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2. Summary

The applicant has submitted results from two double-blind, randomized, placebo-controlled trials (C95-144
and 195-145) of INTRON® A (Interferon alfa-2b-recombinant) with REBETOL™ (ribavirin) Capsules or
placebo in patients who relapsed, as evidenced by elevated ALT levels, following a previous course of
alfa-interferon therapy. In these trials, 345 male and female adult patients with compensated liver disease
were randomized to receive treatment with INTRON A 3 MIU thrice weekly with either ribavirin 600 mg
twice daily (INTRON A + ribavirin) or placebo (INTRON A + placebo) for 24 weeks followed by 24
weeks of off-therapy follow-up. The primary efficacy endpoints were based on virologic response and
improvement in liver histology.

Sustained virologic response was defined as HCV-RNA below the limit of quantification of the assay by
the end of therapy that was maintained throughout the follow-up period. The response rates for this
endpoint were 42% and 48% in the combination arms of the two studies. This compared to a 3.9% and
5.2% sustained virologic response in the two INTRON A + placebo-treated groups. In both studies, all of
patients in the INTRON A + ribavirin treatment groups who were sustained virologic responders had
achieved their initial virologic response by week 12 of therapy.

Complete sets of pre- and post-study liver biopsies were obtained in patients in both studies. Histologic
improvement, defined as >2 point improvement in components I+II+111 of the Knodell HAI score were
62% in the INTRON A + ribavirin group and 42% in the INTRON A + ribavirin and INTRON A + placebo
arms of study C95-144. In study 195-145, the histological improvement rates were 62% and 42% for the
two treatment groups, respectively. Although fibrosis (component IV) is an important marker of disease
activity, inclusion of this parameter in the analysis did not appreciable affect the histologic response rates
seen in these studies. These data further support the notion that fibrosis did not worsen during the studies.

Patients who achieved both a sustained virologic response and histologic improvement were considered
overall responders. The results of study C95-144 demonstrated that a significantly higher proportion of
patients treated with INTRON A + ribavirin had an overall response compared to patients treated with
INTRON A + placebo; 30% versus 3%, respectively. The results of study 195-145 were similar; 35.4% of
those treated with the combination were overall responders compared to 4.2% of INTRON A + placebo-
treated patients.

Early ALT response (by week 12) was correlated with sustained virological response in both studies. Also,
anormal ALT value at week 48 was correlated with a HCV-RNA below the LOQ at week 48.
Normalization of ALT did not correlate with histological response and generally underestimated the
histological response to therapy.

Lower baseline HCV-RNA levels (<2 million copies/mL) and non-Genotype 1 virus were weakly
correlated with a favorable response to therapy. However, neither baseline ALT levels, HCV-RNA levels,
or Knodell HAI score were predictive of a response to therapy.

Safety evaluations of over 25,000 patients who received INTRON A + ribavirin between August 1995 and
the present were included in the safety data base. There have been 23 deaths reported in this database.

Approximately 98% of patients in the two clinical trials experienced adverse events. The occurrence of
serious psychiatric (depression and suicidal behavior), hematological (anemia) and cardiovascular
(myocardial infarction) events, some of which were associated with death, indicate that patients appear to
be at a significant risk for toxicity from this combination. These data reinforce the need for close
monitoring of patients who will receive this combination. Patients with significant pre-existing
cardiovascular, pulmonary, or psychiatric disease were excluded from these trials. Therefore, consideration
should be given to excluding patients with significant pre-existing cardiovascular or psychiatric disorders
from receiving this combination therapy.
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Both agents are known to have adverse effects on pregnancy outcomes, Women of child bearing potential
and their partners who become pregnant while receiving combination therapy will be at a significant risk
for adverse birth outcomes Evaluation of the incidence and outcomes of pregnancies will be important as
these agents enter general clinical use.

In conclusion, based on the data submitted in NDA 20-903, the combination of INTRON A + ribavirin was
more effective than re-treatment with INTRON A alone for the treatment of HCV infection in patients with
compensated liver disease who have relapsed following previous INTRON A monotherapy.

