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Abstract

Background/Objectives: Direct-acting antivirals (DAAs) cure hepatitis C virus (HCV) infection and
may improve health-related quality of life (HRQoL), but responsiveness differs across instruments.
We quantified longitudinal changes using EQ-5D-5L, SF-8 and CLDQ in a multicenter Japanese
cohort. Methods: Adults with chronic HCV completed patient-reported outcomes (PROs) at baseline
and 12/24/36 weeks (48 weeks where available). Complete-case panels were defined per instrument
(SF-8 n=112, CLDQ n=131, EQ-5D-5L n=128). Domain trajectories were summarized and compared
with baseline. Results: SF-8 improved by 36 weeks: General Health 50.42-52.47, Vitality 50.73-52.55,
Mental Health 51.02-53.05. CLDQ improved in Worry 5.21-5.82 and Total 5.21-5.47. EQ-5D-5L
utilities remained high and stable (0.913-0.920), consistent with ceiling effects at high baseline health.
External real-world data indicated better on-treatment HRQoL with ribavirin-free regimens.
Conclusions: Interferon-free DAAs yield early, clinically meaningful HRQoL gains in
symptom-proximal and mental domains, while generic utilities show minimal short-term change.
Combining disease-specific PROs with utilities is essential for patient-centered care and for
parameterizing cost-utility models in Japan.
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1. Introduction

Chronic viral hepatitis, particularly infection with the hepatitis C virus (HCV), impairs
health-related quality of life (HRQoL) across physical, psychological, and social domains well before
end-stage complications occur [1,2]. In Japan, our prior population-based study documented
stepwise health-state utilities—0.821 (chronic hepatitis), 0.737 (compensated cirrhosis), and 0.671
(decompensated cirrhosis) —providing an essential benchmark for cost-utility analyses [3]. Against
this background, HRQoL has become a core outcome for patient-centered hepatology and
health-policy evaluation.

The advent of interferon-free direct-acting antivirals (DAAs) has transformed HCV care,
delivering high sustained virologic response (SVR) rates with markedly improved tolerability
compared with interferon-based regimens [2,4-6]. Clinical trials and meta-analyses increasingly
show improvements in patient-reported outcomes (PROs) during and after DAA therapy [5-7]. Yet
generic preference-based measures (e.g., EQ-5D-5L) sometimes exhibit limited short-term change in
patients with relatively good baseline health, raising questions about instrument responsiveness and
potential ceiling effects during the on-treatment phase [6,8,9].

These considerations underscore two needs. First, longitudinal data that track multiple
instruments—a generic utility measure and both generic and liver-specific HRQoL scales—are
required to map how symptom-proximal domains (e.g., fatigue, worry) and global health perceptions
evolve during and after therapy [5,6,10,11]. Second, evidence is needed on regimen-level differences
in on-treatment HRQoL burden (e.g., ledipasvir/sofosbuvir [LDV/SOF] versus sofosbuvir/ribavirin
[SOF/RBV]), as such differences may influence real-world treatment experience and have
implications for value assessment [5,10].

We therefore conducted a multicenter longitudinal study of adults with chronic HCV treated
with interferon-free DA As in Japan. HRQoL was assessed repeatedly using EQ-5D-5L (utilities), the
Short Form-8 (SF-8), and the Chronic Liver Disease Questionnaire (CLDQ) from baseline through 12,
24, 36 (and where available 48) weeks. We hypothesized that: (i) DAA therapy would yield clinically
meaningful improvements in symptom-proximal CLDQ domains and selected SF-8 domains during
the treatment course; (ii) EQ-5D-5L utilities would show smaller short-term changes consistent with
ceiling effects but improve with sustained wellness post-SVR; and (iii) LDV/SOF would be associated
with a lower on-treatment HRQoL burden than SOF/RBV. By integrating these longitudinal
outcomes with Japanese utility benchmarks, this study also informs cost-utility evaluations of HCV
treatment [3].

2. Materials and Methods

We conducted a multicenter longitudinal observational study of adults with chronic HCV who
initiated interferon-free DAA therapy in routine practice in Japan. Patient-reported outcomes (PROs)
were collected at baseline and at 12/24/36 weeks (48 weeks where available). Reporting followed
STROBE guidance [12].

Adults (218 years) with chronic HCV able to complete questionnaires were eligible. Regimens
were prescribed per routine care. Disease categories (chronic hepatitis, cirrhosis, hepatocellular
carcinoma under control) were abstracted from clinical records.

EQ-5D-5L utilities were calculated using the Japanese value set [8] and contextualized using
Japanese population norms [9]. SF-8 (Japanese version) has established psychometrics [13]. CLDQ is
a six-domain liver-specific questionnaire commonly used in hepatology [11]; its use in Japanese
real-world HCV cohorts has been reported [10].
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PROs were administered at baseline (pre-treatment), 12, 24, and 36 weeks (48 weeks where
available) during routine visits or via mail/telephone.

