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After theinitial acute phase of infection, 50-85% of patients
infected with the hepatitis C virus (HCV) devel op the chronic
form of the disease, which, in 20-30% of cases, will evolveto
cirrhosis, liver failure or hepatocellular carcinoma, albeit after
several decades. Once this infection has been established, it
rarely resolves spontaneously. It is known that, during the
chronic phase, the more severe forms of this viral infection
can beinduced by various cofactors: chronic alcoholism; co-
infectionwith HIV or the hepatitisB virus; liver biopsy-proven
steatosis (or steatohepatitis); and advanced age. The main
objectivefor treating this diseaseis, therefore, to prevent the
occurrence of late complications, by means of the eradication
of HCV, which can be achieved in just over half of the cases
treated with the currently available drugs.

Treatment for Chronic Hepatitis C: Drugs and Treatment
Response Patterns

The currently recommended treatment for the chronic
forms of hepatitis C is the combination of interferon alpha
(IFN-0) and ribavirin. The former is a cytosine that is a
component of theinnate response of the human host. Various
genesinvolved intheimmune response areinduced/stimul ated
by IFN-a., resulting in the activation of natural killer cells,
maturation of dendritic cells, and proliferation of memory cells,
as well as in the prevention of apoptosis of T cells. The
hepatocellular injury seen in chronic hepatitis C isnot dueto
the cytopathic effect of HCV. It isimmunomediated by natural
killer cellsand CD8 T lymphocytes, which are activated by
theaction of IFN-a.

Ribavirinisan oral nucleoside analog with antiviral effects
against various pathogens (respiratory syncytial virus,
arenavirus, etc.) Although its mechanism of action in HCV
remains unclear, it seems that ribavirin causes the virus to
mutate rapidly to formsthat are more easily killed, aswell as
depleting intracellular adenosine triphosphate, which is
essential for the synthesis of viral RNA. Immunomodulatory
effects have been also attributed to this drug.

The use of IFN-o. was approved for hepatitis C treatment
in1991. At that time, the response to thisimmunotherapy was
very low (< 20%). However, when the combination of ribavirin
and IFN-o. began to be used, the proportion of patients in
whom a sustained virological response (SVR) was achieved
grew to 40-45%. Even at that time, treatment responseswere
confirmed by detecting HCV RNA through molecular tests
such as polymerase chain reaction (PCR). In this context, the
infectionisconsidered eradicated when thereisan SVR, which
is defined as the absence of serum HCV RNA in asensitive
test (qualitative PCR) at the end of treatment and at six months
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after theend of treatment. Petientswho achievean SVR almost
alwaysshow adramatic decreasein HCV RNA levels, defined
asa>2log,, drop or the absence of HCV RNA by 12 weeks
after the initiation of treatment. This response is designated
theearly virological response (EVR) and hasbeen widely used
for treatment follow-up of patients infected with HCV
genotype 1. The maintenance of the undetectable viral load
status at the end of the treatment is designated the end-of-
treatment response (ETR). A patient is considered recidivist
when HCV RNA becomes undetectable during treatment but
becomes positive again after the end of the treatment, whereas
apatient isconsidered anonresponder when HCV RNA levels
remain stable or decrease < 2 log, , during treatment with the
combined regimen.

The most recent advance in the treatment of hepatitis C
has been the development of long-acting, pegylated
formulationsof IFN-o. (PEG-IFN-ov), produced by the covalent
addition of a polyethylene glycol molecule to the IFN-o.
molecule. This combination decreased absorption, reduced
the clearance of the drug and increased its half-life. With this
increased half-life, PEG-1FN-o can be administered in weekly
doses. Two pegylated formulations have now been approved
for the treatment of hepatitis C: PEG-IFN-o 2a (Pegasys-
Roche), withamolecular weight of 40kDa, and PEG-IFN-o. 2b
(PEG-INTRON; Schering-Plough), with amolecular weight of
12kDa

Table 1 shows the names and doses of the drugs that are
currently used for the treatment of chronic hepatitis C.

