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Background & Aims: Despite nearly 250 million people worldwide estimated to have chronic HBV infection, health-related quality
of life (HRQOL) in HBV-related disease has not been well characterised. Here, we summarise existing data on HBV-related HRQOL
and quantify summary utility values by stage of disease.

Methods: Embase, Global Health, PubMed, and Web of Science were searched for articles investigating HBV HRQOL. Meta-
analyses for utility scores were pooled by stage of disease and utility instrument; meta-regression was further adjusted for the
effect of current health expenditure as a percentage of gross domestic product (CHE/GDP), as a proxy of the importance of
healthcare perceived by different countries.

Results: Twenty-two articles from 19 studies, comprising 10,311 patients, were included. Of these studies, 74% were performed
in the Western Pacific Region, and 47% used the EuroQoL-5D-3L instrument. HRQOL was found to decrease with advancing
stages of HBV-related disease. Meta-regression showed the following predicted mean utility scores for the different stages of
chronic HBV infection: non-cirrhotic, 0.842; compensated cirrhosis, 0.820 (p = 0.474 compared with non-cirrhotic); decom-
pensated cirrhosis, 0.722 (o = 0.001); and hepatocellular carcinoma, 0.749 (p = 0.008). The type of tool affected HRQOL and
populations with a higher CHE/GDP were associated with higher predicted utility values.

Conclusions: Chronic HBV infection impairs the HRQOL of patients, even when there is no evidence of cirrhosis. HRQOL is
particularly impaired in the advanced stages of decompensated cirrhosis and hepatocellular carcinoma. These results have
important implications for global hepatitis elimination efforts and are useful for economic analyses. However, further research is
needed, particularly in high-burden, low-income settings where data are lacking.

© 2025 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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driving HRQOL in patients living with CHB, be useful for more
accurately parameterising cost-effectiveness analyses, and
identify key data gaps.

Materials and methods

Search strategy and selection criteria

We searched four databases (Embase, Global Health, PubMed,
and Web of Science) from their inception until January 9, 2024.
The search strategy combined the following terms and their
variations; ‘HBV’, ‘quality of life’, and ‘health utilities’ (Appendix
S1). We reviewed references from relevant reviews and articles
on cost-effectiveness to ensure the comprehensiveness of the
search results.

Original articles of any study design, excluding abstracts,
which reported original health utility data for patients diagnosed
with chronic HBV infection (HBsAg positivity for at least 6
months), were included. For inclusion, articles needed to report
a composite utility estimate and a measure of uncertainty
where the standard error could be estimated, such as Cls, SD,
and sample size. We only included articles available in English.
We excluded articles reporting utility values for a mixed cohort
that included patients living with CHB but did not report the
HBV-specific utilities, as well as articles reporting post-
transplantation results. We also excluded articles including
patients with multiple aetiologies for their liver disease (such as
co-infection with HCV or HIV) because we could not determine
which disease was primarily responsible for HRQOL
impairments.

Following duplicate removal, two independent reviewers
(MXF, GL, or AC) screened titles and abstracts to identify arti-
cles meeting the inclusion criteria and reviewed eligible full
texts. Disagreements were resolved by consensus. The
following data were extracted from each included article using
a standardised data extraction template: study setting (country,
year, and study design), patient demographics (age, sex, and
ethnicity), clinical characteristics (stage of disease and treat-
ment status), and health utility estimates (including measures of
uncertainty and utility instrument used). Data were extracted by
a single reviewer (MXF or GL) and then verified by a second
reviewer (MXF or HH). If HBV utilities were reported in more
than one article for the same cohort, data were only extracted
from the article with more comprehensive data (i.e. more recent
timepoint, larger sample size, or inclusion of an assessment of
different tools). These are referred to as separate articles from
the same study hereafter. The risk of bias assessment was
based on the criteria outlined in the National Institute for Health
and Care Excellence (NICE) guidance document on systematic
reviews of utilities’' and a checklist of HRQOL studies from a
previous systematic review'? (see Appendix S2 for the risk of
bias assessment checklist created).

Data analysis

We categorised composite utility scores into the following
mutually exclusive health states based on patients’ liver dis-
ease severity: non-cirrhotic (no evidence of cirrhosis),
compensated cirrhosis (CC; cirrhosis with no symptoms of
decompensation), decompensated cirrhosis (DC; cirrhosis with
a history of symptoms, such as jaundice, ascites, encepha-
lopathy, or variceal bleeding), and HCC. Control groups were

Meta-analysis of health utilities in HBV infection

excluded from the meta-analysis because there were only four
studies that included control groups as direct comparators to
patients with HBV infection; from these studies, there was
significant heterogeneity in the definitions of the control pop-
ulations, HRQOL tools utilised, and disease stages. Where the
disease stage was only provided in aggregated format or was
unclear in a particular study, these data were excluded from the
meta-analyses. Stage-specific utility values were only included
if articles provided both aggregated and stage-specific values.
In addition, if there was more than one timepoint of data pre-
sented for a cohort of patients, for example, through follow-up
or following treatment, only the baseline data were included.

For each article, the WHO region and the 2021 current
health expenditure as a percentage of gross domestic product
(CHE/GDP) from the WHO Global Health Observatory'? were
obtained (Appendix S3). CHE/GDP indicates the proportion of
public and private spending for healthcare relative to the output
of an economy and has previously been suggested to serve as
an indicator of the societal importance of the healthcare sector
to the overall economy and, crucially, to that population.13

If more than one study used the same HRQOL tool to
describe the same stage of CHB, results from these studies for
the same tool and stage of disease were pooled via meta-
analysis. Here, studies were weighted by the inverse squared
standard error. DerSimonian-Laird random effects models were
used to analyse pooled subgroups with four or more studies.
Subgroups with fewer than four studies were deemed insuffi-
cient to estimate interstudy heterogeneity and were analysed
instead with fixed-effects models.'*

We then performed a meta-regression to predict mean utility
estimates for each stage of disease across all utility in-
struments and CHE/GDP values. In contrast to the meta-
analyses, the inclusion of interactions in the multivariate
meta-regression model accounted for multiple utility estimates
from the same study cohorts evaluated by different tools.
Chronic Liver Disease Questionnaire (CLDQ) utilities were
normalised to 0-1 scales in the model to enable comparisons
with the other instruments.'® The /? statistic evaluated statisti-
cal heterogeneity, whereas funnel plots and Egger’s regression
tests assessed publication bias. Data analysis was conducted
using the ‘metafor’ package in R (R Foundation for Statistical
Computing, Vienna, Austria)'® and Microsoft Excel (Microsoft
Corporation, Redmond, WA, USA). PRISMA guidelines were
adhered to, and the study protocol was registered in PROS-
PERO: CRD42021134803. Ethical approval was not required
because this was a systematic review and meta-analysis using
published aggregated data.

Results

Study selection

Of 30,630 articles identified, 22 (including 19 unique studies)
met the inclusion criteria for this systematic review'’ = (Fig. 1).
Appendix S4 details the reasons for excluding full texts
(including 13 articles where HRQOL scales without a composite
utility value were used: Short Form [SF]-36; WHO Quality of
Life-abbreviated form (WHOQOL-BREF), and Hepatitis Quality
of Life Questionnaire [HQLQY), and Appendix S5 details the 15
excluded articles in which the stage of HBV disease was un-
clear. The 19 included studies had 16,451 individual utility
measurements from 10,311 unique patients (Table 1). Most
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Fig. 1. PRISMA flow diagram®’ outlining identifying, screening, and including articles and unique studies. HRQOL, health-related quality of life; PRISMA,

Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.

studies were conducted in the Western Pacific WHO region
(74%), with minimal studies in all other regions and none in the
African or Eastern Mediterranean regions. The most utilised
utility instruments were the EuroQol-5D-3L (EQ-5D-3L) (47%),
visual analogue scale (VAS) (47%), and CLDQ (42%). Of the 13
studies that reported patients’ age, the mean age was 43.
Fifteen studies reported sex, of which 67% identified as male.
Three studies had longitudinal follow-up data,’”*""** three had
a general cirrhosis stage (which did not differentiate compen-
sated and decompensated cirrhosis);'®?°°° these six studies
were excluded from meta-analyses and meta-regression.
Health Utilities Index 2 (HUI2) and HUI3 tools were excluded
from the meta-analyses because of the low number of studies.
Only one study provided composite utility values for the HBV
quality of life (HBQOL) instrument but without enough infor-
mation to ascertain the stage of disease; thus, this study and
instrument were excluded from analyses (Appendix S4). A
summary of the findings from included studies that had control
and treatment populations is provided in Appendix S6.

