stated:

  5. Non-A, non-B:

As predicted in our earlier reports, a serological (DS-antigen ELISA) test for 
NANB has been reported by the Organon Group (Duermeyer et al…) The results 
were very interesting, however the prognostic potential of the assay remains 
to be confirmed. A trial to do this is being undertaken by Dr McClelland in 
conjunction with Dr Howard Thomas (Royal Free Hospital, London), who 
has a similar NANB antigenic marker.190 The trial is necessarily rather long-
term, consisting of placing donor samples in a deep freeze and waiting until 

190 These markers turned out to be spurious. 
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a recipient develops NANB. The samples are then analysed for the DS-like 
antigen retrospectively. 

11.133  In relation to animal testing, the discussion noted:

In this case, we are likely to have a low priority for scarce animal resources 
and inevitably the work will be considerably delayed. On the credit side, it 
seems certain that commercial and/or government organisations in the US 
will already have planned similar experiments to those proposed by us (eg 
NANB or B viruses in FVIII concentrate and sucrose/glycine and pasteurisation) 
and that the results of these are likely to be publicly available before we can 
make significant progress. Whilst this is not a very satisfactory substitute for 
testing sorbitol/glycine protection, it could give us additional justification for 
proceeding directly to human subject testing…

11.134  The paper ended with proposals for further action, including more work on heat 
treatment. 

11.135  On 27 June 1983, at the World Federation of Haemophilia meeting in Stockholm, 
the SNBTS learned that Professor Johnson of New York was working on a new method of 
Factor VIII purification. In a private discussion following an SNBTS presentation, Professor 
Johnson enquired if SNBTS might be interested in working on this project with him as he 
believed that SNBTS were thinking along the same lines as he was. The potential value of 
Professor Johnson’s method in resolving the technical difficulties SNBTS were experiencing 
in the development of pasteurisation was immediately appreciated. 

11.136  Dr Foster reported the discussions with Professor Johnson to Mr Watt and he wrote 
to Professor Johnson on 1 August 1983 proposing collaboration, initially on a confidential 
basis.191 By this stage Mr Watt had resolved to leave PFC at the end of March 1984, and 
a degree of urgency was reflected in his letter. He set out a number of procedural issues 
that would arise, if the parties were to collaborate formally. Dr Foster would later report 
that work on this project began in August 1984.192

11.137  Meantime, in July 1983, Dr Foster, and colleagues from PFC and University 
of Arizona, Tucson, gave a poster presentation at the 18th International Congress on 
Thrombosis and Haemostasis, Stockholm, on ‘Zinc Fractionation of Cryoprecipitate’.193 It 
mentioned that ‘heat treatment of coagulation factor concentrates is being developed to 
reduce the risk of viral contamination’. A number of conclusions were set out, including a 
statement that: ‘The factor VIII solution produced by zinc fractionation can be pasteurised 
(60º, 10 hrs) in the presence of appropriate stabilisers’.

11.138  On 13 July 1983 the biological sub-committee of the Committee for the Safety 
of Medicines considered the different operational possibilities for reducing the risks from 
concentrates.194 It considered withdrawing all Factor VIII and Factor IX concentrates but 
decided that it was ‘probably impossible’ to satisfy the UK demand for concentrates by only 
using cryoprecipitate. The sub-committee also rejected Dr Galbraith’s recommendation 
that all USA preparations should be withdrawn from the market on the basis that this was 
impracticable on the grounds of supply. The possibility of licensing USA blood products in 

191 [SNB.007.3794]
192 [SNB.007.4867]
193 [SNB.007.3802]
194 [DHF.001.4587] [DHF.001.4614]

reference_pdf/SNB0073794.PDF
reference_pdf/SNB0074867.PDF
reference_pdf/SNB0073802.PDF
reference_pdf/DHF0014587.PDF
reference_pdf/DHF0014614.PDF


Chapter 11: Viral Inactivation of Blood Products

467

such a way as to ensure that they were used as sparingly as possible was also considered. 
For example a product licence could be modified to state that it was ‘not for use in 
children with mild haemophilia’. It was decided that the risk/benefit considerations in 
different categories of patient were too finely balanced to justify action by means of the 
licensing system. It was preferable to leave the matter to clinical judgment.

11.139  On 23 August 1983 Dr Foster wrote to Dr Smith at PFL informing him of recent 
progress.195 Further experiments were proposed for 29–30 August. It was intended to 
heat at 60˚C for ten hours, but Dr Foster thought that this would probably complete their 
work under those conditions. The study was virtually complete, and they had found that 
Factor VIII:C survived fairly well for one hour at 70˚C, and that eight logs of vaccinia could 
be killed in half an hour at that temperature. The chosen regime therefore was 9.25 hours 
heat treatment at 60˚C followed by three quarters of an hour at 70˚C.

11.140  In a letter dated 29 August 1983 to Mr Wastle of SHHD relating to proposed 
publication of production data, Dr Cash said: ‘You may wish to include in the statement 
that an SNBTS heat treated factor VIII concentrate will undergo initial clinical trials within 
the next 2-3 weeks. This may be of importance because if AIDS is a virus then we would 
anticipate the heat-treated product will be safer.’196 Dr Cash provided figures for blood 
products used in Scotland. Over 90% of the commercial material was from the USA.

11.141  On 6 September 1983, Dr Ludlam wrote to Dr Cash saying that he was about to 
infuse the first PFC heat-treated Factor VIII on the following day. On 13 October 1983, 
Dr Cash advised Dr Mitchell that heat-treated Factor VIII was on its way for testing in 
Glasgow.197 Other material was dispatched to Glasgow and Edinburgh BTS on 31 October 
1983.

11.142  On 13 October 1983, Dr Cash wrote to Dr Ludlam asking him to liaise with
Dr Forbes and consider how to check for NANB Hepatitis transmission in ‘virgin’ 
haemophiliac patients, especially in Scotland where there were so few patients.198 

11.143  The Haemophilia and Blood Transfusion Working Group met on 14 November 
1983.199 Dr Ludlam reported on his trial: one patient had been treated on three occasions. 
The results compared favourably with other products in terms of half life and recovery. 
But the patient had experienced minor adverse reactions and had become anxious. It was 
not clear whether the product was the only cause of his upset. Dr Forbes had not put his 
batch on trial. Dr Foster reported the move to more severe heat treatment up to 70˚C. 
Dr Forbes reported that there were not enough ‘virgin haemophiliacs’ in Scotland for trials. 
Dr Ludlam had trialled Supernine and found it satisfactory. He recommended production. 
But there was a licensing problem: the licensing authority did not want a second Factor 
IX licence, and there was a desire to retain DEFIX. The issue does not appear to have been 
resolved. Dr Ludlam’s trials appear to have resolved or at least reduced his concerns about 
neo-antigens.200
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11.144  At a meeting of SNBTS Directors on 8 December 1983 it was acknowledged 
that Glasgow Western Infirmary/Royal Hospital for Sick Children appeared to be the last 
remaining hospital to use substantial quantities of commercial Factor VIII in the West of 
Scotland. 

11.145  Dr Prowse and colleagues prepared a report, revised during the year, and brought 
up to date in December 1983, of a literature survey of the ways Factor VIII was lost 
‘from donor to fractionator’.201 There were recommendations on time limits for collection, 
mixing, use of anticoagulants, freezing and storage at the point of donation. 

11.146  On 16 and 17 December 1983 the inaugural meeting of the British Blood 
Transfusion Society took place.202 Board No. 1 of the Poster Abstracts by Peter Foster, 
Alexander MacLeod, Bruce Cuthbertson, Ida Dickson and Joan Dawes (all but the last 
being PFC; Joan Dawes was MRC/SNBTS) entitled ‘Towards a High-Yield, High Quality 
Factor VIII concentrate’ described the Scottish Factor VIII product at that time:

Scottish Factor VIII concentrate is prepared as an intermediate-purity product 
because of the higher yield obtained in comparison to high-purity methods. 
Although improvements in quality are desirable, particularly a reduction in 
fibrinogen content and removal of infectivity risk, these must be achieved 
without major loss of yield if self-sufficiency is to be maintained.

A process aimed at achieving this has been developed, combining a number 
of original features:

(1)   Continuous plasma thawing to maximise FVIII recovery in cryoprecipitate 
(Foster et al Vox Sang 42, 180-189, 1982)

(2)    Precipitation of fibrinogen using zinc (Foster et al Thromb Haem 50, 117, 
1983)

(3)    In-process stabilisation of FVIII with calcium (Foster et al Thromb Haem 50, 
117, 1983)

(4)    Heat treatment in the presence of sorbitol and glycine (MacLeod et al, 
Thromb Haem 50, 432, 1983)

Heating conditions for viral inactivation have been carefully defined, using 
a range of model viruses, to gain a kill comparable to that achieved in the 
pasteurisation of albumin solutions.

Factor VIII, fibrinogen and other components of the final product have been 
analysed by radioimmunoassay. No immunological differences have been 
observed between heated and non-heated products, suggesting that the 
conformational integrity of the proteins has been retained.

11.147  These appear to have been major claims relating to SNBTS research into preparation 
of Factor VIII products at the end of the year. 
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1983: England and Wales

11.148  In the course of 1983, English research appears to have taken a different route from 
Scots research. However, it is not clear to what extent this was known in Scotland.203 On
11 July 1983 Dr Craske prepared a report, subsequently incorporated into the annual report 
of the UK Haemophilia Centre Directors Hepatitis Working Party for 1982–1983, in which 
he identified the factors to be considered in the selection of commercial hepatitis reduced 
products for clinical trial in the evaluation of residual infectivity for hepatitis viruses. 204 He 
listed three approaches to viral inactivation processes: 1. Freeze drying followed by dry heat 
treatment usually at 60˚C; 2. Treatment with chemicals (e.g. ß-propiolactone, ultraviolet 
light). 3. Pasteurisation by heating at 60˚C in the presence of stabilisers. 

11.149  The report noted that several manufacturers would shortly be offering trial batches 
of the products described. By now it was known that three chimpanzees treated with 
Hyland’s heat treated Factor VIII (as developed to that date) had developed hepatitis.205 
Dr Craske commented that it was possible that Factor VIII concentrate prepared from 
plasma donations obtained in the USA might be contaminated with a putative infectious 
agent associated with the cause of AIDS. There was, as yet, no product which was made 
from sources which were not likely to carry a risk that a putative virus associated with 
AIDS would be present in the plasma pool from which the Factor VIII was fractionated, 
and which was heat treated. There was, therefore, in his view, a considerable ethical 
problem when considering the evaluation of the new heat treated products for their 
residual infectivity in clinical trials in patients infrequently treated with Factor VIII who had 
no prior exposure to freeze dried concentrate.

11.150  In relation to NHS products, he noted that: ‘It is to be hoped that a hepatitis 
reduced product will be available from NHS sources before long’. However, the report 
does not identify the processes envisaged, either in England or in Scotland. It is not known 
whether Dr Smith or Dr Rizza shared with haemophilia directors the information they had 
received from Scotland about research and development there, nor is it known whether 
Dr Smith at BPL shared with English colleagues the information he received from Scotland. 

11.151  Dr Craske’s report can be compared with an unpublished document dated 
26 July 1983, under the heading of the Central Blood Laboratories Authority, which 
discloses what was happening at the time in England. After some introductory comments, 
the document went on to discuss the means available for inactivation:206 

Heat treatment represents only one pathway by which viruses may be inactivated. 
Nonetheless, it is the most favoured route at present. Heat treatment may take 
place during the process of blood product purification, ie during a wet process 
step or heating a finished freeze dried product can be attempted. Heat transfer 
in the wet state is more homogeneous and efficient and to satisfy reliability 
in manufacture is to be preferred; however, wet treatment is associated with 
more molecular damage of heat unstable proteins than occurs with the dry-
heat route.

203 Dr Smith’s letter of 3 (November?) 1982 had indicated that BPL were doing a little on heating factor VIII, but only on gentle 
conditions for the removal of fibrinogen, a position that appears different from what developed in 1983. [SNB.007.3267] 
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Wet-heat pasteurisation of blood products at BPL is now available with albumin 
fractions, anti-thrombin III, factor XIII, and is likely to be successful during this 
calendar year with factor IX. The loss of yield of factor IX incurred may be 
tolerated within the considerable excess of source material available to the 
fractionation facility.

Wet-heat of factor VIII intermediate concentrate is likely to require a longer 
programme of work if a satisfactory reliable method is to be developed which 
does not carry unacceptable penalties related to loss of yield of factor VIII 
activity. Progress with this procedure will be reported to the Authority.

Dry-heat: the majority of commercial manufacturers are currently depending 
upon dry-heat of the finished factor VIII concentrate to reduce the infectivity of 
the product relative to transmission of hepatitis. The associated claims (which 
are entirely unfounded in scientific and quality control terms) are that the heat 
process will inactivate the putative virus transmission causing AIDS.

Appreciating pressure under which users are currently operating in the 
management of haemophilia, BPL has undertaken preliminary studies to assess 
yield of factor VIII intermediate concentrate after dry-heat. It has been shown 
possible to maintain greater than 95% of factor VIII activity in the finished 
product after heating at 75˚C for ten hours or heating at 60˚C for 24 hours. 
Both these presentations of heat exceed the requirements established for virus 
inactivation by wet-heat with albumin products (60˚ C for ten hours).

Since this form of product treatment will allow BPL to present to clinical 
managers of haemophilia a product carrying equivalent weight of claims 
for safety as those of rival commercial organisations, this product is being 
advanced with high priority to enable manufacture to become routine by the 
late summer 1983.

To introduce the product, the full co-operation of the haemophilia directors 
will be required since a non-human primate testing facility is not available to 
BPL accepting that this system of testing may not be appropriate with regard 
to hepatitis or AIDS transmitting viruses.

Introduction of an extra stage in the process of purification of factor VIII may 
impose costly intermediate reorganisation of manufacturing and equipment 
for which there is no budgeted sum. It is assumed that this contingency will be 
met recognising the political sensitivity of AIDS transmission in the UK caused 
by treatment with blood products.

11.152  It appears that by this stage in the summer, the emphasis had moved towards 
improving the competitive position of BPL, with concomitant emphasis on the need for 
investment in the public sector facilities. For present purposes, the document provides a 
clear assessment of the position adopted by researchers in England. Dry heat treatment 
had been selected as the preferred route for research and development, with an ambitious 
target date for production. 

11.153  The circulation of this document is not known, and in particular it is not known 
whether it was available to Scots scientists at or about the time of its production. 
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11.154  There are issues about the functioning of the public blood products bodies that 
remain unresolved. However, it appears to be clear that in the course of 1983, at the 
latest, the approaches to product research and development had been set for the time 
being, and that they were very different one from another. Scotland at this date pursued 
pasteurisation as the preferred form of treatment: England pursued dry heat treatment as 
the preferred method of reducing viral infectivity.

11.155  It appears that in regard to NANB Hepatitis studies on chimpanzees, the dry heat 
treatment of Factor VIII and IX had not been encouraging. It was noted that further 
work was necessary, and that products should be subjected to evaluation before being 
accepted.207 

1984

11.156  Early in 1984, there was a development in information exchange between England 
and Scotland. On 5 January 1984, Dr Smith of BPL (‘Jim’) sent a memorandum to Dr Foster 
enclosing a copy of dry-heating results to date, and offering any other information that 
might be of practical value to Dr Foster.208 The data were circulated within PFC. BPL’s 
strategy had been to heat conventional 8CRV concentrate for the maximum time and 
at the maximum temperature compatible with achieving less than 10% apparent loss of 
Factor VIII concentrate activity and without other undesirable characteristics developing. 
The experimental method was explained. The technique described was said to be too 
difficult to use as a control for routine pasteurisation. The paper disclosed that promising 
results had been achieved and reported by Dr Smith to his colleagues in July 1983. It went 
on to narrate subsequent experiments, including the use of PFL material as a control. It 
appears from the narrative that the two English research facilities were working together 
on the experiments. The results achieved showed a high level of Factor VIII concentrate 
recovery at 24 hours’ and 72 hours’ heat treatment at 60˚C, and good pyrogen test levels. 
There were no adverse results sufficient to threaten the product. 

11.157  By this date at the latest, therefore, Scottish researchers had information about 
English experience. In relation to success, the information was different from that given 
to the Central Blood Laboratories Authority working group on AIDS on 14 October 1983. 

11.158  On 11 January 1984, Dr Ludlam wrote to Dr Cash, reporting the outcome of his 
clinical trial of heat- treated Factor VIII Batch NY761.209

I write to let you know the outcome of infusing the heat treated factor VIII. The 
above batch of material was given to a single severe haemophiliac on three 
separate occasions …. 

Infusions were accompanied by reactions on all three occasions. On the first 
the recipient had a short episode of diarrhoea beginning an hour after the 
infusion. On the second and third occasion he felt ill towards the end of each 
infusion. He developed transient central chest pain, pallor and retching. There 
was no change in his pulse, BP or temperature. To ascertain whether this was 
likely to be an organic reaction to the concentrate we gave him a ‘placebo’ 
infusion of ordinary SNBTS factor VIII. He was told that it was the heated 

207 [DHF.002.4834]
208 [SNB.007.4052] 
209 [SNB.001.5311] The copy is marked by Dr Cash ‘Agreed’ beside Dr Ludlam’s conclusion.

reference_pdf/DHF0024834.PDF
reference_pdf/SNB0074052.PDF
reference_pdf/SNB0015311.PDF


Chapter 11: Viral Inactivation of Blood Products

472

material and the infusion protocol was identical. He had no adverse reaction to 
this standard product. I therefore have to conclude that this batch of material 
genuinely gave rise to significant and unacceptably adverse reactions in the 
recipient.

11.159  So, the initial trial of the PFC pasteurised Factor VIII appeared to have failed in 
Edinburgh. Dr Cash replied on 16 January 1984 sharing the conclusions, and expressing 
the hope that a further batch, with improvements in heat treatment and lower sorbitol 
content, would be available in April.210 However, on 25 January 1984, Dr Gillon wrote to 
Dr Boulton expressing the view that sorbitol was unlikely to be the cause of the transfusion 
reaction.211 

11.160  The Factor VIII Study Group met on 12 January 1984.212 Dr Smith’s work 
on dry heat treatment at 60˚C for three days was reported by Dr Cuthbertson. This 
would be investigated, but it was noted that the Hyland product made by this method 
was still infective. In other respects, the research and development work reported by 
Dr Cuthbertson related to PFC’s pasteurisation project. Various slides of the results of the 
work were shown demonstrating the reduction in virus titre213 achieved with a variety of 
stabilisers, and with various temperatures, for various vaccinia. There was no reference 
to the failure of the clinical trial in Edinburgh. The development of assays was reported, 
and there was a report on yield. Dr Foster and Dr Dickson provided a progress report on 
their studies to improve yield and quality on Factor VIII concentrate. This noted that the 
laboratory study of zinc fractionation was virtually complete, and that heat-treatment 
experiments were continuing.

11.161  By late January it appeared that PFC’s problems with pyrogenicity in Factor VIII 
had resolved (though without explanation).214 

11.162  A joint meeting of directors of SNBTS and haemophilia directors was held on 
2 February 1984.215 Dr Cash prepared notes for the meeting.216 The published paper 
on NANB Hepatitis transmission in Oxford patients217 was before the committee.218 It 
was thought that contamination in Scotland was likely to be of the same order. It was 
reported that PFC work designed to introduce a heat treated Factor VIII concentrate had 
progressed satisfactorily so that small batches heated at 60˚C for 10 hours had been 
infused in volunteer patients in Edinburgh and Glasgow. Work was in hand to explore the 
feasibility of more rigorous heat treatment.

11.163  Dr Cash was asked for his views about the phasing in of heat treated Factor 
VIII for routine clinical use. Dr Foster said that two batches had been released for study. 
Dr Ludlam expressed some concern about higher sorbitol levels in the product and 
referred to the adverse reaction noted in one of his patients. Mr McDonald reported that 
in Dr Forbes’ trial, using a second batch with reduced sorbitol, three patients had been 
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monitored and following treatment had been haemostatically secure.219 Dr Ludlam agreed 
to take part in further trials with a different batch of material. The working group would 
monitor progress.220 Dr Ludlam also agreed to trial the product in the management of 
patients with von Willebrand’s disease. Dr Cash informed the meeting that it was hoped 
to introduce Supernine for routine use, subject to licensing requirements. Meantime, work 
on heat-treating Factor IX was continuing at PFC. 

11.164  Dr Ludlam wrote to Dr Foster on 6 February 1984 referring to PFC’s ‘new, more 
purified preparation of Factor VIII’ and asking for details of the final specification PFC 
hoped for.221 The letter reflected some underlying hesitation to experiment with the 
haemophiliac patient who had previously had an adverse reaction. It is apparent that by 
now the first stage in the research and development exercise in 1983 was well advanced. 

11.165  On 9 February 1984 the National Institute for Biological Standards and Control, 
who gave scientific advice to the licensing authority, and the CSM met to examine the 
infectious hazards of blood and blood products with particular reference to hepatitis and 
AIDS.

11.166  On 9 February 1984, the cost of producing heat treated Factor VIII at PFC was 
reported by Dr Perry to Dr Cash.222 This related to the more severely heated product under 
development at that time. The report analysed the process in detail from the stage of 
pasteurisation of the Factor VIII solution, (with sorbitol as stabiliser), dilution, filtration, 
precipitation, centrifugation, drawing-off supernatant, washing the precipitate, further 
centrifugation, and product formulation.223 It was envisaged that all Factor VIII would 
be produced by this method in April 1985 and be available for clinical use at that time. 
The report reflected a high degree of confidence in the pasteurisation process by this 
stage. Small to medium-scale production would take place between April and December 
1984. Full-scale production would follow in January 1985 following commissioning of 
equipment and facilities, and in April 1985 the product would be available for clinical use.

11.167  Dr Foster wrote to Dr Ludlam on 10 February 1984, with preliminary information 
on the intention to produce a high-purity product, in an attempt to persuade him to trial a 
second batch of heat-treated Factor VIII.224 Dr Ludlam replied that he would need to think 
further.225 Dr Forbes’ patients in Glasgow had no adverse reactions.226 Dr Ludlam thought 
that the sorbitol used in the process might have been the cause of the adverse reaction. 
This led to much correspondence in March, without incriminating sorbitol.227

219 A possible explanation of the adverse reaction was offered in January 1983 when an article was published suggesting that 
sorbitol intolerance was an unappreciated cause of functional gastrointestinal complaints. Dr Ludlam was not convinced. 
[SNB.007.4329]

220 However, Dr Ludlam questioned the appropriateness of infusing the patient who had reacted adversely to the earlier product.
[SNF.001.3218]Dr Foster explained the reasons for the request: [SNB.007.4147] But Dr Ludlam remained unconvinced 
[SNB.007.4277]

221 [SNF.001.3218] He was told that the new product used a wet heat treatment process with sorbitol: 6 February 1984. 
222 [SGH.002.0068] and see.[SNB.007.4276] The cost was increased in March 1984 [SNB.007.4319] [SNB.007.4320]
223 By March 1984, the possibility of precipitation rather than ultra-filtration was considered: [SNB.007.4320]
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11.168  The programme set out by Dr Perry in February became more firm. On 17 February 
1984, Dr Cash wrote to Professor Bloom.228 SNBTS hoped to have sufficient wet heat-
treated Factor VIII for limited clinical studies by September 1984. He said that they were 
keen to put the product into ‘virgin’ haemophilia patients and would welcome help. 

11.169  On 22 February 1984, Dr Foster wrote to Dr J Garrott Allen at Stanford, outlining 
SNBTS work on heat treatment.229

11.170  In February 1984, Dr Cash prepared a report on the work of the Factor VIII Study 
Group, with analyses of the work of its various working sections. The group was thereafter 
to meet once a year.230 Its main work had been to establish scientific and operational 
groups which actively collaborated with the SNBTS, and that had been achieved. Its 
continuing role would be to provide advice on plasma specifications. 

11.171  Research in March included work on calcium/heparin additions to plasma to 
stabilise Factor VIII.231 There was discussion of the ‘anticoagulant cocktail’ used in the 
processing of Factor VIII. Work in Dr Prowse’s department had suggested that heparin 
could be dispensed with.232 Dr Ludlam did not accept the suggestion.233

11.172  Dr Forbes’ trial of the PFC product was successful: none of the patients had any 
reactions.234

11.173  Dr Smith moved to the PFL before 22 March 1984. Cooperation with him 
continued.235

11.174  On 28 March 1984, Dr Cash wrote to Dr Forbes saying that he was beginning 
to plan ahead for clinical use of the SNBTS product.236 On 5 April, Dr Perry wrote to
Dr Pepper proposing a structured clinical trial and evaluation covering all aspects of safety, 
efficacy, half-life etc.237 On 27 April he made the same proposal to Dr Cash.238 A batch of 
heat-treated Factor VIII was available for clinical trials in April 1984.239 Dr Perry put matters 
in motion on 3 May 1984 in a letter to Dr Pepper.240 Also on 28 March, Dr Cash wrote to 
Dr Rizza encouraging cooperation on trials.241 Dr Rizza agreed to talk.242

11.175  On 29 March 1984 the UK Haemophilia Centre Directors and the Haemophilia 
Centre Directors Hepatitis Working Party wrote to all UK Haemophilia Centre directors 
giving an update on trials of ‘hepatitis reduced’ Factor VIII. There were at present eight 
different products in preparation or available for trial. Clinical trials had only been completed 
on one product, Hemofil HT, which was dry heat-treated. Results indicated that there 
was still a 63% attack rate of NANB Hepatitis on first exposure in patients who had not 
received Factor VIII concentrate previously. The letter called for cooperation between the 

228 [SNB.006.5514] [SNB.007.4341] [SNF.001.2883]
229 [SNB.007.4287]
230 [SNB.007.4169]
231 [SNB.007.4322] [SNB.007.4327]
232 [SNB.007.4318] [SNB.007.4322] [SNB.007.4327]
233 [SNB.007.4318]
234 letter dated 15 March 1984. [SNB.007.4335]
235 [SNB.007.4422][SNB.007.4402] [SNB.007.4403]
236 [SNF.001.2890]
237 [SNB.007.4354] 
238 [SNB.007.4383]
239 [SNB.007.4383]
240 [SNB.007.4387]
241 [SNB.007.4388]
242 [SNB.007.4389]

reference_pdf/SNB0065514.PDF
reference_pdf/SNB0074341.PDF
reference_pdf/SNF0012883.PDF
reference_pdf/SNB0074287.PDF
reference_pdf/SNB0074169.PDF
reference_pdf/SNB0074322.PDF
reference_pdf/SNB0074327.PDF
reference_pdf/SNB0074318.PDF
reference_pdf/SNB0074322.PDF
reference_pdf/SNB0074327.PDF
reference_pdf/SNB0074318.PDF
reference_pdf/SNB0074335.PDF
reference_pdf/SNB0074422.PDF
reference_pdf/SNB0074402.PDF
reference_pdf/SNB0074403.PDF
reference_pdf/SNF0012890.PDF
reference_pdf/SNB0074354.PDF
reference_pdf/SNB0074383.PDF
reference_pdf/SNB0074383.PDF
reference_pdf/SNB0074387.PDF
reference_pdf/SNB0074388.PDF
reference_pdf/SNB0074389.PDF


Chapter 11: Viral Inactivation of Blood Products

475

Haemophilia Centre directors in co-ordinating trials of the new heated products. Directors 
were asked to ensure that a clinical trial certificate was obtained by the manufacturing 
companies because if studies were conducted on a named-patient basis, the doctor would 
be liable for compensation arising out of any ‘unexpected hazards’.

11.176  On 25 April 1984 Dr Cash wrote to Dr Crawford at Carluke that he was most 
anxious to look at the incidence of hepatitis and transaminitis in ‘virgin’ haemophiliacs 
who received SNBTS heat treated Factor VIII concentrate.243 He enclosed a copy of the 
protocol Dr Rizza was using in England, with modifications for Scottish use and a copy of 
the paper by Fletcher and others.244 He invited Dr Crawford to co-ordinate a Scottish study 
that he intended to promote at the meeting of all Scottish Haemophilia Directors in June 
or July of that year. The paper discloses Dr Cash’s approach at this time to the way ahead:

The recent development of ‘hepatitis reduced’ factor VIII, where attempts have 
been made to reduce the infectivity of concentrates due to hepatitis viruses by 
pasteurisation, [β] propriolactone, UV light and chemical treatment, has made 
it important to obtain objective evidence as to the safety of these products 
with regard to (1) the risk of transfusion [sic] of hepatitis, (2) the survival of 
factor VIII in vivo and (3) tests to exclude the presence of immune complexes 
and other factors which might cause allergic reactions. This is to exclude the 
possibility that the methods used to inactivate hepatitis viruses in factor VIII 
concentrate might alter or denature other plasma proteins present.

Trials for (2) and (3) can be carried out by evaluating the use of ‘hepatitis 
free’ concentrate in severe haemophiliacs on regular factor VIII therapy. The 
assessment of residual infectivity of concentrate for non-A, non-B hepatitis 
and hepatitis B can only be carried out on patients known to be susceptible to 
non-A, non-B hepatitis. A prospective study, south of the border, of 30 patients 
each given one or two batches of factor VIII to cover an operative procedure or 
other treatment requiring concentrate showed that all 9 patients who had not 
received blood concentrates before, contracted non-B hepatitis after receiving 
their first transfusion of either US commercial factor VIII or NHS factor VIII.

It is proposed to assess the residual infectivity of SNBTS ‘hepatitis reduced’ 
factor VIII by means of a clinical trial in patients who have not previously been 
treated with large pool factor VIII concentrates.

11.177  The procedures proposed identified the prospective group as patients ‘attending 
any of the participating Haemophilia Centres’ during the study period. It was stated 
that the object of the study would be explained to them, and their consent or, if under 
16 years of age, the consent of their parents obtained. Full medical examination, and 
details of the patients’ histories were required, subject to the exigencies of the situation: 
emergency admissions would require modification of the procedures. The tests and follow-
up procedures were prescribed. 

11.178  Dr Cash did not say whether SNBTS had received approval for this study from a 
research ethics committee.

243 [SNF.001.3212]
244 Fletcher et al: Non-A, non-B hepatitis after transfusion of factor VIII in infrequently treated patients: BMJ vol 287 1754 
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11.179  On 30 April 1984, Dr Pepper wrote to Dr Perry commenting on the lack of private 
sector funding for research.245 The Haemophilia Society had been approached, but were 
prepared to assist only if there were an AIDS angle, and then only to a limited extent. 
There were no industry sponsors.

11.180  On 3 May 1984 Genentech announced that it had cloned the gene for producing 
Factor VIII: genetically engineered Factor VIII would be the result.246 Genentech entered 
into an exclusive contract with Speywood Laboratories Ltd, Wrexham, for the European 
distribution of the product.247 

11.181  A Minute from A E Bell in SAH to ‘Mr Murray’, dated 23 May 1984, discussed 
CSA’s case for funding to produce heat-treated Factor VIII .248 Dr Bell said that he had no 
wish to comment on the technical case, but thought the SNBTS paper failed to make the 
policy case, which he outlined. 

I have no comment on the paper itself which is essentially technical. What 
it fails to bring out is the policy case for proceeding with this development. 
The objective of this more complicated means of producing factor VIII from 
plasma is to reduce the risks of transmission of viral disease, particularly 
hepatitis. At present nearly all ‘virgin’ (newly-treated) haemophiliacs become 
infected with NANBH, although not usually of dramatic severity. About 40% 
show evidence of infection by hepatitis B. The longer term effects of such 
infection in haemophiliacs is not known with certainty because until relatively 
recent years haemophiliacs had little prospect of living into middle or old age. 
However a significant proportion of ‘normal’ patients infected with hepatitis B 
go on to suffer severe liver impairment which, apart from the personal aspect, 
makes significant demands on health care resources … This is not a matter of 
product differentiation for marketing purposes but represents a genuine and 
important advance in therapy. The heat treated factor VIII may also prevent 
the transmission of AIDS, though it is too early to make such a claim with any 
confidence. It is not for me to say how this development... should be financed 
but I can say that it is a genuine technological advance and a failure to bring it 
about would be very difficult to defend publicly.

11.182  Dr Foster and Dr Smith continued their collaboration in May 1984, with an 
exchange of technical data.249 Dr Smith and Dr Perry exchanged technical data on 
plasmapheresis.250 

Dr Cash prepared a report in June 1984251 on the work of the Factor VIII study group 
and its working parties from the inception of the project, on Dr Cash’s initiative, on  
17 December 1981.252 The main Group had met on a total of six occasions, and there were 
19 meetings of working sections between January 1982 and June 1984. The summary of 
the work on reducing viral contamination over the period stated:
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There were three broad options: physical and chemical treatment of the final 
product and in-process affinity techniques. All were examined in detail and as 
a consequence the following decisions were made:

(a) Wet heat treatment was considered to be the most appropriate immediate 
target area. This decision has been implemented….It should be emphasised 
that Dr Bruce Cuthbertson’s team have been able to respond to a request by 
the Study Group that appropriate in vitro virus models should be established to 
monitor this work. This decision may prove to be a critical factor in subsequent 
studies.

(b) Radiation has been investigated in Dr Pepper’s laboratory….This work will 
be further pursued when more highly purified products are available.

(c) Chemical and affinity treatments (currently favoured by several commercial 
companies) have been rated a low priority option, pending examination of the 
results of (a) and (b) above in view of potential long-term toxicity. However, 
Dr Pepper has been invited to retain an active interest….

11.183  At this date, therefore, SNBTS research into virus inactivation remained firmly 
focused on pasteurisation, but other options were not closed. To protect SNBTS intellectual 
property rights, on 9 July, 1984, Dr Foster sent a paper on stabilisation of proteins to heat 
to Research Disclosure, New York, for publication.253 

11.184  On 26 June, Dr Cash wrote to Dr Perry with arrangements for the issue of heat-
treated Factor VIII for clinical evaluation, to be used on a named-patient basis.254

11.185  Between 22 and 27 July 1984 at the 18th Congress of the International Society of 
Blood Transfusion in Munich there was further publication of PFC’s methods: an abstract 
by Alexander MacLeod and others dealt with the Scottish position:255 

PASTEURISATION OF FACTOR VIII AND FACTOR IX CONCENTRATES

We have used sorbitol and glycine as stabilisers and have found good recoveries 
of both FVIII and FIX activity after heating in solution at 60˚C for 10 hours.

In a subsequent study of viral inactivation using a range of model viruses we 
found that sugar stabilisation reduced the degree of viral heat inactivation 
compared to a standard albumin solution stabilised with caprylate. For example, 
heating at 60˚ inactivated a challenge of 8.5 logs or vaccinia/ml in 30 minutes 
using caprylate stabilised albumin, but only 4 logs after 10 hours using sorbitol 
(or sucrose) stabilisation.

More severe heating conditions have therefore been developed to increase the 
degree of viral inactivation without major loss of coagulation factor activity. 
In the presence of 65% sorbitol and 1.7% glycine a FVIII solution, prepared 
by zinc fractionation, was heated at 60˚ for 9.5 hours followed by 0.5 hours 
at 70˚ giving a 77% recovery of clotting activity over the heating step with 
inactivation of at least 7 logs of vaccinia virus/ml. In this process, careful control 
of pH, ionised calcium concentration and temperature are all important to 
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avoid major loss of FVIII activity. Further viral inactivation may be achieved by 
adding ethanol to the stabilised FVIII solution.

A FIX concentrate has been pasteurised in a similar manner giving about 
60% recovery of clotting activity over the heating step with no increase in 
thrombogenicity as measured by standard in vitro tests (NAPTT, TgtSQO).

11.186  On 6 August 1984, Dr Foster sent details of the procedure to Dr Horowitz of the 
New York Blood Centre for evaluation.256 Dr Horowitz thought the method sufficiently 
different from Behring’s to carry out the work, but warned that he would publish the 
results, including the method of stabilisation.257 Dr Foster invited him to publish whatever 
he considered appropriate, and referred to prior publications as already mentioned.258 In 
September, preliminary arrangements were made to cooperate with Institut Pasteur.259 
There was also correspondence with Professor J Garrott Allen at Stanford University.260

Dr Foster would later report that work on the collaborative project with Professor Johnson, 
begun in August 1984, had so impressed PFC that the zinc heat treatment process was 
shelved so that maximum effort could be given to the newer method.261 

11.187  Dr Cash’s paper of June 1984 discussed preliminary clinical evaluation studies of 
SNBTS heat-treated Factor VIII, reporting success in studies to date and proposing a series 
of new studies using product pasteurised at 60˚C for 10 hours, plus an additional period at 
70˚C.262 On 31 October 1984, Dr Cuthbertson wrote to Dr Tedder at the Middlesex Hospital 
proposing that Factor VIII be sent for assaying to test the inactivation of HLTV III.263

11.188  On 20 August 1984 Dr DBL McClelland produced a paper, ‘Clinical trials– 
compensation for medicine induced injury’. The paper recommended that the SNBTS 
consider providing compensation to patients injured by a trial product without the need 
to prove negligence. 

11.189  On 31 August 1984 Behringwerke filed a patent application concerning the use 
of calcium stabilisation of Factor VIII during pasteurisation and the use of a purification 
method for the recovery of Factor VIII following pasteurisation that was similar to that 
developed by Professor Johnson’s group.

11.190  There was a ‘haemophilia meeting’ in Cardiff in or around October 1984. Notes 
of talks were received at PFC on 6 November 1984.264 Dr Lane spoke of the methods of 
heat inactivation that might be tried. He intimated that BPL had a dry product which was 
available for trial in the Midlands and North England. He observed that Factor VIII ‘may 
need to be much purer before it can be safely heat-treated’. There is no note of the 
comparator he had in mind. At the same meeting Dr Mannucci spoke about European 
trials of Hemofil T. The trials were described. Seventeen patients with a first exposure were 
followed up. After six months, 12 had post transfusion hepatitis. In 11 cases it was due to 
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NANB Hepatitis. One only was jaundiced. There was an attack rate of 70%.265 So far as AIDS 
antibody was concerned, Dr Mannucci reported that there was apparently no seroconversion 
of any patient after one year. Dr Mannucci gave a summary of the wider picture:

Of the other concentrates, Cutter like Hyland are producing a dry factor VIII 
whereas Behring and Alpha Laboratories produce a wet concentrate. Armour’s 
‘superheated concentrate’ is a dry preparation. Immuno are trying a low 
pressure steam and the NYBC a lipid solvent but this is not released. For factor 
IX concentrates Biotest are proceeding with their UVBPL, Kabi are proceeding 
with hydrophobic interaction chromatography and Behring are proceeding 
with a wet heat preparation.

The Alpha concentrate is apparently being tested. For the Behring concentrate 
of FVIII prospective results appear to show a 20% NANB attack rate but the 
follow-up is apparently very erratic. The Armour product may be tested but the 
NYBC is only experimental.

Preliminary results on the double-inactivation process (heat then chloroform) 
still indicates some short incubation NANB.

All factor IX concentrates have been followed up acceptably and there has 
been no post transfusion hepatitis.

11.191  On 1 and 2 November 1984, there was a Plasma Fractionation Conference held at 
Groningen, the Netherlands. Peter Foster attended. In a covering letter to his notes sent to 
Dr Cash on 6 November 1984, he described the information gathered as ‘encouraging’.266 
He reported data provided by CDC on the incidence of AIDS in haemophilia patients to date. 
There were two notes. The first under the general heading of HLTVIII, was in these terms:

Heat inactivation studies (probably by Cutter)

Starting level of virus 10 to 5 particles/ml (LAV)

Conditions Comment

68˚ wet heating (German method) Complete inactivation in 4 minutes

68˚ dry heating <10¹ particle/ml after 1 hour, complete  
 inactivation at 24– 78 hr.

11.192  In relation to removal of NANB Hepatitis virus infectivity, he noted:

Clinical trial of heat treated FVIII in virgin haemophiliacs (Mannucci) has shown 
NANB, but no sign of HTLVIII after 1 year (suggests that Hyland method, 60˚, 
72 hrs, dry heat, will inactivate HTLVIII….

11.193  The information recorded on the effectiveness of dry heating at 68˚C for an hour 
in inactivating HIV was to have a significant impact on PFC’s approach to the treatment of 
products already manufactured, including products in issue.
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11.194  By the end of the year, there was a considerable volume of publicity material and 
research results in circulation relating to the products being developed by pharmaceutical 
companies. 