Adverse events occurred in nearly all of the patients in the two relapse studies. The types of events were
consistent with those associated with either interferon or ribavirin therapy, although the frequency of
events was generally higher in the combination arms of the two studies. The adverse events of primary
concern were depression, associated with suicidal behavior, and anemia.

3. Background
3.1  Regulatory History

Ribavirin is a guanosine analogue that has in vitro antiviral activity against 2 number of different RNA
viruses. The mechanism of action is unknown but several mechanisms have been suggested including
depletion of intracellular triphosphate pools, inhibition of viral polymerase, inhibition of 5’ capping, and
inhibition of TH2 cytokines. Ribavirin enters the red blood cell and has an intracellular haif-life of
approximately 300 days.

Aerosolized ribavirin was approved in 1988, for the treatment of respiratory syncytial virus in infants.

Anemia is the most common adverse event in clinical trials of ribavirin. Ribavirin has also been
demonstrated to be mutagenic, teratogenic and embryocidal in animal studies. Aerosolized ribavirin is
currently labeled as.Pregnancy Category X.

An NDA for oral ribavirin monotherapy for the treatment of chronic HCV infection was submitted by ICN
Pharmaceuticals in May 1994. In November 1994, it was determined that the application was not
approvable because oral ribavirin only normalized serum ALT levels in approximately 40% of patients, but
did not have an effect on either HCV-RNA levels or liver histology. Further, once therapy was
discontinued, the ALTs returned to pre-treatment levels.

Phase III protocols of ribavirin in combination with INTRON A were developed b}: )

but were never initiated. In August 1995, oral ribavirin was licensed to Schering Corporation for further
development for treating HCV infection. The rationale for development of ribavirin in combination with
INTRON A was based on findings from a number of small pilot studies suggesting that a six month course
of combination therapy was associated with sustained antiviral responses, as measured by reductions in
HCV-RNA, ranging from 35-45% in patients naive to interferon, and 30-40% in patients who had relapsed
following previous interferon therapy.'** These studies did not provide data on histologic responses.

The IND for the combination of Intron A/oral ribavirin was filed in January 1996. The protocol for study
C95-144 was submitted with the IND; comments were provided March 5, 1996. In addition to comments
on the proposed protocol, a request for information about lower doses of ribavirin was forwarded to the
applicant. A pre-NDA meeting was held on June 30, 1997, and the NDA was submitted December 4, 1997.

'Brillanti S, Garson J, Foli M, et al. A pilot study of combination therapy with ribavirin plus interferon alfa for interferon alfa
resistant chronic hepatitis C. Gastroenterology 1994; 107:812-6.

ZChemelio L, Cavaletto L, Bernardinello E, et al. Response to ribavirin, to interferon and to a combination of both in patients with
chronic hepatitis C and its relation to HCV genotypes. Symposium on hepatitis C virus and related viruses. San Diego, CA;
1994:204 (abstract). '

Laj MY, Kao JH, Yang PM, et al. Combination therapy of interferon and ribavirin in patients with chronic hepatitis C. Symposium
on hepatitis C virus and related viruses. San Diego, CA; 1994:197 (abstract).



NDA 20-903 Clinical Review 5

3.2  Natural History and Treatment of Hepatitis C

Hepatitis C is a viral infection that accounts for 70% to 90% cases of viral hepatitis. The hepatitis C virus is
a single-stranded, positive-sense RNA virus in the Flaviviridae family. At least six distinct genotypes and
30 subtypes have been identified.

It is estimated that 3.5-4 million persons in the United States are chronically infected with HCV.
Approximately 150,000-200,000 acute new infections occur each year, about 25-30% of which are
diagnosed. Hepatitis C infection accounts for 20% of cases of acute hepatitis, and accounts for
approximately 12,000 deaths annually. Hepatitis C infection is now the leading cause of liver
transplantation in the US.

HCV is transmitted primarily by the parenteral route. The risk of infusion-related hepatitis is in the range
of 1 in 100,000 units ransfused.

