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Introduction

In patients with active hepatitis C virus (HCV)
infection, standard interferon (IFN) α treatment and
combination therapy of ribavirin and IFNα results in
modest sustained virologic responses. Short of
identifying therapies that are successful in achieving
sustained response in all chronic hepatitis C (CHC)
patients, the key advance is to accurately identify
those patients who will respond optimally to therapy.
There is an abundance of internationally accepted
data that categorizes patients into relative likelihood
of response to therapy based on a combination of
both host and viral characteristics, which can be
determined both prior to and early after starting
therapy (Figure 1). 

The best defined characteristics utilize baseline
factors (Figure 1 - PI) and identify “difficult to treat”
patients as those with genotype 1, high baseline viral
load, and liver cirrhosis. The European, Asian, and
US treatment guidelines have recognized these
findings so that the length of therapy for each
patient is based on these characteristics. 

Regarding the utility of early viral monitoring during
therapy (Figure 1 - PII), current consensus
guidelines by the National Institutes of Health (NIH)
and the European Association for the Study of the
Liver (EASL) state that patients receiving IFN
monotherapy should be tested for HCV RNA at 12
weeks. (EASL Consensus Statement 1999; NIH
Consensus Statement) Patients who are HCV RNA-
negative at this point should continue on therapy,
while discontinuation or alternative therapy should
be considered for patients who remain positive. In
contrast, for patients receiving combination therapy,
it is the current consensus of EASL that those
patients should receive treatment for at least 24
weeks. Discontinuation of treatment at 12 weeks
among HCV RNA-positive patients receiving
combination therapy would lead to the denial of
treatment to a large number of patients who may
achieve a sustained virological response. 

However, even with current treatment guidelines, a
number of patients with CHC do not achieve
sustained response with either standard or
combination therapy. Hence, they endure 6 to 12
months of a rigid therapeutic regimen despite the
side effects and inconvenient administration
schedule (3 injections weekly) in the hope that it will
be of value. On the other hand, the ability to predict

early in the course of therapy the actual likelihood of
a sustained response to IFN treatment may enable
physicians and patients to quickly determine the
likelihood of success. This would allow management
of the treatment options available in order to direct
the appropriate therapy to those who will benefit
most. Investigators are studying HCV viral kinetics
early in the course of treatment as an opportunity to
identify likelihood of sustained viral response to
therapy (Figure 1 - PII). 

The ability to predict response early in the course of
therapy has a number of potential advantages. The
early detection of eventual nonresponders (negative
prediction) is important, because it can spare
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Figure 1. Prediction of response at different
timepoints during antiviral therapy.
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patients who have little to no chance of viral
response the adverse events and costs associated
with therapy, and might direct such patients to
alternative treatments. Similarly, identifying patients
who are likely to respond (positive prediction) can
allow physicians to give encouragement to patients
to continue and comply with therapy. Overall, early
prediction of response (or nonresponse) would allow
a tailored approach to therapy based on individual
patients and might result in better patient
compliance, decreased adverse effects, and more
cost-effective therapies. Therefore, researchers
continue to investigate patient and disease
characteristics as possible predictors of sustained
virological response in the treatment of patients 
with CHC.

In that regard, a number of oral presentations,
posters, and abstracts presented at the 51st Annual
Meeting of the American Association for the Study
of Liver Diseases (AASLD), held October 27-31,
2000, in Dallas, Texas, assessed methods for
predicting either responders or nonresponders to

treatment. These studies primarily focused on
baseline prognostic factors and monitoring HCV
RNA levels in the early treatment period as a means
of predicting response. This monograph presents
highlights from relevant studies that evaluate the
predictive value of such monitoring. Overall, these
studies support the value of monitoring viral kinetics,
particularly during the first few weeks to months of
treatment, and indicate that monitoring HCV RNA
levels is an important part of CHC disease
management strategies. The ultimate goal of disease
management strategies is to improve patient
outcomes and increase cost-effectiveness through
the individualization or optimization of therapy. 

