
Research article
Diversity and inclusion in chronic hepatitis B randomised
controlled trials: A systematic meta-epidemiological review

Authors

Xintong Huang, Angela C. Webster, Shiva R. Mishra, Karen M.J. Waller

Correspondence

xhua5155@uni.sydney.edu.au (X. Huang).

Graphical abstract

Female sex under-represented by 30%
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Highlights: Impact and implications:
� Chronic hepatitis B clinical trials under-represent women
and people living in Africa.

� Participants’ race and ethnicity, and HBV genotype, are
rarely reported.

� Age- and sex-based trial exclusions increased over time.
https://doi.org/10.1016/j.jhepr.2024.101324

© 2025 The Authors. Published by Elsevier B.V. on behalf of European Association

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). JHEP Reports
Clinical trials must balance the need to recruit homogenous
participants to efficiently measure an intervention’s effective-
ness, with the need to produce evidence that can be applied to
the whole population affected by a disease. We found chronic
hepatitis B (CHB) clinical trials often failed to report basic de-
mographic characteristics of participants, and had under-
representation of women and people living in Africa. Given
varied disease pathophysiology and treatment needs among
different groups, this suggest a mismatch of evidence gener-
ation compared with the populations needing treatment,
whereby the benefits and harms of different interventions
across populations are not being adequately studied. We
suggest relevant stakeholders, including researchers, funders,
and publishers of CHB clinical trials, should actively recruit
under-represented populations, target interventions to those
most at need, and either consider demographic factors in re-
sults reporting and analysis, or make data easily available
for interrogation.
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Background & Aims: Chronic hepatitis B (CHB) affects global populations unequally, with variable prevalence and pathophys-
iology. Clinical trials must balance efficiency with adequate representation of the populations most likely to benefit from the in-
terventions they test. We aimed to investigate diversity and inclusion in CHB trials.

Methods: We performed a meta-epidemiological study of randomised controlled trials recruiting people with CHB published in
MEDLINE and Embase, January 2010 to July 2023. We extracted participant age, sex, country of recruitment, race and ethnicity,
and hepatitis B genotype. We calculated proportions of trials reporting participant demographics and results by demographics
(transparency). We compared participants proportionately to global populations affected by CHB of different demographics
(representation), and examined demographic-based trial exclusion criteria.

Results: Among 287 trials (81.9% single-country, 18.1% multinational) with 57,503 participants (median size: 102, IQR: 60–185),
97.9% tested drug interventions. Most trials reported participants’ age distribution (285, 99.3%) and sex (278, 96.9%). However,
only 37.3% (107) trials reported race and ethnicity, 84 (29.3%) reported genotype, and, among multinational trials, only 19 (36.5%)
reported recruitment numbers by country. Less than 3% trials reported demography-stratified results. Female sex was under-
represented (42.0% people with CHB, 28.7% trial participants). Geographic disparities between those affected by CHB and
trial participation were marked for Africa (31.0% vs. 0.01%; under-representation), and Americas or Europe (5.7% vs. 14.0%; over-
representation). Many trials had exclusion criteria based on age (71.4% children, 41.5% older adults) or sex-related (157, 54.7%),
mostly excluding women who were pregnant, breastfeeding, or of reproduction potential.

Conclusions: Clinical trials for CHB are not inclusive of women and people in Africa. Researchers, funders, and publishers should
actively consider diversity and inclusion of trials.

© 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-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Chronic hepatitis B (CHB), which affected 4.1% of the global
population in 2019, is an important global cause of morbidity
and mortality, and often needs life-long treatment.1 While both
the World Health Organization (WHO) and the United Nations
(UN) Sustainable Development Goals (SDG) aim to eliminate
hepatitis B virus (HBV) infection as a public threat by 2030, this
currently appears unachievable.1,2 Intervention improvements
targeted to those most at need are hence required, and there
are multiple ongoing randomised controlled trials (RCTs) aiming
to improve CHB outcomes.