Infection with HCV is persistent. After initial exposure, HCV-RNA can usually be detected in the serum
within 1-3 weeks. Within about 50 days almost all patients will develop liver cell injury, as shown by
elevation of serum alanine transferase (ALT). The majority of patients are asymptomatic and anicteric.
Twenty-five to 35% of patients develop symptoms such as fatigue, malaise, weakness, nausea, or anorexia,
and become icteric. Fulminant liver failure is rare. Antibodies to HCV become detectable during the
course of the iliness; anti-HCV is detectable in 50-70% at the onset of symptoms and in 90% three months
after onset of infection. HCV is self-limiting in 15% of cases with recovery characterized by
disappearance of HCV-RNA and return of liver enzymes to normal. HCV genotypes 2 and 3, low serum
HCV-RNA levels (<1 x 10° copies/mL), and the absence of cirrhosis have been reported to be associated
with more favorable responses to treatment with interferon monotherapy.(Consensus conference)

HCV infection is not easily cleared by the host’s immunologic defenses. Thus, nearly 85% of patients fail
to clear the virus by 6 months and develop chronic hepatitis with persistent viremia. The majority will
have abnormalities in ALT levels that can fluctuate widely. Antibodies to HCV or circulating viral RNA is
present in virtually all patients. Chronic hepatitis C is generally insidious, progressing, if at all, at a slow
rate without signs or symptoms in the majority of patients during the first two decades after infection.
Chronic hepatitis C infection leads to cirrhosis in about 20% of patients within two decades. Once
cirrhosis is established, liver failure and portal hypertension can occur. Patients usually become jaundiced,
and have ascities, variceal hemorrhage and encephalopathy. The rate of progression is highly variable.
The relationship between ALT and disease severity, as judged by histology, is inconsistent.

Chronic hepatitis C infection is associated with increased risk of hepatocellular carcinoma (HCC). Most
cases of HCV-related HCC occur in the presence of cirrhosis. HCC occurs more commonly in men than in
women and in older than younger patients.

Data from one retrospective study of patients treated with interferon (3-6 MIU three times per week for 6-
12 months) suggests that for patients with cirrhosis at entry, interferon therapy does not correlate with a
reduced incidence of liver cancer or improved survival. The prognosis for these patients is poor, with a 5-
year survival rate of only 50%.*

INTRON A® was approved for the treatment of chronic non-A, non-B hepatitis in February 1991. Intron
A at a dose of 3 MIU TIW for six months produced responses (normalization of serum ALT and loss of
detectable HCV-RNA) of 40-50%, and sustained responses of 15-20% in INTRON A naive patients.
Increasing duration of treatment to 12 months has generally not been associated with higher end of
treatment biochemical or virological responses, but has increased the sustained responses to 20-30%.° In
1997, INTRON A was approved for 18 months of monotherapy; this regimen is associated with

4Schlam SW, Fattovich G, Brouwer JT. Therapy of hepatitis C: patients with cirrhosis. Hepatology, 1997; 26:1285-132S.
SNIH Consensus Development Conference Panel Statement. Management of hepatitis C. Hepatology 1997;26(Suppl 1):2S-10S.
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Flu-like symptoms such as fatigue, fever, headache, myalgia are most often reported adverse events
associated with INTRON A use. Myelosuppression has also occurred with the administration of INTRON
A. INTRON A is an abortifacient. Psychiatric disorders including depression, emotional lability, suicidal
ideation and successful suicides have been reported in patients receiving INTRON A.

3.3  International Marketing Experience

Ribavirin is approved as an aerosol, capsule, oral solution, syrup, injectable and topical cream formulations
in 48 countries. Ribavirin is currently approved for the treatment of HCV infection in Mexico and Egypt.
INTRON A® is approved in 69 countries, including the United States, for the treatment of HCV infection.

34  Clinical Implications of Preclinical Studies
34.1 Chemistry

Please refer to Dr. Kambhampati’s review. There were no issues of clinical concern in the Chemistry
Review.

3.4.2 Microbiology

Please refer to Dr. Batulla’s review for information about the antiviral activity of INTRON A and ribavirin.
Serum HCV-RNA levels were determined by a central laboratory in serum using an experimental
(research-based) assay. The lower limit of quantification for this assay was undefinable. Further, the
mechanism of action of the combination against the hepatitis C virus remains unknown.

