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Abstract
In the late 1960's, only types A and B hepatitis were believed to exist, distinguished
by circumstances of exposure and incubation periods. In the early 1970's, studies
of transfusion recipients were begun with the belief that hepatitis B would be
responsible should transfusion-associated hepatitis develop. After discovery of the
viruses of hepatitis A and B, neither agent was found responsible, hence non-A,
non-B (NANB) hepatitis. Initial follow-up of these cases showed that ~ 50%
developed chronic hepatitis based on persistence of serum enzymes for at least 6
months. Approximately 15 years later, after the hepatitis C virus had been
identified as the cause for NANB hepatitis, chronic hepatitis was found to develop
more frequently as indicated by persistent viral infection in over 80% of infected
adults but in only about 50% of infected children or young women. Follow-up
over 2 to 4 decades indicated that many infected persons developed progressive
hepatic fibrosis, sometimes culminating in cirrhosis and/or liver cancer. Long-term
natural history studies have proved to be challenging because disease onset is often
silent and progression extremely slow. Differing strategies have been used to
determine the natural history, the descriptions and results of which are presented
in this review.

Viral hepatitis was originally believed to consist of two
types only - infectious or type A hepatitis and serum
or type B hepatitis (1). Cases were recognized through
typical symptoms or jaundice, although there was
already knowledge of the existence of anicteric hepatitis in the early 1960s (2). In the absence of specific
diagnostic assays, the two types were distinguished by
the circumstances of exposure and by the incubation
periods - the faecal-oral route and a short incubation
for hepatitis A, and percutaneous blood exposure and
a long incubation period for hepatitis B. Thus, when
epidemiological and immunoglobulin prophylaxis
studies of transfusion-related hepatitis were initiated
in the late 1960s and early 1970s (3-5), the belief was
that if hepatitis should develop, it would definitely be
hepatitis B.
The designs of these early transfusion studies were,
in fact, unwittingly the source for the future discovery
of hepatitis C. Firstly, study participants were monitored frequently with blood tests for the detection of
biochemical abnormalities, especially the aminotransferases, generally bimonthly for 6 to 12 or more
months. Secondly, the diagnosis of 'hepatitis' was
based not on symptoms or jaundice but on predefined
patterns of serum aminotransferase elevations, thus
expanding the disease spectrum. Thirdly, blood samples

