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The ultimate god of antivira thergpies for chronic HCV isto prevent progression of liver fibross progresson, cirrhosis,
complications of endstage liver disease (decompensation; HCC), need for liver transplantation, and deaths due to HCV.
However, the best indicator of trestment efficacy is the sustained virologica response (SVR), defined as an undetectable
serum HCV RNA a the end of trestment that perssts long-term after treatment is discontinued (for ~ 6 months). Patients
who achieve a SVR have a> 95% probability of maintaining undetectable serum HCV, improvement in liver biopsy hepdtitis
activity features, and decreased rates of hepatic fibrosis compared to non-SVR.

Severd mgor advancesin antivira therapy for chronic HCV have occurred since 1990 when interferon dfa (IFNa)-2b (3
million units 3 times per week for 6 months) became the first FDA-licensed trestment for chronic HCV in the USA.
However, less than 10% of treated subjects experienced a SVR. The efficacy of IFNa monotherapy was increased
congderably by increasing the duration of therapy to 12 months. Still, the SVR was then 20 % overdl. In 1998, combination
therapy with IFN apha-2b 3 times weekly with ord ribavirin for 48 weeks was licensed by the FDA based on superior
efficacy compared to IFN afamonotherapy (1). The SVR in patients treasted with combination therapy was 38% compared
to 13% in patients receiving |FNa monotherapy. Treatment for 48 weeks was superior to 24 weeksin patients infected with
HCV genotype 1 (29% vs. 17%). The SVR in HCV genotype 2 and 3 patients was the same regardless of the 24-week or
48 week treatment duration (65-66%0). Subsequent studies found conjugating |FNa-2ato either a 40-Kd polyethylene
glycol (PEG) moiety (Roche) or IFNa-2b (Schering Plough) to a 12 Kd-PEG moiety improved the pharmacodynamic
properties of IFNa, increasing the serum hdf life by 8-10 times, and dlowing IFNa to be administered once per week(2).
Thisimproved pharmacokinetics of PEG-IFNa resulting in a grester efficacy compared to IFNa monothergpy with an SVR
ranging between 23-39%.(3,4) PEG-IFNa-2b (Schering Plough) was approved for initid thergpy of chronic HCV inthe
USA in early 2000.

In August 2001, combination therapy with a 12 Kd-peginterferon dfa-2b | (1.5 meg/kg /wk S.C.) plus ord ribavirin 800 mg
per day (Schering Plough) for 48 weeks was approved by the FDA for initia thergpy of chronic HCV inthe USA (5). A 40
Kd-peginterferon afa-2a and ribavirin combination (Roche) has been licensed in the European Union and is being
consdered for licensurein the USA (6). The efficacy and safety of both peginterferonvribavirin combination regimens were
compared to sandard IFNa-2b/ribavirin combinationsin large internationd clinical trids of patients with compensated liver
disease. Theinclusion criteriaand patient pre-trestment characteristics were smilar and the primary endpoint in both trids
was the SVR. Table 1 compares the results of most effective PEGIFNa/ribavirin combinations to standard |FNa plus
ribavirin.

The 12 Kd PEGIFNa-2b (1.5 meg/kg/wk SC) plus ribavirin (800 mg per day) for 48 weeks was compared to alower
dose PEGIFNa-2b (1.5 meg/kg for 4 wk; 0.5 meg/wk for 44 weeks) and ribavirin 1000 - 1200 mg combination and
standard IFNa-2b/ribavirin in aRCT enrolling 1530 previoudy untreated chronic HCV patients 5 (See Table 1; Schering).
The higher dose PEGIFNa 2b combination regimen showed superior efficacy relative to the other treetment arms (54% vs.
47% vs. 47%). The higher dose PEGIFNa-2b combination also showed gregter efficacy in patients with genotype 1 in
lower pre-trestment serum HCV RNA levels (< 2,000,000 copies/ml) but not in patients with a higher HCV loads and
HCV genotypes 2/3. The pretreatment independent predictors of a SVR were HCV genotype other than 1, HCV load, age
< 40 years, basdine weight, absence of cirrhos's, and PEGIFNa-2b and ribavirin doses. The SVR was dso lower in patient
with body weight above 85 kg. A post hoc analysisindicated the optimum dose of ribavirin to be above 10.6 mg/kg/d. A
comparison of pretreatment and the week 24 post-treatment liver biopsies revealed a 90% decrease in inflammation and a
21-26% experienced a decrease improvement in fibrosis in sustained responders regardless of the treatment arm. The non-
SVR had mean improvements of 40-50% and 14-19% respectively (NS).
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A detectable serum HCV RNA at week 24 weeks of therapy was predicted the lack of SVR during subsequent 24 weeks
of continued therapy in > 99% of subjects. Thus an adequate trid of therapy is 24 weeks. The predictive vaue of earlier
virological datais unclear. Previous studies had shown 24 weeks of standard interferon-ribavirin combination therapy to be
as effective as 48 weeks of treetment in patients infected with HCV genotype 2& 3. However, this question was not
addressed in thistrid. No new adverse events were discovered during PEGIFNa-2b compared to the standard IFNa-2b
combination. The higher-dose PEGIFNa-2b combination was associated with a higher frequency of some adverse events,
particularly fever, rigors, weight loss, arthragias and myalgias, nausea, diarrhea, anorexia, and injection site reactions. Dose
reductions due to anemia were Smilar, but dose reductions for neutropenia were higher in the PEGIFNa-2b combination
arm. Patients treated with peginterferon dfa-2b and > 10.6 mg/kg/d of ribavirin experienced more frequent asthenia, weight
loss, and aopecia, and had a more frequent dose modifications related to neutropenia than the lower ribavirin dosage. The
discontinuation rate was smilar in the PEGIFNa-2b and standard IFN combination arms (13%-14%) and did not vary
based on ribavirin dose.