3.4.3 Pharmacology/toxicology

Please refer to Dr. Morse’s review. Ribavirin has been shown to be teratogenic and embryocidal in animal
studies, and is considered a potential human carcinogen. The interferons are known abortofacients. The
data provided in the NDA were not sufficient to address the concern of ribavirin’s potential
carcinogenicity. Therefore, additional, post-marketing, studies will be necessary. (See section 12.0).

3.4.4 Biopharmaceutics

Please refer to Dr. Rajagapolan’s Clinical Pharmacology review for information about the effects of food
on the bioavailability of ribavirin, and information about administration of ribavirih to patients with renal
impairment. Further, no formal drug interaction studies have been performed.

4.0 Materials Reviewed

This NDA contains 294 volumes; of which 111 comprise the clinical section. All volumes of the clinical
section of the NDA were reviewed in detail with the exception of the data devoted to assessment of quality-
of-life. The quality-of-life data was primarily reviewed by the Division of Drug Marketing, Advertising
and Communications. (See)

The narratives and CRFs for deaths, serious adverse events and discontinuations that occurred in the two
pivotal trials were reviewed. In addition, blinded safety data from two ongoing studies in interferon naive
patients and MedWatch forms for all deaths and serious adverse events that occurred during treatment and
investigator-initiated protocols and open-label use were reviewed.
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5.0

Summary of Clinical Section

Two trials were conducted in patients with chronic HCV infection who had relapsed, evidenced by an
abnormal ALT within one year following the end of the most recent course of interferon therapy. Both
trials, C95-144 and 195-145, were identical in the protocol design, duration of treatment, drug dosages
used, and endpoints measured. The location of the study centers differ; study C95-144 was conducted in

the United States and 195-145 was conducted in Europe, Canada, Australia and Israel.

Table 1. Summary of submitted principal studies

Study Location Enrolled (N) INTRON A + INTRON A +
Ribavirin Placebo

C95-144 21 US sites 154 77 76

195-145 31 Foreign sites 195 96 96

To support the safety of the combination, the applicant has submitted complete safety data from the above
two trials, blinded 24 week safety data from two ongoing trials in interferon naive patients, and a review of
serious adverse events and deaths that have occurred during Schering-controlled and investigator-initiated
treatment protocols, and open-label use.

6.0  Clinical Trial C95-144

“Interferon Alfa-2B (INTRON A) monotherapy versus Interferon Alfa-2B (INTRON A) + Ribavirin (Sch
18908) for treatment of relapse in patients with chronic hepatitis C.”

6.1  Study Design

This was a phase III, prospective, randomized, double-blinded study designed to compare the safety and
efficacy of the combination of INTRON A + ribavirin to INTRON A + placebo in patients with chronic
HCV infection in patients who had relapsed, as evidenced by abnormal ALT levels within one year after
showing a response to 1 or 2 courses of alfa-interferon (3 MU to 6 MU QOD or TID for 20 weeks to 18
months). Patients received treatment for 24 weeks followed by a 24-week off-therapy follow-up to
determine durability of treatment response. The study was conducted between April 1, 1996 and October
27,1997,

The study population included 153 adult patients who were randomly assigned to receive INTRON A 3
MIU TIW + ribavirin 1,000 or 1,200 mg/day (n=77) or INTRON A 3 MIU TIW + placebo (n=76). The
dose of ribavirin was based on weight; patients weighing >75 kg received 600 mg BID and those weighing
<75 kg received 500 mg BID.

Comment: The dosing regimen of INTRON A used in this study was the licensed regimen at the time
the study was initiated. The ribavirin dose was based on the maximally tolerated dose that had been
used in previous monotherapy studies. Dose ranging studies that were requested by the agency are in
progress.

During treatment and post-treatment follow-up, ALT and HCV-RNA levels were to be monitored serially.

