61
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Advanced hepatic disease, either in the form of cirrhosis
or hepatocellular carcinoma, caused by infection with the
hepatitis C virus (HCV), is currently the main indication for
liver transplant worldwide [1,2]. Hepatitis C also appears as
an etiologic factor for terminal hepatic disease. However,
although this procedure is defined as a standard therapy in
both situations, recurrence of HCV infection is universaly
recognized. The potential for HCV infection to evolve in a
more aggressive manner is greater among transplant patients
than among immunocompetent individuals, and the re-
establishment of hepatic cirrhosisin these patients can occur
within five to ten years after the transplant. The progression
to cirrhosis also occurs at a more accelerated pace in these
patients, with decompensation rates higher than 40% a year
after diagnosis[3].

Despite the risk of recurrence, cirrhosis caused by HCV
has long represented a disease with good post-transplant
evolution potential and low recurrencerates. Inthemid 1990s,
therewasan increasein therate of recurrence, which impairs
thefunction of the graft and reducesthe survival of the patient.
Studies to determine the risk factors began to be carried out,
and the adoption of certain measures has enabled better
outcomes[4].

Natural History of Hepatitis C After Transplant

Early recurrence of the HCV infection after the transplant,
defined asthe detection of HCV RNA inthe serum or graft, is
apracticaly universal event, observed in more than 95% of
the cases. Hepatic disease recurrenceisrepresented by awide
range of histopathological aspects, and the differential
diagnosiswith acute cellular rejection can delay its detection.
In these cases, there is overlapping of histopathological
standards, as well as immunopathogenic phenomena in
common[5,6].

Intherecurrence context, acute hepatitisgenerally occurs
between one and six months after the liver transplant, at a
frequency of approximately 70%. Its histopathological
findingsare characterized by hepatocyte edema, large-dropl et
steatosis, moderate lobular inflammation, and acidophilic
corpuscles. Although spontaneous resolution of acute
hepatitis C occurs in up to 15% of immunocompetent
individuals, it israrely observed in thetransplant context [3,4].

Severe progressive cholestatic hepatitis can occur early,
between one and three months after the transplant. Thiskind
of recurrence israrer, occurring only in 10% of the cases. Its
severe evolution pattern is characterized by high levels of
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serumbilirubin (over 6 mg/dL), high serumlevelsof HCV RNA,
central ballooning in the liver biopsy, low inflammatory
infiltrate, and cholangiolar proliferation, without associated
ductopenia, suggesting that HCV hasadirect cytopathic effect.
These patients evolve to rapid graft loss, and death occurs
even before anew transplant attempt can be made [4].

In most cases, however, the hepatitis C recurrence is
diagnosed as chronic hepatitis, with a more accelerated
progression of fibrosis than that observed in the
immunocompetent population, resulting in cirrhosisin 8%to
30% of patients within five years. Cirrhosis is also more
aggressive in these patients, with a 65% cumulative risk of
complications within three years. The histopathological
findings found in the graft are similar to those found in the
nativeliver of anindividua with hepatitis C and include mixed
portal infiltrate with lymphoid aggregates, periportal
inflammation, varied lobular inflammation, and steatosis. These
findings can be detected in 70% to 90% of patients one year
after the transplant [7].

In all of these cases, however, thereal recurrence rate can
only be estimated through routine serial biopsies, considering
that 20% to 30% of patients do not evolve to increased
aminotransferase levels, and that such an increase lacks
specificity, potentially resulting from other events, such as
rejection, ischemiaor opportunistic infections[8]. IntheLiver
Transplant Sector of the Hospital das Clinicas da Faculdade
de Medicina da Universidade de S&o Paulo (HCFMUSP,
University of S8o Paulo School of Medicine Hospital das
Clinicas), protocol biopsiesare carried out every six monthsin
thefirst year after thetransplant, every year between the second
and forth year after the transplant, and every three years after
the sixth year of the transplant. An evaluation of 43 patients
demonstrated histological recurrence caused by chronic
hepatitisin 80% of casesin an average period of 9.9 months[9].

