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Glossary 

albumin A major protein circulated in the bloodstream. Albumin levels can be 

!ow in malnutrition and in diseases of the kidney and liver. Albumin, 

extracted from blood donations, is used in the treatment of a wide 

variety of medical conditions 

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 a 'foreign invader' (e.g. measles virus) or 

less effective (e.g. HIV, Hepatitis B and hepatitis C infection). 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-D 

immunoglobulin 

A preparation of human anti-rhesus antibodies derived from piasma 

of selected donors. An important product of piasma fractionation 

which is used to prevent rhesus disease of the newborn. 

anti-
haemophiiic 
globulin (AHG) 

An older term used to describe factor VIII 

cellular 

constituents 

Constituents of blood in the form of cells (eg. red cells, white cells, 

platelets) 

erythrocytes Red cells 

factor VII i A blood coagulation factor which is lacking in people with 

haemophilia A. Factor Vfll 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 IX A blood coagulation factor which is lacking in people with 

haemophilia B. 

haemostatic stopping bleeding 

m iu million international units (one international unit being the biological 

activity of a coagulation factor present in one millilitre of biood 

plasma of a normal person). 

OAS Optimal Additive Solution; a mixture of additives designed for the 
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suspension of red cells which enabled more plasma to be recovered 

from a donation of whole blood 

plasma The straw coloured liquid portion of blood. Contains proteins (e.g. 

albumin, antibodies, clotting factors) as well as hormones, fats and 

dissolved salts and gasses. 

recombinant A technique in which a specific segment of DNA is isolated and 

inserted into a bacterium or other new host (e.g. yeast, animal cell) in 

a form that allows the DNA segment to be replicated as the new host 

multiplies. The DNA segment is said to have been 'cloned' because 

it exists free of the rest of the DNA from which it was derived. Used 

in the modern treatment of haemophilia in the form of recombinant 

Factor VIII and Factor IX concentrates in which the human 

coagulation factor is synthesised by hamster cells. 

supernatant The solution remaining after a precipitate has been removed by 

centrifugation. 
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SUMMARY 

Demand for blood and blood products increased strongly in developed countries during 

the 1970s as a result of medical developments, including advances in the treatment of 

disorders of the blood such as haemophilia. In 1975, the World Health Assembly of the 

World Health Organisation advised that all countries should aim to meet their medical 

needs for blood and blood products from within their own population, taking donations 

of whole blood or plasma in volumes that were considered to be safe for the donor. 

Donors should be motivated by altruism and should not be paid as blood from paid 

donors was known to cause a higher incidence of hepatitis than blood from unpaid 

donors. This objective, known as self-sufficiency, was based on ethical and safety 

considerations and was at first strongly supported in principle by successive 

governments of the United Kingdom. However, in 1990, the UK Government provided 

a definition, in which self-sufficiency was considered to have been achieved when 

supplies of domestically sourced products are sufficient to meet the needs of all 

patients whose clinicians prefer these to other available products. 

Although this advice concerned a number of different blood and blood products, the 

greatest difficulty lay in providing adequate therapy for the treatment of haemophilia A, 

a serious disorder caused by a deficiency of factor Vlli, a protein required for blood 

clotting. There were a number of reasons for this being so difficult; 

• factor Vlil is a fragile protein, only a small proportion of which survives the 

processes used for its extraction and purification, 

• factor Vlli is a trace constituent and must be obtained from a large number of 

blood donations to provide treatment sufficient for all patients, 

• sophisticated, large-scale manufacturing facilities are needed to extract the fragile 

protein from large-volumes of blood plasma under pharmaceutical conditions, 

• the high demand and low recovery meant that large volumes of plasma were 

needed for self-sufficiency which exceeded the normal capability of national Red 

Cross and Blood Transfusion Services, 

• provision of the systems and facilities required was far from straightforward and 

depended on long-term planning, 

• the demand for Factor Vlli concentrate was much greater and increased more 

rapidly than had been estimated originally by expert bodies. As treatment 

became available, clinicians and patients became more exacting in their needs, 

first requiring home therapy and then prophylaxis regimes. 
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Commercial Factor VIII concentrates that were obtained by practices (i.e. paid donors 

with high donation frequency and volume) which did not comply with guidance from the 

WHO, became available during the 1970s and offered an alternative to domestic 

concentrates, particularly where the supply of the latter was not sufficient to meet 

clinical demand. As demand escalated progressively, commercial products came to 

supply most of the Factor Vlli concentrate throughout the world. Despite virtually all 

countries aspiring to national self-sufficiency, few have ever achieved this objective 

using donations from unpaid volunteers. 

in Scotland, the SNBTS supplied two types of blood product for the treatment of 

haemophilia A, cryoprecipitate and Factor Vill concentrate, with the concentrate being 

generally preferred by clinicians and by patients. Estimates of demand were agreed at 

meetings of SNBTS Directors and Haemophilia Directors in Scotland under the 

auspices of SHHD. Production levels that would achieve self-sufficiency increased 

steadily, doubling on average every 4 years. 

If cryoprecipitate is accepted as having been suitable for the treatment of 

haemophilia A when there was a shortfall of concentrate, then sufficient factor VIII was 

available from the SNBTS to provide a volume of treatment for Scotland which was 

comparable on a population basis to the actual level of use in the UK, from 1975/76 to 

1989/90, with the possible exception of 1982/83, when the amount supplied by the 

SNBTS equated to about 90% of the average level of use throughout the UK. 

If cryoprecipitate is considered to have been unsuitable as an alternative to concentrate 

when there was a shortfall in the amount of Factor VIII concentrate, then supply from 

the SNBTS did not fully match the level used in the UK until 1983/84. Despite this 

apparent shortfall of Factor VIII concentrate, production of Factor VIM concentrate by 

the SNBTS exceeded the amount of concentrate used in Scotland throughout the 

period 1979 to 1985, except for 1980, when the amount of concentrate used clinically 

doubled in one year. 

