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Executive summary

Background

Chronic infection with the hepatitis C virus (HCV) is a significant public health problem in 
England and Wales. It is thought that around 0.5% of people aged 15–59 years are chronically 
infected, although prevalence estimates vary both geographically and in different population 
groups. Progressive liver disease, as a result of chronic HCV infection, usually develops slowly 
over 20–50 years and may lead to cirrhosis, hepatocellular carcinoma, liver failure and eventual 
death. Symptoms are typically mild and non-specific but nevertheless can cause a decrease in 
quality of life (QoL). Peginterferon alfa and ribavirin combination therapy is currently used in 
the UK for treatment of chronic HCV, having been recommended by the National Institute for 
Health and Clinical Excellence (NICE). Successful treatment is considered to be attainment of 
a sustained virological response (SVR), defined as undetectable serum HCV ribonucleic acid 
(RNA) 6 months after cessation of treatment. Since these recommendations, there have been 
extensions to the licences for both peginterferons to allow patients who have a low viral load 
(LVL) and achieve a rapid virological response (RVR) at 4 weeks’ treatment to receive shortened 
treatment courses; patients who relapsed or did not respond to a previous course of peginterferon 
alfa combination therapy to undergo a second course; and patients with HCV/human 
immunodeficiency virus (HIV) co-infection to receive treatment. This review focuses specifically 
on these new indications.

Objectives

To assess the clinical effectiveness and cost-effectiveness of peginterferon alfa plus ribavirin for 
the treatment of chronic HCV in three specific patient subgroups: those eligible for shortened 
treatment courses, those eligible for re-treatment following previous non-response or relapse; and 
those who are co-infected with HIV.

Methods

Clinical effectiveness
A sensitive search strategy was designed and applied to 14 electronic bibliographic databases 
(including the Cochrane Library, MEDLINE and EMBASE) from the year 2000 to October 2009. 
Bibliographies of retrieved papers were screened, key hepatitis C resources and symposia were 
searched, and experts were also contacted to identify any additional published and unpublished 
references. Manufacturers’ submissions to NICE were also searched.

Titles and abstracts were screened for eligibility by one reviewer. Inclusion criteria were 
defined a priori and applied independently by two reviewers to the full text of retrieved papers 
using a standard form. Studies were eligible for inclusion if the participants were adults with 
chronic HCV, restricted to the patient groups described above. The relevant intervention was 
peginterferon alfa and ribavirin combination therapy (or monotherapy for those who were 
unable to tolerate ribavirin) compared with shortened-duration courses of combination therapy 
(24 weeks for genotype 1, 16 weeks for genotypes 2 and 3) or best supportive care (BSC). The 
outcomes included measures of virological response during and after treatment, and adverse 
effects. Only randomised controlled trials (RCTs) were eligible for inclusion.
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Data extraction and assessment of methodological quality was undertaken by one reviewer and 
checked by a second. Differences in opinion were resolved through discussion at each stage. The 
trials were reviewed in a narrative synthesis with tabulation of the results of all included studies. 
A meta-analysis was not undertaken owing to differences in the drug regimens, and because 
outcome data were based on relatively small subgroups of the randomised patients.

Cost-effectiveness
A systematic review of economic evaluations of peginterferon alfa in the specified patient groups 
was undertaken using standard methods for evidence synthesis. We adapted our previously 
published economic model of antiviral treatment for chronic HCV to estimate the cost-
effectiveness of peginterferon alfa-2a and peginterferon alfa-2b in subgroups of adults who were 
eligible for a shortened duration of treatment with peginterferon alfa; had failed to respond to or 
had relapsed on previous treatment with peginterferon alfa; or were co-infected with HCV/HIV. 
The perspective of the cost-effectiveness analysis was that of the UK NHS and Personal Social 
Services. The short-term outcome of treatment was SVR. The model extrapolated the impact of 
SVR on life expectancy, quality-adjusted life expectancy and lifetime costs for each subgroup 
of patients with HCV. Published QoL weights estimated for a UK trial in patients with chronic 
HCV were used to derive the quality-adjusted life-years (QALYs) associated with each treatment 
strategy. Resource use associated with antiviral treatment was estimated from clinical guidelines 
and advice from clinical practitioners. Drug costs were taken from the British National Formulary 
(No. 58). To estimate costs associated with the management of chronic HCV, values from a 
UK trial in patients with chronic HCV were used. Costs and benefits were discounted at 3.5%. 
Uncertainty was explored through probabilistic and deterministic sensitivity analysis.

