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ABSTRACT  
Background: For patients with mild chronic hepatitis C the cost-effectiveness of antiviral 
therapy is unknown.  
Aims: To assess whether anti-viral therapy (either interferon α or peginterferon α combined with 
ribavirin) is cost-effective at a mild stage compared to waiting and only treating those cases who 
progress to moderate disease.  
Patients: Cases with mild chronic hepatitis C. 
Methods: A cost-effectiveness model estimates long-term costs and outcomes for patients with 
mild chronic hepatitis C. The model uses effectiveness and cost data from the UK mild hepatitis 
C RCT, combined with estimates of disease progression and cost from observational studies.  
Results: For patients with genotype non-1, antiviral treatment at a mild rather than a moderate 
stage improved outcomes measured by Quality Adjusted Life Years (QALYs) gained. The mean 
cost per QALY gained from antiviral treatment with interferon α−2b and ribavirin, compared to 
no treatment, was £5,285 ($8,284). For these patients treatment at a mild stage with 
peginterferon α−2b and ribavirin rather than interferon α−2b and ribavirin, led to further 
additional QALYS; the average cost per QALY gained was £21,155 ($33,158). For patients with 
genotype 1, interferon α−2b and ribavirin treatment for mild disease only led to a sustained 
virological response (SVR) for 18% of cases and was not cost-effective.  
Conclusions: For patients with chronic hepatitis C and genotype non-1, antiviral treatment 
compared to no treatment at a mild stage, is cost-effective. For patients with genotype 1, antiviral 
therapy at a mild disease stage is not cost-effective. 
 
 
INTRODUCTION 
It is estimated that over 170 million people worldwide have been infected with the hepatitis C 
virus (HCV).[1] In the United States alone nearly four million people are infected with HCV and 
it is the most common cause of liver transplantation; the potential burden of the disease is 
therefore large.[2] [3] 
 
Anti-viral therapy, either interferon α or peginterferon α in combination with ribavirin, has been 
shown to be effective,[4] [5] [6] [7] and cost-effective for patients with chronic hepatitis C,[8] 
[9] [10] and has been recommended for patients with moderate disease or cirrhosis.[11] [12] [13] 
[14] However, there is no clear guidance on whether patients with histologically mild chronic 
hepatitis C should be treated. [11] [12] [13] [14] The efficacy of antiviral therapy is similar for 
patients with mild hepatitis C compared to patients with histologically more advanced hepatitis 
C.[6] However, there is a lack of evidence on whether treating patients with mild hepatitis C is 
more cost-effective than waiting, and only treating those cases that progress to moderate disease. 
Previous cost-effectiveness analyses have been hindered by a lack of data on effectiveness, costs, 
disease progression and health-related quality of life (HRQOL).[15] [16] [17] [18] 
 
This study measured the costs and effectiveness of providing antiviral treatment in routine 
clinical practice as part of a pragmatic RCT. This paper uses these data in a model to assess 
whether anti-viral therapy (either interferon α or peginterferon α combined with ribavirin) is 
cost-effective over the lifetime for patients with mild chronic hepatitis C.  
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METHODS 
Model 
A Markov model was used to estimate the lifetime cost-effectiveness of anti-viral treatment for 
patients with mild chronic hepatitis C. The model’s structure and main assumptions were similar 
to previous models for hepatitis C,[8] [9] [10] and have been described.[19] Briefly, the Markov 
model required the natural history of the disease to be divided into a series of health states 
(Figure 1). Two hypothetical cohorts with the characteristics of the UK mild hepatitis C trial 
population (summarised in Box 1),[20] were entered into the model and faced annual 
probabilities of progression to subsequent health states (Table 1).   
 
