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G&H What are the mechanisms resulting in 
failure of response to standard therapy for 
hepatitis C?

JM Nonresponders to standard pegylated interferon 
(PEG IFN)/ribavirin therapy for hepatitis C virus (HCV) 
represent a heterogeneous group of patients and the rea-
sons for their failure of response are also heterogeneous 
or multifactorial. Some patients experience a true lack 
of response to our current drugs. Others may be unable 
to tolerate the drugs, thus leading to dose reductions or 
diminished adherence to the treatment regimen. In sum-
mary, there are treatment-related factors, host-related 
factors, viral factors, and ethnic factors that can all indi-
vidually contribute to a lack of response.

G&H What ethnic groups are characterized by a 
lower rate of response?

JM Response to therapy among African Americans is less 
than half the rate of that seen in non-Hispanic Whites, 
when matched for genotype and other factors known to 
affect response. There is also emerging data that among 
Hispanics in the United States, response is lower when 
compared to non-Hispanic Whites, though this is not 
as well documented. The reasons for the lower response 
rates in African Americans are currently unclear but they 
are the basis of a large, collaborative and cooperative 
National Institutes of Health–funded research project, 
VIRAHEP-C, which is still ongoing.

G&H How does HCV genotype affect response  
to therapy?

JM Genotype-1–infected patients, who comprise about 
70% of all infected individuals in the United States, 
have the lowest rate of response to standard therapy. 
Response rates in genotype-1 patients are just under 
50%, as compared to patients infected with genotypes 2 
or 3. It was initially thought that this discrepancy could 
be attributed to differences in the so-called interferon-
sensitivity–determining regions in the genome that were 
originally described in Japan. However, these findings 
have not proved reproducible in other, Western centers. 
The reasons for lack of response or lower response based 
on genotype thus remain unclear. 

G&H What other conditions are associated with 
lack of response?

JM Patients coinfected with HIV have poorer response 
rates, particularly those infected with genotype 1. Those 
with advanced liver disease also have lower response rates 
as do those who are treated for recurrent HCV post liver 
transplantation. In addition, patients on dialysis for kidney 
failure are intolerant of ribavirin and are generally difficult 
to treat, with lower response to interferon monotherapy. 
All of these conditions are typically associated with poorer 
treatment tolerance, requiring dose reductions and adju-
vant growth-factor therapy more often, and resulting in 
lower rates of response. 

G&H Are there ways to screen HCV patients for 
potential nonresponse before starting therapy?

JM There are no accurate tests to screen for antiviral 
nonresponse prior to initiating therapy. There are certain 
characteristics that can be applied to populations, sug-
gesting a lower likelihood of response. However, none of 
these are definitive to rule out treatment on an individual, 
per-patient basis.

These factors include age, with younger patients 
generally more likely to respond; the proximity of HCV 
infection, with recently infected patients attaining higher 
rates of response than those who have been infected for 
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decades; and gender, as women are more likely to respond 
than men. Patients with genotypes 2 or 3 and those with 
low viral load are more likely to respond. Patients who 
weigh less and have a lower body mass index and those 
who do not have steatosis or fat accumulation in their 
hepatocytes also respond better. In addition, patients 
with greater degrees of liver fibrosis are also less likely to 
respond. As stated above, none of these factors, alone or in 
combination, are compelling enough to deny therapy on 
an individual, case-by-case basis. They can only provide a 
guide in terms of the likelihood of response.

G&H How do you decide which patients to re-
treat with PEG IFN/ribavirin after an initial failure 
of response?

JM The decision to re-treat depends on the reasons for 
lack of initial response. Some patients have undergone 
an inadequate initial course of treatment. They may have 
reduced their drug doses too early or been prescribed lower 
doses of ribavirin. In addition, some patients may not 
have been told to avoid alcohol during the first course of 
therapy, a factor also associated with nonresponsiveness to 
therapy. These factors are all correctable with patient edu-
cation and re-treatment. If these problems are excluded, 
the severity of the patient’s liver disease and other viral 
and host factors should be examined to provide a sense of 
the likelihood of response to re-treatment. 