This Hepatitis C Viral Kinetics Monograph was
developed to provide perspective on a selection of
AASLD 2000 presentations on viral kinetics in
hepatitis C. The complete set of conference
abstracts is published in Hepatology 2000; 32 
(4, part 2). 
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Oral Presentations

Viral Kinetics and Predictable
Response 

Jean-Michel Pawlotsky, Hôpital Henri Mondor,
Université Paris XII, Créteil, France 

Viral kinetic patterns

Knowledge of the HCV kinetic patterns that occur in
response to antiviral treatment may allow treatment
to be individually tailored or optimized. In patients
with CHC, viral kinetics are at steady state, balanced
between the production of new virions by infected
hepatocytes, the de novo infection of other
hepatocytes, and the clearance of infected
hepatocytes (Figure 2). Infected hepatocytes
produce large numbers of new HCV virions, the vast
majority of which are released into the general
circulation where they are continuously degraded.
There is a rapid turnover of these virions; the half-life
is approximately 3 hours. Approximately 1012 virions
are produced and cleared each day. 
The viral kinetic steady state is evidenced by a
relatively constant HCV viral load. 

Effects of treatment

Antiviral treatment with interferon based therapies
(± ribavirin) significantly alters this viral equilibrium.
The effect of these drugs is produced by a direct,
nonspecific antiviral activity plus an
immunomodulatory effect on humoral and cellular
responses. This results in a decrease in the release
of new virions from infected hepatocytes and, to a
lesser extent, a decrease in the infection of
previously uninfected hepatocytes.

Initiation of IFN therapy results in a characteristic
biphasic decline in viral load. This pattern can be
seen in almost every patient, with the slope of the
second-phase decline being related to the treatment
regimen (Figure 3). The first-phase rapid decline 

(≤2 days) in HCV viral levels is due to the direct
antiviral effect of IFN on virion release. The slower
second-phase decline (>3 days) appears to be
related to the reduction in the rate of infection of
new hepatocytes combined with an increased death
rate of infected hepatocytes. The differences in the
degree of early viral decline has led researchers to
classify patients according to at least 4 distinct
patterns of response (Figure 4): 1) nonresponders,
defined as having no decrease in viral load from
baseline levels; 2) flat partial responders, defined by
a rapid first-phase decrease of 1-2 logs (within 1 to
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2 days) but no further decrease; 3) slow partial
responders, defined as having a rapid first-phase
decline followed by a very gradual second-phase
decrease in viral levels which may or may not
become undetectable during treatment; and 4) rapid
virological responders, defined as rapid first- and
second-slope viral decays with viral levels becoming
undetectable fairly soon after the initiation of
therapy. Data has consistently shown that patients
demonstrating a rapid viral response have a much
higher chance of becoming sustained viral
responders. Hence, viral load measurements early in
the course of therapy can be used to predict those
patients with the greatest likelihood of responding.
(see Neumann, et al. on page 7 of this monograph)

Sustained response can be predicted based on both
baseline parameters and HCV dynamics early in the
course of antiviral therapy (Figure 1). Current
investigations are attempting to determine the best
time after initiation of therapy to measure viral load
levels in an effort to accurately predict the sustained
response to antiviral therapy. This can allow for the
modification of therapy either before and/or during
treatment with the aim of tailoring and optimizing
treatment for individual patients. Measurement of
viral levels throughout the course of therapy can
also be useful in determining end-of-treatment and
end-of-follow-up response to treatment.

There are a number of different technologies
available to quantify HCV RNA levels. Currently, the
two most accepted technologies are target
amplification (eg, competitive polymerase chain
reaction [PCR; AMPLICOR HCV MONITOR™]), and
signal amplification (eg, branched DNA Quantiplex
HCV RNA™). Products representing the two
technologies are widely used; however, there is little
head-to-head comparison of performance. Neither is
currently FDA-approved, and both report results in
different units. These issues create uncertainty about
the true sensitivity levels of the tests, the reliability of
the results, and the relationship of test results
between testing methodologies. Dr. Pawlotsky
clarified that sensitivity of the quantitative viral test
is most important after the initiation of therapy,

when viral levels are rapidly declining and
approaching undetectable levels (Figure 5).