©2009 NIH

obtained for monitoring purposes were all stored in
freezers for future research purposes. The transfusion
studies identified an 'acute hepatitis' that straddled the
incubation periods of hepatitis A and B, most of which
lacked the typical hepatitis-like symptoms or jaundice.
Interestingly, in early 1974, the illness was briefly
referred to as hepatitis C (6). Contemporaneous with
these transfusion studies was the identification first of
the hepatitis B virus (7) and then later the hepatitis A
(8) virus, and the subsequent development of specific
serological assays for the two viruses. Testing of stored
samples was then begun anticipating that transfusionassociated hepatitis and hepatitis B would be found to
be synonymous. Surprisingly, however, the samples
were non-reactive first to the tests for hepatitis B and
later, after the discovery of the agent, also non-reactive
to the tests for hepatitis A, leading to the term, non-A,
non-B (NANB) hepatitis (3). Initially, some considered this entity a non-specific hepatic reaction, but
later, inoculation of chimpanzees with stored sera
from the transfusion studies demonstrated the development of similar biochemical abnormalities in these
animals, indicating that NANB hepatitis was indeed
the result of a transmissible agent (9, 10). Proof that
the hepatitis C virus (HCV) was responsible followed a
decade and a half later, when the actual virus was
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identified and specific serological tests were developed
(11, 12). Testing stored sera from both the blood
donors and their recipients then confirmed that
NANB hepatitis and HCV were one and the same ( 13).
Acute transfusion-associated hepatitis
The acute hepatitis cases identified in the transfusion
studies were mostly unaccompanied by symptoms and
were characterized by mild to moderately raised serum
enzymes and generally normal serum bilirubin levels.
Accordingly, the condition was initially regarded as a
relatively inconsequential problem. However, continued serum enzyme monitoring revealed that, in
approximately 50% of them, elevated serum enzyme
values persisted beyond 6 months, fulfilling the definition of chronic hepatitis (3, 4). Nevertheless, concern
remained somewhat muted because early biopsies
revealed only mild chronic hepatitis. However, when
repeat liver biopsies showed the presence in some
instances of increasing necroinflammation, accompanied by advancing fibrosis and even cirrhosis, apprehension about the disease increased. Also of concern at
that time were the occasional reports of hepatocellular
carcinoma (HCC) identified in persons whose only
history was an earlier bout of apparent transfusionassociated NANB hepatitis (14, 15). Thus, even before
the recognition ofHCV, treatment trials with interferons were initiated (16).
The discovery of HCV and the resultant serological
and virological assays yielded additional information
that intensified the concerns. While acute hepatitis was
believed to advance to chronic hepatitis based on
continuing enzyme elevations in about 50% of those
with NANB hepatitis, HCV RNA was found to persist
beyond 6 months in a far greater proportion, i.e.
75-85% of cases. Furthermore, reports of the detection of HCV in individuals with so-called cryptogenic
cirrhosis and with HCC were emerging (17).
Other investigations were simultaneously discovering that NANB/C hepatitis was not confined to the
transfusion setting. At first referred to as sporadic or
community-acquired hepatitis C (18), the virus was
identified under other circumstances of percutaneous
exposure, such as among illicit drug users, healthcare
workers exposed through a needlestick, recipients of
such biologicals as clotting factor concentrates and later
Rh immunoglobulin, newborns of infected mothers,
and possibly through sexual contact (18-20). Like
transfusion -associated hepatitis C, persons infected
under these circumstances developed few or no symptoms, and yet many also advanced to chronic hepatitis
C, albeit at differing rates (19-22).

90

Seeff

Collectively, these data indicated that more information was needed about the long-term sequelae of
chronic hepatitis C. But how was this to be accomplished when onset of the acute illness was mostly
unrecognized because of the absence or paucity of
clinical symptoms; available data indicated that progression from acute to chronic hepatic C occurred
unobtrusively, and the rate of evolution was determined to be exceedingly slow, occurring over periods
of two to four decades. Moreover, because antiviral
therapy was being increasingly utilized, would it be
possible to conduct a true 'natural history' study?
Items requiring consideration for evaluating
the natural history
As knowledge of hepatitis C began to grow, it became
clear that in order to better understand the process of
evolution of hepatitis C, consideration must be directed
at the very least towards the following four questions:
1. What is the rate of spontaneous resolution of acute
hepatitis C that brings the disease to an end, thus
confining progression only to those in whom the virus
persists?
2. Among those who do not spontaneously recover,
what outcomes can be anticipated, with what frequency and over what duration of time?
3. What are the variables and risk factors that help
predict that progression of chronic hepatitis is likely to
occur?
4. What is the pathogenesis of disease persistence and
progression?
Frequency of spontaneous virological
resolution
Early studies found that spontaneous virological resolution occurred in about 15-25% of persons who developed transfusion-associated acute hepatitis C, and,
conversely, that HCV infection persisted in 75-85% of
infected persons (23, 24). Similar results were reported
in later studies of diverse populations (HCV-infected
blood donors, persons with 'community-acquired'
infection, IV drug abusers and children with leukaemia), spontaneous resolution occurring in 14-29%
of these cohorts (25-28). Later, a far higher rate of
spontaneous resolution was noted among infected
children (21, 29), young women (20, 22) and even
some persons with community-acquired hepatitis C
(30), the figures ranging between 42 and 45%. These
data suggested that young age at the time of infection
is an important determinant of the likelihood of
spontaneous recovery.

