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Abstract: Combination therapy with peginterferon and ribavirin is the
current standard of care for patients with chronic hepatitis C virus (HCV)
infection. This treatment yields sustained virologic response (SVR) in approxi-
mately half of all patients. Many demographic characteristics and medical
comorbidities are associated with treatment failure. Treatment failure is more
commonly observed in patients who experience severe adverse events that
require peginterferon and/or ribavirin doses to be modified or interrupted.
Measuring HCV RNA frequently during the course of treatment allows the
various patterns of virologic response and nonresponse to be recognized. This
allows the treating physician to more effectively manage the adverse events
of therapy and to optimize treatment duration, enabling a higher percentage
of patients to achieve SVR.

(RBV) is the current standard of care for patients with chronic
hepatitis C virus (HCV) infection.'* This regimen is highly
effective, and the vast majority of treated patients, particularly those with

Combination therapy with peginterferon (PEG-IFN) and ribavirin

HCV genotypes 2 or 3, exhibit some degree of virologic response. Approxi-
mately 66% of patients with HCV genotype 2 or 3 achieve rapid virologic
response (RVR)—defined as having undetectable HCV RNA within
4 weeks of initiating treatment—97% have undetectable HCV RNA within
12-24 weeks of initiating treatment, and 76% achieve sustained virologic
response (SVR).** Although not quite as robust, a significant proportion of
patients with HCV genotype 1 also respond to treatment: approximately
15% achieve RVR, and 80% achieve early virologic response (EVR), defined
as having a 2 log IU/mL reduction in or undetectable HCV RNA within
12 weeks of initiating treatment. Thus, all patients with RVR also have
EVR. After 24 weeks of treatment, 66% of HCV genotype 1 patients have
undetectable HCV RNA and 40-45% achieve SVR.® Thus, 97% of patients
with HCV genotypes 2 or 3 and 80% of patients with genotype 1 exhibit
some degree of antiviral response to treatment (Figure 1).

Unfortunately, only approximately half of all patients achieve
SVR with 24-48 weeks of treatment with PEG-IFN and RBV.!?
There are basically three reasons patients fail to achieve SVR: they
do not develop undetectable HCV RNA levels during treatment; they
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Figure 1. Percentage of patients who achieve various
virologic response patterns during treatment with

peginterferon and ribavirin.

SVR=sustained virologic response; HCV=hepatitis C virus.

develop virologic breakthrough after initially developing
undetectable HCV RNA levels; and they relapse after
treatment is stopped.” Various pretreatment and on-
treatment characteristics lead to treatment failure (Table
1).5"! However, if these factors could be overcome, either
during the initial treatment or during re-treatment, the
percentage of patients with chronic HCV infection who
could achieve SVR with PEG-IFN and RBV might
increase substantially.”

The factors that lead to failure when treating patients
with chronic HCV infection will be discussed, as well as
the ways these limitations may be overcome, either during
the initial therapy or as part of a re-treatment strategy.

Patterns of Virologic Response

The various response patterns observed during HCV
treatment are illustrated in Figure 2.% The initial descrip-
tion of the nonresponder included all patients who did
not develop undetectable HCV RNA levels during treat-
ment."” However, it is now apparent that nonresponse is
composed of three distinct groups: null response, partial
response, and breakthrough. Although not considered a

pattern of nonresponse, relapse is another reason patients
do not achieve SVR.!M

Null Response
Patients with a null response have less than a 2 log IU/mL
decline in serum HCV RNA levels from the pretreatment

=@~ Null response
~¢~ Partial response
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Figure 2. Patterns of virologic response that can be observed
during treatment with peginterferon and ribavirin.

Adapted with permission from Shiffman.?

HCV=hepatitis C virus.

baseline during treatment with PEG-IFN and RBV."
This pattern of nonresponse occurs in approximately
20% of patients with HCV genotype 1 but appears to be
very uncommon in patients with genotypes 2 or 3.” Null
response can be recognized within 4—12 weeks after treat-
ment is initiated.”'> Because patients with a null response
do not have further declines in serum levels of HCV RNA
with continued therapy, treatment should be discontinued
as soon as this nonresponse pattern is recognized.”!>'*

Null response may occur in patients who are non-
compliant or in those who develop severe adverse events
of treatment and require that the dose of PEG-IEN be
reduced or that treatment with PEG-IFN and/or RBV be
temporarily or permanently discontinued.''® In contrast,
simply reducing the RBV dose does not appear to enhance
the likelihood of null response.!” Factors that are associ-
ated with an increased likelihood of intolerance to PEG-
IFN and/or RBV and that enhance null response include
advanced age, HIV coinfection, African-American race,
and cirrhosis.®!%1

Alternatively, some patients have a null response
despite taking full doses of PEG-IFN and RBV. Such
patients are simply resistant to the effects of these
medications. Patients with an increased likelihood of
null response, despite receiving full doses, include those
with HCV genotype 1, high baseline viral load, African-
American race, HIV coinfection, obesity, insulin resis-
tance, and cirrhosis."***? Increasing the dose or dosing
frequency of interferon (IFN), PEG-IFN, and/or RBV is
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Table 1. Factors Related to Failure of Pegylated Interferon and Ribavirin in Patients With Chronic Hepatitis C
Null response Partial response Breakthrough Relapse

Genotype 1 v v

High viral load v v

African-American race v 4

HIV coinfection v v

Advanced fibrosis/cirrhosis v v

Delayed virologic response v
Noncompliance 4 v v v
Peginterferon dose reduction v v v

Ribavirin dose reduction v v
Obesity ? ? &
Insulin resistance ? ? ?

Data from Shiffman®!*!'" and Sethi and Shiffman.’

unlikely to lead to virologic response and render HCV
RNA levels undetectable.

Partial Virologic Response

Patients with partial virologic response have a 2 log TU/
mL or more decline in serum HCV RNA levels from
the pretreatment baseline within 12 weeks but do not
develop undetectable HCV RNA levels after 24 weeks
of treatment with PEG-IFN and RBV. This pattern of
nonresponse occurs in approximately 15-20% of patients
with HCV genotype 1 but only 3-5% of patients with
HCV genotypes 2 and 3.%¢7 Partial virologic response
can be recognized within 12-24 weeks after treatment
is initiated. Serum HCV RNA levels in patients with
partial response do not continue to decline with contin-
ued therapy, and treatment should be discontinued after
24 weeks if the virus remains detectable.!!'"!

Factors associated with partial response are similar to
those observed with null response. Thus, partial response
is seen in patients with noncompliance or in those who
develop severe adverse events and require that the dose
of PEG-IEN be reduced.'""'® In contrast, simply reduc-
ing the RBV dose does not appear to enhance rates of
partial response.”” The factors that are associated with an
increased likelihood of intolerance to PEG-IFN and/or
RBV and that increase the likelihood of partial response
include advanced age, HIV coinfection, African-Ameri-
can race, and cirrhosis.®!81

Alternatively, some patients have a partial response
despite receiving full doses of PEG-IFN and RBV. The
reasons such patients have initial virologic response and

achieve EVR but fail to develop undetectable HCV

RNA levels remain unclear. Patients with an increased

likelihood of partial response, despite receiving full-dose
treatment, include those with genotype 1, high viral load,
HIV coinfection, African-American race, obesity, insulin
resistance, and cirrhosis. Because these patients have
demonstrated virologic response to treatment, increasing
the dose or dosing frequency of IFN or PEG-IFN may
lead to virologic response and render their HCV RNA
levels undetectable. This has been demonstrated in sev-

eral studies.**?’

Virologic Breakthrough

Patients with virologic breakthrough initially develop
undetectable HCV RNA levels in serum during treat-
ment, although serum HCV RNA eventually reappears
even with ongoing treatment.'>" The most common
reason for breakthrough is that PEG-IFN and/or RBV
dosing was either prematurely terminated or temporarily
interrupted, or the dose was reduced after the patient
had developed undetectable HCV RNA levels.'*!**® This
occurred because either the patient was noncompliant or
adverse events required the physician to alter the dosage
of these medications. Once breakthrough has occurred,
it is unlikely that the patient will again develop undetect-
able HCV RNA levels, even with continued treatment.”®
Thus, treatment should be stopped once breakthrough
has been established.

Patients with breakthrough may be successfully
re-treated with PEG-IFN and RBYV, provided that the rea-
son for the dose modification is identified and prevented
during re-treatment.”"* Patients with breakthrough
do not require higher doses of PEG-IFN because they
already developed undetectable HCV RNA levels with

the given dose.

Gastroenterology & Hepatology Volume 3, Issue 6, Supplement 20 June 2007



Relapse

Patients with relapse developed and sustained undetectable
HCV RNA levels in serum during treatment, although
HCV RNA reappeared in serum after the discontinuation
of treatment.'"" In patients who remained on their full
doses of PEG-IEN and RBV throughout the standard
duration of therapy—48 weeks for patients with HCV
genotype 1 and 24 weeks for patients with genotypes 2
or 3—the risk of relapse is directly related to the time
at which the patient developed undetectable HCV RNA
levels during treatment (Figure 3). Interestingly, this is
independent of genotype. Patients who obtain unde-
tectable HCV RNA levels within 4 weeks of initiating
treatment have the lowest relapse rate, approximately
10%. Patients with HCV genotype 1 who developed
undetectable HCV RNA levels at 12 weeks have a
relapse rate of approximately 30%, and patients who
do not develop undetectable HCV RNA levels until 24
weeks have a relapse rate of nearly 60%.° Patients with
genotypes 2 or 3 who obtain undetectable HCV RNA
levels after 4 weeks have a relapse rate of approximately
50%.% Thus, those patients with a delayed response to
treatment, despite receiving full doses of medication, are
at the highest risk for relapse (Figure 2). This occurs most
commonly in patients with HCV genotype 1, high viral
load, HIV coinfection, African-American race, obesity,
insulin resistance, and cirrhosis.

Recent studies demonstrated that relapse could be
reduced in patients with HCV genotype 1 who obtained
undetectable HCV RNA levels after 4-12 weeks if the
treatment duration is prolonged from 48 to 72 weeks?"!
or if the RBV dose is increased.? Thus, re-treatment of
patients with prior relapse should include one or both of
these strategies. Studies have not yet demonstrated that
longer duration of therapy could reduce relapse in patients
with genotypes 2 or 3 who developed undetectable HCV
RNA levels after 4 weeks. However, relapse rates increased
from 4-6% to 10-11% in patients with HCV genotype
2 or 3 when the treatment duration was reduced from
48 to 24 weeks.® This suggests that patients with HCV
genotype 2 or 3 who previously relapsed after 24 weeks of
treatment could have a higher chance of achieving SVR if
re-treated for up to 48 weeks.

