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INTRODUCTION 

Product 
Drug Substance: 
PEG-lntronTM, peg-interferon alfa-2b, is a covalent conjugate of recombinant 
interferon alfa-2b with monomethoxy polyethylene glycol product. The biological 
activity of peg-interferon alfa-2b is derived from its interferon alfa-2b moiety. 

Interferon alfa-2b has been classified as an alpha interferon and is a water- 
soluble protein with a molecular weight of approximately 19,000 daltons 
produced by recombinant DNA techniques. Interferon alfa-2b is obtained from 
the bacterial fermentation of a strain of Escherichia co/i bearing a genetically 
engineered plasmid containing an interferon alfa-2b gene from human 
leukocytes. The average molecular weight of the PEG-Intron molecule is 
approximately 31,000 daltons. 

Drug Product: 
PEG-lntron is a white to off-white lyophilized powder supplied in 2-mL vials for 
subcutaneous injection. Each vial contains either 74 pg, 118.4 pg, 177.6 pg or 
222 pg of PEG-lntron, and 1 .l 1 mg dibasic sodium phosphate, 1 .l 1 mg 
monobasic sodium phosphate, 59.2 mg sucrose and 0.074 mg polysorbate 80. 
Before administration, PEG-Intron is reconstituted with 0.7 ml provided diluent 
(Sterile Water for Injection, USP). Following reconstitution with 0.7 ml of the 
supplied diluent (Sterile Water for Injection, USP), each vial contains PEG-lntron 
at strengths of either lOOpg, 160~9, 24Opg or 300yg per ml of reconstituted 
product. 

Pharmacokinetics 
Peg-interferon alfa is rapidly absorbed following a single dose administered 
subcutaneously (mean absorption half-life [t ‘/2 ka] = 4.6 hours). Maximal serum 
concentrations (C,,,) occur between 15-44 hours post-dose, and are sustained 
for up to 48-72 hours post-dose. The C max and AUC measurements of peg- 
interferon alfa increase in a dose-related manner. Upon multiple dosing, there is 
an increase in bioavailability, with an accumulation factor of approximately four- 
fold for AUC(tf) after 48 weeks of dosing. The mean peg-interferon alfa 
elimination half-life is approximately 40 hours. Apparent clearance is estimated to 
be approximately 22.0 ml/ht=kg. Renal elimination accounts for approximately 
30% of the clearance. 

Single-dose PEG-lntron pharmacokinetics following a subcutaneous 1 .O pg/kg 
dose suggest the clearance of PEG-lntron is reduced in patients with impaired 
renal function (creatinine clearance c 50 ml/minute). Pharmacokinetic 
evaluations for pediatric subjects have not been performed. There were no 
significant pharmacokinetic differences between male and female patients with 
chronic hepatitis C. 
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Chronic Viral Hepatitis C 
Hepatitis C virus (HCV) is transmitted primarily through direct percutaneous 
exposure to blood. HCV infects an estimated 3 million people in the United 
States. A high proportion of infected patients develops chronic liver disease. 
Chronic hepatitis C results in an estimated 8,000 to 10,000 deaths each year. 
After 2-3 decades of HCV infection, 20% of patients may develop cirrhosis and 
about l-2% of subjects develop hepatocellular carcinoma. 

OVERVIEW OF CLINICAL STUDIES 

The clinical studies included: one single-dose and one multiple-dose, dose- 
escalation phase 1 studies, one 20-week treatment protocol, and one dose- 
ranging phase 3 study. The clinical studies of peg-interferon are summarized in 
Table 1 and are reviewed below. 

Table 1. Clinical Studies of Peg-interferon Alfa-2b 
STUDY STUDY DESIGN DOSES 
NUMBER 

N 

Phase 1 Studies 
195-010 

195-060 

195-l 40 

- 

Randomized, double-blind, 
active-control, single-dose, 
dose-escalation in normal 
subjects. 

