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Liver cirrhosis secondary to chronic hepatitis C virus
(HCV) infection is the primary reason for transplantations
in most centers. Despite a reduction in the incidence of
hepatitis C, the number of HCV-positive individuals with
end-stage liver disease is expected to increase. Factors re-
sponsible for this trend include the development of cir-
rhosis in one third of HCV patients after 25–35 years of
infection, the high prevalence of HCV in people aged
30–50 years, and the lack of an effective treatment for
hepatitis C.1–3

Infection or viremia recurs in all patients after trans-
plantation, but not all patients develop significant histo-
logical lesions. The survival rates of HCV-positive liver
transplant patients and grafts 5–8 years after transplanta-
tion is similar to that of transplant patients not infected
with HCV.4,5 On the other hand, recurrence of hepatitis or
disease on the graft is variable. In some patients, acceler-
ated progression to cirrhosis results in loss of the graft; in
others, recurrence is minimal and not progressive. Howev-
er, two lines of evidence suggest that recurrent hepatitis
C is aggressive and should be treated. Firstly, the number
of cases of chronic hepatitis who progress to cirrhosis,
graft failure, and retransplantation has increased. Some
studies have shown that 30% of patients develop graft
cirrhosis5–7 years after transplantation. Secondly, in HCV
patients, the rate of progression to fibrosis is faster than
that in immunocompetent patients, which suggests that
cirrhosis develops more rapidly in HCV patients than in
immunocompetent patients.6

There are three forms of recurrence, which differ in
clinical presentation, pathophysiology, prognosis, and
their treatment.

1. Chronic hepatitis C of grafts has a higher rate of pro-
gression to fibrosis than that of HCV patients who
have not received transplants. Because fibrogenesis is
more aggressive in transplanted patients than in im-
munocompetent patients, advanced fibrosis or cirrho-

sis develops faster (9–12 years vs 20–50 years).6 In
80% of patients, the degree of hepatitis 1 year after the
transplantation is compatible with that of chronic hep-
atitis patients.

2. Fibrotic cholestatic hepatitis occurs in less than 10%
of cases, but it is a serious condition. It causes graft
failure within a few months in 50% of cases afflicted
by it. It is characterized by biochemical cholestasis,
marked jaundice, very high viremia titers, and histo-
logical inflammation.7

3. Hepatitis that progresses slowly during the first de-
cade occurs in some patients. Histological damage is
scarce or absent despite a high viral load. About 25%
(8%–44%) of patients develop cirrhosis of the graft 5
years after transplantation. The results of recent stud-
ies indicate that the rate of graft cirrhosis is higher
now than several years ago.

Cirrhosis is more aggressive in transplant patients than
in patients who have not received transplants. The median
of the first episode of decompensation is 8 months after di-
agnosis of cirrhosis of the graft. Transplant patients with
decompensated cirrhosis experience episodes of ascites
and, less frequently, encephalopathy. The accrued rate of
decompensation in liver transplant patients with cirrhosis
is 42% per year and 63% in 3 years; in patients with cir-
rhosis who have not received liver transplants, decompen-
sation is only 3% per year and 18% in 5 years. The follow-
ing indices are predictive of decompensation: a Child
score greater than A, albumin levels less than 3.4 g/dL, and
an interval of less than 1 year between transplantation and
diagnosis of decompensated cirrhosis. The survival rate of
HCV patients with these conditions is less than 10% in 3
years; the survival rate of HCV patients who have not un-
dergone transplantation is 60%).8–11

Factors affecting the development of hepatitis in liver
transplant patients are the same as those for immunocom-
petent hosts:

• host factors (demography, immune status, comorbidi-
ty, liver function at the time of transplantation),

• viral factors (genotype, viral load, quasispecies), and
• factors associated with the transplant status:
• donor factors (age, extent of liver steatosis, liver vol-

ume, live donor or corpse),
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• surgical factors (duration of ischemia), and
• environmental factors (immunosuppression, ingestion

of alcohol, viral coinfections).

Of these factors, those that promote accelerated pro-
gression of fibrogenesis are a low immunosuppression
status induced by antirejection treatment or HIV coinfec-
tion, elevated secondary viral load, previous liver dam-
age, and ischemia during surgery. It is assumed that great-
er drug-induced immunodepression and decreased quali-
ty of transplant organs because of the increasing age of
donors are responsible for the recent increase in the inci-
dence of recurrent hepatitis C.12–16

Antiviral treatment

There are several potential strategies for management
of liver transplant patients, each of which has advantages
and disadvantages.

1. Antiviral treatment during the pretransplantation
phase. This strategy is associated with a risk of precipi-
tating liver failure, complications of the HCV infec-
tions, or severe cytopenias. The benefit of this practice
is that it reduces the aggressiveness of the recurrence.