Relapse may also occur in patients for whom the
dose of PEG-IFN was reduced or dosing with PEG-IFN
and/or RBV was temporarily interrupted or reduced
either prior to or after the patient developed undetectable
HCV RNA levels.'*1¢2# Similar to patients with virologic
breakthrough, those who relapse because of dose modifi-
cation do not require higher doses of PEG-IFN because
they already obtained undetectable HCV RNA levels at
the dose previously given and may not require a longer
duration of therapy. Rather, the reason for the dose

TREATMENT FAILURE IN CHRONIC HEPATITIS C
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Figure 3. Sustained virologic response (SVR) based upon the

time at which the patient first develops undetectable hepatitis
C virus (HCV) RNA levels.

modification should be identified and avoided during
re-treatment. If successful, this could lead to SVR during
re-treatment.

Factors That Contribute to Treatment Failure

For chronic HCV treatment to be successful, it is critical
to monitor HCV RNA levels frequently during treatment
until one of the various nonresponse patterns is recognized
or the patient develops undetectable HCV RNA levels. If
the patient develops an adverse event that requires dose
reduction, HCV RNA levels should be assessed again to
ensure that breakchrough has not occurred. HCV RNA
levels should also be checked at the end of treatment and
at 12 and/or 24 weeks after treatment has been discon-
tinued to assess for SVR. A patient may fail treatment if
the treating physician does not monitor HCV RNA levels
frequently during treatment, fails to recognize which of
the virologic nonresponse patterns has occurred, and/or
fails to prolong therapy after a delayed virologic response.
Other factors associated with increased treatment failure
rates are addressed below.

Noncompliance

Missing doses of PEG-IFN and/or RBV within the first
12-24 weeks of treatment, especially prior to developing
undetectable HCV RNA levels, is a frequent reason for
failing HCV treatment. Educating patients regarding the
need for compliance prior to initiating HCV treatment
and questioning patients regarding missed doses during
treatment is essential when monitoring a patient receiving

Gastroenterology & Hepatology Volume 3, Issue 6, Supplement 20 June 2007
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HCV treatment or evaluating a patient who previously
failed therapy for possible re-treatment.

Alcohol and Drug Use

Chronic excessive alcohol consumption and illicit drug
use just prior to initiating and/or during HCV therapy
enhance treatment failure and should be considered
another manifestation of noncompliance. Alcohol abuse is
common among patients with chronic hepatitis C. Nearly
one-third of patients with HCV infection have a history
of recent alcohol abuse.” Patients who consume in excess
of 30 g of alcohol on a chronic basis have a reduced SVR
rate, even if they stop drinking just prior to the initiation
of HCV treatment.*** Such patients have a higher likeli-
hood of using alcohol to combat the adverse events associ-
ated with PEG-IFN and RBYV, which is associated with a
higher rate of premature treatment discontinuation.

Injection drug use is the most common risk factor
associated with HCV infection.?” Hepatitis C is the most
common infectious disease among drug users and exceeds
50% in some settings.’”3* Although some studies suggest
that active drug users with chronic HCV can be success-
fully treated,’®* it is probably much more appropriate
to delay HCV treatment in these patients. Patients who
actively use illicit drugs undil just prior to initiating HCV
therapy have been shown to return to drug use to combat
the adverse events of treatment and have a higher rate of
noncompliance.”’

Prior to initiating PEG-IFN and RBV treatment,
abstinence from alcohol and illicit drugs for at least
6 months and appropriate counseling for patients at risk
for relapse have been advocated.?

Prior Treatment with Less Effective Medications

Many patients with nonresponse or relapse may have
been treated with standard IEN, with or without RBV,
many years ago. The combination of PEG-IFN and
RBV is more effective at achieving SVR than either of
these previous therapies."* When re-treated with PEG-
IFN and RBYV, 50% of patients with prior relapse after
treatment with standard IFN and RBV achieve SVR.>#!
In addition, approximately 15% of patients with prior
nonresponse to standard IFN and RBV therapy and up to
30% of patients with prior nonresponse to standard IFN
monotherapy achieve SVR when re-treated with PEG-
IFN and RBV.'*»*! The highest rate of response when re-
treated with a more effective therapy is observed among

patients with partial response to the previous therapy.?**

Adverse Events Leading to Dose Reductions

The adverse events associated with PEG-IFN and RBV
require that treatment with these medications either be
discontinued or interrupted, or that their doses be reduced
in up to 20-25% of patients."*** The most common

adverse events requiring dose modifications include severe
flu-like symptoms, depression, anemia, neutropenia, and
thrombocytopenia.”> PEG-IFN and RBV may cause
many other adverse events, some of which may be severe
or irreversible and may preclude further treatment. How-
ever, these are far less common.*

A retrospective analysis of data from a large prospec-
tive trial demonstrated that patients who take less than
80% of the cumulative total recommended doses of PEG-
IFN and/or RBV have lower SVR rates than patients who
are able to remain on the recommended doses of these
medications.'*!> In contrast, a recent detailed analysis that
evaluated PEG-IFN dose reductions independent of RBV
dose reductions suggested that reducing the dose of PEG-
IFN lowers the rate of SVR by increasing the null response
and partial response rates. In contrast, reducing the RBV
dose did not affect either virologic response or SVR, unless
RBV dosing was temporarily interrupted or prematurely
discontinued, especially if the dose reduction occurred
after HCV RNA levels became undetectable.”*

The management of anemia is one of the most con-
troversial aspects of HCV therapy. Several studies clearly

demonstrated that epoetin alfa*%

or another hematologic
growth factor®® can increase hemoglobin concentrations
and improve the quality of life*® in patients who have
developed severe anemia during PEG-IFEN and RBV
treatment. However, none of these studies demonstrated
that this approach could reduce treatment failure rates.
In addition, a recent randomized, controlled trial demon-
strated that the routine use of epoetin alfa with PEG-IFN
and weight-based dosing of RBV did not enhance EVR or
virologic response rates or reduce relapse rates, given the
same starting dose of RBV.” Finally, the use of epoetin
alfa to treat anemia arising with HCV treatment has been
associated with the development of erythropoietin anti-
bodies and pure red cell aplasia.”® As a result, the use of
erythropoietic growth factors to treat this anemia cannot
be routinely recommended in lieu of dose reduction.

Depression and other psychiatric disorders common
among patients with chronic HCV infection may be exac-
erbated during PEG-IFN and RBV treatment and may
adversely affect outcome. Depression, anxiety, and insom-
nia are the most common neuropsychiatric adverse events
associated with HCV treatment and frequently require
PEG-IEN dose reduction or temporary discontinuation,
enhancing the rate of null response, partial response, and
virologic breakthrough.* Aggressive management of these
adverse events may enable patients to remain on full doses
of PEG-IFN and may enhance virologic response.

Coinfection with HIV

The treatment of patients coinfected with HCV and
HIV is complicated by a number of confounding con-
ditions. The use of antiretroviral agents to treac HIV

Gastroenterology & Hepatology Volume 3, Issue 6, Supplement 20 June 2007



infection may cause direct hepatotoxicity and prevent
HCV treatment from being initiated.”° Antiretroviral
agents also cause myelosuppression, which may enhance
the incidence of neutropenia and anemia associated with
PEG-IEN and RBV treatment.’'> Coinfected patients
also have an increased incidence of neurocognitive dys-
function, psychiatric disorders, and substance abuse.'® All
of these factors may increase the need to dose-reduce or
prematurely discontinue PEG-IFN and RBV treatment,
thereby enhancing the likelihood of null response, partial
response, and virologic breakthrough.

Patients with HCV and HIV coinfection also have
a higher incidence of null response, partial response, del-
ayed response, and relapse, even if they remain on full
doses of PEG-IEN and RBV for the recommended 2448
weeks.?1°1535% Although controlled trials have not been per-
formed, it is highly likely that prolonging therapy duration
in patients with HCV and HIV coinfection will reduce the
relapse rate in patients with delayed virologic response.

Advanced Age

Several studies have demonstrated that older patients have
a higher failure rate after HCV treatment than younger
patients.”>” The apparent cause of the difference in failure
rates is the occurrence of more frequent and more severe
adverse events in older patients. Anemia appears to be
particularly severe in older individuals and is, potentially,
secondary to more severe bone marrow suppression by
PEG-IFN.” Whether hematologic growth factors could
overcome the marrow suppressive effects of PEG-IEN in
the elderly has not been specifically addressed.

The more severe adverse-event profile observed in
older patients requires that the PEG-IFN and/or RBV
dose be modified or prematurely discontinued more
than twice as often than in younger patients. In patients
older than 65 years of age, 29% were unable to remain
on treatment compared to 20% of patients aged 60-64
years. In contrast, only 11% of patients younger than 60
years of age discontinued treatment prematurely second-
ary to adverse events.” This leads to a higher rate of null
response, partial response, and virologic breakthrough in
older patients.

Race

Three prospective, controlled trials demonstrated that
African Americans with chronic HCV genotype 1 have
significantly lower SVR rates when treated with PEG-
IFN and RBV compared to white patients.”>*** In addi-
tion, a recent retrospective analysis showed that African
Americans with HCV genotypes 2 or 3 also have SVR
that is roughly 40-50% lower than that observed in white
patients.” The higher rate of treatment failure associated
with African Americans appears to be secondary to a much
higher rate of null response and partial virologic response.

TREATMENT FAILURE IN CHRONIC HEPATITIS C

In addition, African-American patients who respond to
PEG-IFN and RBV treatment have a much slower decline
in serum HCV RNA levels and a higher relapse rate than
26! The possibility that prolonging therapy
to 72 weeks or longer in African Americans who develop
undetectable HCV RNA levels late during the standard
course of treatment has not been specifically evaluated.

white patients.