11.195  Travenol, a pharmaceutical company, published material on Hemofil T.267 It 
acknowledged that its original product, Hemofil AHF (human) could not be guaranteed free 
from ‘viral bioburden’, and that one of the most significant risks was hepatitis infection. 
Heat treatment resulted in the production of Hemofil T AHF (Human). It was not claimed 
that the product eliminated all danger of hepatitis, but studies on chimpanzees suggested 
that the risk was reduced. In an article in the Journal of Infectious Diseases Vol 150, No 2 
(August 1984) ‘Reduction in Risk of Hepatitis Transmission by Heat Treatment of a Human 
Factor VIII Concentrate’ (Hollinger and others–academic research from Houston but with 
the involvement of Travenol) the chimpanzee experiments were described. The product 
was infected with NANB Hepatitis then heated at 60°C for more than 10 hours; none of 
the four chimpanzees injected with the heated concentrate developed biochemical or 
ultra-structural evidence of NANB Hepatitis. 

11.196  Another company, Alpha, published material on Profilate. Its claim was more 
robust:

Today the logical step has been taken in providing a safe antihemophilic Factor 
VIII. Alpha Therapeutic Corporation has added to its manufacturing process a 
unique treatment step which has effectively inactivated both hepatitis B and at 
least one type of non A, non B hepatitis in chimpanzee studies, as well as three 
viral markers in vitro, while demonstrating bioequivalence to the non-treated 
product.

11.197  The new product, Profilate Heat-Treated AHF (Human), on test, produced ‘viral 
inactivation study data’ that compared favourably with other manufacturers’ products 
tested. Hyland and Armour products were the controls to which this comment referred. 
The results were said to be encouraging in that they showed that the product offered a 
reduced hepatitis risk for haemophilia patients. The Alpha product was licensed in the 
USA in 1984.

11.198  Armour published data tracing the history of development from H.T. Factorate 
to HT Factorate Generation II, an AHF (Human) USP (Dried) preparation.268 Their claim 
was that the product reduced the risk of transmission of hepatitis virus, and in particular, 
significantly reduced the risk of NANB Hepatitis transmission. 

11.199  Other information relating to products included Behring’s work. On 31 August 
1984 Behringwerke filed a patent application concerning the use of calcium stabilisation 
of Factor VIII during pasteurisation and the use of a purification method for the recovery 
of Factor VIII following pasteurisation. The risk of this application being made was the 
incentive that led PFC to publicise the results of collaboration with Professor Johnson’s 
team in Research Disclosure (see paras 11.183 above). 

11.200  Meantime, another Bayer product was licensed: Koate HT Factor VIII (heated at 
68ºC), was licensed by the Federal Drugs Agency in February 1984. At the time, it was the 
only company which subjected its Factor VIII concentrate to dry heating at 68ºC. 
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11.201  Immuno were licensed to supply heat treated Kryobulin (heated at 60˚C for 10 
hours) and had material available for supply in March 1985.269 Immuno were developing 
their Factor IX product FEIBA. According to second hand information, they were having 
difficulty in satisfying the licensing authorities in the United Kingdom.270

11.202  Most of the underlying technical information relating to these products was 
commercially sensitive and was not published. At a more public level, experiments on 
the effect of heat treatment on HIV that had been added to Factor VIII concentrate were 
begun at the US CDC in spring 1984 and were completed in the late summer of 1984, 
in collaboration with Bayer (Miles/Cutter). A summary of the findings was published by 
CDC in MMWR on 26 October 1984.271 Results from the studies were published in a peer-
reviewed journal in August 1985.272

11.203  The Lindsay Report found that the results of the research, showing the HIV virus 
to be sensitive to heat inactivation, were considered highly significant by the CDC and 
were widely publicised, both formally and informally. There was not yet any clinical proof 
of the effectiveness of heat treatment against the HIV virus but there was an immediate 
recommendation by MASAC that ‘Treaters using coagulation factor concentrate should 
strongly consider changing to heat treating products with the understanding that protection 
against AIDS is yet to be proved’. This increased the pressure on the manufacturers, 
including the British public sector fractionators, to develop methods of viral inactivation. 
The Lindsay Tribunal found that there was no general move to the use of heat-treated 
commercial concentrates until after October 1984.273 

11.204  However, it appears that both in the commercial sector and in the public facilities, 
research and development in relation to heat treatment had been well established fields 
of activity at earlier dates, and commercial products in particular were available before 
October 1984.

11.205  On 22 November 1984, PFC sent to Dr Boulton four vials of heat-treated Factor 
VIII, (68˚C for two hours) planned for limited release the following week, for solubility 
tests.274 The first infusions were successful in Edinburgh275 (though full results were not 
available). In anticipation that the complete data would be acceptable (which they were276), 
arrangements were put in hand to distribute material from specified batches:

Batch 024070461:  Belfast

Batch 024070471:  Glasgow

Batch 024080491:  Edinburgh and Inverness

Batch 024090561  Aberdeen and Dundee.
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11.206  This was estimated to be one month’s supply. The covering letter to haemophilia 
directors asked that they note clinical efficiency and that they test for HLTV-3 antibody 
and neo-antigens.277 Glasgow acknowledged receipt of their first batch on 11 December 
1984.278

11.207  In a look-back study discussed by Cuthbert and others, ‘Efficacy of heat treatment 
of factor VIII concentrate’ it was reported that it had been discovered that two of the first 
batches of PFC NY heated in Nov 1984 (ie at 68ºC for two hours) and two of the first 
batches of modified NY heated in January and February 1985279 (ie at 68ºC for 24 hours), 
had each been prepared using a donation infected with HIV.280 Contaminated batches had 
not subsequently been found to have transmitted HIV, confirming the effectiveness of the 
heat treatment processes used.

11.208  Meantime, on 29 November 1984, a meeting of Haemophilia Directors and 
representatives of SNBTS was convened to discuss the implications of recent findings of 
HTLV III antibodies in Scottish haemophilia patients, measures being taken by the SNBTS 
to prevent transmission of AIDS by blood products, and media related matters.281 Dr Perry 
explained that PFC had for some time been developing methods of heat treating Factor 
VIII, aimed particularly at preventing transmission of NANB Hepatitis, but that it would be 
some months before these developments would result in routine wet heat treatment of 
all PFC product. PFC had commenced, as a short term measure, heat treating lyophilised 
Factor VIII at 68˚C for two hours. This was not expected to cause significant deterioration 
in the product and clinical trials were already in progress. Assuming these trials revealed 
no unexpected problems, all PFC Factor VIII being issued from about the beginning of 
January 1985 would be heat treated in this way. The possibility of batch dedication of 
Factor VIII was being considered but difficulty was foreseen. Dr Perry confirmed that the 
licensing authorities were aware of, and did not take exception to, this procedure.

11.209  The Inquiry team has not discovered any other records of discussions of virus 
inactivation in any of the minutes and board papers of the SNBTS directors for the year 
1984.

11.210  The NBTS wrote on 14 December 1984 that Haemophilia Directors would be 
willing to assist with clinical trials of Scottish products.282

11.211  The Haemophilia Centre Directors Organisation’s ‘AIDS Advisory Document’ dated 
14 December 1984, noted current understanding. In concentrates HTLV III was thought to 
be inactivated by dry heat treatment at 68ºC for 24 hours. It was unlikely that this process 
completely inactivated NANB Hepatitis.283 
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11.212  At that stage the regime intended in Scotland, in the short term, was dry-heating 
for two hours at 68ºC. Full-scale production on this basis was commenced in January 
1985. The next development, dry heat treatment at 68ºC for 24 hours, had yet to be 
implemented: intermediate Factor VIII dry-heated at 68˚C for 24 hours became available 
for clinical evaluation in March 1985.284 

11.213  In December 1984 Dr Perry sent a letter to all Transfusion Directors.285 The first 
infusions of dry-heated Factor VIII had been successful in Edinburgh. The first batches of 
Factor VIII were to be dispatched to certain regional treatment centres. Continuous supply 
of heated product should be available after 10 December. 

1985-1987: PFC High Temperature Heat Treatment

11.214  At the beginning of 1985, SNBTS had in issue or in stock substantial quantities 
of Factor VIII manufactured before mid-December 1984 that had not been heat-treated. 
It was decided to recall these products from the regions and dry heat treat all stocks at 
68˚C for two hours. The heat treating of these existing products caused some incidental 
technical problems unrelated to virus inactivation.286 On a more general level, Dr Pepper 
wrote to Dr Cash on 7 January 1985 with detailed proposals for detection of damage 
to Factor VIII induced by heat treatment.287 He discussed physico-chemical techniques; 
immunological techniques and biological techniques. None of them was clearly suitable, 
but he recommended the first category. The paper was discussed at the meeting of the 
Factor VIII Study Group on 7 February 1985.

11.215  On 7 January 1985, Dr Cash wrote to Dr Perry to put on record points which had 
arisen at a meeting with BPL.288 There had been apparently satisfactory exchanges about 
Factor IX dog studies. In relation to Factor VIII it was noted that:

(b)  BPL planned to trial (in the next 3–4 months) their heat treated product. 
Their initial product had been dry heated at 60˚ for 3 days but they now 
planned to use 70˚ (dry) for 1 day. Dr Cash had the impression that some 
batches could not stand these temperatures.

(c) BPL did not plan to consider wet heat unless dry was shown to be inadequate.

(d)  They appeared to be well advanced in the production of a very high purity 
product. They were not involved with the Alan Johnson techniques. Their 
method would be patented in due course and SNBTS would have free 
(Crown) access at that time.

11.216  He also reported on BTS proposals for studies on chimpanzees, and on his 
apprehension that because SNBTS were not represented on DHSS committees, the service 
was at risk of being disadvantaged. Dr Perry responded to this letter on 15 January.289 
He too had heard of BPL’s preference for 68–70˚C for 24 hours, and that the current 
difficulties related to solubility which, he noted, could suffer from being rather a subjective 
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matter. He also knew of the high-purity product, an extension of the zinc process. But he 
thought that Johnson’s ideas had been used in developing BPL’s work. He shared Dr Cash’s 
apprehensions about BPL’s access to chimpanzee studies. 

11.217  At least general knowledge of BPL’s current research and development work 
appears to have circulated within SNBTS by this stage. Further, it was known that English 
researchers intended to restrict their interest to a specific regime, dry heat-treatment, 
expressly relegating wet heat-treatment for consideration if and when the dry-heating 
approach proved inadequate. 

11.218  On 8 January 1985, Dr Perry wrote to Dr Thomas, NIBSC,290 giving formal 
notification of the prevailing policy at PFC Liberton, and therefore throughout Scotland, 
for the manufacture of heat-treated Factor VIII. The information was as follows:

(a) All FVIII issued from PFC had been heat-treated since mid-December 1984;

(b)  PFC would recall all existing regional stocks of non-heat treated FVIII for 
heating and reissue;

(c)  The heating conditions applicable were 68˚C for two hours in the dry state. 
Those conditions were the best that could be achieved with the existing 
product without compromising solubility, and in the knowledge that a joint 
CDC/Cutter study suggested that they might provide 4–5 logs inactivation 
of HTLV III virus.

(d)  Analytical specification and in vivo characteristics were identical to the 
unheated precursor;

(e) There was no significant deterioration;

(f)  Plans were well advanced for the manufacture of a new product which 
would be subjected to more extreme conditions of temperature and time.

11.219  On 8 January, Dr Cuthbertson sent Dr Tedder vials of Factor VIII lot 023110090, 
‘the one implicated in transmission of HTLV III’, for testing. On 9 January,291 he sent five vials 
to Professor Murray at the Department of Genetics, Edinburgh University, for assessment, 
including one batch said to be strongly associated with seroconversion to HTLV III. On 
9 January, Dr Perry reported to Dr Cash that progress had been made with the Institut 
Pasteur, and that agreement had been reached on a collaborative study of the heating 
protocols of PFC Liberton Factor VIII with respect to LAV inactivation.292

11.220  Meantime, SNBTS were in correspondence with Immuno about their source 
plasma and testing of final product.293 Donors were not tested for HTLV III markers, nor 
were final products. 
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11.221  Following intelligence about the sucrose content of Sandoglobulin IV,294 PFC 
Liberton decided on or about 18 January 1985 that all new batches of FVIII would be 
manufactured using a modified formulation which incorporated sucrose at two per cent.295 
The modified product was expected to be available for clinical trials within six weeks.

11.222  A review of manufacturers’ data in January 1985 revealed that each used filtration 
after reconstruction of Factor VIII. A question was raised whether PFC Liberton should 
introduce such a step in view of the solubility problems experienced with the SNBTS 
product.296

11.223  On 24 January 1985, Dr Cuthbertson visited the Pasteur Institute in Paris.297 He had 
extensive discussions on possible collaboration on heat inactivation with Dr Montagnier’s 
team, extending to pricing of tests to be performed in Paris on Scottish material. 
In discussions with Dr Barré, the outline of an experimental protocol was developed. 
Dr Perry confirmed that PFC Liberton wished to proceed with the collaboration on 8 
February 1985.298 The Pasteur Institute sent a detailed protocol for the study on 14 March 
1985.299 PFC Liberton proposed modifications.300

11.224  The Factor VIII study group met on 7 February 1985. Dr Pepper’s report to Dr Cash of 
7 January 1985 detailing proposals for detection of damage to Factor VIII induced by heat 
treatment301 was on the agenda,302 along with an update on virucidal action during the 
past year. The update paper contained a summary of developments. Wet heat research 
and development had been in abeyance, firstly because the scale-up of the zinc high-
purity project had been shelved due to other developments in Factor VIII manufacture, 
and secondly because of pressure on PFC Liberton to complete dry-heat treatment of all 
existing batches of Factor VIII. The paper contained an account of recently published work, 
and comments on the several techniques that might be developed for viral inactivation. 

11.225  In a progress report303 for the group dated February 1985, Dr Foster reported a 
fall in Factor VIII content in a range of plasma lots. He reported on the joint PFC Liberton/
Law Hospital plasmapheresis study, and concluded that consistent quality could not be 
assured by current methods of manual collection, but might be achieved by machine 
plasmapheresis or the use of anticoagulants at the point of collection. He reported that 
results from zinc precipitation were disappointing compared to the earlier laboratory data, 
and offered an explanation, including comments on problems associated with sorbitol. 
The heating conditions reported as applicable to the experiments were 60˚C for 10 hours 
followed by 20 minutes at 70˚C, and 16.5 hours at 60˚C followed by 20 minutes at 
70˚C. The use of calcium was introduced. However, work on ZHT had been suspended in 
October 1984 to give priority to a new process which promised a higher purity product in 
high yield.

294 [SNB.007.4768]
295 [SNB.007.4771]
296 [SNB.007.4715]
297 [SNB.007.4800]
298 [SNB.007.4920]
299 [SNB.007.5039] [SNB.007.5040]
300 [SNB.007.5052] [SNB.007.5043]
301 [SNB.007.4720]
302 [SNB.007.4809] and [SNB.007.4911]
303 [SNB.007.4867]

reference_pdf/SNB0074768.PDF
reference_pdf/SNB0074771.PDF
reference_pdf/SNB0074715.PDF
reference_pdf/SNB0074800.PDF
reference_pdf/SNB0074920.PDF
reference_pdf/SNB0075039.PDF
reference_pdf/SNB0075040.PDF
reference_pdf/SNB0075052.PDF
reference_pdf/SNB0075043.PDF
reference_pdf/SNB0074720.PDF
reference_pdf/SNB0074809.PDF
reference_pdf/SNB0074911.PDF
reference_pdf/SNB0074867.PDF


Chapter 11: Viral Inactivation of Blood Products

486

11.226  He reported on the high-purity product in these terms:

The details of this are strictly confidential and are covered by confidentiality 
agreements signed by PFC in October 1983 and August 1984. However the 
overall process is likely to include some steps developed from the ZHT process. 
The form of the process is:

(i) Cryoprecipitation

(ii)   Precipitation of cryo extract to reduce fibrinogen load. This will be by zinc 
precipitation and/or a modified PEG precipitation (McIntosh unpublished 
results).

(iii)  New procedure (confidential).

(iv)  Pasteurisation. Heating in solution with sorbitol as a stabiliser is the preferred 
option at the moment but severe heating of the freeze dried powder may 
be possible (Smith unpublished results) and may be of interest.

    At the time of the last meeting of the Study Group304 our preferred option 
for viral inactivation was heating in solution, as opposed to heating the 
freeze dried powder, for the following reasons:

(v)    It is likely to achieve a greater degree of viral kill. This is particularly important 
if relatively heat resistant viruses are to be destroyed (eg HBV)

(vi)    Preliminary animal and clinical data from heated dried products suggested 
little effect on HBV and incomplete inactivation of NANB.

(vii)  In theory the procedure is difficult to control both within a batch (eg due to 
variation in the glass vials) and from batch-to-batch (eg due to variations in 
moisture content after drying).

    Although heating in solution would seem to be still the preferred option 
recent information concerning HTLV III has led to the introduction of a 
dried-heating procedure for the existing product. The decision to pursue 
this option was based on the following points:

(viii)  The AIDS virus (LAV, HTLV III) is relatively heat sensitive. (Desmyte ISBT July 
1985) and can be destroyed by the dried-heat method (MMWR 33 589-
90, 1985; Jason, Groningen Symp. Nov 1985; Mannucci, unpublished 
results).

(ix)  A number of haemophiliacs treated with SNBTS FVIII were found to have a 
positive test for anti-HTLVIII.

Much of this information became available at least in a tentative form, at 
about the same time, resulting in the initiation of a dried-heating study to 
enable the rapid introduction of a heat treated product….

11.227  Though cryptic in its terms, the report appears to support a number of tentative 
conclusions. Work on the ZHT pasteurisation regime had been suspended in October 
1984. Dry-heat treatment had come into focus with the publication of data indicating 
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its effectiveness in destroying HTLV-III, and the apparent discovery of infectivity of the 
existing product, leading to dry-heat treatment of the existing product. However, for the 
‘new’ product, heating in solution, utilising some of the technology developed in relation 
to ZHT, was still the preferred option. 

11.228  It appears that at this stage PFC Liberton had not resolved to follow the English 
route but had opted for dry-heat treatment as a temporary expedient to deal with existing 
products. All non-heated product had now been withdrawn and was being heated.

11.229  In a report dated February 1985 on preliminary clinical evaluation studies of 
SNBTS heat-treated Factor VIII,305 Dr Cash commented on the worldwide interest in the 
development of techniques designed to reduce the infectivity of pooled blood products, 
and the selection of heat treatment as the most appropriate for the SNBTS. He commented 
on the use of sugars to protect Factor VIII from the effects of heat. He said: 

In vitro virological studies have demonstrated that in the sugar medium selected 
(sorbitol) the traditional wet pasteurisation process (60˚C for 10 hours) is less 
than optimal and an additional period at 70˚C has now been included.

Preliminary in vivo and in vitro studies (carried out in Edinburgh and Glasgow), 
using a 60˚ for 10 hours wet heating procedure demonstrated that the 
sugar appeared to prevent heat denaturalisation of factor VIII. The proposed 
new studies will be performed using products exposed to dry heat (68˚ for  
24 hours) and wet heat (as described above) and are designed to assess biological 
acceptability, clinical efficacy and residual infectivity. The need to assess both dry 
and wet heat arises because the former is less costly and subject to lower yield 
penalties. However the wet heat is likely to be more virocidally effective.

11.230  The proposals for the study were specific:

Bioacceptability studies (In vivo recovery and ½ life)

It is proposed that detailed studies are performed on a maximum of 12 
stable (not bleeding) severe multi-transfused haemophilia patients and 6 Von 
Willebrand Disease patients….Particular emphasis is required for the VWD 
studies because we need to know whether, in the event of withdrawal of 
intermediate VIII, we have concentrates which are of value to VWD patients.

Clinical Efficacy Studies

It is important, for licensing purposes, that we obtain as much information as 
possible on the clinical efficacy of the products.

[It] is unclear, at the present time, as to the number of patients required to 
complete this study. Certainly it will be important to include patients undergoing 
both minor and major surgery in which clinical evidence of haemostasis is 
more easily ascertained.

Residual Infectivity Studies

These difficult but vital studies require access to patients who, ideally, have not 
been previously exposed to blood and blood products. The model protocol…
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is based upon the work at the Oxford Haemophilia Centre and it should be 
noted that a prolonged period of study is required. It is suggested that a total 
of 15 patients should be used and that the previous Oxford study using BPL 
intermediate VIII will be used as controls.

SPECIFIC STRATEGY

It is proposed that the first priority for the product currently available should be 
the bioacceptability study and that the other two studies are not commenced 
until this is completed and the data examined by the SHS BTS/Haemophilia 
Director WP.

PRODUCT RELEASE/STUDY CO-ORDINATES

Clinical colleagues who wish to contribute to these studies, will obtain their 
supplies of this material through their local Regional Transfusion Centre. Release 
of product for clinical evaluation will be made on a named patient basis only.

11.231  Annex IV, which set out the trial protocol, repeated, with minor alterations, 
comments on residual infectivity studies on SNBTS heat-treated Factor VIII concentrate 
set out in the paper Dr Cash sent to Dr Crawford at Carluke on 25 April 1984.306 The 
object of the studies was to obtain objective evidence as to product safety with regard 
to (1) residual infectivity, (2) in vivo recovery and survival of Factor VIII, and (3) tests to 
exclude the presence of immune complexes and other factors which might cause allergic 
reactions:

Studies which cover (2) and (3) can be carried out by evaluating the use 
of concentrates in severe haemophiliacs on regular factor VIII therapy. The 
assessment of residual infectivity of concentrates can only be carried out 
satisfactorily in prospective studies. In a preliminary study, South of the border, 
on 30 patients307 each given one or two batches of factor VIII to cover an 
operative procedure or other treatment requiring concentrate, showed that all 
9 patients who had not received blood concentrates before contracted non-B 
hepatitis after receiving their first transfusion of either US commercial factor 
VIII or NHS factor VIII (Fletcher et al 1983), as assessed by liver function tests.

It is proposed to assess the residual infectivity of heat treated SNBTS factor VIII 
by means of a clinical trial in patients who have only minimally been exposed to 
large pool factor VIII concentrates, based on the protocol developed in Oxford.

11.232  The comments indicated a firming-up of decisions on the direction of March 
1985 research: wet heat processing was up-graded in terms of temperature, and dry-heat 
treatment was to be investigated. On 8 February 1985, Dr Cash wrote to Dr Rizza and 
Professor Bloom308 outlining the studies SNBTS wished the UK haemophilia directors to 
carry out on the 68˚C two-hour dry heated product; an intermediate dry-heated product at 
68˚C for 24 hours; and a high purity wet-heat treated product, still not fully specified. But 
the situation in England and Wales had changed, and the response was not an unqualified 
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offer of help.309 All of Professor Bloom’s ‘regulars’ were HTLV-III antibody positive and 
most of the others were being used to test BPL products. He would re-assess the request 
when details were known.

11.233  At the meeting of the Factor VIII Study Group on 7 February 1985310 continuation 
of various studies was agreed. Each of the reports prepared for the meeting was presented 
and discussed, with agreement on the proposals for continued study, but few positive 
decisions. The current collaboration with Professor Johnson was noted, but shrouded in 
secrecy because of the confidentiality agreements in place. In relation to clinical trials, it 
was agreed inter alia that haemophilia directors would be asked to keep serum samples 
from all patients receiving heat-treated Factor VIII. The principal agenda items identified 
for future discussion were antigenic changes in heat-treated Factor VIII; the results from 
clinical trials; and the effects of ionised calcium additives in different types of plasma.

11.234  On 4 March 1985, Dr Perry wrote to Dr Boulton311 intimating that two batches 
of heat-treated Factor VIII treated at 68˚C for 24 hours (the dry heat regime) would be 
available for clinical trials within two weeks. One hundred vials of each of two batches 
were sent on 13 March.312 On 7 March, samples of unheated Factor VIII were sent to
Dr Froebel at Glasgow for her to arrange HLTV III screening.313

11.235  On 5 March 1985, a patent data sheet on the Winkelman process for purifying 
plasma by precipitating out fibrinogen and fibronectin with heparin was filed with 

specification.314 It set out a procedure for producing a high-purity Factor VIII concentrate 
that could be pasteurised (ie wet heated at 60˚C for hours) or freeze dried and then dry 
heated to a temperature of at least 70˚C for at least 24 hours with little or no loss of Factor 
VIII activity or solubility. 

11.236  The SNBTS and Haemophilia Directors met on 7 March 1985.315 Dr Cash and Dr 
Perry produced papers for the meeting.316 It appeared that the period from November 
1984 to March 1985 had been difficult. Dr Cash reported: ’It has been a period in which 
disaster struck in Australia and in which both UK transfusion services were implicated in 
the transmission of HTLV-III viruses.’ 

11.237  The Australian incident appears to have related to the deaths of three babies 
in Brisbane from AIDS, not associated with British product. In Queensland emergency 
legislation was enacted imposing criminal sanctions for donors giving false information 
about the suitability of their blood. Dr Tedder responded by calling for a ban on active 
homosexuals being used as blood donors.317 Dr Cash said that there had been justified 
criticism of the way SNBTS had made available unlimited supplies of heat-treated products 
in late December. He proceeded to discuss the products in issue for development. The 
standard routine SNBTS issue was dry (intermediate) heat-treated (68˚C for two hours). 
The heat treatment programme had been based on preliminary information received 
from the USA (in November 1984) specifically with regard to HTLV-III. It involved dry heat 
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treatment of the existing intermediate product without the addition of stabilisers. It was 
anticipated that this heat-treated product would remain in issue until the autumn of 1985. 
Prospective products were dry (Intermediate) HY (68˚C for 24 hours) and high purity (HT) 
product.

11.238  Apart from contributing to heightened awareness of the risks of HLTV-III 
transmission, the relevance of the Australian incident is obscure. The look-back study 
by Cuthbert and others in Vox Sanguinis, 1988, referred to above, would in due course 
appear to support the effectiveness of the initial heat-treatment regime. If SNBTS’s action 
was precipitate, it appears that it may have been justified by events. Dr Perry commented 
that current heat-treated material (68˚C/2 hrs) should be available for the treatment of all 
haemophiliacs in Scotland and Northern Ireland. An on-going programme was underway to 
subject all existing stocks (including those recalled from RTCs) to those heating conditions. 
His projection agreed with Dr Cash: stocks of this material would last until autumn 1985. 
In relation to prospective products, he reported:

PFC has now developed a new formulation of the existing product which permits 
more rigorous heating conditions to be achieved without compromising product 
solubility. All FVIII manufactured since January 1 1985 has been formulated 
so that the reconstituted product will contain approximately 4% sucrose. In 
all other respects the product is identical to the standard intermediate purity 
FIX (sic). It has now been established that this product can be heated in the 
dry state to 68˚ for 24 hrs without reducing solubility….Two batches of this 
material are now available for clinical evaluation. Subsequent batches have 
been formulated with sucrose but will not be heated until a satisfactory clinical 
evaluation of the heated product has taken place.

In order to avoid substantial accumulations of unheated and untested batches 
of FVIII at PFC and also to ensure continuity of product supply later in the 
year, it is strongly recommended that a suitable clinical trial be planned and 
implemented with a view to obtaining sufficient clinical experience of this new 
product to permit heat treatment and release of accumulated product stocks. 
For this purpose, preliminary product evaluation should be completed by mid-
May. This will ensure that adequate stocks of product can be distributed in 
July/August to RTCs. 

11.239  Dr Perry reported briefly on Factor IX: work was proceeding and it was hoped that 
a heated Factor IX product would be available by the end of 1985 for preliminary clinical 
studies. The minutes record that Dr Cash emphasised the urgent need for evaluation of 
the new 68˚C/24 hour Factor VIII product. After discussion it was remitted to the working 
group to consider the matter in detail, and to facilitate clinical evaluations in Scottish 
centres. It was also proposed that the working group should look into the question of 
involving hospital ethical committees in evaluation proposals. 

11.240  On 7 March 1985, PFC Liberton sent 50 samples of unheated Factor VIII, dating 
from 1980 onwards, to Dr Froebel for HTVL VIII screening.318
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11.241  These records confirmed the position current as at the beginning of March 1985. 
They also raise issues about policy in relation to the rolling out of new products reflecting 
technological developments. All existing stocks, heat-treated at 68˚C for two hours were 
to be used until exhausted in the autumn. The new formulation, prepared for heating at 
68˚C for 24 hours, would be held un-heated pending trials of the preliminary batches, and 
issued in July or August when sufficient clinical experience of the product had accumulated. 
The policy of exhausting existing supplies before new (and ex hypothesi superior) products 
were released appears to have been settled.

11.242  Dr Cash wrote to Dr Boulton following the meeting narrating the agreement to 
proceed to clinical trials, and intimating that PFC Liberton had material heated at 68˚ for 
24 hours ready for bioacceptability trials.319 In March, Dr Ludlam threatened to withdraw 
cooperation in clinical studies because of the lack of compensation arrangements for 
participants.320 There was also reluctance from Glasgow Royal Infirmary.321 Dr Ludlam 
explained his position in a letter to Dr Cash dated 4 April 1985:322 it was a conditional 
offer of support. Dr Boulton reacted to these developments in a letter to Dr Cash dated 
19 April 1985.323 

11.243  Before the working group met, there were significant developments in England. 
Dr Cash had intimation of these by 1 March 1985.324 But full publicity was given at the 
Edinburgh meeting of the British Society for Haemostasis and Thrombosis on 26 March 
1985. The poster325 disclosed a new BPL product, 8Y, prepared by heating freeze-dried 
concentrate at 60˚C for 72 hours. Prospective studies on three surgical patients showed 
no evidence of transmission of NANBH. 

11.244  On 2 April 1985, Dr Foster wrote to Dr Perry and Dr Cash saying that the PFC 
Liberton intermediate concentrate with and without calcium had been heat treated at 
68˚C for two hours, with increased potency, and was ready for issue.326 On the same 
day, Dr Cash wrote to Professor Bloom with arrangements for trials of the latest product 
heat treated at 68˚C for 24 hours.327 Professor Bloom responded with arrangements on 
10 April 1985.328

11.245  On 11 April 1985, Dr Smith of BPL sent Dr Foster a copy of the patent specification 
for BPL’s 8Y product, and offered full details of its performance.329 A visit took place soon 
after.330 In April, SNBTS were approaching completion of Dr Pepper’s work on purification 
of Factor VIII which promised to be patentable.331 SNBTS were also considering research 
on making artificial Factor VIII-deficient substrate using their large range of monoclonal 
antibodies.332
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11.246  On 24 April, Dr Cuthbertson wrote to Professor Weiss.333 The HSE had agreed 
that PFC Liberton could perform freeze-drying experiments. The way was open for the 
collaboration to proceed. PFC Liberton would heat Factor VIII in vials at 68˚C for 2, 12, 24 
and 48 hours. Professor Weiss’s team would assay residual infectivity. However, it soon 
emerged that HSE had unresolved technical problems with the proposals.334

11.247  The risk of developing neo-antigens as a result of administration of heat-treated 
products, which had been mentioned from time to time, became a major issue at a 
meeting of a specially convened group on 9 May 1985.335 Dr Bird, a principal proponent 
of the theory that heat-treated products gave rise to such risks, attended. It was agreed 
that long-term clinical studies (two to three years) were required and arrangements were 
put in hand to commence the project.

11.248  The working group met on 15 May 1985.336 It was reported that the heat 
treatment of Factor IX was a high priority, and that tests on dogs were under way at 
Cambridge. Clinical evaluation was expected in two to three months’ time. First results 
from Cambridge were good. In relation to Factor VIII, the information was equivocal, but 
it appears that preliminary clinical evaluation had been encouraging, and thatproduction 
had been commenced, and was continuing, at 68˚C (dry heat) for 24 hours plus two 
per cent sorbitol. (However, it was also minuted that it was agreed that PFC Liberton should 
commence production in August. The programme remains unclear.) Dr Cash repeated the 
need for ‘virgin’ patients for the residual infectivity study.

11.249  An assessment was made of Factor VIII stocks on 24 June 1985.337 The number of 
months of stock held varied across the regions from two to 12. The lists are not available, 
but the information suggests that this stock had been treated at 68˚C for 2 hours, that 
new material was being prepared to the new specification, but was held from delivery 
pending labelling and packaging, and that decisions on ‘eventual’ issue would be required 
when that was done. The new material (68˚C for 24 hours) was not expected to achieve 
freedom from NANB Hepatitis.338

11.250  On 4 July, results from Professor Bloom, added to results from Edinburgh, 
indicated excellent validation of the biological efficacy of PFC Liberton’s ‘latest batch’ of 
heat-treated FVIII.339 (The product would have been dry heated for 24 hours at 68˚C (the 
‘second generation’ Factor VIII340) in May 1985, if the same as the Edinburgh test material.)

11.251  On 9 July 1985 the CBLA’s central committee for research and development in 
Blood Transfusion held their sixth meeting. Clinical trials of BPL’s factor 8Y (dry heated 
at 80˚C for 72 hours) were being conducted. Several patients had already safely passed 
the point at which the first evidence of transmission of NANB Hepatitis would have been 
expected.
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11.252  On 26 August 1985, Dr Perry wrote to the Scottish transfusion directors and 
NIBTS director341 intimating that PFC Liberton had almost exhausted their stocks of the 
original heat treated product (68˚C for two hours) and that the ‘new’ product would be 
issued within the next two months.

11.253  In November 1985, SNBTS received pre-publication prints of Dr Prince’s papers 
that would undermine the confidence that heat treatment at 60˚C would inactivate HLTV-
III.342

11.254  On 13 November 1985, Dr Foster wrote to Dr Smith (PFL) enclosing papers, slides, 
and other information relating to PFC Liberton’s work. He included the report published 
in Research Disclosure: ’before we learned that Cutter had already patented virtually 
everything‘. 

He also said:

One question I’ve been meaning to ask you; what are the freeze drying 
conditions for your new FVIII concentrate (especially during primary drying). 
We have some preliminary data that suggests that drying conditions may be 
particularly critical for the subsequent sensitivity of both protein and virus 
components to heating (not unexpected).

11.255  Dr Smith replied on 11 December 1985 with an account of the freeze-drying 
conditions used at Oxford.343 This was the beginning of collaboration on research into 
whether the conditioning of plasma was a significant factor in ensuring the effectiveness 
of the final product.

11.256  Meantime, controversy developed over the use of dry heat-treated products 
in haemophilia therapy when Dr Prince published the paper referred to above.344 The 
paper challenged the efficacy of lyophilized heat-treated products in the treatment of 
haemophilia and caused a flurry of activity in November 1985, when Dr Perry wrote to Dr 
McClelland proposing that Professor Weiss should be encouraged to treat evaluation of 
infectivity in IgG and Factor VIII urgently.345

11.257  The Factor VIII study group met on 21 November 1985.346 In relation to fractionation, 
Dr Perry reported that currently PFC Liberton was producing intermediate Factor VIII with 
the addition of two per cent sucrose, heated at 68˚C for 24 hours. He noted that BPL was 
currently applying dry heat at 80˚C for 72 hours, with losses of yield of 5–10%. He hoped 
that when the new (Johnson) process for high-purity product was available the PFC Liberton 
yield would be improved. It was not intended that PFC Liberton should alter its process 
at that time. In an update on virucidal procedures, it was agreed that Dr Pepper would 
conduct studies on material supplied by Dr Smith, PFL. The comparative effectiveness of 
heat treatment and irradiation was mentioned, but unexplained. There was again anxiety 
to re-establish collaboration with Professor Weiss on HTLV III inactivation studies. Dr Perry 
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wrote to Professor Weiss on 25 November 1985,347 and again on 12 December 1985.348 
By the date of the second letter contact had been re-established and Dr Perry set out the 
agreement reached for onward progress.

11.258  On 27 November, Dr Cuthbertson sent a circular to regional directors intimating 
the withdrawal of old formulation Factor VIII (no sucrose: 68˚C for two hours), and requiring 
the return of all vials with the code 02 to PFC Liberton. The material had remained on 
the shelves for months longer than originally anticipated, despite production of Factor VIII 
heated at 68˚C for 24 hours, with two per cent sucrose.

11.259  On 29 November, again in response to the Prince article, Dr Cuthbertson wrote to 
Dr Onions at the Glasgow Veterinary School proposing the repeat of an earlier experiment 
on retroviral inactivation (reported at Oxford in September) to which Dr Onions had 
contributed. Dr Prince was about to publish data showing that only one log of HTLV III 
inactivation was achieved on dry heat treatment at 60˚C for 24 hours, compared with 
the 37 logs claimed by CDC. This was thought likely to provoke all manufacturers to 
test their own products. Dr Onions was asked to carry out experiments on PFC Liberton 
immunoglobulin products. Dr Cash set out his understanding of commercial procedures 
in a letter to Dr Perry on 2 December 1985:349 Cutter’s regime was 68˚C for 72 hours (dry); 
Armour’s was 68˚C for 20 hours (dry); Alpha’s was 60˚C for 20 hours plus an ‘organic 
solvent’; and Immuno used steam heating. In relation to IgG, PFC proposed comprehensive 
testing of all current batches at issue.350

11.260  At the meeting of the SNBTS directors on 10 December 1985,351 Dr Cash reported 
that it was anticipated that Professor Montagnier and co-workers at the Pasteur Institute 
would shortly publish a paper expressing the opinion that 68˚C dry heat treatment for  
24 hours might not eliminate HTLV III virus in Factor VIII. Dr Perry said that PFC Liberton 
were doing experiments to ascertain the facts both in Factor VIII and immunoglobulins. PFC 
Liberton’s long-term plan was to heat blood products at 80˚C for 72 hours. PFC Liberton 
had a nine months’ supply of Factor VIII in stock, some of which had been processed in 
January 1985. It might be possible to re-heat Factor VIII that had previously been heated 
for 24 hours. The first Factor VIII from plasma tested for HTLV III antibody would be issued 
in February 1986. The DHSS were about to issue a letter to manufacturers to say that IV 
IgG must all be manufactured from HTLV III tested plasma. 

11.261  Just as PFC Liberton were producing intermediate Factor VIII with the addition of 
two per cent sucrose, heated at 68˚C for 24 hours, the work of Dr Prince and Professor 
Montagnier was casting doubt on the effectiveness of the regime. However, in January 
1986, results from trials of PFC Liberton heat-treated Factor VIII were reported by 
Edinburgh.352 There were qualifications about the size of the group studied, but otherwise 
the product was thought to be satisfactory. Results from Professor Bloom’s trials of calcium 
stabilised Factor VIII were also received, and thought to be valuable in supporting SNBTS’s 
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findings on this project.353 Dr Foster thought that it was time to publish the results.354 
Professor Bloom was prepared to be acknowledged in the proposed paper, along with Dr 
Greedharry, his researcher.355

11.262  There was considerable uncertainty on a number of issues in 1986. A meeting 
was held at NISBC on 7 February 1986 on the virological aspects of the safety of blood 
products.356 The report, relatively optimistic in its terms, stated inter alia:

Retroviruses consist of single-stranded RNA with a lipid envelope, and would be 
expected to be sensitive to heat, detergents and organic solvents….Dr Minor 
described the inactivation of HTLV III, which is relatively easily achieved by heat 
or chemical means. Infectivity is destroyed by wet heat at 30 min, or dry heat 
for 48 hours at 68˚. However, the virus is surprisingly resistant to inactivation 
when dried and can survive freeze-drying….

11.263  However, in discussion, Professor Weiss357 emphasised that at that time no 
measurement of inactivity was sufficiently sensitive to detect reliably virus in blood 
products. And Dr Thomas, commenting on Italian experiments, pointed out that there 
were limitations on the value of using chimpanzees for studies on NANB Hepatitis.

11.264  On 11 February 1986, Dr Prowse reported to Dr Cash and others on a meeting 
held at BPL Elstree to discuss English studies of the collection and fractionation aspects 
of the use of apheresis plasma.358 Studies had been carried out in Sheffield, Leeds and 
Oxford. Results to date encouraged further studies at the three centres. Dr Prowse had 
agreed to participate in studies of the effects of the mode of anticoagulant addition and 
plasma filtration as a discrete part of the overall exercise. 

11.265  From 11 to 13 February 1986, there was a conference at Newcastle on AIDS, 
sponsored by the Haemophilia Society. Dr Foster prepared notes.359 There was controversy 
over suggestions of HTLV III seroconversion following use of Factor VIII. Further reports 
were to emerge. On 15 March 1986, a letter by White and others to The Lancet gave an 
account of probable HIV seroconversion following treatment with heat-treated Factor 
VIII concentrate.360 On 5 April 1986, Van Den Berg and others, in a letter to The Lancet, 
published further data of probable HIV seroconversion following treatment with heat-
treated Factor VIII concentrate.361 In response to a letter from Ralph Rousell of Cutter 
Laboratories, protesting at the absence in the March and April 1986 papers by White 
and Van Den Berg of the heat treatment protocol followed, it was stated that the heat 
treatment, in both cases, was 60˚C for 30 hours in a lyophilised state. That identified the 
product as Armour–they were the only manufacturer using that heat treatment protocol 
at the time. The Travenol dry heat treatment protocol was 60˚C for 72 hours. The Cutter 
protocol was 68˚C for 72 hours. 