Risk Factors for the Severity of Post-Transplant HCV
Recurrence of Hepatitis C

The factorsthat determine the evolution of hepatitisC in
patients submitted to liver transplant can be variablesrelated
to the donor and receptor, viral factors, and events associated
with the transplant, resulting in greater severity of the disease
and higher rates of graft loss. The factors that are more
consistently associated with the severity of the disease are:
advanced age of donors, treatment for acute cellular rejection
involving pulsetherapy with corticosteroids or administration
of OK T3, andinfection with the cytomegalovirus[3,5,7,10]. A
better understanding of the factors that contribute to the
progression of the disease may indicate the potentially
modifiable mechanismsof itsevolution.



62 Liver Transplant and Hepatitis C Treatment

BJID 2007; 11 Supplement 1 (October)

Donor and Receptor Factors

The use of older liver donors is a factor that negatively
affects the fibrosis progression rate. Recent studies show a
tendency toward aten-year increasein the age of donorsinthe
last decade. Thismeasure, although applied to compensate for
thelow availability of organs, has been shown to have adirect
influence on the degree of fibrosis in recurrent hepatitis C.
Recent studieshave shown that theten-year differencein donor
age (40versus 50 years) hasbeen associated with greater fibrosis
progression (from 0.6 t0 2.1 unitsayear) and with adecreasein
the interval of appearance of cirrhosis (of up to eight years).
Donor age seems to influence graft survival only in HCV-
positive patients. However, thereis little chance that this will
change, since very few transplant programs are able to pair
younger donorswith HCV-positivereceptors[11,12].

The involvement of immunogenetic factors is also
considered, with studies that observed the association
between HLA-B14 and HLA-DRB104 asheneficia to hepatitis
C evolution, and the mismatch between the donor/receptor
HLA-DRB1 with anincreased recurrencerisk [13,14].

Other donor factors that require further investigation
includethe use of live donors, hepaticiron content, and hepatic
steatosis[15,16].

Viral Factors

Some studies have associated high viral load before or
soon after the transplant with the severity of post-transplant
HCV recurrence. An analysisinvolving 284 North-American
and Spani sh patients showed that the pre-transplant viral load
is an independent factor in the progression of fibrosis. In
another study carried out in the United States, the five-year
survival of patients submitted to transplant for HCV wasfound
to belower in patientswith viral 1oads higher than onemillion
mEg/mL [7].

The importance of the HCV genotype in the progression
of the disease remains controversial. Although most of the
studies conducted in the United States failed to show this
association, alarge collaborative European study showed a
higher rate of progression and severity in transplant patients
infected with HCV genotype 1b. One hypothesis is that, in
theliver transplant context, the host immuneresponseto HCV
is stronger for the 1b genotype than for other genotypes, and
that the tissue lesion is associated with this response [17].

Factors Associated with the Transplant

The treatment of acute rejection episodes with the use of
corticosteroid pulse therapy or anti-lymphocyte preparations
has been associated with greater severity of hepatitis C
recurrence. However, for such patients, the use of
immunosuppressive regimens is recommended, which is
sufficient to prevent moderate or severe rejection, as is the
subsequent use of corticosteroid pulse therapy or OKT3
administration, but not to the point of exacerbating the
hepatitis C progression or causing other long-term
complications[5].

Considering that one of the hypotheses put forth to explain
the more severe HCV recurrence observed in recent yearsis
the increased potency of immunosuppressive agents, several
studies have been carried out to minimize or even abandon
the use of the immunosuppressive regimen. These studies
have shown diverging results. However, therewere differences
among the studies in terms of theinitial immunosuppressive
doses and the dose reduction rates. In some studies, the
prolonged use of maintenance corticosteroid therapy was
associated with lesser severity of the hepatic disease
recurrence. In this case, the method of reducing the dose was
important, and gradual reductions have been associated with
less aggressive formsof hepatitis C [18,19].

The use of azathioprine or mycophenolate mofetil has not
been shown to have any consistent effect on HCV recurrence.
Although cyclosporine has been shown to have antiviral
properties in vitro, it has not shown to have any advantage
over tacrolimusin clinical practice[20,21]. Thelong-term use
of sirolimus can provide some benefit, sinceit hasantifibrotic
and potential antiviral effects, although such studies are still
preliminary and do not support its preferential use in this
group of patients. The use of new drugs, such as sirolimus
and theinterleukin 2 receptor antagonist, requires controlled
and prospective studies. Therefore, the general
immunosuppression status seems to be one of the possible
determinant events in the course of recurrent hepatitis C
[20,22,23].

Another factor that is associated with the transplant and
negatively influencesthe post-transplant evol ution of hepatitis
Cisthe presence of infection with the cytomegal ovirus, which
leads to the worsening of fibrosis[24].