African Americans have a lower baseline white blood
cell count and absolute neutrophil count (ANC) than
white patients.”>’* Treatment with PEG-IFN and RBV
leads to further declines in ANC and may require the
PEG-IEN dose to be reduced. However, a recent study
demonstrated that ANC in African Americans receiving
PEG-IEN rarely declines below 500/mm?® and is not asso-
ciated with an increased incidence of infection.’® Because
reducing the PEG-IFN dose is associated with a higher
risk of treatment failure, this strategy should be avoided
in African Americans, if possible.

Advanced Fibrosis and Cirrhosis

Multiple clinical studies have demonstrated that patients
with advanced fibrosis and cirrhosis have a treatment fail-
ure rate that is approximately 15-20% higher than patients
with no or mild fibrosis."*** Furthermore, in a study
of nonresponders re-treated with PEG-IFN and RBYV,
patients with cirrhosis had a lower SVR rate than patients
with advanced fibrosis.®> Patients with cirrhosis have a
higher incidence of thrombocytopenia, neutropenia, and
anemia than patients with less advanced fibrosis.** This
leads to a higher rate of null response, partial response,
virologic breakthrough, and relapse. However, a recent
study also demonstrated that patients with cirrhosis have
a higher rate of treatment failure, even in the absence of

dose reduction.®

Obesity

Up to 20% of patients infected with HCV are classified
as obese and have a body mass index (BMI) in excess of
30 kg/m®. Regardless of the type of PEG-IFN used, the
SVR rate among obese patients is substantially lower than
among patients with normal body weight.?* In contrast,
dosing RBV by body weight, as opposed to a fixed dose of
800 mg daily, is associated with a higher SVR rate in obese
patients.® It is not currently known if the reduced SVR
rate observed in obese patients is secondary to a higher
rate of null response, partial response, relapse, or all three
of these nonresponse patterns.

Three mechanisms have been proposed for the
reduced chance of SVR in obese patients with chronic
HCV infection. These include a decline in the bioavail-
ability of IFN and/or RBV, an alteration in cytokine
function secondary to the obese state, and the presence
of insulin resistance.” The possibility that higher doses

of PEG-IFN and/or RBV could enhance SVR rates in
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obese patients with HCV genotype 1 and high baseline
viral load is currently being explored in a randomized,
controlled trial.

Insulin Resistance and Diabetes Mellitus

Insulin resistance is common among patients with
chronic hepatitis C®* and may arise from disruption of
the insulin signaling pathways by HCV proteins.” An
increased incidence of type 2 diabetes mellitus has also
been linked to chronic hepatitis C. Patients with chronic
HCV infection have a higher incidence of diabetes mel-
litus than patients with other chronic liver diseases, and
patients with diabetes mellitus are nearly twice as likely
to have chronic HCV infection compared to patients
without diabetes mellitus.””

Insulin resistance has been shown to impair virologic
response to antiviral therapy. Hyperinsulinemia hinders
the ability of PEG-IFN to inhibit HCV replication in the
replicon assay. In addition, patients with insulin resistance,
as measured by the homeostasis model assessment—insulin
resistance (HOMA-IR), are slightly more likely to fail HCV
treatment than patients with a normal insulin index.”
These observations led some investigators to suggest that
using an insulin-sensitizing agent along with PEG-IFN
and RBV in patients with an elevated HOMA-IR score
could reduce the risk of HCV treatment failure. However,
it is currently unknown which of the various nonresponse
patterns could be affected by insulin resistance or if this
strategy would even be effective in enhancing SVR rates.
Thus, the routine use of an insulin-sensitizing agent along
with PEG-IFN and RBV to treat chronic HCV infection
cannot be recommended at this time.

Conclusion

Multiple factors may contribute to treatment failure in
patients receiving PEG-IFN and RBV for chronic HCV
infection. Understanding and recognizing the various
patterns of virologic response and nonresponse is critical
to the success of therapy in these patients. This requires
the frequent monitoring of the level of serum HCV RNA
during the course of treatment. Although many patients
currently fail HCV treatment, aggressive management of
adverse events may reduce the frequency of null response,
partial response, and virologic breakthrough, thereby
enhancing virologic response and SVR rates. Prolonging
HCV treatment in patients with late virologic response
may reduce relapse rates and enhance SVR rates. In con-
trast, many factors associated with treatment failure can-
not be corrected at the present time. The possibility that
higher doses of PEG-IFN and/or RBV could enhance
treatment responses and SVR rates is currently being
explored in a randomized, controlled trial. The develop-
ment of specific antiviral agents against HCV may enable

patients with null response, partial response, and relapse
to be more effectively treated in the future.
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Abstract: Treatment for chronic hepatitis C has improved substantially in
recent years, yet nearly half of all patients treated with interferon (IFN)-based
therapy still do not achieve sustained virologic response. Many reasons exist for
treatment failure and may include both viral and host factors. Adverse effects
to antiviral therapy, including hematologic and neuropsychiatric effects, are
important contributors to dose reduction and treatment discontinuation, and
contribute to poor adherence. These adverse treatment effects are, therefore,
an important cause of treatment failure in patients undergoing combina-
tion antiviral therapy for chronic hepatitis C. Multiple strategies exist to aid
clinicians in the treatment of patients who have shown no response to IFN-
based therapy or have relapsed after its completion. Managing or reversing
treatment-related adverse events during re-treatment is an important step in

preventing subsequent treatment failure.

s antiviral therapy has improved, rates of sustained virologic response
(SVR) have increased: 6-12% with interferon (IFN) monotherapy,
42% with IFN and ribavirin (RBV) combination therapy, and
55% with pegylated IFN (PEG-IFN) and RBV." Despite these advances,
approximately half of patients either do not respond to initial IFN-based
therapy or relapse after treatment.” Re-treatment with PEG-IFN and RBV
is a common strategy and yields SVR rates of 6-23%.%"> Numerous factors
have been shown to contribute to treatment failure in chronic hepatitis C,
including lack of patient adherence, numerous viral- and host-related fac-
tors, and treatment-related adverse events. Importantly, these factors may
be fixed and unchangeable or may be correctable prior to the initiation
of re-treatment.'*¢
Treatment-related adverse events, a major contributor to impaired
antiviral response, are common and include myalgias, headache, and
other flu-like symptoms, as well as dermatologic, gastrointestinal, neuro-
psychiatric, and hematologic effects.”"”
with IFN-based therapy, such as anemia, neuropsychiatric effects, and

Some adverse events associated

flu-like symptoms, compromise quality of life and may necessitate dose
reductions."”*! Some evidence suggests that these adverse events, particu-
larly influenza-like symptoms, are more severe with PEG-IFN than with
standard IFN combination therapy.?

Treatment-related adverse effects cause a significant disruption in the
personal and professional lives of patients, with fatigue, flu-like symptoms,
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Figure 1. Effect of dose reduction on pegylated interferon
(PEG-IFN) alfa-2a and ribavirin (RBV) response. The
incidence of dose reductions among patients who cleared the
virus at the end of treatment and after follow-up.

Reprinted with permission from Aspinall and Pockros.**

and depression reported as the most troubling effects.” In
one study, 80% of patients surveyed reported moderate
to severe adverse effects associated with treatment.”” In
addition, 31% of patients were forced to quit their jobs
because of physical or psychological symptoms, and one-
fifth reported a significant impairment in their interper-
sonal relationships. Approximately one-third of patients
reported having depression during treatment.

Discontinuation of therapy due to adverse events
is also common, occurring in up to 27% of patients in
clinical trials. Dose reductions have also been reported in
up to one-third of patients."** Importantly, treatment-
related adverse effects related to PEG-IFN may worsen
with time, especially after the first 24 weeks of therapy.*
Effective management of treatment-related adverse events
is, therefore, essential for improving adherence and
increasing the likelihood of SVR.##%

The Impact of Adherence

Adherence to therapy is a correctable variable that can
be changed to favorably improve treatment outcomes.
Importantly, treatment-related adverse effects are the most
common reason for lack of adherence to antiviral ther-
apy.? Patients who receive less than their optimal course
of therapy are less likely to achieve SVR (Figure 1).24%
In a retrospective analysis of a large clinical trial, patients
who adhered to at least 80% of their IFN and RBV doses

Figure 2. Sustained virologic response (SVR) rates in patients
with chronic hepatitis C, according to adherence to both
pegylated interferon alfa-2b and ribavirin.
>80/>80/>80=adherent to 280% of IFN alfa-2b dose/adherent to
>80% of ribavirin dose/adherent for 280% of prescribed treatment
duration (48 weeks); <80/<80/>80, adherent to <80% of IFN alfa-

2b dose/adherent to <80% of ribavirin dose/adherent for >80% of
prescribed treatment duration; I'TT=intent to treat.

*P=.057 vs original intent-to-treat analysis; "P=.065 vs less adherent
group; *P=.046 vs original ITT analysis; %P=.08 vs less adherent group.

Reprinted with permission from Manns” and created with data from
Manns et al.? and McHutchison et al.?>

for at least 80% of their prescribed treatment duration
were more likely to achieve SVR (Figure 2).2>% In another
study, early adherence (defined as occurring within the
first 12 weeks of therapy) to at least 80% of PEG-IFN
and RBV doses was also found to significantly improve
outcomes.” The early virologic response rate in these
patients was 80%; however, patients with treatment dura-
tions of less than 80% had early virologic response rates
of only 50%.% Maintaining the prescribed dose of RBV
is especially crucial to optimizing treatment outcomes.
Decreasing the RBV dose to below 10.6 mg/kg daily
early in the course of therapy has been linked to decreased
SVR rates.>** Conversely, the likelihood of achieving SVR
increases as the RBV dose increases.?

Common Treatment-related Adverse Effects

General management strategies are in place for all
patients undergoing hepatitis C virus (HCV) therapy
(Table 1).7 Patients should be educated about treatment-
related adverse effects that may occur with combination
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Table 1. General Strategies for the Management of Adverse
Events

¢ Educate patients prior to therapy initiation about
expectations and the likelihood of adverse events.

Instruct patients in self-management techniques.
— Maintain adequate hydration.
— Maintain mild to moderate exercise regimens.

— Alter dosing schedules to coincide with lighter work
days or weekends.

— Use analgesics and antipyretics to minimize adverse
events.

Provide the patient with regular follow-up in a
supportive setting to aid in the early detection of
adverse events and allow timely intervention, if needed.

Establish an extended team of professionals

(eg, nurse practitioner, physician assistant, psycho—
logist, pharmacist, nurse clinician) to improve quality
of life and treatment effects.