353 [SNB.007.5519]
354 [SNB.007.5523]
355 [SNB.007.5535]
356 [SNB.005.1495] at 1496. 
357 [SNB.005.1495] at 1497 
358 [SNB.007.5528]
359 [SNF.001.4215]
360 [SNB.004.7780] at 7782 Lindsay, page 90 says that this was the first published account, but that does not appear to be the case 

in view of Dr Jones’ data. http://www.dohc.ie/publications/pdf./Lindsay.pdf?direct:1 
361 Lindsay, page 90 http://www.dohc.ie/publications/pdf./Lindsay.pdf?directdirect:1

reference_pdf/SNB0075519.PDF
reference_pdf/SNB0075523.PDF
reference_pdf/SNB0075535.PDF
reference_pdf/SNB0051495.PDF
reference_pdf/SNB0051495.PDF
reference_pdf/SNB0075528.PDF
reference_pdf/SNF0014215.PDF
reference_pdf/SNB0047780.PDF


Chapter 11: Viral Inactivation of Blood Products

496

11.266  On 18 February 1986 Dr Pepper wrote to Dr Smith. On 26 February 1986,
Dr Smith replied with details of the last significant stage in the production of 8Y.362

Dr Pepper had raised with him the question of fast freezing. Dr Smith thought that any 
change in the composition of the freeze-drying mixture would take a long time and much 
work, but encouraged a start on the study. He noted that he was ‘not so sure that very 
fast freezing’ was feasible on a manufacturing scale, but wanted to keep in touch with 
thinking in Edinburgh.

11.267  The Factor VIII Study Group was re-named the Coagulation Factor Study Group.
It met under that name on 27 February 1986.363 In anticipation, Dr Prowse prepared a 
paper on the feasibility of centralising feedstock plasma Factor VIII assays, and made 
recommendations. Dr Gabra prepared a paper on the value of quality assurance of 
the assays.364 The minutes of the meeting365 recorded that both topics were continued 
for further discussion. On a separate issue, it was recorded that PFC Liberton and the 
Edinburgh BTS laboratory were producing inconsistent results in assays of thawed plasma 
feedstock. It appears that the lack of an agreed plasma specification and inconsistent 
practices were still affecting the overall quality of plasma available for fractionation. The 
discussion of fractionation topics was led by Dr Perry. The final phase envisaged improved 
freezing, ‘Zn treatment’ and improved freeze-drying. The heat regime would be 80˚C for 
72 hours. Manufacture would start in April 1986 and issue from January 1987. Other 
virucidal options were reported, including the resumed collaboration with Professor 
Weiss. He commented that freeze-drying conditions differed as between PFL and Elstree 
for Factor VIII products. Further model virus studies were proposed and agreed. Parallel 
studies in improved freeze drying conditions for Factor IX were reported. Studies on dogs 
had been completed and would be published.

11.268  The collaboration with Professor Bloom’s team proved less than satisfactory: 
Professor Bloom’s colleague, Dr Greedharry, could not complete the studies requested.366 

11.269  In February 1986, Dr Cash prepared notes for the SNBTS and haemophilia centre 
directors meeting to be held in March.367 The report was paraphrased in the report of the 
meeting.

11.270  Dr Perry’s notes contained added detail:

In January 1985, PFC distributed heat treated FVIII (68˚/2hr) to all centres in 
Scotland and Northern Ireland and this material was used until September/ 
October 1985368 when a new formulation product, heated at 68˚ for 24 hrs 
was issued. At the time of writing there have been no reports of HTLV III 
seroconversion following the use of either of these products although equally 
it is recognised that the current heat treatment regime is unlikely to produce a 
non-infective product with respect to NANB or Hepatitis B….

Most recently unconfirmed reports have emerged which suggest that HTLV 
III may be less susceptible to heat inactivation than was originally thought. 
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In response to these reports, PFC has recently recalled all residual stocks of 
68˚/2hr material.

Directors will be aware that the Blood Products Laboratory are currently 
issuing a FVIII product which has been heated at 80˚/72 hrs and preliminary 
clinical data indicates that this material is non-infective with respect to HTLV 
III, NANB and Hepatitis B. While it is unlikely that the current PFC product 
could be successfully treated under these conditions, a major development 
programme has been underway for 12 months with a view to the production 
of a high purity FVIII product which can be formulated and heat treated, under 
conditions which give comparable levels of viral inactivation. Such treatment 
may not require such vigorous heating conditions.

11.271  Some Factor IX was by this stage in routine issue after heat treatment at 80˚C for 
72 hours. Future products under development included a high yielding high-purity and 
non-infective Factor VIII. So far as the minutes of the meeting disclose,369 the information 
in the reports was received without serious discussion.

11.272  An unattached document,370 which appears to have been intended as an 
addendum to paragraph 5 of Dr Perry’s notes, reflected a change of scientific opinion 
(after discussion with Dr Smith):

It is generally believed that heat treatment of this severity can only be achieved 
with high-purity products (eg BPL, FVIII is 5 iu/mg). However, recent research 
at PFC has shown that this is not the case and that severe heating can be 
tolerated even at low purity if key process steps are carefully controlled prior 
to heat treatment.

This information will enable a non-infective product to be achieved using 
intermediate-purity material without compromising the development of the 
very high purity product noted in para 5.1. 

The advantages of this course of action are:–

(i)   Provides non-infective FVIII product more quickly than will be possible with 
the very high purity product.

(ii)   Will allow the new very high purity product to be properly assessed and 
phased-in without undue haste.

(iii)  May be effective in the treatment of von Willebrands disease…

(iv)  Is expected to be available at a higher yield…and purity…than the current 
product.

It is likely that a product of this type will be available for evaluation in April 1986.

11.273  It appears reasonable at this stage to infer from these papers that major problems 
had affected SNBTS’s long-term proposals for a high-purity product. That had been hoped 
to provide a medium for dry heat treatment to the levels achieved in England. PFC Liberton 
had not expected to be able to apply very high temperature treatment to its intermediate 
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Factor VIII product. But it had lately been discovered that careful control of certain ‘key 
process steps’ (from other sources, the conditioning of plasma, in particular) enabled 
the product to tolerate high temperatures. Dry heat treatment to 80˚C for 72 hours had 
become feasible.

11.274  At the meeting of SNBTS and haemophilia directors and SHHD held on 5 March 
1986,371 Dr Cash noted that there was emerging evidence from Montagnier’s laboratories 
that HLTV-III was more sensitive to heat. The minute states:

Dr Cash informed members that even material dry heated at 68˚C for  
24 hours may not be non-infective with regard to HTLV III and NANBH. Dr Perry 
explained that the PFC had recalled all residual stock of material heated at 
68˚C for 2 hours for testing….He said that difficulties have arisen in relation to 
the heat treatment of the new high purity product and it has been decided to 
introduce an intermediate stage: a product which is only 2–3 times purer than 
the existing intermediate FVIII but can be dry heated at 80˚C for 72 hours. It is 
hoped that this intermediate product will be available for clinical evaluation in 
April and for routine clinical issue within 3 months…. 

Dr Cash pointed out that current information indicates that the HTLV III virus is 
killed when dry heated at 80˚C for 72 hours…. 

11.275  Dr Cash emphasised that there would be a substantial overlap when the high-
purity product was issued in the summer. It was agreed that the new products could be 
slotted into the batch dedication system. 

11.276  Research and development planning now covered two new heat-treated 
products. Dr Perry’s report was before the group. In relation to production, as Dr Perry 
acknowledged, there would be a substantial overlap when the high-purity product came 
on stream. 

11.277  On 5 March 1986, Dr Foster wrote to Dr Perry and others noting the confusion in 
the minds of colleagues outwith PFC Liberton caused by the multiplicity of PFC Liberton 
products discussed.372 He suggested that products should be named. He said:

Within the next few months we could have four FVIII products in clinical use 
simultaneously:

1) FVIII, 68˚ 24 hours

2) FVIII, 68˚ 72 hours

3) FVIII, 80˚ 72 hours

4) PFC/NYU FVIII.

11.278  For the first three he suggested Factor VIII HT1, 2 and 3. But products 3 and 4 
were likely to have a long-term future. Product 3 had been called ZHT, but since virtually 
all products were heated, he suggested ‘Z8’. For product 4 he suggested ‘REAL 8’. Dr Perry 
agreed generally.373 But he proposed putting products 1 and 2 into a single category: ‘FVIII 
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HT’ ‘since we will not be announcing the 68˚ variant’. If that had been done, no distinction 
would have been drawn between the 24 and 72 hour preparations in published material, 
or on labels or packaging.374

11.279  On 17 March 1986 there was a meeting at PFC between BPL and SNBTS scientists 
to discuss commonality of interest in plasmapheresis and virus inactivation studies.375

Dr Smith reported on the plasmapheresis studies in England. In relation to the latter topic, 
Dr Cuthbertson outlined studies performed in Aberdeen to date. The note reports:

Evidence is emerging which suggests that product freezing and freeze drying 
has an impact on the efficacy of subsequent virucidal processes such as heating.

It was agreed that Dr Smith would liaise with Dr Cuthbertson with a view 
to establishing the level of virus activation achieved with BPL 8Y material. 
This would involve the transfer of samples between BPL and PFC and the 
development of a protocol which accurately simulated routine BPL formulation 
and treatment conditions.

11.280  Both centres would be involved in this work. This appears to have been the first 
formal indication by PFC Liberton that conditioning was important.376 BPL was engaged 
in studies on chimpanzees. PFC Liberton hoped to use the results. PFC Liberton outlined 
their collaboration with Professor Weiss. It was agreed that HTLV III studies would be 
confined to Edinburgh meantime.377 Dr Smith outlined the results of 8Y tests to date: no 
cases of viral infection had occurred. It was agreed to attempt to reconcile protocols for 
product release and recall. 

11.281  On 26 March, a brief report was produced on the results of a freezing trial that 
was said at that time to show that there was not a significant change in the degree 
of protection for heat treatment depending on the freezing procedures adopted in the 
processing of NY5. 378 

11.282  Data from a trial of varying freezing conditions noted on 26 March 1986 suggested 
that a small change in freezing caused a difference in appearance and solubility and led 
to further research.379 

11.283  On 4 April 1986, SHHD wrote to Dr Cash and others to propose a meeting to 
evaluate the effectiveness of PFC Liberton fractionation process in inactivating HTLV III in 
blood products.380

11.284  In April 1986, the US FDA approved for clinical use Bayer’s pasteurised Factor VIII 
product, Koate HS (patent application 5 March 1980, published on 3 April 1984). 

11.285  Dr Perry sent Dr McClelland the results of irradiation tests of PFC Liberton
Factor VIII on 17 April 1986.381 Dr Cuthbertson prepared a protocol for evaluating the 
virus kill in the English 8Y product.382

374 However, product leaflets did state the period of treatment.
375 [SNB.007.5664]
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11.286  In April 1986, Dr Pepper became interested in researching thrombogenicity in 
surfaces that materials came into contact with in the course of processing.383 He sought 
Dr Cash’s advice on the way forward.

11.287  On 9 May 1986, Dr Cuthbertson wrote to Dr Lane, BPL,384 sending a brief outline 
of the experiments PFC Liberton planned to use in evaluating the virus kill in the 8Y 
product. It was proposed to use PFC Liberton’s systems and equipment, in particular the 
Usifroid SMJR freeze-dryer, to duplicate BPL’s 8Y process with PFC Liberton product. Model 
viruses would be introduced to 8Y material, which would be freeze-dried, and thereafter 
heat treated according to progressively more demanding temperature and time regimes. 
The third phase would take the exercise forward to trialling HTLV III in 8Y. This appears 
to be a major step forward in collaboration between the two research teams directed 
towards obtaining empirical proof of HTLV III inactivation. 

11.288  Results from various studies were reported from Scottish workers385 and from 
Cardiff386 relating to the assay of FVIII with and without calcium. Osmolality of Factor 
VIII concentrates emerged as an issue (initiated by Dr Ludlam).387 On 20 May a meeting 
of haemophilia directors was called for 11 July 1986 to discuss Dr Cash’s proposal for 
investigation of the issue whether heat treatment degraded constituents of Factor VIII.388 
A question arose whether PFC Liberton should join Celltech in their study of purification 
of Factor VIII.389 Dr Boulton tried to encourage Dr Perry to engage in studies relating to 
transmission of HTLV III.390 It appears there was much activity at this time. 

11.289  At the 21st Congress of the International Society of Haematology and 19th 
Congress of the International Society of Blood Transfusion (Sydney, 11–16 May 1986) 
Drs Cuthbertson, McIntosh and Foster presented a paper on virus inactivation in plasma 
derivatives. From its summary, it concerned effects on the heat stability of viruses of 
additives used to stabilise proteins when heating in solution, as well as the effect on 
stability of freeze-drying conditions and product formulation. They reported on SNBTS 
experiments that showed it was the nature of the freeze-drying process rather than the 
purity of the product per se which was critical to achieving dry heat treatment at more 
severe conditions. This was the intelligence shared with English colleagues at the joint 
meeting on 17 March 1986. It is difficult to deduce from publications concerning virus 
inactivation what the parameters of these processes may have been, but this appears to 
relate back to the Scottish modifications of the BPL process referred to above following 
discussions with Dr Smith. 

11.290  In The Lancet of 31 May 1986, a letter from Dr Prince contained the anticipated 
warning against over-confidence in dry heat treating:

Recognition of the transmission of human immunodeficiency virus (HIV) by 
blood derivatives such as factors VIII and IX has led regulatory authorities to 
demand sterilisation procedures for these products. In the United States the 
National Hemophilia Foundation’s Medical and Scientific Advisory Council has 
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recommended that lyophilised, heat-treated products should be used for the 
treatment of haemophilia, and the data on which this recommendation was 
based have been published.391 However, two recent reports of HIV (HTLV-III) 
seroconversion in recipients who received only heat-treated factor VIII392 and 
the following laboratory experiment findings suggest caution in reliance on dry 
heat inactivation….

11.291  Following discussion of the experiment, (a) at 27˚C for 48 hours, and (b) at 60˚C 
for different periods, for which results were published, the letter proceeded:

The virus inactivation resulting from heating alone was surprisingly modest,…
Lyophilisation alone resulted in an additional…(measure) of inactivation. These 
results are consistent with those reported by Levy et al….393

Heating in the dry state has only a modest sterilisation effect on hepatitis 
B virus.394 Furthermore heated factor VIII products have transmitted non-A, 
non-B hepatitis to patients.395

The finding of only modest sterilisation process efficacy for HIV adds to 
concern about the efficacy of this procedure. It should, however, be stressed 
that this finding does not mean that dry-heat treated products are unsafe with 
respect to transmission of AIDS. Indeed three studies have reported absence of 
anti-HIV seroconversion in recipients of dry-heat treated FVIII preparations.396 
Purification and processing steps before lyophilisation can remove or inactivate 
virus, and lyophilisation alone under commercial conditions probably inactivates 
more virus than is observed with shelf freezing. Furthermore some products are 
heated above 60˚ C. Nevertheless, these findings indicate the need for caution 
in relying on the efficacy of dry-heat sterilisation. Long-term surveillance of 
recipients of such products for seroconversion to anti-HIV is still required.

11.292  In a letter to The Lancet dated 21 June 1986, Dr Barrowcliffe and others of NIBSC 
set out findings on Factor VIII degradation in heated concentrates. PFC Liberton’s product 
was included, but was not commented on specifically. The general conclusions of the letter 
were rather negative: there was no evidence that heated Factor VIII was any less effective 
haemostatically than its unheated predecessors, but in some cases heat treatment might 
be accentuating proteolytic degradation.

11.293  The coagulation factor study group met on 23 June 1986. The minutes contained 
reference to Dr Cuthbertson’s overview of inactivation studies, small scale production 
of phase 3 Factor VIII, and progress on phase 4.397 Dr Pepper intended to continue with 
heat plus irradiation for virucidal effect. There was some evidence that heat-treated 

391 [SNB.010.6169] McDougal, Martin, Cort, Mozen& Others: ‘Thermal inactivation of the acquired immunodeficiency syndrome 
virus, humanT lymphotropic virus – III/lymphadenopathy associated virus, with special reference to antihemophilic factor’: J Clin 
Invest 1985; 76:825-77. [SGF.001.1835] McDougal, Evatt: ‘Case for concluding that heat trated licensed anti-hemophilic factor 
is free from HTLV-III: Lancet 1985: ii: 890-1 

392 [SNB.004.7780] White, Matthews Weinhold, etc: ‘HTLV-III seroconversion associated with heat-treated factor VIII concentrate’: 
Lancet 1986: i: 611-2; Van den Berg;etc: ‘Seroconversion to HTLV-III in haemophiliac given heat-treated factor VIII concentrate’: 
Lancet 1986: i: 803-4

393 [SNB.008.5852] Lancet 1985 i 1456-7 
394 [SNB.004.5835] Hollinger and others: ‘Reduction in risk of hepatitis transmission by heat-treatment of a human factor VIII 

concentrate’. J Ind Dis. 1984; 150; 250-62 
395 [LIT.001.0369] Columbo, Manucci etc: Lancet 1985 ii 1-4; [LIT.001.0464] Preston, Hay etc Lancet 1985 ii 213. 
396 [LIT.001.0436] Rouzioux etc The Lancet 1985 I 271 – 2; Mosseler etc The Lancet 1985 I 1111; [LIT.001.0464] Feldin etc The 

Lancet 1985 ii 832-3
397 [SNB.007.6065] 
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Factor IX might not be effective in inhibitor patients. It was recorded that: ’there were 
two batches of DEFIX held in PFC which had not been issued as they were associated 
with HIV+ve donations’ . Dr Cuthbertson outlined developments in virus inactivation. HIV 
experiments were expected ‘soon’ at Edinburgh. Dr Foster reported that the phase IV high 
purity product would not allow heating at 80˚C. (It had been intended to heat at 80˚C 
for 72 hours.) The product would tolerate heat treatment at 55–60˚C in the dry state, 
which appeared to achieve virus kill. Application of the plasma specifications was being 
monitored. Discrepancies in Factor VIII:C results as between PFC Liberton and SNBTS were 
thought to be due to losses in transportation.398 The centralisation of assay had not been 
supported, but an experiment in swapping material between Edinburgh and Glasgow was 
agreed. Citrate and plasmapheresis studies continued, as did dog studies and work on 
Factor IX concentrates. 

11.294  Another factor was recognised in 1986: the need to ensure that all plasma used for 
blood product production was ‘validated (HTLV III) plasma’. SNBTS were already engaged 
in work with Professor Weiss, and a collaborative study was under way in March 1986, 
when the SNBTS directors were advised that DHSS medicines division had announced 
that all products issued after 1 July 1986 must be validated.399 When the topic came up 
again at the SNBTS directors meeting on 24 June 1986, it appeared that PFC Liberton 
used screened and unscreened plasma. Factor VIII concentrate in issue was derived from 
unscreened plasma, but that was expected to change. Most Factor IX was from screened 
plasma. But it was noted that no details of testing methods for HIV and Hepatitis B had as 
yet been submitted to the medicines division.

11.295  On 25 June 1986, Dr Foster took up the issue of the difference between six-hour 
and 18-hour fresh frozen plasma. He provided comparative data and reiterated his view 
that use of ionised calcium was necessary to ensure preservation of Factor VIII activity 
in the processing of cryoprecipitate: the subject of the Cardiff study. He stressed the 
importance of concentrating on future production in which calcium would be added. 
Dr Cash responded by asking for statistical analysis of the data.400 Dr Cash’s intervention 
appears to have caused an adverse reaction.401 (Dr Foster sent the data on 11 August 
1986:402 18 hour cryoprecipitate was consistently lower yielding, but the difference in the 
final NY product was not statistically significant. The result was expected to be different 
with Z8.)

11.296  On 1 July 1986, Dr Cash wrote to Dr Boulton about trials of Factor VIII.403 He 
defined the scope of further Factor VIII trials narrowly: half-life and recovery studies were 
all that were required to get nearer to a definitive product. His reason:

I can best emphasise the point by stating that we have already agreed that 
until such times as we have a product which is to be the definitive product for 
at least 5 years we won’t consider further the awesome task of a NANB study 
on virgin haemophiliacs.

398 [SNB.007.6174]-[SNB.007.6181] The validity of PFC’s assay results was subsequently established 
399 [SNF.001.0135] at 0136
400 [SNB.007.6619]
401 [SNB.007.5863] Manuscript note from Dr Perry to Dr Foster.
402 [SNB.007.6052]
403 [SNB.005.1522]
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11.297  Summary of Developments to Mid-1986:

• There had been a period of sustained research and development into viral 
inactivation across a broad range of methodologies.

• Early confidence that many of the difficulties confronted in the 1970s 
and early 1980s would be overcome, and that non-thrombogenetic, non-
allergenic, effective and less potentially infective products would become 
available were undermined by:

 – Emerging knowledge of the natural history of NANBH

 – Continuing lack of a marker for the condition

 –  The arrival of AIDS and HIV, and the dominance these acquired in 
research activity, almost to the exclusion of other infections.

• There had been at least two years of intensive research, increasingly in 
response to the threat of AIDS, in the commercial and public service sectors.

• In Scotland, initial confidence that the domestic product was safe because 
of reliance on local volunteer blood donation was dashed in 1984–85 by the 
finding of HIV positivity in a cohort of patients in Edinburgh. 

• Inactivation of the AIDS agent was severely hampered until late 1985 by 
lack of reliable, widely available tests for the virus.

• Screening of plasma donations for HIV/AIDS relieved pressure in the system.

• Overall progress was slowed by issues relating to commercial confidentiality 
and the protection of intellectual property rights.

• A general consensus was emerging, from clinical studies, clinical observations 
and laboratory studies, that whereas lyophilised Factor VIII heated for  
30 hours at 60˚C would not protect against NANBV transmission, dry 
treatment at 68˚C for 72 hours, or pasteurisation (as used in Bayer’s Koate HS 
Factor VIII) were very probably sufficient to kill HIV and prevent transmission. 

• Emerging evidence of the prognosis for haemophiliac patients infected with 
chronic NANBH was beginning to shift the focus back to preventing the 
transmission of that virus. 

• However, research had not progressed sufficiently to justify study of NANBH 
transmission by the Scottish product in the case of ‘virgin’ haemophiliacs.

11.298  In June 1986, the World Haemophilia Federation Conference was held in Milan.Dr 
Smith attended and produced notes. A copy appears to have been available in Scotland.404 
Trials of various products were reported. There were adverse comments on Kryobulin:

Eibl was given a tedious ten minutes to explain why he thought that the 
patients had acquired their HB adventitiously, through living in filthy Southern 
Italy. This did not go down too well with his hosts, and does not explain why 
all three contracted HB after the same lot….

404 [SNB.007.5955]
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11.299  Dr Smith recounted information given about various forms of heat treatment. 
Evidence available to the Lindsay inquiry,405 indicated that word was spreading in the 
medical community about a possible association between an AIDS seroconversion and 
Armour dry-heated Factor VIII (ie 60˚C for 30 hours in a lyophilised state). Dr Smith’s 
notes do not reflect this intelligence. However, Armour’s product, Factorate, issued before 
January 1986, when all donations in Britain began to be screened, was withdrawn in 
July 1986. Other heat-treated products such as Travenol (60˚C for 72 hours) and Cutter 
(68˚C for 72 hours) were not withdrawn, but were gradually replaced in the period after  
1 January 1987. It seems this development was prompted primarily by the search for a 
form of viral inactivation effective against the risk of transmission of NANBH, although 
general misgivings about the effectiveness of dry heat treatments at temperatures of in 
the region of 60˚C against the risk of transmission of HIV may have contributed to the 
development.

11.300  There may be a question for the Inquiry whether the precise dry heat-treatment 
protocol was critical to the effectiveness of the product to inactivate HTLV III, and therefore 
as to the appropriate approach to research. 

11.301  Meantime, pasteurised products began to appear. Alpha Profilate was a heat-
treated, wet method product, heated at 60˚C for 20 hours. Armour were licensed to 
market in the USA Haemate P, the pasteurised heat-treated Factor VIII developed by 
Behringwerke. Cutter were licensed to manufacture Koate HS, a heat-treated pasteurised 
product. The wider market appears to have been moving towards pasteurised products at 
this time, though further change was imminent. 

11.302  On 21 July 1986, Immuno distributed a circular intimating that dry-heated 
products had been discontinued: all products would be subject to steam treatment for 
the future, and that included FEIBA. 

1986: England and Wales

11.303  As mentioned above, a meeting was held at the NIBSC on 7 February 1986 on 
the virological aspects of the safety of blood products.406 Amongst the points raised in 
discussion, it was noted that there was a general agreement that a closer scientific liaison 
should be established between the Blood Products Laboratory at Elstree, the Protein 
Fractionation Centre in Edinburgh and NIBSC. The recommendations included: 

A working group should be established between the BPL, Elstree, the PFC, 
Edinburgh and NIBSC, which would meet periodically and provide a forum for 
the exchange of technical and scientific information pertaining to the safety 
of blood and blood products, especially in relation to virus contamination and 
the evaluation of manufacturing procedures to inactivate or eliminate viruses.

11.304  That did not happen immediately, but the informal contacts between Dr Smith 
and Dr Foster continued. 

405 See paragraph 11.262
406 [DHF.002.0794] DOH report [SNB.005.1495] contains the unredacted minutes.
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11.305  In June 1986, Dr Fletcher and others presented a paper to the Haemophilia 
Congress in Milan which gave the results of the clinical use of BPL Ffactor VIII and IX heat 
treated to 80˚C.407

11.306  On 8 July, Dr Smith reported progress in England with the Scottish-inspired study 
of plasma conditioning.408 In a memorandum dated 7 August 1986, Dr Evans, BPL, set out 
a proposed standard freeze-drying programme for 8Y.409

11.307  In September 1986, Dr JK Smith (BPL/PFL) prepared an interim report for UKHCDO 
on the study of previously untreated patients who had received BPL Factor VIII and IX 
concentrates 8Y and 9A, heat-treated in the freeze-dried state at 80˚C for 72 hours as 
the final stage in processing.410 The report dealt with patients who had had no large-
pool concentrate exposure before treatment with BPL 8Y or 9A. The patients had been 
followed up for at least 16 weeks and had had at least four infusions during that period. 
The interim results essentially showed no clinical or laboratory events attributable to 
transmission of the three main blood-borne viruses: HIV, NANBH and HB. The results were 
not totally conclusive: the English studies had shown that none of the patients followed 
had developed adverse signs or symptoms, but that could not exclude the possibility that 
others might react adversely. A formal prospective clinical trial was to follow. It was also 
noted that there was no HIV seroconversion attributed to the interim product HLH/8CRVH 
(heated at 70˚C for 24 hours) which had been issued in early 1985.

11.308  The full results of the trial were published in The Lancet in October 1988 (Study 
Group of the UK Haemophilia Centre Directors, ’Effect of dry heating of coagulation 
factor VIII concentrates at 80˚C for 72 hours on the transmission of NANBH’.411 

11.309  The product description of 8Y, together with the clinical trial protocol, were sent 
to PFC Liberton on 1 August 1986 when Scotland agreed to participate in the trials.412

11.310  On 7 August 1986, there was a report of freeze-drying work in relation to 8Y 
sent by Dr Evans to the freeze drying working party: BPL was trying to standardise its 
procedures.413

11.311  On 8 December 1986, Dr Smith sent Dr Foster, on a confidential basis, a paper on 
the effects of plasma conditioning on subsequent cryoprecipitation and cryo-extraction.414 
He explained that the 8Y process reflected know-how not yet sewn up by patent. The 
studies provoked by Scottish empirically-derived information had now received a measure 
of analytical support and theoretical under-pinning. 

11.312  On 17 December, PFL circulated a paper on 3–4 kg scaling of the 8Y and 9P 
processes to give a method for producing Factor VIII and Factor IX in acceptable yield and 
quality.415

407 Oxford Haemophilia Centre [SNB.007.5955]
408 [SNB.007.5915]
409 [SNB.007.6083]
410 [SNF.001.1123]
411 [LIT.001.0330] The Lancet 1988: 2(8615): 814-6
412 [SNB.007.5990] [SNB.007.5991] [SNB.007.5992] and [SNB.007.6005]
413 [SNB.007.6083]
414 [SNB.007.6275] and [SNB.007.6276]
415 [SNB.007.6302]
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11.313  By the end of the year, and notwithstanding the international developments noted 
above, English research and development continued to focus on dry heat-treatment, and 
to claim effectiveness for the products BPL had started general issue of 8Y in September 
1985.416

Second half of 1986: Scotland

11.314  On 2 July 1986, Dr Perry wrote to Dr Boulton intimating that PFC Liberton were 
poised to launch yet another Factor VIII product, heated at 80˚C for 72 hours, which ‘should 
therefore be comparable to 8Y’ and better than anything available commercially.417 He 
suggested that virgin haemophiliacs might have access to this product before the stocks 
of existing products were exhausted. 

11.315  On 4 July 1986, Dr Boulton wrote to Dr Perry418 with manuscript data, thought to 
reflect a telephone conversation between them, on future production:

1986 1987 1988

Jul A S O N D J F M A M J J A S O N D Jan

Phase II

Production 
stops Sept.

Phase II product being 
used up: no more available 
end March

Phase III product being produced, having been verified as being virucidally equivalent to BPL 
8Y. Hence ½ life and recovery studies on ‘non virgin’ haemophiliacs are required between 
Sept and Dec.

From about Sept 1987 PFC version 
of 8Y will be produced. Hence ½ 
life and recovery studies + NANB 
etc on ‘virgin’ haemophiliacs are 
required.

In the meantime, any Edinburgh ‘virgin’ haemophiliacs requiring therapy could be given BPL 8Y

11.316  Dr Perry replied that this was about right.419 He said:

The PFC phase IV product (very high purity, non-infective as assessed by model 
virus studies etc) is planned for production in January ’87 therefore it is hoped 
that supply will be in September ’87–after we’ve used up stocks of Phase III 
product. This product is more than equivalent to 8Y, it’s much better!

While there will be no PFC product virucidally comparable to 8Y until September 
’86, after that time it would be my intention to supply the Phase III product 
to ’virgins‘ since we hope to demonstrate by that time that it is virucidally 
equivalent thus removing the need to go South. However, in the immediate 

416 [DHF.003.0931] Department of Health: ‘Self Sufficiency in Blood Production in England and Wales: a Chronology from 1973 to 
1991’, page 23

417 [SNB.007.5909] 
418 [SNB.007.5910] and [SNB.007.5911]
419 [SNB.007.5913] Letter dated 7 July 1986.
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future (July–September ’86), we could probably get supplies of 8Y for special 
cases. It would of course be preferable if these were obtained and supplied 
through PFC.

11.317  A policy of using up stocks of product manufactured using superseded technology 
appears to be implicit in the programming. But there was recognition of the need for a 
more flexible approach in the following exchanges.

11.318  Dr Boulton also wrote on 7 July 1986, asking, on Dr Ludlam’s behalf, for access to 
BPL products, against the possibility of the need to treat a previously untreated patient.420 
Dr Perry wrote to NBTS on 10 July 1986421 asking if a small quantity of BPL 8Y could be 
made available pending production of the Scottish product heated at 80˚C for 72 hours.  
 
BPL replied positively on 24 July: some 8Y had been set aside for Scottish use.422 Further, 
Scotland was invited to consider a ‘novel proposal’ that Scots might take part in the 
trialling of Factor VIII Y. The letter referred to the adverse publicity relating to Armour, and 
the use of donations that had not been certified anti-HIV screened. BPL would not use 
unscreened material in future, but current batches were not made from screened material. 
Dr Perry would have to bear that in mind: there had been parliamentary questions. Dr 
Perry told Dr Boulton that BPL would supply the material, and that he would pass it on ‘on 
the understanding that, in the event that the material is used in suitable virgin patients, 
appropriate serial samples would be taken to contribute to their overall infectivity study’.423

11.319  In July 1986, Dr Winkelman and others produced an extensive report on the BPL 
8Y model, with reference in particular (at the end of the report) to the work of the Scots 
scientists, Drs Farrugia, Prowse, Foster and others on aspects of the freezing and thawing 
processes involved.424 Note was taken of the Scots research in relation to Factor VIII. In the 
context of Factor IX, the conclusion was that:

There is no information yet on how different softening conditions are affecting 
factor IX, but it will be interesting to look for differences if only to convince 
ourselves that there are none.425

11.320  Dr Smith sent a copy of the report to Dr Perry, noting that work since the report 
was written:

seems to confirm that plasma pre-softening has been a major variable, 
previously unrecognised by us at least, influencing the weight and fibrinogen 
content of cryo and the following stages….426

11.321  He also hoped that PFC Liberton’s model virus work was going faster than PFL’s. 
He anticipated that, as with freeze drying, BPL would be ‘wonderfully’ equipped in the 
long run, but that there was currently frustration.

420 [SNB.007.5876]
421 [SNB.006.0336]
422 [SNB.007.5878]
423 [SNB.007.5880]
424 [SNB.007.5917] 
425 [SNB.007.5917] at page 15
426 [SNB.007.5915]. The Winkelman report sets out interesting historical information on developments in England in the 

Introduction. 
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11.322  On 15 July 1986 Dr Foster sent vials of PFC Liberton’s new, phase III Factor VIII 
from the first pre-production batch to SNBTS headquarters’ laboratory for study. The 
heated product had been treated at 80˚C for 72 hours.427 

11.323  On 21 July 1986 material from conventional PFC Liberton Factor VIII batches 
and from the new intermediate Z8 concentrate heated at 80˚C for 72 hours were sent 
to NIBSC for trial. Some of the material found its way to the blood components assay 
group428 who replied on 14 August 1986429 commenting adversely on the high level of 
aggregates found: heating induced more aggregation of solids than previously, which was 
a disadvantage for clinical purposes. The issue of the ‘purity’ of Z8, which was to become 
significant, had arisen.

11.324  On 7 August 1986, Dr Perry wrote to Dr Boulton intimating that PFC Liberton had 
successfully manufactured two batches of Factor VIII treated at 80˚C for 72 hours and, 
subject to quality assurance, was well on target to proceed to clinical trials in August or 
the beginning of September.430

11.325  Meantime, problems were being experienced with the Factor VIII in issue: patients 
were reporting difficulties in reconstituting the product.431 

11.326  Dr Boulton wrote to Dr Perry on 22 August 1986 asking about supplies of the 
phase III and IV products.432 On 29 August 1986, Dr Perry replied intimating that there 
had been ‘an eleventh hour problem’ at PFC Liberton with freeze drying Z8.433 PFC’s target 
dates for clinical trials in early September had been postponed.

11.327  The coagulation factor study group met on 14 October 1986. The agenda referred 
to dog studies, and a note on a related meeting on 10 July 1986 was appended.434 Also 
made available was a note (dated 13 October) on the current status of model virus studies 
in ‘Old’ Factor VIII (NY); DEFIX; Z8 and BPL 8Y.435 The tests on BPL material were those 
prepared by Dr Cuthbertson on 30 April 1986.

11.328  The minutes of the meeting show that Dr Cuthbertson presented his data.436 There 
was extensive discussion of progress on Z8. Dr Foster reviewed the studies undertaken; 
the approach that had been adopted to routine production proposals; and steps taken to 
deal with emerging problems. Of interest are notes on freeze-drying the second tranche of 
lots, 4–8. There were losses of Factor VIII:C ranging between 30 and 70%. Solubility times 
ranged between 35 and 40 minutes. These results were regarded as failure, and were 
attributed to the performance of the freeze-drier. There was a suggestion that heating to 
80˚C was unnecessary, and that 72˚C for 72 hours produced an appropriate yield. It was 
agreed that the haemophilia directors would be asked to take part in a small study of a 
product prepared in that way. Dr Dawes reported on the high level of aggregates in her 
study of 8Y:

427 [SNB.007.5967]
428 A joint research group of MRC/SNBTS
429 [SNB.007.6071]
430 [SNB.007.6048]
431 [SNB.007.6076]
432 [SNB.007.6078]
433 [SNB.007.6080]
434 [SNB.007.6135] [SNB.007.6138] 
435 [SNB.007.6139]
436 [SNB.007.6144]
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It was noted…that studies on 8Y and NY product had produced results never 
seen before: peaks on heated and non-heated product similar; fibronectin was 
removed; constituents could not be identified and more sensitive assays were 
required.

11.329  Phase IV had not progressed due to the emphasis on Z8. Dr Cash wrote to
Dr Perry on 15 October 1986 expressing the view that it was timely to commence 
production on a regime of 75˚C for 72 hours, but expressing the hope that 80˚C for 72 
hours would continue to receive attention.437 On 13 November 1986, Dr Cash wrote to 
Dr Boulton advising him of the intention to produce Factor VIII at 75˚C for 72 hours and 
asking for cooperation in preliminary clinical trials for half-life and percentage recovery.438 
On 26 November 1986, that was followed up by a draft specification of the product and 
some analytical data.439 Dr Boulton replied on 1 December 1986.440 It appears that he 
would have to lodge the material in the cold room before he told Dr Ludlam about the 
request.441 

11.330  On 13 November 1986, Dr Dawes of MRC/SNBTS blood components assay group 
wrote to Dr Foster proposing to write up and publish material on tests of Factor VIII.442 
The manuscript notes on the face of the letter suggest an adverse response to the threat 
of premature exposure of the experimental work carried out. The written response on 
20 November 1986, while more moderate, was equally pointed, and indicated that PFC 
Liberton would not be pleased with publication.443

11.331  On 18 November 1986, the British Technology Group intimated that they were 
withdrawing from involvement in the attempt to patent PFC Liberton’s plasma Factor 
VIII recovery inventions.444 The reason given was that the patent would be unlikely to 
generate sufficient licensing income. At this stage the early advent of recombinant Factor 
VIII was anticipated. 

11.332  On 1 December 1986, a new group met under Dr Perry’s chairmanship to review 
the status, results and future of clinical trials sponsored by SNBTS, including the regulatory 
aspects of trials.445 So far as Factor VIII Z8 was concerned, Dr Perry reported that the product 
was available for half-life and recovery studies in Edinburgh, Glasgow and Northern Ireland 
prior to its introduction into routine use. Dr Boulton was coordinating the study, and its 
results would be used to support the application for licence variation.

11.333  On 1 December 1986, Dr Boulton wrote to Dr Perry about Z8 studies, as mentioned 
above. On 5 December 1986, Dr Ludlam did express reservations.446 However, on 
11 December 1986, Dr Ludlam wrote to Dr Cash:447

I was pleased to learn recently … that 8Z is shortly to be available for clinical 
assessment. I have obtained ethical approval to undertake recovery and survival 
studies in haemophiliacs. I am now awaiting an appropriate commitment from 
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either OFC, SHHD or DHSS concerning the question of indemnity should any 
of the patients materially suffer as a result of assessing the new factor VIII 
product....

11.334  On 16 December 1986 Dr Foster replied to Dr Smith’s letter of 8 December 
1986448 indicating that Scottish research had also confirmed the earlier observations that 
conditioning was material to the success of the process.449 He also reported the problems 
that had been experienced with dry heating at 80˚C. He explained the problems that had 
arisen in their work on freezing and freeze-drying. The large-scale freezer that had been 
purchased performed differently from the smaller production drier that had been used 
earlier, and from the pilot drier, and variations in total protein of the final product gave 
batch-to-batch variations in solubility. But he stated:

We now believe that we have overcome all of these problems (only time will 
tell) by means of a special freezing technique and by designing our freeze 
drying cycle more carefully.

Freezing turned out to be the most critical area. Poor results (solubility) were 
linked to the presence of ‘crystalline’ structure after freezing and the degree of 
crystal formation increased with increasing protein concentration….

We found that an ‘amorphous’ structure was needed and that some form of 
product supercooling was required to achieve this….

11.335  The result of the work was a two-stage freezing process, which he outlined.
Dr Foster and his team planned to write up the work, and he promised to send Dr Smith 
a copy of the manuscript when it was available.