Risk of bias assessment

Appendix S7 details the risk of bias assessment for individual
studies. Most studies did not adequately describe their study
design or mention the exclusion of other aetiologies of liver
disease. Most studies also failed to assess the stage of CHB
and did not provide adequate diagnostic criteria. The disease
stages in studies that evaluated this were generally not well

defined. The timing of HRQOL assessment and response rate
was missing from most studies, and reporting of the presence
or absence of missing data was also lacking.

Meta-analysis: health utility by disease stage and
utility instrument

The most extensive data were available for the non-cirrhotic
stage of HBV (Table 2). Compared with the non-cirrhotic
stage, utilities were lower for CC in all utility instruments
except VAS. Utilities were also lower for DC than CC across all
instruments and most pronounced in the Standard Gamble
(SG) and VAS instruments. HCC utility scores were lower than
for DC when pooled using SF-6D, but HCC scores were higher
than for DC for the other instruments; HCC values for all in-
struments were lower than for CC. Forest plots and /? values
are presented in Appendix S8.

Meta-regression

The meta-regression model (Fig. 2), performed on 86
subgroups  of patients from the 19 included
studies, '7725:27-29:31-38.35-38 had an intercept of 0.842 + 0.029,
representing the pooled HRQOL utility score for the most
common stage of HBV disease (non-cirrhotic), most common
utility instrument (EQ-5D-3L), and mean CHE/GDP of 7.20%.
Utility estimates were significantly lower for the DC (0.722 +
0.035; p <0.001) and HCC (0.749 + 0.036; p = 0.008) stages
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Table 1. Characteristics of each of the included studies (n = 19).

Study Period of study Study Country WHO Identify as Age Non-white Treatment Stage(s) of disease No. of  Utility
procedures design region male (%) (mean) race (%) details patients instrument(s)
Ansari et al. 20197 2015-2017 Int India Southeast Asia ND ND ND Traditional medicine Non-cirrhotic, treatment 30 EQ-5D-3L, VAS
for 90 days
Che et al. 20148 2012-2013 Obs China Western Pacific  72.0 45.0 ND ND Non-cirrhotic 520 CLDQ,
CC 91 EQ-5D-3L,
DC 198 VAS
HCC 131
Chen et al. 2021"° 2013 Obs China Western Pacific  69.5 ND ND 100% on antiviral Non-cirrhotic 98 CLDQ,
Cirrhotic 56 EQ-5D-3L, VAS
Cortesi et al. 2020%° 2011-2013 Obs Italy Europe ND ND ND ND Non-cirrhotic 284 EQ-5D-3L, VAS
Dan et al. 2008°" 1997-2005 Obs USA Americas 74.5 47.3 ND Exclude interferon Non-cirrhotic (3.9% 51 SF-6D, HUI2
were cirrhotic)
Gupta et al. 2020%* 2014-2015 Obs India Southeast Asia  85.3 39.0 ND ND All stages 150 CLDQ
Non-cirrhotic 75
CC 75
Jia et al. 2014%° 2013 Obs China Western Pacific  75.0 43.9 ND ND Non-cirrhotic 319 EQ-5D-3L,
CC 114 EQ-5D-5L, VAS
DC 107
HCC 105
Kim et al. 2012%* 2007 Int South Korea  Western Pacific  72.1 43.3 ND 40.8% previous Non-cirrhotic 2,286 CLDQ
treatment CC 367
DC 103
Lam et al. 2009%° 2006-2008 Obs Hong Kong ~ Western Pacific  73.8 50.4 ND 42.9% previous All stages 520 SF-6D, CLDQ
antiviral Non-cirrhotic 258
Cirrhotic 139
HCC 123
Levy et al. 2008°" Pre-2008 Obs Mixed - ND ND ND ND Non-cirrhotic 225 SG
CC 98
DC 49
HCC 39
Liu et al. 2016°° 2011-2012 Obs China Western Pacific  58.4 38.8 ND 71.7% on antiviral Non-cirrhotic 405 CLDQ
CC 53
DC 61
Siew et al. 2008%° 2003-2006 Obs Singapore Western Pacific  ND ND ND ND Non-cirrhotic 298 EQ-5D-3L, VAS
CC 66
DC 24
HCC 22
Sugimori et al. 2022% 2012 Obs Japan Western Pacific  54.5 ND ND ND Non-cirrhotic 1,021 EQ-5D-5L
CC 141
DC 35
Woo et al. 2012%" 2007-2009 Obs Canada Americas 70.5 50.0 ND 47.7% on antiviral Non-cirrhotic 294 EQ-
CC 79 5D-3L,
DC 7 VAS, HUI3, SG
HCC 23
Wu et al. 2021°' 2013-2015 Int China Western Pacific 77.6 48.0 ND Treatment naive, then CcC 161 EQ-5D-3L, VAS
treated treatment 133
with entecavir for 5 years
Xue et al. 2017% Pre-2017 Int China Western Pacific  79.4 36.6 100 47.1% previously treated, ~ Non-cirrhotic, 102 VAS

then treated with antivirals  treatment
for 48 weeks

Younossi et al. 2018*°  2015-2017 Int Mixed — 67.4 43.5 78.5 Antivirals >12 months + Non-cirrhotic 242 SF-6D, CLDQ
vestatolimod 11 weeks

(continued on next page)
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Table 1. (continued)

Study Period of study Study Country WHO Identify as Age Non-white Treatment Stage(s) of disease No. of  Utility
procedures design region male (%) (mean) race (%) details patients  instrument(s)
Zhang et al. 2021°° 2019-2020 Obs China Western Pacific  69.1 425 ND 75.0% on antiviral Non-cirrhotic 639 SF-6D
CC 125
DC 85
HCC 222
Zhuang et al. 2014%° Obs China Western Pacific  66.3 35.8 100 38.9% on antiviral All stages 460 SF-6D, CLDQ
Non-cirrhotic 323
CC 54,
DC 83

ltalicised stages of disease or tools denote that these were not included in the analyses. CC, compensated cirrhosis; CLDQ, Chronic Liver Disease Questionnaire; DC, decompensated cirrhosis; EQ-5D-3L, EuroQol-5D 3 levels; EQ-5D-
5L, EuroQol-5D 5 levels; HCC, hepatocellular carcinoma; Int, interventional study; ND, no data available; obs, observational study; SF-6D, Short Form-6D; SG, Standard Gamble; VAS, visual analogue scale.

Table 2. Meta-analysis results by stage of disease and utility instrument.

Subgroup

Utility instrument

CLDQ (1.00-7.00)

EQ-5D-3L (0.000-1.000)

EQ-5D-5L (0.000-1.000)

SF-6D (0.000-1.000)

SG (0.000-1.000)

VAS (0.0-100.0)

Non-cirrhotic

Compensated cirrhosis

Decompensated cirrhosis

Hepatocellular carcinoma

5.39 = 0.10
8 studies
4,207 patients
4.76 + 0.25
5 studies
640 patients
4.62 + 0.13
4 studies
445 patients
4.67 + 0.07
2 studies
254 patients

0.834 + 0.050
7 studies
1,843 patients
0.816 + 0.043
5 studies

511 patients
0.712 + 0.054
4 studies

336 patients
0.731 + 0.050
4 studies

281 patients

0.817 + 0.002
2 studies
1,340 patients
0.774 + 0.005
2 studies

255 patients
0.665 + 0.010
2 studies

142 patients
0.699 + 0.119
1 study

105 patients

0.753 + 0.019
5 studies
1,513 patients
0.698 + 0.010
2 studies

179 patients
0.673 + 0.010
2 studies

168 patients
0.662 + 0.008
2 studies

345 patients

0.813 + 0.006
2 studies

519 patients
0.743 + 0.011
2 studies

177 patients
0.361 + 0.013
2 studies

56 patients
0.433 £ 0.012
2 studies

62 patients

715 + 3.0

8 studies
1,945 patients
73.7 £ 4.2

5 studies
511 patients
59.0 + 5.1

4 studies
336 patients
66.5 + 7.1

4 studies
281 patients

Data are presented as mean + SE, with the number of studies and the total number of patients for each subgroup indicated. Scales for each utility instrument are shown as (worse health state utility to best health state utility). CLDQ,