The complications caused by different reporting
units has led to the development of a globally
recognized International Unit (IU) that can be used
to calibrate the assays. Thus, HCV quantification
assays should now be standardized to international
units and validated with appropriate calibrated
panels. After both products convert to reporting HCV
viral levels in IUs, measurements will become
comparable across assays.

Monitoring early viral kinetics

After treatment with standard IFN regimens, patients
who are rapid responders have a much higher
likelihood of achieving a sustained virological
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response than patients who display any of the other
three patterns of viral kinetics. In a study presented
by Neumann, et al. of patients receiving IFN
monotherapy 3 times a week, 80% of patients who
are rapid responders (week 4) achieve an end-of-
treatment response and 35% go on to achieve a
sustained response. In contrast, sustained responses
are only rarely attained (0%-2%) in patients with the
other 3 response patterns. The study results lead
clinicians to conclude that HCV dynamics during the
early phases of treatment are a better predictor of
sustained virological response than baseline viral
load.

“HCV dynamics during the early phases of
treatment are a better predictor of sustained
virological response than baseline viral load.”

In patients receiving combination therapy, viral levels
can accurately predict patients who are unlikely to
achieve a sustained virological response (ie,
negative predictive value). If viral levels have not
dropped below 400,000 copies/mL by the 4th week
of combination therapy, then the patient has virtually
no chance of responding (ie, negative predictive
value = 1). (Poynard et al. 2000) 

Viral levels early in the course of treatment are also
useful for predicting response among patients
receiving pegylated IFN. If viral levels have not
dropped below 100 copies/mL by the 12th week of
treatment (ie, undetectable) or decreased by at least
2 logs, the negative predictive value for response is
0.98. (see Reddy et al. abstract on page 10 of this
monograph) 

Conclusion

Dr. Pawlotsky concluded that individual response to
IFN-based antiviral therapy can be reliably predicted
by monitoring viral load decreases early after
initiation of treatment. The ability to predict response
during therapy may allow clinicians to tailor
treatment to its optimal antiviral effect in order to
improve the chance of a successful outcome.

Rapid Viral Response to 
Treatment with PEG(40kDa)
IFNα-2a (PEGASYS®) is Strongly
Predictive of a Sustained Virological
Response in Patients with Chronic
Hepatitis C 

Avidan U. Neumann, Bar-Ilan University,
Ramat-Gan, Israel

Rapid viral response

PEG(40kDa) IFNα-2a (PEGASYS®) administered
once-weekly has been demonstrated to have
superior efficacy compared to an induction IFNα-2a
regimen administered as 6 MIU 3 times a week for
12 weeks, followed by 3 MIU 3 times a week for 36
weeks. PEG(40kDa) IFNα-2a 180 µg once-weekly
produced end-of-treatment and sustained virological
responses in 69% and 39% of patients, respectively,
compared to 28% and 19% for the induction
regimen of unmodified IFNα-2a. (Zeuzem et al.
2000) 

Early viral kinetics of HCV decline during IFN
monotherapy treatment are predictive of therapeutic
success. In particular, the second-phase-slope of
HCV RNA decline during IFN monotherapy is
predictive of on-treatment HCV clearance and of
sustained virological response (Figure 6). 

Analysis of phase III trial

This study was designed to determine whether the
enhanced efficacy produced by PEG(40kDa) IFNα-
2a is due to early rapid removal of virus, or to the
prevention of viral breakthrough during or at the end
of therapy. In addition, the study examined whether
early viral kinetics produced by PEG(40kDa) IFNα-2a
are predictive of a sustained viral response, as they
are for standard IFNα-2a. Initial viral decline was
determined by HCV RNA measurements (COBAS
AMPLICOR HCV MONITOR™ Test, v2) during a
randomized phase III trial. Rapid viral response was
defined as a 2-log decline in viral load over the first
4 weeks of treatment, then a further 2-log drop by
week 8 (or undetectable HCV RNA). Comparison is
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made between PEG(40kDa) IFNα-2a and the
induction regimen (control arm in the study) and to
standard IFNα-2a therapy (3 MIU 3 times a week)
via a historical control. Significantly, more patients in
the PEG(40kDa) IFNα-2a group (54%) achieved a
rapid viral response compared to the 6/3 MIU
induction IFNα-2a group (38%). When broken down
by genotype, 40% of patients with the most difficult-
to-treat genotype (genotype 1) who were treated
with PEG(40kDa) IFNα-2a were rapid responders,
with more than 60% of these achieving a sustained
virological response. In contrast, 20% of patients
with genotype 1 receiving 6/3 MIU induction IFN α-
2a were rapid responders, with approximately 50%
of these patients attaining a sustained response.
Similarly to induction dose IFNα-2a, only 24% of
patients receiving standard 3 MIU IFNα-2a achieved
a rapid response, with less than 30% of those
patients going on to achieve a sustained viral
response. Viral breakthrough was also lower among
patients who received PEG(40kDa) IFNα-2a than
among those who received IFNα-2a, regardless of
whether they achieved a rapid viral response.

