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Clearance of HCV at 5-Year Follow-up for Peginterferon alfa-2b = Ribavirin Is Predicted by
Sustained Virologic Response at 24 Weeks Post-Treatment
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Background and Aim: Sustained virologic response (SVR) 24 weeks after treatment of chronic hepatitis C virus (HCV) infection with interferon
alfa-2b (IFN) =+ ribavirin (RBV) predicts long-term clearance (>5 years) of HCV from serum in adults (McHutchison et al J Hepatol 2006;44
[suppl 2]:S275). The aim of the current study was to confirm this finding in patients treated with peginterferon alfa-2b + ribavirin (PEG=riba).

Methods: 567/1695 (33%) subjects from 2 clinical trials (Lindsay et al, Hepatology 2001;34:395-403; Manns et al, Lancet 2001;358:958-965)
who were treated with PEG=riba and completed 24 weeks of follow-up were assessed annually for up to 5 years for clinical evidence of liver
disease progression and virologic evidence of relapse.

Results: 366 sustained responders (SRs) and 201 who were not sustained responders (NSRs) entered the study and were followed for a mean
of 248 and 232 weeks, respectively. 85% and 62% of SRs and 77% and 50% of NSRs completed 3 and 5 years of follow-up, respectively. Four
SR subjects relapsed during the 5-year follow-up period (2 at year 1, 1 at year 2, and 1 at year 5). Kaplan-Meier estimate for continued sustained
response over 5 years was 99% (95% Cl: 97%-100%). Of the 192 SRs with normal ALT values at the end of the initial 24 week follow-up, 174 (91%)
remained normal throughout the 5-year follow-up period. Most abnormal ALT values were slightly above the upper limit of normal (ULN), and the
highest elevation remained <5xULN. Progression of liver disease occurred in 1 subject in the NSR group (bleeding varices) and no subjects in the
SR group. Five SR subjects died during follow-up, and all deaths were unrelated to liver disease progression or PEGxriba administration (prostate
cancer, adenocarcinoma of lung, myocardial infarction, coronary embolism, ventricular fibrillation). Serious adverse events were reported for 64 subjects:
3 had events that were considered possibly related to PEG=xriba (papillary thyroid cancer; peripheral neuropathy + hypertension; ureteral calculi).

Conclusions: For patients responding to PEG=riba therapy, SVR at 24 weeks post treatment predicts long-term clearance of HCV. These results confirm
those of McHutchison and suggest that successful treatment (SVR) of HCV with interferon (+riba) leads to a clinical cure of this chronic disease.

Background

* In general, attainment of sustained virologic response (SVR) among patients with chronic hepatitis C is predictive of long-term clinical benefit
— SVR is defined as undetectable hepatitis C virus (HCV)-RNA 6 months after cessation of treatment with interferon (IFN) alfa—based treatment

e The therapeutic goal of treatment of patients with chronic hepatitis C is viral eradication with a halt in the progression of liver disease
* In a previous prospective analysis of chronic hepatitis C patients who were treated with IFN alfa—based therapy':

— Few patients relapsed during long-term follow-up
— Biopsy specimens obtained 1 to 7.6 years after the end of treatment showed marked histologic improvement and no intrahepatic HCV-RNA

* More recently, a large, prospective, 5-year, follow-up study of sustained virologic responders to the combination of IFN alfa-2b (Intron A®), with
or without ribavirin, confirmed the durability of virologic response in 99% of responders and resulted in clinical cure?

* To confirm that attainment of SVR among patients with chronic hepatitis C who were treated with pegylated IFN (PEG-IFN) alfa-2b (Pegintron®),
with or without ribavirin, is predictive of long-term (=5 years) clearance of HCV

Patients and Methods

Study Design

* Phase 3b, multicenter, long-term, follow-up study of patients previously treated for chronic hepatitis C in 2 large, international clinical trials3*
— Patients were treatment naive before receiving up to 48 weeks of PEG-IFN alfa-2b—based therapy

* To be eligible for the present study, patients must have completed 24 weeks of follow-up in 1 of the 2 initial studies
— Patients could enroll at any time from 1.5 to 5.5 years after treatment
— No antiviral treatment was allowed during the course of the present study

Efficacy End Point

e Primary efficacy variable was the durability of virologic response in patients who attained SVR

Assessments

* Long-term follow-up assessments were scheduled for 1 year after the end of the 24-week follow-up period in the initial studies and then
yearly for an additional 4 years

— Visit date windows were defined in accordance with the scheduled visits (Table 1) because not all patients attended visits at the scheduled times
e Patients were assessed for

— Sustained undetectable HCV-RNA in serum

— Clinical evidence of liver disease progression

— Medically significant adverse events

e Polymerase chain reaction (PCR) testing for HCV-RNA was performed by Schering-Plough Research Institute (SPRI) using a proprietary
reverse transcriptase-PCR assay (TagMan; lower limit of detection, <125 IU/mL) and by Quest Diagnostics, Nichols Institute, using another
assay (COBAS TagMan; Roche Diagnostics, Indianapolis, IN; lower limit of quantitation, <50 IU/mL)

Table 1. Definition of Time Points for Analysis of Long-term Responses

Time Since EOT, y Long-term Follow-up Visit, y Days Since EOT, range

1.5 1 365-730
2.5 2 731-1096
3.5 3 1097-1462
4.5 4 1463-1828
9.9 5 1829-2194
>5.9 >H >2195

EOT = end of treatment.