©2009 NIH

LIT.001.41 02

Natural history of hepatitis C

Seeff

Frequency and rates of serious outcomes

Infected persons whose acute HCV infection does
not resolve are at risk for progressive liver disease,
characterized by continuing hepatocellular inflammation and an increase in fibrosis from mild to
advanced (bridging), followed by cirrhosis, first
compensated then decompensated, and, finally, HCC.
These developments occur over periods of two to
four decades, however, so that investigators have
used differing strategies to evaluate the frequency and
rate of progression of the chronic liver disease (31)
(Fig. 1).
~ne. strat.egy is to perform a prospective study
begmnmg with persons who develop acute hepatitis C
under observation. The advantages of this approach
are that disease onset is precisely established (normal
baseline serum enzymes and negative HCV RNA at
transfusion, followed by appearance ofHCV RNA and
enzyme increases weeks to months later), and that all
persons infected, whether or not they have symptoms,
c.an be identified. This approach also permits recognitiOn of spontaneous resolution. Furthermore, matched
uninfected transfusion recipients can be selected as
controls for a paired follow-up. The disadvantages are
that the onset of acute hepatitis C is usually silent and
t~erefore .difficult to identify unless there is a recogmzed pomt -source outbreak, and that liver disease
progression is exceedingly slow, so that decades of
follow-up are required to establish a full outcome·
moreover, antiviral treatment is likely to be instituted
in the interim that will preclude a true 'natural' history
study.

Another strategy is a retrospective study of a large
cohort of persons with established chronic hepatitis C,
tracing them back to their original exposure, presumed to be a first receipt of a transfusion, a needlestick exposure or the first percutaneous use of illicit
drugs. While offering the advantage of shortening the
time needed in the study to determine the interval
between 'exposure' and the current chronic hepatitis
status, this approach suffers from the bias of focusing
on living persons with HCV-related chronic liver
disease without the ability to identify those who had
spontaneously recovered, were too mild and asymptomatic to be recognized or conversely had already died
from chronic liver disease. Moreover, the precise
t~ming of disease onset cannot be accurately established. Retrospective studies thus tend to emphasize
the more serious outcomes while de-emphasizing
chronically infected individuals without overt liver
disease progression, a so-called ascertainment bias.
The third strategy is the retrospective-prospective
(non-concurrent prospective) study. This requires the
serendipitous discovery of a distant well-characterized
point-source outbreak of hepatitis C where data from
all infected persons are recoverable, the ability to
recall them to determine their current status and then
to follow them prospectively. Provided data on all
originally infected persons can be resurrected and
the full cohort recalled, this strategy has the advantage of reducing the time needed to determine the
outcome.
A review of many, although by no means all, studies
that used these differing strategies follows:

Chronic
Mild--+

6 months

Liver
Failure/
HCC

20-40 years

Prc,SDElcti\Je Study

~---------------------

---

Fig. 1. Strategies used to establish the natural history of hepatitis C (31).
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First group of 'natural history' studies
Prospective studies

Reported between 1991 and 1993, four early studies all
involved follow-up of originally diagnosed transfusion-related NANB hepatitis (32-35) (Table 1). At the
time of reporting, early version serological tests for
hepatitis C had become available. Reports of progression to cirrhosis ranged between 7 and 15.6%, three
studies commented on the development of HCC (0,
0.7 and 1.3%) and liver-related deaths ranged between
1.3 and 3.7%. The frequencies of serious outcomes
were moderately low, a result presumably of the
relatively short durations of follow-up, ranging from
7.6 to 16 years.

