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This appendix provides additional details on the health-state transition probabilities, the
percentages of participants in each trial arm who received the components of their assigned
regimens over the course of the treatment period in the ADVANCE and REALIZE clinical trials,
the derivation of the utility values used in the model, and the results of the one-way and

probabilistic sensitivity analyses.



Additional Information on Transition Probabilities Used in the Post-
Treatment Phase of the Model

Annual probabilities of progression in METAVIR fibrosis score for patients not achieving
sustained virologic response (SVR), stratified by sex and age (< 50 years, > 50 years), were
obtained from a recent disease progression model (Davis et al., 2010) and based on a meta-
analysis of 111 published studies on hepatitis C virus (HCV) disease progression (Thein et al.,
2008). Annual probabilities of progression in METAVIR fibrosis score for patients with SVR
and with no or mild fibrosis (FO-F2) were assumed to be zero, which was consistent with data
reported in various published studies (Poynard et al., 2000; Poynard et al., 2002; Camma et al.,

2004; Sherman et al., 2011).

Transition probabilities between the other health states (METAVIR fibrosis scores F3 and F4,
decompensated cirrhosis [DCC], hepatocellular carcinoma [HCC], liver transplant, and HCV-
related death) were derived from a comprehensive review of the published literature, including
published HCV economic models and epidemiology studies of disease progression with and
without treatment (Ascher et al., 1994; Bennett al., 1997; Berenguer et al., 2009; Bruno et al.,
2007; Detre et al., 1996; Di Marco et al., 2007; Fattovich et al., 1997; Gramenzi et al., 2001,
Grieve and Roberts, 2002; Grieve et al., 2006; Kilpe et al.,1993; Okuda et al., 1985; Saab et al.,
2010; Salomon et al., 2003; Shepherd et al., 2007; Siebert et al., 2003; Sullivan et al., 2004;
Thein et al., 2008; Thuluvath et al., 2010; Veldt et al., 2007; Wong and Koff, 2000). Specifically,
values for the transition from F3 to HCC for patients with or without SVR were assumed to be
the same and were taken from Bennett and colleagues’ (1997) cost-effectiveness analysis. Values
for transitions from compensated cirrhosis (F4) to either DCC or HCC differed by SVR status

and were taken from Saab and colleagues’ (2010) economic evaluation of the impact of antiviral



therapy at different stages of HCV infection. Saab and colleagues’ estimates were used because
these estimates were based on the published natural history studies and clinical trials that were
analyzed in the meta-analysis and meta-regression performed by Thein and colleagues (2008).
Because clinical trial data were included in the meta-analysis and meta-regression, Saab and
colleagues (2010) were able to generate disease progression estimates that differentiated between

patients with SVR and patients without SVR.

Transition probabilities from DCC to HCC and from DCC or HCC to death were based on
Fattovich and colleagues’ (1997) natural history study that followed 384 patients with
compensated cirrhosis resulting from HCV infection. This study was used by Grieve and
colleagues (2006) to estimate transition probabilities in a cost-effectiveness analysis comparing

pegylated interferon with interferon treatment, both with ribavirin.

The probability of liver transplant was estimated by dividing the number of liver transplants
performed each year in the United States due to DCC or HCC by the prevalent population with
DCC or HCC, respectively. These estimates were obtained from Bennett and colleagues (1997)
for DCC and from Thuluvath and colleagues (2010) and the National Cancer Institute’s (2009)
Surveillance, Epidemiology, and End Results (SEER) statistics for HCC. The probabilities of
death in the first year and in subsequent years following a liver transplant were estimated from
three observational studies of individuals undergoing liver transplant as a result of HCV
infection (Ascher et al., 1994; Detre et al., 1996; Kilpe et al., 1993). These studies were used in
several later cost-effectiveness analyses, including the analyses by Bennett and colleagues (1997)

and Siebert and colleagues (2003).



Appendix Tables

Table S1. Drug Use Observed in ADVANCE and REALIZE by Patient Subgroup and 4-Week Time Interval®

Treatment-Naive Patients

Prior Relapsers”

Prior Partial Responders

Prior Null Responders

PR PR PR PR
Week TVR+PR Alone TVR+PR Alone TVR+PR Alone TVR+PR Alone
Interval TVR PR PR TVR PR PR TVR PR PR TVR PR PR
0-4 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
4-8 93.1% 95.9% 96.7% 95.1% 97.9% 98.5% 93.8% 99.0% 96.3% 96.6% 97.3% 100.0%
8-12 84.8% 93.4% 95.6% 90.2% 95.1% 95.6% 88.7% 94.8% 88.9% 70.7% 95.2% 97.3%
12-16 — 91.5% 94.7% — 93.7% 95.6% — 93.8% 88.9% — 93.2% 97.3%
16-20 — 87.1% 83.4% — 92.0% 89.7% — 89.7% 59.3% — 80.3% 29.7%
20-24 — 85.4% 82.5% — 90.9% 89.7% — 88.7% 59.3% — 70.1% 29.7%
24-28 — 28.9% 81.4% — 15.7% 86.8% — 86.6% 51.9% — 65.3% 27.0%
28-32 — 22.0% 61.5% — 15.7% 75.0% — 79.4% 25.9% — 57.1% 16.2%
32-36 — 21.8% 59.8% — 15.4% 66.2% — 79.4% 22.2% — 51.0% 10.8%
36-40 — 20.9% 59.0% — 15.4% 64.7% — 79.4% 18.5% — 49.0% 10.8%
40-44 — 20.9% 58.4% — 15.4% 61.8% — 79.4% 18.5% — 46.3% 10.8%
44-48 — 20.1% 56.8% — 15.4% 61.8% — 79.4% 14.8% — 43.5% 10.8%

eRVR indicates extended rapid virologic response; HCV, hepatitis C virus; PR, pegylated interferon alfa-2a plus ribavirin; RGT, response-guided therapy;

TVR, telaprevir.