Chronic Liver Disease Questionnaire; EQ-5D-3L, EuroQol-5D 3 levels; EQ-5D-5L, EuroQol-5D 5 levels; SF-6D, Short Form-6D; SG, Standard Gamble; VAS, visual analogue scale.
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Subgroup Predicted utility (95% CI) Coefficient (95% Cl) p value
Stage of disease
- Non-cirrhotic 0.842 (0.784, 0.899) —— (Intercept)
- Compensated cirrhosis 0.820 (0.756, 0.883) — -0.022 (-0.082, 0.038) 0.474
- Decompensated cirrhosis 0.722 (0.653, 0.791) —_—— -0.120 (-0.185, -0.055) <0.001
- Hepatocellular carcinoma 0.749 (0.678, 0.819) —— -0.093 (-0.162, -0.025) 0.008
HRQOL instrument
- EQ-5D-3L 0.842 (0.784, 0.899) —— (Intercept)
- EQ-5D-5L 0.812 (0.724, 0.900) _—— -0.029 (-0.124, 0.065) 0.543
- CLDQ 0.718 (0.662, 0.775) —— -0.123 (-0.193, -0.054) 0.001
- SF-6D 0.760 (0.691, 0.829) —_—— -0.082 (-0.163, -0.001) 0.046
-SG 0.673 (0.580, 0.767) _— -0.168 (-0.268, -0.069) 0.001
- VAS 0.741 (0.685, 0.796) —— -0.101 (-0.169, -0.033) 0.004
CHE/GDP
- Mean CHE/GDP: 7.20% 0.842 (0.784, 0.899) —— (Intercept)
- Mean CHE/GDP+1: 8.20% 0.858 (0.800, 0.916) —— 0.016 (0.008, 0.025) <0.001
0.5 0.6 0.7 0.8 0.9 1.0

Fig. 2. Results of meta-regression showing the predicted HRQOL utility estimates (mean, 95% Cls) for each subgroup in the meta-regression, along with the
coefficients and p values for each subgroup. The utility for the mean CHE/GDP and 1% CHE/GDP increase from the mean are shown. P values are derived from the
restricted maximum likelihood meta-regression model, where p <0.05 indicates statistical significance. CLDQ, Chronic Liver Disease Questionnaire; EQ-5D-3L,
EuroQol-5D 3 levels; EQ-5D-5L, EuroQol-5D 5 levels; HRQOL, health-related quality of life; SF-6D, Short Form-6D; SG, Standard Gamble; VAS, visual analogue scale.

than for the non-cirrhotic stage. EQ-5D-3L brought about the
highest utility estimates, followed by EQ-5D-5L (0.812 + 0.048;
p = 0.543) and SF-6D (0.760 + 0.041; p = 0.046). CLDQ (0.718 =
0.036; p = 0.001) and VAS (0.741 + 0.035; p = 0.004) had
significantly lower estimates compared with EQ-5D-3L,
whereas SG produced the lowest coefficient (0.673 + 0.051;
p = 0.001). Moreover, with every 1% increase in CHE/GDP, the
utility was predicted to increase significantly by 0.016 (p
<0.001), and countries with lower CHE/GDP were expected to
have lower utility scores (Table 3).

Heterogeneity and funnel plots

The random effects meta-analysis by disease stage and utility
tool had /2 values ranging from 82.1% to 99.7% (see Appendix
S8 for all /2 values). In addition, the meta-regression model had
an PP index of 99.1%. These values indicate that a substantial
proportion of the observed variances was due to variance in
actual effect sizes rather than to any sampling variance, where
other unexplained factors resulted in between-study differ-
ences. Funnel plots and Egger’s regression test for funnel plot
asymmetry did not reveal any substantial asymmetry for all
stages of disease except non-cirrhotic and DC (Appendix S9).

Discussion

To the best of our knowledge, this study is the first to
comprehensively synthesise data on HRQOL in people living
with CHB and quantify health utility estimates by stage of
disease and utility instrument used. Our results confirm that

HRQOL is affected in CHB individuals but is most pronounced
at the end stages of liver disease (ESLD) when decompensated
cirrhosis and HCC have developed. We also provide a pooled
estimate of health utilities by stage of CHB infection, HRQOL
tool, and a proxy for economic status that could be used in
economic analyses, particularly in countries with no empirical
data on HRQOL in HBV. These results enable an improved
understanding of the burden of HBV disease and may inform
decision-making in improving public health policies toward the
elimination of viral hepatitis.

The observed trend in the decrease of HRQOL utility values
with the severity of liver disease is likely to result from multiple
factors affecting different domains, including symptom burden,
psychological impact, and stigma.®® Symptoms of decom-
pensated cirrhosis can range from ascites to upper gastroin-
testinal bleeding requiring recurrent hospital admissions, which
contrasts with the non-cirrhotic stages, where patients are
largely asymptomatic.>>*° In addition to physical symptoms,
ESLD can also have a significant impact on anxiety because
the ability of patients to perform their usual activities of daily
living and employment opportunities are often affected.®
Combined with the potential awareness that ESLD is usually
associated with a limited estimated life expectancy of 2 years,*’
it is understandable that health utilities deteriorate in later
stages. However, there might be a selection bias because
patients with HBV-related advanced liver disease may be
under-represented in such studies. Severe symptoms or en-
cephalopathy, for example, could affect patients’ ability to
consent to participate in, or complete, HRQOL assessments
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Table 3. Predicted HRQOL utility estimates generated from the meta-regression model by stage of disease and CHE/GDP, standardised to each util-

ity instrument.

Utility instrument Stage of disease

CHE/GDP 3.60% (95% Cl)

CHE/GDP 7.20% (95% ClI)

CHE/GDP 14.39% (95% CI)

EQ-5D-3L Non-cirrhotic
Compensated cirrhosis
Decompensated cirrhosis
Hepatocellular carcinoma
EQ-5D-5L Non-cirrhotic
Compensated cirrhosis
Decompensated cirrhosis
Hepatocellular carcinoma
CLDQ Non-cirrhotic
Compensated cirrhosis
Decompensated cirrhosis
Hepatocellular carcinoma
SF-6D Non-cirrhotic
Compensated cirrhosis
Decompensated cirrhosis
Hepatocellular carcinoma
SG Non-cirrhotic
Compensated cirrhosis

0.783 (0.718-0.848)
0.761 (0.693-0.829)
0.663 (0.590-0.736)
0.690 (0.615-0.764)
0.753 (0.657-0.850)
0.731 (0.636-0.827)
0.634 (0.536-0.731)
0.660 (0.558-0.762)

4.96 (4.59-5.33)

4.83 (4.43-5.22)

4.24 (3.82-4.66)

4.40 (3.94-4.86)
0.701 (0.624-0.778)
0.679 (0.596-0.762)
0.581 (0.496-0.666)
0.608 (0.521-0.694)
0.615 (0.504-0.725)
0.593 (0.483-0.702)

0.842 (0.784-0.899)
0.820 (0.756-0.883)
0.722 (0.653-0.791)
0.749 (0.678-0.819)
0.812 (0.724-0.900)
0.790 (0.701-0.880)
0.692 (0.601-0.784)
0.719 (0.622-0.816)
5.31 (4.97-5.65)
5.18 (4.79-5.56)
4.59 (4.18-5.00)
4.75 (4.30-5.20)
0.760 (0.691-0.829)
0.738 (0.660-0.816)
0.640 (0.560-0.720)
0.666 (0.584-0.749)
0.673 (0.580-0.767)

(¢

(

(

0.651 (0.558-0.745)

0.959 (0.873-1.046)
0.937 (0.844-1.031)
0.840 (0.741-0.938)
0.866 (0.766-0.966)
0.930 (0.826-1.034)
0.908 (0.800-1.016)
0.810 (0.700-0.920)
0.837 (0.722-0.952)
6.02 (5.48-6.55)
5.88 (5.30-6.47)
5.30 (4.69-5.90)
5.46 (4.82-6.10)
0.877 (0.785-0.970)
0.855 (0.753-0.958)
0.758 (0.653-0.862)
0.784 (0.677-0.891)
0.791 (0.702-0.880)

(

(

(

0.769 (0.677-0.861)

Decompensated cirrhosis 0.495 (0.384-0.606) 0.554 (0.457-0.650) 0.671 (0.576-0.766)
Hepatocellular carcinoma 0.521 (0.411-0.632) 0.580 (0.484-0.676) 0.698 (0.602-0.793)
VAS Non-cirrhotic 68.2 (61.9-74.5) 74.1 (68.5-79.6) 85.8 (77.3-94.4)
Compensated cirrhosis 66.0 (59.2-72.7) 71.9 (65.6-78.2) 83.6 (74.3-93.0)
Decompensated cirrhosis 56.2 (49.0-63.5) 62.1 (55.2-68.9) 73.9 (64.1-83.6)
Hepatocellular carcinoma 58.9 (51.5-66.2) 64.7 (57.7-71.8) 76.5 (66.5-86.5)

The mean CHE/GDP (7.40%) is shown, as well as half of the mean CHE/GDP and double the mean CHE/GDP. CHE/GDP, current health expenditure as a percentage of gross
domestic product; CLDQ = Chronic Liver Disease Questionnaire; EQ-5D-3L = EuroQol-5D 3 levels; HRQOL, health-related quality of life; SF-6D = Short Form-6D; SG = Standard

Gamble; VAS = Visual Analogue Scale.

that might be time-consuming and mostly performed in the
outpatient setting. This could mean that the real-life utilities of
patients with CHB in the more advanced stages are even lower
than found in this study.