G&H How do courses of re-treatment differ from 
initial therapy?

JM Once the decision to re-treat is made, there are vari-
ous options. Patients can be re-treated with the optimal 
therapy that they may not have received during the first 
course, as described above. Nonresponders can also be 
treated with a different, more aggressive regimen. They 
can be treated for longer periods, or with higher doses. The 
recently completed RENEW study, led by Dr. John Gross 
of the Mayo Clinic, Rochester, suggests that doubling 
the dose of PEG IFN, particularly in African American 
nonresponders, may increase their response rate. Prelimi-
nary reports suggest that this regimen is tolerated about 
as well as standard regimens, but more data from larger 
trials are needed to confirm the safety and tolerability of 
this strategy. 

For patients in the early stages of liver disease who 
have had an adequate course of therapy but didn’t respond 
virologically, waiting and watching may be the best course. 
However, patients with more advanced liver disease have a 
sense of urgency and would be best suited by some form 
of intervention. One approach is low-dose maintenance 
therapy with PEG IFN. There are three large trials cur-
rently evaluating this strategy to see if it is effective in 

halting the progression of disease while patients await new 
forms of therapy: the US government-sponsored HALT-
C trial, the EPIC (3) trial, and COPILOT. All of these 
studies are evaluating hundreds of patients with advanced 
fibrosis to see if receiving low-dose maintenance inter-
feron, without ribavirin, will halt the progression of their 
liver disease. The rationale for these experiments comes 
from animal models and earlier clinical re-treatment stud-
ies that have shown that interferon has some potential 
inherent antifibrotic properties. Two-year interim data 
from COPILOT suggest some benefit but this is only a 
preliminary finding. 

G&H Are any novel drugs available or in research 
for these patients?

JM Consensus interferon is an alternate interferon mol-
ecule developed by scanning interferon alfa subtypes. The 
large, randomized DIRECT study is currently ongoing to 
examine the efficacy of consensus interferon in combina-
tion with ribavirin for HCV nonresponders. Some data 
from single centers, which have not studied the drug in a 
randomized fashion, suggest that it might have a benefit 
in nonresponder patients. However, further randomized 
multicenter trials are needed to carefully evaluate this 
strategy. There is also ongoing work examining the addi-
tion of novel drugs to standard combination therapy. 
Specific polymerase and protease inhibitors are being 
studied to see if they, in combination with PEG IFN 
and ribavirin, can convert nonresponders into sustained-
response patients. This is currently a very active area of 
clinical research.

G&H What practice measures need to be 
stressed in order to achieve the highest rate of 
response with initial treatment?

JM Adherence to therapy is clearly associated with 
response. If a patient does not take at least 80% of their 
medicine, they are less likely to achieve sustained response. 
However, if a patient is educated before commencing 
therapy about the importance of adherence as well as 
receiving information about the potential side effects of 
treatment, they are much less likely to have problems 
with tolerance and compliance. I feel that this period of 
up-front education, before starting antiviral therapy, is 
very important. 

Frequent monitoring during therapy and relative ease 
of access to the practitioner and their staff in order to deal 
with patient questions and side effects as they arise are also 
important in achieving success. If a clinician writes a pre-
scription and tells the patient to come back in 3 months, 
it is almost certain that therapy will not be successfully 
completed, yet we still see these types of patients. 



Gastroenterology & Hepatology  Volume 2, Issue 8  August 2006  563

Monitoring patients through laboratory tests, includ-
ing complete blood count, as well as observing for the 
onset of depression, can be very important. If patients 
experience depression early, they can be started on an 
antidepressant, rather than waiting until they develop 
significant depression and are required to stop therapy. 
Practitioners, through careful monitoring of hemoglobin 
levels, can also avoid decreasing the dose of ribavirin by 
starting growth-factor therapy with erythropoietin. All of 
these strategies during treatment are very important, not 
just in nonresponders but in any HCV patient consider-
ing antiviral therapy.
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