Among patients with genotypes 2 and 3, 80% of
those receiving PEG(40kDa) IFNα-2a had a rapid
response, with 70% of these patients becoming
sustained virological responders. For patients with
genotypes 2 and 3 receiving unmodified standard
IFNα-2a, only 56% of patients were rapid

responders, and only 40% of these patients achieved
a sustained response. The effect of treatment on
early viral kinetics was independent of genotype,
baseline viral load, sex, age, or weight. 

“Classification as a rapid viral responder was
the most predictive parameter for sustained
virological response (odds ratio 38.7, P<0.0001)
and it was independent of any baseline factor.
Rapid viral decline was also a better predictor of
response than any single viral load
measurement.”

Rapid viral response was correlated with end-of-
treatment and sustained virological responses 
in both treatment groups with the PEG(40kDa)
IFNα-2a group showing a greater level of
correlation. Among the PEG(40kDa) IFNα-2a rapid
viral responders, 68% achieved a sustained
virological response, compared to only 5% of
patients who did not have a rapid viral response.
Notably, 94% of patients with a sustained virological
response had an early rapid viral response. 

Classification as a “rapid viral responder” turned out
to be the most predictive parameter for sustained
virological response (odds ratio 38.7, P<0.0001) and
it was independent of any baseline factor. Rapid viral
decline was also a better predictor of response than
any single viral load measurement. The predictive
value of a single viral load measurement (week 4)
was less predictive of a sustained response. Only
55% of patients with sustained virological response
had an HCV level less than 50 IU/mL (undetectable)
at week 4. Similarly, among patients who had an
HCV level less than 2 x 105 IU/mL at 4 weeks, 45%
of patients had a sustained virological response,
while there were no sustained virological responders
among patients with viral levels above this threshold.
These results indicate that viral levels early after
treatment initiation can be used to identify a rapid
responder, which predicts both end-of-treatment
and sustained virologic response or lack thereof. Therapy
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Conclusion

Dr. Neumann concluded that the enhanced efficacy
of PEG(40kDa) IFNα-2a is related to an increase in
the number of patients exhibiting rapid viral
response early after commencement of therapy,
along with a reduction in viral breakthrough during
treatment. This is likely related to the sustained
antiviral effect of PEG(40kDa) IFNα-2a that
continuously suppresses HCV replication. In
contrast, standard treatment with unmodified 
IFNα-2a often fails to suppress viral replication
between doses, a period when IFNα-2a
concentrations fall to undetectable levels. These
data suggest that early rapid decline in HCV RNA
levels over the first 4 to 8 weeks of therapy is the
greatest positive predictive factor for sustained
response to PEG(40kDa) IFNα-2a. This early
prediction of eventual sustained viral response could
be used to develop management algorithms so that
treatment can be tailored to individual patients, with
the aim of increasing treatment success and
improving cost-effectiveness.
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Pegylated Interferons

Clinical Utility of HCV RNA
Quantification Using the COBAS
AMPLICOR HCV MONITOR™
Test as an Early Predictor of
Sustained Response 

Mitchell L. Shiffman, Medical College of Virginia,
Richmond, VA, et al.