Viral Kinetics After the Beginning of Treatment

The most important objective of chronic hepatitis C
treatment isHCV eradication. Theintroduction of treatment
leadsto abiphasic drop in theviral population. The speed at
which the quantity of HCV drops differs among the treated
patients, and the drops can therefore be classified as rapid
or slow. Patients in whom there are rapid drops at the
beginning of treatment more often achieve an SVR. During
this rapid response phase, which generally occurs within
the first 48 h of HCV treatment, the viral load decreases
rapidly, which reflectsthe | FN-oc inhibition of replication and
the degradation of the drug in the serum. The HCV RNA
titersbegin to decline 8 to 12 h after the administration of the
first IFN-o. dose, and the drop ranges from 0.5 to 1.5 log,,
withinthefirst 48 h. Thereafter, therate of viral load reduction
slows, reflecting the clearance of the virusin the infected
cells. The complete elimination of viral particles requires
combined treatment for several months. During this second
phase, ribavirin seems to play a crucial role in HCV
depuration. Negative HCV vira load during treatment is
generally followed by alanine aminotransferase
normalization and improvement in the necroinflammatory
activity in liver biopsy.
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Tablel. Drugs used for the treatment of chronic hepatitis C

Drugs Recommended doses
Conventional interferon
AlphaZ2a 3 MU st 3 x week
Alpha2b 3MU sc 3 x week
Consensus 9 g sc 3 x week
Pegylated interferon
Peginterferon o 2a(40kDa) 180 ug SC/week
Peginterferona 2b (12kDa) 1.5 ug/kg SC/week
Nucleoside analogs
Ribavirin From1,000mg (< 75kg) to

1250mg (> 75kg), ord, daily

MU: million units; sc: subcutaneous.

Treatment Protocols

For adults diagnosed with chronic hepatitis C and
presenting detectable serum levels of HCV RNA, together
with persistent elevation of aminotransferases, histological
evidence of progressive hepatic disease, no severe
comorbidities, and no contraindications, treatment is
recommended. All patients should be initially submitted to
viral load quantification (quantitative PCR), HCV genotype
identification (genotypes 1 to 6) and liver biopsy for the
evaluation of necroinflammatory activity (intensity) and
fibrosis (staging). The two most common methods for
histological evaluation are the METAVIR and Ishak scoring
systems, inwhich fibrosisis scored as absent (FO), only portal
(F1), portal with septum formation (F2), hepatic with portal -
central and portal-portal bridging (F3), or cirrhosis (F4).
Treatment is recommended for patients who present a score
of at least F2.

It must be borne in mind that liver biopsy is an invasive,
costly, and potentially fatal procedure. For patients presenting
HCV genotype 1, this procedure is useful for therapeutic
decisions when there is no evidence of advanced fibrosis
detected by other methods (ultrasound, etc.) However, for
those presenting genotype 2 or 3 and high treatment response
rates, liver biopsy might be unnecessary and might not
influence the therapeutic decision, especially for those
individuals who present persistently high levels of
aminotransferases.

The combination of PEG-IFN-o and ribavirin is the
treatment currently recommended for patients with chronic
hepatitis C; its efficacy in achieving an SVR is greater than
that of the conventional treatment with IFN-o. in isolation or
with the combination of IFN-o. and ribavirin (56% vs. 16%Vs.
42%). Asdemonstrated in Table 1, subcutaneous PEG-1FN-a
is administered weekly, and oral ribavirin isadministered in
two daily doses. The recommended dose of PEG-IFN-a 2ais
180 g per week and that of PEG-1FN-a. 2b is 1.5 ng/kg per
week. Treatment duration and ribavirin dosing vary according
to HCV genotype. Patients presenting HCV genotype 1 must
betreated with either 1,000-mg or 1,250-mg dosesof ribavirin
(body weight < 75 kg or > 75 kg, respectively) for 48 weeks.
Patientsinfected with HCV genotype 2 or 3 must receive 800
mg of ribavirin daily for 24 weeks. In Brazil, ribavirin capsules

contain 250 mg, and so it is not possible to administer the
recommended 800-mg doses. Therefore, we believe it is
prudent to prescribe 1000-mg doses for all patients infected
with these genotypes. There is little information on the
treatment against hepatitis C genotypes4, 5, and 6 (which are
rare in Brazil). It has been recommended that the 48-week
treatment regimen be used in these cases.