This performance by the SNBTS was achieved by: 

• increasing the number of blood donations by over 20% from 1975-1981 

• increasing the amount of fresh frozen plasma by over 4-fold from 1975-1984 

• increasing the yield of factor VIII in fractionation by over 50% from 1978-1981, 

• constructing a new manufacturing facility with sufficient capacity to process all of 

the plasma supplied, which opened in 1975. 
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A smali proportion of the Factor Vlli concentrate used in Scotland during the early 

1980s was obtained from commercial suppliers. This was comparable in quantity to an 

amount of unused SNBTS Factor Vlil concentrate which had been released for use by 

the SNBTS and which was being held in storage at the West of Scotland Regional 

Blood Transfusion Centre (WRTC) in 1984, Supplies of Factor Vlil concentrate from 

the SNBTS were sufficiently strong thereafter to avoid commercial Factor VIII 

concentrate being purchased in Scotland until 1988/89, at which point finance was 

provided to allow the SNBTS to further increase the supply of plasma for fractionation. 

Some commercial Factor VIII prepared using monoclonal antibody purification 

continued to be purchased by Haemophilia Directors in the 1990s, as the SNBTS did 

not prepare a Factor VIII concentrate by this method. 
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1. INTRODUCTION 

Self-sufficiency in the supply of blood products for England & Wales has been 

considered in depth in reports by the Department of Health (Department of Health, 

20061) and by Lord Archer of Sandwell (Archer et al, 20092). Neither of these reports 

examined Scotland. 

In Scotland, a new facility for the manufacture of plasma products for the SNBTS 

became operational in 1975. By the late-1970s, the SNBTS output of all products was 

sufficient to meet expected clinical demand, with the exception of Factor VIII 

concentrate for the treatment of haemophilia A (Grant, et al.19803). 

Some twenty different plasma products were manufactured at the Protein Fractionation 

Centre (PFC) (Foster, 20084). Of these, Factor Vlli concentrate presented the greatest 

challenge to the SNBTS as it was the most difficult product to manufacture and growth 

in demand was high. Alternative products, from commercial sources, were associated 

with a greater risk of infection than products supplied by the SNBTS. Therefore, these 

notes will focus on the provision of Factor VIII for the treatment of haemophilia A, 

especially in the period before safety of coagulation factor concentrates with respect to 

transmission of HIV and hepatitis C was achieved. 

1.1- Therapeutic Proteins from Human Blood Plasma 

The concept that human proteins could be extracted from blood plasma for use in 

medical therapies was conceived in the USA in 1940 by Edwin J Cohn (Cohn, 1948® 

Surgenor, 2002§). As well as laying a foundation for the provision of major plasma 

proteins such as albumin and immunoglobulin (antibodies) the procedures devised by 

Cohn for the 'fractionation' of blood plasma (Cohn et al. 1946§) also provided a fraction 

(Cohn Fraction 1) which was effective in the treatment of haemophilia. 

1.2. Blood Products for the Treatment of Haemophilia 

Infusions of whole blood (Emile-Weil, 1906§) or blood piasma (Feissley, 1924®) were 

the first medical treatments that were found to be useful in treating the disorder of 

haemophilia. However, the volumes needed to stop bleeding in severe haemophilia 

were so large that neither whole blood nor plasma was able to fully correct the 

haemostatic defect, causing leading medical experts to conclude "concentrated 
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preparations of A.H.G. [i.e. FVIII] seem to provide the only practical form of therapy" 

(Biggs & MacFariane, 1957§). 

in 1959 it was discovered that a residue which remained in the bottle following the 

transfusion of thawed plasma contained anti-haemophilic factor (factor VIII) activity 

(Pool & Robinson, 1959§). The factor Vlil activity that was concentrated in this 

material, named cryoprecipitate, was able to correct the haemostatic defect in 

haemophilia A (Pool & Shannon, 1965s) and became the mainstay of haemophilia 

treatment in the UK from 1966 (Forbes & Prentice, 1977s). 

At the same time, new preparations for the treatment of haemophilia, known as 

intermediate-purity concentrates, were emerging in the United States (Hershgold et al, 

1966;® Johnson et al, 1967;®) and have been the subject of detailed reviews (Aronson, 

1990;® Kasperet al, 1993s). 

Intermediate-purity concentrates were derived from cryoprecipitate or a similar piasma 

fraction. They were more potent, defined and purified than cryoprecipitate; they could 

be filtered to remove bacterial contaminants and had a lower incidence of allergic 

reactions than cryoprecipitate. In contrast to cryoprecipitate they were also amenable 

to large volume manufacture compliant with good pharmaceutical manufacturing 

practice (GMP). The fact that they were freeze dried also made them easier, quicker 

and more convenient to use than cryoprecipitate, which had to be stored frozen. 

Crucially, they enabled patients to treat themselves at home, giving people with 

haemophilia access to education and employment which had not previously been 

possible. 

Intermediate-purity concentrates of Factor Vlil were developed by a number of 

commercial companies in the USA and in Europe and were imported into the UK from 

1972 (Biggs, 1977s). The NHS manufacturers of plasma products in England and in 

Scotland also developed intermediate-purity concentrates of Factor VIII and Factor IX 

in the early 1970s for the treatment of haemophilia A and haemophilia B respectively. 

Although the availability of these new products opened the way to improved treatment 

in comparison with cryoprecipitate, the new products carried cost implications. There 

was also a possible increase in the risk of hepatitis transmission. This was due to each 

batch being derived from many donations and as a result of commercial concentrates 

being derived from paid plasma donors in the USA, a category of donor known to have 

a higher prevalence of infection with hepatitis (Titmuss, 19705). 
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In 1973, the Department of Health & Social Security (DHSS) established an Expert 

Group to provide advice on this matter. The terms of reference of the Expert Group 

were "To advise the Department on trends in methods of treatment of haemophilia and 

allied conditions; and to consider possible future requirements for the treatment of the 

condition and the consequences for the supply of therapeutic agents". 