Data from Fried."”

therapy, especially effects that impair quality of life.””
Patients should also be monitored regularly, and dose
reductions and treatment holidays should be imple-
mented when necessary. Access to medical services and
the involvement of an interdisciplinary team may help
manage adverse effects.”

As in registration trials, the careful selection of
patients based on the risk of adverse events is an impor-
tant first safeguard in clinical practice; however, in clinical
practice, antiviral agents are prescribed more often to
patients who do not meet the strict inclusion criteria of
registration trials.'” As a result, clinicians need to recog-
nize that the severity and frequency of adverse events may
differ between patients in these two treatment settings.!”

Flu-like Syndrome

Patients treated with IFN-based regimens may experi-
ence a flu-like syndrome 6-8 hours after the initiation of
treatment, with symptoms such as chills, fever, malaise,
myalgias, arthralgias, tachycardia, and anorexia.?” In most
patients, these symptoms persist for 48 hours after injec-
tion, but in some patients, they do not occur until 2448
hours thereafter. Flu-like symptoms usually occur and are
most severe during the first 2-3 weeks of therapy, with
a decline in severity as treatment is continued. Manage-
ment is supportive; acetaminophen (<2 g/24 hr) and
nonsteroidal anti-inflammatory drugs have been effective

Table 2. Frequency of Dose Reduction of Pegylated
Interferon/Ribavirin Therapy Secondary to Cytopenias in
Chronic Hepatitis C

Dose reduction,
Cytopenia % patients Reference
Manns et al®
1 __ 0,
Anemia 9-22% Fried et al!
. 20% (pegylated . .
Neutropenia interferon alfa2a) Fried et al
18% (pegylated )
interferon alfa-2b) It el
—(9
Thrombocytopenia 4 6/) (pegylated Fried et al'
interferon)

Adapted with permission from Collantes and Younossie.?!

in controlling these symptoms, as have adequate sleep
and hydration.?**

Dermatologic Symptoms

Combination antiviral therapy for chronic hepatitis C
has been associated with dermatologic side effects such
as RBV-mediated pruritus.”* This macular-papular rash
does not respond well to topical therapy but resolves
with the cessation of therapy. RBV should be discon-
tinued if the rash spreads to the face, as it may cause
periorbital edema.?

Injection-site reactions occur in the vast majority of
patients and may be managed by rotating the site of injec-
tion. Large, red, or tender injection-site reactions should
be examined for the development of an abscess.*

Hematologic Complications

Cytopenias are common during combination ther-
apy!23132
alies causing dose reductions and discontinuations in
major clinical trials (Table 2)."? Both standard IFN and
PEG-IEN give rise to pancytopenia, which is mediated

33,34

and are the most frequent laboratory anom-

by dose-dependant bone marrow suppression,**** and
both therapies contribute to the development of anemia
by inhibiting the production of erythropoietin (EPO).%
RBYV, specifically, is associated with a reversible hemolytic

anemia caused by oxidative damage.’

Anemia
Both IFN and RBV decrease hemoglobin concentrations
in patients with chronic hepatitis C.** Therapy with stan-

dard IFN or PEG-IEN plus RBV results in average hemo-
globin decreases of 2-3 g/dL early in treatment (Figure 3)
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Figure 3. Magnitude of hemoglobin decreases in patients
treated with interferon alfa-2b and ribavirin.

Adapted with permission from Sulkowski et al.**

that may persist until the cessation of treatment (Figure
4).34 Treatment-related anemia also increases fatigue and
has a significant impact on quality of life."” Declines in
hemoglobin levels during RBV therapy are independently
associated with renal function, baseline hemoglobin lev-
els, and older age.* In addition, anemia associated with
either IFN or RBV is more pronounced in HIV/HCV-
coinfected patients, as these patients have numerous risk
factors for the development of anemia.?”?

Anemia has been shown to lead to dose reductions,
reported in 9-22% of patients in two large clinical
trials,>” and tends to occur within the first 2—4 weeks
of therapy."” Decreasing the RBV dose to more than
10.6 mg/kg daily early in the course of treatment
decreases the likelihood of SVR, so it is especially impor-
tant to manage anemia early on.”® A pharmacokinetic
analysis showed that higher RBV serum concentrations
at 4 weeks were associated with an increased viral response
at 24 weeks.”” In a study conducted in 1,530 patients
receiving combination therapy, RBV doses greater than
10.6 mg/kg were associated with higher rates of viral
eradication than lower doses.? Further, in another study,
patients receiving RBV 1,000-1,200 mg daily had higher
SVR rates than those receiving 800 mg daily.*

Until recently, the only available strategy for manag-
ing treatment-related anemia was RBV dose reduction
or treatment discontinuation (Table 3).4' However, this
strategy was associated with decreased SVR rates.* %3
Data from recent studies suggest that recombinant human
EPO (rtHuEPO, or epoetin alfa) should be considered for
the management of treatment-related anemia during hep-
atitis C therapy.*"*** In an open-label, prospective pilot

Figure 4. Time course of hemoglobin changes during
treatment with interferon alfa-2b and ribavirin (RBV) in
patients with chronic hepatitis C.

Adapted with permission from Sulkowski et al.**

study of 56 patients with chronic hepatitis C treated with
IFN and RBV, mean hemoglobin concentrations at the
end of the study were 12.7 (+ 1.7) g/dL in patients given
epoetin alfa compared to 13.0 (+ 1.4) g/dL in patients not
given such treatment. (The difference between the groups
was nonsignificant).”> However, in a multicenter, pla-
cebo-controlled trial of epoetin alfa, 185 HCV-infected
patients who developed anemia (hemoglobin <12 g/dL)
during combination therapy were treated with epoetin
alfa (40,000 U once weekly) or placebo.”" At the end of
an 8-week double-blind treatment phase, the RBV dose
was maintained in 88% of patients receiving epoetin alfa
and 60% of those receiving placebo. Mean hemoglobin
concentrations increased by 2.2 (+ 1.3) g/dL with epoetin
alfa and by 0.1 (¢ 1.0) g/dL with placebo from random-
ization to the end of the double-blind treatment phase.”!
Results were similar in 64 HCV-infected patients who
had hemoglobin concentrations of 12 g/dL or less during
the first 24 weeks of IFN and RBV therapy; 83% of the
patients receiving epoetin alfa (40,000 U once weekly)
maintained RBV dosage of at least 800 mg daily by the
end of the study, compared to 54% of patients receiving
standard anemia management care (ie, RBV dose reduc-
tion/discontinuation or transfusion; P=.022).%

In patients who did not respond to a prior IFN-based
regimen, rHUuEPO can be given as PEG-IEN and RBV
therapy is initiated or as soon as hemoglobin decreases
occur to potentially prevent dose reductions or treatment
discontinuations and to increase the likelihood that re-
treatment will yield SVR." Although rHuEPO has been
shown to improve hemoglobin levels, more research is
needed to determine its impact on SVR rates.
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Table 3. Ribavirin Dose Reduction Guidelines

Measured
hemoglobin
concentration Ribavirin dose reduction
* Reduce from 800 to 600 mg daily
in patients receiving pegylated
interferon alfa-2b/ribavirin regimen
<10 g/dL * Reduce from 1,000/1,200 to
600 mg daily in patients receiving
pegylated interferon alfa-2a/ribavirin
regimen
Discontinue ribavirin in patients
<8.5g/dL receiving any pegylated interferon—
based regimen

Data from Sulkowski.*

Neutropenia
IFN is commonly associated with decreases in neutrophil
counts, as a result of bone marrow suppression.” In a
study of 119 chronic HCV patients treated with IFN-
alfa/RBV, neutrophil counts fell by an average of 34%.%
Neutropenia associated with PEG-IFN in patients with
HCV and cirrhosis can occur within the first 2 weeks of
therapy and increases the risk of septic complications."*
Treatment with PEG-IFN has been shown to induce
neutropenia to a greater extent than treatment with
standard IFN."” However, evidence suggests that neu-
tropenia in patients who receive IFN/RBV or PEG-IEN/
RBV treatment is not associated with increased risk of
serious infection. 04245

Most patients with treatment-related neutropenia
can be safely managed with dose modification.*> The
manufacturer’s recommendations state that in patients
with an absolute neutrophil count (ANC) lower than
750/mm?, PEG-IFN alfa-2b dosage should be reduced by
50% and PEG-IFN alfa-2a dosage should be reduced to
135 pg once weekly. In contrast, the recommendations
for patients with an ANC lower than 500/mm?® state
that PEG-IFN alfa-2b dosage should be discontinued
permanently and PEG-IFN alfa-2a dosage should be
discontinued until the ANC increases to 1,000/mm?® and
then restarted at 90 pg."“***% Neutrophil counts decrease
rapidly during the first 2 weeks after the initiation of
PEG-IEN therapy and then typically stabilize during
the following 4 weeks, as steady-state concentrations of
PEG-IEN are reached; furthermore, neutrophil counts
rapidly return to baseline levels after the discontinuation
of treatment."” Additionally, the use of filgrastim (human
granulocyte colony-stimulating factor produced by

recombinant DNA technology) dosed at 300 pg 2 or 3
times per week may aid in preventing dose reduction or
treatment discontinuation.””* Of note, the efficacy of
filgrastim to correct treatment-related neutropenia has
not been investigated in clinical trials,"” and the drug is
not approved for use in patients with HCV who receive