& Captures all reasons for drug discontinuation, including eRVR, treatment futility, and adverse events. These data are used in the treatment phase of the model to
calculate total HCV-treatment drug costs for each arm and to weight the treatment-phase utility scores by the amounts of time spent on TVR and PR, on PR only,
or off treatment in each arm (Vertex Pharmaceuticals, unpublished data, 2011).

® In REALIZE, prior relapsers were not eligible for RGT (i.e., they were not allowed to stop PR therapy at week 24 if they achieved eRVR). However, the model
utilized adjusted drug use data to account for RGT in this patient subgroup for consistency with the telaprevir prescribing information (INCIVEK, 2012).



Table S2. Utility Values, by Drug Use and Averaged Over the 72-Week Treatment
Period

Previously Treated Patients

Treatment-

Data Type/ Naive Prior Prior Partial Prior Null
Regimen Patients Relapsers Responders  Responders
Utility scores by drug use (converted from clinical trial EQ-5D data)®
TVR+PR

On treatment with TVR and PR 0.798 0.798

On treatment with PR 0.825 0.808

Off treatment” 0.911 0.913
PR alone

On treatment with PR 0.818 0.826

Off treatment” 0.911 0.913
Average utility values for 72-week treatment phasec'd
TVR+PR 0.876 0.873 0.850 0.862
PR alone 0.863 0.865 0.883 0.887

EQ-5D indicates 5-dimension EuroQol quality-of-life instrument; PR, pegylated interferon alfa-2a plus ribavirin;
TVR, telaprevir.

& Utility scores for each treatment arm were converted from clinical trial EQ-5D data (Vertex Pharmaceuticals,
unpublished data, 2011) and implicitly account for treatment-related adverse events. For the TVR+PR arm, utility
scores were collected separately for two time periods: first, the time during which patients were on treatment with
TVR and PR; second, the time during which patients were on treatment with PR only.

® Modeled patients who were off treatment for any reason (i.e., eRVR, treatment futility, adverse events, or any other
reason) were assigned utility scores calculated from baseline (pre-treatment) EQ-5D data for participants in the
pooled 12-week TVR+PR and PR-alone arms of the clinical trials.

¢ Calculated by multiplying the drug-specific utility scores above by the respective amounts of time spent on treatment
with TVR and PR, on PR only, or off treatment in each patient subgroup (see Table S1). These average utility values
are applied by the model over the 72-week treatment phase and account for patients who discontinued part or all of
their HCV-treatment regimen during the treatment period.

“ Due to the availability of response-guided therapy for treatment-naive patients and prior relapsers treated with
TVR+PR, the model estimated higher utility values, on average, for the TVR+PR arm than for the PR-alone arm in
these patient subgroups. Response-guided therapy allowed patients in the TVR+PR arm to spend more time off
therapy, when utility scores were higher.



Appendix Figures

Figure S1. One-Way Sensitivity Analysis Results: Tornado Diagrams

Figure Sla. Treatment-Naive Patients
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Figure S1b. Prior Relapsers?®
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Figure Sic. Prior Partial Responders

SVR rates for PR alone (85% CI)
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Transition probabilities between METAVIR states, no SVR (-50%, +100%)
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Parameter
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Cost of HCC (-25%, +50%)

Cost of LT (-25%, +50%)

Utility values for DCC, HCC, and LT {4+ 10%)
Treatment phase utility values (-+ 10%)
Adverse event treatment costs (-25%, +50%)
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Figure S1d. Prior Null Responders
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Cost of DCC (-25%, +50%)

Cost of HCC (-25%, +50%)

Cost of LT (-25%, +50%)

Utility values for DCC, HCC, and LT {4+ 10%)
Treatment phase utility values (-+ 10%)
Adverse event treatment costs (-25%, +50%)

Mon-treatment drug costs, on-treatment (-25%, +50%)

Cl indicates confidence interval; DCC, decompensated cirrhosis; ICER, incremental cost-effectiveness ratio;
HCC, hepatocellular carcinoma; LT, liver transplant; PR, pegylated interferon alfa-2a plus ribavirin; QALY, quality-
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adjusted life-year; SVR, sustained virologic response; TVR, telaprevir.

# Negative ICERs indicate that TVR+PR dominated PR alone (i.e., TVR+PR exhibited more QALYs at a lower total

cost than PR alone).



Figure S2. Probabilistic Sensitivity Analysis Results: Cost-effectiveness
Acceptability Curves

Figure S2a. Treatment-Naive Patients
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Figure S2b. Prior Relapsers®
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Figure S2c. Prior Partial Responders
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Figure S2d. Prior Null Responders
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PR indicates pegylated interferon alfa-2a plus ribavirin; QALY, quality-adjusted life-year; TVR, telaprevir.

& Among prior relapsers, TVR+PR was the cost-effective choice in over 94% of simulation runs for all willingness-to-
pay thresholds tested between $0 and $100,000 per QALY gained.
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