Randomized, open-label, active 
control, multiple-dose, dose- 
escalation study in subjects with 
HCV. Treatment for 4 weeks. 

Extension of protocol 195-060 
with 20-week treatment period 
and follow-up at 4 weeks post- 
treatment. 

Phase 3 Study 
C/197-01 0 Randomized, active control, Peg-interferon 0.5, 1 .O or 

dose-ranging study with 48-wks 1.5 pg/kg QW SC or 
_ treatment and 24-wks follow-up. interferon alfa 3MIU TIW SC 

Peg-interferon (0.035, 0.07, 
0.14, 0.35, 0.5 or 0.7pg/kg) 

or interferon (3 MIU or 10 
MIU) SC 

Peg-interferon (0.035, 0.1, 
0.25, 0.5, 1.0, 1.5 or 2.0 
pg/kg) QW SC, or 0.5 pg/kg 
BIW SC. Interferon (3 MIU 
TIW SC) 

Same as for protocol l95- 
060 

60 

64 

64 

1219 
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N is the number of patients enrolled in each study. 

PHASE 1 STUDIES 

Protocol 195-01 O-01. 
Study Title. “Rising Single-dose Safety and Tolerability of PEG 2000 Interferon 
alfa-2b in Healthy Volunteers” 

Study Objective. The objective of this rising single-dose study was to determine 
the safety, tolerability and pharmacokinetics of a single dose of peginterferon 
alfa-2 b. 

Study Protocol. This was a single-center (European), randomized (4:1), open- 
label, active-controlled (interferon alfa-2b 3x10 6 or lOxlO6 IU at 0, 48, and 96 
hours) single-dose, dose-escalation study of peg-interferon (0.07, 0.14, 0.35, 0.7, 
1.4, 3.5 ug/kg) in 60 normal subjects divided in six dose groups. Based on review 
of the safety data, escalation was stopped after dose group 4. Two new dose 
groups 0.035 and 0.5 pg/kg were studied. 

Study Monitoring: 
Physical examinations were performed at screening and at discharge from the 
study. Vital signs were obtained at specified times before and following dosing. 
Complete blood count and differential white blood cell counts were measured at 
screening, and at 0, 24, 48, 72, 96, 120, 144 and 168 hr post-treatment. Clinical 
chemistries and TSH were measured at screening, day -1 and 72 and 168 hours 
post-dose. Urinalysis was done at screening, day -1 and at 168 hours post-dose. 

An ECG was obtained at screening, pre-treatment and 168 hr post-treatment. 
Serum interferon alfa-2b concentrations, neutralizing antibodies, serum neopterin 
and 2’5’ oligo-adenylate synthetase were measured. Occurrence of adverse 
events were captured. Data were summarized using descriptive statistics. 

Study Results: 
Thirty one men and 29 women between 18 and 34 years and weighing between 
-56 and 90 participated in the study. Forty-eight subjects received peg-interferon 
alfa by subcutaneous administration and 12 subjects received interferon alfa. 

There were no deaths or other serious adverse events, Four subjects developed 
grade 3 neutropenia after dosing with peg-interferon; one each after 0.35 and 0.5 
j,rg/kg~and two subjects after of 0.7 pg/kg. Reversible myelosuppression was 
considered dose limiting toxicity. One subject receiving interferon alfa developed 
grade 3 neutropenia. The most frequent adverse events reported after 
administration of peg-interferon were an influenza-like syndrome (46%), injection 
site reaction (58%), headache (46%), and fatigue/malaise (23%). All interferon 
alfa doses were associated with moderate decreases in platelet counts. Serum 
neopterin and 2’5’-OAS concentrations increased from baseline. Chemistries, 
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urinalyses and ECG showed no clinically significant changes. No subject 
developed neutralizing antibodies to interferon. 