2. Antiviral treatment shortly after transplantation and
before histological damage is incurred. In theory, this
alternative is convenient but its use is limited by diffi-
culties associated with the administration of antiviral
drugs during a period of high immunosuppression and
frequent cytopenias.

3. Antiviral treatment of established hepatitis, either dur-
ing the acute phase or during the chronic phase.

4. Antiviral treatment of patients who received retrans-
plants because of graft failure. This option is much
debated.

Pretransplantation treatment of patients on the wait-
ing list for donor organs should be restricted to patients
with compensated cirrhosis, because treatment of pa-
tients with decompensated cirrhosis may cause serious
complications. The objectives of treatment during this
phase are to achieve a sustained virological response
(SVR) to prevent the recurrence of cirrhosis after the
transplant or to stabilize the progression of the disease.
The treatment of choice for HCV patients with compen-
sated cirrhosis is a combination of pegylated interferon
and ribavirin. Despite the improvement evident after this
therapy, the SVR seems to be lower in patients with com-
pensated cirrhosis (43%–50%) than in patients without
cirrhosis (57%–65%; 11% in patients with genotype 1
HCV and 50% in patients with HCV genotypes other
than genotype 1). Responses of patients with severe cir-
rhosis are low because of a high prevalence of patients
with genotype 1 HCV, an inability to maintain full treat-
ment doses because of cytopenias, particularly neutrope-

nia, which is most frequent with pegylated interferon
treatment, and the risk of complications that affect the
liver function. Growth factors such as erythropoietin and
the stimulating factor of neutrophils may be useful to
avoid having to reduce dosages of drugs or discontinue
medication. As the optimal doses have not been defined
for transplant patients with HCV, the recommended doses
and durations of treatment are mainly based on the geno-
type present. Some authors support the practice of pro-
gressive increases of an initially low dose according to
the patient’s tolerance and others recommend treatment
with the full dose from the beginning.17–21) If the trans-
plantation is done when viremia is negative , infection of
the graft can be prevented in up to 65% of cases.

Early posttransplantation treatment refers to the first
2–6 weeks after transplantation when reinfection has al-
ready appeared but signs of hepatocyte injury are not ev-
ident. The SVR rate is 0%–11% with interferon mono-
therapy, 8% with pegylated interferon and 18%–33%
with interferon in combination with ribavirin. Mainte-
nance of antiviral treatment during this phase of trans-
plantation is problematic because of comorbidities (poor
resilience of recently transplanted patients, graft rejec-
tion, cytopenia, and infections) and poor tolerance of
side effects.22–26 Because of these limitations, this treat-
ment should be reserved for patients who have a high risk
of aggressive relapse (patients coinfected with HIV, those
who have undergone retransplantation, and those who
have received transplant organs from live donors), pro-
vided that there are no contraindications.

The results of treatment of recurrent hepatitis C (es-
tablished disease) with interferon or ribavirin monothera-
py are not encouraging. SVR rates are 18% for pegylated
interferon monotherapy, 22% for standard interferon plus
ribavirin and 28% for pegylated interferon plus ribavirin.
The most common adverse effect of treatment of recur-
rent hepatitis C is anemia caused by hemolysis, which
occurs mainly in patients with renal failure. In general,
positive virological responses are associated with histo-
logical improvement.27–35 The results of antiviral treat-
ment are worse in liver transplant patients than in immu-
nocompetent patients because the former group has:

1. an elevated prevalence of HCV genotype 1,
2. high levels of viremia,
3. a high prevalence of nonresponders,
4. a high incidence of patients for whom antiviral doses

are reduced because of low tolerance to treatment,
mainly to ribavirin, and

5. reduced sensitivity to interferon.

Recommendations of the consensus panel

Does the course of HCV infection in transplant pa-
tients differ from that in patients who have not under-
gone transplants?
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The progression of hepatitis C is faster in transplant pa-
tients than in patients who have not undergone transplants.

Evidence quality: 1

Should liver transplants be conducted in patients with
HCV infection?

There is no formal contraindication against the eligi-
bility of patients with chronic HCV infection for trans-
plantation.

Evidence quality: 1

Do immunosuppressive regimens have an influence
on the post-transplantation progression of hepatitis C?

Yes.

Evidence quality: 2

What is the ideal time to initiate posttransplantation
antiviral treatment?

Most panelists recommended that treatment be initiat-
ed after liver damage is proven; 62% were in favor of ini-
tiating treatment after the presence of lobular hepatitis is
established, and 38% suggested initiating treatment
when the presence of chronic hepatitis with fibrosis is es-
tablished.

Evidence quality: 3

What is the treatment of choice for posttransplantation
treatment of HCV?

Pegylated interferon and ribavirin.

Evidence quality: 2
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