At its first meeting (DHSS, 19736), the Expert Group confirmed that freeze dried 

intermediate-purity concentrates were the product of choice for the treatment of 

haemophilia, despite "the theoretically increased risk of acquiring hepatitis", and 

recommended that: 

• "the UK should aim to become self-sufficient as soon as possible by increasing 

home [i.e. UK] production of freeze-dried AHG [i.e. anti-haemophilic globulin or 

Factor Vlli] concentrate". 

• "Regional Transfusion Directors should be consulted in terms of increased 

demands upon the Blood Transfusion Services decreasing production of 

cryoprecipitate, increasing production of fresh-frozen plasma for fractionation and 

possibly increased collection of plasma by plasmapheresis". 

• "It was also suggested that the National Medical Director of the Scottish National 

Blood Transfusion Association and Mr Watt of the Edinburgh BPL (sic) should be 

invited to join the group". 

2. SELF-SUFFICIENCY 

2-1 Government Policy 

The 1973 recommendation from the Expert Group that the UK should aim to become 

self-sufficient was accepted by the DHSS and was acknowledged formally on 22 

January 1975 in a Parliamentary statement by Dr David Owen, the Minister of State for 

Health. The objective of achieving self-sufficiency in the UK was endorsed by the 

succeeding government on the 15 of December 1980, in an announcement to the 

House of Commons by Sir George Young, Under-Secretary of State for Health & Social 

Security. 

The Department of Health has since confirmed (Department of Health, 20061) that the 

British Government supported recommendations on national self-sufficiency from the 

World Health Organisation and from the Council of Europe. 
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2.1.1 The World Health Organisation. Recommendation WHA 28.72 

On 29th May 1975 the World Health Assembly adopted Resolution WHA 28.72 on the 

utilization and supply of human blood and blood products (World Health Assembly, 

19757) which included: 

• "being aware of the higher risk of transmitting diseases when blood products have 

been obtained from paid rather than from voluntary donors," 

• "and of the harmful consequences to the health of donors of too frequent blood 

donations (one of the causes being remuneration)," 

and urged Member States to: 

• "promote the development of national blood services based on voluntary 

nonremunerated donation of blood;" 

• "enact effective legislation governing the operation of blood services and to take 

other actions necessary to protect and promote the health of blood donors and of 

recipients of blood and blood products;" 

and requested: 

• "cooperation between countries to secure adequate supply of blood products 

based on voluntary donations;" 

A Group of Experts was established by the World Health Organisation (WHO) to 

develop this policy further. The Group met on 9-13 December 1975 in conjunction with 

the League of Red Cross Societies, the Internationa! Society of Blood Transfusion and 

the Council of Europe (World Health Organisation, 19778). The final recommendations 

of the group included the follow points: 

• "a non-profit national blood transfusion service should rely upon voluntary unpaid 

donors and relate its activities to the country's need, particularly for erythrocytes. 

In so doing it could provide most if not all of the plasma needed to prepare 

albumin, coagulation factors and immunoglobulins. The use of component 

therapy , a sound logistic organization and judicious supplementary use 

of electrolyte solutions are essential. Plasmapheresis should only be part of a 

national blood transfusion programme and used to cover any deficit of plasma 

needed for the preparation of clinically useful derivatives. As in the case of whole 

blood donation, only voluntary unpaid donors should be recruited for 

plasmapheresis " 

• "because the plasma protein which is most slowly regenerated after plasma 

withdrawal appears to be albumin, the interval between plasmapheresis should be 

long enough to allow the body content of albumin to return to normal well before 

the next donation. The donation of plasma by a healthy individual should 
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therefore not exceed 600 ml on each occasion with a maximum of 15 litres per 

annum. The interval between two consecutive plasmapheresis should in general 

not be less than 2 weeks." 

• "as the long-term effects of repeated plasmapheresis and hyperimmunisation on 

the health of the donor are not well known, both retrospective and prospective 

controlled studies should be undertaken to identify and evaluate the health 

hazards that may be inherent in these procedures " 

• "national health authorities should have responsibility of blood transfusion 

services in all countries " 

• "effective legislation should be enacted in all countries regulating blood donation 

(including the collection of plasma by plasmapheresis), processing, distribution, 

export and import of blood and blood products. Such legislation should take into 

account the medical and ethical problems involved, and protect the donors and 

recipients from commercial exploitation." 

2.1-2 The Council of Europe Recommendation R (80) 5. 

On 30th April 1980, the Council of Europe Committee of Ministers to Member States 

adopted Recommendation R (80) 5 concerning blood products for the treatment of 

haemophiiiacs (Council of Europe, 19809) in which it advised governments of member 

states to: 

• establish " minimal criteria for the quality, packaging, labelling and control of blood 

products for the treatment of haemophiliacs;" 

• ensure " that the available products are put to optimal use from a medical and 

socio-economic point of view;" 

• inform " all concerned in haemophilia therapy of the problems arising from the 

procurement and rational use of blood components concerned in order to balance 

the needs and resources;" 

• reach "as far as possible, self-sufficiency of the member states both in 

respect of antihaemophilia products and blood plasma required for their 

preparation". 

• increase " whole blood collections and the development of plasmapheresis 

• achieve "the optimal use of red cell concentrates, albumin and plasma protein 

solutions " 

• limit "use of fresh-frozen and freeze-dried plasma " 

• use "frozen cryoprecipitate only when other preparations of Factor VIII of 

controlled potency are not available with satisfactory conditions of efficiency, 

safety and cost". 
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• follow "the recommendations of WHO and of the League of Red Cross Societies 

concerning the promotion of voluntary non-remunerated blood and plasma 

donations" 

• make "special efforts to reduce the risk of transmission of hepatitis 

• achieve "a balance between the available resources and the justified needs 

of haemophiliacs", 

2.1.3 The Council of Europe Recommendation R (81) 14 

On 11 September 1981, the Council of Europe Committee of Ministers to Member 

States adopted Recommendation R (81) 14 concerning the prevention of transmission 

of infectious diseases by the international transfer of blood products (Council of 

Europe, 198110) in which it advised governments of member states: 

• that the transmission of infections through the international transfer of blood, 

its components and derivatives represents a constant health hazard for 

recipients " 

• that national regulations be established concerning the importation of blood, 

its components and derivatives with a view to limiting as fully as possible potential 

health hazards due to the transmission of infectious agents " 

2.1-4 The Council of Europe Recommendation R (83) 8. 