In addition, histopathological comparisons of pre-treatment and post-treatment (obtained at week 48) liver
biopsies were to be conducted by a central pathologist using components 1+11+I11 of the Knodell Histology
Activity Index® score. During the treatment phase, patients were assessed every 2 weeks for 8 weeks and

®The Knodell HAI composite score ranges from 0 to a maximum of 22. To obtain the composite score, liver biopsy is evaluated for
periportal +/- bridging necrosis {category 1), intralobular degeneration and focal necrosis (category 1I), portal inflammation (category
HI) and fibrosis (category I'V). For each category, absence of activity, mild activity, moderate activity, and severe activity are
attributed with numerical scores of 0, 1, 3, and 4, respectively. A score of 2 is not given. The composite score weighs heavily on
category I (periportal +/- bridging hepatocellular necrosis) with maximum score of 10, whereas the highest scores for other
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every 4 weeks thereafter for clinical adverse events and laboratory safety tests. Similar assessments were
conducted during post-treatment follow-up at weeks 4, 8, 12 and 24.

Inclusion Criteria

Patients were eligible for enrollment if they had a positive serum hepatitis C virus by quantitative RT-PCR
assay, documented abnormal ALT levels (within 3 months of entry), and liver biopsy (within 6 months of
entry) showing evidence consistent with chronic hepatitis. Other entry criteria included Hgb > 12 g/dL and
13 g/dL for females and males, respectively; WBC >3,000/mm’; platelets >100,000/mm’; PT <2 seconds
prolonged compared to control; albumin >3.5 g/dL; indirect bilirubin <0.8 mg/dL; direct bilirubin <0.3
mg/dL; creatinine <1.4 mg/dL; fasting blood giucose <115 mg/dL (for non-diabetic patients); HbA .
<8.5% (for diabetic patients); normal TSH level; ANA titer <1:160; normal AFP level or no evidence of
hepatoceliular carcinoma on ultrasound; negative HBsAg; negative HIV status; and adequate birth control
practice.

Exclusion Criteria

Patients were excluded if they had other causes of liver disease, decompensated liver disease, were HIV or
HBsAG positive. In addition, history of ribavirin use, active illicit intravenous drug use, pregnancy, breast-
feeding, heavy alcohol consumption (>20 g/day), participation on other investigational therapy, were
reasons for exclusion. Patients with a pre-existing psychiatric condition, especially severe depression or a
history of severe psychiatric disorder; cardiovascular disorders including angina, congestive heart failure,
recent myocardial infarction, severe hypertension, significant arrhythmias or an ECG showing clinically
significant abnormalities; coexisting liver disease, and recipients of organ transplantation were not allowed
to participate in this study.

Comment: The applicant enrolled a relatively healthy population of HCV infected patient with mild
bepatic disease at entry who had all responded to a previous course of interferon monotherapy.

Randomization was stratified according to three criteria: presence or absence of cirrhosis, serum HCV-
RNA greater or less than 2 x 10° copies/mL, and HCV genotype (genotype | or other).

6.2  Description of Study Population
6.2.1 Baseline Demographic Characteristics

The baseline demographic characteristics of patients enrolled in this study are summarized in the following
table.

s

APPEARS THIS WAY
ON ORIGINAL

categories are 4, since it appears that activity in this category best correlates with severity of disease. In grading category 1,
emphasis is placed on the severity of florid lobular necrosis, therefore, a score of 6 is given to marked pieccemeal necrosis plus
bridging necrosis and 19 for multilobular necrosis. Again there are no numerical scores of 7 to 9 given to this category. According
to the authors of the HAI score, the composite score can be broken into individual components of necrosis (categories I, II),
inflammation (category 11I), and fibrosis (category TV) for additional evaluation of the discase. (See Appendix A).
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Table 2. Baseline Demographic Characteristics

INTRON A + Ribavirin INTRON A + Placebo
n=77 n=76

Age (years):

- Mean 42.6 44.5

- Range 29-67 28-66
Gender:

- Male 49 (64%) 53 (70%)

- Female 28 (36%) 23 (30%)
Race:

- White 71 (92%) 69 (91%)

- Asian 1 (1%) 1 (1%)

- Black 1 (1%) 1 (1%)

- Hispanic 3 (4%) 5 (T%)

- Other 1 (1%) -

Source: NDA 20-903, Protocol No. C95-145, Vols. 3.45,3 .50 and 3.51.

Comment: The baseline demographic characteristics of study patients were similar between the two

treatment groups.

6.2.2 Baseline Disease Characteristics

The baseline disease characteristics of study participants are presented in Table 3.