Compared with interferon alfa, peg-interferon alfa had a prolonged phase of 
maximal concentration half-life, approximately 7-fold greater. Apparent clearance 
estimates were approximately 1 O-fold lower for peg-interferon alfa than for 
interferon alfa. 

Conclusions: 
The safety profile of peg-interferon in this study was consistent with that of alpha 
interferons. The PK profile of peg-interferon alfa demonstrated a prolonged 
serum concentration-time profile compared with interferon alfa, and showed 
delayed clearance consistent with the effects of pegylation. 

Protocol 195-060 
Study Title. “SCH 54031: Rising, Multiple-Dose, Multicenter, Open-Label, 
Safety, Tolerability, Pharmacokinetic and Pharmacodynamic Study of PEG 
12000 Interferon alfa-2b in Patients with Chronic Hepatitis C”. 

Study Objectives. Assess safety and tolerability, pharmacokinetics and 
pharmacodynamics of multiple doses of peg-interferon alfa-2b. 

Study Design. Randomized (3:1), single-center, open label, active-controlled 
(interferon 3 MIU TIW SC), multiple-dose, dose-escalation study of peg- 
interferon (0.035, 0.1, 0.25, 0.5, 1.0, 1.5 or 2.0 Fg/kg QW SC), or 0.5 pg/kg BIW 
SC in 64 patients with chronic compensated hepatitis C. Subjects were naive to 
interferon treatment and were treated for four weeks. 

Inclusion Criteria: 
The following were the main inclusion criteria. Men or women age 18-68. Serum 
aminotransferase elevation within six months. Anti-HCV positive by supplemental 
assay (Ortho or Abbott) or HCV-RNA positive by immunoassay or PCR. Liver 
biopsy (within one year of enrollment) compatible with chronic hepatitis with no 
evidence of cirrhosis. No evidence of chronic hepatitis B or HIV infection. 
Acceptable baseline clinical laboratory values including: normal hemoglobin, 

-ptatelets 21 OO,OOO/mm 3, normal WBC and granulocyte count. Serum bilirubin, 
albumin, creatinine, TSH normal. 

Exclusion Criteria: 
The following were the main exclusion criteria. Previous IFN treatment for 
hepatitis C. Alcoholic liver disease within one year of enrollment. Presence of 
concomitant liver disease including hemochromatosis, Wilson’s disease, alpha-l 
antitrypsin deficiency, drug-related liver disease, obesity-induced liver disease, 
autoimmune hepatitis. Parenteral antiviral or immunomodulatory therapy within 
the previous six months. Presence or.history of significant medical illnesses. 

Study Monitoring: 
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Safety was assessed by capturing adverse events, laboratory safety tests, 
physical examination, vital signs, injection site evaluations, ocular exams and 
ECG. PWPD of PEG 12000 -interferon was assessed by measuring interferon 
alfa, 2’,5’, OAS, neopterin, and HCV-RNA titers. Data were summarized using 
means and standard deviations for Cmax, Tmax, AUCs. 

Study Conduct: 
The study was carried out in France. All study drugs were administered by study 
personnel. Two patients had their treatment allocation reversed. Laboratory 
abnormalities at baseline did not disqualify patients if the abnormalities were not 
judged to be significant. Patients who were + 15 % outside normal body weight 
range and patients who tested positive for Cannabis were allowed to enter the 
study. Sixty-four adult, Caucasian men (N=42) and women (N=22) with chronic 
hepatitis C between the ages of 23 and 65 years and weighing between 45 and 
95 kg were enrolled and completed the study. 

Study Results: 
No deaths or serious adverse events were reported in this study. The most 
frequently reported adverse events after administration of peg-interferon were 
asthenia (48%), headache (52%), and myalgia (23%). Peg-interferon produced 
elevation in body temperature, elevations in serum levels of effector proteins, and 
decreases in platelet, white cell and neutrophil counts. These changes were dose 
related for peg-interferon and at doses of 1 .O-2.0 pg/kg once weekly were similar 
or slightly greater in magnitude compared to changes induced by interferon alfa. 