On 23 June 1983, the Council of Europe Committee of Ministers to Member States 

adopted Recommendation R (83) 8 concerning the prevention of the possible 

transmission of AIDS to patients receiving blood or blood products (Council of Europe, 

198311) in which it advised governments of member states: 

• "to expose the recipient to a minimum number of donations of blood when the 

transfusion is of cellular and coagulation factor products," 

• "to achieve national self-sufficiency in the production of coagulation factor 

products from voluntary, non-remunerated donors," 

• "to avoid importation of blood plasma and coagulation factor products from 

countries with risk populations and from paid donors;" 

• . .to avoid wherever possible the use of coagulation factor products prepared 

from large plasma pools; this is especially important for those countries where 

self-sufficiency in the production of such products has not yet been achieved;" 

• "to pursue rapid and full implementation of Recommendations No. R (80) 5 and 

No. R (81) 14." 
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Despite the strong support of the British Government (Department of Health, 20066) for 

the 1975 WHO resolution WHA 28.72 and for the recommendations from the Council of 

Europe, the British Government subsequently adopted a policy that stated: 

"The principle of self-sufficiency therefore means that the supplies of domestically 

sou reed blood products should be sufficient, both in range and quantity, to meet the 

needs of all patients whose clinicians prefer these to other available products". 

(Acheson, 199012). 

With this explanation, the UK government provided a new and unique definition of self-

sufficiency, such that national supplies from unpaid donors were required only where 

individual clinicians preferred not to use commercial products from paid donors. The 

date when this particular definition became UK Government policy is not known. 

2.1.5 The impact of variant Creutzfeldt-Jakob Disease (vCJD) 

The policy of achieving self-sufficiency within the UK ended in 1998 when, in response 

to concerns over a theoretical risk of vCJD being transmitted via blood products 

(Ludlam, 1997s), the Department of Health first authorised the importation of plasma for 

fractionation (Department of Health, 199813) and then banned the manufacture of 

plasma products from UK-donor plasma (Department of Health, 1998s). In addition the 

Scottish Home & Health Department (SHHD) decided to fully fund the purchase of 

Factor VIII and Factor IX concentrates manufactured commercially using recombinant 

technology. 

In responding to this decision, the SNBTS replaced plasma from donors in Scotland 

with imports from Germany and from the USA, obtaining plasma from voluntary non-

remunerated donors as far as possible in order to continue to comply with the 

underlying principles of the WHO and the Council of Europe. 

In England, the NHS Bio-Products Laboratory (BPL) replaced UK-donor plasma with 

paid-donor plasma provided by Life Resources Inc, a company with 24 commercial 

plasma collection centres in the USA, which was subsequently purchased by the UK 

Department of Health (Department of Health, 200214) in order to safeguard supplies of 

plasma to BPL. 

In the 12 years since the ban on UK plasma was introduced, only one potential 

transmission of vCJD via UK plasma products has emerged. In this case, a sample of 

tissue from a haemophilia A patient, with no symptoms of vCJD, and who died from 

other causes, tested positive for vCJD at a post-mortem examination. Although none 
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of the test results from 22 additional tissue samples were able to confirm the original 

positive result (Peden et al, 201015), this has been accepted as a case of vCJD 

transmission (Health Protection Agency, 200916). 

In 2006, the devolved Scottish Government accepted a recommendation from SNBTS 

Directors and the Board of National Services Scotland (formerly the Common Services 

Agency) that the SNBTS should no longer provide Scotland with plasma products, 

primarily because the move to recombinant coagulation factors, the cost of importing 

piasma, a reduction in the use of albumin and a requirement for substantial investment 

in the facility led to the PFC being considered to be no longer economic (Scottish 

Executive, 200617). 

As a result of this decision, the Scottish Protein Fractionation Centre (PFC) was closed 

and Scotland's plasma products have since been obtained from suppliers who depend 

mainly on remunerated donors in the USA as a source of plasma; thereby ending 

Scotland's aspiration to self-sufficiency in plasma products using unpaid volunteer 

donors, 

2.2 Policy into Practice 

Achieving national self-sufficiency using local piasma from volunteer non-remunerated 

donors was not straightforward. A number of different plasma products had to be 

produced (e.g. Factor Vlli concentrate, Factor IX concentrate, Albumin and a range of 

immunoglobulin products) to pharmaceutical standards and quality comparable to 

equivalent products from a number of specialist, multinational pharmaceutical 

companies (e.g. Alpha, Armour, Baxter, Cutter, Immuno). 

Although al! products had to comply with specifications established by national 

authorities (e.g. Committee on Safety of Medicines, National Institute for Biological 

Standards and Control) there were inevitable variations between products from 

different manufacturers, such as variations in dose size, product potency or 

reconstitution time. 

The dilemma facing clinicians was whether to select the product they believed to have 

the best characteristics, perhaps Factor VIII from company A, Factor IX from company 

B, Albumin from company C and immunoglobulin from company D, or to restrict 

themselves to products from their national organisation, such as a Red Cross or Blood 

Transfusion Service. 
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The challenge facing Red Cross and Blood Transfusion Services was not only to 

provide a range of products which complied with national specifications but also, for 

each product, to match as far as possible the best characteristics of any product 

available commercially. Unlike commercial companies, national organisations had to 

achieve this whilst producing all products in quantities sufficient to treat their whole 

population, using only unpaid donors from within their own population and with 

donation volumes specified by WHO8 and by the Council of Europe. They also lacked 

a team of sales and marketing representatives to promote their products and offer 

clinicians support for research and attendance at meetings. 

