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ABSTRACT

Background: Shortened courses of treatment with pegylated inter-
feron alfa and ribavirin for patients with hepatitis C virus infection who
experience rapid virologic response can be effective in appropriately
selected patients. The cost-effectiveness of truncated therapy is not
known. Objective: To assess the cost-effectiveness of response-guided
therapy versus standard-duration therapy on the basis of best available
evidence. Methods: We developed a decision model for chronic hepa-
titis C virus infection representing two treatment strategies: 1) stan-
dard-duration therapy with pegylated interferon alfa and ribavirin for
48 weeks in patients with genotype 1 or 4 and for 24 weeks in patients
with genotype 2 or 3 and 2) truncated therapy (i.e., 50% decrease in
treatment duration) in patients with rapid virologic response. Patients
for whom truncated therapy failed began standard-duration therapy
guided by genotype. We used a Markov model to estimate lifetime costs
and quality-adjusted life-years. Results: In the base-case analysis,
mean lifetime costs were $46,623 + $2,483 with standard-duration

therapy and $42,354 + $2,489 with truncated therapy. Mean lifetime
quality-adjusted life-years were similar between the groups (17.1 = 0.7
with standard therapy; 17.2 = 0.7 with truncated therapy). Across
model simulations, the probability of truncated therapy being eco-
nomically dominant (i.e., both cost saving and more effective) was
78.6%. The results were consistent when we stratified the data by
genotype. In one-way sensitivity analyses, the results were sensitive
only to changes in treatment efficacy. Conclusion: Truncated ther-
apy based on rapid virologic response is likely to be cost saving for
treatment-naive patients with chronic hepatitis C virus infection. Cost-
effectiveness varied with small changes in relative treatment efficacy.
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Introduction

It is estimated that 2% of the world’s population is infected with
hepatitis C virus (HCV), representing more than 170 million people
[1]. Antiviral therapy with pegylated interferon alfa and ribavirin
has shown moderate success in the treatment of patients with
chronic HCV infection, although treatment is associated with sig-
nificant costs and potential side effects [2,3].

Current guidelines in the United States recommend that pa-
tients receive a combination of pegylated interferon alfa and riba-
virin for durations that vary on the basis of viral genotype. Patients
with genotype 1 or 4 receive treatment for 48 weeks; patients with
genotype 2 or 3 receive treatment for 24 weeks [4]. In contrast, the
most recent guidelines from the European Association for the
Study of the Liver [5] recommend that shorter courses of antiviral
therapy guided by rapid virologic response (i.e., undetectable viral
RNA at week 4) should be considered in appropriately selected
patients.

These recommendations are based on data from both observa-
tional analyses and randomized clinical trials in which the strength
of association between rapid virologic response and sustained viro-
logic response was mixed [6-25]. Furthermore, it is unclear whether
the potential short-term benefits to patients and health care systems
in reducing treatment duration are offset by a higher proportion of
patients who do not have sustained virologic response and experi-
ence long-term complications of hepatitis. Nevertheless, clinical
consensus in many countries, as represented by the European guide-
lines, now recommend basing the duration of treatment on rapid
virologic response and genotype, also known as response-guided
therapy. Thus, the goal of our analysis was to assess the cost-effec-
tiveness of response-guided therapy versus standard-duration ther-
apy on the basis of best available evidence. Although response-
guided therapy has not been adopted in the United States, this
analysis may help providers evaluate the balance of short-term and
long-term costs and benefits of response-guided therapy and provide
guidance for the design of future studies to validate the use of rapid
virologic response as an actionable biomarker.
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Fig. 1 - Decision tree for standard-duration therapy and response-guided therapy. EVR, early virologic response; HVL, high
viral load; LVL, low viral load; nRVR, no rapid virologic response; nSVR, no sustained virologic response; RVR, rapid

virologic response; SVR, sustained virologic response.

Methods

In a decision-analytic model (Fig. 1), we compared standard-dura-
tion therapy with response-guided therapy in a hypothetical pop-
ulation of treatment-naive patients with chronic HCV infection. In
the standard-duration arm, patients with viral genotype 1 or 4
received ribavirin and pegylated interferon alfa for 48 weeks and
patients with genotype 2 or 3 received the same therapy for 24
weeks. Treatment of patients with genotype 1 or 4 was halted at
week 12 if the patient did not experience early virologic response
(i.e., had <2 log reduction in viral RNA at week 12). Patients with
genotype 2 or 3 received 24 weeks of therapy regardless of viral
kinetics.

In the response-guided arm, the duration of therapy varied on
the basis of genotype, baseline viral load for patients with geno-
type 1, and rapid virologic response at week 4. Treatment duration
was truncated by 50% for patients with genotype 1 and low viral
load (=600,000 IU/mL) and for patients with genotypes 2, 3, or 4
who experienced rapid virologic response. Patients with genotype
1 and high viral load stopped treatment at week 12 or 24 if re-
sponse to therapy was inadequate (i.e., <2 log reduction in viral
RNA at week 12 or detectable viral RNA at week 24). The remaining
patients in the genotype 1 group without rapid virologic response
continued with the full course (i.e., 48 weeks) of treatment. Pa-
tients for whom truncated therapy failed were re-treated with
standard-duration therapy (i.e., 24 or 48 weeks) guided by viral
genotype.

Probabilities of treatment efficacy

Table 1 shows the probabilities used in the decision tree. An inter-
national panel of physicians with expertise in viral hepatitis re-
viewed the published literature for reports comparing the efficacy
of standard-duration and response-guided therapy [6-25]. When
possible, we selected base-case probabilities and standard errors
from a single source in which all relevant probabilities within a
genotype were available. For genotype 1, no randomized trial con-

tained both viral kinetic data and rates of sustained virologic re-
sponse. Thus, we obtained the majority of our estimates from the
Individualized Dosing Efficacy vs. Flat Dosing to Assess Optimal
Pegylated Interferon Therapy study [26]. We selected this study
because the study sponsor provided robust data on viral kinetics,
which are critical to the decision model. Because the Individual-
ized Dosing Efficacy vs. Flat Dosing to Assess Optimal Pegylated
Interferon Therapy trial did not evaluate outcomes with shortened
antiviral therapy, we applied the rate of sustained virologic re-
sponse conditional on having experienced rapid virologic re-
sponse from a trial designed to test the efficacy of truncated ther-
apy [25]. We selected these rates so that the overall rates of
sustained virologic response in the standard-duration and re-
sponse-guided therapy groups would be similar, consistent with a
recent meta-analysis [27].

For genotypes 2 and 3, we obtained estimates of treatment
efficacy for standard and truncated therapy from a 2008 meta-
analysis by Andriulli et al. [6]. Again, because this source did not
report viral kinetics, we used data on rapid virologic response from
one of the randomized trials included in the meta-analysis and
varied this probability widely in the sensitivity analysis [23]. Treat-
ment efficacy data for genotype 4 were derived from a single pub-
lished randomized trial [13].

We determined probability ranges on the basis of a review of all
available evidence, summarized in Table 1. When relevant alter-
native estimates were not found (i.e., probability of early virologic
response in patients with high viral load, probability of 24-week
response in patients with high viral load, and probability of sus-
tained virologic response in patients with high viral load), we es-
timated ranges as 20% higher or lower than the baseline value. For
response-guided therapy, we assumed that the probability of sus-
tained virologic response with re-treatment after failed truncated
therapy was 20% in the base-case model and varied this value
widely in sensitivity analyses. Finally, we did not assume long-
term treatment benefit for patients who experienced relapse and
for whom re-treatment failed.
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