Patients

* 33% (567 of 1695) of eligible patients were enrolled in the long-term follow-up study (Figure 1)
— 366 patients were sustained responders, and 201 failed to attain sustained response (nonresponders)
— Patient demographics and disease characteristics are shown in Table 2

Treated in Lindsay et al*and Manns et al’ studies, N = 1941

Manns et al
PEG-IFN 0.5/R, n = 514

Manns et al
PEG-IFN 1.5/R, n = 511

Lindsay et al
PEG-IFN 0.5,n = 315

Lindsay et al
PEG-IFN 1.5, n = 304

Lindsay et al
PEG-IFN 1.0, n = 297

Eligible patients: completed 24 weeks of follow-up, n = 1695

Manns et al
PEG-IFN 0.5/R, n = 453

Manns et al
PEG-IFN 0.5/R,n = 172

Manns et al
PEG-IFN 1.5/R, n = 449

Lindsay et al
PEG-IFN 0.5, n = 278

Lindsay et al
PEG-IFN 1.5, n = 254

Lindsay et al
PEG-IFN 1.0, n = 261

Enrolled in long-term follow-up study, n = 567

Lindsay et al Lindsay et al
PEG-IFN 1.5,n = 69 PEG-IFN 1.0, n = 66

Figure 1. Patient disposition. PEG-IFN = peginterferon alfa-2b; R = ribavirin; 1.5 = 1.5 pg/kg/wk; 1.0 = 1.0 pg/kg/wk; 0.5 = 0.5 pg/kg/wk.

Manns et al
PEG-IFN 1.5/R, n = 205

Lindsay et al
PEG-IFN 0.5, n =55

Table 2. Patient Demographics and Disease Characteristics

Sustained Responders in Treatment Study Nonresponders in Treatment Study

n = 366 n =201

Mean age, y [range]? 45.5 [25-76] 48.3 [24-75]
Male/female, %? 62/38 66/34
Race, n (%)°

Caucasian 335 (92) 185 (92)

Black 9(2) 7 (3)

Asian 11 (3) 1(<1)

Hispanic 10 (3) 7 (3)

Other 1(<1) 1 (<1)
Body weight, n (%)°

<75 kg 157 (43) 64 (32)

>75 kg 209 (57) 137 (68)

Mean, kg [range] 80.0 [38-143] 83.6 [44-181]

Source of infection, n (%)°

Transfusion associated 90 (25) 40 (20)
Parenteral 202 (59) 99 (49)
Sporadic/other 74 (20) 62 (31)
Exposure, y [range]® 18 [0.7-45.5] 20 [1.3-46.3]
Knodell score |V, fibrosis score (%)°
Mean 1.1 1.4
Oort 255 (70) 114 (57)
3or4 49 (13) 43 (21)
Missing 62 (17) 44 (22)
Knodell score | + Il + lll, activity score (%)°
Mean [range] 2.8 [0-8] 6.4 [0-11]
0-6 265 (72) 60 (30)
7-8 39 (11) 60 (30)
>8 —_ 37 (18)
Missing 62 (17) 44 (22)
METAVIR fibrosis score (%)°
0 36 (10) 6 (3)
1 219 (60) 108 (54)
9 36 (10) 24 (12)
3 8 (2) 6 (3)
4 5(1) 13 (6)
Missing 62 (17) 44 (22)
METAVIR activity score (%)°
0 120 (33) 8 (4)
1 153 (42) 52 (26)
2 30 (8) 59 (29)
3 1(<1) 38 (19)
Missing 62 (17) 44 (22)

2 Collected on entry to long-term follow-up protocol.
b Collected on entry to original treatment protocols.
¢ Collected at follow-up week 24 visit of original treatment protocols.

Duration of Follow-up

e Sustained responders and nonresponders were followed up for means of 248 and 232 weeks, respectively
— Duration of follow-up was at least 5 years for 62% (227 of 366) of sustained responders and 50% (100 of 201) of nonresponders (Figure 2)
— Duration of follow-up was at least 3 years for 85% (311 of 366) of sustained responders and 77% (155 of 201) of nonresponders
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Figure 2. Duration of follow-up.