Although most countries supported the 1975 resolution of the World Health Assembly 

and aspired to national self-sufficiency, little progress was made. Despite growth in 

the not-for-profit sector, increasing product demand meant that by the mid-1980s about 

70% of the world's plasma products were being supplied by the commercial sector 

using plasma obtained predominantly from paid donors (Foster, 199418). With 

donation volumes per donor that were unique to the USA, this is a situation which 

remains essentially the same today (Lamb, 200919). 

To understand why the vast majority of countries failed to achieve self-sufficiency 

using non-remunerated donors, it is necessary to consider a number of different 

elements that had to be addressed. These included: 

2.2.1 Forecasting Product Demand 

Long-term forecasting is required because most of the elements needed to achieve 

self-sufficiency need considerable time and resources to implement. The necessary 

information can only be provided by knowledgeable doctors responsible for the 

treatment of patients, such as haemophilia directors. Given the timescales involved, 

forecasts that were accurate in predicting future needs were necessary for self-

sufficiency to be achieved. What was not readily predicted was how the availability of 

concentrates would change practice and drive up demand. 

2.2.2 Forecasting Product Yield 

To achieve a specified supply of product, the quantity of plasma required was 

determined by the yield obtained after manufacture, hence accurate estimates of 

product yield were needed in order to plan for the provision of suitable quantities of 

plasma. 
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2.2.3 Supply of Plasma 

During the 1970s plasma for fractionation in the not-for-profit sector (e.g. Blood 

Transfusion Services and Red Cross organisations) was mainly obtained from 

donations of whole-blood which had not been used and which had 'out-dated'. This 

type of plasma was not suitable for the preparation of coagulation factors such as 

factor VIII, which were too sensitive to survive the length of time involved. Out-dated, 

or time-expired plasma was suitable for the preparation of albumin and normal 

immunoglobulin. 

Only plasma which had been separated from the cellular constituents shortly after 

donation, and frozen quickly, was suitable for the preparation of concentrates of Factor 

Vlli and Factor IX used in the treatment of haemophilia A and B respectively. 

Plasma obtained in this manner, designated Fresh Frozen Plasma (FFP), was 

sometimes known as 'recovered' piasma if it was recovered from a donation of whole-

blood. An alternative way of obtaining FFP, involves returning the cellular components 

to the donor, using sterile procedures, known as plasmapheresis. FFP obtained in this 

manner is known as 'source' plasma and was used predominantly by commercial 

manufacturers. In the USA, red cells for transfusion must be labelled if obtained from 

a paid donor. This policy caused the supply of red cells to be restricted to not-for-profit 

organisations that used unpaid donors. By contrast most plasma collection 

organisations obtained paid-donor plasma using the technique of plasmapheresis, with 

no cellular components being provided. 

The frequency by which a person can donate whole-blood is limited by the time taken 

to recover the lost cellular constituents, resulting in donation frequency usually being 

restricted to two or three times per donor per annum, with typically about 0.5 litres of 

plasma per annum being obtained per donor. 

By contrast more frequent donations of greater volume can be obtained by 

plasmapheresis, as the limiting factor is the time taken for the donor to synthesise 

plasma proteins rather than cellular constituents. 

In the UK, the volume of plasma that could be obtained by plasmapheresis from a 

donor was restricted to 12 litres per annum. Regulations in the USA are much less 

stringent than elsewhere in the world and allowed up to 60 litres per annum per donor; 

a practice which, together with the size of population and the incentive of donor-
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remuneration, enabled the USA to provide the world with most of its plasma products; 

a situation which continues to this day. 

2,2.4 Manufacturing Capability 

The preparation of plasma products is a highly specialised field of pharmaceutical 

manufacturing where, in contrast to the manufacture of conventional pharmaceuticals, 

a large number of different products are obtained from a common biological feedstock. 

The complexity of both the starting material and the resultant products, as well as the 

multiplicity of different products, means that their preparation, known as piasma 

fractionation, requires considerable knowledge and expertise from a wide range of 

scientific and technical disciplines, as well as a close involvement with suitable medical 

experts. 

The facilities required for the fractionation of plasma are equally complex, involving 

temperature controlled areas for large-scale processing ranging from -5°C to +20°C 

and from -40°C to +30°C for storage. Processing facilities that are hygienic, with 

provision for sterilisation of equipment, reagents and materials and with aseptic 

facilities in which products can be dispensed and sealed in their final container free 

from bacterial contamination are also required. 

In addition to facilities for production, expertise and resources are required for Quality 

Contra! and Quality Assurance and for the maintenance of utilities, including plant for 

refrigeration and air-handling as well as major items of industrial pharmaceutical plant 

for the sterilisation of process equipment, materials and reagents and for freeze drying 

products, A research and development capability is also essential to assist in problem 

solving and to ensure that products and procedures benefit from emerging knowledge. 

In the absence of a manufacturing capability, some countries (e.g. Norway) achieved 

self-sufficiency by arranging for the plasma from their own population to be processed 

elsewhere, with the resultant products being returned. It is unlikely that dedicated 

facilities would be available for this purpose, and therefore a risk of mixing with plasma 

from other sources within the manufacturing plant could not be excluded, making this 

option somewhat less than ideal prior to the deveiopment of virus inactivation 

technology. 

2.3 Management Processes (Scotland) 
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The provision of blood products for the treatment of people with haemophilia in 

Scotland was considered at a number of tiers of management. 

2.3.1 National Management Processes 

Blood product requirements for the treatment of people with haemophilia and related 

policies were considered at meetings between officials of the SHHD, Haemophilia 

Directors and SNBTS Directors. These meetings were arranged by the SHHD and 

were generally held annually, sometimes with a working group to progress matters 

between annual meetings. No annual meetings took place in 1978, 1979, 1980 and 

1982. The SNBTS also obtained information on blood product requirements for the 

treatment of haemophilia by attending annual meetings of the UK Haemophilia 

Directors, or by direct communications between the SNBTS National Medical Director 

and Haemophilia Directors. 