Retrospective studies

Five studies undertaken a little later (between 1990
and 1998) reported higher rates of serious outcome,
consisting of cirrhosis in 17-55%, HCC in 2-23% and
liver-related deaths in 3.7 and 15.3% in the two studies
in which it was reported (36--40) (Table 1). The lengths
of follow-up ranged between 9 and 29 years. In one
study, persons infected via transfusion had higher rates
of morbidity and mortality than those infected
through IV drug abuse (40). In another study, serial
histology revealed that chronic hepatitis was identified

a mean of 10 years, cirrhosis a mean of 21.2 years and
HCC a mean of29 years after transfusion, highlighting
the slow pace of progression, when it occurs (39).
These were clearly more disturbing results but appear
to have been accounted for, in part, by referral bias.

Retrospective-prospective studies

At least 10 such studies were reported between 1992
and 2001 (20-22, 26-30, 41, 42), three concerning
transfusion-related hepatitis (21, 29, 41), two of which
involved transfused infants (21, 29), two involved
young women infected by contaminated Rh immunoglobulin (20, 22), one a follow-up of persons cured
of childhood leukaemia (28), while four were studies
of patients with community-acquired, some drug
abuse-related, hepatitis (26, 27, 30, 42) (Table 1). The
follow-up intervals in eight of the studies ranged
between 9 and 35 years (20-22, 26-28, 30, 41), and in
the ninth, it was 45 years (42). Cirrhosis was identified
in 0.3-5.9% of cases in eight of the studies and in 15%
of the ninth study, the only one in which hepatitis
among adults was transfusion related (41). This same
study was the only one in which HCC developed
(1.9%), and was associated with the highest liverrelated death rate (2.8% ). No liver-related deaths
occurred in six of the remaining eight, the rates in the
other two being 2.1 and 1%. In this group of studies,

Table 1. Long-term sequelae of chronic hepatitis C: studies before 2001
Type of study

Author

Group

No. of patients

Interval from
exposure (years)

Cirrhosis(%)

Prospective

Di Bisceglie (32)
Tremolada (33)
Mattsson (34)
Koretz (35)
Kiyosawa (36)
Tong (37)
Niederau (38)
Yano (39)
Gordon (40)
Gordon (40)
Kenny-Walsh (20)
Vogt (21)
Wiese (22)
Thomas (27)
Locasciulli (28)
Casiraghi (29)
Rodger (30)
Seeff (41)
Seeff (42)

PTH
PTH
PTH
PTH
PTH
PTH
Various
PTH
PTH
IDU
Y.wom
Children
Y.wom
IDU
Post-leuk
PTH*
IDU
Com.acq.
PTH

65
135
61
80
231
131
838
70
215
195
376
458
1980
1667
56
31
98
17
222

9.7
7.6
13.0
16.0
10-29
14-28
9-22
NR
19.0
20.0
17.0
19.8
25.0
13.7
17.0
35.0
25.0
45-50
23.0

12.3
15.6
8.0
7.0
35.1
51.0
16.8
50.0
55.0
21.0
2.0
0.3
0.4
1.1
0
3.2
4.0
5.9
17.0

Retrospective

Retrospective/
prospective

*Post-transfusion hepatitis in infants.
Com.acq, community acquired; IDU, injection drug use; NR, not reported; post-leuk, post-leukemia; PTH, post-transfusion hepatitis; Y.wom,
Rh immunoglobulin in young women.
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the most striking findings were that infected children
and young women had the highest rates of spontaneous resolution and the lowest rates of development
of cirrhosis and HCC, as well as of death from liver
disease.
Added to the original report of the Irish women
infected by Rh immunoglobulin (20) are at least four
further studies of their natural history (43-46). The
durations of follow-up in these studies ranged between
17 and 27 years. In the 27-year follow-up study, repeat
liver biopsies showed no change in fibrosis in 49%,
fibrosis regression in 24%, fibrosis progression in 27%
and incomplete and complete cirrhosis in only 2.1%
(46). A similarly low rate of serious outcome was
reported in a follow-up study of the German women
who had received contaminated Rh immunoglobulin
(21). Twenty-five years after the infection, only 46%
were viraemic, one-halflosing the virus spontaneously
and 6% through antiviral treatment. Overt cirrhosis
was identified in 0.5%, bridging fibrosis in 1.5%, and
only one of the 1833 studied women had developed
HCC. In a study of 31 persons infected 35 years earlier
through minitransfusions at birth, serious outcomes
were low, similar to that found in young women and in
a prior study in children (29). Among 11 biopsies
performed in 16 viraemic persons, nine had mild
fibrosis, one had moderate fibrosis and only one had
marked fibrosis. Repeat liver biopsy of five of them
5 years later revealed no progression in four, and mild
progression in the fifth, none developing cirrhosis,
HCC or death from liver disease. Thus, even after
follow-up periods of 27-35 years, infected infants and
young women have continued to show exceedingly low
rates of liver disease progression.
Additional 'natural history' studies, 2001 and
beyond
Two other retrospective studies of transfusion-related
hepatitis C have since been reported with differing
outcomes (Table 2). In a follow-up study from the UK,