Pre- and Post-Transplant Approach to Treating HCV-Positive
Patients

Antiviral therapy isthe main strategy used intresting HCV-
positive patients. However, the ideal moment at which to
interveneremains unknown. The authors of most studieshave
initiated the treatment for HCV recurrence when there is
histological evidence of the disease. Alternative treatments
include the use of antiviral therapy before or soon after the
transplant, when thereistill no clinical evidence of recurrent
disease. This is known as pre-emptive therapy. Antivira
therapy isgenerally lessefficient and lesswell tolerated inthe
transplant patient than in the immunocompetent patient.

Treatment of Patients with Cirrhosis Who are on the
Transplant Waiting List

Viral clearancein the patient with cirrhosis, in addition to
providing better expectations for the transplant (increased
graft survival), can even interrupt the progression of fibrosis
in these patients, and, in some cases, preclude the need for
the liver transplant.

Studies have proven that, although the side effect rates
are high, therate at which asustained virological responseis
achieved in patients with compensated cirrhosis treated with
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progressively higher doses of conventional interferon and
ribavirinisapproximately 22%, and can beeven higher in those
infected with genotype 2 or 3. When submitted to transplant,
such patients do not present recurrence of the disease,
confirming the validity of thistherapeutic strategy [25].

In one study, carried out by Forns et al., 30 transplant
waiting list patients of different functional classes were
submitted to antiviral treatment. In that study, the efficacy of
the treatment was evaluated on the basis of the virological
response throughout the treatment period, as well as on the
rate at which a sustained virological response was achieved.
The simple reduction in the HCV viral load before the
transplant was sufficient to avoid recurrence after the
transplant (efficacy of approximately 66%). In addition, none
of the patients achieving a sustained virological response
experienced diseaserecurrence[26].

Most of the studies involving this population of patients
have eval uated the efficacy of conventional interferon. Overall,
they concluded that the treatment isrecommended for patients
with Child-Turcotte-Pugh classA or B cirrhosis and amodel
for end-stage liver disease (MELD) score lower than 18, or
even in patients with decompensated cirrhosis. However, in
thelast case, following the treatment protocol in acenter with
support and possibility of immediate transplant [26].

Inarecent study of datacollectedinthe HCFMUSP Liver
Transplant Sector, 37 transplant waiting list patientswith HCV-
induced cirrhosis were submitted to antiviral treatment. This
population was composed of 46% women and 54% men, with
a mean age of over 50 years. The predominant genotypes
were 1 and 3. There was history of ascites and hepatic
encephalopathy in 43.2% and 8.1% of the patients infected
with genotypes 1 and 3, respectively. History of varicose
digestive hemorrhage two months before the treatment was
present in 5.4% of patients, and a history of spontaneous
bacterial peritonitis was common (in 8.1%). Pegylated
interferon was used in only five patients (all infected with
genotype 1), and conventiona interferon was used in the
remaining patients. Both were used in combination with
ribavirin. The mean duration of treatment was 7.9 months.
The most common side effect associated with the treatment
discontinuation was neutropenia(in 37.7%). Of the 37 patients,
14 (37.8%) presented viral load reduction of at least 21og. In
that study, the presence of compensated or decompensated
cirrhosis did not affect the treatment response [27].

Recent studies describe the treatment with pegylated
interferon and ribavirin in patients with decompensated
cirrhosis. Although they present a considerable virological
response, the frequency of severe complications necessarily
leadsto the need to always analyze the risk/benefit ratio before
thedecisiontoinitiatetreatment ismade, also considering the
feasibility of an emergency transplant [28,29].

Pre-Emptive Therapy
Antiviral therapy beforethe establishment of histologically
confirmed disease presents theoretical advantages,

considering that, immediately after the transplant, the HCV
vira load and the degree of hepatic fibrosis tend to be lower.
This could provide a better response to the treatment, similar
to what occurs in nontransplant patients. However, thisis a
moment at which theimmunosuppressionisstill high, interfering
withtheantiviral response, and theantiviral regimen tolerability
istoo low in view of al of the other post-transplant clinical
complications, such asinfections and cytopenias. In addition,
the immunomodulatory effect of interferon can increase the
risk of acute cellular rejection, whichishigher in this phase of
the transplant process. Another criticism of pre-emptive
treatment isthat it doesnot distinguish patientswho will actually
evolve to amore significant recurrence of the disease and for
whom treatment is indicated, from those who might have no
need of antivira therapy after the transplant [30,31].