Box 1: Base case assumptions  
Base case assumptions 
Characteristics of cases at model entry: 40 years old, 60% men, 50% genotype 1 [20] 
‘Treatment group’: mild disease--interferon α−2b + ribavirin, moderate disease--no treatment 
‘No treatment group’: mild disease--no treatment, moderate disease--interferon α−2b + ribavirin 
Duration of treatment: up to 52 weeks for all patients 
Model duration: up to 50 years 

 
Table 1: Annual transition probabilities 
 mean estimate (SE) Source 
Mild-moderate disease 0.025(0.004) Wright et al (2005)[21] [22] 
Moderate disease-cirrhosis 0.037(0.007) Wright et al (2005)[21] [22] 
Cirrhosis-decompensated cirrhosis 0.039(0.01) Fattovich (1997)[23] 
Cirrhosis or decompensated cirrhosis-HCC 0.014(0.01) Fattovich (1997)[23] 
Decompensated cirrhosis-death 0.13(0.01) Fattovich (1997)[23] 
HCC-death 0.43(0.03) Fattovich (1997)[23] 
All cause death 0 to 0.19 GAD (2000)[24] 
 
The cases in the ‘treatment group’ were all assumed to have antiviral therapy at a mild stage, 
with a proportion having a SVR and no longer facing a probability of progression.[25] Patients in 
the ‘no treatment group’ did not receive treatment at a mild stage; those cases predicted by the 
model to reach moderate disease were assumed to have anti-viral treatment in accordance with 
recent UK recommendations.[11] 
 
Total costs and Quality Adjusted Life Years (QALYS) were estimated for each strategy. QALYS 
are frequently used in cost-effectiveness analyses as they recognise that an intervention may 
have an impact on health–related quality of life (HRQOL) as well as life expectancy. Thus, a 
year of life in ‘perfect health’ would be worth 1 QALY whereas a year of ‘unhealthy’ life would 
be worth less than 1. HRQOL is commonly recorded using the Euroqol (EQ-5D) which asks 
patients to rate their own HRQOL. The EQ-5D provides estimates of HRQOL on a scale from 0 
(dead) to 1 (perfect health). QALYS are then calculated by weighting life expectancy by the 
HRQOL experienced during each disease stage.  
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.064774 on 30 June 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 

 

4

In this study the total costs and total QALYS were estimated over the cohorts’ lifetime which 
was up to 50 years for patients entering the model aged 40 (the base case). Cases in the early 
stages of the model (e.g. mild disease) were subjected to general population all cause death rates 
[24]. Cases in the model who reached more advanced stages of liver disease (e.g. decompensated 
disease) were subjected to higher death rates based on estimates from previous studies. These 
estimates were assumed to encompass deaths related and unrelated to liver disease. Costs and 
outcomes were estimated over the patient’s lifetime so that the full impact of the intervention 
could be assessed.[26] 
 
Interventions, Effectiveness estimates and transition probabilities 
In the base case, the antiviral therapy considered was interferon α−2b and ribavirin. The 
treatment durations and regimens were those used in the treatment arm of the UK mild hepatitis 
C RCT;[20] patients randomized to the treatment arm received interferon α−2b (3 million units 
thrice weekly) and ribavirin (1000 or 1,200 mg daily), for a maximum of 52 weeks. The base 
case comparator was no treatment at a mild stage, which was defined by the monitoring received 
by the control group in the UK mild hepatitis C RCT and reflected routine practice for mild 
hepatitis C patients in the UK.[20] The UK mild hepatitis C RCT was a pragmatic trial designed 
to assess the effectiveness of providing the intervention as part of routine clinical practice. The 
proportions of patients having a SVR following interferon α−2b and ribavirin in the mild 
hepatitis C RCT were 33% overall, 18% for patients with genotype 1 and 49% for patients with 
genotype non-1.[20] The SVR rates were lower than those reported in international clinical trials 
of interferon α and ribavirin for patients with chronic hepatitis C.[4][5] The SVRs from the 
McHutchison RCT were used in a sensitivity to assess the robustness of the model’s results to 
the choice of efficacy data.[4] 
 
The effectiveness data for interferon α−2b and ribavirin from the mild hepatitis C RCT were 
used as a basis for estimating the likely effectiveness of peginterferon α−2b (1.5 mcg/kg) and 
ribavirin (1000-1200 mg) in routine clinical practice. In an international clinical trial examining 
efficacy and safety, Manns et al (1998) found that the odds ratios of a SVR for peginterferon 
α−2b and ribavirin compared to interferon α−2b and ribavirin were 1.25 (95% CI from 0.70 to 
2.24) for patients with genotype non-1 and 1.43 (1.05 to 1.96) for patients with genotype 1.[6] 
Based on these odds ratios and the proportions having SVRs in the UK mild hepatitis C RCT, the 
SVRs for peginterferon α−2b and ribavirin in a routine clinical practice setting were estimated to 
be 55% for patients with genotype non-1 and 24% for patients with genotype 1. 
 