This analysis was designed to determine whether
quantification of HCV RNA prior to and during the
first 16 weeks of therapy, with either PEG(40kDa)
IFNα-2a (PEGASYS®) or unmodified IFNα-2a, could
be used to predict sustained virological, biochemical,
and histological responses. Data were obtained from
122 patients involved in a randomized, open label
study who received PEG(40kDa) IFNα-2a (45, 90,
180, or 270 µg) or IFNα-2a for 48 weeks. HCV RNA
levels at weeks 8, 12, and 16 were highly predictive
of sustained virological response and sustained
biochemical response, and to a lesser extent,
histological response. The lower the HCV RNA level
during the first 16 weeks of treatment, the greater
the likelihood that the patient ultimately achieved a
sustained response after the cessation of therapy.
For example, patients who had HCV RNA levels of
≤105, ≤104, and ≤103 copies/mL at week 12 were,
respectively, 29-, 39-, and 50-fold more likely to
achieve a sustained virological response than
patients with HCV RNA levels above these values.
Similar results were obtained at the other timepoints
and for predicting the likelihood of achieving a
sustained biochemical response. Baseline HCV RNA
levels were somewhat less predictive of response
than were levels during the first 16 weeks of therapy.
These data suggest that quantification of HCV RNA
levels at 8, 12, and 16 weeks of therapy can be used
to predict a sustained response among patients

receiving either PEG(40kDa) IFNα-2a or unmodified
IFNα-2a, and may be used to individualize
therapeutic regimens.

“These data suggest that quantification of HCV
RNA levels at 8, 12, and 16 weeks of therapy
can be used to predict a sustained response
among patients receiving either PEG(40kDa)
IFNα-2a or unmodified IFNα-2a, and may be
used to individualize therapeutic regimens.”

Prognostic Factors and Early
Predictability of Sustained Viral
Response in Patients Treated with
PEG(40kDa) IFNα-2a
(PEGASYS®) 

K. Rajender Reddy, University of Miami School of
Medicine, Miami, FL, et al.

This study was designed to determine whether the
dynamics of the viral response to therapy with
PEG(40kDa) IFNα-2a (PEGASYS®) are similar to
those reported for IFNα-2a monotherapy and 
IFNα-2a plus ribavirin combination therapy. Data
from 3 large phase III trials involving 814 patients
treated with PEG(40kDa) IFNα-2a were analyzed. 
A stepwise logistic regression model was developed
to identify baseline factors associated with sustained
virological response. Viral measurements for all
studies were analyzed using the COBAS
AMPLICOR™ HCV test (lower limit of detection 
= 50 IU/mL) for qualitative measure, and the
COBAS AMPLICOR HCV MONITOR™ for
measurement of viral levels.

The results indicate that baseline prognostic factors
associated with a sustained response (ie, genotype,
viral load, age, weight, and fibrosis stage) are similar

Abstracts/Posters



to those previously reported for other therapies. In
addition, similar to what has been reported in
hepatitis B, the prognostic value of pretreatment
necroinflammatory markers was reported for the first
time. A baseline histology activity index (HAI) score
>10, or an alanine aminotransferase level more than
3 times the upper limit of normal, were predictive for
response. 

“Patients on PEG(40kDa) IFNα-2a who did
not achieve an undetectable virus or a viral
decline of 2 log from baseline had only a 2%
probability of achieving a sustained virological
response (ie, 0.98 negative predictive value).”

Based on an intent-to-treat analysis among 564
patients who received PEG(40kDa) IFNα-2a, the
positive predictive value for achieving a sustained
virological response for either an undetectable HCV
RNA level (<100 copies/mL) or a 2-log drop in viral
load from baseline was 0.45. However, the negative
predictive value of this parameter was much higher.
Patients on PEG(40kDa) IFNα-2a who did not
achieve an undetectable virus or a viral decline of 
2 log from baseline had only a 2% probability of
achieving a sustained virological response (ie, 0.98
negative predictive value). 

The authors concluded that it is possible to reliably
predict patients who have a very low likelihood of
sustained viral response to PEG(40kDa) IFNα-2a 
as early as week 12. 

Interferon Monotherapy

Early Determination of
HCV RNA Accurately Predicts
Nonresponse in Patients Receiving
Induction IFN Therapy 
Angelo Rossini, Department of Internal Medicine,
Spedali Civili, Brescia, Italy, et al.