In the treatment for infection with HCV genotype 1, the
possibility of achieving an SVR is based on the EVR, as
previously defined. Negativeresultsor asignificant (> 21og, )
dropin HCV vira load by week 12 of trestment isindicative of
an SVR, which appears in 65% of the patients treated with
PEG-IFN-o 2aandin 72% of thosetreated with PEG-IFN-a. 2b.
However, among those who have not achieved an EVR by
week 12 using either formulation, only 3% achieve an SVR.
Therefore, the EVR isastrong negative predictor of the SVR.
All patients who continue to present positivity (based on
viral loads) at week 12 should be re-assessed at week 24, at
which point aqualitative PCR should be performed. If results
arenegative, trestment should be maintained up to week 48. If
is the results are still positive, treatment should be
discontinued. For HCV genotypes2 and 3, it isnot generally
recommended that molecular tests be performed during the
24-week treatment regimen. At the end of the combined
treatment, regardless of the genotype, aquditative PCR should
be performed in order to evaluatethe ETR.

Chart 1 showsthe agorithm for the follow-up of patients
with chronic hepatitis C during the trestment with PEG-IFN-o.
and ribavirin.

With the current treatment protocols, the rate at which an
SVRisachieved rangesfrom 54% to 56% after the use of the
combination of PEG-IFN-o. (either formulation) and ribavirin,
which is considerably higher than that seen with older
conventional treatments (Chat 1). Among patients infected
with HCV genotype2 or 3, therateat which an SVRisachieved
ranges from 75% to 80%, compared with 40% to 61% among
those infected with HCV genotype 1. Among patients with
HCV genotype 1, therateat which an SVRisachieved islower
in blacks (28%) than in Caucasians (52%). Other factors that
influence treatment response, leading to lower curerates, are
high viral load levels (> 600,000 1U/mL), male gender, high
body massindex, biopsy showing advanced fibrosisand high
iron levels in the hepatic parenchyma. In patients infected
with HCV genotype 2 or 3 and treated with a conventional
regimen involving the combination of IFN-o (3 million units3
timesaweek) and ribavirin, therateat whichan SVRisachieved
can be similar to that of those treated with pegylated
formulations and ribavirin. Therefore, this regimen is still
recommended in Brazil (directive 863/2002). For such patients,
the use of thistreatment regimen for six monthsisless costly
and better tolerated.

Petientswith liver cirrhosishavelower chancesto eliminate
HCV by means of the current treatment than do noncirrhotic
patients. Thismight be due to the fact that the former present
more advanced age, greater alterations in hepatic
microcirculation (which prevent the adeguate interaction
between IFN and infected cells), and lower treatment
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Chart 1. Chronic hepatitis treatment strategies
Treatment for infection with HCV genotype 1: evolution dynamics
Start PEG-IFN + Ribavirin
I
PCR + PCR +
Week 12 » PCR? (\1/ 2 logp ou >) (\1/ 2 1o0g1o)
MT MT DT
Week 24 [~="""==77==="-- > PCR? PCR +
I I
MT MT
I
PCR attheend of T
Week 48 [ DT DT ' ' and after 6 months
Tto.
PEG-IFN=pegylated interferon
PCR=polymerase chain reaction
MT=maintain treatment
DT=discontinue treatment
T=treatment
Table 2. Drugsfor thetreatment of chronic hepatitisC
Genotype  PEG-IFN-a. Ribavirin Duration Treatmentevolution SVR
(dose) (dose)  (weeks) (%)
1 o 2a 180 ng/week 1.09(<75kg) 48 a) Noresponse: HCV RNA at week 12 40-61
(4,5,6) o 2b: 1.5 pg/kg/week 1.259g(>75kg) <2log,,IU/mL or HCV RNA &® by week 24
b) Rapid response: treat for 24 weeksif
HCV RNA O by week 4 and low initial
vira load (< 600,000 1U/mL)
2,3 Same as above 109 24 a) No response: uncommon 7580

b) Rapid response: treat for 12-16 weeks
if HCV RNA © by week 4

PEG-IFN=pegylated interferon; SVR=sustained virological response; HCV=hepatitis C virus.