Our predicted EQ-5D-3L score for the non-cirrhotic stage is
less than the utility value for the population norm in China
(0.842 vs. 0.966, respectively),”> where most of the studies
included in this review were conducted. Our predicted EQ-5D-
3L score for patients with non-cirrhotic HBV was also lower
than that of non-institutionalised residents with no health
condition in England (0.949)*° and the USA (0.952)."* This
finding is echoed by the few included studies that had control
groups (Appendix S6). The lower HRQOL for non-cirrhotic pa-
tients compared with the general population could be explained
by the nonspecific symptoms associated with HBV, such as
psychological symptoms*® or stigma, which can create access
barriers to education and employment.“® Increasing awareness
among healthcare workers that patients with clinically asymp-
tomatic HBV might perceive certain aspects of their lives to be
adversely affected by HBV infection is crucial for managing
patient experience and encouraging adherence to follow-up.*’
Our findings support recent calls to create an enabling envi-
ronment to address stigma and discrimination for individuals
following an HBV diagnosis.®

Given that an estimated 246 million people are living with
HBV globally, it is striking that there were only 19 studies
quantifying health utilities in HBV (and another 14 if including
studies that evaluated HBV but did not disaggregate or define
stages adequately, with another 13 articles that used HRQOL
scales without a composite utility value) and no studies from the
African region, where the burden of HBV is very high. This is in
sharp contrast with other chronic diseases. For example, in HIV,
a systematic review found 700 studies performed from 2010 to

2021 using over 65 different HRQOL instruments, across various
settings and subpopulations,*® and a systematic review of HCV
found 51 studies.'* The reason for this under-representation is
likely to be multifactorial. First, there may be under-recognition
of the impact that HBV can have on HRQOL, because it is
often considered a ‘silent’ disease. Second, in the case of HCV,
the higher number of studies may have been driven by the up-
surge in recent clinical trials for directly acting antivirals that
included HRQOL as an outcome measure. Incorporating patient-
reported outcomes in HBV and HDV trials for novel therapies
was recommended in the recent joint American Association for
the Study of Live Disease—European Associated for the Study of
the Liver ‘Endpoints Meeting’ and should improve this knowl-
edge gap.”® The lack of studies could also reflect that research
and funding for HBV are not commensurate with its disease
burden.®® In the field of HIV, where patient-centred care is
paramount, it has been proposed that a good HRQOL should be
added as a ‘4th pillar’ of elimination.®”

The predicted pooled utility estimates from our meta-
regression model, adjusted to each HRQOL instrument and
CHE/GDP values, can enhance the quality and applicability of
cost-utility analyses and thereby be used to inform decision-
making. Although it is preferable to use empirically derived
estimates for each specific population under consideration, our
review has demonstrated that these are not currently available,
and we recognise that it is costly and not always practical to
replicate studies in every setting. However, this should not
hinder efforts to perform health technology assessments and
advance policy decisions. In the UK, for example, NICE used
health utilities from persons living with HBV in Canada to inform
their economic analyses of HBV treatment.>?> Another option,
where country-specific health utilities are lacking, is to draw on
a pool of studies, whereby the model reduces the likelihood of
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having inconsistent utilities from varying studies and utility in-
struments.”" Our study provides such values that can be used
as a proxy (Table 3).

Around half of the studies included in this review were
performed in China/Hong Kong, where the burden of HBV
disease is high, with ~84 million individuals chronically infec-
ted.>® However, HRQOL tools are underutilised in LMICs
despite high HBV prevalence. Instead, disability-adjusted life
years (DALYs) are more often used to quantify disease burden
in LMICs. DALYs measure the societal disease burden,
combining mortality and morbidity, whereas QALYs measure
patients’ individual-level utility and preferences.® Factors,
such as the limited availability of utility instruments in local
languages, mean that QALYs are seldom used in LMICs.
However, EQ-5D-5L and other HRQOL instruments are
increasingly used in African settings.®®> More research is
necessary to examine HRQOL in LMICs, especially in African
settings where the HBV disease burden is highes’[,4 because no
data in this WHO region were available at the time of analyses.

Patient-derived utility scales are needed to calculate QALYs
in economic evaluations. Quantification of how interventions
affect DALYs, QALYs, and overall productivity helps guide
health policy. Direct HRQOL tools, SG and VAS, were found to
elicit lower utility values compared with indirect tools, the latter
of which incorporates societal preferences. These differences
suggest that patients with HBV have worse HRQOL utilities
compared with societal predictions for the same health states.
As seen in HCV-related liver disease,®® we also found that the
disease-specific CLDQ instrument vyielded lower utilities
compared with generic instruments. This difference could
indicate that generic tools miss other clinically important liver-
specific aspects, such as worry, which has previously been
found to have a negative impact on HRQOL.®”+*® The domain of
worry in CLDQ includes specific worries about the impact and
development of liver disease, its symptoms, prognosis, and
availability of a liver transplant.>® Given the paucity of eligible
studies, HBV-specific tools, such as the HBQOL®® and the
CLDQ-HBV,®" were not included in the meta-analyses, but exist
as further disease-targeted HRQOL instruments to consider.

CHE/GDP is an important public health indicator of country-
level healthcare expenditure and is high in developed coun-
tries.®> When we evaluated the range of CHE/GDP values from
3.28% to 17.36% in included studies, our finding from the
meta-regression model that a 1% rise in CHE/GDP significantly
increased predicted HRQOL utility (p <0.001) suggests that
better availability of healthcare resources increases patients’
and societal valuations of health. Our predicted utility of 0.959
for the non-cirrhotic stage, where CHE/GDP is 14.39%, is
comparable to the population norm for England (0.949)*® and
the USA (0.952),** where CHE/GDP is 12.36% and 17.36%,
respectively. Although these comparisons do not confirm a

Meta-analysis of health utilities in HBV infection

causal relationship between HBV infection and HRQOL, they
suggest that patients with HBV infection in countries with more
effective healthcare systems and access to treatment have
better HRQOL. This could also partially explain the striking
result where patients with decompensated cirrhosis in coun-
tries with high CHE/GDP had better predicted HRQOL
compared with non-cirrhotic patients in low CHE/GDP coun-
tries. Well-developed countries with increased healthcare
funding might have more specialised screening programs for
HBV-related complications, such as HCC, where detection of
early-stage and, often asymptomatic, HCC is improved.®®
Furthermore, countries with better-funded healthcare systems
could also have less HBV-associated stigma.®*

Although antiviral therapy is known to slow disease pro-
gression effectively,®® the long-term effects of HBV treatment
regimens on HRQOL are less clear. In our meta-analysis, there
were insufficient (five) studies to formally quantify the impact of
HBV treatment on HRQOL. Overall, these studies found that the
HBV treatments assessed significantly increased HRQOL utility
values across different tools and stages of HBV disease
(Appendix S6). One of these studies found that 5 years of
entecavir treatment significantly enhanced HRQOL in patients
with CC and with an improvement in mental health that was
likely brought on by the physiological improvements from
antiviral therapy.®" Similarly, another study found that admin-
istering oral antivirals significantly increased CLDQ utility
scores, especially in the fatigue and worry domains.**

Significant interstudy heterogeneity in quality, methodology,
use of utility tools, and how stages of infection were defined
limited the synthesis of data. Future empirical studies should be
more explicit in defining the stage of HBV-related disease,
because this appears to be the most influential factor in
determining HRQOL. Further, aggregating HRQOL across dis-
ease stages could obscure important variations. There might
be other factors, such as patient knowledge, availability of
healthcare, and cultural factors, which are common across all
stages of liver disease and might have been missed by our
meta-analysis. Future research should also clarify treatment
specificities since varying regimens, such as interferon and oral
antivirals, differ in side-effect profiles.®®

In conclusion, this systematic review suggests that HRQOL
and health utility values are impacted by HBV infection, even in
non-cirrhotic patients, and worsen with advancing sequelae of
HBV-related liver disease (notably decompensated cirrhosis and
HCC). The severity of HBV disease does not solely influence
HRQOL, and country-level factors, including access to health-
care, could also be negative determinants of HRQOL. Future
studies are needed in high-burden LMICs, including in Africa,
where data are currently lacking. Our findings are also important
for healthcare professionals and highlight that they should
consider patients’ HRQOL in clinical management approaches.
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Appendix 1: Search strategies

Databases searched: Embase, Embase Classic, Global Health, PubMed, Web of Science

Date of search: 20-21 March 2019, updated 5 September 2022 and 9 January 2024

# Search

1 Viral hepatitis

2 Hepatitis B

3 HBV

4 Liver failure

5 Hepatic failure

6 Liver insufficiency

7 Hepatic insufficiency

8 Chronic hepatitis disease

9 End stage liver disease

10 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

11 Quality of life

12 Health related quality of life

13 | QoL

14 | HRQL

15 Patient reported outcome

16 | Health utility

17 | Activities of daily living

18 ADLs

19 | Quality adjusted life year

20 QALY

21 Disability-adjusted life year

22 DALY

23 | Short form 36

24 SF 36

25 | EuroQol Group 5 dimensions

26 | EQ5D

27 Functional Assessment of Chronic lliness Therapy Fatigue

28 | Fatigue Severity Scale

29 FACIT F

30 FSS

31 Chronic Liver Disease Questionnaire

32 | Work Productivity and Activity Instrument

33 WPAI

34 | Gamble Utility

35 | Liver Disease Quality of Life Instrument

36 LDQOL

37 | Sickness Impact Profile

38 SIP

39 #11 OR#12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR
#23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR
#35 OR #36 OR #37 OR #38

40 #10 AND #39




Appendix 2: Quality assessment checklist, gathered from National Institute for Health and
Care Excellence (NICE) Decision Support Unit guidance document on systematic reviews of

utilities' and a checklist of HRQOL studies from a previous systematic review?