These investigators evaluated the effect of two IFN
induction regimens on HCV RNA kinetics. Seventy-
seven patients were randomized to receive IFN
either 6 MIU daily or 6 MIU 3 times weekly for 
4 weeks. Both groups then received IFN 6 MIU 
3 times weekly for an additional 12 weeks.
Biochemical responders, defined as normalization of
ALT after this 16-week induction regimen, received
IFN 3 MIU 3 times a week for an additional 32
weeks.

The decline of HCV RNA was more rapid during the
first 2 weeks among patients who received daily
induction therapy, with these patients having
significantly lower HCV RNA levels at weeks 1 and
2, compared to patients receiving the 3-times-
weekly schedule. However, the rate of early viral
clearance was independent of treatment schedule. 
In both groups, HCV RNA clearance during
treatment was significantly predictive of sustained
response (SR). 

A receiver operator characteristic (ROC) curve
analysis was conducted to determine the predictive
value of virological parameters. Viral clearance by
week 2 was the best predictor of a sustained
response. For the daily induction group, the week 2
viral clearance criteria was associated with 100%
sensitivity and negative predictive value; specificity
was not presented. 

The authors concluded that treatment outcome can
be accurately predicted as early as 2 weeks after
starting induction IFN therapy, and may provide a
cost-effective method of selecting patients that
require alternative treatment strategies.
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Early Disappearance of
HCV RNA From the Liver During
IFN Treatment Predicts Outcome 
in CHC Patients 

Satoru Saito, Yokohama City University,
Yokohama City, Japan, et al.

The objective of this study was to evaluate whether
there is a correlation between HCV RNA levels in
the liver and long-term response to therapy among
32 patients who received standard IFNα (-2a or -2b)
therapy. Biopsies were performed at baseline and
after 2 weeks of therapy in 32 patients, and 3 years
after the completion of therapy among 10 patients
who were virologic responders measured after 12
months of posttreatment follow-up. 

Of the 13 virologic responders, 10 (77%) were
hepatic HCV RNA undetectable at week 2.
Alternatively, of the 18 virologic nonresponders, only
two were hepatic HCV RNA undetectable at week 2. 

Week 2 measurement of serum HCV RNA was far
less specific in prediction of sustained response. The
poor sensitivity is evidenced by the data that 6 of the
18 virologic nonresponders were serum HCV RNA
undetectable at week 2.

The authors concluded that liver biopsies performed
2 weeks after the start of therapy are very useful,
because the early disappearance of hepatic HCV
RNA during IFNα therapy is predictive of long-term
histological response.

Combination Therapy

Early Prediction of
Nonresponders to Treatment 
with IFNα-2b/Ribavirin 

Louis W.C. Liu, University Health Network-
Department of Medicine, Toronto, ON, Canada,
et al.

Since combination therapy is costly in terms of both
medical resources and adverse effects, the ability to
identify patients who are not likely to respond to
therapy is very useful. This study was designed to
determine if decreases in HCV RNA during the first
month after initiating treatment with IFNα-
2b/ribavirin are predictive of a sustained virological
response. Quantitative HCV RNA was measured at
baseline and at 4 weeks among 48 patients
receiving combination therapy.

“The authors concluded that two-thirds 
of nonresponders to IFNα-2b plus ribavirin
combination therapy could be predicted after
the first month of therapy.”

There were 23 patients (48%) who achieved a
complete virological response. Among the 15
patients who had a fall in HCV RNA of less than
1.46 log by week 4, there were no sustained
responses (ie, negative predictive value of 1.0). This
represented more than two-thirds of nonresponders.
In contrast, all 5 patients who had a greater than
3.9-log decrease in HCV RNA by week 4 had a
sustained response (ie, positive predictive value of
1.0). However, this represented only 22% of patients
with a sustained response. The addition of other
parameters does not appear to improve
predictability. For example, once the log drop at
week 4 is known, genotype does not provide
additional value in predicting nonresponse. 