Table 3. Baseline Disease Characteristics

INTRON A + Ribavirin

INTRON A + Placebo
n=77 n=76
Source of Exposure:
Transfusion 18 (23%) 21 (28%)
Parenteral 37 (48%) 43 (57%)
Sporadic/Other/Unknown 22 (29%) 12 (16%)
Years Since Exposure:
Mean' 15 18.4
Range
HCV Genotype .
1 (total) 46 (60%) 42 (55%)
- la 21 13
-1b 16 24
2 (total) 16 (21%) 17 (22%)
-2a 3 1
-2b 13 16
3a 15 (19%) 17 (22%)
4h - 1 (1%)
HCV-RNA?
<2 x 10° copies/mL 9 (12%) 12 (16%)
>2 x 10° copies/mL 68 (88%) 64 (84%)
Mean 6.5x 10¢ 6.3x10°
Knodell HAI score:
Mean total score (I+11+11I) 6.8 6.9
Mean fibrosis score (IV) 1.31 1.5
ALT (upper limit of normal):
Mean 34 33

Range
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Source: NDA 20-903, Smdy C95-144, Volume 3.45, and Appendix 12, Volumes 3.50 and 3.51.
1. Years since exposure was missing for 8 INTRON A + ribavirin and 9 INTRON A + placebo patients.
2. One INTRON A + ribavirin patient entered the study with a bascline HCV-RNA below LOQ of the assay.

Comments: The baseline disease characteristics of the study population were well-balanced between
the treatment groups. The mean duration of disease in the study population was slightly higher in
the INTRON A + ribavirin arm compared to the INTRON A + placebo arm; 15 years compared to
18.4 years, respectively. However, the baseline Knodell HAI scores (mean: 6.85, range: 2 to 12)
reflected relatively mild histological disease in both treatment groups. Baseline fibrosis was also very
low in study patients. Only three patients entered the study with evidence of cirrhosis on their
baseline liver biopsy and all three were randomized to receive INTRON A + placebo. The mean viral
load presented in the table was higher than what was reported by the applicant because the applicant
relied on a geometric mean and FDA used a true mean.

6.3 Evaluation Criteria

The applicant’s primary endpoint was an overall response rate defined as serum HCV-RNA below the limit
of quantification (LOQ) of the assay at 24 weeks of follow-up and improvement of liver biopsy by >2
points in the Knodell “inflammation” score (defined as the sum of category I, Il and IIl scores) at week 48
(end of follow-up).

The applicant also defined patients with HCV-RNA below the LOQ at any time during the study as
“responders.” Patients with HCV-RNA below LOQ at 24 weeks of follow-up were classified as “sustained
responders.” Patients were classified as “non-responders” if the above criteria were not met or if they
discontinued the study before the required HCV-RNA measurements were obtained.

Comment: The original protocol-specified definition of a sustained virologic responder was a
virologic response at the end of treatment (week 24) maintained to the end of follow-up (week 48).
During the conduct of the study, a protocol amendment issued by the applicant that revised the
definition of sustained virologic response to be based on a virologic response the end of follow-up, i.e.,
only at week 48. This change in definition could have allowed patients who had detectable levels of
HCV-RNA up to the last study visit to be considered sustained responders, and could have
overestimated the true response rate. Therefore, the FDA used the original protocol-specified
definition in the analyses of the data in this NDA.

Secondary endpoints included: (1) HCV-RNA responses at week 24 (end of treatment) and at week 48 (end
of follow-up), (2) proportion of patients with normalization of ALT at weeks 24 and 48, (3) proportion of
patients with overall improvement of liver biopsy findings (based on inflammation scores), and, (4)
changes from baseline of liver biopsy scores.

Comments: The “inflammation” score, as defined by the applicant, reflected the sum of category I
(periportal +/- bridging necrosis), II (intralobular degeneration and focal necrosis), and I (portal
inflammation) scores. This “inflammation” score did not include category IV, i.e., the degree of
fibrosis, which is a significant pathological feature of chronic HCV infection. The choice of a 2 point
change in histology as a marker of improvement was arbitrary, and the clinical relevance of this
magnitude of change has not been established.