Durability of Response

e Relapse included definite and possible relapse
— Definite: quantifiable HCV-RNA (>lower limit of quantitation) in serum with no subsequent undetectable HCV-RNA
— Possible: detectable, but not quantifiable, HCV-RNA in serum with no subsequent undetectable HCV-RNA

e 4 sustained responders relapsed during the 5-year follow-up period (Table 3)

Table 3. Characteristics of the 4 Sustained Responders Who Relapsed During the 5-Year Follow-up Period

Prior Year of

Patient Prior Treatment Genotype Relapse Comments

Definite Relapsers

PEG-IFN alfa-2b Data for years 1 and 3-5 not available

1 0.5 pg/kg/wk 1 =2 Detectable HCV-RNA (401,000 IU/mL; Quest) at year 2
9 PEG-IFN alfa-2b 12 ; Detectable HCV-RNA at years 1 (1744 IU/mL; SPRI) and 2 (143,000 IU/mL; Quest)
1.5 ug/kg/wk + RBV Data for years 3-5 not available
Undetectable HCV-RNA and normal ALT levels at years 1-4
Detectable HCV-RNA (2320 IU/mL; Quest) at year 5 and insufficient serum sample to
3 PEG-IFN alfa-2b 1b 5 retest and genotype
1.5 pg/kg/wk + RBV Considered relapser for this analysis
Retested locally using Roche COBAS TagMan; undetectable HCV-RNA and considered
sustained responder by treating physician
Possible Relapser
4 PEG-IFN alfa-2b 1a 1 Detectable HCV-RNA (<50 IU/mL, HCV-RNA detected; Quest) at year 1 lost to follow-up

1.5 pg/kg/wk + RBY

HCV = hepatitis C virus; PEG-IFN = peginterferon; RBV = ribavirin; SPRI = Schering-Plough Research Institute.

e Kaplan-Meier estimate for continued sustained response over 5 years was 99% (97%-100%) (Figure 3)

1.00 -
0.99

0.98
0.97
0.96
0.95
0.94
0.93
0.92
0.91
0.90

A ) | | | | | | | | | |

\

Sustained Response
©

S

A\

0 52Yr1 104Yr2 156Yr3 208Yrd 260Yr5 312 >Yr5
Weeks Since Previous Treatment Stop Date

Probability of Continued

Figure 3. Durability of sustained virologic response (includes 3 patients and 1 patient who experienced definite and possible relapse, respectively).

Clinical Progression of Liver Disease

* No clinical progression of liver disease was reported in sustained responders during long-term follow-up
e Clinical progression of liver disease (bleeding varices) occurred in 1 nonresponder during long-term follow-up

Alanine Aminotransferase Changes

e Among the 209 patients who had normal ALT levels at 24 weeks of follow-up in the initial studies and were followed up for =5 years,
89% (187 of 209) had normal ALT levels at =5 years (Table 4)
— 4 patients had abnormal ALT at the end of 24 weeks of follow-up in the initial studies, which normalized during long-term follow-up

Table 4. ALT at the End of 24 Weeks of Follow-up in the Initial Studies and =5 Years of Long-term Follow-up

ALT at Follow-up Week 24 ALT at Year 5 or Later, n (%)

Normal Abnormal
Normal 187 (89) 22 (11)
Abnormal 4 (36) 7 (64)

ALT = alanine aminotransferase.
Most abnormal ALT values were slightly above the upper limit of normal, and the highest elevation remained <5 times the upper limit of normal.
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Tolerability

* 11% (64 of 567) of patients who previously were treated with PEG-IFN alfa-2b, with or without ribavirin, reported serious adverse events
during the long-term follow-up study

— In 3 patients, the serious adverse event (papillary thyroid cancer, peripheral neuropathy/hypertension, or ureteral calculi) was considered
by the principal investigators to be possibly related to PEG-IFN alfa-2b

e 5 patients who attained SVR died during long-term follow-up (Table 5)
— No deaths were attributed to study drugs

Table 5. Deaths Reported During Long-term Follow-up: All Patients Were Sustained Responders

Time of Death, Relationship
Patient Age,y Sex Treatment Cause of Death Days After Treatment to Study Drugs
1 29 F PEG-IFN alfa-2b 0.5 + RBV Myocardial infarction 2138 Unlikely
2 58 M PEG-IFNalfa-2b1.5+RBy _Adenocarcinoma of lung with 1163 Unlikely
' metastases to brain and kidneys
3 48 M PEG-IFN alfa-2b 1.5 + RBV Right coronary embolism 1518 Unlikely
_ _ Ventricular fibrillation probably :
4 66 F PEG-IFN alfa-2b 1.5 + RBV caused by coronary occlusion 1524 Unlikely
4 o7 M PEG-IFN alfa-2b 1.5 + RBV Prostate cancer 1525 Unlikely

F = female; M = male; PEG-IFN = peginterferon; RBV = ribavirin; 0.5 = 0.5 pg/kg/wk; 1.5 = 1.5 pg/kg/wk.

e Kaplan-Meier estimate for continued sustained response over 5 years was 99% (97%-100%)
e As reported for other therapies, all confirmed relapses occurred within the first 2 years of follow-up
e 89% of patients with normal ALT at the end of 24 weeks of follow-up in the initial studies had normal ALT at least 5 years later

e During follow-up, clinical progression of liver disease was reported in 1 nonresponder; no sustained responders experienced clinical
progression of liver disease

e Attainment of SVR after treatment with PEG-IFN alfa-2b, with or without ribavirin, predicts long-term clearance of HCV
— 99% of patients who attained SVR maintained long-term viral clearance

* These results, and those of McHutchison et al,? suggest that successful treatment (SVR) of hepatitis C with IFN alfa-2b (with or without
ribavirin) leads to clinical cure of this chronic disease
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