The authors concluded that two-thirds of
nonresponders to IFNα-2b plus ribavirin
combination therapy could be predicted after the
first month of therapy. 
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HCV Dynamics During 
Induction Therapy with 
IFNα and/or Ribavirin 

Jean-Michel Pawlotsky, Hôpital Henri Mondor,
Université Paris XII, Créteil, France, et al.

This study evaluated the dynamics of HCV
replication during induction therapy with various
schedules of IFNα and/or ribavirin in 45 IFN-naïve
patients infected with HCV genotype 1b. Patients
were randomized to receive ribavirin 1 g/day (n=7),
IFNα 3 MIU 3 times/week (n=8), IFNα 3 MIU daily
(n=9), IFNα 3 times a week plus ribavirin (n=8),
IFNα daily plus ribavirin (n=6), or no treatment
(n=7). HCV levels were measured at baseline, then
every 4 hours for the first 12 hours of treatment,
every 6 hours until 48 hours, every 12 hours until 96
hours, then at weeks 2, 4, 12, and 24.

Ribavirin monotherapy exhibited a minimal and
transient, but statistically significant, antiviral effect
in 5 of 7 patients. The 3-times-weekly IFNα regimen
produced an early decrease in HCV RNA but failed
to continuously suppress HCV replication, resulting
in a quick rebound of viral levels. The addition of
ribavirin to the 3-times-weekly IFNα schedule
tended to decrease the rebound effect and was
associated with a greater second-phase decline in
HCV RNA than IFNα alone. The daily IFNα regimen
was associated with a biphasic viral decline with a
rapid first-slope on day 1, followed by a more
gradual second-phase decline with most patients
achieving viral clearance. The second-phase slope
(as calculated between days 2 and 14) was
predictive of viral clearance at week 24. In these
patients, the addition of ribavirin had no effect on
either the first-or second-phase decline. 

The authors concluded that although ribavirin
produces a slight effect on viral kinetics in patients
receiving 3-times-weekly IFNα regimens, ribavirin
had no effect on early viral kinetics in patients
receiving daily IFNα.

Rapid Viral Decline Predicts
Efficacy of Combined 
IFNα-2b/Ribavirin Therapy 
in Chronic HCV Resistant to 
IFN Monotherapy 

Albert D. Min, Mount Sinai Medical Center,
New York City, NY, et al.

This trial evaluated the effect of an increased dose

of IFNα-2b plus ribavirin on viral kinetics and

attempted to correlate the rate of viral decline with

sustained virological response in nonresponders

(n=35) and relapsers (n=11) to previous IFN

treatment. These patients were randomized to

receive either 3 or 5 MIU of IFNα-2b plus ribavirin

1000 to 1200 mg/d for 12 months. Virological

responses were seen in 4/22 patients (18%)

receiving IFNα-2b 3 MIU plus ribavirin and 10/24

patients (42%) receiving IFNα-2b 5 MIU plus

ribavirin. Overall, 18/46 patients (39%) had a viral

load reduction of more than 90% after the first week

of treatment. Nine of 11 relapsers (82%) achieved a

90% reduction in HCV RNA during the first week of

therapy, compared to only 9 of 35 nonresponders

(26%). Of the patients that did achieve a 90%

reduction in HCV RNA during the first week of

therapy, 8 of 9 relapse patients and 3 of 9 non-

responders achieved a sustained virologic response.

This suggests that a 90% reduction in viral load by

the first week of therapy is predictive for prior

relapse patients but not for prior nonresponders. 

There was no dose-response effect among either the

prior relapsers or nonresponders. However, a trend

towards an increased sustained response among

prior nonresponders who received IFNα-2b 5 MIU

plus ribavirin compared to those receiving the 

IFNα-2b 3 MIU plus ribavirin regimen was observed. 

The authors concluded that a 90% decline in HCV

RNA after 1 week of combination therapy in patients

who have relapsed following prior IFNa-2b treatment
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may be useful in predicting the efficacy of continued

therapy. The authors also suggested that a higher

dose of IFNα-2b in combination with ribavirin may

have a role in a small subset of patients, ie, those

who were nonresponders to initial IFNα-2b therapy.

“Delayed Responders” Revisited: 
A Low Viral Load at Week 12
Predicts Sustained Responders to
IFNα-2b/Ribavirin Therapy 

Leland J. Yee, University of Alabama Liver Center,
Birmingham, AL, et al.