Controlled studies have shown that treatment with the
combination of conventional interferon and ribavirin has an
advantage over monotherapy with interferon. There was a
delay in the appearance of recurrence in those patients, who
presented viral 1oad reduction and better histological profiles.
Studiesinvolving the use of pegylated interferon and ribavirin
have also demonstrated histological improvement, although
their results are generally disappointing, with sustained
virological response rates of 7-13% with the use of isolated
interferon, 16-33% with interferon and ribavirin, and 9% with
isolated pegylated interferon[32].

This strategy is not applicable to al patients. Those with
better MEL D scores before the transplant seem to be the best
candidates. The need to reduce the dose or even discontinue
the treatment iscommon, typically caused by cytopeniasand
concomitant renal dysfunction, with secondary anemia, which
makesthe use of ribavirin particularly difficult [33].

Post-Transplant Treatment

In general, most patients submitted to transplant for
cirrhosiscaused by HCV aretreated after thetransplant, when
recurrenceisalready an established event. Unfortunately, most
studies that support this treatment strategy have been
uncontrolled, preventing the determination of the treatment
risks, acute/chronic rejection rates, and even the evaluation
of the therapeutic efficacy.

Thisisapopulation that, in principle, presents the worst
prognostic factors of evolution and treatment response, since
it comprises older patientswho areinfected with genotype 1,
have high viral loads and present more extensivefibrosis, as
well as more often having a history of previous treatment.
These characteristics are also associated with the fact that
transplant patients present comorbidities that frequently
prevent the use of full-dose therapies [34].

Inthisgroup of patients, protocol biopsiesare an essential
means of assessing the degree of hepatic fibrosis and should
be carried out whenever clinically indicated (by anincreasein
aminotransferase levels) or at least on an annual basis, with
the specific purpose of detecting and monitoring HCV
recurrence[35].
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Theresults of thisgroup are no less disappointing, with a
sustained virological response rate of 12.5% with isolated
interferon, 21% with interferon and ribavirin, and 9% with
isolated pegylated interferon. In uncontrolled studies the
combined use of pegylated interferon and ribavirin proved
to be the best strategy, with responses between 30% and
45%[2,36-38].

The optimal duration of antiviral therapy remains
undefined. Although most recent studies established
treatment periods of 48 to 52 weeks, the validity of
prolonging treatment in patients who achieved virological
response by the end of the standard treatment period is still
inquestion [39-41].

The advantages of therapy that begins within 6 to 24
months after the transplant, compared with pre-emptive
therapy, is that these patients require less
immunosuppression, present better clinical status, and are
at lower risk of acute or chronicrejection [7].

The occurrence of acute or chronic rejection has not
been a limiting factor to the treatment, although there are
some reports on this subject [42].

Theuse of ribavirin asisolated therapy or as maintenance
after the combined use with interferon has no subsidein the
literature[43].

Use of Adjuvant Therapy

In this group of patients, one of the central issuesisthe
high rate of side effects from antiviral drugs, especially
cytopenia, which often requires dose reduction or even
discontinuation of the treatment. The risk/benefit ratio of the
use of erythropoietin or granul ocyte colony-stimulating factor
has not been well established. However, itsuse hasfacilitated
the maintenance of antiviral treatment and the use of optimal
dosesof ribavirin and interferon [44]. Efforts have been made
toinvestigate the use of ribavirin substitutesthat do not cause
hemolysis, such as viramidine, athough controlled studies
are still needed in order to determine the best strategy in
relation to the adverse effects of the therapy [5].

Second Transplants in Cases of Hepatitis C Recurrence

Although a second transplant is always an option in
patients presenting hepatitis C recurrence, this strategy is
historically associated with disappointing results. Receptor
age, total bilirubin, high prothrombin time, older donor age,
admission to the intensive care unit, high creatinine level,
and high MEL D score are predictive factors of short survival
after a new transplant. Second transplants remain
controversial and require comprehensive discussionsin view
of thelow availability of organsand the use of MELD score
as an organ alocation criterion, which implies that second
transplants will be given to recurrent patients presenting
more severeclinical profiles. In general, asecond transplant
isrecommended if one of the variablesrelated to recurrence,
and thusthe natural history of HCV recurrence, can be altered
[45-47).
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