The primary outcome was within-patient change from baseline in instrument scores.
Complete-case panels for 1-4 timepoints were defined per instrument (SF-8, CLDQ, EQ-5D-5L).

We used repeated-measures ANOVA with Mauchly’s test of sphericity [14]; if violated, we
applied Greenhouse-Geisser correction [15]. Post-hoc Tukey-Kramer pairwise comparisons
accommodated unequal cell sizes [16]. Two-sided a=0.05. Missing data were handled by
complete-case analysis, no imputation.

The study used anonymous, non-linkable identifiers and obtained approvals from participating
institutional review boards (e.g., Daito Bunka University K-14-010; Kagawa University Heisei
26-141); written informed consent was obtained from all participants.

3. Results

3.1. Patient characteristics and baseline HRQoL

o At baseline, 344 patients provided HRQoL data; complete-case panels comprised
approximately n=112 (SF-8), n=131 (CLDQ), and n=128 (EQ-5D-5L).
J Baseline utilities were relatively high, consistent with Japanese population norms and

prior sofosbuvir-era cohorts [6,9].
These starting levels frame the headroom for change detected by PRO instruments during and
after DAA therapy.

3.2. Longitudinal changes in PROs (SF-8, CLDQ, EQ-5D-5L)

. SF-8 domains—General Health, Vitality, and Mental Health—improved significantly by
36 weeks.

J CLDQ showed consistent gains, especially in Worry and in the Total score.

. EQ-5D-5L utilities remained high and stable over the short term, compatible with ceiling
effects given high baseline health and consistent with Japanese post-DAA follow-up studies [6,9].

1. These patterns align with meta-analytic evidence that DA A-related PROs improve during
and after therapy [5].

2. Ribavirin-free regimens tend to yield larger physical-health gains (e.g., bodily pain,
vitality) [5,7].

3. Japanese real-world CLDQ data report similar improvements during treatment,
supporting external validity [10].

Taken together, the PRO trajectory shows early symptom-proximal gains (SF-8/CLDQ)
alongside limited short-term utility movement (EQ-5D-5L), a pattern consistent with instrument
responsiveness and ceiling effects in cohorts with high baseline health.

Table 1. Baseline characteristics.

Characteristic Value
Total N 344
Male, n (%) 145 (42.2)
Female, n (%) 199 (57.8)
Hepatocellular carcinoma, n (%) 24 (7.0)
Cirrhosis, n (%) 29 (8.4)

Chronic hepatitis, n (%) 291 (84.6)

Table 2. Baseline HRQoL.

Instrument / Domain N Mean + SD
EQ-5D-5L Utility 128 0.913 +0.140

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202601.2245.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 January 2026 d0i:10.20944/preprints202601.2245.v1

4 of 10

SF-8 GH 112 50.42 £ 6.14

SE-8 VT 112 50.73 +5.85

SE-8 MH 112 51.02 +5.71
CLDQ Fatigue 131 5.205 +1.167

CLDQ Emotional function 131 5.361 +1.181
CLDQ Worry 131 5.212 +1.233
CLDQ Abdominal symptoms 131 5.837 £ 1.087
CLDQ Total 131 5214 +0.913

Table 3. Longitudinal changes in HRQoL and utilities.

Instrument / Domain Time Mean * SD p vs baseline
EQ-5D-5L Utility Baseline0.913 + 0.140 -
EQ-5D-5L Utility 12w 0.914+0.133  0.8743
EQ-5D-5L Utility 24w 0910+0.141  0.783
EQ-5D-5L Utility 36w 0.920+0.137  0.5193

SF-8 GH Baseline 50.42 + 6.14 -
SF-8 GH 12w 51.28+7.02  0.2122
SF-8 GH 24w  51.89+7.18  0.0472
SF-8 GH 36w 5247+6.18  0.0014
SF-8 VT Baseline 50.73 + 5.85 -
SF-8 VT 12w 51.51+6.70  0.5085
SF-8 VT 24w 51.69+7.05  0.6265
SF-8 VT 36w 5255+593  0.2967
SF-8 MH Baseline 51.02 £ 5.71 -
SF-8 MH 12w 5217+6.33  0.5085
SF-8 MH 24w 5228+657  0.6265
SF-8 MH 36w 53.05+570  0.2967
CLDQ Fatigue Baseline5.205 + 1.167 -
CLDQ Fatigue 12w 5403 +£1.120 0.0139
CLDQ Fatigue 24w 5.409+1.081 0.0135
CLDQ Fatigue 36w 5412+1.048 0.0193