all-cause mortality was not significantly different after
16 years between infected and non-infected recipients
(HR, 1.7) but liver-related mortality was (HR, 2.71)
(47). Among the infected cases, liver-related mortality
was 3.7%, thought to be contributed to by excess
alcohol intake. In the other study of Austrian plasma
donors infected a mean of 31 years earlier, 34%
showed advanced fibrosis (F3/F4) or HCC on liver
biopsy, 7.4% underwent liver transplantation (2/3 for
hepatic decompensation and 1/3 for HCC) and 8.2%
died, over one-half because of liver disease (48). Most
patients were men, many with 'unhealthy' life styles,
including alcoholism. The authors indicated that there
was no significant mortality in the first 20 years but
that both morbidity and mortality increased substantially thereafter.
In another retrospective study of patients infected
by various means approximately 20 years earlier, almost 40% had developed cirrhosis, 10.5% had developed hepatic decompensation, the frequency
increasing over time, and 6% had died from liver
disease (49) (Table 2). The authors concluded that the
high rate of progressive liver disease could be accounted for by ascertainment bias and also by the fact
that the original diagnoses had been made at 'a
significantly more advanced stage of the disease'.
In slight contrast to the earlier data among infected
infants are the results from a more recent study involving children infected at birth or in early childhood,
which indicate that HCV-related liver disease in children can progress fairly rapidly (Table 2). This retrospective-prospective study identified children infected
at a mean age of 7.1 months through a transfusion
look-back programme and through referrals to a
children's hospital (50). After a mean duration of
infection of 13.4 years, liver biopsies in these mostly
asymptomatic children revealed minimal to mild inflammation in 71%, absent or minimal fibrosis in
88% and bridging fibrosis in 12%. Repeat liver biopsies in four children 1--4 years later identified no
change in three and cirrhosis in the fourth. It is

Table 2. Long-term sequelae of chronic hepatitis: studies post-2001
Type of study

Author

Group

No. of patients

Interval from
exposure (years)

Cirrhosis(%)

Retrospective

Harris (47)
Ferenci (48)
Forns (49)
Franchini (51)
Posthouwer (52)
Mohan (50)

PTH
PI. donors
PTH
B.dis
B.dis
PTH

924
485
116
102
120
60

16.0
31.0
24.0
15.0-34.0
21.0
13.0

2.4
34.0*
39.0
6.9
5.0
1.6

Retrospective/Prospective

*Thirty-four per cent had advanced fibrosis or hepatocellular carcinoma.
B.dis, bleeding disorders; PI. donors, plasma donors; PTH, post-transfusion hepatitis.
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noteworthy that children enrolled by referral had more
severe liver disease than those enrolled through lookback, confirming the impact of selection bias.
Two studies of HCV-infected persons with inherited bleeding disorders reached differing conclusions
(Table 2). In one, with a median follow-up of25 years,
86% were still viraemic, 69% had non-progressive
disease, 6.9% had developed cirrhosis, 4.5% had hepatic decompensation and 2.3% had HCC; 3.4% had died
from liver disease (51). None were HIV eo-infected. In
the second study, reporting a 21-year follow- up, 35%
had had spontaneous viral clearance and only 5% had
developed cirrhosis, both of whom were also infected
with HIV (52). Most of the mono-infected persons had
normal biochemical indices and none had died.
Progression based on disease severity
Two groups that represent opposite ends of the disease
spectrum progress at differing rates, namely those who
are immune suppressed and those who are HCV
infected but who have persistently normal aminotransferase levels.