Study Design

Study objectives: were the objectives of the study clearly stated? HRQOL primary or secondary

outcome?

Study design: was the design of the study clearly described?

Respondent selection and recruitment: was the sampling method for participant recruitment

adequately described?

Sample size: was the sample size appropriately justified?

Participant characteristics: were characteristics clearly described (demographics and clinical

variables)?

Inclusion/exclusion criteria: are inclusion/exclusion criteria clearly described? Specifically, efforts

to exclude other aetiologies of liver disease.

Diagnostic criteria: are there adequate diagnostic criteria for HBV (serology markers)?

Stage assessment: is stage of HBV disease assessed?
HRQOL Instrument and Results

Instrument justification: was the choice of HRQOL instrument justified?

Instrument validation: was a validated tool used to assess HRQOL in the appropriate population?

Timing of assessments: is timing reported and consistent?

Response rates: are response rates recorded and if so, are the rates likely to be a threat to validity?

Missing data: are the levels of missing data reported? Could this threaten the validity of the results?

Statistical analysis: were statistical methods described?

Interpretation

Study findings: were the key findings of the study clearly stated?

Study limitations: were limitations of the study clearly described?




Appendix 3: Country-level current health expenditure (CHE) as a percentage of gross
domestic product (GDP) (%)

CHE as a % of GDP for each country as of 2021 was derived from the WHO Global Health

Repository3.

Country CHE as % of GDP (%)

Canada 12.33

China/Hong Kong 5.38

India 3.28

Italy 9.38

Japan 10.82

Singapore 5.57

Republic of Korea 9.33

USA 17.36

For the two studies conducted in multiple countries, an estimate of the CHE as a % of the
GDP of the whole cohort was calculated based on the proportions of HBV-infected patients

in each country:

Levy 2008*:
Country CHE as % of GDP
Number of patients
(%)

USA 17.36 56
Canada 12.33 100
United Kingdom 12.36 93
Spain 10.74 85
Hong Kong/China 5.38 200
Overall 10.01 534




Younossi 2018°:

Country CHE as % of GDP
Number of patients
(%)

Canada 12.33 30
Italy 9.38 59
Republic of Korea 9.33 56
USA 17.36 49
Overall 11.84 194




Appendix 4: Citations of excluded full texts, with reasons for exclusion

Underlying Cognitive and Functional Recovery Postliver
Transplant Continue to Evolve Over 1 Year. Transplantation.
2018;102(3):461-470. doi:10.1097/TP.0000000000001991

# Citation Reason for exclusion

1 | Abdo AA. Health-related quality of life of Saudi hepatitis B and C | Used HRQOL scale
patients. Ann Saudi Med. 2012;32(4):397-403. without composite utility
doi:10.5144/0256-4947.2012.397 value (SF-36)

2 | Abedi G, Azadeh A, Farideh R. Assessment of quality of life in Utility scores not
hepatitis B patients compared with healthy people. Life Sci J. reported
2012;9(4):5339-5343.

3 | Abedi G, Rostami F, Nadi A. Analyzing the Dimensions of the Utility scores not
Quality of Life in Hepatitis B Patientsusing Confirmatory Factor reported
Analysis. Glob J Health Sci. 2015;7(7 Spec No):22-31.

Published 2015 Mar 26. doi:10.5539/gjhs.v7n7p22

4 | Aberg F, Maklin S, Rasanen P, et al. Cost of a quality-adjusted Information of HBV
life year in liver transplantation: the influence of the indication status of cohort not
and the model for end-stage liver disease score. Liver Transpl. clear
2011;17(11):1333-1343. doi:10.1002/1t.22388

5 | Adekanle O, Ndububa DA, Orji EO, ljarotimi O. Assessment of No HRQOL scale used
the sexual functions of males with chronic liver disease in South
West Nigeria. Ann Afr Med. 2014;13(2):81-86.
doi:10.4103/1596-3519.129884

6 | Adekanle O, Sunmonu TA, Komolafe MA, Ndububa DA. No HRQOL scale used
Cognitive functions in patients with liver cirrhosis: assessment
using community screening interview for dementia. Ann Afr Med.
2012;11(4):222-229. doi:10.4103/1596-3519.102853

7 | Afendy A, Kallman JB, Stepanova M, et al. Predictors of health- | Information of HBV
related quality of life in patients with chronic liver status of cohort not
disease. Aliment Pharmacol Ther. 2009;30(5):469-476. clear
doi:10.1111/j.1365-2036.2009.04061.x

8 | Aggarwal R, Ghoshal UC, Naik SR. Treatment of chronic No HRQOL scale used
hepatitis B with interferon-alpha: cost-effectiveness in
developing countries. Natl Med J India. 2002;15(6):320-327.

9 | Aguiar I, Lins-Kusterer L, Lins LS, Parana R, Bastos J, Carvalho | Information of HBV
FM. Quality of life, work ability and oral health among patients status of cohort not
with chronic liver diseases. Med Oral Patol Oral Cir Bucal. clear
2019;24(3):e392-e397. Published 2019 May 1.
doi:10.4317/medoral.22918

10 | Ahluwalia V, Wade JB, Thacker L, et al. Differential impact of Information of HBV
hyponatremia and hepatic encephalopathy on health-related status of cohort not
quality of life and brain metabolite abnormalities in cirrhosis. J clear
Hepatol. 2013;59(3):467-473. doi:10.1016/j.jhep.2013.04.023

11 | Ahluwalia V, Wade JB, White MB, et al. Brain Integrity Changes | Information of HBV

status of cohort not
clear




12

Ahluwalia V, Wade JB, White MB, et al. Liver transplantation
significantly improves global functioning and cerebral
processing. Liver Transpl. 2016;22(10):1379-1390.
doi:10.1002/1t.24498

Information of HBV
status of cohort not
clear

13

Ahmed J, Butt NF, Rathore R, et al. Prevalence of depression in
patients of chronic hepatitis B and C presenting to Mayo
Hospital Lahore. Pakistan Journal of Medical and Health
Sciences. 2014;11(2):690.

No HRQOL scale used

14

Alam RR, El-Gilany AE. Quality of life of elderly with chronic liver
diseases. Hepatology International. 2019;13(S1):S9.
doi:10.1007/s12072-019-09936-5

Information of HBV
status of cohort not
clear

15

Alay H, Ozden K, Erol S, Celik N, Parlak E, Parlak M.
Assessment of Quality of Life of Patients with Chronic Hepatitis
B and C Treated with Pegylated Interferon-alpha. Viral Hepat J.
2018;24:25-42. doi:10.4274/vhd.2017.0016

Ultility scores not
reported

16

AlHuthail YR. Comparison of the prevalence of psychiatric co-
morbidities in hepatitis C patients and hepatitis B patients in
Saudi Arabia. Saudi J Gastroenterol. 2013;19(4):165-171.
doi:10.4103/1319-3767.114514

Utility scores not
reported

17

Alian S, Masoudzadeh A, Khoddad T, Dadashian A, Al
Mohammadpour R. Depression in hepatitis B and C, and its
correlation with hepatitis drugs consumption
(interfron/lamivodin/ribaverin). Iran J Psychiatry Behav Sci.
2013;7(1):24-29.

No HRQOL scale used

18

Altindag A, Cadirci D, Sirmatel F. Depression and health related
quality of life in non-cirrhotic chronic hepatitis B patients and
hepatitis B carriers. Neurosciences (Riyadh). 2009;14(1):56-59.