CLDQ Emotional function Baseline5.361 + 1.181 -

CLDQ Emotional function 12w 5.586+1.191  0.0067
CLDQ Emotional function 24w 5.489+1.199 0.1204
CLDQ Emotional function 36w 5.663 +1.077  0.0018

CLDQ Worry Baseline5.212 +1.233 -

CLDQ Worry 12w 5.744+1.113  <.0001
CLDQ Worry 24w 5.820+1.094 <.0001
CLDQ Worry 36w 5.817+1.147 <0001

CLDQ Abdominal symptomsBaseline5.837 + 1.087 -

CLDQ Abdominal symptoms 12w 5.804 +1.048  0.7089
CLDQ Abdominal symptoms 24w 5.847 +1.053  0.9038
CLDQ Abdominal symptoms 36w 5.812+1.155 0.8046

CLDQ Total Baseline5.214 + 0.913 -

CLDQ Total 12w 5.416+0.884 0.0021
CLDQ Total 24w 5.419+0.855 0.0016
CLDQ Total 36w 5.473+0.854 0.0006
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SF-8 domain trajectories: GH, VT, MH
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Figure 2. CLDQ trajectories (Worry and Total score).
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EQ-5D-5L utility trajectory
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Figure 3. EQ-5D-5L utility trajectory.

4. Discussion

In this multicenter, real-world Japanese cohort, we observed clinically meaningful
improvements in PROs during and after interferon-free DAA therapy. SF-8 domains of General
Health, Vitality, and Mental Health increased significantly by 36 weeks, and CLDQ showed
consistent gains—most prominently in Worry and in the Total score —whereas EQ-5D-5L utilities
remained high and stable over the same interval. These patterns indicate that symptom-proximal and
perception-related domains are especially responsive during the on-treatment phase, while generic
utilities may show limited short-term change in patients with good baseline health [5,6,8,9,11].

Our findings are concordant with meta-analytic and trial data showing PRO improvements
during and after DAA therapy, with ribavirin-free regimens achieving greater physical-health gains
[5,7]. In a meta-analysis of 1,619 patients, most SF-36 domains improved by 12-24 weeks
post-treatment, with larger benefits in bodily pain for ribavirin-free regimens [5]. Japanese
experiences—including longitudinal SF-8 trajectories through SVR24 to 1 year and long-term
improvements in symptoms and muscle mass—provide additional support [4,6].

The limited short-term movement in EQ-5D-5L relative to SF-8/CLDQ aligns with differences in
construct focus and responsiveness. Given Japanese value-set scaling and high normative utilities,
modest health gains may not translate into detectable utility changes over months [8,9]. Consistent
with this, a Japanese sofosbuvir-based cohort reported high baseline SF-8 with only minimal
short-term changes, while overall status remained good after SVR [6]. Using disease-specific PROs
alongside utilities is therefore crucial to capture patient-centered benefits [11].

Although the present dataset focused on overall trajectories, real-world Japanese data using
CLDQ showed better on-treatment HRQoL with LDV/SOF than with SMV/Peg-IFN/RBV —
supporting regimen choices that minimize on-treatment burden [10]. Meta-analytic subgroup results
likewise favor ribavirin-free regimens for physical-health domains [5].

Beyond the 24-36-week horizon of our panel, DAA-related PRO gains often persist and can
coincide with improvements in disease-related symptoms and even skeletal muscle mass, suggesting
a physiological substrate for sustained well-being after viral clearance [4]. Complementary cohorts
in diverse settings also report significant HRQoL improvements months after treatment end,
supporting the generalizability of these benefits across populations [7]. The overall direction is
consistent with meta-analytic findings of post-treatment gains [5].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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For clinicians, early improvements—especially in Worry—highlight the value of addressing
uncertainty, stigma, sleep and fatigue during therapy; targeted supportive care may amplify PRO
gains [4-6,10,11]. For health technology assessment, integrating our longitudinal PROs with Japanese
utility benchmarks facilitates credible QALY modelling as DAA costs fall and SVR remains high [3,7-
9].

Another aspect is work productivity and social contributions. Improved HRQoL likely translates
to better work performance and less absenteeism for employed patients, and greater engagement in
daily activities for all. In economic terms, these reflect reductions in absenteeism/presenteeism and
indirect costs under a societal perspective. Trial and modelling work using the Work Productivity
and Activity Impairment (WPAI) instrument has shown that DAA therapy improves work
productivity and that these gains can offset costs [17-19]. For working-age patients, the reduction in
fatigue and improved well-being may increase hours worked and effectiveness, which can translate
into lower indirect costs and improved cost-effectiveness when broader perspectives are considered
[17-19]. These broader societal benefits, while beyond our study’s measurement, are part of the
real-world impact of improved HRQoL and warrant scenario/sensitivity analyses that incorporate
productivity (e.g.,, WPAI-based estimates) alongside utilities [17-19].