The model predicted that some patients reached the moderate disease stage. For patients in the 
‘no treatment group’, it was assumed that all patients who reached the moderate disease stage 
had antiviral therapy. The model therefore required SVRs following antiviral therapy for 
moderate hepatitis C. While Manns et al (1998) found that cases with bridging fibrosis or 
cirrhosis had lower SVRs compared to patients with minimal or no fibrosis, [6] there is a lack of 
data available about whether SVRs are lower for patients with moderate rather than mild disease. 
The model therefore made the conservative assumption that the SVRs following antiviral therapy 
were the same in patients with mild or moderate disease. 
 
The transition probabilities for mild to moderate disease, and moderate disease to cirrhosis were 
estimated by re-analysing data [21] from UK cross sectional and longitudinal datasets.[22]  
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Subsequent transition probabilities were taken from the literature (Table 1). The choice of 
transition probabilities was governed by the model’s purpose which was to estimate the cost-
effectiveness of the intervention in a NHS setting. Here patients are currently required to have 
attended a hospital for a liver biopsy before treatment. The transition probabilities used in the 
model were therefore based on studies that recruited patients from a hospital rather than a 
community setting. The transition probabilities used for progression from mild to moderate 
disease and moderate disease to cirrhosis were compared to estimates [21] from a recent 
systematic review of progression rates in hepatitis C [27]. These transition probabilities were 
lower than those derived from other studies that recruited cases from liver clinics (both transition 
probabilities between 4% and 5%) but higher than estimates from community-based studies 
(between 1.5% and 3% per year)  
 
Costs and HRQOL 
Empirical estimates of costs and HRQOL were measured for patients at different stages of 
hepatitis C and used to populate the model. Each patient included in the UK mild hepatitis C 
RCT (n=196) was asked to describe their HRQOL, by completing an EQ-5D questionnaire at 
each visit during the trial. These health state descriptions were then valued using tariffs derived 
from a general population survey.[28] A health service perspective was taken to costing; the 
inpatient and outpatient costs incurred from hospital care were included. Detailed resource use 
data were collected for each patient in the RCT who attended centres in London, Newcastle-
upon-Tyne and Southampton (n=83).  
 
A separate observational study was used to estimate resource use and HRQOL for patients with 
moderate disease, cirrhosis and decompensated cirrhosis. [21] Patients were considered for 
inclusion if they attended any of the three study hospitals listed above for an inpatient admission 
related to hepatitis C, or for an outpatient appointment at the liver clinic, between 30th March 
1998 and 1st April 2000. To identify patients with moderate disease it was necessary to have 
results from a recent liver biopsy available. A total of 310 cases were identified as having 
moderate disease, within this group a random sample of 190 cases was taken, and for 183 of 
these cases the patient’s medical records were accessible which meant they were included in the 
resource use study. Patients were categorised as having cirrhosis according to the results from a 
liver biopsy or if there was a clinical diagnosis of cirrhosis. A total of 188 cases were identified 
as having cirrhosis or decompensated cirrhosis, and 175 of these cases had medical records 
available and were included in the study. Patients were classified as having either cirrhosis 
(Child Pugh A) (n=122) or decompensated cirrhosis (Child Pugh B or C) (n=53) based on the 
information available from medical records. Hospital resource use attributable to the relevant 
stage of hepatitis C was then retrospectively recorded from medical records and computer 
databases. 
 
Unit costs for antiviral therapy and all other medication use were taken from the British National 
Formulary.[29] All other unit costs were collected from the finance departments at the three 
centres concerned. All costs were reported in 2002-2003 prices (£), and the main cost results 
were converted into US dollars using 2002-3 purchasing power parities to assist with the 
interpretation of the results.[30] 
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To estimate HRQOL a postal questionnaire including the EQ-5D was sent to the patients 
included in the costing study. This required the patients to describe their HRQOL at the time 
they completed the questionnaire. The response rates to the questionnaire for patients with 
moderate disease and cirrhosis were 60% and 54%. At the time of questionnaire completion, six 
cases were having anti-viral treatment and 31 patients had had a SVR. The results for the 
remaining cases with moderate disease (n=71) or cirrhosis (n=40), were analysed alongside the 
data from patients in the mild hepatitis C trial (n=185). 
 
