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Background/Purpose: Pegylated interferon (PegIFN) plus ribavirin (RBV) combination therapy
has been the standard of care since 2002. Although a better viral response has been achieved
among chronic hepatitis C (CHC) patients in Taiwan, approximately 25% of hepatitis C virus
(HCV) genotype 1 (G1) patients and 15% of G2 patients failed to achieve a sustained virological
response (SVR) at the first therapy. The actual cost-effectiveness of the retreatment remains
elusive. The present study conducted a real-world cost-effectiveness analysis of a large cohort
among different pre-specified subgroups of treatment-experienced CHC patients.
Methods: A total of 117 patients with CHC who failed to achieve SVR at the first IFN-based ther-
apy and received a second IFN-based therapy were enrolled. The inpatient and outpatient
costs were acquired from National Health Insurance Research Database of Taiwan. The related
medical care costs per treatment and per SVR were calculated.
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Results: We demonstrated that the average cost per SVR achieved was $13,722 in treatment-
experienced CHC patients. Especially, patients with HCV G1 infection, baseline viral loads
> 400,000 IU/mL, advanced hepatic fibrosis, not achieving a rapid viral response at week 4
or complete early viral response at week 12, had poorer cost-effectiveness for PegIFN/RBV
retherapy, ranging from around $15,520 to as high as $72,546 per SVR achieved.
Conclusion: In the current study, we explored the real-world cost-effectiveness data of
PegIFN/RBV for different subgroups of treatment-experienced HCV patients. These findings
provide information for policy-makers for making decisions on treatment strategies of costly
direct-acting antiviral agents for retreating CHC patients.
Copyright ª 2017, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction

Over 185 million people are infected with hepatitis C virus
(HCV) worldwide.1e3 Persistent HCV infection leads to
cirrhosis in 20% of patients who may develop hepatocellular
carcinoma (HCC) and hepatic decompensation with an
annual incidence of 1e5% and 2e6%, respectively.4,5 In
Taiwan, not only hepatitis B but also hepatitis C is prevalent
with an age- and sex-adjusted prevalence rate of antibodies
to HCV of approximately 3.3%,6 primarily due to several HCV
hyperendemic areas in the southwestern coastal region.7,8

Pegylated interferon (PegIFN) plus ribavirin (RBV) com-
bination therapy has been the standard of care since 2002.
Achievement of a sustained virological response (SVR) re-
duces the risk of liver cirrhosis, HCC, and liver-related
mortality.9e12 Although Taiwanese patients tend to respond
better to PegIFN/RBV than patients in Western coun-
tries13,14 due to the higher frequency of favorable
interleukin-28B (IL28B) genotypes in East Asian pa-
tients,15,16 around 25% patients are positive for naive HCV
genotype 1 (G1), whereas approximately 15% of naive G2
patients failed to achieve an SVR.17e19

A second course of PegIFN/RBV (48 weeks and 24 weeks
for HCV G1 and G2, respectively) was effective in the
retreatment of a substantial group of treatment-
experienced HCV G120 and G2 patients21 in Taiwan.
Although numerous studies have reported the treatment
efficacy of PegIFN/RBV in the retreatment of patients who
failed prior IFN-based therapy,22e27 little is known about the
cost-effectiveness of the treatment. Moreover, PegIFN/RBV
treatment has been associated with frequent adverse
events, leading to increased costs of close monitoring and
management. In contrast, dose reductions and early
discontinuation28 may reduce medical expenses. Therefore,
it is necessary to develop a model to represent the real-
world cost-effectiveness of the retreatment. Since 1995,
the Taiwan National Health Insurance (NHI) has covered over
99.7% of the population. The Taiwan National Health Insur-
ance Administration first started to reimburse for PegIFN/
RBV retreatment for chronic hepatitis C (CHC) in 2009.
Therefore, this comprehensive database may offer the best
resource of the real-world cost-effectiveness of this treat-
ment. In our previous study, we reported its real-world cost-
effectiveness in a population of treatment-naive patients
within the outpatient database.29 The present study con-
ducted a real-world cost-effectiveness analysis of a large

cohort that included both outpatient and inpatient infor-
mation by linking a clinical cohort in a real-world clinical
practice to the national database of the NHI research
database (NHIRD) in Taiwan to explore factors associated
with the cost-effectiveness of PegIFN/RBV among different
pre-specified subgroups of treatment-experienced CHC pa-
tients. Although the newly introduced IFN-free direct-acting
antivirals (DAA) provide very high treatment efficacy,
shorter treatment duration, and good safety profiles for the
treatment of patients who fail prior IFN-based therapy,30e32

the very high costs of DAA make it unavailable and/or un-
affordable in many resource-constrained areas.33

Material and methods

Study population

In the hospital-based cohort study, a total of 519 patients
with CHC who failed prior IFN-based therapy and received a
second IFN-based therapy were consecutively enrolled in a
medical center and two core regional hospitals. All treat-
ment courses with available on-treatment clinical data
were assessed. However, 103 patients with HCC before
antiviral treatment or coinfected with hepatitis B virus or
HIV were excluded. The subsequent 416 treatment-
experienced patients were further linked to the entire
population of outpatient/inpatient expenditures and order
in the NHIRD. Patients were further excluded if they met
the following criteria: (1) the date of outpatient visits were
not within the assessed HCV management period; (2) the
treatment starting date was after January 1, 2013; (3) the
patients were not administered PegIFN/RBV at each visit;
and (4) a lack of SVR information. Finally, 117 treatment-
experienced CHC patients retreated with PegIFN/RBV were
enrolled in the cost-effectiveness analysis (Figure 1).

All patients provided written informed consent. The
institutional review boards at the participating hospitals
approved the protocols, which conformed to the guidelines
of the International Conference on Harmonization for Good
Clinical Practice costs.

Clinical data from laboratory tests and SVR
assessment

Serum HCV RNA levels were measured using a qualitative
real-time polymerase chain reaction (PCR) with a detection
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