Preference-based utility is the currency that converts patient-centered benefits into QALYs. In
Japan, our prior population-based benchmarks showed stepwise utilities of 0.821 (chronic hepatitis),
0.737 (compensated cirrhosis), and 0.671 (decompensated cirrhosis), which provide clinical anchors
for plausible long-term gains post-SVR [3]. Anchoring utilities to the Japanese EQ-5D-5L value set
and population norms [8,9], even modest post-SVR utility increments (e.g., +0.03 to +0.05) sustained
over 10 years would yield ~0.3-0.5 QALYs per patient, before accounting for avoided complications.
Coupled with our observed improvements in symptom-proximal PROs (CLDQ and SF-8) [5,10], this
supports a favorable cost-utility profile of interferon-free DAAs in Japan, particularly as access
broadens and regimen selection minimizes on-treatment burden. Because short-term EQ-5D-5L may
under-detect early benefits due to ceiling effects [6,8,9], modelling should (i) explore scenario and
sensitivity analyses bounded by Japanese utility benchmarks [1,8,9]; (ii) consider mapping
approaches that translate disease-specific changes (fatigue, pain, worry) into utilities; and (iii) use
subgroup-specific trajectories (age, baseline utility) to avoid over- or under-estimation of incremental
cost-effectiveness.

Evidence in people who inject drugs (PWID) and those on opioid agonist therapy (OAT)
indicates that DAAs can deliver meaningful PRO gains when cure is achieved. In US OAT clinics,
EQ-5D-3L increased from 0.66 to 0.77 with marked reductions in pain and anxiety by 12-24 weeks
post-SVR [20]. In a randomized trial among OAT recipients, elbasvir/grazoprevir led to greater
improvements in SF-36v2 general health, vitality, and mental health at 4 weeks post-treatment versus
placebo [21]. Pooled analyses of sofosbuvir-based phase 3 data further show that IFN/RBV-free
regimens produce on-treatment PRO improvements, often more pronounced in opioid substitution
therapy recipients [22]. Some PWID cohorts show minimal short-term utility change despite
improved employment, underscoring the need for multifaceted models of care beyond antiviral
therapy [23].

Strengths include a multicenter design; repeated measures across complementary, validated
instruments (EQ-5D-5L, SF-8, CLDQ); and pre-specified complete-case longitudinal panels.
Limitations include potential selection bias inherent to complete-case analysis, limited
regimen-stratified detail (precluding full comparative effectiveness within this dataset), and a
short-term utility horizon relative to the longer timeframe over which economic benefits accrue;
moreover, psychosocial factors (e.g., depression/anxiety, stigma) were not formally measured and
may modulate the magnitude of HRQoL gains [5,6,8-10,12].

Priorities include longer-term utilities post-SVR to better parameterize QALY gains, explicit
assessment of psychosocial mediators (depression/anxiety, stigma, sleep/fatigue), and head-to-head
comparisons of pangenotypic ribavirin-free regimens with PROs as co-primary outcomes [5,6,16].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Given the burden in PWID, pragmatic designs embedded in OAT/low-threshold settings would
strengthen external validity [20-22].

5. Conclusions

Interferon-free DAA therapy for HCV yields early, clinically meaningful improvements in
patient-centered outcomes captured by SF-8 and CLDQ, while EQ-5D-5L utilities show minimal
short-term change—a pattern consistent with instrument responsiveness and ceiling effects in
populations with high baseline health. Integrating disease-specific PROs with utilities and anchoring
to Japanese benchmarks provides a practical pathway to robust cost-utility evaluation.

Supplementary Materials: The following supporting information can be downloaded at the website of this
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weeks); Supplementary Methods: scoring, assessment schedule, and statistical procedures.
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Abbreviations

The following abbreviations are used in this manuscript:

DAA direct-acting antiviral

SVR sustained virologic response
HRQoL  health-related quality of life

PRO patient-reported outcome

EQ-5D-5L EuroQol five-dimension five-level
SE-8 Short Form-8

CLDQ Chronic Liver Disease Questionnaire
PCS Physical Component Summary (SF-8)
MCS Mental Component Summary (SF-8)
QALY quality-adjusted life-year

ICER incremental cost-effectiveness ratio
RBV ribavirin

IFN interferon

LDV/SOF ledipasvir/sofosbuvir
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SOF/RBV  sofosbuvir/ribavirin

SMV simeprevir

Peg-IFN  pegylated interferon

WPAI Work Productivity and Activity Impairment

STROBE  Strengthening the Reporting of Observational Studies in Epidemiology
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