11.336  On 17 December 1986, the SNBTS directors met.450 There was no discussion of 
PFC Liberton production. 

1987 Internationally

11.337  Internationally, 1987 witnessed some significant developments. European 
organisations, including the Swiss Red Cross, the German Red Cross, an Italian company, 
Aima, CNTS in Lille and Kabi in Sweden, began to produce Factor VIII and IX treated with 
solvent detergent to inactivate viruses (under licence from the New York Blood Centre). The 
first commercial fractionator to produce concentrate using the solvent method in America 
was Hyland in 1988. There were numerous publications dealing with viral inactivation 
in the course of the year. Some advertised the results of tests of specific products.451 
Processes discussed included pasteurisation; the solvent detergent method; and various 
approaches to dry heat treatment. 
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449 [SNB.007.6296]
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451 Schimpf et al, ‘Absence of hepatitis after treatment with a pasteurized factor VIII concentrate in patients with hemophilia and no 

previous transfusions’ New England Journal of Medicine, April 9 1987; 316(15):918–922 [LIT.001.0643] on Hemate P; Kernoff et 
al, ‘Reduced risk of NANBH after a first exposure to wet heated factor VIII concentrate’ British Journal of Haematology, 1987;67: 
207-211 on Hemofil T. 
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11.338  In June 1987, a paper by Dr Prince and others, ‘The development of virus free 
labile blood derivatives–a review’ concluded that the present status of virus sterilisation 
in labile blood derivatives revealed it to be at an early stage of development.452 Several 
processes had been found to be inadequate; others still looked very promising, although 
that too might prove to be an illusion as further data accumulated. Continued process 
development was required unless natural coagulation factors were replaced by those 
based on recombinant DNA technology.

11.339  By the end of the year, the switch of manufacturing processes mentioned in 1986 
had developed. On 21 December 1987, following a telephone conversation with Dr Dale 
Lawrence of US CDC, Professor Bloom circulated information about HIV seroconversions 
in ‘naïve haemophiliacs’ who had received commercial heat treated Factor VIII.453 Much of 
the information reported, about Armour and Travenol, was already known. He commented 
that switching to wet treatment (as in Hemate P (Hoechst) or Koate HT (Cutter)) would 
be expensive and lead to shortages. He also reported that CDC intended to convene an 
emergency meeting in Atlanta on 11 January 1988 He thought it was likely that the FDA 
would withdraw certain dry heat-treatment licences in the USA. He commented that BPL’s 
product (dry heated at 80˚C for 72 hours) was ‘in the air’, and that the whole subject 
should be discussed in the New Year. 

11.340  It appears that there was a lack of settled scientific consensus in the international 
community. The absence of general consensus forms part of the background to domestic 
research and development during the year.

1987: the United Kingdom

11.341  On 19 January 1987, NIBSC, NBTS and SNBTS agreed (with the support of 
DHSS) to set up a Liaison Group which would draw up guidelines for the manufacture 
of biologicals used in transfusion medicine.454 It was further agreed that there should be 
three working parties:

(1)  On therapeutic products manufactured at RTCs. 

(2)  On therapeutic products manufactured at fractionation centres and

(3)  On diagnostic reagents for immunohaematology. 

11.342  The loss of confidence in virucidal technology that developed internationally 
during the year came to be reflected in attitudes in the United Kingdom. Dr Ludlam had 
a particular concern about provision for those taking part in trials of PFC Factor VIII. On 
9 January 1987, he wrote to Dr Cash:455 

Given written SHHD assurance that appropriate compensation will be available 
to patients/relatives in the context of clinical assessment of Z8, then I would 
respond to your questions as follows. (a) I would be happy to organise 
immediately the appropriate infusion studies … I am prepared to act very 
quickly particularly as my decision has embarrassed PFC plans … I would ask 

452 Prince et al, ‘The development of virus free labile blood derivatives – a review’ European Journal of Epidemiology, June 1987; 
3(2):103–118 [LIT.001.0648]
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that the Department extends its indemnity until a product licence is obtained… 
I would be very reluctant to purchase commercial factor VIII and would prefer 
old intermediate (NY) factor VIII. I do not underestimate the difficulty of PFC 
undertaking this particularly as to have stocks ready for February it will be 
necessary to start production presumably now … I am most grateful to you for 
your general support of my concern but I do apologise for the extra worry and 
time it is causing both to you and PFC.

11.343  On 13 January 1987, Drs Bennett and Dawson of Aberdeen Royal Infirmary 
wrote to Dr Cash expressing the same view as Dr Ludlam, namely that the SHHD must 
give written assurance concerning compensation, as outlined in Dr Ludlam’s letter, as a 
condition of proceeding.456

11.344  On 13 January 1987, Dr Cash wrote to Dr Ludlam:457

Right now, assuming SHHD deliver the necessary assurances, we’ll keep your 
team in reserve to test the 80ºC/72 hours material which will very soon be with 
us. In the meantime Charles Forbes has agreed to look at the 75ºC/72 hours 
product. All being well we should just slip past the rocks I felt some days ago 
we were destined to founder on.

11.345  The reservations were to be taken seriously. SNBTS records contain a note of 
a telephone conversation on 15 January 1987 with Dr Heppleston, Dundee, repeating 
the point: he would require SHHD assurance about compensation as a condition of 
proceeding.458 However, he made it clear that in any case the hospital’s medical staffing 
situation was ‘so diabolical’ that there was no way that he could give a commitment to 
do the work at that time. On 19 January 1987, Dr Hann, Consultant Haematologist, Royal 
Hospital for Sick Children, Glasgow wrote to Dr Cash:459

I agree with Chris that as usual the administrative process here has dragged 
on for too long, and it leaves us all ’between the devil and the deep blue sea‘. 
I believe very strongly that children should not be used in this situation and 
would like to leave my comment at that, especially as I do not know what Z8 is.

11.346  The SNBTS and haemophilia directors met on 9 February 1987.460 It was reported 
that SHHD had obtained Treasury consent for a limited compensation scheme for 
participants in clinical trials. Mr Macniven agreed to investigate the position in relation 
to ‘named patient’ administration which followed trials. Dr Cash’s report for the meeting 
noted that work was in hand to assess the new generation of donation screening 
kits available for specificity and sensitivity.461 It was recorded that PFC Liberton had 
succeeded in producing Factor VIII and Factor IX dry heat-treated at 80˚C for 72 hours 
and that batches manufactured since January 1987 had been dry heat-treated at 80°C for  
72 hours, and were safer than ever before. Validation tests in the context of HIV had 
begun in the summer of 1986 and were making satisfactory progress. Z8 was approaching 
routine clinical use, and would be phased in using the existing batch dedication system, 
subject to priority for special cases. Thereafter PFC Liberton would return to the high-
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purity project. So far as Factor IX was concerned, demand had not been met, partly due 
to a refusal to issue product before completion of thrombogenicity tests, and partly due 
to increased use in Haemophilia A patients with inhibitors. PFC Liberton proposed to 
produce an activated product.

11.347  Dr Perry’s report contained further detail. The new Factor VIII Z8, produced initially 
at 75˚C for 72 hours and thereafter at 80˚C, would give a higher yield, greater solubility, 
lower fibrinogen and higher specific activity. All production since January 1987 had been 
at the higher temperature. Virus inactivation studies were under way. Full regulatory 
approval was anticipated in late April 1987. At January 1987, there were significant stocks 
of NY, heated at 68˚C for 24 hours, and of the lower temperature Z8 and a relatively small 
quantity of the 80˚C product. He noted that it would be necessary to agree a plan for 
phasing out the NY product and phasing in Z8. NY had not been manufactured since July 
1986, providing an opportunity to build up stocks of Z8. He noted that it was hoped that 
full regulatory approval for the new product would be obtained by late April 1987.462 

11.348  In discussion on these reports, Dr McClelland commented on HIV positivity in 
donations. There was a report on NANB screening. Dr Forrester suggested that in the 
United States between 5% and 25% of transfusions transmitted NANBH. In the United 
Kingdom as a whole the figure was 2.5%. In Scotland during the past decade there had 
been between one and five cases per annum. The condition appeared to be relatively 
benign, despite some long-term risks. However, a Scottish study was to be set up.

11.349  Dr Ludlam and Dr Forbes agreed to accept the new product for trial. However, 
it was also reported that there had been a fall in the use of Factor VIII in Scotland during 
1986, and that on a population basis overall use was less in Scotland than in England and 
Wales. The reservations about factor concentrates appear to have extended beyond the 
testing of Z8. But matters did not proceed smoothly.

11.350  On 23 February 1987, Dr Ludlam wrote to Mr Murray, SHHD:463 

I have received a copy of your letter of 6 February to Dr JD Cash about 
arrangements to compensate individuals who receive heat treated factor VIII. 
I note that the Department is prepared to apply the ABPI464 guidelines in the 
event of a serious reaction occurring during the clinical trial of heat treated 
factor VIII concentrate. There is some ambiguity in your letter as to what 
constitutes a clinical trial. Presumably the Department is prepared to follow 
the ABPI guidelines between the first test injection of heat treated factor VIII 
concentrate being given and a full product licence being obtained from the 
CSM. As the PFC and SNBTS are very anxious that appropriate trials begin 
immediately I should be grateful for an early reply. 

11.351  The SNBTS directors met on 3 March 1987.465 Dr Perry tabled a summary of 
the preliminary results of virus inactivation tests in Factors VIII and IX, albumin and 
immunoglobulin. Heating for 72 hours at 80˚C had given satisfactory results using model 
vaccinia and SLF viruses. In the same test system vaccinia were inactivated to a satisfactory 
degree by heating in solution for 10 hours at 60˚C (Behringwerke method). It was noted 

462 [SNB.001.5507]. Later the stock was effectively increased by the volumes held at RTCs.
463 [SGH.003.1859]
464 Association of the British Pharmaceutical Industry. See [SNB.006.5642] for a copy of the guidelines. 
465 [SGH.001.6653]
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that a company in the USA466 had patented the concept of dry heating coagulating factor 
in 1982 and had reinforced this in 1984 by a continuing patent. It was understood that 
companies manufacturing Factor VIII had not challenged the patent and were presumably 
paying royalties. It was believed that BPL was being pursued for royalties. 

11.352  The coagulation factor study group met on 2 June 1987.467 The fresh frozen plasma 
specification had not yet been adopted. There was discussion of the topic. The experiment 
involving exchange between Glasgow and Edinburgh had thrown up comparable results, 
but there were issues over transportation. Improvements in the processing of Factor VIII 
Z8 were reported: there had been modifications of freezing temperatures and operating 
procedures in conditioning plasma; solubility problems had been addressed; and recovery 
and survival at 80˚C were good. Dr Cuthbertson reported progress on virucidal options: NY 
68˚C data were produced showing no seroconversions. Irradiation and detergent options 
were discussed and research work agreed.

11.353  On 3 June, Dr Boulton reported the results of the Edinburgh trial of Z8.468 With 
one exception, a patient who (typically in the patient’s own view) reacted to Factor VIII 
with mild tightness of the chest and mild neutrophilia, there were no adverse reactions, 
and half life and percentage recovery were not noticeably different from other forms of 
Factor VIII. However, Dr Boulton made some observations that caused concern about 
the licensing of the product. His data showed variations from other results that caused 
concern and would require exploration before being submitted to DHSS. Further, several 
vials took a long time to complete solution. Home therapy required a product that went 
to solution relatively quickly. Discrepancies, internal and in comparison with other results, 
suggested that more work was required to enable a product licence to be sought.

11.354  The SNBTS directors met on 10 June 1987.469 The patent issue raised on 3 March 
1987 was dealt with. Dr Perry understood that the CBLA had been approached by the 
Sinai Medical Centre (the patent holder) to apply for a royalty-free agreement for the 
NHS. CBLA appeared unwilling to do so and, apart from the fact that they appeared to 
be taking legal advice, it was very difficult to discover exactly what they were doing. In 
relation to clinical trials, it was reported that work was in hand for the revision of the 
current compensation schemes. It was proposed by Dr Forrester that the CSA should 
get the ABPI guidelines extended to cover all SNBTS products involving volunteers of any 
product given for non-therapeutic reasons.

11.355  On 10 June 1987, Mr Murray, SHHD, wrote to Mr Donald, General Manager, 
Common Services Agency, on the subject of clinical trials of Factor VIII: arrangements for 
compensation, clarifying certain matters relating to the compensation scheme provided by 
the department.470 On 11 June 1987, Dr Ludlam wrote to Dr Forrester, complaining that 
Dr Forrester’s draft minutes of their meeting was not a correct record: ‘If the Department 
is now reneging on its undertaking then that is an issue which will have to be considered 
separately.’471
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11.356  It appears that Z8 was in use by 11 June 1987: Dr Ludlam protested that it should 
not have been:472

I am led to believe that the issue of Z8 to patients has begun. I was aware that 
the standard product was running short and that we had agreed to discuss 
the further evaluation of the new material but I was under the impression that 
there were several weeks’ supply left. I do not recall that I agreed that patients 
should be treated with this material. So far as I am aware it does not have a 
product licence from the CSM nor a clinical trials exemption certificate. I am 
unclear on what legal basis it is being issued and who is responsible for any 
adverse side effects ….I am now faced with a fait accompli over Z8. This has 
comprised my position and reduced the clinical options open to me; ie either 
to accept the situation and hope for the best or to go over to the purchase of 
commercial factor VIII.

11.357  This led to further correspondence. Dr Ludlam issued a letter to his patients 
which provoked an adverse reaction among colleagues.473 Dr Cash wrote to Dr Ludlam 
on 25 June taking issue with the terms of the document, in particular in relation to the 
comparison between SNBTS and commercial products, and pointing to the history of 
developments: 474

I was surprised to learn that you were not aware of the extreme shortage of 
the NY product by February–after having received my ’Russian roulette‘ letter 
in December. The reason for the shortage, as you will recall, was the long 
delay in establishing the t/2 studies. Once again I referred to this problem 
at the meeting on the 9 February and Haemophilia Directors agreed to my 
proposal that we could start, forthwith, phasing Z8 into the RTC lanes when 
they needed topping up.

11.358  On 30 June 1987, Dr Ludlam wrote to Dr Cash:475 they had different recollections 
about what was agreed on 9 February; he had objected to Z8 being introduced without 
local arrangements being made while he was abroad; he had amended the patient consent 
document by deleting the reference to commercial products; and he hoped that Dr Cash 
was satisfied that he had recommended the PFC Liberton product strongly to the patients. 
He agreed to meet and work out a constructive way forward. On 13 July 1987, Dr Cash 
and Dr Ludlam arranged to meet on 25 August at Dr Cash’s home.476

11.359  Dr Ludlam was not alone in expressing concern about the SNBTS product.
Dr Lowe published an article477 in which he cast doubt on the effectiveness of heat 
treatment at this time, and advocated the use of cryoprecipitate as a lower risk therapeutic 
material. There was a reaction to this step.478 
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477 Lowe, ‘Haemophilia, blood products and HIV infection’ Scottish Medical Journal, 1987; 32:109–111 
478 [SNB.001.5522] [SNB.001.5526]. The latter document described Dr Lowe’s article as ‘dangerous nonsense’ and the question 

was posed as to the use of commercial products in the infected patients. However, there was also adverse reaction to a letter 
Professor Cash sent to the Lancet in April 1987 [SNB.007.6592]
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11.360  On 29 June 1987, Drs Cuthbertson and Foster wrote to Dr Perry regarding
Dr Boulton’s findings. There were unacceptable variations among the results from different 
tests. They proposed an SNBTS meeting to discuss the issues raised before submitting the 
data to DHSS in support of a licence application.479

11.361  The Scottish Health Service Central Legal Office wrote to Dr Cash at length on 
15 July 1987 on compensation for clinical trials and product liability. 480

11.362  The paper anticipated in January 1986, on trials of calcium-stabilised Factor VIII 
was prepared and circulated in July 1987.481 A second draft was circulated in August 
1987.482 Vox Sanguinis sent the paper to referees.483 Both referees approved the paper for 
publication subject to certain comments.484 

11.363  On 11 August 1987, Dr Foster wrote to Dr Cash commenting on the yield 
differences between six-hour and 18-hour cryoprecipitate: he anticipated that the 
differences at the cryoprecipitate stage would be reflected in the final product now that 
the manufacture of Z8 was in hand.485 

11.364  On 24 August 1987, Dr McClelland reviewed a paper by Dr Cuthbert on 
haemophiliacs who received batches of Factor VIII containing HIV positive donations and 
made comments. He sent it on to Dr Perry (who was ‘responsible for all the regulatory 
aspects of these products’) for review.486 Dr Perry also commented.487 The paper was 
intended for submission to The Lancet as a letter. The draft was optimistic in tone. 
Discussion tempered the possible conclusion that heat treatment had worked completely. 
The published letter set out the following discussion:488

No new seroconversions have occurred amongst haemophiliacs treated at 
this centre since heat treatment of FVIII concentrate was initiated by SNBTS 
in December 1984. By retrospective studies we have identified two batches 
of FVIII concentrate which each contained an HIV-seropositive donation 
from individuals later found to be anti-HIV-seropositive. In both cases stored 
reference serum collected at the time of the donation was anti-HIV-positive, 
leaving no doubt that both batches had been contaminated with HIV. This 
study indicates that the relatively mild heat treatment applied to these batches 
prevented transmission of HIV infection in this cohort of haemophiliacs. 
However, there is evidence from other centres of seroconversions following 
transfusion of FVIII concentrated by a variety of methods.489 Factors other 
than the heating conditions such as the viral load within the plasma pool may 
also contribute to the infectivity….Because of these reports, and to further 
increase the margin of safety, a more rigorous heating process for SNBTS FVIII 

479 [SNB.007.6608]
480 [SNB.007.6624]
481 [SNB.007.6659] [SNB.007.6652] [SNB.007.6656] [SNB.007.6657][SNB.007.6661] [SNB.007.6663]
482 [SNB.007.6682] [SNB.007.6684] [SNB.007.6685]
483 [SNB.007.6694]
484 [SNB.007.6698] [SNB.007.6699] [SNB.007.6701]
485 [SNB.007.6686]
486 [SNB.004.8545] [SNF.001.3122] [SNB.004.8544] 
487 [SNB.004.8550]
488 Cuthbert et al, ‘Efficacy of heat treatment of factor VIII concentrate’ Vox Sang, 1988; 54:199–200 [LIT.001.0664]
489 Van der Berg et al, ‘Seroconversion to HTLV-III in haemophiliacs given heat-treated factor VIII concentrate’ Lancet, 1986; 
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concentrate preparations is now used (80˚C for 72 h) in the hope of completely 
eliminating HIV (and possibly also hepatitis) transmission.

11.365  On 16 September 1987, Dr Smith, Oxford, prepared a report on surveillance of 
NANBH transmission by BPL concentrates 8Y and 9A dry heated at 80˚C for 72 hours.490 
It was not conclusive, because of ‘imperfect evidence’, but ’…the apparent near-zero 
incidence’ justified further study. Consent forms for further study were prepared.491 The 
consent form emphasised the voluntary nature of participation, and drew attention to 
certain risks associated with it. A related protocol dated 12 September 1987 indicated 
that the purpose was to re-assess Factor VIII 8Y under stringent clinical trial conditions.492 
Significant background comments included:

Some 15-25% of multi-transfused haemophiliacs have liver biopsy evidence of 
chronic active hepatitis or cirrhosis, and recent studies suggest that liver disease 
is an increasingly common cause of death. A major cause of liver disease is 
thought to be the transmission of the agent(s) responsible for non-A, non-B 
hepatitis (NANBH) by therapeutic clotting factor concentrates. In patients 
receiving conventional unheated concentrates for the first time, acute post-
infusion NANBH is a virtual certainty, implying invariable contamination of these 
products. Because there are no reliable serological tests for NANBH, attempts 
to eliminate this contamination have largely focussed on the possibility of 
sterilizing concentrates by chemical or physical means.

Although heating in the freeze-dried state at 60˚ is probably effective against 
human immunodeficiency virus (HIV), clinical studies in ‘first exposure’ recipients 
have shown that the incidence of NANBH still remains close to 100%. Heating 
in solution appears to be more effective in neutralizing NANBH, but there is a 
penalty in decreasing yield of factor VIII.

The Blood Products Laboratory (BPL) has recently developed fractionation 
methods which allow factor VIII to be heated to 80˚ for 72 hours with minimal 
loss of factor VIII activity. This material is issued under the code name 8Y.

11.366  It was explained that unremunerated donations would be used and serologically 
screened for anti-HIV and HBsAg, and that donations would not have been screened by 
ALT or anti-HBc. 

11.367  The 19th meeting of the UK Haemophilia Centre Directors was held at the Royal 
Free Hospital Medical School, London on 25 September 1987.493 The proposed trial of 
8Y and 9A was commented on. Dr Kernoff was reported to have said that experience 
with 8Y and 9A clearly indicated that they were safer than previously available NHS and 
commercial concentrates as regards HIV and hepatitis transmission. However, it was 
undeniable that the evidence on safety was somewhat ‘soft’ in scientific terms. ‘Hard’ 
evidence, comparable with that available for certain new commercial products, could only 
be obtained from a rigorously performed ‘virgin patient’ study, carried out in accordance 
with the protocol suggested by the ISTH. As Dr Smith had previously acknowledged, the 
BPL tests had not met this standard. For this reason, a new study was to be mounted 
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of the 8Y product in patients who had never previously been exposed to any blood or 
blood products. Dr Kernoff and Dr Rizza would be the coordinators, with data collection 
at Oxford. The Treasury had agreed to indemnify participants on the same basis as was 
normally done by the pharmaceutical industry, and a clinical trial exemption certificate 
had been applied for. Dr Kernoff said it was important for participants to seek approval 
for the study from their local ethical committees.

11.368  The SNBTS directors met on 6 October 1987.494 The status of the patent claimed 
by the Sinai Medical Centre was still unclear but PFC Liberton had reported their method 
at the 1987 conference of the International Society of Thrombosis and Haemostasis and 
there had been no approach by the Sinai Medical Centre. Dr Perry would continue his 
investigations. 

11.369  On 9 November 1987, Mr MacNiven, SHHD, wrote to Dr Cash indicating that the 
compensation arrangements for Factor VIII might be extended to the therapeutic stage as 
well as clinical trial stage of trials.495 

11.370  The SNBTS directors met on 8 December 1987.496 Dr Perry reported that the Sinai 
Medical Centre appeared to have withdrawn their patent claims. Stanford University had 
filed an application which appeared to be out of time. CBLA believed that there was no 
longer a patent problem.

1988 onwards

11.371  The CDC emergency meeting at Atlanta of manufacturers and USA haemophilia 
doctors to discuss seroconversions to HIV in ‘naïve’ haemophiliacs who had been treated 
with heat-treated Factor VIII in North America took place on 11 January 1988.

11.372  Internationally, the BPL product was gaining support. On 29 February 1988, the 
New England Medical Centre Hospitals, Boston, USA wrote to BPL Elstree,497 asking BPL to 
apply for US Food and Drug Administration approval of the BPL process for heat treatment 
of Factor VIII (Factor 8Y ie heated at 80˚C for 72 hours). The medical centre expressed 
the view that BPL factor 8Y was the safest concentrate available, and encouraged the 
application so that it would be available in the United States.

11.373  The SNBTS directors met on 12 April 1988.498 Professor Collee of Edinburgh 
University had inspected the facility at PFC Liberton, and had approved it, orally, for transfer 
there of HIV validation studies. SHHD said that a submission was with the minister, and 
that a decision could be expected soon. 

11.374  In April 1988, Dr Cash prepared ‘Notes for Scottish Health Service Haemophilia 
Centre/Transfusion Service Directors’ Meeting: May 1988’.499 On 19 April 1988, Dr Perry 
prepared ‘Notes for Haemophilia Directors Meeting May 1988 (Scotland only)’.500 Dr 
Perry wrote that clinical evidence was accumulating to indicate that dry heat treatment 
of coagulation factor concentrates (80˚C/72h) was capable of providing non-infective 
products (HIV, NANB and HB). Whilst these data were derived from studies of 8Y (BPL 
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product), model virus studies at PFC Liberton indicated that the SNBTS product (Z8) had 
a comparable level of virus inactivation. Model virus studies had also established that 
dry heat treatment (80˚C/72h) was comparable in virucidal efficacy to ‘new generation’ 
solution heated commercial products. HIV inactivation data was not available. Transfer of 
HIV testing to PFC Liberton (subject to SHHD approval) was imminent. It was anticipated 
that 80˚C/72h dry heat treatment would be shown to be highly effective in HIV inactivation.

11.375  By this stage, it was clear that a submission for product licensing would require to 
be supported by HIV inactivation data to meet DHSS requirements.501 Formal submission 
for the grant of product licence variations (Factor VIII and Factor IX) had been delayed 
pending the availability of HIV data. 

11.376  It was noted that PFC Liberton had established a two-stage development strategy 
for Factor VIII products. The underlying policy was to concentrate on product virus safety, 
more appropriate dose size and national self-sufficiency. An emphasis on product purity 
per se was considered inappropriate at that time. 

11.377  In a letter dated 21 April 1988 from Dr Ludlam to Dr Forrester (SHHD) it was 
noted:502

Liability for FVIII concentrates:

[T]here have been discussions about the legal basis under which products are 
being issued for the treatment of patients with congenital disorders. I should 
be grateful if you could clarify the position for products issued since 1983 
(particularly as these now form the basis of a legal action).

I am concerned about future arrangements for the testing of coagulation 
factor concentrates produced by PFC. The potential difficulties are exemplified 
by Z8 and testing it for viral safety ….Our difficulty in Scotland will be to find 
sufficient previously untreated patients in which to assess this product.

11.378  The SNBTS Directors, Haemophilia Centre Directors and SHHD met on 5 May 
1988.503 Dr Cash and Dr Perry produced a report for the meeting. It was reported that 
PFC had succeeded in producing Factor VIII and Factor IX dry heat treated at 80˚C for 
72 hours. HIV validation was in hand. 

11.379  Dr Foster wrote to Dr Smith on 9 May 1988 with comparative yield data.504 He 
thought that the results had been affected by a breakdown of the plasma conditioning 
unit which had had to be rebuilt. 

11.380  On 14 June, 1988, the SNBTS Directors met.505 Use of PFC Liberton for HIV 
validation studies had been approved. On 23 June 1988, there was the first meeting of 
the Scotland and Northern Ireland Factor VIII working party.506
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11.381  On 2 July 1988, The Lancet carried a letter by Dr Foster and others supporting 
the effectiveness of dry heat-treated products.507 The International Medical Technologies 
Corporation, Los Angeles, wrote a supportive response.508

11.382  Alpha Therapeutic Corporation hosted a conference from 18–19 July 1988. 
Dr Cuthbertson reported.509 There had been discussion of developments in commercial 
products. Alpha was applying solvent-detergent technology with final dry-heat treatment. 
Data were provided on the incidence of HBV, and Delta virus. Dr Mannucci spoke on trial 
protocols. He found BPL’s trial data unacceptable. He continued to maintain that dry-heat 
treatment was ineffective in inactivating NANB, and that the NYBC data were wholly 
inadequate to support their claims that it did. Anecdotal material claimed that the Behring 
product was associated with HBV transmission.

11.383  On 23 July 1988 a Lancet article by Dr Horowitz and colleagues was published 
on virus safety of solvent-detergent-treated Factor VIII concentrates.510 This contained a 
good introduction on the pre-heat treatment phase of manufacture (already mentioned), 
and the initial attempts at heat treatment as an introduction to discussing the solvent-
detergent method:

Human albumin, heated with specific stabilisers when liquid, has never been 
reported to transmit virus,511 and so many manufacturers first used heat 
treatment to try to make other blood products virus-safe. Several studies on viral 
infectivity of heat-treated coagulation factor concentrates in newly diagnosed 
patients have been reported. Blood products heated in the lyophilised state at 
60˚C,512 or 68˚C,513 continued to transmit NANB hepatitis at high frequency, 
whereas lyophilised product heated at 80˚C,514 or heated in the presence of 
raised moisture,515 , and product heated in solution at 60˚C516 do not. Each of 
the process methods seems to decrease, and may eliminate HIV transmission.517

The movement towards processes other than dry heat treatment in the commercial sector 
was well established by this stage. 

11.384  On 11 October 1988, the Scotsman announced the use of genetically engineered 
blood clotting agents (at the Royal Free Hospital, London, by Dr Peter Kernoff,).518 Synthetic 
Factor VIII had arrived.
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11.385  In a report dated 15 October 1988 entitled ‘Coagulation Concentrates: A 1988 
Status Report’,519 the American Blood Resources Association set out an apology for the 
current state of the industry (interestingly there is a manuscript note to that effect on the 
covering letter from John Cash to J T Donald of the CSA). It set out to justify the high cost 
of products. And it explained some of the problems confronted, including lack of product 
liability insurance.

11.386  On 18 November 1988, Dr Cash wrote to Dr Ludlam about the proposed clinical 
trials of Z8 in a Factor VIII PUP Study.520 Its major purpose was to ascertain the safety of the 
current SNBTS product with a view to using the data so derived for future product licence 
applications. The primary aim of the study was to assess HIV and NANB virus transmission 
by Factor VIII/IX concentrate. Participating centres were to be Aberdeen, Belfast, Dundee, 
Edinburgh, Glasgow (GRI and Yorkhill), and Inverness. 

11.387  By now, the use of genetically produced materials was anticipated. On 25 November 
1988, in an internal SHHD memorandum from Graham Calder to Mr D Macniven (cc 
Dr McIntyre, Mr Hamil), Dr Schild, Director of the National Biological Standards Board 
(NBSB) and National Institute of Biological Standards and Control (NIBSC) was quoted 
as saying that by 1990 at the latest a Factor VIII genetically produced from rDNA would 
be freely available from the commercial market at a cost much less than the products 
currently extracted from human plasma and that the product would ‘of course’ be much 
safer.521 

11.388  On 14 December 1988, Dr Cuthbertson sent Dr Ludlam data on HIV infection 
following the use of Behring’s heated products and conventional unheated products.522 
Seven of twelve patients in the second group were infected. All of the patients who 
received only Behring products were HIV negative.

11.389  Dr Perry sent a memorandum to Dr Foster and others (not including Dr Cash) on 
22 December 1988.523 There had been a modification to the Z8 freeze-drying cycle that had 
led to a major improvement in product quality and perhaps yield. But he was concerned 
that the modification could have been introduced many months previously. There were 
other modifications in the same position. He called for a review of the management of 
change, for a scientific audit, and for clarification of the role of research and development 
staff in relation to such processes. 

1989–1990

11.390  Internationally, the USA Food and Drug Administration and NHLB co-sponsored 
a ‘Factor VIII Conference’ at Bethesda, Maryland on 9–10 March 1989. There is a brief 
conference report.524 Drs Lane and Smith attended from England. The Committee of 
Experts in Blood Transfusion and Immuno-Haematology met at Liege 23–26 May 1989. 
Dr Gunson analysed the responses to a questionnaire on NANBH. It provided good 
information on what was happening in other countries.525
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11.391  In the United States, regulatory approval of new generation products continued. 
In March 1989, the US FDA licensed for clinical use Bayer’s chemically (solvent/detergent) 
treated Factor VIII product, Koate HP (which replaced Bayer’s pasteurised Factor VIII 
product, Koate HS).526 

11.392  Published material provided information on progress. ‘The Use of Purified Clotting 
Factor Concentrates in Hemophilia: Influence of Viral Safety, Cost and Supply on Therapy’ 
by Pierce, Lusher, Brownstein, Goldsmith and Kessler, provided a snapshot of where US 
scientists had got to with heat treatment and viral inactivation.527 It was noted that the 
leading cause of death in persons with haemophilia had become AIDS.

11.393  Information about new production methods continued to emerge. In June 1989, 
an article on the ‘Effect of Gamma Irradiation on the Human Immunodeficiency Virus and 
Human Coagulation Proteins’ was published by Kitchen and others.528 The abstract stated:

The effect of gamma irradiation on HIV and plasma coagulation factors F VIII:C, 
F VIII: vWF and F IX was studied ….The use of gamma irradiation to inactivate 
infectious agents present in human plasma may eliminate the need for any 
post-production viral inactivation methods and provide a means of assuring 
the safety of as yet untreated products such as cryoprecipitate and fresh frozen 
plasma.

11.394  In 1989 a paper was published by Winkelman and others on the method of 
manufacture of BPL’s 8Y Factor VIII (dry heated at 80˚C for 72 hours).529 The key step 
in the new manufacturing process was said to be the use of heparin at temperatures 
above ambient to precipitate fibrinogen and fibronectin. The 8Y concentrate had been in 
use since 1984 and results of NANBH surveillance in 33 susceptible patients showed no 
transmission of NANBH.530 

11.395  In 1989 a paper by Pasi and others was published reporting that the BPL Factor 
VIII product 8Y (dry heated at 80˚C for 72 hours), introduced in 1985, appeared to have 
prevented transmission of HCV and HIV. 531

11.396  In the United Kingdom, the regulatory framework was about to change. The 
first meeting of the Advisory Committee on the Virological Safety of Blood was held 
on 4 April 1989.532 The members were Dr Lane, Professor Zuckerman, Dr Summerfield 
(Middlesbrough), Dr Tuddenham, Drs Perry and Mitchell from Scotland, Dr Minor (NIBSC) 
and Dr Mortimer of the PHLS. Related groups noted were CSM and the Biologicals 
Subcommittee; the National Transfusion Directorate; the UK Advisory Committee on 
Transfusion Transmitted Diseases; the NBTS/NIBSC Liaison Group; the NBTS/CBLA Liaison 
Group; the EAGA; the Advisory Group on Hepatitis; the MAC (Microbiology Advisory 
Committee). The landscape was well populated by committees. The remit of the advisory 
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committee on the virological safety of blood was discussed. It was envisaged that it would 
have a role in relation to regulation: the EC Directives on blood products could have 
a major impact on the UK. Products that had until this time been made under Crown 
privilege would have to be licensed. Blood would have to be harvested from donors 
selected according to the Directives and certain tests for virological conditions might be 
mandatory. It would also have regard to NANBH, in respect of which it was recorded that 
the issue of surrogate or direct testing for NANB was of some urgency. 

11.397  On 22 May 1989 the Advisory Committee on the Virological Safety of Blood held 
its second meeting. Papers produced included material abstracted from the UKBTS/NIBSC 
Guidelines (Draft March 1989). Part 5 dealt with viral inactivation, and set out a specification 
for the validation of virus inactivation procedures used during the manufacture of clotting 
factor concentrates.533 

11.398  The specification outlined minimum requirements. Because of the complex 
interaction of a number of factors influencing inactivation, the specification required that 
each manufacturer must validate each product individually. It then provided:

In order to minimise the virus challenge to the manufacturing process, each 
individual plasma donation used for the manufacture of coagulation factor 
concentrates must be tested for the presence of hepatitis B surface antigen and 
for antibody to the human immunodeficiency virus, type 1 (HIV-1). In future it 
may become necessary to test for other viral contaminants. The assay methods 
must comply with the minimum requirements defined in the appropriate 
specification for each product….

Validation of formal virus inactivation step

1) Data should be generated which demonstrate that at least one single stage 
in the manufacturing process is capable of inactivating at least 105 infectious 
particles of HIV per ml of solution (ie a 5 log reduction in the concentration 
of viable virus.)

2) It is widely recognised that the transmission of non-A, non-B (NANB) hepatitis 
is a major potential problem. The agent(s) of NANB hepatitis have not yet 
been cultured and it is, therefore, recommended that data are generated 
on the ability of the process to inactivate a range of other ‘model’ viruses 
to include RNA and DNA viruses, both enveloped and non-enveloped. It is 
suggested that these might include Vaccinia and Semliki Forest viruses as 
these have both proved fairly resistant to heat inactivation.

These were clear indications of the development of a regulatory framework for ensuring 
viral safety.

11.399  At PFC Dr Rooney produced a laboratory protocol for the pharmacokinetic study 
of Z8 and S8 in haemophilic patients on 14 February 1989.534 Dr Prowse had a number of 
reservations which he set out in a letter to Dr Rooney dated 17 February 1989.535
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11.400  SNBTS research and development work proceeded on a high-purity product, now 
designated S8. The ‘S8 Group’ met on 28 February 1989.536 The date of the first full clinical 
trial production run was confirmed as 3 April 1989. However, a number of research and 
development issues remained to be resolved: the diafiltration buffer required modification; 
the formulation process required fine tuning; the freezing and super cooling aspects of 
lyophilisation were under investigation; and modifications to the zinc precipitation agent 
were continuing, among other things. A draft specification for the new product was 
prepared537 and circulated with the notes of the S8 group meeting held on 10 May 1989.538 
A forward programme was agreed.

11.401  The report of the first meeting of the Scotland and Northern Ireland Factor VIII 
working party, dated April 1989, dealt with statistics relating to blood collection, Factor 
VIII manufacture at PFC Liberton, purchases from commercial sources, the development of 
the new Factor VIII product and viral safety among other issues.539 Without the supporting 
papers the report is not helpful. But these points emerge:

• The existing Factor VIII manufactured by PFC Liberton (Z8) was not an optimal 
product and a new higher purity concentrate was under development. This 
had progressed more slowly than originally anticipated. It was anticipated 
that the first infusions would occur in June and a formal phase I study (of 
percentage recovery and half life) would take place at the premises of Drug 
Development (Scotland) Ltd in September. Thereafter a phase II study would 
follow to demonstrate clinical efficiency. 

• There was no evidence to suggest that Z8, heated at 80˚C for 72 hours, 
would transmit HIV or NANBH. Although there was substantial evidence 
to demonstrate HIV safety (no seroconversions were known since 1985 
when heat treatment was introduced) there were very few data positively 
to demonstrate NANBH safety. To date the second 8Y study in England 
and Wales had not recorded any episodes of NANBH. One meeting of the 
working party had been given over solely to consider methods for viral 
inactivation. The opinion of the group was that at that stage only heat 
treatment was preferable to a solvent detergent technique.

11.402  The SNBTS and haemophilia directors met on 21 July 1989.540 Dr Stewart prepared 
notes on 23 June 1989541 for the meeting setting out production statistics and forecast 
data. Dr Ludlam presented the first report of the Scottish and Northern Ireland Factor VIII 
working party. The new product S8 was discussed: the haemophilia directors expressed 
the hope that this product, which had the same purity as the commercial products, would 
be available soon. Z8 had a low purity. He said that there was an international movement 
towards high and very high purity products ‘even though evidence of their value was 
lacking’, and that directors were coming under pressure to use them. It was pointed out 
that purity did not equate with safety, and was associated with lower yield. 
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11.403  The SNBTS directors met on 29 September 1989.542 There were reports on the 
advisory committee on virus safety of blood and tissue, and on the UK advisory group 
on transfusion-transmitted diseases: HTLV1, and Hepatitis C, as NANBH had been 
designated. Testing for NANBH (including the Chiron test) was now a focus for work. 
There were reservations about the Chiron test, but it was thought that HCV testing was 
now inevitable under the Single European Act, if other European countries were already 
testing. Directors were required to develop a protocol for testing and donor counselling. 
Ortho (Chiron) would be kept advised. 

11.404  So far as concerns viral inactivation at this stage, Z8 was effective by the end of 
the decade to inactivate HIV and NANBV. That was the view of Dr Ludlam as expressed in 
his expert opinion prepared to support SNBTS’s application for a product licence variation 
for Z8:543

Factor VIII Z8 has been the concentrate treatment of first choice for my 
patients since its introduction into routine use in 1987. This is consistent with 
the view of the UK Haemophilia Reference Centre Directors report…which 
recognises FVIII products which have been dry heat-treated at 80˚ for 72 hours 
as being amongst the safest available products with regards to the risk of virus 
transmission.

11.405  On 8 November 1989, Dr Pepper prepared an agenda entitled ‘FVIII Improved 
Stability and Yield’544 for a meeting of the product development group to be held on 
10 November 1989. Priority areas for discussion included terminal heating and other 
virucidal steps.545 The items listed included: improved stability in process, terminal 
heating and during transportation; improved stability of von Willebrand Factor activity; 
assay methods; empirical and theoretical approaches to process development; and viral 
inactivation (a manuscript addition indicated that it was assumed that the Johnson method 
would be the initial aim). Internal memoranda indicated that self-sufficiency remained the 
goal of CSA and the SNBTS. But, with two three-month shut-down periods anticipated in 
the following year, it was thought that PFC Liberton could not supply demand in 1990–91. 

11.406  The product development group met on 10 November 1989.546 Priority areas 
for action identified (other than viral inactivation) included additional plant; assay 
development; stabilisers and other specific matters. Various options for development of 
the high-purity product were discussed, and in particular terminal heating (including both 
dry and wet heat and possibly solvent-detergent) as virucidal steps. It was agreed that 
there would be empirical and theoretical studies of variables. Existing and novel stabilizers 
were to be studied. Assays for detergents and solvents were to be set up. Viral inactivation 
of Hepatitis B, especially by wet heat, was to proceed to clinical trials in three years. Work 
was to be done on viral inactivation of Hepatitis B (especially wet heat). Three years to 
clinical trials was thought to be a reasonable estimate of the time required. In relation to 
Hepatitis B, it was noted that a major area requiring discussion was how toxicology and 
safety should be tackled.
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11.407  On 29 November 1989, Dr Perry recorded that Dr Foster had agreed to take the 
lead in defining key control parameters for Factor VIII manufacturing processes.547 

11.408  On 30 November 1989, there was a ‘Z8 trouble shooting’ meeting,548 apparently 
one of a series. Analysis had demonstrated increasing fibrinogen content in process 
cryoprecipitate resulting from coolant problems. The increase made the overall Z8 process 
less efficient, and led to a decline in solubility. The complaint of the haemophilia directors 
about the usefulness of the product appeared to have been substantiated. Improvements 
were scheduled for research and development.

