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Maintenance Treatment for the Modulation of Liver Fibrosis
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In many cases, the evolution of chronic infection with the
hepatitis C virus (HCV) isfavorable. However, progression to
liver fibrosisisacommon phenomenon and can lead to liver
cirrhosis. Phenomenaassociated with liver fibrosishave been
previously reviewed and are more related to the host than to
viral factors[1]. In brief, the onset of fibrosisis caused by the
activation of stellate cells, which acquire the shape of
myofibroblasts and become the source of collagen deposition,
aswell asof protein matrix formation. Activated stellate cells
rapidly undergo apoptosis, after which the collagen matrix is
degraded and removed by the activity of metalloproteinases.
There is a complex balance between the procollagen and
antifibrotic factors, although the mechanisms of fibrosis
regression are not fully understood [2]. However, it appears
that thetissueinhibitor of metalloproteinase-1[3] and stellate
cell apoptosis[4] arecrucia to maintaining thisbalance. The
mechanism through which HCV triggers fibrosis is little
understood. Apparently, hepatocyte infection triggers a state
of oxidative stressand inducesinflammatory cell recruitment.
These phenomena lead to the activation of stellate cells and
collagen deposition. Inaddition, HCV proteinsdirectly activate
stellate cells[4].

Liver cirrhosis and the preceding transition stage are
marked phenomena in the clinical evolution of patients and
have been associated with morbidity/mortality dueto chronic
hepatitis C. A study involving acohort of patientschronically
infected with HCV, monitored from 1991 onward, with amean
infection period of 22 years, provided evidencethat, fiveyears
after the diagnosis of cirrhosis (Ishak score> 4), the survival
rate was 80% [5]. This rate decreased to 19% after the first
hepatic decompensation [5]. In the multivariate analysis,
treatment with the combination of conventional or pegylated
interferon alpha with ribavirin was found to be favorably
associated with survival. In other words, the treatment was
associated with the most important outcome: survival! In
addition, subjects presenting avirological response, whether
sustained or not, presented better evolution when compared
to nonresponders. This fact suggests that even transitory
negativeviremialevelsare afavorable phenomenon and may
imply lower structural alterationsand activity intheliver [5].
One relevant aspect of this study was that the interruption of
alcohol consumption from the moment of diagnosis on
prevented the previousingestion from having an unfavorable
influence on the disease progression. Thisfact reinforcesthe
importance of acohol abstinence for patients with hepatitis
C. Poynard et al. [6] retrospectively analyzed datafrom 3,010
patients treated with either conventional or pegylated
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interferon apha, using various therapeutic regimens . The
authors concluded that the treatment with pegylated interferon
and ribavirin resulted in significant improvement in histology,
inflammatory activity and structural alterations (fibrosis).
There was improvement in the ‘fibrosis progression rate’,
which is a valid concept, although reproducibility was
jeopardized by the risks of sample variation. The least
worsening of fibrosis was found in the optimized group
receiving pegylated interferon and ribavirin (8%), and greatest
degree of such worsening was found in the group receiving
interferon for 24 weeks (23%) [6]. Ingenerd, fibrosis stabilized
or improved even in those patients not achieving a sustained
virological response (SVR). However, samplevariations, ahigh
percentage of patients with mild initial fibrosis (over 70%
classified as F1), lack of paired biopsy results from all
participants, lack of acontrol group, and principally, areatively
short follow-up period (20 months between biopsies, on
average) were limitations of this analysis. Nevertheless,
Poynard et al. [6] addressed the concept of cirrhosis
‘reversion’, or as the authors designated it, the ‘reversible
cirrhosisstage’ . Thisgroup was composed of young patients,
whose structural staging changed, regressing from F4. This
phenomenon occurred in 75 (49%) of the 153 cirrhotic patients
[6]. The authors postulated that this stage of fibrosis would
still be‘easily’ reversed. Some of the factorsthat were found
to beassociated with the regression of fibrosis after treatment
are, obviously, theinitial degree of fibrosis, minimal baseline
activity, achieving an SVR, being less than 40 years of age,
initial viral load lower than 3.5 million copies/mL, and (anew
concept at that time) body massindex (BMI) < 27 kg/n?[6]. In
another relevant meta-analysis, Cammaet al [7,8]. evaluated
three randomized clinical studies comprising 1441 patients,
paired biopsiesbeing availablefor 1013 (70.3%). Similarly to
Poynard et al. [6], these authors demonstrated improvement
in hepatic fibrosis in the patients treated with pegylated
interferon alpha-2a, when compared to those treated with
conventional interferon, who achieved an SVR or even
experienced recurrence. However, there was no improvement
among nonresponders. The authors also found that a BMI
higher than 30 kg/m? was associated with the worsening of
hepatic fibrosis. However, in amore representative sample—
447 (44%) of 1013 cirrhotic patients — no ‘regression of
cirrhosis' was found. Only 33% of the cirrhotic patients
presented improvement in fibrosis. However, the observation
period between biopsieswas also short. Finally, high alanine
aminotransferaselevel wasanother factor that was associated
with histological improvement. Morerecently, Di Marcoet al.
[9] prospectively evaluated cirrhotic patients with portal
hypertension and no previous decompensation who received
pegylated interferon alpha-2b (1.0 pg/kg/week) with or without
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ribavirin (0.8 g/day). Patients infected with genotype 2 or 3
showed rapid response, with negative viral RNA results by
week 4 of treatment, and achieved an SVR. However, only 10
of the patients infected with genotype 1 or 4 achieved an
SVR. Nevertheless, for this subgroup of patients, the
predictability of early response by week 12, but not by week
4, wasaso valid, and high baseline viral load was anegative
predictive marker for SVR. The occurrence of cytopeniaswas
high; however, stimulating factors were not used with these
patients. If stimulating factors had been available, the SVR
rate associated with treatment maintenance would have
certainly been better. Treatment compliance is even more
critical for this group of patients and was associated with
SVR[9]. Findlly, it wasclear that SVR isassociated with better
evolution. Only 6% of the patients achieving an SVR
deteriorated, compared with 38% of the nonresponders [9].
Bruno et al. [10] conducted aretrospective multicenter study
comprising 920 patientswith compensated cirrhosiswho were
treated with conventional interferon alpha(from 3to 6 million
IU/3 times a week) for a year. Similarly to the prospective
study conducted by Di Marco et al. [9], the authors
demonstrated benefitsfor thosewho achieved an SVR, witha
reduction in the risk of decompensation, occurrence of
hepatocel lular carcinoma (HCC) and death. They also found
that aplatel et count of 109,000/mL isanindependent predictor
of decompensation of the liver disease [10]. This factor is
extremely relevant for clinical practiceand could beused asa
cut-off point in order to define the use of more aggressive
measures, or even those that still need to be validated.
Specificaly regardingHCC, Cammaet a. [7,8] in 2001, pointed
out that the benefit of the reduction in the incidence of HCC,
albeit modest, isa so morerelevant among thosewho achieve
an SVR &fter being treated with interferon alpha. Other authors
have also reproduced data regarding the effective and
tolerable treatment [11], fewer complications, reduction or
negative incidence of HCC among cirrhotic patients mono-
infected with HCV who achieved an SVR after the treatment
with interferon alpha[12-14], and even histol ogical response
of patients co-infected with HIV [12]. Finally, even patients
with severe cirrhosis under individualized, ascending-dose
regimensbenefit from treatment and can achievean SVR, albeit
amodest one[15-17]. Despite theinnumerable benefits of the
treatment with interferon apha, we must emphasize that
surveillance regarding the incidence of HCC is highly
recommended, even in cirrhotic patients who have achieved
anSVR[10].