Immunocompromised individuals
Hepatitis C virus-infected persons who are immunocompromised, either because of HIV eo-infection
(53-57) or through immunosuppressive treatments
(58, 59), have a higher rate of progression to a more
serious outcome than do those who are mono-infected. Relative to immunocompetent infected persons, immune suppressed persons have an
approximately two-fold increase in the frequency and
rate of development of cirrhosis.
Hepatitis C virus-infected persons with normal
aminotransferase levels
Significant fibrosis is less common in persons with
normal than with abnormal serum enzymes, but is
reportedly present in 5-30% of them (60, 61). There
has been some controversy as to whether persons with
persistently normal enzymes do have potentially progressive liver disease. Studies of paired biopsies spaced
1.5-5 years apart have reported no fibrosis progression
(62-66), while other studies of paired biopsies spaced
2.8-7 years apart have reported fibrosis progression in
17-28% (67-69).
Risk factors for disease progression

Factors that could conceivably play a role in progression of chronic hepatitis C include features of the
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virus, the host or items of environmental or extraneous origin (70-72).
Regarding the virus, attention has been focused on
viral concentration and viral genotype, but there is
little definitive evidence that these factors affect liver
disease progression.
In contrast, there are numerous host factors that
appear to influence fibrosis progression that include
the demographical features of age, gender and race. As
already noted, infection at a young age is associated
with a slow rate of progression (21, 29), confirming
other published data (73-75). Men with chronic HCV
infection are more likely to progress to cirrhosis than
are women as is evident from the data of the Irish and
German women infected by the contaminated Rh
immunoglobulin (20, 22), and as has been demonstrated in other reports (73, 75, 76). Paradoxically,
given their high rate of evolution to HCC and their
lower rate of response to treatment, African Americans
appear to have a slow rate of progression to cirrhosis
(77, 78). Genetic polymorphisms have been evaluated
for their influence on disease progression, with a focus
on major histocompatibilty class I and II alleles (79,
80) as well as on profibrogenic cytokines (81, 82).
Metabolic factors with inter-relationships among steatosis (83, 84), diabetes (85, 86) and obesity (87, 88)
have all been reported as affecting disease progression.
As noted earlier, normal values of alanine aminotransferase and its associated lesser degree of histological
inflammation appear to predict a lower level and rate
of fibrosis progression (61, 69). Finally, the rate of
progression is increased in the face of eo-infection with
HIV (53-57), hepatitis B (89, 90) and schistosomiasis
(91, 92), as well as with the comorbidity of haemochromatosis (93).
Regarding extraneous issues, by far the most significant impact on disease progression is the cofactor
of associated alcoholism (94-96), although the exact
extent of alcohol intake likely to add to the injury is
uncertain (97). Similarly, smoking has been reported
to be associated with increased fibrosis progression to
both cirrhosis and HCC (98, 99).
Pathogenesis of chronic hepatitis C