11.409  An undated paper of unknown circulation set out ‘Current Issues on High- and 
Ultra-pure Factor VIII Concentrates’ possibly in November 1989.549 It contained data 
showing: the specific activity and concentration factors of a range of commercial products; 
protein content of various commercial products; tables comparing the purity of a range of 
products in terms of specific activity and fibrinogen content; and potency data. The data 
appear to show that a number of commercial products were not of high specific activity 
and high purity. 

11.410  The position achieved by SNBTS research and development at the end of 1989 
appears to have been difficult. Z8 seems to have been an increasingly unpopular product 
among haemophilia doctors. It was acknowledged to be very safe but, in comparison with 
commercial products and BPL 8Y, it was lacking in purity with consequential disadvantages 
in its administration. S8 was not making the progress hoped for. Dr Mayne suggested that 
Scottish plasma should be sent to England for processing as 8Y. 

11.411  In the early 1990s the approach to manufacture changed, with development 
involving collaboration with CRTS, Lille, in the production of purer products. As at  
2 February 1990, Lille concentrates were dry heat-treated at 80˚C for 72 hours. It appeared 
that terminal heat treatment could be a valid option for ‘high purity’ products.550 

11.412  The SNBTS Directors met on 13 February 1990.551 Discussion centred on viral 
safety; HCV testing; AIDS; and other issues. In relation to production, Dr Perry tabled a 
standard operating procedure for product recall. This reflected practice in England and 
Wales and was a step towards harmonisation of practice in the UK. It represented a 
relaxation of the original criteria because it provided for action on the results of serology 
of the donation at the point of donation. Dr Gunson was present and reported on BPL 
plasma specification. Dr Perry undertook to maintain contact to ensure that the two UK 
fractionation centres remained in harmony. It was also agreed that there was a need for 
a forum to debate the professional elements of SNBTS work and to consider methods of 
interface with SHHD and NBNTS. If this was only happening at the beginning of 1990, 
there may be questions for the Inquiry about timing, and whether previous opportunities 
for cooperation had been lost. Apheresis guidelines were revised on a UK-wide basis.
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11.413  Research into other topics continued. On 20 March 1990, Dr Pepper reported on 
work on a cross-linked pyridoxal stroma free haemoglobin.552 A patent application was 
prepared,553 and a paper prepared for publication.554

11.414  Dr Ludlam wrote to Dr Perry on 30 April 1990:555

As you know we have several research projects examining both HIV and 
the effect of factor VIII concentrates on the immune system. It is becoming 
increasingly clear to us that library samples that may be held at PFC from 
batches of factor VIII issued previously will be extremely useful. I wonder if it 
would be possible for you to retain all library samples for batches of factor VIII 
issued after 1980. If this poses you with a storage problem perhaps you could 
let me know.

I wonder if you could give me an idea as to what library batches you might 
have in stock?

I wonder if you could let me know the number of bottles of the batch of factor 
VIII we believe was implicated in the transmission of HIV in 1984? We have 
developed a PCR for HIV RNA and in the near future we would like to examine 
the batch and other associated batches.

11.415  Dr Prowse wrote a development proposal paper in April.556 In respect of viral 
inactivation in a new product, he wrote:

Given the yield losses incurred by use of dry or wet heat treatment, our current 
problems in routine application of severe heat treatment (due to the critical 
limits in terms of freeze drying for success using this technique) and Jim Smith’s 
statement that severe heat treatment of products under 10 mg/ml is very 
difficult to achieve, I believe that we will need to adopt established solvent 
detergent methodology. However, recent in-house data on heat treatment of 
the Lille product…suggests it may be possible to retain in excess of 70% VIII 
activity at a specific activity of 100u/mg. Thus we should not abandon terminal 
treatment, but should continue to work on this as a ‘belt and braces’ approach.

11.416  Because of time constraints, he advocated sub-licensing an established technology 
such as that of CRTS Lille. He also proposed a collaborative effort with England and Wales. 
For the longer term he proposed chromatography processes. 

11.417  On 9 May 1990, representatives of the Glasgow and West of Scotland BTS 
attended a meeting at St Thomas’ Hospital at which Cutter reviewed new technology for 
the production of recombinant Factor VIII.557 Prototype products had had two years clinical 
use by this stage, and were ‘ok’.558 
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11.418  The need for a high-purity product had been discussed by Dr Cash in a memorandum 
dated 22 May 1990.559 In relation to viral inactivation, he thought that terminal dry heating 
should not lightly be abandoned. Because there was an open invitation to acquire CRTS 
Lille technology, solvent detergent had to be considered seriously. The vast majority of the 
world’s fractionators had taken that route. He proposed that PFC Liberton ‘bite the bullet’ 
and opt for the total Lille package. As a matter of background, as matters progressed, it 
appears to have been recognised by this stage that SNBTS had had success in producing 
a Z8 Factor VIII that was virucidally effective.

11.419  The National Science Laboratory was formed in the first half of 1990 by the 
amalgamation of the SNBTS Headquarters Laboratory and staff drawn from the Edinburgh 
and South East Regional Centre, under the direction of Dr Prowse. The purpose of NSL was 
to provide a basic science facility for the SNBTS, mainly directed towards the development 
of blood products with the PFC. 

11.420  On 12 June 1990 the SNBTS directors met.560 This was to be the last directors’ 
meeting in its current form. The directors’ meetings would be replaced by a medical and 
scientific committee. Such a committee was required to consider medical and scientific 
matters presented by its proposed sub-groups and to reach decisions as to how to advise 
the management board. Future methods of liaison with the SHHD had to be decided and 
contact with the NBTS directorate would be maintained. 

11.421  Dr Foster and Mr McIntosh visited Lille on 9–11 July 1990 and prepared a 
report.561 They had mixed impressions of the Lille operation. Some aspects of the plant 
impressed: the freeze-drying facility, and the autoclaves, for example. PFC personnel 
should visit those. But manufacturing practice and organisation were thought generally 
to be poor; safety of the product was questionable; there were deficiencies in the Factor 
VIII process; and the product was relatively untried in terms of clinical assessment. In 
detailed analysis, the report commented on the large and impressive investment in plant 
and equipment, and the space available. But the comments on practice were severe. The 
general conclusion was that practice was not up to American or UK standards. Apart from 
visiting the facilities, the reporters thought that collaboration was required on a range of 
technical matters, and recommended a review of SNBTS’s strategy for development of a 
high-purity Factor VIII. 

11.422  On 13 July 1990, it was reported that Dr Prowse was making progress in 
establishing a joint venture with NIBSC on the immunosuppressive properties of Factor 
VIII concentrates.562

11.423  A protocol for the pharmacokinetics study required in connection with S8 was 
prepared by the beginning of August 1990, but was thought to be at risk, in relation to 
regulatory requirements, by draft ICTH guidelines that had just been announced.563 Dr 
Stewart wrote to haemophilia directors to canvass their views. On 9 August 1990, he 
wrote to Dr Ludlam.564 On the basis of the limited response he had, he had made minor 
changes to the protocol. With one exception, relating to blood sampling, Dr Ludlam 
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approved the protocol.565 Dr Stewart reported to Dr Cash.566 Dr Stewart wrote to Drug 
Development (Scotland) Ltd, Ninewells Hospital, Dundee, and regional directors of BTS, to 
enlist support in the study.567

11.424  Discussions with Lille continued, and regulatory requirements in France were 
progressed in October 1990.568 On 30 October 1990, SNBTS sent details of SNBTS methods 
for preparation of Factor VIII (S8) to Lille.569 Arrangements were made for the supply of 
CRTS documentation for licence purposes if it were agreed to proceed.570 This was the 
beginning of a new chapter in factor concentrates research and development.

11.425  On 16 October 1990, a meeting was convened to discuss the relative ineffectiveness 
of S8 in virus inactivation compared with Z8: S8 fell below the UK minimum standard for 
vaccinia kill.571 Further studies were agreed. 

11.426  As these matters were progressing, Dr Foster wrote to Dr Prowse, on 21 November 
1990, a long letter in which he challenged much of the thought on process options, 
and the efficacy of the arrangements proposed.572 Manuscript annotations on the letter 
take up the challenge on most of the points made. The letter ended with an extensive 
discussion of the roles of suitably qualified engineers in process planning, and a plea for 
closer cooperation with the ‘emerging NSL’.

As at the end of 1990: 

• There had been a succession of newly designed and re-designed Factor 
VIII concentrates employing a wide range of technologies, in the United 
Kingdom, including Scotland, and internationally.

• In retrospect it appears probable that no transfusion, Factor VIII, or Factor 
IX-related cases of HIV infection occurred in Scotland after the introduction 
of heat-treatment (at 68˚C for two hours) in 1985.

• Increasingly, procedures to reduce the risk of transmission of NANBH, latterly 
re-designated Hepatitis C, gained prominence, focused on heat treatment, 
stabilisation of proteins, and the use of detergents. 

• It appears that difficulties over legal indemnities and questions about the 
licensing of new, but promising, products may have affected the introduction 
of the best new products into routine widespread clinical practice.

• But, PFC Liberton’s standard production concentrates were by this time safe 
in terms of virus infectivity, if less pure than some commercial products.

• Z8, heated at 80˚C and introduced around June 1987, did not transmit 
NANB Hepatitis/HCV.
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• In pursuit of purity, SNBTS engaged with CRTS Lille in product development, 
but by the end of the year, safety with the emerging product had not been 
validated.

Post 1990

11.427  Virus inactivation continued to be a matter of importance in relation to the 
development of new high-purity products. 

11.428  In January 1991, studies were proposed in supercooling plasma in the process 
of producing cryoprecipitate.573 In the same month toxicology studies were proposed 
relating to the use of Tween 80 and TNBP in blood concentrates.574 On 8 February 1991, 
Professor Cash distributed available data to haemophilia directors and others: the definitive 
toxicology report was not available.575

11.429  Contact with the New York Blood Centre relating to licensing of solvent/detergent 
technology continued. This was a necessary treatment step in the manufacture of the Lille 
product. On 21 January 1990, the centre wrote setting out the licensing arrangements 
and fees required for access to the technology.576 It appears that the licence was agreed 
by 15 February 1991.577

11.430  On 22 February 1991, the Medical Research Council Human Genetics Unit at the 
Western General Hospital, Edinburgh, proposed publication of data on research into the 
effects of Z8 and S8 Factor VIII on in vitro lymphocyte cultures. Their conclusion was that 
intermediate-purity Factor VIII concentrates could potentially accelerate the progression of 
disease in haemophiliacs infected with HIV.578 

11.431  On 3 May 1991 a technology exchange agreement was signed between the 
French and Scottish blood transfusion services to enable the SNBTS to produce a high-
purity Factor VIII.579

11.432  Following an article in The Lancet, Dr Foster wrote to Dr Prowse on 12 June 1991, 
proposing to refer to NSL for study a question whether the solvent detergent method 
threatened the binding of phospholipids to Factor VIII, affecting virus inactivation, VIII 
yield, and product antigenicity.580 A manuscript note on the letter indicates that Dr Stewart 
thought this a good idea. 

11.433  The development and use of SNBTS fibrin sealant attracted surgical interest 
in January 1992.581 The product was thought to have potential for use in a number of 
surgical procedures.

573 [SNB.007.7665]
574 [SNB.007.7676]
575 [SNB.007.7676]
576 SNB.005.8490]
577  [SNB.007.7745] and second paragraph of ‘Further Product Details’ in SNBTS temporary importation exemption application 

[SNB.007.7746]
578 [SNB.007.7763] [SNB.007.7764]
579 [SGH.004.2591]   
580 [SNB.007.7865]
581 [SNB.007.8001]

reference_pdf/SNB0077665.PDF
reference_pdf/SNB0077676.PDF
reference_pdf/SNB0077676.PDF
reference_pdf/SNB0058490.PDF
reference_pdf/SNB0077745.PDF
reference_pdf/SNB0077746.PDF
reference_pdf/SNB0077763.PDF
reference_pdf/SNB0077764.PDF
reference_pdf/SGH0042591.PDF
reference_pdf/SNB0077865.PDF
reference_pdf/SNB0078001.PDF


Chapter 11: Viral Inactivation of Blood Products

531

11.434  In November 1992, Dr Cash wrote to Dr Ludlam.582 There had been reports 
of Hepatitis A transmission in Factor VIII concentrates. SNBTS had discussed the issue, 
and proposed to expedite developments that would enable PFC Liberton to introduce a 
terminal dry heat procedure in coagulation factor concentrates. 

11.435  The New York Blood Centre wrote to Mr McIntosh on 16 November 1992.583 The 
reports had related the outbreaks to the use of solvent detergent-treated products. Dr 
Horowitz had written commenting that a great deal of study would be required before 
the treatment could be implicated. But as holders of the patent licensed to SNBTS they 
were clearly concerned. A paper produced in Northern Ireland implicated Octapharma 
(using the same technology) in Hepatitis A outbreaks.584

11.436  At the meeting of the SNBTS medical and scientific committee on 9–10 November 
1993,585 it was agreed that the introduction of steps necessary to deal with transmission 
of the Hepatitis A virus had been effective. Increasing yield and purity of Factor VIII were 
again priority issues. Matters had come full circle with the effective elimination of the risk 
of HIV/AIDS transmission.
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Regulatory Framework - The Medicines Act 1968

12.1  The Act came into force in 1971 and, amended from time to time, governed the 
licensing of drugs and medicinal products from then until 1995. In contrast to previous 
legislation such as the Venereal Diseases Act 1917, the Therapeutics Act 1925 and the 
Cancer Act 1939 which were primarily directed at marketing of drugs, the 1968 Act dealt 
with safety. 

12.2  The Act was introduced following a review of legislation relating to medicines 
prompted by the thalidomide tragedy in the 1960s. It brought together most of the 
previous legislation on medicines and introduced a number of other legal provisions for 
control. Speaking in 1971, Dr J P Griffin, Medicines Division, DHSS, said:1

…both public and Government were unprepared for the therapeutic 
explosion of the last thirty years. This complacency was rudely shattered by 
the thalidomide tragedy. The conscience of the public was troubled and the 
Government galvanised into activity.

12.3  Something had to be done, and legislation would take time. The thalidomide 
disaster triggered a response by many organisations including the Royal College of General 
Practitioners, the Association of the British Pharmaceutical Industry, and the Government’s 
Standing Medical Advisory Committee. The Standing Medical Advisory Committee set 
up a joint sub-committee on the safety of drugs, chaired by Lord Cohen. The Cohen 
Report expressed concern about drug safety, but also about the control of the quality 
of drugs; control of over-the-counter sales of medicine; the use of approved names and 
the regulation of therapeutic claims. The Report recommended that all new drugs and 
preparations should be submitted to a Committee on the Safety of Drugs. 

12.4  In 1963 the Minister of Health set up the Committee on Safety of Drugs (CSD) 
known as the Dunlop Committee after its chairman Sir Derrick Dunlop. The Committee 
had no legal powers but collaborated with the Association for the British Pharmaceutical 
Industry (ABPI) and the Pharmaceutical Association of Great Britain (PAGB) in looking at 
toxicity tests, clinical trials, efficacy and adverse reactions during general use. The CSD 
established an adverse drug reaction reporting scheme, popularly known as the ‘Yellow 
Card Scheme’. 

12.5  Proposals for new legislation to control medicines followed in 1967, and the 1968 
Act resulted. The Act brought together everything to do with the control of medicines, for 
both human and animal use, including their promotion and sales. As from 1 September 
1971, all medicines already on the UK market had to go through peer review and 
subsequent approval or be withdrawn. From 1971 all new medicines were subject to 
pre-marketing assessment for safety, quality and efficacy by the licensing authority. A 
UK Licensing Authority was responsible for the grant, renewal, variation, suspension and 
revocation of licences and certificates for medicines, and for the licensing of the sale, 
supply, importation and manufacture of medicines for the UK market. The Medicines 

1 Drug Surveillance: The Role of the Committee on Safety of Medicines: Queen’s University, Belfast, December 1971

CHAPTER 12 

LICENSING 



Chapter 12: Licensing

533

Commission, an expert advisory committee, was set up to advise Ministers. The CSD 
became the Committee on Safety of Medicines (CSM) and later the Commission on 
Human Medicines (CHM).

12.6  The UK Licensing Authority formally brought together the Secretaries of State for 
Health and Agriculture, and, from 1968 to 1999 in Scotland, the Secretary of State for 
Scotland.2 In practice it was the Medicines Division of the Department of Health that 
carried out the functions of the Licensing Authority for human medicines. Licensing was 
a reserved matter after devolution, and in 1999 the licensing functions of the Secretary 
of State for Scotland were transferred to the UK Secretary of State for Health and to 
the UK Minister of Agriculture Fisheries and Food.3 In April 1989 the Medicines Division 
became the Medicines Control Agency (MCA), a self-financing executive agency of the 
Department of Health. 

12.7  The function of the Medicines Commission was to advise Ministers on any matter 
relating to the Act. The Commission was made up of professionals with ‘wide and 
recent experience’ in the practice of medicine and pharmacy.4 In particular it advised on 
representations by pharmaceutical companies and appeals against licensing decisions and 
on the establishment and membership of further committees. The Committee on Safety 
of Medicines (CSM) and the Committee on Review of Medicines (CRM) were established 
by the Medicines Commission under these powers. The Licensing Authority was required 
to consult the relevant advisory committee in certain circumstances such as where it was 
minded to refuse, suspend, vary or revoke a licence.5 Otherwise officials had discretion 
whether or not to seek advice from the Committees. 

12.8  The CRM was established to review the safety, quality and efficacy of medicines 
on the market before the Act introduced licensing requirements. The CRM checked 
approximately 39,000 existing products between 1971 and May 1990 as required by EC 
rules.6 The CSM advised on questions of safety, quality and efficacy of human medicines.

12.9  The Medicines and Healthcare Products Regulatory Agency (MHRA), an executive 
agency of the Department of Health, was formed on 1 April 2003 with the merger of the 
MCA and the Medical Devices Agency (MDA). MHRA hosts and supports a number of 
expert advisory bodies, including the Commission on Human Medicines which replaced 
the Committee on the Safety of Medicines in 2005, and the British Pharmacopoeia 
Commission. As part of the European system of approval, MHRA may act as rapporteur 
or co-rapporteur for any given pharmaceutical application, taking on the bulk of the 
verification work on behalf of all members.

2 Sections 1(1), 109(1) of the Medicines Act 1968
3 Section J4 of Schedule 5 to the Scotland Act 1998 provides that the subject matter of the Medicines Act 1968 is reserved.
4 Section 2 of the Medicines Act 1968 
5 Section 29 of the Medicines Act 1968
6 Medicines (Committee on the Review of Medicines) Order 1975, SI 1975/1006
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European legislation

12.10  Once the UK was admitted as a member of the European Community on 1 January 
1973, EC rules on licensing applied. These were contained in Council Directive 65/65/
EEC7 on the approximation of the law on medicinal products. The Directive required 
Member States to adopt measures to ensure that no proprietary medicinal product could 
be placed on the market unless authorisation had been issued by a competent authority. 
Many of the requirements set out in Council Directive 65/65/EEC were included in the 
Medicines Act. Until 1995 the Medicines Act was the principal legislation under which the 
UK complied with the EC rules on regulation of medicinal products. With effect from 1 
January 1995 the EC legislation on human medicines was implemented by the Medicines 
for Human Use (Marketing Authorisations Etc.) Regulations 1994.  Council Regulation 
(EEC) No 2309/938 established a central co-ordinating body called the European Agency 
for the Evaluation of Medicinal Products (EMEA) and introduced a centralised procedure 
of authorisation of medicines by the European Commission to market a product in all 
Member States. Directive 2001/83/EC consolidated the previous Directives. Following 
consolidation the European Commission conducted a review of medicines legislation. This 
resulted in Directive 2004/27/EC which amended 2001/83/EC and Regulation (EC) No 
726/2004 which replaced Regulation (EEC) No 2309/93. Directive 2001/83/EC governs 
national authorisation procedures. Regulation (EC) No 726/2004 governs the centralised 
procedure. Directive 2001/83/EC governs matters such as labelling and package leaflets, 
wholesale distribution and advertising. Directive 2001/20/EC governs the conduct of 
clinical trials. 

12.11  Article 1(2) and (3) of Council Directive 65/65/EEC defined ‘medicinal product’ as 
including any substance for treating or preventing disease in human beings including ‘any 
matter irrespective of origin, which may be: human, e.g. human blood and human blood 
products’. Council Directive 65/65/EEC was modified by Article 34 of Council Directive 
75/319/EEC which provided that Directive 65/65/EEC should not apply to ‘proprietary 
medicinal products based on human blood or blood constituents.’ Article 1(1) of Council 
Directive 89/381/EEC provided that 65/65/EEC and 75/319/EEC should apply to ‘medicinal 
products derived from human blood or human plasma’. 

12.12  The European Commission publishes ‘Guidelines on the quality, safety and efficacy 
of medicinal products for human use’. Since 1975 applicants for a market authorisation 
of a new product, in assembling a dossier for application, have been required to ‘take into 
account’ such guidance. 

7 Official Journal Legislation No 22 of 9.2.1965, p369
8 OJ L No 214 of 24.8.1993, p1
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Licensing requirements

12.13  The Medicines Act 1968 provided that the sale, supply or export of any medicinal 
products required a product licence.9 The manufacture or import of medicinal products 
required a manufacturing licence.10 Premises where medicinal products were produced 
had to possess a manufacturer’s licence and were subject to regular inspection by the 
Medicines Division of the DHSS (and subsequently the MCA and MHRA). Detailed 
regulations governed applications for the grant of product licences. The required form 
for a product licence application was set out in the Medicines (Applications for Product 
Licences and Clinical Trial and Animal Test Certificates) Regulations 1971 (SI 1971/973).11 
The required form for a manufacturer’s licence application was set out in the Medicines 
(Applications for Manufacturer’s and Wholesale Dealer’s Licences) Regulations 1971/974. 

Applications for licences

12.14  In order to obtain a product licence a manufacturer had to submit an application 
to the Licensing Authority usually with supporting evidence as to the product’s safety. 
The Licensing Authority required to take several factors into consideration including ‘…
the safety of the medicinal products’.12 An application could be granted by the Licensing 
Authority for straightforward applications. These usually involved applications for products 
that were substantially the same as existing products that had been granted licences. 
Usually the decision would be delegated to the CSM or one of its sub-committees. The 
licensing of blood products was delegated to the Biologicals sub-committee.

Suspension, variation and refusal

12.15  Licences were granted for a period of five years and the licence holder could then 
apply for a renewal of the licence, with or without modifications. If the Licensing Authority 
decided not to renew the licence it was obliged to consult the appropriate Committee. 
If there were no such Committee the Licensing Authority would have to consult the 
Medicines Commission. 

12.16  The Licensing Authority also had power to suspend, revoke or vary the provisions 
of a product licence if the medicinal products could no longer ‘be regarded as products 
which can safely be administered for the purposes indicated in the licence, or as efficacious 
for those purposes’.13

12.17  Generally the Licensing Authority had to consult the Committees before varying, 
suspending or revoking a licence. In an emergency the Licensing Authority could suspend 
a licence with immediate effect for three months. A licence holder could apply for a 
variation of an existing licence in certain circumstances.14

9 Section 7(2) of the of the Medicines Act 1968. Note that from 2001 the provisions relating to product licences did not apply 
to products falling within the scope of Directive 2001/83/EC. They are regulated by Medicines for Human Use (Marketing 
Authorisations Etc) Regulations 1994 (SI 1994/3144).

10 Section 8 of the Medicines Act 1968 
11 These regulations were subsequently replaced by the Medicines (Applications for Grant of Product Licences – Products for 

Human Use) Regulations 1993.
12 Section 19 of the Medicines Act 1968
13 Section 19 of the Medicines Act 1968
14 Section 30 of the Medicines Act 1968
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Informal regulatory action

12.18  Informal action can also be taken by the Licensing Authority. This involves issuing 
non-binding guidelines or recommendations. In order to revoke or suspend a licence the 
burden of proof is on the Licensing Authority to show that the medicinal product is unsafe 
or not efficacious. That process can be time consuming. Informal action which depends on 
the cooperation of pharmaceutical companies has the advantage of producing a quicker 
result. 

Exceptions to the licensing regimes

Medical treatment

12.19  Licensing restrictions did not apply to a doctor who was preparing or importing a 
medicinal product to his order for administration to a particular patient.15 This was known 
as obtaining medicinal products on a ‘named patient basis’.

Clinical trials

12.20  In order to conduct clinical trials on a new medicinal product a manufacturer 
required to apply for a Clinical Trial Certificate (CTC) before testing the product on 
patients.16 A doctor was considered to be carrying out a clinical trial if he administered 
a medicinal product primarily to determine what effect it had.17 The Licensing Authority 
would take advice from the CSM and grant the application if it concluded that it did not 
involve serious risk to the trial subject. A doctor was permitted to carry out trials without 
a CTC if he notified the Licensing Authority of his intention to do so.

12.21  In March 1981 a new scheme was introduced by the Medicines Exemption from 
Licences (Clinical Trials) Order 1981. The Clinical Trials Exemption (CTX) scheme enabled 
the Licensing Authority to exempt a supplier from the need to hold a CTC for three years if 
certain undertakings were given. The CTX was renewable after three years. The Licensing 
Authority could withdraw the exemption if concerns were raised about the safety of the 
product. The applicant had an obligation to advise the Licensing Authority of any adverse 
reactions or anything else affecting the safety of the product. In 2004 the CTX scheme 
was replaced by the Clinical Trials Directive and the Medicines for Human Use (Clinical 
Trials) Regulations 2004.18 

Pharmovigilance

12.22  As well as granting licences the Licensing Authority is also responsible for monitoring 
the continuing safety of the products it has licensed. This is arranged by collecting reports 
from doctors and dentists about any adverse reactions which patients have to any medicinal 
products. This function of pharmovigilance is delegated to the CSM. It can recommend to 
the Licensing Authority that a product licence should be revoked if it becomes apparent 
that the product can no longer be considered safe or efficacious.19

15 Section 9 of the Medicines Act 1968 
16 Section 31 of the Medicines Act 1968
17 Note by the DHSS Mal31; October 1974; Clinical Trials.
18 SI 2004 No 1031
19 Section 28(3)(g) of the Medicines Act 1968
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Crown Immunity

12.23  Crown Immunity is a doctrine that states that the sovereign cannot commit a legal 
wrong and is therefore immune from criminal prosecution or civil action. Institutions of 
the state are entitled to Crown Immunity. Unless otherwise provided, the Crown and its 
agencies are exempt from regulation. The Medicines Act provided that no exemption in 
the Act should be construed as derogating from Crown Immunity.20 This was interpreted 
as meaning that parts of the NHS such as health boards and the blood transfusion services 
did not have to comply with the licensing regulations, so long as the Act remained 
unqualified. The facilities at BPL (Elstree), PFL (Oxford) and PFC (Edinburgh) were part of 
the National Health Service and therefore were considered to have immunity from the 
Medicines Act 1968. On 1 April 1991 Crown Immunity was removed from the NHS by the 
National Health Service Community Care Act 1990.21

Blood products

12.24  The Medicines Act regulated the manufacture, distribution and supply of ‘medicinal 
products’. ‘Products based on human blood or blood constituents’ were specifically 
excluded from the definition of medicinal product.22 However the Act did not specifically 
exclude blood products. Between 1971 and 2005 blood products were therefore classified 
as medicinal products and subject to regulation under the Act. From 2005 the licensing of 
blood products was regulated by the Blood Safety Statutory Instrument 2005/50.

Licences for blood products

12.25  The provisions for product licences for blood products were set out in Section 3A 
of and Schedule 1A to the Medicines (Standard Provisions for Licences and Certificates) 
Regulations 1971. These Regulations provided inter alia that the licence holder had to take 
all necessary measures to ensure that the manufacturing and purifying processes used in 
the preparation of the blood products were properly validated, attained batch-to-batch 
consistency and guaranteed, in so far as the state of technology permitted, the absence 
of specific viral contamination. It provided that appropriate records relating to control 
measures should be kept. It also provided that the licence holder should take all necessary 
steps to ensure that the manufacturers notified the Licensing Authority of methods used 
to reduce or eliminate pathogenic viruses liable to be transmitted. 

20 Section 133(3)
21 Schedule 8, paragraph 14 
22 Section 7(7)(a)(iii) of the Medicines Act 1968
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TERM ABBREVIATION DESCRIPTION

A

Acquired 
Immunodeficiency 
Syndrome

AIDS A disease which damages the ability of humans to fight 
off other infections which was first reported in the USA in 
1981. The disease is caused by a blood-borne virus, the 
Human Immunodeficiency Virus (HIV)

Activity A measure of the amount of active coagulation factor e.g. 
Factor VIII. Usually expressed in International Units (IU) 
where 1 IU is the amount present in 1 millilitre of blood of a 
normal person

Acute Hepatitis Inflammation of the liver, often caused by a hepatitis 
virus. Onset of symptoms and disturbance of LFTs usually 
fairly abrupt. May have one of three outcomes: complete 
recovery within six months, continuation beyond six months 
(by definition this is called “chronic hepatitis”), or death

Adverse Reaction A reaction to a medicinal product which is unwanted and 
which may be dangerous. The onset of an adverse reaction 
may be sudden or may develop over time

Advisory Committee on 
Dangerous Pathogens

ACDP A committee of experts (established in 1981) whose role is 
to advise the Health and Safety Executive, Ministers for the 
Department of Health and the Department for Environment, 
Food and Rural Affairs, and their devolved counterparts on 
all aspects of hazards and risks to workers and others from 
exposure to pathogens

Advisory Committee 
on the Safety of Blood, 
Tissues and Organs

SaBTO A committee of experts which advises the UK Government 
and the devolved administrations on the most appropriate 
ways of ensuring the safety of blood, cells, tissues and 
organs for transfusion/transplantation. It is the successor of 
the ACVSB

Advisory Committee on 
Transfusion Transmitted 
Infections

ACTTI A committee of experts (established in 1989) appointed 
by UK blood transfusion services to give advice on specific 
topics relating to the safety of donated blood as regards 
viral infections. Concerned primarily with the practical 
implementation of national policy 

Advisory Committee 
on Virological Safety of 
Blood

ACVSB A committee of experts (established in 1989) appointed by 
the Department of Health to give advice on specific topics 
relating to the safety of donated blood with respect to 
viral infections. Concerned primarily with national policy. 
Subsequently re-named The Advisory Committee on the 
Microbiological Safety of Blood, Tissues and Organs’ 
(MSBTO), and in turn, superseded by the Advisory Committee 
on the Safety of Blood Tissues and Organs (SaBTO)

Advisory Group on 
Testing for the Presence 
of Hepatitis B Surface 
Antigen and its 
Antibody

Advisory body (established in 1970) to advise the 
Departments of Health on screening blood donations for 
the presence of Hepatitis B. Known at its formation as the 
Advisory Group on Testing for the Presence of Australia 
Antigen and its Antibody

Aetiology The science dealing with the causes or origins of disease.  
Often used in medical texts as shorthand for “cause”

GLOSSARY 
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Affinity 
Chromatography

A method by which one protein is separated from a mixture 
of proteins using a special substance (which is attached to a 
solid matrix). Used in the preparation of some coagulation 
factor concentrates from the late-1980s. When the special 
substance is a monoclonal antibody it is referred to as 
‘immuno-affinity’ chromatography

Alanine 
Aminotransferase

ALT A protein synthesised in liver cells, normally present in low 
amounts in the blood. Inflammation of the liver, caused by 
infection by liver viruses, or many disorders of the liver, may 
lead to “leakage” of ALT and consequent elevation of levels 
in the blood

Albumin A major protein circulated in the bloodstream and is the 
key to the osmotic pressure of blood. Albumin levels can be 
low in cases of malnutrition, diseases of the kidneys and the 
liver. Albumin is extracted from blood donations and utilised 
in the treatment of a wide variety of medical conditions

Alpha Interferon A member of the Interferon class of proteins that occur 
naturally in the body, but which can also be manufactured 
as a drug. The drug is used to treat a variety of medical 
conditions including cancer and in the treatment of 
hepatitis in conjunction with other antiviral drugs

Amino acid A class of organic chemical compounds that combine to 
build proteins. Twenty standard amino acids in various 
combinations make up all of the proteins of the human body

Anicteric hepatitis A mild form of hepatitis in which there is no jaundice 
(icterus). Symptoms include anorexia, and slight fever. ALT 
levels are often elevated. In the absence of jaundice the 
infection may be mistaken for influenza

Ankylosing When bones of a joint are fused, stiff or rigid

Antibody A protein produced as part of the body’s immune response 
to a ‘foreign invader’. Depending on the infectious agent, 
antibodies may be effective at eliminating the foreign 
invader; in other cases the antibody will be less effective. A 
reactive antibody to a virus, such as Hepatitis C virus, means 
that the person may at some stage have been infected with 
the virus. It does not necessarily indicate present infection

Anti-coagulant A substance that delays the clotting of blood

Antigen A foreign agent that stimulates the formation of antibodies 
as part of the body’s immune response

Anti-haemophiliac 
factor

AHF An outdated term previously used to describe Factor VIII

Anti-haemophiliac 
globulin

AHG An outdated term previously used to describe Factor VIII

Anti-HBc test A test that detects antibodies to Hepatitis B core antigen

Apheresis A procedure in which whole blood is removed from a 
patient or donor, separated into different components and 
then re-transfused into the patient or donor

Assay A laboratory test used for detecting or measuring a specific 
substance

Asymptomatic Without symptoms, e.g. hepatitis without clinical symptoms 
such as jaundice or malaise
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Autoimmune Hepatitis A disease in which the body’s immune system attacks liver 
cells, causing inflammation of the liver (hepatitis). If not 
treated, autoimmune hepatitis can lead to cirrhosis (scarring 
and hardening) of the liver and eventually to liver failure

B

Bilirubin A product which results from the breakdown of 
haemoglobin (i.e. the protein in red blood cells that carries 
oxygen), normally cleared from the blood by the liver and 
excreted in bile. Moderate to high levels of billirubin are 
often encountered in persons with hepatitis

Blood A complex mixture of specialised cells (red, white and 
platelets), proteins and other molecules whose functions 
include the transport of oxygen and nutrients to body 
tissue, removal of carbon dioxide and other waste products, 
and prevention of bleeding and infection

Blood Component A constituent of blood (red cells, white cells, platelets, 
plasma) intended for transfusion

Blood product Any therapeutic product derived from whole blood or 
plasma

Blood Products 
Laboratory

BPL The NHS facility at which plasma products for England and 
Wales were manufactured (now called the Bio Products 
Laboratory)

Blood Products Unit BPU (Edinburgh) The original name for the SNBTS facility where plasma 
products were manufactured. The name was later changed 
to Protein Fractionation Centre (PFC)

Blood Transfusion The transfer of blood or blood components to an individual

British Blood 
Transfusion Society

BBTS A learned society (established in 1983) whose main 
objective is to advance the study of all aspects of blood 
transfusion and to promote research and development

British Society for 
Haemostasis and 
Thrombosis

BSHT A learned society (established in 1980) concerned with 
blood coagulation in the UK

British Society for 
Haematology

BSH A learned society (established in 1960) which represents the 
interests of haematologists (doctors specialising in blood 
conditions) in the UK

C

Candidiasis-mucosal 
Infection

A yeast-like fungal infection occurring on the skin or 
mucous membranes. Common in persons with HIV/AIDS

CD4 A marker denoting a helper T-lymphocyte, the type of cell 
susceptible to HIV infection

Centers for Disease 
Control and Prevention

CDC A US government agency responsible for monitoring 
infectious diseases and responding to public health 
emergencies.  First to report the outbreak of AIDS

Central Legal Office CLO A division of NHS National Services Scotland (NSS) which 
provides legal services to the Scottish Health Service

Centrifugation A mechanical process for separating solids from liquids by 
spinning the mixture at high speed in a rotating chamber 
causing the solid particles to settle on the wall of the 
chamber. Used extensively in plasma fractionation to collect 
protein precipitate fractions
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Chromatography A process for separating proteins from one another by 
passing them through a bed of solid particles to which 
specific chemicals have been attached which bind selected 
proteins. After the separation has been completed, the 
bound proteins are removed (eluted) by adding a substance 
which detaches the bound proteins from the solid matrix. 
Applied to the preparation of Factor IX concentrates 
from the early 1970s and to the preparation of Factor VIII 
concentrates from the late 1980s. Types of chromatography 
used in plasma fractionation include Ion Exchange 
Chromatography, Affinity Chromatography and Immuno-
Affinity Chromatography

Chronic Hepatitis Hepatitis (liver inflammation) which is present for six months 
or more, often defined by raised liver function tests (see ALT)

Cirrhosis Irreversible scarring of the liver that may occur as a 
consequence of chronic hepatitis, such as Hepatitis C, or 
due to other causes e.g. alcohol abuse

Clinical Trial Exemption CTX A scheme for clinical trials carried out under the auspices 
of the UK Medicines and Healthcare Products Regulatory 
Agency (formerly the Medicines Control Agency). The CTX 
scheme was less onerous than the Clinical Trial (CT) scheme 
by which new drug substances are tested. The CTX scheme 
was replaced by the Clinical Trial Authorisation (CTA) 
scheme in 2004

Clotting factor Substance in blood necessary to promote coagulation

Coagulation The process of blood clotting following cut or injury

Cohort A group of people with a common statistical characteristic

Cold-ethanol 
Fractionation

The principal method used to separate plasma proteins into 
major groups (fractions) according to differences in their 
solubility. The method was devised by Dr Edwin J Cohn and 
co-workers and is sometimes known as Cohn fractionation

Committee on Safety 
of Medicines

CSM The body which advised UK Ministers and the UK Licensing 
Authority on matters relating to human medicinal products. 
Established under the Medicines Act 1968. Merged with the 
Medicines Commission in 2005 to form the Commission on 
Human Medicines

Committee on Safety of 
Medicines, Biologicals 
Sub-Committee

A sub-committee of the Committee on Safety of Medicines 
(CSM) which advised on the licensing of biopharmaceutical 
products, including blood products

Common Services 
Agency

CSA The body within the National Health Service in Scotland 
responsible for the administration of the Scottish National 
Blood Transfusion Service (SNBTS). Created in 1974, now 
known as NHS National Services Scotland (NSS)

Concentrate A product in which treatment can be provided in a 
reduced volume, enabling a suitable dose of product to 
be administered without overloading the circulation of the 
patient. Used to refer to concentrates of coagulation factors 
for the treatment of haemophilia

Congenital Existing from birth
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Cryoprecipitate A form of Factor VIII concentrated plasma first discovered 
by Dr. Judith Graham Poole in 1965. It is formed when 
frozen plasma is thawed and contains about 70% of the 
Factor VIII present in the starting plasma (the other 30% 
remains in the cryo-depleted plasma; the cryosupernatant). 
Cryoprecipitate can be dissolved in a smaller volume than 
the volume of plasma that it was prepared from, thereby 
concentrating the Factor VIII about 10-fold over plasma and 
providing a crude ‘concentrate’ for the treatment of people 
with Haemophilia A

Cryosupernatant A product which remains when Fresh Frozen Plasma (FFP) 
is processed to make cryoprecipitate. It contains plasma 
proteins and other clotting factors. It can be used for all of 
the same indications as FFP except for Haemophilia A and 
von Willebrand disease

D

Deoxyribonucleic Acid DNA Molecules inside cells that carry genetic information, 
passing it on from one generation to the next

Department of Health DoH UK Government body responsible for the National Health 
Service. Previously known as the Department of Health and 
Social Security (DHSS)

Department of Health 
and Social Security

DHSS See reference to “Department of Health” above

Desamino-D-arginine-
vasopressin

DDAVP A synthetic hormone used to treat some people with mild 
haemophilia or von Willebrand disease. The product acts 
to increase the natural Factor VIII levels or von Willebrand 
factor levels in blood

Donor Selection The process by which high risk blood donors (e.g. those 
whose blood may carry viruses) are excluded from the blood 
donation process

Dry-heat Treatment The heating of freeze-dried coagulation factor concentrates 
(in a specially manufactured oven) in order to inactivate 
viruses

E

Enteral Involving or passing through the intestine, either naturally via 
the mouth and oesophagus, or through an artificial opening