6.4  Study Withdrawals and Compliance

Overall, 82% of patients completed the study; 79% in the INTRON A + ribavirin group and 85.5% in the
INTRON A + placebo group. Ten INTRON A + ribavirin and five of INTRON A + placebo recipients did
not completed the 24 week treatment period. The primary reason for discontinuation during this period
was adverse events, seven and three in the INTRON A + ribavirin and INTRON A + placebo groups,
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respectively. The remaining patients who discontinued during the treatment period did so because they did
not wish to continue (n=4) or due to noncompliance (n=1).

An additional four INTRON A + placebo patients completed 24 weeks of therapy but did not wish to enter
the follow-up phase (n=3) or were lost-to-follow-up (n=1). In the INTRON A + ribavirin group, three

patients completed the dosing period but either did not wish to continue with the follow-up period, were
lost-to-follow-up or were non-compliant.

6.5 Protocol Violations

There were 33 cases of protocol violations with respect to entry inclusion/exclusion criteria. These cases
are summarized in Table 4.

Table 4. Entry Criteria Protocol Violations

INTRON A + Ribavirin INTRON A + Placebo

Prior interferon <20 or >78 wks 1

Improper liver biopsy timing

Missing baseline liver biopsy

Indirect bilirubin >0.8 mg/dL

Fasting glucose >125 mg/dL

=] s o)~

Neutrophils <1500/mm’

Normal ALT (at baseline)

W= PRI N[ N] =] 2

TSH <0.2 or >5.5 2

HCV-RNA <LOQ 1

Misrandomized i

Source: NDA 20-903, General Comespondence dated January 13, 1998, and Volumes 2.45, 2.50 and 2.51.

Comment: One patient in the INTRON A + ribavirin arm had a screening viral load value of
130,000 copies/mL. At the time of randomization, the patient’s viral load was <100 copies/mL.
Although it was unlikely that this patient had a virologic response to therapy, he was nonetheless
inciuded in all of the efficacy analyses. Otherwise, the entry inclusion/exclusion criteria violations did
not appear to have compromised patient eligibility, safety, or had a significant impact on study
treatment.

6.6  Efficacy Analysis
6.6.1 Virelogic Response

The proportion of patients with HCV-RNA below the LOQ at each evaluation time point during the
treatment period (weeks 4, 12, and 24) and during follow-up (weeks 36 and 48) are summarized in Table 5.

Table 5. Virologic Responses at Measured Time Points

Treatment Period Follow-Up Period
Week 4 | Week 12 | Week 24 Week 36 Week 48
INTRON A + Ribavirin (n=77) 31% 72% 71% 45% 43%
INTRON A + Placebo (n=76) 6.5% 29% 45% 5.2% 3.9%
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The proportion of patients with sustained virologic response are presented in the following table.

Table 6. Time to Sustained Virologic Response

INTRON A + Ribavirin INTRON A + Placebo
Sustained response . 43% (33/77) 4% (3/76)
Non-sustained response/missing 57% (44/77) 96% (73/76)
Time to sustained response
-By week 4 54.5% (18/33) 100% (3/3)
-By week 12 100% (33/33) -

Comment: Significantly more patients treated with the combination achieved a virologic response
during therapy and maintained that response during the off-therapy follow-up period. In both
treatment groups, all of the patients who were sustained virologic responders had achieved their
initial virologic response by week 12.

The end-of-treatment response rate (45%) in the INTRON A + placebo arm was comparable to the
results of other INTRON A monotherapy studies (approximately 38-40%); however, the six-month
post-treatment response rate was significantly lower that has previously been reported, 4% versus
10-20%. The mean baseline level of virus of sustained responders were approximately 6.4 and 2.3 x
10° copies/mL for the INTRON A + ribavirin and INTRON A + placebo groups, respectively.

The applicant stratified patients by baseline level of virus (< and >2 million copies/mL). Analysis of
virologic response based on this cut-off demonstrated that patients with <2 million copies/mL had a
generally more favorable response to therapy than patients with higher baseline levels.

Comment: Baseline viral load was weakly correlated with sustained virologic response. Although the
number of patients who entered the study with a baseline viral load of <2 million