The costs of liver transplantation were taken from a UK study of the costs and outcomes 
following liver transplantation.[31] This study used a similarly detailed approach to cost 
measurement. This study also collected information on HRQOL using the EQ-5D for patients 
with decompensated cirrhosis and HCC related to hepatitis C (n=64), these estimates were used 
in the cost-effectiveness model. 
 
Analysis of costs and cost-effectiveness 
Total costs were calculated by multiplying each patient’s resource use by the relevant unit cost. 
The model calculated the lifetime costs and QALYS for the treatment and no treatment cohorts, 
with costs and outcomes discounted at 3.5%.[32] The differences in the total costs and total 
QALYs between the treatment and no treatment groups gave the incremental costs per QALY 
gained. Multivariate Monte Carlo sensitivity analyses were used to consider the random variation 
across the input parameters and to report cost-effectiveness acceptability curves (CEACs).[33] 

CEACs reflect the uncertainty surrounding the cost/QALY from the variation in the input 
parameters, and report the probability that the intervention is cost-effective for different ceiling 
ratios. The ceiling ratio defines a decision-maker’s willingness to pay for a unit of health gain. In 
the UK, it has been suggested that interventions that cost less than £30,000 ($47,000) per QALY 
gained may be regarded as relatively cost-effective.[34] CEACs therefore make explicit how 
sensitive the results are to the willingness to pay for improvement in health. 
 
Testing methodological assumptions 
In further sensitivity analyses, certain assumptions made in the base case model (Box 1) were 
examined; the treatment duration was reduced to a maximum of 24 weeks for patients with 
genotype non-1, and to 12 weeks for patients identified as having insufficient change in viral 
load at week 12.[20] The impact of assuming different levels of improvement in HRQOL and 
using a 30 year time horizon was also considered. The base case analysis used data from the UK 
mild hepatitis C RCT, in the sensitivity analysis efficacy data from the international RCT by 
McHutchison et al were used which reported SVRs following interferon α−2b and ribavirin of 
28% (genotype 1) and 66% (genotype non-1).[4] The base case estimate used early transition 
probabilities based on data from a single UK tertiary referral centre. The analysis was therefore 
repeated using transition probabilities based on the Trent study which includes seven UK 
hospitals none of which are tertiary referral centres.[35] The mean transition probabilities for 
mild to moderate disease (0.016) and moderate disease to cirrhosis (0.03) were lower than those 
used in the base case analysis. Finally, the base case analysis was repeated but using 
peginterferon α−2b and ribavirin rather than interferon α−2b and ribavirin, with the effectiveness 
and price of the intervention adjusted accordingly. 
 
RESULTS 
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Base case 
The mean (sd) duration of interferon α−2b and ribavirin for patients in the mild hepatitis C RCT 
was 37.8 (15.6) weeks, and the mean cost of antiviral therapy was £6,541 ($10,252) which 
accounted for 91% of the overall health service costs associated with treatment (£7,141) (Table 
2). The mean HRQOL was 0.77 for the mild cases at baseline, 0.66 during treatment, and 0.82 
post SVR. The patients at later stages of hepatitis C had higher mean total costs and lower 
average HRQOL, compared to those with mild disease (Table 2). 
 
Table 2: Mean (SD) annual costs [£] and mean (SD) HRQOL for each disease stage 
Stage Annual costs [£] HRQOL 
 N Mean (SD) N Mean (SD) 
Mild disease 39 138(170) 185 0.77(0.22) 
Treatment for mild disease 44 7,141(2,852) 80 0.66(0.32) 
SVR 16 259(193) 24 0.82(0.21) 
     
Moderate disease 183 717(1,029) 71 0.66(0.25) 
Cirrhosis 115 1,138(2,479) 40 0.55(0.34) 
Decompensated disease 40 9,121(9,610) 64 0.45(0.24) 
HCC 20 8,127(8,541) 64 0.45(0.24) 
Liver transplantation 67 27,330(23,613) 64 0.45(0.24) 