Clinical trials must balance regulation, cost and time
pressures (which can push triallists to use smaller and ho-
mogenous groups of participants for high internal validity)
with the need for ensuring diversity of included participants
(for external validity, whereby the evidence generated can be
applied to the whole population in need).3 Triallists may
select a limited scope of recruiting sites and/or participant
eligibility either with a view to efficiency (e.g. expenses in
* Corresponding author. Address: Sydney School of Public Health, University of Sydney, Ed
9565 1863.
E-mail address: xhua5155@uni.sydney.edu.au (X. Huang).
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setting up trial sites, or translating documents), or perceived
risks, regarding trial success (i.e. needing larger numbers of
participants for a positive result to overcome heterogeneity
of effects in varied participants) or safety (e.g. testing new
drugs in children).4 This can lead to exclusion of key pop-
ulations that often have unmet needs (e.g. people in low- and
middle-income countries) or a different balance of risk/
benefit from interventions (e.g. children and older adults),
and a failure to generate high-quality evidence that can be
applied to groups most at need.4,5 In an effort to improve
diversity and inclusion in clinical trials, international bodies
recommend trials report both participants’ demographics
and demographic-stratified results, and recruit participants
representative of the population to whom an intervention will
be applied,6,7 but adoption of these recommendations can
be lacking. Other strategies for applying evidence from RCT
more broadly include evidence synthesis using reported
demographics from trial results, or re-analysis of shared data
applied to subgroups.
ward Ford Building, Sydney, 2006, Australia. Tel.: +61 2 9562 5000; Fax: +61 2

025. vol. 7 j 101324

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:xhua5155@uni.sydney.edu.au
https://doi.org/10.1016/j.jhepr.2024.101324
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhepr.2024.101324&domain=pdf


Diversity and inclusion in chronic hepatitis B
Age,1,8,9 sex,8,10,11 and HBV genotype,12 which clusters
geographically, are known to affect CHB pathophysiology and
treatment responses. Treatment advancement is arguably most
critical for those in low- and low-middle-income countries,
facing the highest prevalence of CHB,8,13 yet where current
models of care are often inaccessible.1 If the landscape of
clinical trials in CHB fails to consider the whole population
affected, this can exacerbate inequities in disease outcomes,
whereby new models of care in different settings (e.g. Africa)
are not adequately studied, or the treatment risks and benefits
in subgroups such as the young or older people remain
poorly understood.

A recent comprehensive analysis of the entire historical
landscape of HBV clinical trials by Delphin and colleagues14

revealed under-representation in the number of trials con-
ducted in Africa compared to the high prevalence of CHB in the
region. Although their work highlighted this geographical
inequity in trial numbers, other aspects of diversity and inclu-
sion in global CHB trials have not been studied, such as con-
siderations of participant sex and age, which require more
detailed analysis of participant characteristics, exclusions, and
result reporting. In this study, we aimed to describe the trans-
parency in reporting of participants’ demographics in contem-
porary CHB clinical trials, and the representation of the global
population affected by CHB. We also aimed to examine factors
relating to diversity and inclusion of participants in trial design.
By focusing on contemporary trials, we provide insights into the
current trial landscape and identify opportunities for addressing
structural inequalities and health inequities.

Participants and methods
We conducted a systematic review and meta-epidemiological
analysis of published RCT recruiting participants with CHB,
examining transparency and representation of participant
characteristics. We registered this study on International Pro-
spective Register of Systematic Reviews (PROSPERO),
CRD42023457318, and reported according to Standards of the
Preferred Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) Statement,15 and meta-epidemiological
reporting guidelines defined by Murad and Wang.16

Inclusion and exclusion criteria

Trial inclusion criteria required all of: (1) study population:
people with CHB and not primarily co-infected with other
hepatitis viruses or HIV; (2) study design: interventional RCT;
and (3) publication time frame: January 1, 2010, and July 31,
2023 (to focus on contemporary trials). No language restrictions
were applied, to maximise the coverage of clinical trials. Re-
ports were excluded where they were only available in abstract
forms, or as interim analyses where participant recruitment was
not completed, owing to incomplete information availability.
Where a trial was reported more than once, we grouped reports
by trial and included the trial cohort only once in results.