Utility scores not
reported

19

AlZoubi AM, Khalifeh F. The effectiveness of stem cell therapies
on health-related quality of life and life expectancy in
comparison with conventional supportive medical treatment in
patients suffering from end-stage liver disease. Stem Cell Res
Ther. 2013;4(1):16. Published 2013 Feb 25. doi:10.1186/scrt164

No HRQOL scale used

20

Amarasena S, Skoien R, Bernardes C, et al. Health-related
quality of life in patients with cirrhosis. 2019;34(S2):77.
doi:10.1111/jhg.14799

Information of HBV
status of cohort not
clear

21 | Anil Kumar BN, Mattoo SK. Organ transplant & the psychiatrist: | Review
An overview. Indian J Med Res. 2015;141(4):408-416.
doi:10.4103/0971-5916.159268

22 | Annema C, Drent G, Roodbol PF, et al. Trajectories of Anxiety Information of HBV
and Depression After Liver Transplantation as Related to status of cohort not
Outcomes During 2-Year Follow-Up: A Prospective Cohort clear
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Appendix 5: Summary of excluded articles due to unclear stage of disease

First Author Study Study . . Identify as Age Non-white . Utility instrument
and Year Year Design Study setting Country WHO Region male (%) (mean) race (%) Treatment details n used
Bondini 2007 pre-2007 obs Database USA Americas 65 442 84 NA 68 CLDQ, HUI2
Castellanos- Tertiary academic
Fernandez 2018- obs gantre Cuba Americas 56 45.9 28.6 82.4% on antiviral 91 CLDQ
2021 2019
Drazic 2013 pre-2013 obs Onl:i/;ﬁg:xﬂg}:ssmh Australia Western Pacific 45 39.67 75 30% on antiviral 18 CLDQ
2G(;11tt(()eling pre-2010 obs Medical centre Netherlands Europe NA NA NA Exclude IFN past year 55 SF-6D
2011- Community health -
Kim 2015 2012 obs survey South Korea Western Pacific 55.6 NA NA NA 7098 VAS, EQ-5D-3L
Transplant
2015- obs Coordination Office of Iran Eastern Med NA NA NA Transplant waiting list 32 CLDQ
Parvizi 2016 2016 Hospital
Routine outpt visit or
examination 72%,
obs 25% inpt, 3% Italy Europe 69.7 52 NA NA 221 EQE-5QI5?5DI:3\I7/-\S
2010- hospitalised for ’
Scalone 2013 | 2011 hepatic condition
Outpatient clinics of i Exclude IFN past 6
Tanaka 2015 pre-2015 obs tWo liver units Japan Western Pacific 59.1 64.5 NA months 22 CLDQ
ul Haq 2014 2011 obs Public hospitals Pakistan Eastern Med 59.5 36 NA NA 390 EQ-5D-3L, VAS
ul Haq 2012 2011 obs Public hospitals Pakistan Eastern Med 59.5 36.07 NA NA 390 EQ-5D-3L, VAS
Chronic hepatitis . .
Vu 2019 2018 obs clinic at hospital Vietnam Western Pacific 54.5 49.2 NA NA 298 VAS
Outpatient hepatology
obs unit tertiary general Greece Europe 55.9 45.15 NA Exclude IFN past year 59 CLDQ
Fotos 2018 2014 hospital
. - EQ-5D-3L, EQ-5D-
Weng 2022 2019 obs Database China Western Pacific 434 NA NA NA 122 5L VAS
Gastroenterology
obs clinics of four Taiwan Western Pacific 60.8 NA NA NA 376 EQ-5D-5L, VAS
Su 2023 2016 hospitals
yomossi o obs Database Worldwide Various 58.2 477 NA 43.6% on antiviral 1818 cLbQ
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Appendix 6: Summary of HRQOL in control and treatment populations

Table 6.1: Summary of HRQOL in control populations

(5 years), and occupation in the infected
patient’s sub-district. Excluded if any other

chronic diseases or co-infections.

Study Definition of control group HRQOL tool(s) used Summary of findings
Chen 2021 Patients  receiving annual physical | EQ-5D-3L EQ-5D-3L utility scores were similar between non-
examinations at the hospital. cirrhotic, cirrhotic and control groups
VAS VAS scores were similar between non-cirrhotic and
control groups
Levy 2008 Uninfected staff and students at local | SG Non-cirrhotic patients had lower mean utilities than
universities and the population at large. uninfected people
Siew 2008 Healthy randomly selected hospital staff | EQ-5D-3L EQ-5D-3L utility scores were similar between non-
and their friends and families, ensuring no cirrhotic and control groups
significant ilinesses VAS VAS scores were lower for those with abnormal LFTs
than controls but similar between those with normal
LFTs and controls
Zhuang 2014 Pair-matched healthy controls for sex, age | SF-6D Non-cirrhotic patients had lower utility scores than

controls
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Table 6.2: Summary of HRQOL during treatment regimens

Study Treatment(s) assessed HRQOL tool(s) used Summary of findings
Ansari 2019 Traditional medicine (qust and afsanteen) | EQ-5D-3L Utility scores were increased after 12 weeks of
VAS treatment (non-cirrhotic patients)
Kim 2012 Oral antivirals (lamivudine 60%, adefovir | EQ-5D-3L Utility scores were increased after 24 weeks of
30%, entecavir 5.9%, clevudine 3.4%) VAS treatment, including in all domains of the CLDQ (non-
CLDQ cirrhotic, compensated cirrhosis, decompensated
cirrhosis patients)
Wu 2021 Entecavir (in treatment-naive individuals) EQ-5D-3L Utility scores increased after five years of treatment
VAS (compensated cirrhosis patients)
Xue 2017 Nucleos(t)ide analogs (in treatment-naive | VAS Utility scores were increased after 48 weeks of
individuals) treatment (non-cirrhotic patients)
Younossi 2018 | Oral antivirals  (tenofovir, entecavir, | CLDQ Utility scores were increased at weeks 24 and 48 of

adefovir, lamivudine, or telbivudine, either

as a single agent or in combination)

treatment, especially in the Fatigue and Worry

domains (non-cirrhotic patients)
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Appendix 7: Quality assessment

Study design

All included articles defined the study objectives and explained the rationale for assessing
HRQOL. More than half of the articles had clearly outlined study designs. However, many
articles were brief in their description and may not have described the source population
adequately. Fewer than half of the articles had adequate descriptions of sampling methods,
with 12 articles requiring inference to conclude this. Of the 22 total articles, 7 used the
consecutive sampling method which minimised selection bias, while the rest used a
suboptimal strategy such as 9 articles using convenience sampling. 2 articles used purposive
sampling, which may have significant selection bias associated, whilst 4 articles had unclear
sampling methods. Concerning the sample size, only 1 article provided an appropriate
justification for the study sample size. 2 articles did not describe participant characteristics.
Most articles stated inclusion and/or exclusion criteria, however, 6 articles did not mention
the exclusion of other aetiologies of liver disease, and 2 articles failed to mention any criteria.
If articles included other liver disease aetiologies, this may have skewed results since these
may not reflect the HRQOL utilities of HBV infection, and these patients may have worse
utilities compared to patients with only HBV infection. 4 articles did not mention adequate

diagnostic criteria for HBV.

HRQOL instrument and results

All articles justified the choice of HRQOL instrument(s) used, but 1 article did not mention
validation of the tool in the appropriate population. Many articles did not mention the timing
of the assessment and did not mention a response rate. This raises questions on the validity
of the reported results as lower response rates may result in biased outcomes if patients who

refused to participate were systematically different from those who participated. Of the 12
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which mentioned response rates, 7 did not discuss the response rates, and 2 articles
mentioned response rates were low and considered a threat to validity. No articles mentioned
whether there were any missing data. It can be assumed that some articles did not have
missing data and thus this was not reported, however, unreported missing data would also
impact the validity of the results since as previously mentioned, if patients with missing data
were systematically different from those with complete data, especially where incomplete

questionnaires were discarded. All articles mentioned appropriate statistical analyses.