There is clear evidence of improvement in fibrosis (a
quantitative decrease, as well as functional gains such as
lower portal hypertension) [3], greater survival, potential
decreasein theincidence of HCC and hepatic complications,
and even ‘cirrhosisreversion’ [6], even for nonresponders|6]
or for those who presented recurrence [5-8]. Therefore, we
should ask why we do not treat even those patientswith more
severecirrhosis[15-17], and why we do not use the treatment
withinterferon alphafor objectives other than thevirological.

In order to answer these questions, it is initially important
that recent knowledge on viral kinetics and the concepts of
treatment individualization — dose and duration —be
considered in the therapeutic decision-making, and that the
same concepts are not clearly validated for cirrhotic patients.
Therefore, if our goal is to achieve an SVR, extending the
treatment of nonresponders to at least 24 weeks of ‘ideal’
treatment isconsidered ‘futile' [1]. However, isthistruefrom
a histological point of view, or from the perspective of the
need to modulate the natural history of the disease? In order
to answer these questions and in view of the previously
described evidence, physicians began to consider the use of
maintenance treatment with interferon alpha. However, for a
conclusive analysis, aprospective evaluation would beideal,
since differences in methodologies would greatly affect the
quality of the results [17]. Three principal studies (Table 1)
have addressed this issue: the Hepatitis C Antiviral Long-
Term Treatment against Cirrhosis (HALT-C) trial, conducted
by the NIH; the Evaluation of Peg-Intron in Control of
Hepatitis C Cirrhosis (EPIC)3tria; and the Colchicine versus
Peg-Interferon Long-Term (COPILOT) trial. Other, smaller,
studies, such asthe PROFIC-C trial, have also addressed this
issue[18].