 
The model found that treating 40-year old chronic hepatitis C patients with interferon α−2b and 
ribavirin at a mild rather than a moderate stage did not improve life expectancy. Patients treated 
at a mild stage, spent less time with mild or moderate disease, and there was an overall gain in 
QALYS of 0.16. The higher costs associated with anti-viral treatment were not offset by cost 
savings from preventing patients reaching later disease stages, so the intervention was associated 
with mean incremental lifetime costs of £3,069 ($4,810), and a mean additional cost per QALY 
gained of £19,162 ($30,034). For patients with genotype 1, the gains in HRQOL following a 
SVR did not offset the loss in HRQOL during treatment. Treatment at a mild stage was therefore 
associated with a net loss in QALYS of -0.05, which together with the additional costs of the 
intervention led to a negative cost per QALY. For patients with genotype non-1, interferon α−2b 
and ribavirin at a mild stage led to net gains in HRQOL and a cost per QALY of £5,285 ($8,284) 
(Table 3). 
 
Table 3: Base case results from the cost-effectiveness model, comparing interferon α−2b 
and ribavirin with no treatment at a mild stage for patients aged 40. All estimates are 
discounted at a rate of 3.5%. 
 Genotype 1 Genotype non-1 
 Treat No treat Difference Treat No treat Difference 
Mean life years 20.45 20.44 0.01 20.55 20.52 0.03 
Mean QALYS 15.20 15.25 -0.05 15.81 15.44 0.37 
Mean cost (£) 14,768 10,352 4,416 11,359 9,386 1,973 
cost per QALY (£)   -81,475*   5,285 
*For patients with genotype 1, antiviral treatment at a mild stage led to fewer QALYs and higher costs compared to 
no treatment. The incremental cost per QALY is therefore negative. 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.064774 on 30 June 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 

 

8

The cost-effectiveness acceptability curves (Figure 2) showed the impact of the uncertainty 
surrounding the model’s input parameters on the cost per QALY gained. At a threshold of 
£30,000 per QALY, the probability that treatment with interferon α−2b and ribavirin at a mild 
stage was cost-effective was 0.74 for 40 year old patients with genotype non-1, and 0.16 for 
cases with genotype 1. For patients aged 65 or over, the intervention was less cost-effective. For 
younger patients (e.g. those aged 20 at treatment) the intervention was more cost-effective. For 
these patients with genotype 1, the probability that the intervention was cost-effective at a 
threshold of £30,000 per QALY rose to 0.53. 
 
Testing methodological assumptions. 
If there was no improvement in HRQOL following a SVR, interferon α−2b and ribavirin for 
mild hepatitis C was no longer cost-effective even for patients with genotype non-1 (Table 4), 
but if a SVR led to any gain in HRQOL, the cost per QALY gained for patients with genotype 
non-1 remained well below £30,000 per QALY. The base case analysis was over a 50 year 
period but early treatment for patients with genotype non-1 remained cost-effective if the time 
horizon for the analysis was reduced to 30 years (Table 4).  Stopping treatment at 24 weeks for 
patients with genotype non-1, and using viral kinetics to target treatment according to early 
response, improved the cost-effectiveness of intervention at a mild stage, but it still only 
remained cost-effective for those patients with genotype non-1. Using transition probabilities 
based on a wider range of UK centres, led to a slightly higher cost per QALY for patients with 
genotype non-1. Using the higher SVRs from the McHutchison study improved the cost-
effectiveness of treatment at a mild stage, however for patients with genotype 1 the intervention 
still had a very high cost per QALY (£64,611 or $101,271).  
 
Table 4: Sensitivity analyses on cost per QALY gained (£) 
 Genotype 1 Genotype non-1 
Base -81,475 5,285 
no gain in HRQOL -25,825 49,319 

small gain in HRQOL -30,881 16,440 
30 yr time horizon -66,114 8,741 
24 weeks treatment -85,386 717 
Viral kinetics -825 54 
Trent transition probabilities -231,870 7,474 
McHutchison et al. efficacy 64,611 1,603 

 
For all patients, treatment with peginterferon α−2b and ribavirin at a mild stage (strategy D) led 
to more QALYS, compared to any other treatment option (Table 5). For patients with genotype 
non-1, providing peginterferon α−2b and ribavirin at a mild stage (strategy D) was also the most 
cost-effective option. Compared to the next best option-providing interferon α−2b and ribavirin 
at a mild stage, strategy D led to a gain in QALYS of 0.13 and additional costs of £2,654, an 
additional cost per QALY gained of £21,155 ($33,158). The probability that using peginterferon 
α−2b + ribavirin (strategy D) rather than interferon α−2b + ribavirin (strategy B) at a mild stage 
was cost-effective was 0.53 at a threshold of £30,000 per QALY. Thus if the willingness to pay 
for a unit of health gain is £30,000 ($47,000) per QALY, it is more cost-effective to use 
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peginterferon α−2b rather than interferon α−2b for patients with mild hepatitis C and genotype 
non-1.  
 