PEG-IFN-based therapy.*

Thrombocytopenia

The use of IFN in patients with HCV—especially in
those with advanced fibrosis or cirrhosis—is associated
with a quick, sustained reduction in peripheral platelet
count.”# According to the manufacturer’s recommenda-
tions, PEG-IFN alfa-2b dosage should be reduced by 50%
in patients with a platelet count of less than 80,000/mm?
and should be permanently discontinued in patients with
a platelet count of less than 50,000/mm?®. In contrast,
PEG-IEN alfa-2a dosage should be reduced to 135 pg in
patients with a platelet count of less than 50,000/mm? and
should be permanently discontinued in patients with a
platelet count of less than 25,000/mm?.*> However, many
hepatologists believe that it is unnecessary to reduce dos-
age or discontinue treatment until the platelet count drops
to 25,000-30,000/mm?>."> Eltrombopag, an oral platelet
growth factor, is currently being investigated and has been
shown to increase platelet counts in subjects with HCV.*
Nevertheless, at present, effective therapy is not available

to correct treatment-related thrombocytopenia.’®

Fatigue

Fatigue is one of the most common side effects of combi-
nation antiviral therapy for chronic hepatitis C and occurs
in up to 64% of patients in clinical trials***
74% of patients in a recent survey.” Fatigue, measured by
the Fatigue Severity Scale, has also been shown to be an
independent predictor of premature drug discontinuation

and in up to

in patients receiving combination therapy®® Patients
should be told to expect fatigue and encouraged to plan
accordingly. Injections of PEG-IFN may be given prior to
a weekend to minimize workplace disruption. Although
methylphenidate and amphetamine salts—drugs normally
given for attention-deficit/hyperactivity disorder—are
used in clinical practice in patients experiencing treat-
ment-related fatigue, their role and efficacy remain poorly
understood. Severe fatigue may also occur as a symptom
of depression and may respond to antidepressant medica-
tion such as selective serotonin reuptake inhibitors.**

Neuropsychiatric Effects

Adverse neuropsychiatric events linked to antiviral treat-
ment include the development of an acute confusional
state, a depressive syndrome, and/or manic conditions
(eg, irritability, agitation, euphoria).’® Interactions bet-
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ween neuropsychiatric adverse events may be complex
and difficult to manage.'”*>* Furthermore, other adverse
events associated with IFN-based therapy (eg, insom-
nia, fatigue) could potentially exacerbate neuropsych-
iatric symptoms.'”>>>® In patients with a history of
alcoholism, neuropsychiatric adverse events can escalate
alcohol abuse.””®

Treatment-induced psychiatric events may compro-
mise quality of life and lead to dose reduction and treat-
ment discontinuation.” Psychiatric adverse events can
occur shortly after the initiation of IFN therapy and, at

t 60-62

other times, as a result of ongoing treatmen or after

the end of treatment.®

Depression
Treatment-related depression is common, may lower

adherence, and may affect viral outcomes.®*

Depression is
a well-described adverse effect of IFN therapy, occurring
in 20-50% of patients.>'**® Depression is also a com-
mon indication for dose reduction and may, therefore,
lower SVR rates.?" The exact mechanism of IFN-medi-
ated depression is unknown, but it may involve the action
of IFN on glucocorticoid and serotonin 1A receptors,
both of which have been implicated in the pathogenesis

667 Reductions in serotonin levels, medi-

of depression.
ated by tryptophan depletion, has been shown to correlate
with the development of depression in patients under-
going IFN therapy.*

Treatment with IFN has been shown to precipitate
mania and hypomania, although these symptoms had pre-
viously been considered to be infrequent.””” Recent data,
however, suggest that these symptoms may be more com-
mon than previously thought. A European study found
that up to 20% of patients undergoing IFN-based therapy
for chronic hepatitis C showed manic or hypomanic
symptoms at some point during treatment.”! A recent
prospective study was undertaken to analyze the rates of
neuropsychiatric side effects in 99 patients undergoing
IFN-based treatment for chronic hepatitis C. Psychiatric
adverse events occurred in approximately one-third of
patients and included 3 cases of mania (3%) and 15 cases
of irritable hypomania (50%). Importantly, there were also
12 cases (40%) of a depressive mixed state.”? Care should
be taken to differentiate between IFN-induced unipolar
depression and depression in a mixed-mania state, consid-
ering the differences in the management of the two states.
The development of mania has generally been an indica-
tion for the discontinuation of IFN, followed by prompt
psychiatric referral for mood stabilizers.”

Patients who experience treatment-related depression
may still achieve viral response. In a recent study of 98
consecutive treatment-naive chronic hepatitis C patients,
39% experienced psychiatric side effects (ie, mood disor-

TREATMENT FAILURE IN CHRONIC HEPATITIS C

ders), mainly within the first 12 weeks of therapy (87%).
However, the rate of dose reductions did not differ
between patients who experienced psychiatric symptoms
and patients who did not (46% vs 37%; P=NS). In addi-
tion, SVR rates were similar between the groups. Early
detection of mood disorders with appropriate interven-
tion can maximize treatment outcomes in patients experi-
encing neuropsychiatric symptomatology.”

Patients receiving IFN should, therefore, be assessed
for depression at least every 2 weeks using validated depres-
sion scales.>” Patients should be advised of the risk of
treatment-related depression and instructed on symptom
recognition.” Repeated psychiatric assessment during and
after treatment and interdisciplinary treatment involving
both physicians and psychiatrists could yield important
benefits.** Figure 5 presents an algorithm for the evalua-
tion and management of patients who experience depres-
sion while undergoing IFN therapy.’!

Antidepressant treatment for IFN-induced depres-
sion is effective in approximately 80% of patients, and
response is rapid with fairly small doses.”>”® Most patients
with IFN-related depression respond to treatment with
selective serotonin reuptake inhibitors, often allowing the
continuation of treatment without dose reduction.’*”>7778
IFN-based therapy can be successfully initiated in patients
who have responded to antidepressant therapy, provided
that the patient is continually monitored by a mental
healthcare professional.*”

The choice of selective serotonin reuptake inhibitor
should be based on primary symptomatology. For exam-
ple, fluoxetine or sertraline, which may be more stimulat-
ing than paroxetine and fluvoxamine, may be preferred in
patients with diminished cognition or fatigue.**®! Little
data exist on the effectiveness of other antidepressants
(eg, venlafaxine, bupropion, nefazodone) in patients with
chronic hepatitis C.#' Tricyclic antidepressants may be
sedating and, thus, generally should not be prescribed in
this patient population.®" IFN therapy should be discon-
tinued, and immediate psychiatric assessments should be
made in patients with worsening depression or psychotic/
suicidal tendencies.””®? Because IFN-related psychiatric
adverse events may persist after the end of treatment,
continued assessment is warranted.®

Strategies and Side Effects Related
to Managing Treatment Failure

Managing treatment-related side effects is a crucial step
in improving treatment outcomes in patients receiving
combination therapy. In patients undergoing re-treat-
ment after failing earlier treatment, it is also important
to administer an appropriate and effective therapeutic
regimen.’ Logically, to achieve SVR, the re-treatment regi-
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Patient qualifies for IFN treatment

Psychiatric screening:
psychiatric history; current mood/anxiety
status; current substance use

<

Complex psychiatric history
(ie, bipolar disorder or
schizophrenia);
active substance abuse;

Current depressive and/or anxiety
symptoms of moderate
or greater intensity
(Zung SDS>50, BDI>17, CES-D>14)

No current psychiatric symptoms

ongoing psychiatric treatment

L

Offer pretreatment with an
antidepressant 4 weeks before IFN

Start IFN, psychiatric screening

every 2—4 weeks for first 3 months,

<

Refer for psychiatric
management
during IFN therapy

Start IFN, psychiatric screening
every 2-4 weeks for first 3 months,
then every month

then every month

Development of depressive symptoms?

Initiate antidepressant treatment and short-term
management of specific symptoms: psycho-
stimulant for fatigue, hypnotic agent for sleep,
brief benzodiazepine therapy for anxiety,
epoetin alfa for anemia-related symptoms

Development or worsening of depressive symptoms? ‘

!

Increase antidepressant dose. If no response, consider augmenting
(ie, adding bupropion or mirtazapine to an SRI) or switch
to a different class of antidepressant

—' Asymptomatic

4

| Symptoms persist or worsen |

Figure 5. Algorithm for the treatment of interferon-induced depression.

BDI=Beck Depression Inventory; CES-D=Center for Epidemiological Studies Depression Rating Scale; SRI=serotonin reuptake inhibitor; Zung

SDS=Zung Self-Rating Depression Scale Index score.

Adapted with permission from Raison et al.’’

men must be more effective than the initial therapy.>'®*3
Re-treatment with the initial pharmacologic regimen will
likely lead to the same outcome, unless dose reduction
or premature treatment discontinuation contributed to
treatment failure.>%

Regimens containing both PEG-IFN and consensus
IFN (CIFN) have been shown to be effective in clinical
trials. Re-treatment with PEG-IEN has been widely

studied and is associated with SVR rates of approximately

6-23%.5" Using CIFN to re-treat patients who failed
earlier therapy has also been under recent investiga-
tion.*® Although the optimal CIFN regimen has not yet
been determined, the combination of high-dose CIFN
and RBV is a promising option for the re-treatment of
patients who have not responded to or who have relapsed
from previous IFN-based therapy.

Tables 4 and 5 list common adverse effects and the
frequencies of their occurrences in clinical trials in the re-
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Table 4. Common Adverse Effects of Pegylated Interferon and
Ribavirin Combination Therapy and Incidence in Treatment-
Naive Patients

Adverse effect Incidence
Dermatologic
Injection-site reaction 36-58%
Pruritus 21-26%
Constitutional
Arthralgia 25-34%
Fatigue 47-64%
Headache 47-62%
Myalgia 37-56%
Pyrexia 39-43%
Rigors 24-48%
Neuropsychiatric
Depression 15-30%
Irritability 24-35%
Insomnia 33-40%
Gastrointestinal
Anorexia 15-32%
Diarrhea 16-22%
Nausea 29-43%
Hematologic
Anemia 3-22%
Neutropenia 3-20%
‘Thrombocytopenia 4-6%

Data from Fried et al.," Manns et al.,” and Hadziyannis et al.*

treatment of patients who failed earlier IFN-based therapy
for chronic hepatitis C.