Results

Clinical effectiveness
A total of 2400 references were identified. Six RCTs (reported in eight publications) were 
included in the review of clinical effectiveness, all reporting peginterferon alfa and ribavirin 
combination therapy in patients who were eligible for shortened treatment duration. No 
RCTs comparing peginterferon alfa with or without ribavirin with BSC were identified for the 
re-treatment or co-infection populations. Shortened treatment in patients with genotype 1 was 
evaluated in four trials, genotype 2 in one trial, and genotypes 2 and 3 in one trial. In five of the 
trials, patients had LVL at baseline (based on mean viral load). Assessment of methodological 
reporting and quality varied between the included studies but was judged as good overall.

In the subgroup of patients who achieved an RVR and had LVL [< 400,000 international units 
(IU)/ml or ≤ 800,000 IU/ml] at baseline, SVR rates were comparable between groups who 
received standard treatment (range 83%–100%) and shortened treatment (range 84%–96%), 
with no statistically significant differences between groups. Rates were broadly similar regardless 
of genotype. However, none of the studies was statistically powered for these relatively small 
subgroups and results should therefore be interpreted with caution.

For both genotype 1 and genotype 2 and 3 patients, there were no statistically significant 
differences in rates of RVR between treatment groups that received the standard duration of 
treatment compared with those that received shortened courses. The proportion of patients 
achieving an RVR was observed to be higher in those with genotypes 2 and 3 than in those with 
genotype 1.

In the one trial reporting virological relapse rates in the subgroup of patients with an RVR and 
LVL, rates were low and not significantly different between those treated for 24 versus 48 weeks 
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(3.6% vs 0% respectively, p = 1.000). Adverse events were reported for treatment groups as 
a whole and the reporting of statistical tests varied. The most frequently occurring adverse 
events were similar across all of the trials and included flu-like symptoms, insomnia, anorexia, 
dermatological symptoms and alopecia. There was a trend for a lower incidence of adverse events 
and fewer dose discontinuations in patients receiving a shortened treatment regimen, although 
on the whole there were no statistically significant differences between treatment arms (where 
reported). None of the trials measured QoL as an outcome measure.

Cost-effectiveness
The systematic review of cost-effectiveness studies identified two published economic evaluations 
that met the inclusion criteria, both of which focused on patients co-infected with HCV/HIV. 
The included economic evaluations used Markov models to extrapolate from SVRs reported in 
clinical trials to life expectancy and (in one case) quality-adjusted life expectancy gains associated 
with antiviral treatment strategies for patients who were co-infected with HCV/HIV. Both 
evaluations indicated that HCV antiviral treatment was associated with gains in life expectancy 
for HCV/HIV co-infected patients. A systematic search for published studies of QoL found no 
relevant studies.

Roche submitted a dossier in support of peginterferon alfa-2a combined with ribavirin in three 
subgroups of patients: shortened duration of treatment for patients with LVL who exhibited 
an RVR; re-treatment in patients who did not respond or relapsed on previous treatment with 
peginterferon alfa; and treatment of patients with HCV/HIV co-infection. Roche’s base-case 
results comparing shortened treatment with standard treatment duration indicated positive 
ICERs of £15,472 per QALY gained for genotype 1 and 4 patients and £2719 for genotypes 2 and 
3 with LVL and RVR. For non-responders, comparing re-treatment with BSC, the ICERs were 
£3334 and £809 per QALY gained for genotypes 1 and 4, and 2 and 3, respectively. Re-treatment 
with peginterferon alfa dominated BSC in patients who relapsed after previous treatment. Roche 
reported that, overall in patients co-infected with HCV/HIV, peginterferon dominated non-
peginterferon and ribavirin combination therapy.