PEGIFNa-2a (180 mcg/week SC) plus ora ribavirin (1000-1200 mg/d) for 48 weeks was compared to standard IFNa-2b
plus ribavirin and PEGIFNa-2a (180 mcg/week SC) plus placebo in aRCT of 1121 previoudy untreated chronic HCV
patients (6). The SVR was sgnificantly higher in the PEGIFNa- 2a plus ord ribavirin combination (56% vs. 44% vs. 29%).
Also, the PEGIFNa- 24l ribavirin combination showed a higher efficacy in HCV genotypes 1 and genotypes?/3, including
patients with either low or high pretreatment vira loads (Table 1; Roche). This study showed that the week 12 virologicd
response had a 97% negative predictive vaue. Thus, only 3% of patients who failed to achieve a 2-log decline in serum
HCV RNA compared to baseline or undetectable serum HCV RNA at week 12 experienced a SV R despite continued
therapy. In a subsequent study, 24 weeks of PEGIFNa-2a plusribavirin is adequate in patients infected with HCV
genotype 2, with asimilar SVR (78% vs.73-77%) as 48 weeks of therapy (Hadziyannis, Sl et d. EASL, 2002). The
predictors of a SVR were HCV genotype other than 1, age < 40 years, and body weight <75 kg. Twenty two percent of
patients in the PEGIFNa- 2a/ribavirin withdrew during the trestment compared to 32% in the standard |FNa combination.



One-third of the withdrawas in both arms were due to insufficient response. Another third withdrew due to adverse events,
and the rest due to laboratory abnormdlities and refusal of treatment. Dose modifications due to adverse events were Smilar
in the three trestment arms. Y &t dose modifications due to laboratory abnormdities particularly neutropenia and
thrombocytopenia (but not anemia) were more common in the PEGIFNa-2a combination arm (20% vs. 5%). Interestingly,
the frequency of flu-like symptoms and depression were lower in the PEGIFNa-2a combination arm compared to the
standard treatment.

Severd post hoc andlyses of HCV dinicd trids have found a significantly lower SVR in Black Americans exhibit a
sgnificantly lower rates of HCV clearance following treatment with both standard IFNa or both PEGIFNa when used done
and when combined with ribavirin relative to White Americans. The lower responseis due in part to a higher prevaence of
HCV genotype 1 infectionsin African Americans. Y et, interim results of adinicd trid of PEGIFNa-2aplusribavirinin
African American and Caucasans infected with HCV genotype 1 showed alower end-of trestment virological responsein
African Americans (32% vs. 52%) Oeffers et d. Hepatology, October 2002, in press). The NIH VIRAHEP-C study will
investigate the basis for this racia disparity in treatment outcome. However, this has important implications for rend disease
patients, since the incidence of end-stage kidney disease is 4 times higher in African Americans compared to White
Americans.

Chronic HCV patients who failed to achieve a SVR following standard IFNa +/- ribavirin appear to benefit from retrestment
with PEGIFNa plus ribavirin, though few studies have reported SVR results. The rate of HCV clearance during 24 weeks of
therapy depends in part on the pattern of nonresponse during the initid trestment. Overdl, patients who had arelapse after
either IFN monotherapy or combination therapy have shown higher rates of HCV clearance at 24 weeks of retreatment with
PEGIFNa /ribavirin compared to the true non responders.

References

1. McHutchison JG, Gordon SC, Schiffer, Shiffman Ml., Lee WM, Rustgi VK, Goodman ZD, et al. Interferon alfa-2b
alone or in combination with ribavirin asinitial treatment for chronic hepatitis C. N Engl J Med 1998;339: 1485-92.
2. Glue P, Rouzer-Panis R, Raffanel C, Saba R, Gupta S Salfi M, Jacobs S et al. A dose-ranging study of pegylated
interferon alfa-2b and ribavirin in chronic hepatitis C. Hepatology 2000; 32:647-53.

3. Zeuzem S, Feinman V, RasenackJ, Heathcote EJ, Lai MY, Gane E, O'Grady J, et al. Peginterferon alfa-2ain
patients with chronic hepatitis C. N Engl J Med 2000; 343:1666-72.

4. Lindsay KL, Trepo C, Heintges T, Shiffman MI., Gordon SC, Hoefs JC, Schiff ER, et al. A randomized, double-
blind trial comparing pegylated interferon alfa-2b to interferon alfa-2b asinitial treatment for chronic hepatitis C.
Hepatology 2001; 34:395-403.

5. Manns MP, McHutchison JG, Gordon SC, Rustgi VK, Shiffman M, Reindollar R, Goodman ZD, et al.
Peginterferon alfa-2b plusribavirin com- pared with interferon alfa-2b plus ribavirin for initial treatment of chronic
hepatitis C: a randomized trial. The Lancet 2001; 358:958-965.

6. Fried MW, Shiffman MI., Reddy KR, Smith C, Marinos G, Goncales FL, Haussinger D, et al. Peginterferon alfa-
2a plusribavirin for chronic hepatitis C. N Engl J Med 2002; 347:975-982.