Envelope An outer covering possessed by many, but not all, viruses

Enzyme Any of a group of catalytic proteins produced by living cells 
that mediate and promote the chemical processes of life 
without themselves being altered or destroyed

Enzyme-linked 
Immunosorbent Assay

ELISA An assay in which the presence of an antigen or an 
antibody can be detected via an immunochemical reaction 
in which the colour of the reaction mixture changes when 
the relevant antigen or antibody is present. Tests of this type 
were devised to identify the presence of antibodies to HIV 
and to HCV in blood samples

Epidemiology The scientific discipline concerned with the prevalence, 
incidence and distribution of disease in a population

Epstein Barr Virus EBV Also called human herpes virus 4 (HHV-4). A possible, but 
not scientifically proven, cancer causing virus of the herpes 
family, which includes herpes simplex virus 1 and 2. EBV 
is one of the most common viruses in humans and occurs 
worldwide
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Experts Advisory Group 
on AIDS

EAGA A non-departmental public body (established in 1985) to 
provide the UK Health Departments with expert advice on 
matters relating to HIV and AIDS

F

Factors I-XII A classification of the multiple factors involved in blood 
coagulation

Factor I (one) Fibrinogen. A poorly soluble, adherent protein which 
constituted about 60% of the protein present in factor VIII 
concentrates (intermediate-purity) and in cryoprecipitate. 
Also manufactured as a product in its own right but 
discontinued because the risk of hepatitis was greater than 
with occasional use of cryoprecipitate

Factor II (two) FII Prothrombin. A blood coagulation factor present in DEFIX, 
an SNBTS coagulation factor concentrate that was used 
in the treatment of Haemophilia B and other disorders of 
coagulation

Factor VII (seven) FVII A blood coagulation factor present in many concentrates 
for the treatment of Haemophilia B and other coagulation 
disorders, but absent from DEFIX

Factor VIII (eight) FVIII A blood coagulation factor which is lacking in people with 
Haemophilia A. Factor VIII is a protein which is present 
in trace quantities in the plasma of normal people e.g. 
accounting for about 6 parts per million (ppm) of the total 
protein present in normal human plasma

Factor VIII Activity (or 
Factor VIII unit)

VIII:C The ability of factor VIII to clot the plasma of a person with 
Haemophilia A. Used to measure the amount of active 
factor VIII. Expressed as a unit of activity per millilitre  
(IU/mL). In theory, the blood of a normal person should 
contain 1 IU/mL of factor VIII activity

Factor VIII Antigen VIII:CAg The ability of factor VIII to react with an antibody to the 
factor VIII protein. Used to measure the total amount of 
factor VIII, both active and inactive

Factor VIII Concentrate FVIII A pharmaceutical preparation for the treatment of 
Haemophilia A which contains a measured amount of factor 
VIII activity, partially purified, concentrated, dispensed into 
vials and freeze dried. Manufactured at an industrial-scale 
from large volumes of plasma. Now also manufactured 
from animal cells which have been transformed by genetic 
engineering to produce human factor VIII (recombinant 
factor VIII)

Factor VIII Related-
Antigen

VIII:RAg The ability of a sample of factor VIII to react with an 
antibody raised against the factor VIII complex. Now known 
to be the von Willebrand’s factor, a protein which is closely 
associated with the factor VIII molecule

Factor IX (nine) FIX A blood coagulation factor which is lacking in people with 
Haemophilia B

Factor IX Concentrate FIX A pharmaceutical preparation for the treatment of 
Haemophilia B which contains a measured amount of FIX 
activity, partially purified, concentrated, dispensed into 
vials and freeze dried. Manufactured at an industrial-scale 
from large volumes of plasma. Now also manufactured 
from animal cells which have been transformed by genetic 
engineering to produce human factor IX (recombinant 
factor IX)
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Factor X (ten) FX A blood coagulation factor present in DEFIX, an SNBTS 
coagulation factor concentrate used in the treatment of 
Haemophilia B and other disorders of coagulation

Factor VIII Inhibitor 
Bypass Activity

FEIBA Activated prothrombin complex

Fibrinogen The protein from which is generated fibrin. Fibrin is 
polymerised to form a ‘mesh’ that forms a haemostatic plug 
or clot (in conjunction with platelets) over a wound site

Flavivirus A group of viruses to which Hepatitis C belongs

Food and Drug 
Administration

FDA Since 1972, the principal regulatory agency in the United 
States of America with respect to blood and blood products

Fractionation The process of extracting and separating individual proteins 
from blood plasma to obtain a number of different 
medicinal products. Originally used to describe a process 
devised by EJ Cohn in the early 1940s in which human 
plasma proteins were separated according to differences 
in their solubility in the presence of ethanol. Often used to 
describe the complete pharmaceutical process (or industry) 
by which blood plasma products are manufactured

Freeze Drying A method of stabilising biological substances by a process 
of dehydration in which water is transferred directly from 
the frozen state (ice) to the gaseous state (sublimation) by 
heating at a reduced pressure. Used to stabilise coagulation 
factor concentrates

Fresh Frozen Plasma FFP Plasma that has been frozen within a specific time after 
collection and stored in a frozen state to preserve the activity 
of unstable coagulation factors (e.g. Factor VIII). Used as the 
starting material for the preparation of Factor VIII and Factor IX 
concentrates. Also used as a clinical product in its own right

G

Gamma Globulin A major class of immunoglobulins found in the blood, 
including many of the most common antibodies circulating 
in the blood. Also called immunoglobulin G (IgG)

Gastric Varices Dilated sub mucosal veins in the stomach, which can 
be a life-threatening cause of upper gastrointestinal 
haemorrhage. They are most commonly found in patients 
with portal hypertension, or elevated pressure in the portal 
vein system, which may be a complication of cirrhosis

Genome The complete set of genes for a particular organism

Genotype The genetic constitution of a cell, an organism, or an 
individual usually with reference to a specific character 
under consideration

H

Haematology The science of blood, its nature, function and diseases

Haemolytic Reaction A reaction in the recipient of blood due to the formation of 
antibodies which result in the destruction of red blood cells

Haemophilia A group of inherited bleeding disorders in which the ability 
of blood to clot is impaired

Haemophilia Centre 
Directors (now Doctors) 
Organisation

HCDO A body which co-ordinates the work of Haemophilia Centre 
Directors in the UK. Holds information on products used to 
treat patients in the UK since 1969. Originally run from the 
Oxford Haemophilia Centre; presently managed from the 
Manchester Haemophilia Centre
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Haemophilia A Deficiency or absence of factor VIII. It has also been called 
“classic” haemophilia. This is the most common form of 
haemophilia which is a genetic disorder transmitted by 
females and manifested almost entirely in males. It is a 
sex linked disorder because the gene coding for factor VIII 
is present on the X chromosome. Approximately 30% of 
Haemophilia A cases are not inherited but are thought to 
result from spontaneous mutations in the gene coding for 
factor VIII. This non-inherited form also primarily affects 
males. The clinical severity of haemophilia depends on the 
amount of functional factor VIII the patient can produce

Haemophilia B A deficiency or absence of factor IX. It has also been 
called “Christmas Disease”, after the first family that was 
identified with the condition. Haemophilia B is the second 
most common type of haemophilia

Haemophilia Society A UK organisation which represents people with bleeding 
disorders. Formed in 1950 and a founder member of the 
World Federation of Hemophilia (WFH). The Haemophilia 
Society has produced numerous publications with advice 
for people with haemophilia, has been consulted by 
government ministers and has attended meetings of the 
HCDO since the mid 1970s

Haemostasis Stopping bleeding

Health Protection 
Agency

HPA A non-departmental body (established in 2003) responsible 
for the protection of public health in the UK.  Incorporates 
the Public Health Laboratory Service and (since 2009) the 
National Institute for Biological Standards and Control

Health Protection 
Scotland

HPS The Scottish body (established in 2005) equivalent to 
HPA and a division of NHS National Services Scotland. 
Formerly known as the Scottish Centre for Infection and 
Environmental Health

Hepatitis Inflammation of the liver. May be due to one of many 
causes, including infection with a blood-borne virus. The 
condition can be self-limiting (healing on its own) or can 
progress to fibrosis (scarring) and cirrhosis

Hepatitis A (Infectious 
Hepatitis)

HAV A viral disease of the liver that is primarily transmitted by 
the faecal-oral route. Symptoms may include fever, fatigue, 
nausea, and jaundice. Hepatitis A typically resolves on its 
own and does not become chronic. There is no standard 
treatment for Hepatitis A, but an effective vaccine is 
available. The Hepatitis A virus was identified in 1973

Hepatitis B (Serum 
Hepatitis)

HBV A viral disease of the liver. Hepatitis B is a blood-borne 
disease, but may also be transmitted sexually or vertically 
from mother to child. Symptoms may include fever, fatigue, 
abdominal pain, jaundice, and elevated liver enzymes. 
Hepatitis B becomes chronic in about 5-10% of infected 
adults. Standard treatments for Hepatitis B are Interferon 
and lamivudine; an effective vaccine is available. The 
Hepatitis B virus was identified in 1964 in the blood of an 
Australian aborigine and was also known as ‘the Australian 
antigen’

Hepatitis B Core 
Antigen

HBc An antigen associated with the Hepatitis B virus

Hepatitis B Surface 
Antigen

HBsAg An antigen associated with the Hepatitis B virus, used in tests 
to screen blood donations for hepatitis
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Hepatitis C A blood-borne infectious disease affecting the liver, caused 
by the Hepatitis C virus (HCV). The infection is often 
asymptomatic but, once established, chronic infection can 
progress to scarring of the liver (fibrosis), and advanced 
scarring (cirrhosis) which is generally only apparent after 
many years. In some cases, those with cirrhosis will go on 
to develop liver failure or other complications of cirrhosis, 
including liver cancer or life threatening oesophageal varices 
and gastric varices

Hepatitis C Virus HCV A small, enveloped, single-stranded, positive sense RNA 
virus that causes Hepatitis C. There are six major genotypes 
of the Hepatitis C virus, which are indicated numerically 
(e.g., genotype 1, genotype 2)

Hepatitis D (Delta 
Hepatitis)

HDV A viral disease of the liver. Hepatitis D is caused by a blood-
borne virus that only causes disease in people co- infected 
with Hepatitis B. Symptoms are identical to those of 
Hepatitis B

Hepatitis E (Enteric 
Hepatitis)

HEV A viral disease of the liver. Hepatitis E is spread through 
the faecal-oral route. It is more common in tropical and 
subtropical regions of the world. It is usually mild, but may 
be severe and possibly fatal in pregnant women

Hepatitis G Virus HGV A virus first identified in 1995 that is genetically related to 
the Hepatitis C virus but which does not cause hepatitis and 
is not known to be responsible for any disease

Hepatocellular 
Carcinoma

HCC A primary malignancy (cancer) of the liver. Most cases of 
HCC are secondary to either a viral infection (Hepatitis 
B or C) or cirrhosis (alcoholism being the most common 
cause of hepatic cirrhosis). In countries where hepatitis 
is not endemic, most malignant cancers in the liver are 
not primary HCC but metastasis (spread) of cancer from 
elsewhere in the body

Histopathology The branch of pathology that deals with the tissue diagnosis 
of disease. The tissue on which the diagnosis is made is 
material taken from a patient (a “biopsy”) to detect and 
diagnose disease, examine disease progression, including 
the response to treatment or lack of response, and to 
establish the cause in cases of sudden or unexpected death

Human 
Immunodeficiency Virus

HIV A lentivirus (a member of the retrovirus family) that causes 
acquired immunodeficiency syndrome (AIDS), a condition in 
humans in which the immune system fails, leading to life-
threatening opportunistic infections

Human T-cell 
lymphotropic Virus-III

HTLV-III A former name for HIV
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I

Icteric Jaundice

Immune Response The reaction of the immune system of the body to 
substances that are interpreted as ‘foreign’ (e.g. viruses). 
Often results in the formation of a specific antibody 
(known as the humoral response). Another important 
aspect concerns changes to the cells of the immune system 
(known as the cellular response)

Immune System Various cells and proteins that work together to fight 
infectious diseases. Includes the formation of antibodies 
against an infectious agent, which can prevent infection, 
and which usually remain for the rest of the person’s life 
to give life-long immunity. Not all antibodies succeed in 
destroying the infectious agent; antibodies to HIV are an 
example of this failure

Immunodeficiency Breakdown or inability of certain parts of the immune system 
to function thereby making a person more susceptible to 
diseases that they would not normally develop

Immunoglobulin A preparation of antibodies used to prevent or treat 
infections

Immuno-suppressed Condition of having a lowered resistance to disease. May be 
a temporary result of lowered white blood cells

Immuno-suppression Suppression of the immune system.  Immuno-suppression 
may result from certain diseases such as AIDS or lymphoma 
or from certain drugs such as some drugs used to treat 
cancer

Incidence The number of new cases of a disease or condition occurring 
during a defined period of time in a defined population

Incubation Period The period of time between a person being exposed to an 
infectious agent and the start of noticeable symptoms of 
the related disease

Inhibitor An antibody to Factor VIII (or Factor IX) which can form in 
the circulation of haemophilia patients being treated with 
a coagulation factor concentrate. The development of an 
inhibitor is a serious complication of haemophilia treatment 
as the antibody prevents the factor VIII which has been 
administered from working

Interferons IFNs Naturally occurring proteins made and released by 
lymphocytes in response to the presence of pathogens–such 
as viruses, bacteria, or parasites–or tumour cells. They allow 
communication between cells to trigger the protective 
defences of the immune system that eradicate pathogens 
or tumours.  Interferon is so named because of its ability to 
interfere with virus reproduction

International units IU A measurement of biological (functional) activity (e.g. 
factor VIII activity) based on a comparison with a defined 
international standard preparation. Determined by expert 
laboratories (e.g. WHO or the National Institute for Biological 
Standards and Control) in collaboration with other scientists. 
The unitage of factor VIII activity was originally based on the 
assumption that the plasma of a normal person contains 
1IU/mL of factor VIII activity. Important in determining 
the amount in a vial, the amount of treatment given and 
measurements of process yield and manufacturing output
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J

Jaundice Yellow staining of the skin and sclerae (the whites of 
the eyes) due to abnormally high blood levels of the bile 
pigment bilirubin. The yellowing extends to other tissues 
and body fluids. Jaundice can indicate liver or gallbladder 
disease. When the excretion of bilirubin is hindered, excess 
bilirubin passes into the blood, resulting in jaundice. 
Inflammation or other abnormalities of liver cells hinder the 
excretion of bilirubin into bile

K

Kaposi’s Sarcoma KS A type of cancer, causing growths or lesions mainly under 
the skin or lining of the mouth, nose, throat and other 
organs. It differs from other cancers as it starts in multiple 
areas of the body at one time. KS can develop in people 
whose immune system has been severely weakened by HIV 
or AIDS

L

Leukocytes Otherwise known as white blood cells, they form part of the 
body’s immune system and help fight infections and disease

Liver Biopsy A procedure in which a small portion of liver tissue is 
removed to identify liver disease

Liver Enzymes Proteins that take part in many chemical reactions in the 
liver

Liver Function Tests LFT Blood tests used to evaluate various functions of the liver, 
for example, metabolism, storage, filtration and excretion, 
which are often performed by liver enzymes

Lyophilised Freeze-dried

Lymphadenopathy 
Associated virus

A former name for HIV

Lymphocyte Type of white blood cell, which play an integral part in 
the body’s immune defence system. Two main types of 
lymphocytes exit – T cells and B cells. T cells attack the 
body’s own cells once they have been infected by a virus 
and B cells make antibodies which attack the virus itself

M

Medicines and 
Healthcare Products 
Regulatory Agency

MHRA Set up in April 2003 as a result of a merger of the 
Medicines Control Agency and the Medical Devices Agency. 
The MHRA is a governmental agency responsible for 
ensuring that all medicines and medical devices work, and 
are acceptably safe

Medicines Inspectorate Established within the Medicines Division of the DHSS in 
1971 in accordance with the Medicines Acts 1968 and 
1971. It was set up to inspect and ensure compliance with 
Standard Provisions by all applicants for, and holders of, 
manufacturer’s and wholesale dealer’s licences in the UK

Monoclonal Antibodies Homogeneous antibodies developed from clones of a single 
cell, they have been used in the preparation of coagulation 
factor concentrates since the late 1980s
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N

National Blood 
Transfusion Service

NBTS The NHS body which managed the blood transfusion service 
in England and Wales. It later became the National Blood 
Authority which, in turn, became the National Blood Service

National Institute for 
Biological Standards & 
Control

NIBSC Since 2009, has been part of the Health Protection Agency.  
It provides independent testing of biological medicines in 
the UK

Non A Non B Hepatitis NANBH A term used from about 1975 to describe presumed 
hepatitis infections, which were known not to be caused 
by Hepatitis A or B. The majority of the NANBH cases were 
caused by what is now known as Hepatitis C, however 
other hepatitis causing viruses have since been discovered 
– Hepatitis D, E and G - and others may yet remain 
undiscovered

P

Parenteral Not entering the body through the intestine but through 
another route

Pasteurisation A method of heat treatment used to destroy micro-
organisms in biological materials. It involves heating 
the host solution in the liquid form, often with the aid 
of chemical stabilisers to protect the product from heat 
damage

Pegylated Interferon Peg IfN An antiviral drug in which polyethylene glycol is added to 
make Interferon last longer in the body. It is widely used 
in conjunction with Ribavirin for the treatment of chronic 
Hepatitis C

Plasma The liquid component of blood which makes up about half 
of its volume. It does not contain cells but contains proteins 
(including albumin, antibodies and clotting factors) as well 
as hormones, fats, dissolved salts and gasses. It is made into 
medications for a variety of blood-related conditions

Plasma Fractionation A process whereby the proteins in plasma are separated into 
different fractions including Factor VIII and Factor IX

Plasma Fractionation 
Laboratory

PFL A specialised facility in Oxford for the preparation of 
coagulation factor concentrates for the NHS in England.  
Used as a pilot plant for the development of coagulation 
factor concentrates for BPL. It closed in 1992

Plasma Protein Solution PPS A plasma product whose composition is not less than 
85% albumin. Used interchangeably with albumin. It is 
also known as Plasma Protein Fraction (PFF), Stable Plasma 
Protein Solution (SPPS) and Stable Plasma Protein Fraction 
(SPPF)

Platelet Cells present in blood which are involved in the blood 
clotting process

Pneumocystis carinii 
Pneumonia

PCP An organism which results in opportunistic infections in 
individuals with a weakened immune system, resulting in 
a lung infection. Often occurring in individuals with HIV or 
AIDS

Polymerase Chain 
Reaction

PCR An amplification technique which allows the duplication of 
very small amounts of genetic material to an amount large 
enough to be analysed

Prevalence The number of cases of a disease present in a particular 
population at a given time
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Prophylactic A medication or treatment used to prevent a disease 
or medical condition from occurring e.g. the regular 
administration of Factor VIII to a person with haemophilia 
to raise their Factor VIII to a level which would prevent 
bleeding if an injury occurred

Protein A large molecule composed of one or more chains of amino 
acids in a specific order determined by the base sequence 
of nucleotides in the DNA coding for the protein. Proteins 
are required for the structure, function and regulation of 
the body’s cells, tissues and organs. Examples of proteins 
include enzymes, hormones and antibodies

Protein Fractionation 
Centre

PFC The Edinburgh facility of the SNBTS used for the manufacture 
of plasma products for Scotland. It transferred from Edinburgh 
Royal Infirmary to a purpose built facility at Liberton, Edinburgh 
in 1975 and was decommissioned in 2008

Prothrombin Factor II; an inactive plasma protein which is a precursor of 
thrombin

Public Health 
Laboratory Service

PHLS A network of laboratories and a surveillance centre 
established in 1946 to combat epidemics of infectious 
disease. Now incorporated into the Health Protection 
Agency

Purification The degree to which a product has been purified in 
comparison with the starting material from which it was 
derived

Purity The degree to which a product contains the material of 
interest

R

Recombinant A technique in which a specific area of DNA is isolated 
and inserted into a host cell facilitating the original DNA 
segment to be replicated or cloned

Recombinant 
Immunoblot Assay

RIBA Process whereby proteins (for example from HCV) are 
separated by electrophoresis, adhere to nitrocellulose 
sheets, and may subsequently be identified by staining with 
appropriately labelled antibodies

Red Blood Cell Oxygen and carbon dioxide transporting cells in blood, also 
known as erythrocytes

Regional Transfusion 
Centre

RTC The organisational centre in an area (often a region) 
responsible for the collection, processing, storage and 
distribution of blood and blood products in that area

Retrovirus An RNA virus (a virus composed not of DNA but of RNA).  
Retroviruses have an enzyme called reverse transcriptase 
that gives them the unique property of transcribing RNA 
(their RNA) into DNA. The retroviral DNA can then integrate 
into the chromosomal DNA of the host cell to be expressed 
there. HIV is a retrovirus

Ribavirin An anti-viral drug used to treat chronic Hepatitis C infection 
in conjunction with Interferon

Ribonucleic Acid RNA Single strands of genetic information containing instructions 
for the synthesis of proteins in viruses
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S

Scottish Home and 
Health Department

SHHD Government department responsible for health and other 
matters in Scotland prior to Devolution in 1998

Scottish National Blood 
Transfusion Service

SNBTS The body within the NHS in Scotland responsible for the 
provision of blood and blood products.  Administered within 
NHS National Services Scotland, formerly the Common 
Services Agency

Sensitivity The proportion of persons with a disease who are correctly 
identified as positive on testing

Seroconversion The development of antibodies to a particular antigen.  
Individuals seroconvert from antibody negative to antibody 
positive

Serum Clear liquid that can be separated from clotted blood

Serum Hepatitis An early name used for Hepatitis B. Based on the clinical 
observation that this form of hepatitis was spread by 
injection of blood serum

Specificity The proportion of persons without a disease who are 
correctly identified as negative on testing

Surrogate Testing A test used to detect risk of the presence of a disease, used 
as a substitute and in the absence of a direct test for a 
disease

T

Thrombin A plasma protein which induces clotting by converting 
fibrinogen to fibrin; its precursor in blood is prothrombin

Thrombogenic A potential to cause thrombosis

Titre The concentration of a solution, used to measure levels of 
antibody against hepatitis

Transaminitis Elevation of liver enzymes (e.g. ALT) due to non-viral factors, 
such as medication and tissue damage from bleeding, 
without other clinical evidence of liver inflammation

V

Viral Load Measured by quantitative PCR tests to establish the level of 
viral RNA within a person’s blood. It is often used to monitor 
progress and measure success  of HCV treatment

Vireamic When virus is present in the blood-stream

Virus A micro orgasm smaller than a bacteria, which cannot grow 
or reproduce apart from a living cell. A virus invades living 
cells and uses their chemical machinery to keep itself alive 
and to replicate itself

Von Willebrand’s 
Disease

vWD A group of inherited bleeding disorders in which a clotting 
protein called von Willebrand factor is deficient or defective.  
While vWD is the most common type of inherited bleeding 
disorder, it is usually mild and often does not require 
treatment. VWD affects both males and females

Von Willebrand’s Factor vWF A protein necessary for blood coagulation; closely 
associated with Factor VIII. Originally known as Factor VIII 
related antigen (RAG). Identified as being distinct from 
Factor VIII in 1980
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W

White Blood Cells Cells made by the body to help fight infections. Also known 
as leukocytes. There are several types of white blood cell, 
the two most common types being lymphocytes and 
neutrophils (also called polymorphonuclear leukocytes, 
PMNs or ‘polys’)

Whole Blood All of the constituents of blood

World Federation of 
Haemophilia

An international body which represents the interests of 
persons with haemophilia

World Health 
Organisation

The directing and coordinating authority for health within 
the United Nations system

Y

Yield The amount of product remaining after completion of a 
manufacturing process

Z

Z8 The SNBTS Factor VIII concentrate subject to dry heat 
treatment at 80 degrees C for 72 hours (issued for clinical 
use in 1987)

ZHT Pasteurised FVIII concentrate developed by the SNBTS until 
1983
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Guide to products listed in Table 1:

The precise date at which viral inactivation was introduced for each product should be

checked with the manufacturer.

Cryoprecipitate: Crude factor VIII replacement product. Not virally inactivated. 1 unit is

one donor unit derived from a single blood donation.

FFP: Fresh Frozen plasma. A single donor unit from a blood donation. Not

virally inactivated.

FVIII (PFC): Factor VIII concentrate from the Plasma Fractionation Centre in

Edinburgh. Pooled blood product not virally inactivated until 1985/6.

FIX Defix: Factor IX concentrate manufactured by PFC. Pooled blood product not

virally inactivated until 1985/6.

Travenol/Hyland: Factor VIII concentrate of US manufacture. Pooled blood product not

virally inactivated,

Porcine VIII: High purity pooled blood product of porcine origin used for factor VIII

inhibitor treatment. Not virally attenuated but virologically safe by

virtue of its porcine origin.

“Oxford VIII”: Bio Products Limited, Elstree. UK Plasma derived pooled blood

product factor VIII concentrate. Not virally inactivated prior to 1985.

Profilate: Alpha factor VIII concentrate manufactured in USA from US plasma.

Virally attenuated from 1984 (clinical trial). Commercially available

virally inactivated product from 1986/7.

Cutter (Koate): Commercial US factor VIII concentrate virally inactivated from 1986.

Factorate Armour, US manufactured factor VIII concentrate. Attempts to virally

inactivate this product as early as 1993 were not fully effective and it

was replaced by Monoclate.

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry

Page | 2 

Monoclate: Armour monoclonally purified and pasteurised factor VIII concentrate.

Virologically safe. Introduced 1986/7.

Behring factor VIII: ? Haemate P. Pasteurised (virologically safe) factor VIII concentrate

manufactured in Marburg from American and German plasma. UK

Product license 1986.

Kryobulin: Immuno factor VIII concentrate manufactured in Vienna from US and

European plasma. Virally attenuated from approx 1986.

Immuno IX: Immuno, Vienna. Plasma derived factor IX concentrate manufactured

from US and European plasma and virally inactivated from the mid

eighties.

Octapharma VIII: Octapharma factor VIII concentrate manufactured in Vienna from

plasma sourced in a variety of countries. Virally attenuated.

Humanate: Porton Factor VIII concentrate. Pooled plasma product licensed in

1976 and not virally attenuated. Plasma source probably US.

French factor VIII/IX: CRTS French fractionated factor VIII/IX concentrates. During the

eighties there was some close technical collaboration between PFC

and the French state fractionator with sharing of some methods.

During the mid to late eighties the French and PFC factor VIII and IX

products were technically very similar and were virally inactivated.

FEIBA: Immuno and subsequently Baxter, Vienna. Factor Eight Inhibitor

Bypassing Activity. Plasma derived prothrombin complex concentrate

used to treat factor VIII/IX inhibitors. Produced from at least 1977

from US and European plasma, in Vienna. Virally attenuated using

steam treatment from the mid eighties, approximately.
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Monoclate: Armour monoclonally purified and pasteurised factor VIII concentrate.

Virologically safe. Introduced 1986/7.

Behring factor VIII: ? Haemate P. Pasteurised (virologically safe) factor VIII concentrate

manufactured in Marburg from American and German plasma. UK

Product license 1986.

Kryobulin: Immuno factor VIII concentrate manufactured in Vienna from US and
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Immuno IX: Immuno, Vienna. Plasma derived factor IX concentrate manufactured

from US and European plasma and virally inactivated from the mid
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Octapharma VIII: Octapharma factor VIII concentrate manufactured in Vienna from

plasma sourced in a variety of countries. Virally attenuated.

Humanate: Porton Factor VIII concentrate. Pooled plasma product licensed in

1976 and not virally attenuated. Plasma source probably US.

French factor VIII/IX: CRTS French fractionated factor VIII/IX concentrates. During the

eighties there was some close technical collaboration between PFC

and the French state fractionator with sharing of some methods.

During the mid to late eighties the French and PFC factor VIII and IX

products were technically very similar and were virally inactivated.

FEIBA: Immuno and subsequently Baxter, Vienna. Factor Eight Inhibitor

Bypassing Activity. Plasma derived prothrombin complex concentrate

used to treat factor VIII/IX inhibitors. Produced from at least 1977

from US and European plasma, in Vienna. Virally attenuated using

steam treatment from the mid eighties, approximately.
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Year
Factor
type

Product Name Units

1969 Cryoprecipitate
1969 FFP
1969 FVIII FVIII (PFC)
1970 Cryoprecipitate
1970 FFP
1970 Whole Blood
1971 Cryoprecipitate
1971 FFP
1972 Cryoprecipitate
1976 FFP
1976 FVIII FVIII (PFC)
1977 Cryoprecipitate
1977 FFP
1977 FVIII FVIII (PFC)
1977 FVIII Porcine FVIII
1978 Cryoprecipitate
1978 FVIII FVIII (PFC)
1978 FVIII Travenol/Hyland/Hemofil FVIII
1979 Cryoprecipitate
1979 FEIBA
1979 FIX FIX defix (PFC)
1979 FVIII FVIII (PFC)
1979 FVIII Travenol/Hyland/Hemofil FVIII
1980 Cryoprecipitate 139,490.00
1980 FEIBA 27,000.00
1980 FIX FIX defix (PFC) 1,200.00
1980 FVIII FVIII (PFC) 111,050.00
1981 Cryoprecipitate 86,480.00
1981 FEIBA 51,000.00
1981 FVIII FVIII (PFC) 182,870.00
1982 Cryoprecipitate 20,510.00
1982 FEIBA 10,000.00
1982 FVIII FVIII (PFC) 298,180.00
1983 Cryoprecipitate 10,710.00
1983 FEIBA 246,000.00
1983 FFP
1983 FVIII FVIII (PFC) 348,565.00
1983 FVIII Porcine FVIII 1,280.00
1983 Whole Blood

Table 1 – Use of factor VIII, Factor XI, cryoprecipitate and blood components by
Scottish Centres from 1969 1991

Aberdeen
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Year
Factor
type

Product Name Units

1984 Cryoprecipitate 9,030.00
1984 FEIBA 23,000.00
1984 FFP 12.00
1984 FIX FIX defix (PFC) 2,700.00
1984 FVIII FVIII (PFC) 347,223.00
1984 Platelets
1985 Cryoprecipitate 10,300.00
1985 FEIBA 261000
1985 FFP 3300
1985 FIX FIX defix (PFC) 28800
1985 FVIII FVIII (PFC) 378920
1986 Cryoprecipitate 17,080.00
1986 FEIBA 35,000.00
1986 FFP 8.00
1986 FIX FIX defix (PFC) 49,500.00
1986 FVIII FVIII (PFC) 286,760.00
1987 Cryoprecipitate 42,210.00
1987 FEIBA 73,000.00
1987 FFP 8.00
1987 FIX FIX defix (PFC) 131,100.00
1987 FVIII FVIII (PFC) 459,600.00
1987 PackedCells 6.00
1987 Platelets
1988 Cryoprecipitate 30,590.00
1988 FEIBA
1988 FFP 3.00
1988 FIX FIX defix (PFC) 78,500.00
1988 FVIII FVIII (PFC) 371,600.00
1988 PackedCells 28.00
1988 Platelets
1988 FVIII Profilate 25,300.00
1989 Cryoprecipitate 14,840.00
1989 FEIBA
1989 FFP 18.00
1989 FIX FIX defix (PFC) 146,990.00
1989 FVIII FVIII (PFC) 400,130.00
1989 Whole Blood
1990 Cryoprecipitate 1,680.00
1990 FEIBA 53,000.00
1990 FFP 17.00
1990 FIX FIX defix (PFC) 114,570.00
1990 FVIII FVIII (PFC) 353,120.00

Aberdeen (Cont’d)
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Year
Factor
type

Product Name Units

1984 Cryoprecipitate 9,030.00
1984 FEIBA 23,000.00
1984 FFP 12.00
1984 FIX FIX defix (PFC) 2,700.00
1984 FVIII FVIII (PFC) 347,223.00
1984 Platelets
1985 Cryoprecipitate 10,300.00
1985 FEIBA 261000
1985 FFP 3300
1985 FIX FIX defix (PFC) 28800
1985 FVIII FVIII (PFC) 378920
1986 Cryoprecipitate 17,080.00
1986 FEIBA 35,000.00
1986 FFP 8.00
1986 FIX FIX defix (PFC) 49,500.00
1986 FVIII FVIII (PFC) 286,760.00
1987 Cryoprecipitate 42,210.00
1987 FEIBA 73,000.00
1987 FFP 8.00
1987 FIX FIX defix (PFC) 131,100.00
1987 FVIII FVIII (PFC) 459,600.00
1987 PackedCells 6.00
1987 Platelets
1988 Cryoprecipitate 30,590.00
1988 FEIBA
1988 FFP 3.00
1988 FIX FIX defix (PFC) 78,500.00
1988 FVIII FVIII (PFC) 371,600.00
1988 PackedCells 28.00
1988 Platelets
1988 FVIII Profilate 25,300.00
1989 Cryoprecipitate 14,840.00
1989 FEIBA
1989 FFP 18.00
1989 FIX FIX defix (PFC) 146,990.00
1989 FVIII FVIII (PFC) 400,130.00
1989 Whole Blood
1990 Cryoprecipitate 1,680.00
1990 FEIBA 53,000.00
1990 FFP 17.00
1990 FIX FIX defix (PFC) 114,570.00
1990 FVIII FVIII (PFC) 353,120.00

Aberdeen (Cont’d)
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Year
Factor
type

Product Name Units

1991 Cryoprecipitate 2,170.00
1991 FEIBA 82,000.00
1991 FFP 13.00
1991 FIX FIX defix (PFC) 97,660.00
1991 FVIII FVIII (PFC) 398,860.00

Aberdeen (Cont’d)

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry

Page | 6 

Haemophilia Centre Year
Factor
type

Product Name Units

Dundee 1969 Cryoprecipitate
Dundee 1969 FFP
Dundee 1969 FVIII FVIII (PFC)
Dundee 1970 Cryoprecipitate
Dundee 1970 FFP
Dundee 1971 Cryoprecipitate
Dundee 1971 FFP
Dundee 1976 Cryoprecipitate
Dundee 1976 FIX FIX defix (PFC)
Dundee 1976 FVIII FVIII (PFC)
Dundee 1977 Cryoprecipitate
Dundee 1977 FIX FIX defix (PFC)
Dundee 1977 FVIII FVIII (PFC)
Dundee 1978 Cryoprecipitate
Dundee 1978 FFP
Dundee 1978 FIX FIX defix (PFC)
Dundee 1978 FVIII FVIII (PFC)
Dundee 1979 Cryoprecipitate
Dundee 1979 FIX FIX defix (PFC)
Dundee 1979 FVIII FVIII (PFC)
Dundee 1980 Cryoprecipitate 35,120.00
Dundee 1980 FFP
Dundee 1980 FIX FIX defix (PFC) 51,300.00
Dundee 1980 FVIII FVIII (PFC) 188,940.00
Dundee 1981 Cryoprecipitate 48,800.00
Dundee 1981 FIX FIX defix (PFC) 63,900.00
Dundee 1981 FVIII FVIII (PFC) 512,900.00
Dundee 1982 Cryoprecipitate 13,680.00
Dundee 1982 FIX FIX defix (PFC) 68,100.00
Dundee 1982 FVIII FVIII (PFC) 215,000.00
Dundee 1982 FVIII Porcine FVIII 22,750.00
Dundee 1983 Cryoprecipitate 4,240.00
Dundee 1983 FFP 800.00
Dundee 1983 FIX FIX defix (PFC) 67,500.00
Dundee 1983 FVIII FVIII (PFC) 359,040.00
Dundee 1984 Cryoprecipitate 2,560.00
Dundee 1984 FIX FIX defix (PFC) 100,500.00
Dundee 1984 FVIII FVIII (PFC) 403,920.00
Dundee 1985 FIX FIX defix (PFC) 103,200.00
Dundee 1985 FVIII FVIII (PFC) 346,000.00

Dundee
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Haemophilia Centre Year
Factor
type

Product Name Units

Dundee 1969 Cryoprecipitate
Dundee 1969 FFP
Dundee 1969 FVIII FVIII (PFC)
Dundee 1970 Cryoprecipitate
Dundee 1970 FFP
Dundee 1971 Cryoprecipitate
Dundee 1971 FFP
Dundee 1976 Cryoprecipitate
Dundee 1976 FIX FIX defix (PFC)
Dundee 1976 FVIII FVIII (PFC)
Dundee 1977 Cryoprecipitate
Dundee 1977 FIX FIX defix (PFC)
Dundee 1977 FVIII FVIII (PFC)
Dundee 1978 Cryoprecipitate
Dundee 1978 FFP
Dundee 1978 FIX FIX defix (PFC)
Dundee 1978 FVIII FVIII (PFC)
Dundee 1979 Cryoprecipitate
Dundee 1979 FIX FIX defix (PFC)
Dundee 1979 FVIII FVIII (PFC)
Dundee 1980 Cryoprecipitate 35,120.00
Dundee 1980 FFP
Dundee 1980 FIX FIX defix (PFC) 51,300.00
Dundee 1980 FVIII FVIII (PFC) 188,940.00
Dundee 1981 Cryoprecipitate 48,800.00
Dundee 1981 FIX FIX defix (PFC) 63,900.00
Dundee 1981 FVIII FVIII (PFC) 512,900.00
Dundee 1982 Cryoprecipitate 13,680.00
Dundee 1982 FIX FIX defix (PFC) 68,100.00
Dundee 1982 FVIII FVIII (PFC) 215,000.00
Dundee 1982 FVIII Porcine FVIII 22,750.00
Dundee 1983 Cryoprecipitate 4,240.00
Dundee 1983 FFP 800.00
Dundee 1983 FIX FIX defix (PFC) 67,500.00
Dundee 1983 FVIII FVIII (PFC) 359,040.00
Dundee 1984 Cryoprecipitate 2,560.00
Dundee 1984 FIX FIX defix (PFC) 100,500.00
Dundee 1984 FVIII FVIII (PFC) 403,920.00
Dundee 1985 FIX FIX defix (PFC) 103,200.00
Dundee 1985 FVIII FVIII (PFC) 346,000.00

Dundee
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Haemophilia Centre Year
Factor
type

Product Name Units

Dundee 1986 Cryoprecipitate 5,280.00
Dundee 1986 FIX FIX defix (PFC) 168,300.00
Dundee 1986 FVIII FVIII (PFC) 530,000.00
Dundee 1987 FIX FIX defix (PFC) 141,000.00
Dundee 1987 FVIII FVIII (PFC) 555,720.00
Dundee 1987 FVIII Oxford FVIII
Dundee 1988 FIX FIX defix (PFC) 231,830.00
Dundee 1988 FVIII FVIII (PFC) 502,820.00
Dundee 1988 FVIII Profilate 20,700.00
Dundee 1989 FIX FIX defix (PFC) 152,750.00
Dundee 1989 FVIII FVIII (PFC) 462,700.00
Dundee 1990 FIX FIX defix (PFC) 160,350.00
Dundee 1990 FVIII FVIII (PFC) 210,817.00
Dundee 1991 Cryoprecipitate 960.00
Dundee 1991 FIX FIX defix (PFC) 235,140.00
Dundee 1991 FVIII FVIII (PFC) 488,210.00
Dundee 1991 FVIII Oxford FVIII

Dundee (Cont’d)
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Year
Factor
type

Product Name Units

1969 FFP
1969 FIX FIX defix (PFC)
1969 FVIII FVIII (PFC)
1970 FFP
1970 FVIII FVIII (PFC)
1971 Cryoprecipitate
1971 FVIII FVIII (PFC)
1972 Cryoprecipitate
1972 FFP
1972 FIX FIX (BPL)
1972 FVIII FVIII (PFC)
1972 PackedCells
1972 Whole Blood
1973 Cryoprecipitate
1973 FIX FIX defix (PFC)
1973 FVIII FVIII (PFC)
1977 Cryoprecipitate
1977 FIX FIX defix (PFC)
1977 FVIII FVIII (PFC)
1978 Cryoprecipitate
1978 FIX FIX defix (PFC)
1978 FVIII FVIII (PFC)
1978 FVIII Oxford FVIII
1979 Cryoprecipitate
1979 FIX FIX defix (PFC)
1979 FVIII FVIII (PFC)
1980 Cryoprecipitate 1,212,470.00
1980 FVIII Factorate 164,000.00
1980 FFP 240.00
1980 FIX FIX defix (PFC) 265,500.00
1980 FVIII FVIII (PFC) 1,644,750.00
1981 Cryoprecipitate 718,270.00
1981 FVIII Factorate 442,018.00
1981 FIX FIX defix (PFC) 287,000.00
1981 FVIII FVIII (PFC) 840,130.00
1982 Cryoprecipitate 597,000.00
1982 FVIII Cutter FVIII (Koate) 5,000.00
1982 FEIBA 110,000.00
1982 FVIII Factorate 2,300.00