Council of Europe Recommendation No. R (80) 5 was considered by Directors of the 

SNBTS and Haemophilia Directors in conjunction with officials of the SHHD at a 

meeting in January 1981. At this meeting, the SHHD chairman introduced a paper on 

the Council of Europe Recommendation which, according to the minute of the meeting 

"...broadly set guidelines for the preparation and use of blood products for the 

treatment of haemophiliacs and urged member states to become self sufficient in these 

products. After consideration of the various recommendations in the paper members 

agreed that policy and practice in Scotland were consistent with this document, subject 

to further consideration of the recommendation on the setting up of a haemophilia 

register." (Scottish Home & Health Department, 198120). 

2 3.2 The SNBTS Management Processes 

Statutory responsibility for the management of blood transfusion services in Scotland 

was assigned to the Common Services Agency (CSA) of the Scottish Health Service in 

1974. A Blood Transfusion Sub-Committee was established by the CSA in 1978 and 

operated until 1990, at which point the post of SNBTS Genera! Manager was 

established. 

A meeting of SNBTS Directors was held on a quarterly basis with officials from SHHD 

in attendance. Additional meetings of SNBTS Directors were held from 1980 to co­

ordinate activities on a national basis. Meetings of SNBTS Directors were organised 

and chaired by the National Medical Director. In the absence of the National Medical 
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Director during 1976, meetings were chaired by the Regional Director of the Glasgow 

Centre. The post of SNBTS National Medical Director was vacant from 1977 to 1979; 

during this period meetings of SNBTS Directors were chaired by the Regional Director 

of the Glasgow Centre (1977-1978) and by the Regional Director of the Edinburgh 

Centre (1978-1979). 

Prior to 1982, the PFC Director acted on advice from the SNBTS National Medical 

Director either by direct communication or via meetings of the SNBTS Directors. In 

January 1982, the National Medical Director established a formal mechanism for the 

management of coagulation factor developments known as the Factor VII! Study 

Group. The Group comprised senior staff from across the SNBTS and was chaired 

and managed by the National Medical Director, who reported progress to the SNBTS 

Board and the CSA BTS sub-committee. The SNBTS Factor Vlli Study Group 

subsequently encompassed the development of ail of the SNBTS plasma products and 

became known as the SNBTS Product Development Group. 

2.3.3 The PFC Management Processes 

Prior to the creation of the SNBTS Factor Vlli Study Group, the research and 

development strategy pursued within PFC was determined by the PFC Director in 

consultation with the PFC Research & Development (R&D) Manager and other senior 

R&D staff. R&D matters were included in topics that were considered at regular 

meetings of PFC Heads of Departments, which were attended by the R&D Manager 

and chaired by the PFC Director. 

These communications continued after the creation of the Factor VIII Study Group, in 

order to provide advice to the PFC Director and to progress nationally agreed 

strategies as efficiently as possible. This was formalised in 1986 by the creation of the 

PFC Development Review Group (later named the PFC Development Team) chaired 

by the PFC R&D Manager which included the PFC Director, the PFC Quality Manager 

and senior PFC R&D staff. 

3. FACTOR Vlil DEMAND 

3.1 Forecasts of Demand (United Kingdom) 

In 1973, the Expert Group on the Treatment of Haemophilia advised that treatment of 

UK sufferers from haemophilia would require 400,000 donations per annum 
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(Department of Health & Social Security, 197 36). At the same time, a Medical 

Research Council (MRC) Working Party concluded "An assessment of the total amount 

of factor VIII likely to be required for all types of treatment (i.e. concentrate and 

cryoprecipitate) puts the total in excess 500000 blood donations or about 40 million 

units of factor VIII" and, in a further review commented that "the estimate made in the 

previous report is unlikely to be excessive" (Biggs et al, 1977s). The estimate that 40 

million units could be obtained from 500,000 blood donations, suggests that the 

forecast of the 1973 Expert Group was equivalent to 32 million units per annum. 

In 1977 a Working Group on Trends in the Demand for Blood Products "noted that the 

commonly accepted target figure for Factor VIII was 1000 iu per annum per 1000 

population" and that it".... should be increased by 25%, to meet sudden demands for 

the emergency treatment of haemophilic patients" and whether as concentrate 

alone or concentrate and cryoprecipitate was yet to be decided." (Department of Health 

& Social Security, 197721). 

Subsequently, in 1981, a National Blood Transfusion Service (NBTS) Working Party on 

plasma supplies for England & Wales noted "Representatives of the Haemophilia 

Directors estimate that by the mid~1980's the annual requirement for FVIII will reach 

100 M i.u. for the United Kingdom. Forecasting beyond that time could not be accurate 

but it was considered that by the 1990's the need for FVIII could reach 150 M i.u. per 

year."(Department of Health & Social Security, 198122). 

3.2. Forecasts of Demand (Scotland) 

in the mid-1970s, the first National Medical Director of SNBTS noted "The haemophilia 

population of Scotland is about 400" and "The figure of 10,000 units of factor VIII per 

patient per year can be accepted as a reasonable estimate for the next few years at 

least" (Jeffrey, 197623). This estimate equated to a total of 4 million units of FVIM per 

annum for Scotland, equivalent to 0.75 units per head of population per annum. 

Subsequently, in 1979, the SNBTS proposed a target of 1.8 units per head of 

population per annum (SNBTS, 197924) then, in 1981, increased this to 2.75 units per 

head of population per annum by 1986, rising to 3.75 units per head of population by 

1996 (Cash, 198125). 
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3-3. Amount of Factor VIII Used in the United Kingdom 

The amount of Factor Vili used each calendar year in the United Kingdom has been 

monitored by the UK Haemophilia Centre Doctors Organisation (HCDO) since 1969, 

including the source (i.e. NHS or commercial) and type (i.e. cryoprecipitate or 

concentrate) of treatment as well as the total consumption. Annual figures for the 

period 1970 - 1990 are tabled below, together with equivalent information for 1995, 

2000 and 2005. 