Schering-Plough submitted a dossier in support of peginterferon alfa-2b combined with ribavirin 
in two of the three subgroups of patients within the scope of the NICE appraisal: re-treatment 
in patients who did not respond or relapsed on previous treatment with peginterferon alfa, and 
treatment of patients with HCV/HIV co-infection. For re-treatment with peginterferon alfa-2b 
compared with BSC, the overall ICER in non-responders/relapsers was £4387 per QALY gained. 
In genotypes 1 and 4 the ICER was £7177, and in genotypes 2 and 3 it was £783 per QALY 
gained. The ICER for peginterferon alfa-2b in HCV/HIV patients compared with BSC was £1637 
in genotypes 1 and 4, and £403 in patients with genotypes 2 and 3. The ICER for all patients was 
£1077.

In our base-case analysis, SVRs for peginterferon alfa-2a from two trials included in our 
systematic review of clinical effectiveness were used to model cost-effectiveness in genotype 1 
patients who were eligible for shortened treatment. The ICERs ranged from £35,000 to £65,000. A 
further two trials from our systematic review were used to model cost-effectiveness in genotype 
2 and 3 patients in this group. In this case, shortened treatment dominated standard treatment 
duration. For genotype 1 patients with LVL and RVR, shortened treatment duration with 
peginterferon alfa-2b dominated standard treatment.

In genotype 1 and genotype non-1 patients who were re-treated with peginterferon alfa-2a, the 
ICERs were £9169 and £2294, respectively. In genotype 1 and 4 patients who were re-treated with 
peginterferon alfa-2b, the ICER was £7681, whereas re-treatment dominated BSC for genotype 
2 and 3 patients. In HCV/HIV co-infected patients receiving peginterferon alfa-2a the ICER was 
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£7941 per QALY gained in genotype 1 and 4 patients, whereas peginterferon alfa-2a dominated 
BSC in genotypes 2 and 3. In co-infected patients receiving peginterferon alfa-2b the ICER was 
£11,806 in genotypes 1 and 4, and £2161 in genotypes 2 and 3.

Discussion

The evidence suggests that patients can receive shorter courses of peginterferon combination 
therapy without compromising the likelihood of achieving an SVR. However, SVRs according to 
baseline LVL and RVR were based on subgroups of varying sizes of the randomised patients, and 
these are likely to be underpowered. The results of the trials in these subgroups should therefore 
be regarded as speculative.

There is substantial uncertainty over the data used to populate the economic model, with little 
evidence available to update the model for the subgroups of patients covered by the review.

Conclusions

In summary, the clinical trial evidence indicates that patients may be successfully treated 
with a shorter course of peginterferon alfa and ribavirin combination therapy for 16 weeks 
(genotypes 2 and 3), or 24 weeks (genotype 1), without compromising SVR rates. However, 
the cost-effectiveness analyses indicate that a judgement is required on the value of the QALY 
loss that may result from adopting shorter treatment duration, if shorter treatment duration is 
associated with a lower SVR than standard duration. The cost-effectiveness results submitted by 
the manufacturers and those reported in our independent analysis suggest that treatment with 
peginterferon alfa in the specified subgroups of patients will yield QALY gains, without excessive 
increase in costs, and may be cost saving in some situations.

There is a need for further RCT evidence, particularly in people who have not responded to, or 
who have relapsed following, treatment. Phase II and Phase III trials are currently in progress, 
evaluating the safety and efficacy of protease inhibitors and nucleoside analogues for treatment-
naive and treatment-experienced people with chronic HCV infection.
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