Edinburgh
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Year
Factor
type

Product Name Units

1969 FFP
1969 FIX FIX defix (PFC)
1969 FVIII FVIII (PFC)
1970 FFP
1970 FVIII FVIII (PFC)
1971 Cryoprecipitate
1971 FVIII FVIII (PFC)
1972 Cryoprecipitate
1972 FFP
1972 FIX FIX (BPL)
1972 FVIII FVIII (PFC)
1972 PackedCells
1972 Whole Blood
1973 Cryoprecipitate
1973 FIX FIX defix (PFC)
1973 FVIII FVIII (PFC)
1977 Cryoprecipitate
1977 FIX FIX defix (PFC)
1977 FVIII FVIII (PFC)
1978 Cryoprecipitate
1978 FIX FIX defix (PFC)
1978 FVIII FVIII (PFC)
1978 FVIII Oxford FVIII
1979 Cryoprecipitate
1979 FIX FIX defix (PFC)
1979 FVIII FVIII (PFC)
1980 Cryoprecipitate 1,212,470.00
1980 FVIII Factorate 164,000.00
1980 FFP 240.00
1980 FIX FIX defix (PFC) 265,500.00
1980 FVIII FVIII (PFC) 1,644,750.00
1981 Cryoprecipitate 718,270.00
1981 FVIII Factorate 442,018.00
1981 FIX FIX defix (PFC) 287,000.00
1981 FVIII FVIII (PFC) 840,130.00
1982 Cryoprecipitate 597,000.00
1982 FVIII Cutter FVIII (Koate) 5,000.00
1982 FEIBA 110,000.00
1982 FVIII Factorate 2,300.00

Edinburgh
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Year
Factor
type

Product Name Units

1982 FIX FIX defix (PFC) 276,000.00
1982 FVIII FVIII (PFC) 1,612,800.00
1983 Cryoprecipitate 340,000.00
1983 FVIII Cutter FVIII (Koate) 87,000.00
1983 FVIII Factorate 64,000.00
1983 FEIBA 37,000.00
1983 FIX FIX defix (PFC) 506,000.00
1983 FVIII FVIII (PFC) 1,756,000.00
1984 Cryoprecipitate 139,000.00
1984 FVIII Factorate 35,850.00
1984 FEIBA 8,000.00
1984 FIX FIX defix (PFC) 418,700.00
1984 FVIII FVIII (PFC) 2,506,880.00
1984 PackedCells 1.00
1984 FVIII Porcine FVIII 91,200.00
1985 Cryoprecipitate 127,680.00
1985 FEIBA 47,000.00
1985 FIX FIX defix (PFC) 453,600.00
1985 FVIII FVIII (PFC) 1,947,420.00
1985 FVIII Porcine FVIII 45,720.00
1985 Whole Blood
1986 Cryoprecipitate 44,930.00
1986 FEIBA 193,600.00
1986 FFP 6,000.00
1986 FIX FIX defix (PFC) 480,500.00
1986 FVIII FVIII (PFC) 2,073,710.00
1986 FVIII Porcine FVIII 15,840.00
1987 Cryoprecipitate 42,560.00
1987 FEIBA
1987 FIX FIX defix (PFC) 483,610.00
1987 FVIII FVIII (PFC) 2,842,810.00
1988 Cryoprecipitate 74,050.00
1988 FEIBA 169,650.00
1988 FIX FIX defix (PFC) 579,895.00
1988 FVIII FVIII (PFC) 2,637,280.00
1988 FVIII Monoclate 89,735.00
1988 FVIII Oxford FVIII
1988 FVIII Profilate 209,750.00
1989 FVIII Behring FVIII
1989 Cryoprecipitate 157,080.00
1989 FVIII Factorate 120,170.00
1989 FEIBA 353,000.00

Edinburgh (Cont’d)
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1989 FIX FIX defix (PFC) 624,115.00
1989 FVIII FVIII (PFC) 1,919,650.00
1989 FVIII Kryobulin
1989 FVIII Monoclate 62,070.00
1989 FVIII Octapharma FVIII 11,000.00
1989 FVIII Porcine FVIII 25,400.00
1989 FVIII Profilate 392,150.00
1990 Cryoprecipitate
1990 FVIII Factorate
1990 FEIBA 425,000.00
1990 FIX FIX defix (PFC) 478,245.00
1990 FVIII FVIII (PFC) 2,502,355.00
1990 FVIII Monoclate 81,645.00
1990 FVIII Octapharma FVIII 22,250.00
1990 FVIII Porcine FVIII 16,560.00
1990 FVIII Profilate 81,170.00
1990 FVIII Travenol/Hyland/Hemofil FVIII 143,968.00
1991 FVIII Factorate
1991 FEIBA 267,000.00
1991 FIX FIX defix (PFC) 620,535.00
1991 FIX French FIX
1991 FVIII French FVIII
1991 FVIII FVIII (PFC) 3,193,439.00
1991 FVIII Haemate P 3,120.00
1991 FVIII Kryobulin
1991 FVIII Octapharma FVIII 59,000.00
1991 FVIII Oxford FVIII
1991 FVIII Porcine FVIII 55,045.00
1991 FVIII Profilate

Edinburgh (Cont’d)
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1989 FIX FIX defix (PFC) 624,115.00
1989 FVIII FVIII (PFC) 1,919,650.00
1989 FVIII Kryobulin
1989 FVIII Monoclate 62,070.00
1989 FVIII Octapharma FVIII 11,000.00
1989 FVIII Porcine FVIII 25,400.00
1989 FVIII Profilate 392,150.00
1990 Cryoprecipitate
1990 FVIII Factorate
1990 FEIBA 425,000.00
1990 FIX FIX defix (PFC) 478,245.00
1990 FVIII FVIII (PFC) 2,502,355.00
1990 FVIII Monoclate 81,645.00
1990 FVIII Octapharma FVIII 22,250.00
1990 FVIII Porcine FVIII 16,560.00
1990 FVIII Profilate 81,170.00
1990 FVIII Travenol/Hyland/Hemofil FVIII 143,968.00
1991 FVIII Factorate
1991 FEIBA 267,000.00
1991 FIX FIX defix (PFC) 620,535.00
1991 FIX French FIX
1991 FVIII French FVIII
1991 FVIII FVIII (PFC) 3,193,439.00
1991 FVIII Haemate P 3,120.00
1991 FVIII Kryobulin
1991 FVIII Octapharma FVIII 59,000.00
1991 FVIII Oxford FVIII
1991 FVIII Porcine FVIII 55,045.00
1991 FVIII Profilate

Edinburgh (Cont’d)
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1977 Cryoprecipitate
1977 FFP
1977 FIX FIX defix (PFC)
1977 FVIII Factorate
1977 FVIII FVIII (PFC)
1977 FVIII Travenol/Hyland/Hemofil FVIII
1978 Cryoprecipitate
1978 FIX FIX defix (PFC)
1978 FVIII Factorate
1978 FVIII FVIII (PFC)
1978 FVIII Travenol/Hyland/Hemofil FVIII
1979 Cryoprecipitate
1979 FIX FIX defix (PFC)
1979 FVIII Factorate
1979 FVIII FVIII (PFC)
1980 FIX Commercial FIX Brand not specified 77,400.00
1980 Cryoprecipitate 6,090.00
1980 FVIII Factorate 682,732.00
1980 FIX FIX defix (PFC) 52,200.00
1980 FVIII FVIII (PFC) 161,242.00
1981 Cryoprecipitate 29,200.00
1981 FVIII Factorate 629,697.00
1981 FIX FIX defix (PFC) 83,400.00
1981 FVIII FVIII (PFC) 453,726.00
1982 Cryoprecipitate 6,600.00
1982 FVIII Factorate 485,880.00
1982 FIX FIX defix (PFC) 82,200.00
1982 FVIII FVIII (PFC) 516,300.00
1983 Cryoprecipitate 30,500.00
1983 FVIII Factorate 36,850.00
1983 FIX FIX defix (PFC) 69,000.00
1983 FVIII FVIII (PFC) 1,121,075.00
1984 Cryoprecipitate 32,340.00
1984 FVIII Factorate 5,460.00
1984 FIX FIX defix (PFC) 95,400.00
1984 FVIII FVIII (PFC) 1,035,396.00
1985 Cryoprecipitate 27,930.00
1985 FFP 800.00
1985 FIX FIX defix (PFC) 63,220.00
1985 FVIII FVIII (PFC) 739,094.00

Glasgow Royal Hospital for Sick Children
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1986 Cryoprecipitate 38,780.00
1986 FIX FIX defix (PFC) 100,140.00
1986 FVIII FVIII (PFC) 600,360.00
1986 FVIII Porcine FVIII
1987 Cryoprecipitate 27,860.00
1987 FFP 900.00
1987 FIX FIX defix (PFC) 88,300.00
1987 FVIII FVIII (PFC) 922,700.00
1988 Cryoprecipitate 11,900.00
1988 FFP 2.00
1988 FIX FIX defix (PFC) 122,840.00
1988 FVIII FVIII (PFC) 5,288,770.00
1989 Cryoprecipitate 15,650.00
1989 FFP 2.00
1989 FIX FIX defix (PFC) 263,755.00
1989 FVIII FVIII (PFC) 1,498,830.00
1990 Cryoprecipitate 7,560.00
1990 FFP 3.00
1990 FIX FIX defix (PFC) 246,076.00
1990 FVIII FVIII (PFC) 1,159,450.00
1991 Cryoprecipitate 10.00
1991 FFP 564.00
1991 FIX FIX defix (PFC) 281,105.00
1991 FVIII FVIII (PFC) 1,188,430.00
1991 FVIII Monoclate
1991 PackedCells 140.00
1991 FVIII Oxford FVIII

Glasgow Royal Hospital for Sick Children (Cont’d)
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1986 Cryoprecipitate 38,780.00
1986 FIX FIX defix (PFC) 100,140.00
1986 FVIII FVIII (PFC) 600,360.00
1986 FVIII Porcine FVIII
1987 Cryoprecipitate 27,860.00
1987 FFP 900.00
1987 FIX FIX defix (PFC) 88,300.00
1987 FVIII FVIII (PFC) 922,700.00
1988 Cryoprecipitate 11,900.00
1988 FFP 2.00
1988 FIX FIX defix (PFC) 122,840.00
1988 FVIII FVIII (PFC) 5,288,770.00
1989 Cryoprecipitate 15,650.00
1989 FFP 2.00
1989 FIX FIX defix (PFC) 263,755.00
1989 FVIII FVIII (PFC) 1,498,830.00
1990 Cryoprecipitate 7,560.00
1990 FFP 3.00
1990 FIX FIX defix (PFC) 246,076.00
1990 FVIII FVIII (PFC) 1,159,450.00
1991 Cryoprecipitate 10.00
1991 FFP 564.00
1991 FIX FIX defix (PFC) 281,105.00
1991 FVIII FVIII (PFC) 1,188,430.00
1991 FVIII Monoclate
1991 PackedCells 140.00
1991 FVIII Oxford FVIII

Glasgow Royal Hospital for Sick Children (Cont’d)
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1969 Cryoprecipitate
1969 FFP
1969 FVIII FVIII (PFC)
1969 FVIII Porcine FVIII
1970 Cryoprecipitate
1970 FFP
1970 FVIII FVIII (PFC)
1970 FVIII Porcine FVIII
1970 Whole Blood
1974 FVIII FVIII (PFC)
1976 Cryoprecipitate
1976 FVIII Travenol/Hyland/Hemofil FVIII
1977 Cryoprecipitate
1977 FVIII Cutter FVIII (Koate)
1977 FVIII Factorate
1977 FEIBA
1977 FIX FIX defix (PFC)
1977 FVIII FVIII (PFC)
1977 FVIII Kryobulin
1977 FIX Proplex
1977 FVIII Travenol/Hyland/Hemofil FVIII
1978 Cryoprecipitate
1978 FVIII Cutter FVIII (Koate)
1978 FVIII Factorate
1978 FEIBA
1978 FIX FIX defix (PFC)
1978 FVIII FVIII (PFC)
1978 FIX Proplex
1978 FVIII Travenol/Hyland/Hemofil FVIII
1979 Cryoprecipitate
1979 FVIII Cutter FVIII (Koate)
1979 FVIII Factorate
1979 FEIBA
1979 FIX FIX defix (PFC)
1979 FVIII FVIII (PFC)
1979 FVIII Travenol/Hyland/Hemofil FVIII
1979 Whole Blood

Glasgow Royal Infirmary

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry

Page | 14 

Year
Factor
type

Product Name Units

1980 Cryoprecipitate 146,950.00
1980 FVIII Cutter FVIII (Koate)
1980 FEIBA 144,000.00
1980 FFP
1980 FIX FIX defix (PFC) 444,100.00
1980 FVIII FVIII (PFC) 1,490,449.00
1980 FVIII Humanate 26,750.00
1980 FVIII Porcine FVIII
1980 FVIII Profilate 980.00
1980 FVIII Travenol/Hyland/Hemofil FVIII 83,979.00
1981 Cryoprecipitate 56,650.00
1981 FVIII Cutter FVIII (Koate) 76,440.00
1981 FVIII Factorate 37,963.00
1981 FEIBA 90,000.00
1981 FFP
1981 FIX FIX defix (PFC) 235,760.00
1981 FVIII FVIII (PFC) 1,246,155.00
1981 FVIII Humanate 20,776.00
1981 FVIII Travenol/Hyland/Hemofil FVIII 14,990.00
1982 Cryoprecipitate 40,950.00
1982 FVIII Cutter FVIII (Koate) 2,750.00
1982 FVIII Factorate 15,693.00
1982 FEIBA 68,000.00
1982 FIX FIX defix (PFC) 324,800.00
1982 FVIII FVIII (PFC) 1,978,658.00
1982 FVIII Travenol/Hyland/Hemofil FVIII 7,053.00
1983 Cryoprecipitate 136,550.00
1983 FVIII Factorate 200,000.00
1983 FEIBA 187,000.00
1983 FIX FIX defix (PFC) 434,520.00
1983 FVIII FVIII (PFC) 1,954,490.00
1984 Cryoprecipitate 121,100.00
1984 FEIBA 69,000.00
1984 FFP 4.00
1984 FIX FIX defix (PFC) 385,000.00
1984 FVIII FVIII (PFC) 2,258,674.00
1984 FVIII Travenol/Hyland/Hemofil FVIII 5,500.00
1985 Cryoprecipitate 223,990.00
1985 FEIBA 53,335.00

Glasgow Royal Infirmary (Cont’d)
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1980 Cryoprecipitate 146,950.00
1980 FVIII Cutter FVIII (Koate)
1980 FEIBA 144,000.00
1980 FFP
1980 FIX FIX defix (PFC) 444,100.00
1980 FVIII FVIII (PFC) 1,490,449.00
1980 FVIII Humanate 26,750.00
1980 FVIII Porcine FVIII
1980 FVIII Profilate 980.00
1980 FVIII Travenol/Hyland/Hemofil FVIII 83,979.00
1981 Cryoprecipitate 56,650.00
1981 FVIII Cutter FVIII (Koate) 76,440.00
1981 FVIII Factorate 37,963.00
1981 FEIBA 90,000.00
1981 FFP
1981 FIX FIX defix (PFC) 235,760.00
1981 FVIII FVIII (PFC) 1,246,155.00
1981 FVIII Humanate 20,776.00
1981 FVIII Travenol/Hyland/Hemofil FVIII 14,990.00
1982 Cryoprecipitate 40,950.00
1982 FVIII Cutter FVIII (Koate) 2,750.00
1982 FVIII Factorate 15,693.00
1982 FEIBA 68,000.00
1982 FIX FIX defix (PFC) 324,800.00
1982 FVIII FVIII (PFC) 1,978,658.00
1982 FVIII Travenol/Hyland/Hemofil FVIII 7,053.00
1983 Cryoprecipitate 136,550.00
1983 FVIII Factorate 200,000.00
1983 FEIBA 187,000.00
1983 FIX FIX defix (PFC) 434,520.00
1983 FVIII FVIII (PFC) 1,954,490.00
1984 Cryoprecipitate 121,100.00
1984 FEIBA 69,000.00
1984 FFP 4.00
1984 FIX FIX defix (PFC) 385,000.00
1984 FVIII FVIII (PFC) 2,258,674.00
1984 FVIII Travenol/Hyland/Hemofil FVIII 5,500.00
1985 Cryoprecipitate 223,990.00
1985 FEIBA 53,335.00

Glasgow Royal Infirmary (Cont’d)
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1985 FFP 8,800.00
1985 FIX FIX defix (PFC) 133,730.00
1985 FVIII FVIII (PFC) 1,891,567.00
1985 FIX Immuno FIX 352,410.00
1985 FVIII Porcine FVIII 28,665.00
1986 Cryoprecipitate 175,800.00
1986 FEIBA 261,000.00
1986 FFP 5,280.00
1986 FIX FIX defix (PFC) 276,653.00
1986 FVIII FVIII (PFC) 2,359,155.00
1986 FVIII Porcine FVIII 188,830.00
1987 Cryoprecipitate 142,439.00
1987 FEIBA 742,000.00
1987 FFP 3,080.00
1987 FIX FIX defix (PFC) 1,268,600.00
1987 FVIII FVIII (PFC) 3,327,720.00
1987 FVIII Porcine FVIII 111,095.00
1988 Cryoprecipitate 103,640.00
1988 FVIII Factorate
1988 FEIBA
1988 FFP 1,684.00
1988 FIX FIX defix (PFC) 1,126,340.00
1988 FVIII FVIII (PFC) 3,256,061.00
1988 FVIII Porcine FVIII 30,000.00
1988 FVIII Profilate 493,180.00
1989 Cryoprecipitate 39,800.00
1989 FVIII Factorate
1989 FEIBA 9,000.00
1989 FFP 32,018.00
1989 FIX FIX defix (PFC) 1,027,030.00
1989 FVIII FVIII (PFC) 2,474,140.00
1989 FVIII Kryobulin
1989 FVIII Monoclate 10,600.00
1989 FVIII Porcine FVIII 78,210.00
1989 FVIII Profilate 504,460.00

Glasgow Royal Infirmary (Cont’d)
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1990 FEIBA 107,000.00
1990 FIX FIX defix (PFC) 1,039,290.00
1990 FVIII FVIII (BPL) 31,900.00
1990 FVIII FVIII (PFC) 2,877,330.00
1990 FVIII FVIII 8Y (BPL) 12,481.00
1990 FVIII Monoclate 121,630.00
1990 FVIII Porcine FVIII 41,460.00
1990 FVIII Profilate 208,410.00
1991 FIX Commercial FIX Brand not specified 144,000.00
1991 FEIBA
1991 FFP 974.00
1991 FIX FIX defix (PFC) 1,058,300.00
1991 FIX French FIX 14,400.00
1991 FVIII French FVIII 598,860.00
1991 FVIII FVIII (PFC) 2,174,245.00
1991 FVIII Haemate P 14,066.00
1991 FVIII Monoclate 165,270.00
1991 FVIII Oxford FVIII
1991 FVIII Porcine FVIII 165,230.00

Glasgow Royal Infirmary (Cont’d)
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1990 FEIBA 107,000.00
1990 FIX FIX defix (PFC) 1,039,290.00
1990 FVIII FVIII (BPL) 31,900.00
1990 FVIII FVIII (PFC) 2,877,330.00
1990 FVIII FVIII 8Y (BPL) 12,481.00
1990 FVIII Monoclate 121,630.00
1990 FVIII Porcine FVIII 41,460.00
1990 FVIII Profilate 208,410.00
1991 FIX Commercial FIX Brand not specified 144,000.00
1991 FEIBA
1991 FFP 974.00
1991 FIX FIX defix (PFC) 1,058,300.00
1991 FIX French FIX 14,400.00
1991 FVIII French FVIII 598,860.00
1991 FVIII FVIII (PFC) 2,174,245.00
1991 FVIII Haemate P 14,066.00
1991 FVIII Monoclate 165,270.00
1991 FVIII Oxford FVIII
1991 FVIII Porcine FVIII 165,230.00

Glasgow Royal Infirmary (Cont’d)
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1969 Cryoprecipitate
1969 FVIII FVIII (PFC)
1970 Cryoprecipitate
1971 Cryoprecipitate
1971 Whole Blood
1971 FVIII FVIII (PFC)
1977 FVIII FVIII (PFC)
1978 FVIII FVIII (PFC)
1979 FIX FIX defix (PFC)
1979 FVIII FVIII (PFC)
1980 FIX FIX defix (PFC) 6,000.00
1980 FVIII FVIII (PFC) 270,420.00
1981 FIX FIX defix (PFC) 7,500.00
1981 FVIII FVIII (PFC) 246,540.00
1982 FVIII FVIII (PFC) 133,720.00
1983 Cryoprecipitate 184,900.00
1983 FIX FIX defix (PFC) 600.00
1983 FVIII FVIII (PFC) 195,620.00
1984 FVIII FVIII (PFC) 337,070.00
1985 FIX FIX defix (PFC) 2,400.00
1985 FVIII FVIII (PFC) 359,240.00
1986 Cryoprecipitate 70.00
1986 FIX FIX defix (PFC) 2,700.00
1986 FVIII FVIII (PFC) 303,450.00
1987 FIX FIX defix (PFC) 1,800.00
1987 FVIII FVIII (PFC) 369,730.00
1988 FIX FIX defix (PFC)
1988 FVIII FVIII (PFC) 385,715.00
1989 FVIII FVIII (PFC) 298,725.00
1990 FIX FIX defix (PFC) 1,360.00
1990 FVIII FVIII (PFC) 282,020.00
1991 FVIII FVIII (PFC) 262,870.00

Inverness
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Early registrations may be incomplete; hence the apparently rapid increase in numbers of registered patients in the first decade after the database was

established. Some patients are registered and managed in more than one centre in a hub and spoke care model and may therefore appear for more than

one of these centres. For that reason, the totals for the whole of Scotland at the bottom of each table have been corrected for this double counting and

will be less than the sum of the individual centre figures.

1970 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 29 1 0 0 0 30
Dundee 8 1 0 0 0 9
Edinburgh 76 9 0 0 1 86
Glasgow (R.H.S.C.) 3 0 0 0 0 3
Glasgow (R.I.) 71 7 0 0 1 79
Inverness 26 0 0 0 0 26
Grand Total 213 18 0 0 2 233

Total excluding duplicate registrations 159 17 0 0 2 178

1975 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 47 3 0 0 0 50
Dundee 21 9 0 0 0 30
Edinburgh 135 27 0 0 1 163
Glasgow (R.H.S.C.) 8 0 0 0 0 8
Glasgow (R.I.) 102 15 0 0 1 118
Inverness 38 1 0 0 0 39
Grand Total 351 55 0 0 2 408

Total excluding duplicate registrations 274 47 0 0 2 323

Table 2 – Number of patients registered at Scottish Haemophilia centres
5 year intervals 1970 2010
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1980 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 57 4 2 0 13 76
Dundee 27 12 0 0 3 42
Edinburgh 156 30 2 0 14 202
Glasgow (R.H.S.C.) 55 14 0 0 1 70
Glasgow (R.I.) 196 52 2 3 15 268
Inverness 51 2 0 0 0 53
Grand Total 542 114 6 3 46 711

Total excluding duplicate registrations 409 88 5 3 44 549

1985 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 61 6 5 0 41 113
Dundee 32 11 0 0 11 54
Edinburgh 170 36 3 0 53 262
Glasgow (R.H.S.C.) 73 20 1 1 13 108
Glasgow (R.I.) 210 56 4 6 36 312
Inverness 53 3 0 0 3 59
Grand Total 599 132 13 7 157 908

Total excluding duplicate registrations 443 95 11 6 134 689

Table 2 (Cont’d)– Number of patients registered at Scottish Haemophilia centres

5 year intervals 1985 2010
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1990 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 60 7 7 1 48 123
Dundee 28 12 0 0 14 54
Edinburgh 177 38 5 1 60 281
Glasgow (R.H.S.C.) 85 26 2 1 22 136
Glasgow (R.I.) 212 59 9 8 56 344
Inverness 62 3 0 0 13 78
Grand Total 624 145 23 11 213 1016

Total excluding duplicate registrations 462 102 20 9 184 777

1995 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 62 9 10 1 63 145
Dundee 32 15 0 0 25 72
Edinburgh 175 42 8 1 90 316
Glasgow (R.I.) 206 63 18 11 189 487
Glasgow (R.H.S.C.) 96 30 3 2 62 193
Inverness 60 3 0 0 24 87
Grand Total 631 162 39 15 453 1300

Total excluding duplicate registrations 475 116 34 12 394 1031
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Table 2 (Cont’d)– Number of patients registered at Scottish Haemophilia centres

5 year intervals 1985 2010
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1990 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 60 7 7 1 48 123
Dundee 28 12 0 0 14 54
Edinburgh 177 38 5 1 60 281
Glasgow (R.H.S.C.) 85 26 2 1 22 136
Glasgow (R.I.) 212 59 9 8 56 344
Inverness 62 3 0 0 13 78
Grand Total 624 145 23 11 213 1016

Total excluding duplicate registrations 462 102 20 9 184 777

1995 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 62 9 10 1 63 145
Dundee 32 15 0 0 25 72
Edinburgh 175 42 8 1 90 316
Glasgow (R.I.) 206 63 18 11 189 487
Glasgow (R.H.S.C.) 96 30 3 2 62 193
Inverness 60 3 0 0 24 87
Grand Total 631 162 39 15 453 1300

Total excluding duplicate registrations 475 116 34 12 394 1031
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Table 2 (Cont’d)– Number of patients registered at Scottish Haemophilia centres

5 year intervals 1985 2010
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2000 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 41 9 9 1 81 141
Dundee 27 11 5 3 95 141
Edinburgh 122 28 4 1 86 241
Glasgow (R.H.S.C.) 59 20 2 4 67 152
Glasgow (R.I.) 186 59 25 12 298 580
Inverness 30 1 0 1 24 56
Grand Total 465 128 45 22 651 1311

Total excluding duplicate registrations 398 107 45 20 616 1186

2005 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 41 7 10 1 120 179
Dundee 31 13 8 12 136 200
Edinburgh 115 31 6 1 113 266
Glasgow (R.H.S.C.) 48 9 3 2 82 144
Glasgow (R.I.) 155 51 29 12 349 596
Inverness 31 1 2 1 24 59
Grand Total 421 112 58 29 824 1444

Total excluding duplicate registrations 397 107 58 28 805 1395

Table 2 (Cont’d)– Number of patients registered at Scottish Haemophilia centres

5 year intervals 1985 2010
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2000 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 41 9 9 1 81 141
Dundee 27 11 5 3 95 141
Edinburgh 122 28 4 1 86 241
Glasgow (R.H.S.C.) 59 20 2 4 67 152
Glasgow (R.I.) 186 59 25 12 298 580
Inverness 30 1 0 1 24 56
Grand Total 465 128 45 22 651 1311

Total excluding duplicate registrations 398 107 45 20 616 1186

2005 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 41 7 10 1 120 179
Dundee 31 13 8 12 136 200
Edinburgh 115 31 6 1 113 266
Glasgow (R.H.S.C.) 48 9 3 2 82 144
Glasgow (R.I.) 155 51 29 12 349 596
Inverness 31 1 2 1 24 59
Grand Total 421 112 58 29 824 1444

Total excluding duplicate registrations 397 107 58 28 805 1395

Table 2 (Cont’d)– Number of patients registered at Scottish Haemophilia centres

5 year intervals 1985 2010
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2010 Haemophilia Centre Haemophilia A Haemophilia B
Females with
VIII deficiency

Females with IX
deficiency

von Willebrand
disease

Total

Aberdeen 45 8 11 4 139 207
Dundee 32 14 10 13 148 217
Edinburgh 106 27 9 1 124 267
Glasgow (R.H.S.C.) 51 12 9 4 93 169
Glasgow (R.I.) 146 51 30 12 374 613
Inverness 28 1 2 1 26 58
Grand Total 408 113 71 35 904 1531

Total excluding duplicate registrations 405 112 71 34 900 1522

Page | 22 
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This table represents the number of patients with all bleeding disorders testing positive or negative for

HIV in Scottish Centres. We have reported the year of the first sample to test positive or the year of the

test first reported to us and the last to test negative for +ve and –ve patients, respectively. Please note

that some samples date from years before the introduction of HIV testing in 1984/5. These were

presumably stored samples tested retrospectively when a test became available. Most patients with

bleeding disorders at risk will have been first tested in 1985/6, when a test became widely available.

Although patients may have been managed in more than one centre over this period, there is no double

counting amongst the HIV positive results tabulated.

There was initially no obligation to report these results to UKHCDO and so +ve results reported for

1986/7 do not necessarily imply that this was the first test or that seroconversion occurred at that time.

These tables therefore provide no data on the time of seroconversion of the group. Since most centres

did not store samples for retrospective sampling, the date of seroconversion is unknown for most

patients. We do have data on a minority of patients whose stored samples were tested retrospectively

which indicates their approximate time of seroconversion (last –ve and 1st +ve test dates). Where

stored samples were available in UK patients with bleeding disorders, they show the earliest

seroconversions to be in 1980 and most seroconversions to be in 1982/3. The last seroconversions of

which I am aware occurred in 1985.

Scotland accounts for about 10% of the UK haemophilia population but only about 5% of the patients

with bleeding disorders infected with HIV. 1382 patients with bleeding disorders are known to have

been infected with HIV in the UK and were reported to NHD, of whom 72 were registered to Scottish

Centres. A small proportion of these may also have been infected from treatment given outside

Scotland, but we do not have the data to dissect this out.

The relatively low proportion of Scottish patients infected with HIV reflects the fact that Scotland was

largely self sufficient in blood and blood products from PFC during the period of risk. BPL fractionated

most of England’s requirement for factor IX but only approximately 40% of England’s requirement for

factor VIII. England was therefore far more dependent on imported factor VIII concentrates than

Scotland. These imported products were largely manufactured from US sourced plasma. HIV spread

earlier through the US donor population than the UK donor population and so patients using

commercial products had a much higher risk of contracting HIV. Where English patients were

maintained on a single brand of concentrate during the period of risk the risk of contracting HIV was

much higher (approaching 100% in some centres) in those patients using US sourced concentrates.

The origin of the factor VIII concentrate made no difference whatsoever to the risk of contracting

hepatitis C or B. (See Craske Pavier, Trowell et al BMJ 1983).

Table 3 – HIV – Scottish Haemophilia Centres

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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+

Aberdeen 1982 1 1

1984 1 1

1985 10 1 11

1986 6 1 7

1987 20 4 24

1988 5 5

1989 1 1

1992 1 1

1994 2 2

1995 2 2

Aberdeen Total 48 7 55

+

Dundee 1985 7 7

1986 5 5

1987 12 12

Dundee Total 24 0 24

Edinburgh 1983 3 1 4

1984 2 2 4

1985 22 22

1986 42 11 53

1987 15 11 26

1988 4 4

1990 1 1

1991 2 2

1993 1 1

1994 1 1 2

1995 1 1

Unknown 1 2 3

Edinburgh Total 94 29 123

Haemophilia Centre Result Year
HIV Result Grand

Total

HIV Result Grand
Total

Haemophilia Centre Result Year

Table 3 (Cont’d) – HIV – Scottish Haemophilia Centres
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This table represents the number of patients with all bleeding disorders testing positive or negative for

HIV in Scottish Centres. We have reported the year of the first sample to test positive or the year of the

test first reported to us and the last to test negative for +ve and –ve patients, respectively. Please note

that some samples date from years before the introduction of HIV testing in 1984/5. These were

presumably stored samples tested retrospectively when a test became available. Most patients with

bleeding disorders at risk will have been first tested in 1985/6, when a test became widely available.

Although patients may have been managed in more than one centre over this period, there is no double

counting amongst the HIV positive results tabulated.

There was initially no obligation to report these results to UKHCDO and so +ve results reported for

1986/7 do not necessarily imply that this was the first test or that seroconversion occurred at that time.

These tables therefore provide no data on the time of seroconversion of the group. Since most centres

did not store samples for retrospective sampling, the date of seroconversion is unknown for most

patients. We do have data on a minority of patients whose stored samples were tested retrospectively

which indicates their approximate time of seroconversion (last –ve and 1st +ve test dates). Where

stored samples were available in UK patients with bleeding disorders, they show the earliest

seroconversions to be in 1980 and most seroconversions to be in 1982/3. The last seroconversions of

which I am aware occurred in 1985.

Scotland accounts for about 10% of the UK haemophilia population but only about 5% of the patients

with bleeding disorders infected with HIV. 1382 patients with bleeding disorders are known to have

been infected with HIV in the UK and were reported to NHD, of whom 72 were registered to Scottish

Centres. A small proportion of these may also have been infected from treatment given outside

Scotland, but we do not have the data to dissect this out.

The relatively low proportion of Scottish patients infected with HIV reflects the fact that Scotland was

largely self sufficient in blood and blood products from PFC during the period of risk. BPL fractionated

most of England’s requirement for factor IX but only approximately 40% of England’s requirement for

factor VIII. England was therefore far more dependent on imported factor VIII concentrates than

Scotland. These imported products were largely manufactured from US sourced plasma. HIV spread

earlier through the US donor population than the UK donor population and so patients using

commercial products had a much higher risk of contracting HIV. Where English patients were

maintained on a single brand of concentrate during the period of risk the risk of contracting HIV was

much higher (approaching 100% in some centres) in those patients using US sourced concentrates.

The origin of the factor VIII concentrate made no difference whatsoever to the risk of contracting

hepatitis C or B. (See Craske Pavier, Trowell et al BMJ 1983).

Table 3 – HIV – Scottish Haemophilia Centres

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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+

Aberdeen 1982 1 1

1984 1 1

1985 10 1 11

1986 6 1 7

1987 20 4 24

1988 5 5

1989 1 1

1992 1 1

1994 2 2

1995 2 2

Aberdeen Total 48 7 55

+

Dundee 1985 7 7

1986 5 5

1987 12 12

Dundee Total 24 0 24

Edinburgh 1983 3 1 4

1984 2 2 4

1985 22 22

1986 42 11 53

1987 15 11 26

1988 4 4

1990 1 1

1991 2 2

1993 1 1

1994 1 1 2

1995 1 1

Unknown 1 2 3

Edinburgh Total 94 29 123

Haemophilia Centre Result Year
HIV Result Grand

Total

HIV Result Grand
Total

Haemophilia Centre Result Year

Table 3 (Cont’d) – HIV – Scottish Haemophilia Centres
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+

Glasgow (R.H.S.C.) 1983 1 1

1984 1 1

1985 2 2

1986 18 18

1987 32 7 39

1988 6 6

1989 1 1

1990 8 8

Unknown 3 3

Glasgow (R.H.S.C.) Total 68 11 79

Glasgow (R.I.) 1982 1 1

1985 20 1 21

1986 32 1 33

1987 92 19 111

1988 2 1 3

1991 1 1

Unknown 16 16

Glasgow (R.I.) Total 163 23 186

Inverness 1985 15 2 17

1986 2 2

Inverness Total 17 2 19

Grand Total 414 72 486

Haemophilia Centre Result Year
HIV Result Grand

Total

14 patients, who have negative results, were also tested at another Scottish Centre

Table 3 (Cont’d) – HIV – Scottish Haemophilia Centres

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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+

1969 1 1

1975 1 1

1979 1 1

1980 1 1

1981 9 9

1982 1 16 17

1983 21 42 63

1984 51 111 162

1985 765 459 1224

1986 750 281 1031

1987 980 298 1278

1988 194 18 212

1989 220 9 229

1990 454 15 469

1991 83 5 88

1992 45 5 50

1993 15 1 16

1994 3 3 6

1995 7 2 9

1996 13 4 17

1997 1 1

1998 1 1 2

1999 1 1

2000 1 1
Unknown 252 25 277

Total 3856 1310 5166

HIV Result Grand
Total

Result
Year

Table 4 – HIV – Non Scottish Haemophilia Centres
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+

1969 1 1

1975 1 1

1979 1 1

1980 1 1

1981 9 9

1982 1 16 17

1983 21 42 63

1984 51 111 162

1985 765 459 1224

1986 750 281 1031

1987 980 298 1278

1988 194 18 212

1989 220 9 229

1990 454 15 469

1991 83 5 88

1992 45 5 50

1993 15 1 16

1994 3 3 6

1995 7 2 9

1996 13 4 17

1997 1 1

1998 1 1 2

1999 1 1

2000 1 1
Unknown 252 25 277

Total 3856 1310 5166

HIV Result Grand
Total

Result
Year

Table 4 – HIV – Non Scottish Haemophilia Centres
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Estimate of the number of patients exposed to hepatitis C, based on historical clotting factor

concentrate exposure from a Scottish Haemophilia Centre – alive. We are about to start collecting

data from Haemophilia Centres on hepatitis C test results. Until this collection is complete, we have

been obliged to estimate the number of patients exposed to hepatitis C based on their reported

exposure to clotting factor concentrates during the period of risk. 85% or so of these patients will

have developed chronic hepatitis C since all recipients of concentrate at that time will have been

exposed to HCV and 15% will clear the virus. This total is probably an under estimate, since it does

not include an estimate for the number of patients likely to have been exposed to hepatitis C

through treatment with blood or blood components. Since we do not have full data on the number

of units of blood products used in each individual, and since the risk per unit decreased during the

period of risk due to exclusion of high risk donors after in the early eighties, it has not been possible

for us to estimate the number infected in that way. This is the subject of an ongoing hepatitis C

look back exercise.

If we assume that the latest time at which a patient will have contracted hepatitis C is their first

exposure to clotting factor concentrate, then we are also in a position to estimate the time of

hepatitis C transmission. Many patients, especially those with severe haemophilia A, B and von

Willebrand’s disease, will have been infected with hepatitis C from plasma or cryoprecipitate at an

earlier date, however. Most will have been infected in the mid nineteen seventies and the last

infected in the mid eighties.

Table 5 shows the estimated number of patients infected with hepatitis C from clotting factor

concentrates, corrected for double counting and based on their reported treatment history.