Interpretation
All studies stated findings clearly. However, 3 articles failed to mention any limitations, and 2
mentioned insufficient limitations when considering the total number of limitations these

articles may have had.
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Table 7.1: Results of quality assessment

Study Design
Responde

S_tud_y Study seler::ttion Sampl Participgnt_ Inclusion/exclusi | Diagnosti

Article °bJeS°t'Ve design and e size characsterlstlc on criteria c criteria
recrutltmen

';%S%ri Yes Yes Yes No No Partially Yes
(238;‘ Yes Yes | Partially No Yes Yes Yes
C200rt2eoSi Yes Yes Yes No Yes Yes Yes
Dan Yes Pary“a" Partialy | No Yes Yes No
gggt(? Yes Yes Yes No Yes Partially Yes
Jia2014 |  Yes Paryﬁa" Partially No No No No
ng;nz Yes Par)‘/tiall Partially No Yes No Yes
é‘&r}g Yes Yes Partially No Yes Yes Yes
é‘&r}g Yes Yes Partially No Yes Yes Yes
Iz_ggg Yes Yes Yes Yes Yes Yes Yes
2|(_)i;]6 Yes Pa;ﬁa” Partially No Yes ves ves
S(')%Vé Yes Yes Yes No Yes Partially Yes
Siuzgci)g; "|  Yes Yes Partially No Yes Partially No
oo Yes Yes | Partially | No Yes Yes Yes
2)8J167 Yes Par;[iall Yes No Yes Yes Yes
\s(iozucr)] ? g Yes Yes Yes No Yes Yes Yes
;O;(r)‘l ? QS Yes Yes Yes No Yes Yes Yes
ZzhOaZrz)g Yes Yes Yes No Yes Yes Yes
228?29 Yes Yes Yes No Yes Yes Yes
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HRQOL Instrument and Results Interpretation
. Instrument | Instrument Timing of Response rates Missing data Statistical Study Study
Article justification | validation | assessments P g analysis findings limitations

Ansari 2019 Yes Yes Yes Yes, but not discussed Unclear Yes Yes Partially
Che 2014 Yes Yes No No Unclear Yes Yes No
Chen 2021 Yes No No Yes, but not discussed Unclear Yes Yes Yes
Cortesi 2020 Yes Yes No No Unclear Yes Yes No
Dan 2008 Yes Yes Yes No Unclear Yes Yes Yes
Gupta 2020 Yes Yes No No Unclear Yes Yes Yes
Jia 2014 Yes Yes Partially Yes, threat Unclear Yes Yes Yes
Kim 2012 Yes Yes Yes Yes, threat Unclear Yes Yes Yes
Lam 2009 Yes Yes Yes Yes, not threat Unclear Yes Yes No

Lam 2009 Yes Yes Partially Yes, not threat Unclear Yes Yes Partially
Levy 2008 Yes Yes No No Unclear Yes Yes Yes
Liu 2016 Yes Yes No No Unclear Yes Yes Yes
Siew 2008 Yes Yes Partially Yes, but not discussed Unclear Yes Yes Yes
Sugimori 2022 Yes Yes Partially Yes, but not discussed Unclear Yes Yes Yes
Wong 2013 Yes Yes Yes No Unclear Yes Yes Yes
Woo 2012 Yes Yes No Yes, but not discussed Unclear Yes Yes Yes
Wu 2021 Yes Yes Yes No Unclear Yes Yes Yes
Xue 2017 Yes Yes Yes Yes, but not discussed Unclear Yes Yes Yes
Younossi 2018 Yes Yes Yes No Unclear Yes Yes Yes
Younossi 2019 Yes Yes Partially No Unclear Yes Yes Yes
Zhang 2020 Yes Yes No Yes, but not discussed Unclear Yes Yes Yes
Zhuang 2014 Yes Yes No Yes, not threat Unclear Yes Yes Yes
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Appendix 8: Subgroup analyses

Section 1: Forest plots for the non-cirrhotic stage, by ultility instrument

First Author and Year Estimate [95% Cl]
Che 2014 N 5.50 [5.41, 5.59]
Chen 2021 — 5.56 [5.35, 5.77)
Gupta 2020 ————t 4.32[4.09, 4.55]
Kim 2012 - 5.31[5.27, 5.35)
Lam 2009 B I 5.70 [5.58, 5.82]
Liu 2016 - 5.40 [5.31, 5.49]
Younossi 2018 — 5.91[5.81, 6.01]
Zhuang 2014 - 5.30 [5.21, 5.39]
RE Model (Q = 241.47, df = 7, p < .01; I = 97.1%, ©* = 0.07) —_— 5.39 [5.20, 5.58]

[ | I 1

1 3 5 7

Health utility estimates for non-cirrhotic, CLDQ

Figure 1.1: Forest plot for the non-cirrhotic stage, CLDQ instrument

First Author and Year Estimate [95% Cl]
Ansari 2019 vl 0.58 [0.57, 0.59]
Che 2014 c. 0.80[0.78, 0.82]
Chen 2021 e 0.92 [0.89, 0.95]
Cortesi 2020 - 0.91 [0.90, 0.92]
Jia 2014 - 0.80[0.80, 0.81]
Ong 2008 com 0.91[0.89, 0.93]
Woo 2012 - 0.92[0.91, 0.93]
RE Model (Q = 2290.58, df = 6, p < .01; I° = 99.7%, t* = 0.02) ———— 0.83[0.74, 0.93]

[ T I T 1

0 0.25 0.5 0.75 1

Health utility estimates for non-cirrhotic, EQ-5D-3L

Figure 1.2: Forest plot for the non-cirrhotic stage, EQ-5D-3L instrument



First Author and Year Estimate [95% ClI]

Jia 2014 - 0.80[0.79, 0.80)
Sugimori 2022 ~— 0.88 [0.87, 0.89]
FE Model - 0.82[0.81,0.82)
I T T T 1
0 0.25 05 0.75 1

Health utility estimates for non-cirrhotic, EQ-5D-5L

Figure 1.3: Forest plot for the non-cirrhotic stage, EQ-5D-5L instrument

First Author and Year Estimate [95% Cl]
Dan 2008 —_— 0.78[0.74, 0.82)
Lam 2009 —.— 0.75[0.73, 0.77)
Younossi 2018 —— 0.77 [0.76, 0.79]
Zhang 2020 i 0.77 [0.76, 0.78]
Zhuang 2014 = = 0.69 [0.68, 0.71]
RE Model (Q = 105.12, df = 4, p < .01; I = 96.2%, t° = 0.00) —_— 0.75[0.72, 0.79)

| | I | |

0 0.25 0.5 0.75 1

Health utility estimates for non-cirrhotic, SF-6D

Figure 1.4: Forest plot for the non-cirrhotic stage, SF-6D instrument
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First Author and Year

Estimate [95% ClI]

Levy 2008 — 0.68 [0.66, 0.70]
Woo 2012 0.89 [0.88, 0.90]
FE Model - 0.810.80, 0.83]

| T T T

0 0.25 05 075

Health utility estimates for non-cirrhotic, SG

Figure 1.5: Forest plot for the non-cirrhotic stage, SG instrument

First Author and Year Estimate [95% Cl]
Ansari 2019 : —_— 20.37 [15.22, 25.52]
Che 2014 - 72.00 [70.82, 73.18]
Chen 2021 5 2 79.00 [76.49, 81.51]
Cortesi 2020 - 78.00 [76.01, 79.99]
Jia 2014 - 82.80[81.44, 84.16)
Ong 2008 : L 76.52 [75.03, 78.01)
Woo 2012 L 80.00 [78.51, 81.49]
Xue 2017 : - 79.80[77.18, 82.42]
FE Model —_— 71.55 [65.65, 77.45]
I 1

Health utility estimates for non-cirrhotic, VAS

Figure 1.6: Forest plot for the non-cirrhotic stage, VAS instrument
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Section 2: Forest plots for the compensated cirrhosis stage, by utility instrument

First Author and Year Estimate [95% ClI]
Che 2014 e 5.00 [4.73, 5.27]
Gupta 2020 e 3.57 [3.32, 3.82]
Kim 2012 —— 5.11[5.00, 5.22]
Liu 2016 ——— 5.10 [4.86, 5.34]
Zhuang 2014 [ B 5.00 [4.81,5.19]
RE Model (Q = 124.47, df = 4, p < .01; I* = 96.8%, t° = 0.29) —— 4.76 [4.28, 5.25]
[ T I 1

1 3 5 7

Health utility estimates for compensated cirrhosis, CLDQ

Figure 2.1: Forest plot for the compensated cirrhosis stage, CLDQ instrument

First Author and Year Estimate [95% Cl]
Che 2014 - 0.70 [0.66, 0.74]
Jia 2014 X = 0.76 [0.74, 0.77)
Ong 2008 e 0.83 [0.76, 0.90]
Woo 2012 .- 0.88 [0.84, 0.92]
Wu 2021 — 0.91[0.89, 0.93]
RE Model (Q = 179.84, df = 4, p < .01; I* = 97.8%, t° = 0.01) ——— 0.82[0.73, 0.90]

[ T ! I 1

0 0.25 0.5 0.75 1

Health utility estimates for compensated cirrhosis, EQ-5D-3L

Figure 2.2: Forest plot for the compensated cirrhosis stage, EQ-5D-3L instrument
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First Author and Year Estimate [95% ClI]

Jia 2014 - 0.76 [0.75, 0.77]
Sugimori 2022 ———  0.84[0.82, 0.87]
FE Model - 0.77 [0.76, 0.78]

I T T T 1

0 0.25 05 0.75 1

Health utility estimates for compensated cirrhosis, EQ-5D-5L

Figure 2.3: Forest plot for the compensated cirrhosis stage, EQ-5D-5L instrument

First Author and Year Estimate [95% Cl]
Zhang 2020 — 0.75[0.72, 0.78]
Zhuang 2014 e 0.64 [0.61, 0.66]
FE Model —_— 0.70[0.68, 0.72]

| I T I

0 0.25 0.5 0.75 1

Health utility estimates for compensated cirrhosis, SF-6D

Figure 2.4: Forest plot for the compensated cirrhosis stage, SF-6D instrument
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First Author and Year