Table 1. Consumption of Factor VIII in the United Kingdom, 1970-2005 

Year Cryoppt 

(m iu) 

Concentrate (m iu) 

NHS Commercial 

Total 

(m iu) 

Total 

(iu per pop) 

1970a 7.3 0,9 0 8.2 0.15 

1971a 8.7 3.1 0 11.8 0.21 

1972a 8.4 1.9 0.7 11.0 0.20 

1973a 12.5 2.5 0.8 15.8 0.28 

1974a 15.1 2.7 2.7 20.5 0.36 

1975a 16.6 3.1 5.1 24.8 0.44 

1976a 15.7 6.9 11.1 33.7 0.60 

15.2 12.9 15.0 43.1 0.77 

1978a 11.1 14.6 19.3 45.0 0.80 

1979a 9.4 15.1 26.2 50.7 0.90 

198Qa 8.2 14.4 34.7 57.3 1.02 

1981a 7.7 22.5 35.5 65.7 1.17 

1982a 5.2 22.9 45.6 73.7 1.31 

1983a 4.8 30.0 36.2 71.0 1.26 

1984a 5.7 40.2 34.0 79.9 1.42 

19853 3.3 23.1 50.9 77.3 1.37 

1986a 3.2 31.5 53.7 88.4 1.56 

1987a 2.7 26.0 59.2 87.9 1.55 

1988° 2.0 41.0 55.0 98.0 1.72 

1989"° 2.0 65.5 36.5 104,0 1.84 

1990°'° 2.0 85.0 23.0 110.0 2.03 

1995c,c n/a 105 38 152° 2.62 

2000° n/a n/a n/a 210° 3.57 

2005° n/a 8.5 11.5 283° 4.73 
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a from Re-Amended Main Statement of Claim in HIV haemophilia litigation, para. 31 

(Snape,1999s3). 
b estimated from Rizza at al, 2001 
c estimated from UK HCDO Annual Report 2006. 
d includes recombinant FVIII 

A number of points can be noted: 

• an almost continual year-on-year increase in the treatment with Factor VIII over a 

35-year period, 

• a reduction in the use of cryoprecipitate from 1977, 

• a marked use of imported commercial concentrates from 1974, 

• a year-by-year increase in use of commercial concentrates from 1974 to 1982, 

• a decline in the use of commercial concentrates in 1983 and 1984, 

• a substantial reduction in the supply of NHS Factor Vlil concentrate in 1985 which 

was associated with the introduction of heat treated Factor Vill (8Y) at BPL 

(Eistree), as the yield of factor VIII was reduced by about 30% (i.e. from 225 iu 

per Kg plasma to 160 iu per Kg plasma) in addition to a cessation in the supply of 

Factor VIII concentrate from BPL for about four months prior to 8Y being 

introduced, 

• a marked increase in the use of commercial concentrates in 1985, reaching a 

peak of almost 60 m iu in 1987, 

• a marked increase in the supply of NHS Factor VII! concentrate in 1989 & 1990 

associated with an increase in output from a new BPL facility at Eistree, 

• A marked decrease in the amount of commercial Factor VHI concentrate in 1989 

& 1990, although the quantities used remained significant. 

A reduction in the use of cryoprecipitate was consistent with guidance in the 1970s 

from expert advisory committees and UK Haemophilia Directors (BMJ Editorial, 

197826), whilst importation of commercial Factor VHI concentrates was recommended 

by Haemophilia Directors (Biggs, 1974;§ Ingram, 1974;§ Blackburn, 1974,§ 

Dormandy,1974;§ Jones, 1974§) and by the UK Haemophilia Society (Prothero, 1974s). 

3.4. Amount of Factor Vlil Used in Scotland 

The UK HCDO does not normally provide a breakdown of the treatment of people with 

haemophilia in different parts of the UK. However the SNBTS was provided with data 
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for Scotland for the period 1978-1984 in order to assist with forward planning (Rizza & 

Spooner, 198527). 

Table 2. Consumption of Factor Vill in Scotland. 1978-1984 

Year Cryoppt Concentrate (m iu) Total Total {iu per 

(m iu) NHS Commerciai (m iu) head pop.) 

1978 1.35 1.66 0.45 3.46 0.66 

1979 1.24 1.76 0.72 3.72 0.71 

1980 1.48 3.84 0.97 6.29 1.21 

1981 0.90 3.48 1.24 5.62 1.08 

1982 0,57 4.79 0.55 5.91 1.14 

1983 0.33 5.86 0.38 6.57 1.27 

1984 0.30 6.85 0.03 7.18 1.40 

These figures show: 

• an almost year-on-year increase in the amount of Factor VIII used 

• a reduction in the use of cryoprecipitate from 1981 

• some use of commercial concentrates. 

3.5. Comparison Between Scotland and the Rest of the UK 

A direct comparison between Scotland and the rest of the UK can be made for the 

period 1978-1984 as specific data from HCDO on the use of Factor VIII in Scotland are 

held by the SNBTS. This period is of particular interest as it encompasses the 

emergence of the epidemic of AIDS and extends to the point when heat treated Factor 

VIII concentrates began to be introduced in the UK. 

The respective amounts of Factor VIII used per million population, together with the 

proportion provided from NHS sources (i.e. the SNBTS), inclusive of cryoprecipitate, 

are given in Table 3 below. 

Table 3. Comparison Between Scotland and the Rest of the UK on the Amount 

of Factor Vill Used and its Origin in the Period 1978-1984 
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Year Total FVIil (iu per pop)8 

Scotland UK (excl. Scot) 

Proportion from NHS (%)a 

Scotland UK (excl. Scotland) 

1978 0.66 0.81 87.0 54.6 

1979 0.71 0.92 80.6 45.8 

1980 1.21 1.00 84.6 33.9 

1981 1.08 1.17 77.9 43.0 

1982 1.14 1.32 90.7 33.5 

1983 1.27 1.26 94.2 44.4 

1984 1.40 1.42 99.6 55.5 

a inclusive of cryoprecipitate 

For this particular period, the total amount of factor VIII used to treat haemophilia was 

7.5 iu per head of population in Scotland and 7.9 iu per head of population in the rest 

of the UK, indicating that the overall amount of treatment in Scotland was about 5% 

lower than the average for rest of the UK. 