An extensive discussion of the mechanisms responsible for recovery from HCV infection is beyond the
scope of this article. Control of HCV infection is
clearly immunologically mediated as is evident by the
appearance of virus-specific T cells with the occurrence of clinically apparent hepatitis C (lOO). Persistence of HCV infection results when innate responses
are blunted, thus diminishing the direct antiviral
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effects and dampening the priming of adaptive responses (1 0 1). T -cell induction of interferon (IFN) -y
clears HCV infection, while a poor response to IFN -y
permits continued viral replication with its effects on
cytokine release.
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How does one process these reported variable
outcomes
Because of the variable outcomes reported from these
numerous studies, several efforts have been undertaken to process the data using meta-analyses and
modelling. In 2001, Freemen and coworkers conducted a systematic review of then-published epidemiological studies (102). For inclusion in the analysis,
each study was required to have at least 20 HCVinfected persons evaluated as well as information on
age and duration of infection. Among 157 studies
examined, 57 were selected for further evaluation.
The studies could be consolidated into four categories:
33 comprised a liver clinic series (equivalent to a
retrospective study), five were post-transfusion cohorts, 10 were blood donor series and nine were
community-based cohorts. The likelihood of developing cirrhosis after 20 years of HCV infection was 22%
(95% Cl, 18-26%) for liver clinic studies, 24% (1137%) for post-transfusion studies, 7% (4-10%) for
community-based studies and 4% (1-10%) for blood
donor studies. The high rate of progression in the liver
clinic studies was thought to be a result of selection
bias. A similar conclusion was reached by investigators
in the UK, who, on conducting an analogous survey,
concluded that ascertainment bias can convert a 20year progression rate to cirrhosis of approximately 5%
among community-based infected individuals to 20%
among patients referred to the clinic, owing to the
probability that the closer the patient is to the development of cirrhosis, the more likely the patient is to be
referred to the liver clinic (1 03). In yet another study
using empirical calibration of model parameter values,
the authors concluded that the rates of progression to
advanced liver disease may be lower than has been
assumed previously (104). Most recently, researchers
from Canada and Australia reported their data on
estimating fibrosis progression using m eta -analysis
and metaregression (105) (Fig. 2). They winnowed
down over 5000 citations to Ill studies, 100 classified
as cross-sectional/retrospective and 11 as retrospective-prospective. The majority of studies had taken
place in liver clinics. The overall estimated prevalence
of cirrhosis at 20 years after infection was 16%, 18%
for cross-sectional/retrospective and 7% for retrospective-prospective studies, 18% for studies in clinical
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Fig. 2. Estimated prevalence of cirrhosis at 20 years after
infection according to strategy of case identification. Metaanalysis and metaregression based on 111 reported natural
history studies (1 05).

studies and 7% for studies conducted in non-clinical
settings.
Conclusion
It is evident that hepatitis C is a progressive disease,

and that a variable proportion of chronically infected
persons will advance to end-stage liver disease, namely
hepatocellular failure and/or HCC. Such persons are
highly likely to die as a consequence of the liver disease
unless they undergo liver transplantation. A presumably larger group of chronically infected individuals,
primarily those who do not develop cirrhosis, are
likely to die from other non-liver-related illnesses or
traumatic events that represent the more common
causes of death. Some will even progress through life
without ever knowing that they are HCV infected,
while others may suffer from varying degrees of fatigue
and a decreased quality of life. In order to accurately
establish the frequency of these variable outcomes, it
would be necessary to mount a life-long study of a
large cohort from the time of the initial infection and
follow them until their demise, but for this to be a true
natural history study, infected persons would have to
forego treatment of the infection, clearly not an
acceptable option. Moreover, it would be almost impossible to pursue a study of this duration, both for
the infected cohort and for the investigator. The
natural history has particular relevance for those
infected at birth or in early childhood. Even though
evolution to cirrhosis in the first two to three decades
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after infection among these individuals is relatively
infrequent, it is unclear whether disease progression
will begin to increase as this population ages. There is
increasing evidence that disease progression does not
follow a linear path and that it is likely to increase as
the infected person ages (73, 105). Suffice it to say,
because of the advent of effective treatment, the era of
natural history studies of chronic hepatitis C has
passed, except perhaps under rare circumstances. As
treatment improves, the illness will come to be viewed
as an infectious disease requiring treatment for all,
with less concern about the long-term sequelae.
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