www.bjid.com.br



48 Chronic Hepatitis C in Treatment-Naive Patients

BJID 2007; 11 Supplement 1 (October)

compliance rates. These patients should be treated carefully
due to the risk of decompensation of the disease during
treatment and the worsening of pre-existing hematological
parameters (leukopeniaand platel et reduction). Patientswith
compensated cirrhosis should be treated if they present the
minimum criteriato receive these medications:

a) Totd hilirubin<1.5g/dL

b) Albumin>3.4g/dL

c) Patdets>75,000/mm?

d) Hemoglobin> 13 g/dL; neutrophils>1500/mm?

e) Cregtinine<1.5mg/dL

f) Absenceof ascites, together with hepatic encephal opathy.

In patients with advanced fibrosis and treated with the
PEG-1FN-o/ribavirin combination, therateat whichan SVRis
achieved rangesfrom 37% to 50%, being higher (70%-75%) in
those presenting HCV genotype 2 or 3, as well as in those
withlow vira loads. Side effects, especialy thrombocytopenia
and neutropenia, are more common in these patients. At this
stage of the disease, cirrhotic patients who achieved an SVR
are not totally protected against the risk of developing
hepatocellular carcinoma. Two recent studieshave confirmed a
limited reduction in the risk of hepatocellular carcinoma in
patients who successfully responded to the combined
regimen; however, some degree of risk remains due to the
carcinogenic effect of hepatic fibrosis. In addition, the
complications of advanced liver disease, in these cases,
occur less frequently, mortality is lower, and there will
obviously be no re-infection of the organ after the liver
transplant. In order to prevent re-infection in transplanted
patients, those who are on aliver transplant waiting list and
present decompensated cirrhosis have been treated with
IFN-o or PEG-IFN-o and ribavirin for periodsranging from
three to fourteen months. In these individuals, the rate at
which an SVRisachieved hasbeen low (from 20% to 25%),
and morbidity/mortality due to the treatment have been
considerably high. Bacterial infections, severe cytopenias,
and even mortality have been reported during treatment.
However, in those patientswho responded to treatment, with
the elimination of HCV, there was improvement in liver
function, fewer episodes of decompensation and lower
mortality. Benefits seem to be higher, asexpected, for patients
infected with HCV genotype 2 or 3, who traditionally respond
better to the treatment regimen.

Not every patient whose HCV RNA levels become
undetectable during treatment achieves an SVR. In 10% of
the treated patients, this molecular marker reappears in the
serum during treatment, whereasin 20% of thetreated patients,
it reappears after the end of treatment (recurrence); in this
context, HCV RNA becomes detectable afew weeks after the
interruption of treatment, and aminotransferase levels again
increase. Recurrenceis more common with short treatment or
whenthereisadelay in achieving negative HCV RNA results.
In those patients who responded to treatment and achieved
an SVR, long-term follow-up evaluations have shown that
HCV RNA resultsremain negative in more than 95% of these
patients, confirming the cure and the improvement in
histological parameters.

Modifications During the Course of Treatment of Chronic
Hepatitis C

In patients infected with HCV genotype 1, a 72-week
combined regimen (PEG-IFN-o. + ribavirin) may bebeneficia
for slow responders, who fail to present negative HCV RNA
resultsby week 4 or week 12 of trestment (EVR). Inarandomized
study, 326 patientsstill presented positive resultsfor thevirus
at week 4 of treatment. These patients received the
medications for either 48 or 72 weeks. The rate at which an
SVR was achieved was significantly higher in the group
receiving thelonger-duration regimen (45%yvs. 32%; p=0.01).
In another randomized study, patientswho did not achieve an
EV R were submitted to either 48 or 72 weeksof treatment. The
results showed that 29% (31/106) of the patients in the 72-
week group achieved an SVR, compared with only 17% (17/
100) of those in the 48-week group (p = 0.04). Therefore,
selected patientswho present slow initial responseto antiviral
medications can be treated for longer periods.