Conclusion

The treatment of chronic hepatitis C is still associated
with a high failure rate, and SVR rates upon re-treatment
have been disappointingly low. Treatment-related side
effects—flu-like symptoms, hematologic disorders, skin
and gastrointestinal symptoms, and neuropsychiatric
symptoms—are common and may lead to dose reduc-
tion or treatment discontinuation. The management of
side effects is, therefore, crucial to preserve SVR rates in
patients undergoing treatment. Proper patient selection
is an important first step in minimizing the possibility of

TREATMENT FAILURE IN CHRONIC HEPATITIS C

Table 5. Adverse Effects and Incidence in Patients Re-treated
With Consensus Interferon

Adverse effect Incidence
Hematologic

Neutropenia 16-27%

Anemia 8-28%
Flu-like symptoms 16-85%
Gastrointestinal disturbance 26—-44%
Skin disorders 32-38%
Neuropsychiatric disorders 18-26%

Data from Cornberg et al.,** Bacon et al.,* and Migloresi et al.”

treatment failure, and patients who undergo treatment
should be educated on the nature and frequency of com-
mon side effects. Constitutional symptoms of IFN-based
therapy—including myalgias, arthralgias, headache, nau-
sea, and diarrhea—may compromise quality of life but can
be managed effectively with acetaminophen, nonsteroidal
anti-inflammatory drugs, anti-emetics, and antimotility
agents. Anemia and neutropeniaare frequentand common
indications for dose reductions; however, anemia can be
effectively managed with erythropoietin and neutropenia
can be managed with filgrastim. Depression is a common
indication for treatment discontinuation, but it responds
quickly to intervention with a selective serotonin reuptake
inhibitor. Finally, using an effective antiviral re-treatment
strategy is also important. Regimens containing PEG-IFN
or CIFN have shown promise in re-treating patients who
failed prior therapy.
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Abstract: Association-sponsored guidelines for the treatment of chronic
hepatitis C are essential to standardize therapy and provide an excellent
guide to physicians. Because these guidelines are updated only periodically,
however, they cannot always incorporate the full range of available treat-
ment options. Independently developed guidelines may close these gaps by
incorporating more up-to-date treatment regimens. Options available for the
re-treatment of patients who failed earlier interferon-based therapy include
re-treatment with a different pegylated interferon at a higher dose or as induc-
tion therapy, longer-duration therapy, maintenance therapy, a watch-and-wait
strategy, or re-treatment with consensus interferon and ribavirin. The goal of
all of these re-treatment options is to decrease the burden of hepatitis C
virus-related morbidity and to eradicate the virus. Consensus interferon, a
synthetic agent used to treat chronic hepatitis C, has been shown in some
studies to increase rates of sustained virologic response in patients who failed
previous therapy when compared to conventional therapy. The inclusion of
consensus interferon into the current treatment guidelines would, therefore,
provide another effective treatment option for patients who have failed the
current standard of care.

nfection with the hepatitis C virus (HCV) is the main cause of chronic
liver disease, cirrhosis, and hepatocellular carcinoma in many parts
of the world.! The current clinical guidelines for managing chronic
hepatitis C published by the National Institutes of Health (NIH), Ameri-
can Gastroenterological Association (AGA), and the American Association
for the Study of Liver Disease (AASLD) recommend the use of pegylated
interferon alfa (PEG-IFN) combined with ribavirin (RBV) in treatment-
naive patients infected with HCV. Whereas this standard-of-care regimen
represents a marked advance over past regimens, 40-50% of patients still
fail to achieve sustained virologic response (SVR).? After treatment failure
due to nonresponse with standard interferon (IFN) and RBV, patients are
typically considered for re-treatment with PEG-IEN and RBYV, although no
treatment is currently approved for this indication. SVR rates using this
strategy in nonresponding patients have ranged between 5% and 23%.%%
Treatment guidelines published by professional medical associations are
essential to standardize hepatitis C therapy and are traditionally reliable and
well regarded by physicians. They are updated only periodically, however,
and cannot always incorporate the full range of therapeutic options.
Independently developed guidelines, based on clinical experience and
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accumulating evidence, fill in gaps left by association
guidelines' and can include emerging treatment options
that have shown promise in trials and clinical practice.
For example, Hoefs and Aulakh review re-treatment
strategies for special populations—including patients with
previous nonresponse to IFN therapy, cirrhosis, steatosis,
liver transplant, HIV infection, or African-American
race—and discuss the use of stronger therapies as well as
newer treatment paradigms that include agents such as
consensus interferon (CIFN).'

Treatment recommendations should ideally reflect
the most current and effective treatment options for
patients with chronic hepatitis C and should provide
strategies easily applicable in practice. This article reports
recent developments in the management of treatment
failure in chronic hepatitis C and suggests a new treatment
algorithm that incorporates treatment strategies and
regimens not yet included in the current association-
sponsored guidelines.

Overview of Association-sponsored
Treatment Guidelines

Clinicians currently rely on three important association-
sponsored guidelines on the diagnosis and management
of HCV. First, the NIH Consensus Development Con-
ference Statement, which was prepared by a nonfederal,
nonadvocate panel of experts and published in 2002 as
an update of the 1997 NIH Consensus Development
guidelines.® Second, recommendations for HCV treat-
ment prepared for the AASLD Practice Guidelines Com-
mittee were fully endorsed by the AASLD, the Infectious
Diseases Society of America, and the American College of
Gastroenterology and published in 2004. Finally, a litera-
ture review and recommendations for HCV management
prepared for the AGA Clinical Practice and Economics
Committee were approved by the Committee and the
AGA Governing Board in 2005 and published in 2006.°
The three major guidelines agree on therapy for
treatment-naive patients, and all recommend a com-
bination regimen of PEG-IFN plus RBV in weight-based
doses.>*® The guidelines all state that SVR rates have
remained low (<20%) for most patients re-treated with
PEG-IEN plus RBV after failure of initial therapy with a
standard IFN-based regimen, but they make only limited
recommendations about specific regimens for re-treating

nonresponders and relapsers.®>*°

In practice, although
efficacy in these patients remains uncertain, re-treatment
with PEG-IFN and RBV is generally pursued.>*¢

The NIH guidelines suggest that re-treatment dec-
isions be based on multiple factors, including previous
type of response; prior therapy and difference in potency

of new therapy; severity of underlying liver disease;

TREATMENT FAILURE IN CHRONIC HEPATITIS C

factors predictive of response, including viral genotype;
and tolerance of and adherence to prior therapy.® Re-
treatment with PEG-IFN and RBV is not recommended
in patients with nonresponse to a prior PEG-IFN-based
regimen.? Although both the NTH and AASLD guidelines
mention maintenance therapy with PEG-IFN-based
therapy as a possible re-treatment option, they stop short
of recommending this option in nonresponders pending
the results of ongoing studies.*® Other re-treatment
strategies, such as switching between IFNs or observation,
are not described in the current guidelines.

A New Treatment Algorithm for
Chronic Hepatitis C

Multiple studies have shown SVR rates up to 23% after
re-treatment with PEG-IFN plus RBV in patients with
nonresponse to IFN monotherapy or IFN plus RBV.3>13
However, a new algorithm incorporating other re-treat-
ment strategies after treatment failure has the potential
to increase SVR rates (Figure 1). In the proposed algo-
rithm, patients who fail initial therapy with PEG-IFN
and RBV or any IFN-based regimen may be re-treated
with any of the following regimens: CIFN plus RBYV,
high-dose or induction PEG-IFN plus RBV, longer-dura-
tion therapy, IFN maintenance therapy, or a watch-and-
wait strategy.>-115-20

CIFN and RBV

Re-treatment with CIFN and RBV has been shown to be
effective in patients who failed earlier IFN-based therapy
in a randomized clinical trial* and in several open-label
trials.?? CIFN is a non-naturally occurring recombinant
type 1 IFN containing 166 amino acid residues that was
bio-optimized by scanning the sequences of several IFN
alfa nonallelic subtypes and assigning the most frequently
observed amino acid in each corresponding position.?*?’
CIFN was shown to have higher biologic activity than
naturally occurring type 1 IFNs.?* Compared with IFN
alfa-2a and IFN alfa-2b on a mass basis, CIFN exhibits
higher antiviral, antiproliferative, and natural-killer-cell
activation activity.*>* The higher activity of CIFN could
result from its demonstrated greater affinity for an array of
type 1 IFN receptors.?*

CIFN Efficacy in Nonresponders

Re-treatment with CIFN and RBV has produced SVR
rates as high as 36% in nonresponders in both random-
ized and open-label studies.”>*** In an open-label pilot
study in 14 patients who did not respond to IFN plus
RBV therapy, 4 of the 11 patients (36%) re-treated with
CIFN plus RBV who completed 24 weeks of follow-up
achieved SVR.? An open-label, randomized, pilot study in
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Figure 1. New treatment algorithm illustrating initial treatment for patients infected with hepatitis C virus (HCV) genotypes

1, 4, 6, or 7 and incorporating newer re-treatment strategies after treatment failure with pegylated interferon (PEG-IFN) and

ribavirin (RBV).

CIFN=consensus interferon.

77 nonresponders (90% genotype 1) to IFN or IEN plus
RBV compared re-treatment with daily CIFN 18 pg daily
as induction therapy for 8 weeks followed by 9 pg daily
for 40 weeks with 9 pg daily for the full 48 weeks; both
regimens included RBV 1,000-1,200 mg daily. Results
showed an overall SVR rate of 30%. SVR in nonresponders
to IEN plus RBV was 22%.% In a larger prospective study
of CIFN in nonresponders, 79 patients (80% genotype 1)
who failed IFN alfa-2a monotherapy or PEG-IEN plus
RBV combination therapy were administered CIEN at
a starting dose of 15 pg daily plus RBV in weight-based
doses.”* SVR was noted in 50% of these patients at
72 weeks of treatment. It is important to note, however,
that the data presented above are from pilot studies or
have not yet been published in peer-reviewed journals, so
caution should be taken in interpreting the results.

The DIRECT trial (Daily-Dose Consensus Interferon
and Ribavirin: Efficacy of Combined Therapy) is a phase
III, open-label, multicenter study investigating the use
of daily CIFN in previous nonresponders to PEG-IFN
and RBV therapy. Treatment in this trial has ended, and

patients are in the follow-up period at the time of this
writing. In this trial, 343 patients who did not respond to
earlier treatment were randomized to receive either CIFN
9 pg daily (n=171) or CIEN 15 pg daily (n=172) plus RBV
1.0-1.2 g daily.” Of these patients, 67% had a high viral
load (850,000 IU/mL), 20% were African American,
and 77% had evidence of bridging fibrosis or cirrhosis on
biopsy. In addition, 92% and 96% of the patients in the
9 pg and 15 pg groups, respectively, were infected with
HCV genotype 1. The mean washout period from the
end of previous therapy was 485 days for the CIFN 9 pg
group and 535 days for the CIFN 15 pg group.