For patients with genotype 1, it was most cost-effective to only treat, with peginterferon α−2b 
and ribavirin, those patients who reached moderate disease (strategy C). Compared to this 
strategy, treatment at a mild stage with peginterferon α−2b and ribavirin (strategy D) had a cost 
per QALY gained of £185,818 ($291,251). 
 
Table 5: Mean lifetime QALY and mean lifetime costs (£) for different treatment strategies 
for patients with mild chronic hepatitis C aged 40. 
  Genotype 1 Genotype non-1 
  QALYS costs QALYS costs 
A.  mild disease: no treatment;  
moderate disease: interferon α−2b + ribavirin 15.25 10,352 15.44 9,386 
B.  mild disease: interferon α−2b + ribavirin; 
moderate disease: no treatment 15.20 14,768 15.81 11,359 
C.  mild disease: no treatment; 
moderate disease: peginterferon α−2b + ribavirin 15.29 11,232 15.47 10,489 
D.  mild disease: peginterferon α−2b + 
ribavirin; moderate disease: no treatment 15.32 17,792 15.94 14,013 

 
 
DISCUSSION 
The results from this study showed that antiviral treatment with either interferon α−2b or 
peginterferon α−2b combined with ribavirin is not cost-effective for patients with mild chronic 
hepatitis C infected with genotype 1. For these patients the most cost-effective strategy is to wait, 
and treat with peginterferon and ribavirin, only those cases who progress to moderate disease. 
This result reinforces international treatment guidelines for patients infected with genotype 
1.[11] [12] [13] [14] However, for patients with genotype non-1 (2 or 3) aged 40, interferon 
α−2b and ribavirin was highly cost-effective for patients with mild disease; the mean cost per 
QALY gained was only £5,285 ($8,284). For mild hepatitis C patients with genotype non-1, it is 
not cost-effective to follow current recommendations and wait and only treat those patients who 
progress to moderate disease.[11] [12] [13] [14] 
 
Our results differ from those of previous studies that have found that anti-viral therapy is 
universally cost-effective for patients with chronic hepatitis C.[8] [9] [10] [15] [17] [18] Previous 
studies have not focused on patients with mild chronic hepatitis C and have used SVRs from 
multinational clinical trials designed to assess safety and efficacy rather than effectiveness.[8] [9] 
[10] [15] [17] [18] This study improved on previous cost-effectiveness models by using 
empirical data on effectiveness, health service costs, HRQOL and disease transition. The use of 
these empirical estimates together with sensitivity analyses that fully tested for uncertainty in the 
input parameters, enabled the model to produce robust estimates of cost-effectiveness. While 
some of the parameters were collected as part of the UK mild hepatitis C RCT and related 
directly to the provision of antiviral therapy in the UK, the model structure would be transferable 
to other health care systems. Indeed the sensitivity analysis also suggested that the results were 
robust to the methodological standpoints taken in particular the choice of efficacy data. The 
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results have been presented in a transparent way, with separate results presented according to 
genotype and age, to assist with the transferability of the results to other countries. 
 
For the cost-effectiveness analysis of peginterferon α and ribavirin, the model required data on 
the proportion of patients having an SVR. For this parameter the only data available were from 
multinational clinical trials of safety and efficacy,[6] [7] which were adapted, using the 
effectiveness data from the UK mild hepatitis C RCT, to estimate the effectiveness of 
peginterferon α−2b and ribavirin in routine clinical practice. The conclusion that peginterferon 
α−2b and ribavrin is not cost-effective for patients with mild hepatitis C infected with genotype 
1, was robust to any uncertainties surrounding the extrapolation of data for the effectiveness 
measure. For patients with genotype non-1, based on the extrapolated SVRs for pegylated 
interferon α−2b, it was more cost-effective to treat mild hepatitis C patients with peginterferon 
α−2b rather than interferon α−2b.  
 