The difference in the origin of Factor VIII was more substantial, with 88% used in 

Scotland being obtained from the NHS {i.e. the SNBTS) compared with 44% in the rest 

of the UK and with 12% and 56% being imported from commercial sources 

respectively. 

3.6 Accuracy of Forecasts 

3.6.1 Long Term Planning 

Long term planning is needed to create the infrastructure required to deliver national 

self-sufficiency using unpaid volunteer donors. The accuracy of the forecasts used for 

planning purposes in the UK is summarised Table 4, where the forecasts that were 

made are compared to the actual outcome. 

Table 4. Forecasts of Factor VIII Reguirement Compared with Actual Usage 

Year Source of Forecast Forecast of FVIII Use Forecast 

Exceeded 

UK 

1973 DHSS Expert Group 0.6 m iu per 106 pop. 1977a 

1973 MRC Working Party 0.7 m iu per 10" pop. 1977a 

1977 DHSS Working Group 1.2 m iu per 10& pop. 1982a 
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Year Source of Forecast Forecast of FVIil Use Forecast 

Exceeded 

1981 Haemophilia Directors 1.8 m iu per 1Gb pop. (by 1985) 1990a 

1981 Haemophilia Directors 2.6 m iu per 10b pop. (by 1990) 1996a 

Scotland 

1975 SNBTS (H C Jeffrey) 0.8 m iu per 10b pop. {"for the 

next few years at least) 

1980° 

1979 SNBTS (J D Cash) 1.8 m iu per 10" pop. 1989a 

1981 SNBTS (J D Cash) 2.7 m iu per 10" pop. (by 1986) 1997a 

1981 SNBTS (J D Cash) 3.7 m iu per 10b pop. (by 1996) 2002a 

a based on UK usage reported by UK Haemophilia Centre Directors; inclusive of 

cryoprecipitate, NHS concentrates and commercial concentrates of plasma and recombinant 

origin. 
b based on usage in Scotland according to HCDO. 

3.6.2 Estimates. 1973 to 1977 

It can be seen that the first set of estimates, either for the UK or for Scotland, failed to 

anticipate long-term growth in use. Aithough data on the actual use of Factor VIM were 

collected annually by the UK HCDO, this was retrospective and only usually available 

some ten months later. At a time of strong growth in usage, reliance on these data 

could be misleading. This is illustrated by an editorial in the British Medical Journal 

(British Medical Journal Editorial, 197826), published in November 1978, which 

indicated that UK self-sufficiency could be achieved with 40 million iu of Factor VIII. 

From data provided retrospectively by the HCDO (Table 1), it can be seen that at the 

time this opinion was published, the actual consumption of Factor VII! in the UK had 

already reached 45 million iu and was continuing to rise year-on-year. 

To calculate the amount of plasma required it was necessary to know the yieid of 

product derived. For example, the MRC Working Party (Biggs et al, 197428) assumed a 

yield for Factor VIII concentrate of 37% (i.e. 370 iu factor Vill activity per litre of 

plasma) based on data from the Plasma Fractionation Laboratory (PFL) in Oxford, 

whilst Jeffrey (197623) in Scotland assumed a yieid of 40%. 

The actual yield of Factor Vill concentrate in routine manufacture was much less than 

had been assumed, with the result that the estimates of the amount of plasma to be 

collected and the processing capacity needed were both about half of what was 

required before growth in the use of factor Vill which had not been anticipated, was 

taken into consideration. 
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There were two principal reasons for the over-estimation of yieid. The first was that the 

original estimates were based on early experience of preparing Factor VIII concentrate 

at a reiatively small-scale, when assay methods for the measurement of factor VIII 

activity were at an early stage of development and difficulties of large-scale 

manufacture were not well appreciated. For exampie, poor stability of factor VIII 

activity meant that there was a greater loss during the additional time needed to 

process larger volumes as output was scaled-up. 

The second reason, was a change to the method (assay) used in the UK by which the 

activity of factor VIII was measured. This change was introduced by the National 

Institute for Biological Standards and Control (NIBSC) in December 1976 in order to 

increase agreement between different laboratories (Kirkwood et al, 197729). Although a 

number of modifications were made to the assay, the most significant was a change in 

the reference material used to calibrate the amount of factor Vlil activity, with a national 

standard composed of freeze dried plasma being replaced by a national standard 

composed of Factor VIII concentrate. At the SNBTS these changes were associated 

with an apparent yield reduction of 14% (Foster & Dickson, 198030) whilst in England a 

reduction of 22% was observed (Rizza & Spooner, 197731). 

The net effect at the SNBTS was that instead of a yield of 40% assumed by Jeffrey 

(197623) the overall routine yield by 1976/77 was only 20% (inclusive of rejected 

batches and removal of samples for quality control) falling to 15% in 1977/78 (Foster & 

Dickson, 198030) when the full impact of the change in assay procedure was 

experienced. This resulted in the amount of plasma needed to meet the target output 

of Factor VIII being increased 2.6-fold. As the target output was too low, the wrong 

yield assumption amplified the error considerably. 

3,6.3 Estimates. 1979 to 1981 

For Scotland, the main consequence was that the demand predicted by the SNBTS in 

1975 was exceeded in 1980 and the demand predicted by the DHSS Trends Working 

Party in 1977 was exceeded in 1982. Although the SNBTS revised its targets in 

December 1979 it was a number of years before the continuing growth in demand for 

concentrate was met. 

The estimates of 1979 and 1981 from the UK Haemophilia Directors and from the 

SNBTS were more accurate than the earlier estimates in that both predicted continued 
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