At 24 weeks, 14% and 20% of patients in the 9 pg
and 15 pg groups, respectively, showed viral response.”
The highest viral response rate at 24 weeks occurred in the
CIFN 15 pg group among those who adhered to at least
80% of their study dose (30%). Viral response was lower
in patients with higher fibrosis scores. Of patients receiving
CIFN 9 pg, 19% of those with fibrosis scores of FO-F2,
16% with scores of F3, and 8% with scores of F4 showed
no detectable virus at 24 weeks and achieved end-of-
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treatment response. For patients in the 15 pg group, 28%
with fibrosis scores of FO-F2, 19% with scores of F3, and
6% with scores of F4 achieved end-of-treatment response.

Adverse events were generally dose-related and inclu-
ded fatigue (40% and 45% for the 9 pgand 15 pg groups,
respectively), neutropenia (36% and 45%), leukopenia
(23% and 36%), insomnia (22% and 20%), and headache
(19% and 20%).

Further analysis of the high percentage of patients
with advanced liver disease and the high number of
patients with a prolonged washout period in the DIRECT
trial is warranted. Of note, the use of growth factors to
support anemia or neutropenia was not allowed in the
study and the RBV dose was adjusted to 600 mg daily for
patients with anemia.

CIFN Efficacy in Relapsers

Patients who relapse generally respond well to re-treat-
ment, although the risk of subsequent relapse remains,
especially if the same regimen is used.*** However,
studies of re-treatment confirm the efficacy of CIFN in
patients who relapsed after prior successful treatment. In
a randomized clinical trial in 103 patients with chronic
HCV who did not respond to or who relapsed after IFN
monotherapy or IFN plus RBV, patients were re-treated
with high-dose CIFN induction therapy (27 pg/day
during Weeks 1-2, 18 pg/day during Weeks 3—12, and
9 pg/day during Weeks 13-24, followed by 9 pg TIW for
24 weeks) plus RBV. Relapsers showed an SVR rate of
70% (n=34).%' Another randomized trial in 112 patients
with relapsing HCV infection demonstrated an SVR rate
of 58% among patients re-treated with 24 weeks of CIFN
9 pg daily and an SVR rate of 29% among patients re-
treated with IFN alfa-2b and RBV (P<.03).2!

Tables 1 and 2 present the results of studies inves-
tigating SVR after re-treatment with PEG-IFN plus RBV
or CIFN plus RBV in patients who did not respond to
or relapsed after IFN monotherapy or IEN plus RBV

combination therapy.

The Impact of Type of Response

The type of response to standard therapy has important
implications for re-treatment with CIFN. Leevy and
associates, in an analysis of CIFN in prior nonresponders,
showed that the efficacy of CIEN is lower in prior com-
plete nonresponders than in prior partial responders.?
In a retrospective review of 137 consecutive patients, a
partial response (at leasta 0.5 log decline) to prior therapy
with PEG-IFN at 12 weeks was an independent predictor
of SVR during re-treatment with CIFN (P<.001).%? These
darta suggest that patients who might benefit most from
re-treatment with CIFN are partial responders after prior

PEG-IFN-based therapy. Therefore, the timing of CIFN
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use in clinical practice may have important implications
for patient outcomes. In our clinical practice, switching
to CIFN in patients with an incomplete response (<2
log, viral decline) to PEG-IFN-based therapy at 12 or
24 weeks is considered an appropriate time for patients
who are willing to continue their therapy. This approach
has two major advantages: it builds on the degree of viral
response initiated by the PEG-IFN therapy, and it helps
ameliorate the adverse effects seen in patients switching to
CIFN because many of these patients may have developed
tolerance to IFN by 12 or 24 weeks. Patients may also
switch to CIFN at 48 weeks after a positive result on a
quantitative viral assay. A washout period is not needed
when treating patients in clinical practice, although it is

mandatory in patients treated in clinical trials.?>%

Safety of CIFN

Adverse events, including hematologic complications,
fatigue, flu-like syndrome, and neuropsychiatric symptoms,
are common in patients undergoing IFN-based therapy.*
CIFN has been shown to have a safety profile similar to
that of other IFNs.>3%% In general, adverse events with
CIFN seem to be dose-related® and reversible.*

Data from a randomized, controlled study in 75
patients with chronic hepatitis C treated with CIFN 9 pg,
3 pg, or placebo 3 times weekly for 24 weeks showed that
patients receiving CIFN had significantly greater decreases
in platelet counts and increases in serum thrombopoietin
than did those receiving placebo at Weeks 12 and 24,
respectively; these changes were more notable in patients
receiving CIEN 9 pg than patients receiving CIEN 3 pg.%
Importantly, both platelet count and thrombopoietin
level returned to baseline values after the discontinuation

of CIFN therapy.*

High-dose or Induction IFN Therapy

Data support further study of intensive regimens in the
treatment of HCV infection, including high-dose and
induction IFN therapy.'!?37% The use of high-dose
therapy was investigated by Fried and colleagues in 104
treatment-naive patients given IFN alfa-2b 5 MU daily
or 3 MU TIW for 12 weeks and continued for up to
24 weeks in the presence of viral response.’ SVR rates
measured at 48 weeks were 14% and 4% for the high- and
standard-dose regimens, respectively (P=.08). Although
not significant, these results provided a proof of concept
for high-dose therapy with conventional IFN."

In the RENEW trial (Re-treatment of Nonresponders
with Escalating Weight-Based Therapy), 704 patients with
chronic hepatitis C who did not respond to IFN/RBV
therapy had SVR rates of 17% with PEG-IFN alfa-2b
3.0 pg/kg weekly plus RBV 1,200-1,500 pg/kg daily and
12% with PEG-IFN alfa-2b 1.5 pg/kg weekly plus RBV
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Table 1. Sustained Virologic Response (SVR) Rates after Re-treatment With Pegylated Interferon (PEG-IFN) and Ribavirin (RBV)

in Nonresponders and Relapsers to Previous Interferon (IFN)-based Therapy

Study

Study Group

Study Regimen

SVR Rate

Taliani et al."?

141 patients with nonresponse
to [FN + RBV

* PEG-IFN alfa-2b (1.5 pg/kg/wk) + RBV
(1,000-1,200 mg/day) x 48 wk

20%

Sherman et al.!!

312 patients with either
nonresponse or relapse after [FN

monotherapy or IFN + RBV

* PEG-IEN alfa-2a monotherapy x 28 wk or
PEG-IFN alfa-2a (180 pg/wk) + RBV
(800 mg/day) x 24 or 48 wk

Nonresponders: 23%
Relapsers: 41%

Jacobson et al.®

321 patients with nonresponse to
IFN monotherapy or IFN + RBV
or relapse after IFN + RBV

Regimen 1: PEG-IFN alfa-2b (1.5 pg/kg/wk)
+ RBV (800 mg/day) x 48 wk

Regimen 2: PEG-IFN alfa-2b (1.0 pg/kg/wk)
+ RBV (1,000-1,200 mg/day) x 48 wk

Regimen 1: 18%
Regimen 2: 13%

Krawitt et al.”

182 patients with nonresponse or

relapse after IFN or IFN + RBV

e PEG-IEN alfa-2b (weight based: 100 pg/wk
for <75 kg; 150 pg/wk for 275 kg) + RBV
(1,000 mg/day) x up to 48 wk

Nonresponders: 20%
Relapsers: 55%

Poynard et al.'

575 patients with nonresponse or

relapse after [IFN + RBV

PEG-IFN (1.5 pg/kg/wk) + RBV
(800-1,400 mg/day) x up to 48 wk

21%

Gaglio et al.”

454 patients with nonresponse to
IFN monotherapy or IFN + RBV

* Regimen 1: PEG-IEN alfa-2b (1.5 pg/kg/
wk) + RBV (800 mg/day)

* Regimen 2: PEG-IFN alfa-2b
(1.5 pg/kg/wk) + RBV (1,000-1,200
mg/day or 800-1,400 mg/day)

Regimen 1: 17%
Regimen 2: 20%

460 patients with nonresponse to

Induction regimen: PEG-IFN (1.5
pg/kg/wk) + RBV (1,000-1,200 mg/day) x

IFN monotherapy

nonresponders:
Induction: 14%
Fixed: 13%

IFN + RBV

(800 mg/day) x 48 wk

Lawitz et al.? IFN monotherapy, nonresponse 12 wk followed by PEG-IEN (1.0 pg/kg/wk) LI:)I;ISZEL ders:
’ to IFN + RBYV, or relapse after + RBV (800 mg/day) x 36 wk Induction: 16%
IFN + RBV * Fixed regimen: PEG-IFN (1.0 pg/kg/wk) + Fixed: 5 %'
RBV (800 mg/day) x 48 wk :
IFN/RBV relapsers:
Induction: 20%
Fixed: 26%
240 patients with nonresponse to g S
Teuber et al.” p P followed by 50 pg/wk x 40 wk) + RBV 6.3%

1,200-1,500 pg/kg daily after 48 weeks of re-treatment
(P=.03).” Similar results were found in TARGET (Ther-
apeutic Arthritis Research and Gastrointestinal Event
Trial) in 285 patients with chronic hepatitis C who did
not respond to previous therapy with IFN plus RBV.%
Patients in this trial showed an SVR rate of 18% with
double-dose PEG-IEN alfa-2b (3.0 pg/kg/wk) plus RBV
(1,300 + 200 pg/kg/day) at the 24-week follow-up.®
These studies provide support for high-dose PEG-IFN in
previous nonresponders.

Studies incorporating the use of induction dosing—
high-dose IFN during the early weeks of treatment
followed by either high or standard dosing—have also

shown promise in treating patients who failed earlier
treatment.' Efficacy analysis of 856 patients after 12
weeks of induction therapy in the ongoing REPEAT trial
(Re-treatment with Pegasys® in Patients Not Responding
to Prior Peginterferon alfa-2b/Ribavirin Combination
Therapy) showed that re-treatment with PEG-IFN alfa-
2a results in higher rates of early virologic response in
patients who failed PEG-IFN alfa-2b."” Patients in this
analysis had prior nonresponse to 12 weeks or more of
therapy with PEG-IFN alfa-2b plus RBV and had HCV
RNA levels that remained positive throughout treatment.
They were randomized to receive 1 of 2 dosages of PEG-
IFN alfa-2a plus RBV 1,000-1,200 mg daily: (1) 360 pg
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Table 2. Sustained Virologic Response (SVR) after Re-treatment With Consensus Interferon (CIFN)/Ribavirin (RBV)
in Nonresponders and Relapsers to Interferon (IFN)-based Therapy

Study

Study Group

Study Regimen

SVR Rate

Cornberg et al.”?