Recent trial results have shown that the efficacy of peginterferon α−2a and ribavirin is similar to 
that for peginterferon α−2b with ribavirin.[36] The general conclusion that peginterferon α−2b 
and ribavirin is cost-effective for mild hepatitis C patients infected with genotype non-1, but not 
for patients with genotype 1, therefore also applies to peginterferon α−2a and ribavirin. 
Providing peginterferon α and ribavirin for all patients with genotype non-1 would avoid the 
need to use a liver biopsy to establish the patient’s disease stage. Liver biopsies are costly, 
invasive and have a small risk of morbidity and mortality.[37] 
 

The finding that antiviral therapy is cost-effective for patients with genotype non-1 relies on 
HRQOL improving following a SVR. This improvement was only measured in the UK mild 
hepatitis C RCT over 6 to 12 months, on a relatively small number of patients. Previous studies 
that have recruited more patients and followed them for longer suggest that the improvement in 
HRQOL may be greater than that observed in this trial.[37][38] The cost-effectiveness estimates 
are therefore likely to be conservative. The sensitivity analysis suggested that provided there was 
any improvement in HRQOL at all following a SVR, then the intervention would be cost-
effective for patients with genotype non-1.  
 
The main results are presented for patients aged 40 at treatment, the mean age of patients 
entering the UK mild hepatitis C RCT. However, the sub-group analysis showed that for older 
patients (aged ≥65), the intervention is unlikely to be cost-effective even for those with genotype 
non-1, as their remaining life expectancy is insufficient to gain enough QALYs from successful 
treatment. Conversely, for younger patients (aged ≤20) with mild chronic hepatitis C, antiviral 
therapy for mild hepatitis C leads to sufficient gain in QALYS even for patients with genotype 1, 
to be cost-effective. The analysis did not use age-adjusted SVRs. There is evidence though that 
SVRs decline with age [6], and incorporating this effect would make antiviral therapy for mild 
hepatitis C appear even more cost-effective for younger rather than older patients. 
 
The main purpose of this study was to estimate whether antiviral therapy was cost-effective for 
patients with mild hepatitis C who met the eligibility criteria for patients included in the UK mild 
hepatitis C RCT. [20] Certain groups were excluded from the study including patients with HIV 
coinfection, ongoing psychiatric morbidity, intravenous drug use, excessive alcohol intake (>28 
units for men and >21 units for women), cardiovascular disease, uncontrolled diabetes mellitus 
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or haemophilia. The choice of parameter estimates in the model reflects this study’s target 
population. In particular, the decision to use general all cause death rates rather than applying a 
higher all cause death rate for patients with hepatitis C was based on excluding these patient 
groups. In the base case analysis, data from the UK tertiary referral centre that assigned most 
patients to the RCT, were used to estimate transition probabilities. The sensitivity analysis 
suggested that when transition probabilities were taken from a cohort more representative of 
disease progression in the UK, the conclusions were unchanged. However, caution should be 
exercised before applying the findings from the cost-effectiveness model to patient groups 
excluded from the study. Other estimates used in the model, in particular the SVRs following 
antiviral treatment, may also change if the target population is broadened to include a wider 
range of patients and centres. Further research is required to establish whether antiviral therapy is 
effective and cost-effective for more general populations of patients with chronic hepatitis C. 
 
To conclude, for patients with mild chronic hepatitis C and genotype non-1, treatment with 
interferon α or pegylated interferon α and ribavirin is cost-effective compared to no treatment. 
For these patients, liver biopsy prior to treatment is no longer justified. For patients with 
genotype 1, early intervention is not cost-effective. For these patients monitoring by liver biopsy 
and providing pegylated interferon and ribavirin only to those cases that progress to moderate 
disease is the most cost-effective strategy.  
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FIGURE HEADINGS AND LEGENDS 
 
Figure 1: Structure of cost-effectiveness model for mild chronic hepatitis C- mild treatment 
group 
Figure 2:CEAC of  interferon alpha-2b and ribavirin vs no treatment for patients with mild 
chronic hepatitis C 
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Figure 1: Structure of cost-effectiveness model for mild chronic hepatitis C- mild treatment group 
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Figure 2:CEAC of  interferon alpha-2b and ribavirin vs no treatment for patients with mild chronic hepatitis C
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