Diagnosis Num Pts

Haemophilia A 170

Haemophilia B 61

Females with VIII deficiency 7

Females with IX deficiency 4

von Willebrand disease 22

Acquired Haemophilia A 2

Haemophilia A with Liver Transplant 1

Temporary coagulation defect, now normal 1

268

Table 5 – Hepatitis C – Patients treated at Scottish Haemophilia Centres
– Alive in 2010

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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Haemophilia Centre Diagnosis Num Pts

Aberdeen Haemophilia A 22
Aberdeen Haemophilia B 1
Aberdeen Females with VIII deficiency 5
Aberdeen von Willebrand disease 13

Aberdeen Total 41
Dundee Haemophilia A 10
Dundee Haemophilia B 9
Dundee von Willebrand disease 2
Dundee Haemophilia A with Liver Transplant 1

Dundee Total 22
Edinburgh Haemophilia A 51
Edinburgh Haemophilia B 21
Edinburgh von Willebrand disease 5

Edinburgh Total 77
Glasgow (R.H.S.C.) Haemophilia A 35
Glasgow (R.H.S.C.) Haemophilia B 16
Glasgow (R.H.S.C.) Females with VIII deficiency 1
Glasgow (R.H.S.C.) Females with IX deficiency 1

Glasgow (R.H.S.C.) Total 53
Glasgow (R.I.) Haemophilia A 59
Glasgow (R.I.) Haemophilia B 24
Glasgow (R.I.) Females with VIII deficiency 1
Glasgow (R.I.) Females with IX deficiency 3
Glasgow (R.I.) von Willebrand disease 1
Glasgow (R.I.) Acquired Haemophilia A 2
Glasgow (R.I.) Temporary coagulation defect, now normal 1

Glasgow (R.I.) Total 91
Inverness Haemophilia A 23
Inverness Haemophilia B 2
Inverness von Willebrand disease 1

Inverness Total 121

Some patients will have been treated at more than one Scottish Haemophilia Centre

Table 6 – Hepatitis C – Patients treated at Scottish Haemophilia Centres
– Alive in 2010, per Haemophilia Centre

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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Estimate of the number of patients exposed to hepatitis C, based on historical clotting factor
concentrate exposure from a Scottish Haemophilia Centre, and their causes of death

Diagnosis Num 
Pts Cause of Death

Haemophilia A 11 Liver failure

Haemophilia A 4 Liver failure associated with cirrhosis and alcoholic liver 
disease

Haemophilia A 2 Hepatitis
Haemophilia A 1 Hepatoma
Haemophilia A 1 Ruptured hepatoma
Haemophilia A 3 Accident
Haemophilia A 1 Acute asthmatic attack
Haemophilia A 47 AIDS
Haemophilia A 1 Bronchitis
Haemophilia A 11 Cancer
Haemophilia A 1 Cardiac failure and cardiac arrest
Haemophilia A 28 Cerebral haemorrhage
Haemophilia A 1 Cerebrovascular Accident
Haemophilia A 1 Chest infection
Haemophilia A 1 Chronic obstructive airway disease
Haemophilia A 4 Details not known
Haemophilia A 1 G.I. bleed
Haemophilia A 2 Haemophilia only on death certificate
Haemophilia A 2 Heart disease
Haemophilia A 1 Motor Neurone Disease
Haemophilia A 4 Myocardial infarct
Haemophilia A 1 Natural causes
Haemophilia A 3 Overdose
Haemophilia A 1 Pneumocystitis Pneumonia (reported as "not AIDS")
Haemophilia A 3 Pneumonia
Haemophilia A 1 Post-operative haemorrhage
Haemophilia A 2 Pulmonary oedema
Haemophilia A 2 Renal failure
Haemophilia A 1 Retroperitoneal bleed
Haemophilia A 2 Ruptured atheromatous aneurysm aorta
Haemophilia A 1 Sepsis
Haemophilia A 1 Septicaemia
Haemophilia A 2 Suicide
Haemophilia A with Liver Transplant 1 Hepatoma
Haemophilia A with Liver Transplant 1 Cancer
Acquired Haemophilia A 1 Cancer
Acquired Haemophilia A 1 Cerebral haemorrhage

Table 7 – Hepatitis C – Patients treated at Scottish Haemophilia Centres
Deceased and cause of death 1969 2010
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Estimate of the number of patients exposed to hepatitis C, based on historical clotting factor
concentrate exposure from a Scottish Haemophilia Centre, and their causes of death

Diagnosis Num 
Pts Cause of Death

Haemophilia A 11 Liver failure

Haemophilia A 4 Liver failure associated with cirrhosis and alcoholic liver 
disease

Haemophilia A 2 Hepatitis
Haemophilia A 1 Hepatoma
Haemophilia A 1 Ruptured hepatoma
Haemophilia A 3 Accident
Haemophilia A 1 Acute asthmatic attack
Haemophilia A 47 AIDS
Haemophilia A 1 Bronchitis
Haemophilia A 11 Cancer
Haemophilia A 1 Cardiac failure and cardiac arrest
Haemophilia A 28 Cerebral haemorrhage
Haemophilia A 1 Cerebrovascular Accident
Haemophilia A 1 Chest infection
Haemophilia A 1 Chronic obstructive airway disease
Haemophilia A 4 Details not known
Haemophilia A 1 G.I. bleed
Haemophilia A 2 Haemophilia only on death certificate
Haemophilia A 2 Heart disease
Haemophilia A 1 Motor Neurone Disease
Haemophilia A 4 Myocardial infarct
Haemophilia A 1 Natural causes
Haemophilia A 3 Overdose
Haemophilia A 1 Pneumocystitis Pneumonia (reported as "not AIDS")
Haemophilia A 3 Pneumonia
Haemophilia A 1 Post-operative haemorrhage
Haemophilia A 2 Pulmonary oedema
Haemophilia A 2 Renal failure
Haemophilia A 1 Retroperitoneal bleed
Haemophilia A 2 Ruptured atheromatous aneurysm aorta
Haemophilia A 1 Sepsis
Haemophilia A 1 Septicaemia
Haemophilia A 2 Suicide
Haemophilia A with Liver Transplant 1 Hepatoma
Haemophilia A with Liver Transplant 1 Cancer
Acquired Haemophilia A 1 Cancer
Acquired Haemophilia A 1 Cerebral haemorrhage

Table 7 – Hepatitis C – Patients treated at Scottish Haemophilia Centres
Deceased and cause of death 1969 2010
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Diagnosis Num 
Pts Cause of Death

Haemophilia B 3 Cancer
Haemophilia B 1 Cerebral haemorrhage
Haemophilia B 2 G.I. bleed
Haemophilia B 1 Heart disease
Haemophilia B 1 Motor Neurone Disease
Haemophilia B 1 Myocardial infarct
Haemophilia B 3 Pneumonia
Haemophilia B 1 Renal failure
Haemophilia B 2 Suicide
von Willebrand disease 1 Liver failure
von Willebrand disease 2 Cancer
von Willebrand disease 1 Cardiac failure and cardiac arrest
von Willebrand disease 1 Cerebral haemorrhage
von Willebrand disease 1 Pneumonia

Total 154

Table 7 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres
Deceased and cause of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Aberdeen Haemophilia A 8 AIDS
Aberdeen Haemophilia A 6 Cerebral haemorrhage
Aberdeen Haemophilia A 1 Cancer
Aberdeen Haemophilia A 1 Details not known
Aberdeen Haemophilia A 1 Liver failure
Aberdeen von Willebrand disease 1 Cerebral haemorrhage

Aberdeen Total 18
Dundee Haemophilia A 3 Cerebral haemorrhage
Dundee Haemophilia A 2 AIDS
Dundee Haemophilia A 1 Chest infection
Dundee Haemophilia A 1 Haemophilia only on death certificate
Dundee Haemophilia B 1 Cerebral haemorrhage

Dundee Total 8
Edinburgh Haemophilia A 22 AIDS
Edinburgh Haemophilia A 8 Cerebral haemorrhage
Edinburgh Haemophilia A 5 Cancer
Edinburgh Haemophilia A 4 Liver failure
Edinburgh Haemophilia A 2 Suicide
Edinburgh Haemophilia A 1 Details not known
Edinburgh Haemophilia A 1 Natural causes
Edinburgh Haemophilia A 1 Pneumonia
Edinburgh Haemophilia A 1 Post-operative haemorrhage
Edinburgh Haemophilia A 1 Renal failure
Edinburgh Haemophilia A 1 Retroperitoneal bleed
Edinburgh Haemophilia A 1 Ruptured atheromatous aneurysm aorta
Edinburgh Haemophilia A 1 Sepsis

Table 8 – Hepatitis C – Patients treated at Scottish Haemophilia Centres
– Deceased, per Haemophilia Centre and causes of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Edinburgh Acquired Haemophilia A 1 Cancer
Edinburgh Acquired Haemophilia A 1 Cerebral haemorrhage
Edinburgh Haemophilia B 1 Cancer
Edinburgh Haemophilia B 1 G.I. bleed
Edinburgh Haemophilia B 1 Heart disease
Edinburgh Haemophilia B 1 Motor Neurone Disease
Edinburgh Haemophilia B 1 Pneumonia
Edinburgh von Willebrand disease 1 Cancer
Edinburgh von Willebrand disease 1 Pneumonia

Edinburgh Total 58
Glasgow (R.H.S.C.) Haemophilia A 7 AIDS
Glasgow (R.H.S.C.) Haemophilia A 1 Accident
Glasgow (R.H.S.C.) Haemophilia A 1 Bronchitis
Glasgow (R.H.S.C.) Haemophilia A 1 Heart disease
Glasgow (R.H.S.C.) Haemophilia A 1 Pneumocystitis Pneumonia (reported as "not AIDS")

Glasgow (R.H.S.C.) Total 11
Glasgow (R.I.) Haemophilia A 14 AIDS
Glasgow (R.I.) Haemophilia A 13 Cerebral haemorrhage
Glasgow (R.I.) Haemophilia A 5 Cancer
Glasgow (R.I.) Haemophilia A 2 Accident
Glasgow (R.I.) Haemophilia A 2 Details not known
Glasgow (R.I.) Haemophilia A 1 Acute asthmatic attack
Glasgow (R.I.) Haemophilia A 1 Cardiac failure and cardiac arrest
Glasgow (R.I.) Haemophilia A 1 Cerebrovascular Accident
Glasgow (R.I.) Haemophilia A 1 Chronic obstructive airway disease
Glasgow (R.I.) Haemophilia A 1 G.I. bleed

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Glasgow (R.I.) Haemophilia A 7 Liver failure
Glasgow (R.I.) Haemophilia A 3 Liver failure associated with cirrhosis and alcoholic liver disease
Glasgow (R.I.) Haemophilia A 3 Myocardial infarct
Glasgow (R.I.) Haemophilia A 3 Overdose
Glasgow (R.I.) Haemophilia A 2 Pulmonary oedema
Glasgow (R.I.) Haemophilia A 1 Heart disease
Glasgow (R.I.) Haemophilia A 1 Hepatitis
Glasgow (R.I.) Haemophilia A 1 Motor Neurone Disease
Glasgow (R.I.) Haemophilia A 1 Pneumonia
Glasgow (R.I.) Haemophilia A 1 Renal failure
Glasgow (R.I.) Haemophilia A 1 Ruptured atheromatous aneurysm aorta
Glasgow (R.I.) Haemophilia A 1 Ruptured hepatoma
Glasgow (R.I.) Haemophilia A 1 Septicaemia
Glasgow (R.I.) Haemophilia A with Liver Transplant 1 Cancer
Glasgow (R.I.) Haemophilia A with Liver Transplant 1 Hepatoma
Glasgow (R.I.) Haemophilia B 2 Pneumonia
Glasgow (R.I.) Haemophilia B 2 Suicide
Glasgow (R.I.) Haemophilia B 1 Cancer
Glasgow (R.I.) Haemophilia B 1 G.I. bleed
Glasgow (R.I.) Haemophilia B 1 Myocardial infarct
Glasgow (R.I.) Haemophilia B 1 Renal failure
Glasgow (R.I.) von Willebrand disease 1 Cancer
Glasgow (R.I.) von Willebrand disease 1 Cardiac failure and cardiac arrest
Glasgow (R.I.) von Willebrand disease 1 Liver failure

Glasgow R.I. Total 80

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Edinburgh Acquired Haemophilia A 1 Cancer
Edinburgh Acquired Haemophilia A 1 Cerebral haemorrhage
Edinburgh Haemophilia B 1 Cancer
Edinburgh Haemophilia B 1 G.I. bleed
Edinburgh Haemophilia B 1 Heart disease
Edinburgh Haemophilia B 1 Motor Neurone Disease
Edinburgh Haemophilia B 1 Pneumonia
Edinburgh von Willebrand disease 1 Cancer
Edinburgh von Willebrand disease 1 Pneumonia

Edinburgh Total 58
Glasgow (R.H.S.C.) Haemophilia A 7 AIDS
Glasgow (R.H.S.C.) Haemophilia A 1 Accident
Glasgow (R.H.S.C.) Haemophilia A 1 Bronchitis
Glasgow (R.H.S.C.) Haemophilia A 1 Heart disease
Glasgow (R.H.S.C.) Haemophilia A 1 Pneumocystitis Pneumonia (reported as "not AIDS")

Glasgow (R.H.S.C.) Total 11
Glasgow (R.I.) Haemophilia A 14 AIDS
Glasgow (R.I.) Haemophilia A 13 Cerebral haemorrhage
Glasgow (R.I.) Haemophilia A 5 Cancer
Glasgow (R.I.) Haemophilia A 2 Accident
Glasgow (R.I.) Haemophilia A 2 Details not known
Glasgow (R.I.) Haemophilia A 1 Acute asthmatic attack
Glasgow (R.I.) Haemophilia A 1 Cardiac failure and cardiac arrest
Glasgow (R.I.) Haemophilia A 1 Cerebrovascular Accident
Glasgow (R.I.) Haemophilia A 1 Chronic obstructive airway disease
Glasgow (R.I.) Haemophilia A 1 G.I. bleed

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Glasgow (R.I.) Haemophilia A 7 Liver failure
Glasgow (R.I.) Haemophilia A 3 Liver failure associated with cirrhosis and alcoholic liver disease
Glasgow (R.I.) Haemophilia A 3 Myocardial infarct
Glasgow (R.I.) Haemophilia A 3 Overdose
Glasgow (R.I.) Haemophilia A 2 Pulmonary oedema
Glasgow (R.I.) Haemophilia A 1 Heart disease
Glasgow (R.I.) Haemophilia A 1 Hepatitis
Glasgow (R.I.) Haemophilia A 1 Motor Neurone Disease
Glasgow (R.I.) Haemophilia A 1 Pneumonia
Glasgow (R.I.) Haemophilia A 1 Renal failure
Glasgow (R.I.) Haemophilia A 1 Ruptured atheromatous aneurysm aorta
Glasgow (R.I.) Haemophilia A 1 Ruptured hepatoma
Glasgow (R.I.) Haemophilia A 1 Septicaemia
Glasgow (R.I.) Haemophilia A with Liver Transplant 1 Cancer
Glasgow (R.I.) Haemophilia A with Liver Transplant 1 Hepatoma
Glasgow (R.I.) Haemophilia B 2 Pneumonia
Glasgow (R.I.) Haemophilia B 2 Suicide
Glasgow (R.I.) Haemophilia B 1 Cancer
Glasgow (R.I.) Haemophilia B 1 G.I. bleed
Glasgow (R.I.) Haemophilia B 1 Myocardial infarct
Glasgow (R.I.) Haemophilia B 1 Renal failure
Glasgow (R.I.) von Willebrand disease 1 Cancer
Glasgow (R.I.) von Willebrand disease 1 Cardiac failure and cardiac arrest
Glasgow (R.I.) von Willebrand disease 1 Liver failure

Glasgow R.I. Total 80

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death 1969 2010
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Haemophilia Centre Diagnosis Num Pts Cause of Death
Inverness Haemophilia A 6 AIDS
Inverness Haemophilia A 4 Cerebral haemorrhage
Inverness Haemophilia A 1 Haemophilia only on death certificate
Inverness Haemophilia A 1 Hepatitis
Inverness Haemophilia A 1 Hepatoma
Inverness Haemophilia A 1 Liver failure
Inverness Haemophilia A 1 Liver failure associated with cirrhosis and alcoholic liver disease
Inverness Haemophilia A 1 Myocardial infarct
Inverness Haemophilia A 1 Pneumonia
Inverness Haemophilia A 1 Pulmonary oedema
Inverness Haemophilia A 1 Renal failure
Inverness Haemophilia A 1 Ruptured atheromatous aneurysm aorta
Inverness Haemophilia B 1 Cancer

Inverness Total 21

The number and causes of death data are derived from reports from centres and reports from the Office of National Statistics. We provide them with
details of all (25000+) patients registered with the database and they flag them up when they die and send us death certification data. Some patients will
have been treated at more than one Scottish Haemophilia Centre and their death may appear in the statistics from both of those centres. This double
counting is reconciled when deriving the total number of deaths for the whole of Scotland.

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death

N
ationalH

aem
ophilia

D
atabase

B
leeding

D
isorder

Statistics
for

the
Penrose

Enquiry

Page | 35 



Appendix 1: UKHCDO Data

591

Haemophilia Centre Diagnosis Num Pts Cause of Death
Inverness Haemophilia A 6 AIDS
Inverness Haemophilia A 4 Cerebral haemorrhage
Inverness Haemophilia A 1 Haemophilia only on death certificate
Inverness Haemophilia A 1 Hepatitis
Inverness Haemophilia A 1 Hepatoma
Inverness Haemophilia A 1 Liver failure
Inverness Haemophilia A 1 Liver failure associated with cirrhosis and alcoholic liver disease
Inverness Haemophilia A 1 Myocardial infarct
Inverness Haemophilia A 1 Pneumonia
Inverness Haemophilia A 1 Pulmonary oedema
Inverness Haemophilia A 1 Renal failure
Inverness Haemophilia A 1 Ruptured atheromatous aneurysm aorta
Inverness Haemophilia B 1 Cancer

Inverness Total 21

The number and causes of death data are derived from reports from centres and reports from the Office of National Statistics. We provide them with
details of all (25000+) patients registered with the database and they flag them up when they die and send us death certification data. Some patients will
have been treated at more than one Scottish Haemophilia Centre and their death may appear in the statistics from both of those centres. This double
counting is reconciled when deriving the total number of deaths for the whole of Scotland.

Table 8 (Cont’d) – Hepatitis C – Patients treated at Scottish Haemophilia Centres

– Deceased, per Haemophilia Centre and causes of death

N
ationalH

aem
ophilia

D
atabase

B
leeding

D
isorder

Statistics
for

the
Penrose

Enquiry
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Estimate of the number of patients exposed to hepatitis C, based on historical clotting factor
concentrate exposure from a non Scottish Haemophilia Centres Alive

Diagnosis Num Pts

Haemophilia A 1760
Haemophilia B 471
Females with VIII deficiency 73
Females with IX deficiency 36
von Willebrand disease 186
F.VII deficiency 5
F.X deficiency 7
F.XI Deficiency 4
F.XII (Hageman) defect 1
Prothrombin Deficiency 1
Combined von Willebrands + IX deficiency 1
Combined Haemophilia A + von Willebrands 1
Combined XI + VIII deficiency 1
Combined V+VIII Deficiency 2
Acquired Haemophilia B 1
Acquired von Willebrands 1
Platelet defects (misc) 1
Haemophilia A with Liver Transplant 8
Haemophilia B with Liver Transplant 2
Unclassified 9
Temporary coagulation defect, now normal 13

2584

Table 9 – Hepatitis C – Patients treated at Non Scottish Haemophilia Centres
Alive
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Diagnosis Num Pts Cause of Death

91 Liver failure

16 Liver failure associated with cirrhosis and alcoholic liver 
disease

12 Hepatoma
11 Hepatitis
4 Hepatitis C
1 Hepatic Encephalopathy
27 Accident
2 Acute asthmatic attack
2 Acute infection
3 Acute left ventricular failure
2 Acute myeloid leukaemia

567 AIDS
1 AIDS related complex
2 Aortic stenosis
1 Bowel perforation

123 Cancer
22 Cardiac failure and cardiac arrest
1 Cardiogenic shock
2 Cardiomiopathy
3 Cardiovascular accident

166 Cerebral haemorrhage
1 Cerebral Infarct
2 Cerebrovascular Accident
1 Chest infection
6 Chronic obstructive airway disease
1 Chronic obstructive pulmonary disease
1 Coronary atherosclerosis
1 Coronary occlusion
3 Coronary thrombosis
1 Cryptococcal meningitis
14 Details not known
1 Diabetic coma
1 Emphysema
1 Encephalopathy
1 Epileptic fit
23 G.I. bleed
1 Gastroenteritis
1 General debility

Haemophilia A

Table 10 – Hepatitis C – Patients treated at Non Scottish Haemophilia Centres
– Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

91 Liver failure

16 Liver failure associated with cirrhosis and alcoholic liver 
disease

12 Hepatoma
11 Hepatitis
4 Hepatitis C
1 Hepatic Encephalopathy
27 Accident
2 Acute asthmatic attack
2 Acute infection
3 Acute left ventricular failure
2 Acute myeloid leukaemia

567 AIDS
1 AIDS related complex
2 Aortic stenosis
1 Bowel perforation

123 Cancer
22 Cardiac failure and cardiac arrest
1 Cardiogenic shock
2 Cardiomiopathy
3 Cardiovascular accident

166 Cerebral haemorrhage
1 Cerebral Infarct
2 Cerebrovascular Accident
1 Chest infection
6 Chronic obstructive airway disease
1 Chronic obstructive pulmonary disease
1 Coronary atherosclerosis
1 Coronary occlusion
3 Coronary thrombosis
1 Cryptococcal meningitis
14 Details not known
1 Diabetic coma
1 Emphysema
1 Encephalopathy
1 Epileptic fit
23 G.I. bleed
1 Gastroenteritis
1 General debility

Haemophilia A

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

1 Haemopericardium
2 Haemophilia only on death certificate
3 Haemophilic pseudotumor
2 Haemoptysis
32 Haemorrhage (misc.)
2 Hanging
24 Heart disease
5 HIV-related (No AIDS-defining illness)
1 Hodgkins disease
3 Hodgkins lymphoma
1 Hypothermia
1 Iliopsoas bleed
1 Infection small bowel
2 Intestinal obstruction
5 Intra-abdominal bleed
1 Intrathoracic bleed
1 Legionnaires disease
6 Lymphoma
2 Meningitis
1 Mixed drug toxicity
1 Motor Neurone Disease
3 Multi-organ failure
36 Myocardial infarct
1 Non-haemorrhagic but details not known
1 Non-hodgkins lymphoma
3 Old age
6 Overdose
1 Perforated peptic ulcer
1 Peritonitis
1 Pneumocystitis Pneumonia (reported as "not AIDS")
87 Pneumonia
19 Post-operative complications
5 Post-operative haemorrhage
2 Progressive encephalopathy
4 Pulmonary embolism
1 Pulmonary hypertension
4 Pulmonary oedema
1 Pyelonephritis
1 Rectal haemorrhage

Haemophilia A

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

1 Haemopericardium
2 Haemophilia only on death certificate
3 Haemophilic pseudotumor
2 Haemoptysis
32 Haemorrhage (misc.)
2 Hanging
24 Heart disease
5 HIV-related (No AIDS-defining illness)
1 Hodgkins disease
3 Hodgkins lymphoma
1 Hypothermia
1 Iliopsoas bleed
1 Infection small bowel
2 Intestinal obstruction
5 Intra-abdominal bleed
1 Intrathoracic bleed
1 Legionnaires disease
6 Lymphoma
2 Meningitis
1 Mixed drug toxicity
1 Motor Neurone Disease
3 Multi-organ failure
36 Myocardial infarct
1 Non-haemorrhagic but details not known
1 Non-hodgkins lymphoma
3 Old age
6 Overdose
1 Perforated peptic ulcer
1 Peritonitis
1 Pneumocystitis Pneumonia (reported as "not AIDS")
87 Pneumonia
19 Post-operative complications
5 Post-operative haemorrhage
2 Progressive encephalopathy
4 Pulmonary embolism
1 Pulmonary hypertension
4 Pulmonary oedema
1 Pyelonephritis
1 Rectal haemorrhage

Haemophilia A

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

12 Renal failure
7 Respiratory failure
1 Respiratory tract infection
5 Retroperitoneal bleed
3 Ruptured atheromatous aneurysm aorta
4 Ruptured spleen
1 Sepsis
20 Septicaemia
1 Staphylococcal peritonitis
6 Stroke
1 Sudden unexpected death
17 Suicide
1 Throat haemorrhage
3 Unknown/unascertainable on death certificate

Haemophilia A Total 1475
3 Liver failure
1 Hepatoma
1 Haemorrhage (misc.)
1 Heart disease
2 Renal failure
1 Septicaemia

Combined Haemophilia A, 
Haemophilia B 1 Liver failure associated with cirrhosis and alcoholic liver 

disease
Combined Haemophilia A + 
XII deficiency 1 Cancer

1 Hepatitis
1 Liver failure
1 Accident
1 Acute myeloid leukaemia
3 Cancer
1 Cardiac failure and cardiac arrest
2 Cerebral haemorrhage
1 Diabetic coma
4 Intra-abdominal bleed
1 Pneumonia
1 Post-operative complications
1 Post-operative haemorrhage
1 Respiratory failure
1 Senile myocardial degeneration
1 Senility/Alzheimer's disease
1 Systemic lupus erythematosis (SLE)

Haemophilia A

Haemophilia A with Liver 
Transplant

Acquired Haemophilia A

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

1 Hepatic Artery Aneurysm
2 Hepatitis
1 Hepatitis C
1 Hepatoma
1 Hepatorenal Syndrome
6 Liver failure

3 Liver failure associated with cirrhosis and alcoholic liver 
disease

8 Accident
10 AIDS
1 Bronchitis
31 Cancer
7 Cardiac failure and cardiac arrest
1 Cardiovascular accident
33 Cerebral haemorrhage
1 Cerebrovascular Accident
1 Chronic obstructive airway disease
2 Chronic obstructive pulmonary disease
1 Coronary atherosclerosis
9 Details not known
1 Encephalitis
3 G.I. bleed
1 Gastroenteritis
6 Haemorrhage (misc.)
5 Heart disease
1 Intestinal obstruction
1 Intra-abdominal bleed
2 Multi-organ failure
8 Myocardial infarct
1 Old age
1 Overdose
10 Pneumonia
3 Post-operative complications
1 Pulmonary oedema
5 Renal failure
1 Respiratory failure
2 Septicaemia
2 Stroke
5 Suicide
1 Unknown/unascertainable on death certificate

Haemophilia B Total 180

Haemophilia B

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

1 Hepatic Artery Aneurysm
2 Hepatitis
1 Hepatitis C
1 Hepatoma
1 Hepatorenal Syndrome
6 Liver failure

3 Liver failure associated with cirrhosis and alcoholic liver 
disease

8 Accident
10 AIDS
1 Bronchitis
31 Cancer
7 Cardiac failure and cardiac arrest
1 Cardiovascular accident
33 Cerebral haemorrhage
1 Cerebrovascular Accident
1 Chronic obstructive airway disease
2 Chronic obstructive pulmonary disease
1 Coronary atherosclerosis
9 Details not known
1 Encephalitis
3 G.I. bleed
1 Gastroenteritis
6 Haemorrhage (misc.)
5 Heart disease
1 Intestinal obstruction
1 Intra-abdominal bleed
2 Multi-organ failure
8 Myocardial infarct
1 Old age
1 Overdose
10 Pneumonia
3 Post-operative complications
1 Pulmonary oedema
5 Renal failure
1 Respiratory failure
2 Septicaemia
2 Stroke
5 Suicide
1 Unknown/unascertainable on death certificate

Haemophilia B Total 180

Haemophilia B

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Num Pts Cause of Death

1 Cerebral haemorrhage
1 Details not known

Acquired Haemophilia B 1 Heart disease
3 Cancer
1 Chest infection
12 Details not known
1 Myocardial infarct
1 Septicaemia
3 Cancer
1 Cardiovascular accident
1 Sepsis
2 Liver failure
1 Hepatitis C

1 Liver failure associated with cirrhosis and alcoholic liver 
disease

1 Accident
5 AIDS
18 Cancer
4 Cardiac failure and cardiac arrest
9 Cerebral haemorrhage
1 Details not known
2 G.I. bleed
3 Heart disease
1 Myocardial infarct
1 Overdose
6 Pneumonia
2 Renal failure
2 Respiratory failure
1 Ruptured atheromatous aneurysm aorta
1 Ruptured splenic artery aneurysm

Acquired von Willebrands 1 Cancer
F.X deficiency 1 Respiratory failure
Factor X deficiency with 
Liver Transplant 1 Liver failure associated with cirrhosis and alcoholic liver 

disease

1 Liver failure associated with cirrhosis and alcoholic liver 
disease

1 G.I. bleed
1 Heart disease

Misc. 1 G.I. bleed
Grand Total 1782

Haemophilia B with Liver 
Transplant

Females with VIII deficiency

Females with IX deficiency

von Willebrand disease

F.XI Deficiency

Table 10 (Cont’d) – Hepatitis C – Patients treated at Non Scottish Haemophilia
Centres – Deceased and cause of death 1969 2010
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Diagnosis Cause of Death Total

Haemophilia A with Liver Transplant Cancer 1
Hepatoma 1
Renal failure * 1
Alive 2

Haemophilia B with Liver Transplant Alive 2
Grand Total 7

* This patient is currently registered at a Scottish Centre but was not treated in Scotland during the

period of risk, although he was treated at another centre during the period of risk. We suspect under

reporting of liver transplantation. This will be the focus of part of the hepatitis C look back exercise.

Table 11 – Liver Transplants – Number of patients who have undergone liver
transplant currently registered at a Scottish Haemophilia Centre
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Diagnosis Cause of Death Total

Haemophilia A with Liver Transplant Cancer 1
Hepatoma 1
Renal failure * 1
Alive 2

Haemophilia B with Liver Transplant Alive 2
Grand Total 7

* This patient is currently registered at a Scottish Centre but was not treated in Scotland during the

period of risk, although he was treated at another centre during the period of risk. We suspect under

reporting of liver transplantation. This will be the focus of part of the hepatitis C look back exercise.

Table 11 – Liver Transplants – Number of patients who have undergone liver
transplant currently registered at a Scottish Haemophilia Centre
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Diagnosis Cause of Death Total

Cancer 1
Details not known 1
Haemorrhage (misc.) 1
Heart disease 1
Hepatoma * 1
Liver failure 4
Lymphoma 1
Perforated peptic ulcer 1
Renal failure * 2
Septicaemia 1
Alive * 12
Cerebral haemorrhage 1
Details not known 1
Multi organ failure 1
Alive 5
Cancer 1
Alive 1

Factor X deficiency with Liver Transplant
Liver failure associated with cirrhosis and
alcoholic liver disease 1

Grand Total 37

Haemophilia A with Liver Transplant

Haemophilia B with Liver Transplant

von Willebrand with Liver Transplant

* One from each of these groups of patients has also been registered at a Scottish Centre

Table 12 – Liver Transplants – Number of patients who have undergone liver
transplant currently registered at a Non Scottish Haemophilia Centre

Page | 35 
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Year Hepatoma
Hepatorenal
Syndrome

Liver failure
Liver failure associated with
cirrhosis and alcoholic liver

disease

1969 2
1970 2
1972 2
1973 1
1974 1
1975 1
1979 1 1
1980 1
1983 2
1984 1 2
1985 4
1986 7
1987 2 3
1988 1 1
1989 2 3
1990 3 1
1991 9
1992 9
1993 14 1
1994 10 3
1995 3 3
1996 8 2
1997 10
1998 9
1999 4
2000 15
2001 6
2002 3 4 4
2003 2 1 1
2004 2 3 1
2005 1 1 1
2006 4 1 1 2
2007 2 3
2008 3 4 1
2009 2 6 2
2010 1

Annualised UK Deaths from Liver Disease 1969 2010

Table 13 Annualised UK Deaths from Liver Disease 1969 2010
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Year Hepatoma
Hepatorenal
Syndrome

Liver failure
Liver failure associated with
cirrhosis and alcoholic liver

disease

1969 2
1970 2
1972 2
1973 1
1974 1
1975 1
1979 1 1
1980 1
1983 2
1984 1 2
1985 4
1986 7
1987 2 3
1988 1 1
1989 2 3
1990 3 1
1991 9
1992 9
1993 14 1
1994 10 3
1995 3 3
1996 8 2
1997 10
1998 9
1999 4
2000 15
2001 6
2002 3 4 4
2003 2 1 1
2004 2 3 1
2005 1 1 1
2006 4 1 1 2
2007 2 3
2008 3 4 1
2009 2 6 2
2010 1

Annualised UK Deaths from Liver Disease 1969 2010

Table 13 Annualised UK Deaths from Liver Disease 1969 2010

National Haemophilia Database Bleeding Disorder Statistics for the Penrose Enquiry
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Table 13: shows deaths reported to the National Haemophilia Database attributable to liver disease (all

causes, not just viral liver disease) since the inception of the database in 1968. This is broken down by

year of reporting. Haemophilia centres are expected to report all deaths and causes of death to the

National Haemophilia Database. This has, over the past ten years or more been supplemented by death

certification data on all patients registered with the database from the Office for National Statistics

(recently renamed the Medical Research Information Service). This shows a peak in liver failure deaths

in the nineteen nineties which is attributable to co infection with HIV and HIV related

immunosuppression. The subsequent reduction in deaths from this cause is probably attributable to a

combination of the introduction of HAART, eradication of hepatitis C with interferon, peginterferon and

ribavarin and liver transplantation. We also see the long lag period (assuming all hepatitis C infections

from concentrate occurred prior to 1987) before some patients developed hepatocellular carcinoma as

a complication of hepatitis C.
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Body Role Frequency dates of 
membership 
approximate

Regional Transfusion Directors 
Meetings (England and Wales) 

To coordinate the work of 
transfusion centres in England 
& Wales. The SNBTS was 
represented by an observer at the 
meeting. 

5/6 meetings 
per annum

1972–to date

National Consultative Committee 
on Blood Transfusion

To advise DHSS on the 
organisation and operation of 
the blood transfusion service

As required Not known

Central Consultative Committee on 
Blood Transfusion

Scottish committee providing 
advice to the SHHD on issues in 
the field of blood transfusion

3-4 meetings 
per annum

1970–1975

Advisory Committee on the 
National Blood Transfusion Service 

To advise the DHSS on the 
coordination of the development 
and work of RTCs and the 
Central Blood Laboratories 
in England & Wales , and the 
English & Welsh BTS and those of 
Scotland & N. Ireland. The SNBTS 
was represented by an observer 
at the meetings. 

As required 1980–1986

National Blood Service Donor 
Consultants and Medical 
Practitioners Committee (England 
and North Wales)

To revise criteria for the selection 
of blood donors

As required 1980s

Joint UKBTS/NIBSC Professional 
Advisory Committee (JPAC)

To produce professional 
guidelines for the operation of 
blood transfusion services.  

3/4 times per 
annum

1985–to date

JPAC standing advisory committee 
on Transfusion Transmitted 
Infections 

To advise the UK BTS on matters 
concerning the viral safety of 
blood and blood products

3 or 4 times 
per annum

Throughout 
the lifetime of 
the committee

JPAC standing advisory committee 
on Blood Components 

To provide advice on the safety 
and quality of blood components 
to the UK Transfusion Services/
NIBSC Joint Professional Advisory 
Committee. 

3 or 4 times 
per annum

Throughout 
the lifetime of 
the committee 

JPAC standing advisory committee 
on Donor Care and Selection

To devise the donor selection 
criteria and formulation of donor 
selection guidelines for the UK, 
to ensure the safety of the blood 
supply and donors.

3 or 4 times  
per annum

Throughout 
the lifetime of 
the committee

SNBTS/SHHD/Haemophilia Directors 
Meeting 

To plan provision of haemophilia 
treatment products in Scotland 

Annual (a Sub-
Committee 
called the 
‘Coagulation 
Factor 
Working Party’ 
met more 
frequently

1979–to date

UK Haemophilia Directors Meeting To report on and plan provision 
of haemophilia treatment on the 
UK

Annual 1971–2006 

UK Forum To coordinate activities of UK 
Blood Services

4 times per 
annum

1998 to date
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Body Role Frequency dates of 
membership 
approximate

SNBTA Scottish Association representing 
interests of blood donors

Annual 1997 to date

Clinical Users Group (replaced 
by Scottish Clinical Transfusion 
Advisory Committee in 2007)

To oversee the strategic 
reorganisation of the SNBTS 
which centralised processing 
and testing in two units based in 
Glasgow and Edinburgh.

4 times per 
annum

1999–2006

Scottish Clinical Transfusion 
Advisory Committee

To promote the delivery of safe, 
best transfusion practice for 
patients in Scotland, provide 
a formal interface between 
SNBTS and Hospital Transfusion 
Committees, promote adherence 
to relevant legislation, encourage 
clinical transfusion research, 
advise on methods to support 
the above aims at national and 
local level.

4 times per 
annum

2007 to date

In addition to this it was common for some SNBTS employees to sit as invited experts on various national 
and international bodies.
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609

Commercial blood product use 1/9/85 to 
31/12/1988 (by region)

Edinburgh 1985 1986 1987 1988

Product used

FEIBA 2 2 1 3

Hyate C 1 1 0 1

Profilate 0 0 0 7

8Y 0 0 0 1

Monoclate 0 0 0 1

Total patients treated 3 3 1 13

Glasgow 1985 1986 1987 1988

Product used

FEIBA 3 5 5 3

Hyate C 1 4 2 0

Profilate 0 0 0 34

Factorate 0 0 0 1

Immuno IX 16 0 0 0

Total patients treated 20 9 7 38

Source of Edinburgh figures is SGH.002.2267
Sources for Glasgow figures are SGH.002.2025 and SGH.002.2026



Appendix 3: Commercial Concentrate

610

Fa
ct

o
r 

V
III

 u
sa

g
e

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

A
b

er
d

ee
n

PF
C

0
0

0
0

0
55

0,
00

0
37

0,
00

0
43

9,
00

0
36

5,
00

0
48

5,
00

0

C
o

m
m

er
ci

al
 

0
0

0
0

0
0

30
,0

00
0

0

O
ve

ra
ll

55
0,

00
0

40
0,

00
0

D
u

n
d

ee
PF

C
0

0
0

0
0

56
0,

00
0

56
0,

00
0

51
7,

00
0

56
6,

00
0

49
9,

00
0

C
o

m
m

er
ci

al
0

0
0

0
0

0
0

0
0

O
ve

ra
ll

36
0,

00
0

34
0,

00
0

35
0,

00
0

44
0,

00
0

56
0,

00
0

56
0,

00
0

56
0,

00
0

Ed
in

b
u

rg
h

PF
C

0
0

0
0

0
2,

50
0,

00
0

2,
61

0,
00

0
1,

77
8,

00
0

2,
34

7,
00

0
3,

65
1,

00
0

C
o

m
m

er
ci

al
0

0
0

0
0

0
32

0,
00

0
0

0

O
ve

ra
ll

2,
26

0,
00

0
2,

39
0,

00
0

1,
68

0,
00

0
1,

99
0,

00
0

2,
73

0,
00

0
2,

50
0,

00
0

2,
93

0,
00

0

G
la

sg
o

w
PF

C
0

0
0

0
0

4,
50

0,
00

0
4,

75
0,

00
0

3,
94

7,
00

0
4,

10
0,

00
0

4,
61

9,
00

0

C
o

m
m

er
ci

al
0

0
0

0
0

0
56

0,
00

0
0

0

O
ve

ra
ll

3,
46

0,
00

0
3,

42
0,

00
0

2,
88

0,
00

0
3,

32
0,

00
0

4,
50

0,
00

0
4,

50
0,

00
0

5,
31

0,
00

0

In
ve

rn
es

s
PF

C
0

0
0

0
0

37
0,

00
0

43
0,

00
0

27
3,

00
0

30
2,

00
0

30
1,

00
0

C
o

m
m

er
ci

al
0

0
0

0
0

0
0

0
0

O
ve

ra
ll

37
0,

00
0

43
0,

00
0

N
at

io
n

al
 t

o
ta

ls
 

PF
C

0
0

0
0

0
0

0
0

0
0

8,
48

0,
00

0
8,

72
0,

00
0

6,
95

4,
00

0
7,

68
0,

00
0

9,
55

5,
00

0

C
o

m
m

er
ci

al
0

0
0

0
0

0
0

0
0

0
0

91
0,

00
0

0
0

0

To
ta

l u
n

it
s 

u
se

d
0

0
0

0
0

6,
08

0,
00

0
6,

15
0,

00
0

4,
91

0,
00

0
5,

75
0,

00
0

7,
79

0,
00

0
8,

48
0,

00
0

9,
63

0,
00

0
6,

95
4,

00
0

7,
68

0,
00

0
9,

55
5,

00
0

Fi
gu

re
s 

fo
r 

19
88

 a
nd

 1
98

9 
co

nt
ai

ne
d 

in
 F

ac
to

r 
V

III
 w

or
ki

ng
 p

ar
ty

 d
oc

um
en

t 
SN

B.
00

1.
43

16
 

 
 

 
 

 
 

 
O

ve
ra

ll 
us

ag
e 

fig
ur

es
 f

or
 E

di
nb

ur
gh

/G
la

sg
ow

/D
un

de
e 

co
nt

ai
ne

d 
in

 S
G

H
.0

02
.4

68
2 

 
 

 
 

 
 

 
PF

C
 s

ta
ts

 f
or

 1
99

0-
19

92
 a

re
 f

ro
m

 S
N

B.
00

1.
11

54
 (o

rig
in

al
ly

 s
ou

rc
ed

 f
ro

m
 c

oa
gu

la
tio

n 
fa

ct
or

 u
sa

ge
 s

ur
ve

y)
 

 
 

 
 

 
 

 
ch

ec
k 

SN
B.

00
5.

87
55

 f
or

 8
7 

an
d 

88
 fi

gu
re

s



Appendix 3: Commercial Concentrate
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PFC plasma figures

Plasma received from 
regions (kg)

Plasma removed for processing (kg) Stock at year end (kg)

1976 22859.5 18234.7 32056.5

1977 27839 41219 18676.5

1978 32541 41846 9371.5

1979 33942 37874 5439.5

1980 38485.2 39819.1 4105.6

1981 42388.3 41812.9 4681

1982 50519.9 46831.4 8369.5

1983 61005.1 51671.5 15689.3

1984 26031.5

1985 75928.9 61709.3 40251.1

1986

1987

1988

1989

1990

1991

1992

1979 removal figures include 698kg of wastage

Figures from 1983 onwards include plasma received from and processed on behalf of Belfast. It is possible to identify the amount of 
plasma received from Belfast but not the amount of plasma processed.

1982 received from region figure includes 6.9kg returned from processing

Inconsistency exists in relation to year end figure for 1979 so original figure has been carried forward and SNBTS figures have been 
recalculated

Figures sourced from documents called “Production of Plasma fractions for quarter & year ended 31 March…”
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APPENDIX 4

SCOTTISH CENTRE FOR INFECTION AND 
ENVIRONMENTAL HEALTH – HIV/AIDS
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