77 patients with
nonresponse to IFN
monotherapy or IFN/
RBV (90% genotype 1)

* Regimen 1: CIEN (9 pg/day) + RBV
(1,000/1,200 mg/day) x 48 wk

* Regimen 2: CIFN (18 pg/day) + RBV
(1,000/1,200 mg/day) x 8 wk followed by CIFN
(9 pg/day) + RBV (1,000/1,200 mg/day) x 40 wk

Regimen 1: 32%
Regimen 2: 28%

Bocher et al.?!

103 patients with
nonresponse to IFN
monotherapy or IFN/
RBV (69 nonresponders,
34 relapsers)

* Regimen 1: CIEN (27—18—9 pg/day) x 24 wk
followed by CIFN (9 pg TIW) x 24 wk + RBV
(800 mg/day Wk 3-48)

* Regimen 2: CIEN (18 pg TIW) x 24 wk followed
by CIFN (9 pg TIW) x 24 wk + RBV
(800 mg/day Wk 1-48)

Regimen 1:
Nonresponders: 26%
Relapsers: 70%

Regimen 2:
Nonresponders: 26%
Relapsers: 38%

Miglioresi

et al.?!

112 patients with relapse
after IFN monotherapy

* Regimen 1: IFN alfa-2b (weight based: 5 MU/day
for <60 kg; 6 MU/day for >60 kg) until negative
HCV RNA levels followed by IFN alfa-2b
(3 MU QOD) + RBV (15 mg/kg/day) x 24 wk

* Regimen 2: CIEN (9 pg/day) x 24 wk

monotherapy

Regimen 1: 29%
Regimen 2: 58%

Barbaro and
Barbarini®

24 patients with
nonresponse or relapse
after IFN/RBV

(12 nonresponders,

12 relapsers)

 CIFN monotherapy (9 pg/day 5 times weekly) x
36 wk

Nonresponders: 33%
Relapsers: 42%

da Silva et al.?

14 patients with
nonresponse or viral
breakthrough after
IFN/RBV

e CIEN (15 pg/day) + RBV (1,000 mg/day) x 4 wk
followed by CIFN (9-15 pg QOD) + RBV
(1,000 mg/day) for 44 wk

36%

Kaiser et al.*®

81 patients with relapse
after PEG-IFN/RBV

* Regimen 1: CIEN (9 pg/day) + RBV
(weight-based dosing) x 72 wk

* Regimen 2: PEG-IFN alfa-2a (180 pg/wk) +
RBV (weight-based dosing) x 72 wk

Regimen 1: 69%
Regimen 2: 44%

Chen et al.*

76 patients with non-
response to IFN + RBV
or PEG-IFN + RBV

e CIFN (15 pg/day) + RBV (800-1,200 mg/day) x
248 wk

50%

PEG-IFN=pegylated interferon; HCV=hepatitis C virus.

weekly for 12 weeks (induction dose) followed by 180 pg
weekly for 60 weeks (longer duration) or 36 weeks
(standard duration) or (2) 180 pg weekly for 72 weeks
or 48 weeks."” At 12 weeks, 274 of 430 patients (64%) in
the former group had achieved at least a 2 log, | decrease in
HCV RNA levels or nonquantifiable HCV RNA levels,
compared to 199 of 426 patients (47%) in the latter
group.'” Although these results are promising, data from
the 48- and 72-week phases of the study are needed.
High-dose induction therapy with CIFN may also be
a useful strategy for re-treatment. Preliminary data from
a small single-center pilot study suggest that 39-44%

of patients with previous nonresponse to an IFN-based
combination regimen could achieve SVR using an
induction approach with CIEN, although more research
is needed.”

Longer-duration Treatment

Two clinical studies explored the use of longer-duration
therapy—extending the course of therapy to as long as
72 weeks—as a possible strategy to improve SVR rates in
patients with chronic hepatitis C.2** In the first study, 455
treatment-naive patients infected with HCV genotype 1
received PEG-IFN alfa-2a 180 pg weekly plus RBV 800
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mg daily and were randomized to 48 or 72 weeks of treat-
ment preceding a 24-week follow-up.* No significant dif-
ferences between the 48- and 72-week groups were noted
in either the end-of-treatment response rates (71% vs 63%)
or SVR rates (53% vs 54%). However, patients who had
positive HCV RNA levels at 12 weeks had significantly
higher rates of SVR when treated for 72 weeks than those
treated for 48 weeks (29% vs 17%, P=.04).% The second
study specifically examined the treatment of patients
who did not respond to HCV therapy by 4 weeks.?* In
this study, 326 treatment-naive patients with detectable
HCV RNA levels at week 4 received PEG-IFN alfa-2a
180 pg weekly plus RBV 800 mg daily and were treated
for either 72 or 48 weeks. Although the end-of-treatment
response was the same for the two groups (61%), patients
treated for 72 weeks had a significantly higher SVR rate
than those treated for 48 weeks (45% vs 32%; P=.014).
However, the rate of treatment discontinuation was also
higher in the 72-week group (36% vs 18%; P=.0002),
which raises questions about tolerability and adherence
in a clinical setting.”” These data show an increased SVR
rate with longer-duration therapy among slow respond-
ers but do not support extending treatment in patients
who achieve rapid or early virologic response; therefore,
further studies are needed. The ongoing REPEAT trial
will evaluate the role of extended therapy in patients who
failed a prior course of HCV therapy."”

Maintenance Therapy

The rationale of maintenance therapy with IFN for the
management of chronic hepatitis C is not to achieve
viral clearance, but rather to improve liver histologic evi-
dence and delay or prevent the development of hepatic
decompensation or hepatocellular carcinoma.” In an
early study, patients treated for 6 months using an IFN
maintenance strategy showed decreases in serum alanine
aminotransferase (ALT) and HCV RNA levels.** After
30 months of treatment, the mean fibrosis score declined
from 2.5 to 1.7, and 80% of patients showed histologic
improvement (P<.03).

Three ongoing, prospective, multicenter trials inve-
stigating long-term low-dose PEG-IFN maintenance
therapy to delay or prevent the progression of HCV should
further elucidate the effectiveness of HCV maintenance
therapy.”! In the CO-PILOT trial (Colchicine versus
Peg-Intron Long-Term), the effectiveness of low-dose
PEG-IEN alfa-2b (0.5 pg/kg/wk) is being compared
with that of colchicine (0.6 mg twice daily) in 800
patients with advanced fibrosis who failed previous IFN-
based therapies.” Results of the planned 2-year interim
analysis in 534 patients showed that PEG-IFN was more
effective than colchicine at preventing bleeding from
varices.® The NIH-sponsored HALT-C trial (Hepatitis

C Antiviral Long-term Treatment against Cirrhosis) is
investigating the effect of PEG-IFN alfa-2a (90 pg/wk)
versus placebo in 1,400 nonresponders to previous IFN
therapy.” Preliminary results in the first 604 enrolled
patients showed that 210 of patients (35%) cleared the
virus by 20 weeks and 109 (18%) went on to achieve SVR
after 48 weeks of treatment and 24 weeks of follow-up;
patients who did not clear the virus by 20 weeks entered a
maintenance phase of the study and results are pending.’
Enrollment is ongoing in the United States and Europe for
the EPIC trial (Efficacy of PEG-IFN in Chronic Hepatitis
C), which will evaluate the benefit of PEG-IFN alfa-2b
(0.5 pg/kg) versus placebo in 1,700 patients (700 with
cirrhosis) who did not respond to previous PEG-IFN and
RBV therapy.*!

Patients who are most likely to benefit from main-
tenance therapy include those who did not maintain
viral clearance to the most effective regimens and
have significant underlying fibrosis or compensated
cirthosis.”* Given the goals of maintenance therapy,
performing a liver biopsy for noncirrhotics every 2 years
and screening for hepatocellular carcinoma and varices
for cirrhotics is recommended.”" All patients undergoing
maintenance therapy should be advised against alcohol
intake and encouraged to maintain a healthy body mass
index and avoid hepatotoxic medications.*!

Difficult clinical issues surround the evaluation and
follow-up of patients receiving maintenance therapy.”
The treatment period is open-ended and may continue
for years.*! Also, the definition of successful maintenance
therapy is controversial,?’ leaving in question whether
reduced viral load or normalized ALT levels are pre-
requisites of clinical benefit.”!

Watch and Wait

Therapy discontinuation followed by a watch-and-
wait strategy may be a reasonable option for many
nonresponders, especially those with mild fibrosis.*> Most
notably, this strategy avoids the adverse events associated
with IFN-based therapy. In a study of 384 patients with
cirthosis, the 5-year estimated survival probability was
96% in patients treated with IFN and 95% in untreated
patients, suggesting a slow disease progression and rel-
atively long life expectancy in this patient population;
nonetheless, 8% of the study group developed hepato-
cellular carcinoma, with an annual incidence of 1.4%.%
Conversely, it may be argued that antiviral therapy should
be considered even in patients with mild chronic hepatitis
C, as deferring treatment could increase the risk of adverse
outcomes. Approximately 15-20% of untreated patients
with chronic hepatitis C and cirrhosis could be expected
to develop either hepatic decompensation or hepatocellu-
lar carcinoma after 5 years without treatment.” Addition-
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ally, a recent study in 106 untreated patients showed that
liver fibrosis progressed within 5-10 years in two thirds of
patients with initially mild HCV infection, and advanced
fibrosis/cirrhosis developed in one-third of patients with
an initial METAVIR score of F1.'

Conclusion

Treatment guidelines provide an excellent resource for
clinicians to guide the management of chronic hepatitis C
patients, yet they may become out of date as new clinical
data appear. Clinically based guidelines may, therefore,
close gaps left by the association guidelines by incorporat-
ing newer research and a wider array of available treat-
ment options. Options available for the re-treatment of
patients who failed earlier IFN-based therapy include
re-treatment with a different IFN, high-dose or induction
therapy, longer-duration therapy, maintenance therapy,
observation, or re-treatment with CIFN plus RBV. CIFN
has been shown to be efficacious, safe, and well toler-
ated for the treatment of select patients who have failed
carlier IFN-based therapy. Although more investigation
is needed, CIFN should be considered for inclusion in
future treatment guidelines.
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