However, the treatment duration can be shortened if
patients develop arapid virological response (RVR), defined
as presenting a response by week 4 of treatment. Various
studies have demonstrated that negative results in the
qualitative PCR by week 4 of treatment have a positive
predictivevaluefor SVR. Studiesinvolving patientsinfected
with HCV genotype 2 or 3who achievean RV R with the use of
PEG-IFN-o. 2b and ribavirin have demonstrated that trestment
can be discontinued at 12 to 16 weeks after the beginning of
treatment, since these patients presented SVR ratesthat were
similar to those seenin the control group, which was submitted
to the 24-week regimen. Recurrences were especially more
common among patients infected with HCV genotype 2 and
in those with high viral loads before treatment. In a recent
randomized study, 150 patientsinfected with HCV genotype 2
weretreated with PEG-IFN-o and ribavirin for either 16 or 24
weeks. The comparison showed that both groups presented
high SVR rates (94% and 95%, respectively), indicating that
patients infected with HCV genotype 2 can be treated for a
shorter period of time. In asimilar study, involving patients
infected with HCV genotype 1, good results were
demonstrated using a 24-week course of treatment. Patients
achieving an RVR and alow viral load (< 600,000 1U/mL),
treated for this short period of time, presented ahigh curerate
(89%), confirming the hypothesis that, even in patients
infected with themoredifficult to treat genotypes, itispossible
that treatment can be shortened if patients are adequately
selected regarding short-term regimens.

Although further studies are necessary to confirm the
efficacy of less prolonged therapies for the treatment of
chronic hepatitis C, these current studies have already
indicated that it is possible to use this strategy for patients
achieving an RVR, significantly improving treatment
compliance and quality of life of the patients, as well as
reducing the frequency of side effects and increasing the
cost-effectiveness ratio. Table 2 summarizes the current
recommendations for the treatment of chronic hepatitis C,
showing the recommended medications and doses, together
with treatment durations and responses.
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Contraindications to and Side Effects of Treatment

Absolute contraindicationsto the PEG-1FN-o. and ribavirin
treatment include pregnancy, breastfeeding and
hypersensitivity to either drug. Relative contraindications,
due to potential side effects are as follows: decompensated
liver disease (jaundice, ascites, hepatic encephal opathy,
severe coagulopathy, etc.); neuropsychiatric, pulmonary,
cerebrovascular or coronary diseases; severe autoimmune
diseases; malignant neoplasms; convulsions; and history
of solid organ transplants. Patients addicted to injection
drugs, as well as chronic alcoholics, should be advised to
abandon the habit (for at least six months) prior to the
beginning of the antiviral therapy. Patients diagnosed with
anemia, leukopeniaand platel et reduction should be treated
with care, and hematological parameters should be closely
monitored throughout the treatment.

Side effects of interferon and ribavirin affect practically
al of the patients. Table 3 shows these side effects, which
are organized by their frequency.

The most common side effects are fatigue, myalgia,
psychological aterations (depression, anxiety, insomnia, and
irritability) and worsening of hematological parameters
(anemia, platelet reduction, and leukopenia). Ribavirin
induces hemolytic anemia, which frequently requires dose
reduction. In addition, ribavirinisteratogenic, which requires
strict contraceptive control during treatment. Only 1% to
2% of patientswill develop severe side effects, requiring the
interruption of one or both medications. Recombinant
erythropoietin (for anemia) and filgrastim (for neutropenia)
should beroutinely used for the control of treatment-induced
cytopenias. Patients suffering from depression or mood
disorders can use antidepressants or anxiolytics, with
variable success.
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