This study examined whether viral load after 12
weeks of treatment with IFNα-2b plus ribavirin
combination therapy is predictive of sustained
virological response among patients who had a
delayed response (ie, decreased but detectable HCV
RNA levels at week 12). HCV RNA was measured at
weeks 12 and 24 during therapy, and at 24 weeks
after the end of therapy among 47 patients with a
delayed response. All were treated for 48 weeks if
they had undetectable HCV RNA at week 24. 

“RNA levels at week 12 are useful in guiding
treatment decisions among patients receiving
IFNα-2b plus ribavirin.”

Among 34 patients who had a week 12 viral load of
<10,000 copies/mL, 14 (41%) achieved a sustained
virological response. In contrast, none of the 13
patients with a 12-week viral load ≥10,000
copies/mL achieved a sustained virological
response. 

The authors concluded that HCV RNA levels at week
12 are useful in guiding treatment decisions among
patients receiving IFNα-2b plus ribavirin. In
particular, week 12 viral levels should be useful in
deciding if treatment that is prescribed solely for
elimination of HCV RNA should be continued.

Eighteen MIU IFNα-2a 
Daily Induction Therapy in
Combination with Ribavirin and
Amantadine Among Relapsed
Patients 

Christine J. Weegink, Acad. Medical Center,
Amsterdam, The Netherlands

This trial evaluated HCV RNA kinetics after
retreatment with an induction regimen of IFNα-2a 
(6 MIU every 8 hours for 2 weeks plus ribavirin 1000
to 1200 mg/day, and amantadine 100 mg/day)
among 28 patients with CHC who had undergone a
virological relapse. HCV RNA levels were determined
prior to treatment and after the first and second
weeks of treatment using the qualitative
AMPLICOR® HCV v. 2.0 assay (lower limit of
detection = 50 IU/mL), and the quantitative Roche
AMPLICOR HCV MONITOR™ v. 2.0 assay (lower
limit of detection = 600 IU/mL). 

All patients completed the induction regimen and
had declines in HCV RNA levels after the first week
of treatment. Viral levels declined by 3- to 5-log
units in 17 of 28 patients (61%), and by 1- to 2-log
units in the other 11 patients (39%). 

Using the qualitative assay, 25% of patients were
negative for HCV RNA at 1 week and 50% were
negative at 2 weeks. Using the quantitative assay,
68% of patients were negative at 1 week and 89%
were negative at 2 weeks. 

These results demonstrate that a very high-dosage
IFNα-2a induction regimen plus ribavirin and
amantadine in patients who have relapsed after prior
IFNα-2a therapy is associated with a rapid decline in
viral load. Additional follow-up will be required to
determine if the observed decline in HCV RNA is
associated with sustained virological response.
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Measurement of HCV RNA levels during IFN
monotherapy treatment is an effective method of
predicting response or nonresponse. This is reflected
by the NIH and EASL guidelines that recommend
discontinuation of therapy among patients who have
detectable virus after 3 months of therapy. In
contrast, monitoring of HCV RNA levels in patients
receiving combination therapy has, thus far, been
thought to be less sensitive for identifying
nonresponders. This is largely due to data from
initial studies associating combination therapy with
late viral clearance in a large proportion of sustained
responders. (McHutchison et al. 1998) 

Studies presented at the 51st annual meeting of the
AASLD, however, demonstrated the value of
measuring early HCV viral kinetics. These studies
confirmed the predictive value of HCV RNA
monitoring during the early weeks of IFN

monotherapy, and suggest that viral kinetics have a
similar predictive value for patients treated with
PEG(40kDa) IFNα-2a. Of note is new promising data
supporting the use of early viral monitoring to
predict response to IFN + ribavirin combination
therapy (see pages 12-15). 

The ability to identify responders and nonresponders
early after the initiation of treatment is an important
part of disease management strategies, and has the
potential to allow patient therapy to be
individualized. Implementing disease management
strategies has the ultimate potential to improve
patient outcomes, decrease adverse events, and
increase the cost-effectiveness of therapy.

Conclusion
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