Clearance estimates for peg-interferon were approximately 1 O-fold lower than 
these of interferon alfa, and half-life estimates were approximately 6-fold greater. 
The absorption and volume of distribution of both drugs were similar. 

HCV-RNA titers at the end of treatment (week 4) were compared to titers at 
baseline. Decreases in titers of two orders of magnitude or more were interpreted 
as evidence of antiviral activity. Peg-interferon was active at doses ~0.25 pg/kg. 
About 50% of patients receiving peg-interferon at doses between 0.5 and 2.0 
pg/kg had lower viral titers (22 log) compared to baseline. 

Conclusions: 
The reported frequency of adverse events for peg-interferon alfa-2b and 
interferon alfa-2b were similar. Pegylated interferon alfa-2b has reduced 
clearance relative to non-pegylated interferon permitting reduced dosing 
frequency at doses that appear to be pharmacologically active. 

Protocol 195-l 40 
Study Title. “Twenty-Week Treatment Continuation Protocol for Subjects with 
Chronic Hepatitis C Who Have Completed the Polyethylene Glycol-Interferon 
Alfa-2b (PEG-lntron, SCH 54031) Multiple Rising Dose Study” (Protocols 195-060 
and 195-l 40). 

Study Protocol: 
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The protocol was the same as study protocol 195060. Patients were required to 
have completed all study requirements for 195060and had to have no signs of 
intolerance to peg-interferon or interferon. Patients continued with open-label, 
previous treatment allocation and received 20 additional weeks of treatment (for 
a total of 24 weeks) and 4 weeks of post-treatment follow-up. 

Study Outcomes: 
Safety was assessed by review of adverse events and laboratory tests. Serum 
samples for pharmacokinetic analysis were collected for measurement and 
analysis in a separate study. ALT and HCV-RNA levels were summarized during 
treatment and at the end of follow-up. Virologic response was defined as 
undetectable serum HCV-RNA (cl00 copies/ml of serum) at any time during 
treatment or follow-up. The study was not designed to statistically analyze the 
activity of peg-interferon. No inferential analyses were done. 

Study Conduct: 
All 64 subjects who were enrolled in 195-060 advanced to 195140. Fifty-four 
subjects completed 195-140. The reasons for discontinuation were as follows. 
One subject (0.035 pg/kg peg-interferon) was lost to follow-up, four (0.1 pg/kg) 
and three (0.25 pg/kg peg-interferon) subjects were treatment failures, one 
subject (0.25 pg/kg peg-interferon) did not wish to continue, and one subject 
(interferon alfa-2b) was jailed for aggressive behavior. 

Safety Results: 
There were no deaths or life-threatening adverse events. There were two severe 
adverse events in the peg-interferon groups (diarrhea, and premenstrual tension 
syndrome). Laboratory abnormalities were generally of grade 2 or lower. The 
most frequently reported adverse event with the higher doses of peg-interferon 
(0.5-2.0 pg/kg QW) and with interferon were flu-like symptoms (asthenia, fever, 
headache).The type and frequency of adverse events for peg-interferon and 
interferon appeared to be similar. 

Peg-interferon (0.1 pg/kg QW) dose was reduced in one subject because of 
weight loss. In the interferon alfa group dosing was interrupted in one subject 
because of lowered platelet count; dosing was discontinued in one subject 
because of aggressive behavior. 

Activity Results: 
The study protocol did not include a definition of activity endpoints. For the 
purpose of estimating antiviral activity the reviewer used the following post-hoc 
definition. Patients were considered to have responded to treatment if they were 
HCV-RNA positive at baseline and were HCV-RNA negative at the end of 
treatment (24 weeks) and at follow-up (4 weeks post-treatment). Patients with 
missing data (at baseline, end-of treatment, or post-treatment) were considered 
treatment failures for the purpose of this assessment. 
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