Estimate [95% Cl]

Levy 2008 —— 0.69 [0.66, 0.72]
Woo 2012 —_— 0.87 [0.83, 0.91]
FE Model —_ 0.74 [0.72, 0.76]
r T T T 1
0 0.25 05 075 1

Health utility estimates for compensated cirrhosis, SG

Figure 2.5: Forest plot for the compensated cirrhosis stage, SG instrument

First Author and Year

Estimate [95% Cl)

Che 2014 — 58.20 [55.14, 61.26)
Jia 2014 —— 72.00 [69.15, 74.85)
Ong 2008 — 80.64 [76.97, 84.31]
Woo 2012 —_— 78.00 [74.03, 81.97]
Wu 2021 .- 79.80 [77.27, 82.33]
RE Model (Q = 140.28, df = 4, p < .01; I = 97.1%, 1* = 86.86) - 73.71[65.41, 82.00]

f T T T 1

0 25 50 75 100

Health utility estimates for compensated cirrhosis, VAS

Figure 2.6: Forest plot for the compensated cirrhosis stage, VAS instrument
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Section 3: Forest plots for the decompensated cirrhosis stage, by utility instrument

First Author and Year

Estimate [95% Cl]

Che 2014 —— 4.40 [4.20, 4.60]
Kim 2012 — 4.48 [4.26, 4.70]
Liu 2016 —_— 4.70 [4.42, 4.98]
Zhuang 2014 - 4.90 [4.73, 5.07)
RE Model (Q = 16.73, df = 3, p < .01; I° = 82.1%, ©* = 0.05) _ 4.62[4.37,4.87)

T T T 1

1 3 5 7

Health utility estimates for decompensated cirrhosis, CLDQ

Figure 3.1: Forest plot for the decompensated cirrhosis stage, CLDQ instrument

First Author and Year

Estimate [95% Cl)

Che 2014 e

0.60 [0.56, 0.64]
Jia 2014 —.— 0.67 [0.64, 0.69]
Ong 2068 —. 0.88 [0.81, 0.95]
Woo 201i2 0.73[0.49, 0.97]
RE Mod:el (Q=4376, df = 3, p <.01; I = 93.1%, t* = 0.01) —_ 0.71[0.61,0.82]
i T T T
0 0.25 05 075 1

Health utility estimates for decompensated cirrhosis, EQ-5D-3L

Figure 3.2: Forest plot for the decompensated cirrhosis stage, EQ-5D-3L instrument
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First Author and Year Estimate [95% ClI]

Jia 2014 —— 0.66 [0.64, 0.68]
Sugimori 2022 _— 0.72 [0.65, 0.79]
FE Model S 0.67 [0.65, 0.68]
I T T T
0 0.25 05 0.75

Health utility estimates for decompensated cirrhosis, EQ-5D-5L

Figure 3.3: Forest plot for the decompensated cirrhosis stage, EQ-5D-5L instrument

First Author and Year Estimate [95% ClI]
Zhang 2020 —— 0.68 [0.66, 0.71]
Zhuang 2014 — 0.66 [0.63, 0.69]
FE Model —_— 0.67 [0.65, 0.69]
| [ T I
0 0.25 0.5 0.75

Health utility estimates for decompensated cirrhosis, SF-6D

Figure 3.4: Forest plot for the decompensated cirrhosis stage, SF-6D instrument



First Author and Year

Estimate [95% Cl]

Levy 2008 : - 0.35[0.32, 0.38)
Woo 2012 : -_— 0.82[0.66, 0.98]
FE Model - 0.36 [0.34, 0.39)
| 1 I I |
0 0.25 0.5 0.75 1

Health utility estimates for decompensated cirrhosis, SG

Figure 3.5: Forest plot for the decompensated cirrhosis stage, SG instrument

First Author and Year Estimate [95% ClI]
Che 2014i - 47.60 [44.34, 50.86]
Jia 2014 —— 58.40 [55.43, 61.37]
Ong 2008 — 70.00 [64.07, 75.93]
Woo 2012 63.00 [41.52, 84.48]

RE Modef (Q = 49.63, df = 3, p < .01; I? = 94.0%, * = 84.70) —

i | | | |
0 25 50 75 100

Health utility estimates for decompensated cirrhosis, VAS

Figure 3.6: Forest plot for the decompensated cirrhosis stage, VAS instrument

58.99 [48.99, 68.98]

58



Section 4: Forest plots for the hepatocellular carcinoma stage, by utility instrument

First Author and Year

Estimate [95% CI]

Che 2014 —_— 3.50 [3.28, 3.72)
Lam 2009 —— 5.40 (5.22, 5.58]
FE Model —— 4.67 [4.53, 4.80]
| I I
1 3 5

Health utility estimates for hepatocellular carcinoma, CLDQ

Figure 4.1: Forest plot for the hepatocellular carcinoma stage, CLDQ instrument

First Author and Year

Estimate [95% Cl)

Che 2014 — 0.60 [0.55, 0.65]
Jia 2014 —.— 0.68 [0.65, 0.71]
Ong 2008 — 0.87 [0.78, 0.96]
Woo 2012 0.81[0.68, 0.94]
RE Model (Q = 31.33, df = 3, p < .01; I° = 90.4%, * = 0.01) —_— 0.73[0.63, 0.83]

f T T T

0 0.25 05 075

Health utility estimates for hepatocellular carcinoma, EQ-5D-3L

Figure 4.2: Forest plot for the hepatocellular carcinoma stage, EQ-5D-3L instrument
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First Author and Year

Estimate [95% Cl]

Lam 2009 ———t 0.72(0.69, 0.75]
Zhang 2020 —— 0.64 [0.62, 0.66]
FE Model _ 0.66 [0.65, 0.68]

| | I | 1

0 0.25 05 075 1

Health utility estimates for hepatocellular carcinoma, SF-6D

Figure 4.3: Forest plot for the hepatocellular carcinoma stage, SF-6D instrument

First Author and Year

Estimate [95% Cl]

Levy 2008 f —— 0.38[0.35, 0.41]
Woo 2012 : —_— 0.84 (0.7, 0.91]
FE Model - 0.43 [0.41, 0.46]
T 1 T T 1
0 0.25 05 0.75 1

Health utility estimates for hepatocellular carcinoma, SG

Figure 4.4: Forest plot for the hepatocellular carcinoma stage, SG instrument
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First Author and Year

Estimate [95% Cl]

Che 2014 ——
Jia 2014 —a—

Ong 2008

Woo 2012 —

50.60 [47.71, 53.49]
71.10 [67.68, 74.52]
68.58 [57.51, 79.65]

77.00 [67.19, 86.81]

RE Model (Q = 94.66, df = 3, p < .01; I? = 96.8%, T = 189.34)

| I | I 1
0 25 50 75 100

Health utility estimates for hepatocellular carcinoma, VAS

Figure 4.5: Forest plot for the hepatocellular carcinoma stage, VAS instrument

66.46 [52.46, 80.46]
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Appendix 9: Publication bias assessment, through Funnel Plots and Egger’s Regression

Test for Asymmetry

Funnel Plot: All stages of HBV

° ] 5|0 0.05<p=1.00
1%/ 0.00<p=0.05
s e Studies
. o |
o
i
g 2 7 :
o o 4 : 3
= ° ® -
% o L4 '. o l; .I~ .‘
= " .
o : ®
o L]
v o
S T T T T 1

-0.4 -0.2 0 0.2 04

Residual Value

Figure 1: Funnel Plot for all stages of HBV disease

Regression test for funnel plot asymmetry: z = 0.3570, p = 0.7211. A regression test was

performed using residual values and standard errors from the meta-regression model.
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Funnel Plot: Non-Cirrhotic
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Figure 2: Funnel Plot for non-cirrhotic stage

Regression test for funnel plot asymmetry: z = -2.5974, p = 0.0094. A regression test was

performed using residual values and standard errors from the meta-regression model.
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Funnel Plot: Compensated Cirrhosis
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Figure 3: Funnel Plot for compensated cirrhosis stage

Regression test for funnel plot asymmetry: z = -0.0136, p = 0.9891. A regression test was

performed using residual values and standard errors from the meta-regression model.
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Funnel Plot: Decompensated Cirrhosis
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Figure 4: Funnel Plot for decompensated cirrhosis stage

Regression test for funnel plot asymmetry: z = 2.1938, p = 0.0283. A regression test was

performed using residual values and standard errors from the meta-regression model.
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Funnel Plot: Hepatocellular carcinoma
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Figure 5: Funnel Plot for hepatocellular carcinoma stage

Regression test for funnel plot asymmetry: z = 1.8272, p = 0.0677. A regression test was

performed using residual values and standard errors from the meta-regression model.
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