The COPILOT study evaluates patients with fibrosis
classified asgreater than Ishak 3 and previous nonresponders
to interferon/ribavirin or pegylated interferon/ribavirin,
comparing, intwo branches, colchicineto pegylated interferon
alpha-2b at 0.5 ng/kg/week. Preliminary analyses after atwo-
year follow-up period revea ed that the group using interferon
presented significantly fewer hepatic complications,
especially portal hypertension and upper gastrointestinal tract
bleeding [6]. Alterationsin HCV quantification wereminimal.
The EPICS trial has yet to produce preliminary results.
However, the HALT-C study has provided aconsistent amount
of information. Nevertheless, dataregarding themain objective
of the study, fibrosis modulation, are still unavailable but
should be presented at the upcoming congress of the American
Association for the Study of Liver Diseases (AASLD; Afdhal,
personal communication). Using the available results from
HALT-C, Everson et al. [15], in 2006, emphasized the need to
‘optimize’ the treatment of cirrhotic patients, for whom the
SVR ratewas|ower, regardless of platelet counts or the need
toreduceinterferon doses—or even theinfluence of previous
treatment response. Therefore, cirrhosisisadetermining factor
of alower SV R rate. Among thetherapy ‘ optimization” measures
that are currently available, should we consider treatment prior
to the establishment of cirrhosis? What would bethecriteria?
Westill cannot answer that, but if we consider some preliminary
results of new therapies, we can predict that interferon apha
will gtill bethe backbone of hepatitistreatment for many years.
Therefore, we should certainly attempt to gain a better
understanding of the potential of these treatments and use
themwisely.

Among the minor studies, Erhardt et al. preliminarily
showed that the maintenance of a 0.35-1.0 ug/kg/week dose
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Table 1. Maintenance studies with pegylated interferon

Study HALT-C COPILOT EPIC3

Disease stage Ishak 4-6 Ishak 3-6 METAVIR2-4
CTP<6 CTP<7 CTP<6

Patients (n) 1400 800 1700 (700cirrhotic)

Treatment arms Placebo, IFN-a, Peg-1FN-o-2a (90 ug) Peg-IFN-a-2b (0.5 ug)

Colchicine (0.6 mg bid) Peg-IFN &2b (0.5ug)

Duration 3.5years 4years 3-5years

HALT-C=Hepatitis C Antiviral Long-Term Treatment against Cirrhosis (trial); COPILOT= Colchicine versus Peg-Interferon Long-Term
(trial); EPIC3=Evaluation of Peg-Intron in Control of Hepatitis C Cirrhosis (trial) 3; CTP=Child-Turcotte-Pugh score; IFN=interferon;

Peg=pegylated.
of pegylated interferon alpha-2b significantly reduced, after
48 weeks, the incidence of HCC and complications due to
cirrhosis when compared to the control group. In a similar
study, Kaiser et a. [19] demonstrated that, intheintervention
group, the fibrosis score dropped from 3.58 to 2.59 after 18
months of treatment, and to 2.36 by six months after the end
of treatment. In the control group, thefibrosis scoreincreased
from 3.88t04.07 andto 4.79 by thesametime points. Therefore,
monotherapy with lower doses of pegylated interferon alpha-
2b effectively reduced and modulated hepatic fibrosis. The
mechanism for the improvement induced by interferon is
unknown and is certainly multifactorial. The elimination of
the triggering agent is undoubtedly crucial, but, since even
patients who suffer recurrence get better, it is possible that
interferon alpha has an intrinsic antifibrotic effect, aswell as
inhibiting the activation of stellate cells [4]. Other possible
approaches that are positively associated with the
improvement of hepatic fibrosis in nonresponders — or as a
coadjuvant — are the use of renin-angiotensin inhibitors
(inhibiting the activation of stellate cells) and the control of
metabolic syndrome [4]. Other substancesthat are potentially
activeagainst hepatic fibrosisareinterleukin-10 and the natural
herb known as Sho-saiko-to [4]. The maintenance treatment
withribavirinisclearly adiscarded aternative sincethere are
no positive effects [20]. Finally, the use of controlled
phlebotomies may be an alternative in selected cases.
Excessive iron in the hepatocytes, increased by the effect of
HCV, has been associated with greater tissue damage [20].
The field of antifibrogenesisisin full development and has
been recently reviewed inan AASLD symposium [3].

Considering al the reviewed aspects, we should finally
evaluate who would benefit from the maintenance treatment.
Thesewould be the patientswith extensivefibrosis (F3/F4) or
cirrhosis that does not respond to the optimal standard
treatment. In view of the risk of disease progression and the
onset of HCC, aswell asthebody of evidenceavailable, smply
monitoring the progression of the diseaseisnot an acceptable
approach, neither for the patient nor for the physician [20].
Therefore, what is the ideal dose and how long should we
maintain the treatment with interferon? The period hasyet to
be defined, and it may beindefinite (or until the appearance of
adefinitely efficacious, safetherapy). Biopsy monitoring every
two years in association with HCC and screening for

esophageal varices are acceptable standards, although
normalization of alanine aminotransferase levels and HCV
reduction will rarely be seen[20]. The advent of noninvasive
methods of monitoring fibrosis [21,22] has transformed
maintenanceinto an even more alternative strategy. Regarding
the adopted dose, in ongoing and published studies,
pegylated interferon apha has been used in smaller-than-
habitual doses, once aweek. Tolerance and safety have proven
adequate. Doses from one-third to one-half of the standard
size seem to be satisfactory for hepatic fibrosis modul ation.
However, definitive results, which are still unavailable, could
alter this perception.

Insummary:

1 Hepatic fibrosis is a potentially reversible
phenomenon, which can even provide functional
benefits.

2 Evenfor cirrhotic patients, treatment with interferon
alphaispossible, efficient and safe, althoughitisless
efficaciousif we consider the SVR.

3. Treatment with pegylated interferon alpha, even when
it is ineffective, is associated with greater survival,
fewer complicationsand lower incidence of HCC.

4. Interferon apha has a modulatory effect on hepatic
fibrosis.

5 Maintenance treatment with reduced doses of
pegylated interferon apha proved to be effective in
modulating hepatic fibrosis as well asin altering the
natural history of the disease.

6. Antifibrogenesisisafieldthat isstill in development,
and, in addition to interferon alpha, other measures
can be adopted, such ascontrol of metabolic syndrome
and the use of renin-angiotensin inhibitors.

Considering the reviewed aspects, together with the facts

that the number of antiviral therapies currently in development
is smaller than expected, and that none of those are yet
clinically available, aswell asthefact that they will still need
to be combined with interferon alpha, | believe that the
optimization of interferon alphawill continueto becrucial. A
pharmaco-economic analysismust be certainly considered as
asupporting tool inthe collective decision-making. However,
considering the physician-patient relationship, some
reflections are pertinent and should be debated by the
Hepatitis Committee of the Brazilian Society of Infectology.
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Therefore, we propose the following:

Individualization

The dose and duration of treatment with the combination
of pegylated interferon and ribavirin should be defined based
on patient body weight and on the early response during
therapy for patientswith minimal lesions (F1) who nevertheless
areat risk for progression: moderate peri-portal activity, from
40 to 60 years of age and comorbidities (nonalcoholic
steatohepatitis, HIV infection or metabolic syndrome).

Maintenance Treatment

Considering maintenance treatment with pegylated
interferon apha for patients with structural lesions greater
than F3 or portal hypertension signs (esophageal varices,
enlarged spleen, dilation of vessels) or platelet counts lower
than 110,000/mm?, classified as Child-Pugh class A or B, no
evidence of severe or potentially uncontrollable
decompensation, with no HCC, no recurrence, partial
responders or nonresponders to pegylated interferon apha
in association with ribavirin (or only to interferon when there
are contraindications regarding ribavirin) whose compliance
can be confirmed for at least 12 weeks. Thistreatment should
also be considered for patientswho present contraindications
regarding the use of full doses. Child-Pugh class C patients
could be treated in specialized centers when on a transplant
waiting list.

Proposed regimen*: subcutaneous pegylated
interferon alpha-2b at 0.5-1.0 pg/kg/week;
subcutaneous pegylated interferon alpha-2a at 90 pug/
week.

Duration*: at least 24 months, indefinite, or until the
appearance of a definitely efficacious, safe antiviral
therapy.

Follow-up evaluation: Monitoring the onset of
complications (HCC, digestive tract hemorrhage,

encephal opathy, etc.)
*Dose schedule and duration were suggested based on preliminary data
and should be reassessed depending on the results of ongoing studies.
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