Search strategy

We searched MEDLINE and Embase via OVID using terms
“((“Hepatitis B, Chronic/” OR “chronic hepatitis B”) AND (“ran-
domi?ed controlled trial” OR “RCT”).mp.)” on August 27, 2023
(full search strategies: Table S1). Reference lists of retrieved
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publications were inspected for additional or primary clinical
trials. Grey literature searching for conference abstracts in con-
ference programs was not performed as the reporting of de-
mographics in this format is often lacking because of space
constraints. However, where records were excluded because of
incomplete results or abstract format, additional searches were
performed to identify any full reports of such excluded studies.
Study selection

Titles and abstracts were screened by a single researcher (XH)
using Covidence,17 with 20% records randomly selected for
double screening by a second author (KW). Full-text screening
was conducted by one author (XH). For records published in
languages other than English, manuscripts were reviewed and
extracted by a native speaker, where available (XH, Chinese
language), or online tools were used to translate into En-
glish language.
Data collection and categorisation

We collected information from manuscripts and supplementary
material, supplemented with clinical trial registry data if a clinical
trial ID was provided. For each included study, data were
extracted into a standardised spreadsheet by a single author
(XH), with double extraction by a second author (KW) of a
random 20% sample to check quality. Extracted data included:
(1) article information, including title, author, journal of publica-
tion, and publication year; (2) study design, including recruitment
location(s) (by country), funding sources, clinical trial phase of
drug intervention, intervention details, inclusion and exclusion
criteria related to age, sex, race and ethnicity, and trial regis-
tration details; and (3) study results, including total number of
participants, number of participants categorised by age, sex,
country of recruitment, race or ethnicity, HBV genotype,
including missing information; and whether demographic-
stratified results were reported.

Children were defined as people aged under 18 years of age,
and older adults were defined as people aged over 65 years, per
international standards.18 Although we acknowledge that gender
and biological sex are distinct and both may affect disease
pathophysiology and treatment responses, this study focused
only on biological sex, owing to available baseline data. We
grouped countries of recruitment according to United Nations
geographic regions: Africa, Asia, Americas, Europe, and Oce-
ania,19 and by income status per World Bank classification.13

The conceptualisation and reporting of race and ethnicity var-
ied between trials, with differences by study country and no clear
international standard.20 We used the United States National
Institutes of Health guidelines for homogenising reporting of race
and ethnicity21 (Table S2). Intervention types were categorised
into drug (including nucleos[t]ide analogues, interferons, and
other drugs), complementary and alternative medicines and ex-
tracts, and non-drug interventions.

We did not contact authors to request missing data, because
only transparent information can serve as best available evi-
dence to improve health outcomes, aligning with the WHO’s
2015 statement and the Declaration of Helsinki on public
disclosure of clinical trial results.6,7 However, data in supple-
mentary material and trial registration records were used to
minimise missing data. We did not collect any subjective data.
025. vol. 7 j 101324 2



Records identified from:
Embase (n = 610)

MEDLINE (n = 573)
Citation searching (n = 2)

Titles and abstracts screened
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Records removed before
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Records excluded (n = 361)

Records excluded:
•   Abstracts (n = 368) 
•   Duplicate reporting of study
    cohorts (n = 106)
•   Interim analysis (n = 2)
•   Study design not meeting
   inclusion criteria (n = 13)

•   Study population not meeting
    inclusion criteria (n = 3)

Trials included in review 
(N=287)

Full text assessed for eligibility
(n = 779)

Research article
Outcomes and analysis

The three outcomes were: (a) transparency in reporting partic-
ipants’ demographics in recruitment and results, including
country of recruitment, age, sex, race and ethnicity, and HBV
genotype; (b) the representation of participants, by age, sex,
geographic regions of recruitment, and HBV genotype, and (c)
inclusion and exclusion criteria related to age, sex, or race and
ethnicity. We defined the representation ratio of a population as
the ratio between the proportion of participants in CHB clinical
trials and the proportion of people affected by CHB globally, as
extracted from the 2021 Global Burden of Disease (GBD)
Collaborative Network8 (Supplementary Methods). A repre-
sentation ratio >1 reflects over-representation, and <1 means
under-representation of the population. The weighted average
age of all participants was calculated according to the trial size
and central tendencies of age (mean or median), and compared
with the average age of those affected by CHB, calculated from
the GBD (Supplementary Methods). Because of a lack of global
prevalence reference data, we compared representation of
HBV genotypes to the burden reported in literature.12 We did
not compare proportions of participants in CHB clinical trials by
race and ethnicity to the global population living with CHB,
given there is neither comparable baseline global prevalence
data nor a consensus definition of race and ethnicity. We
visualised trial representation geographically at a country-level
(Supplementary Methods). Outcomes were reported as fre-
quency and proportion of included trials where appropriate. All
analysis and figures were generated using the rworldmap and
ggplot2 package in R statistical software version 4.3.1 (R
Foundation for Statistical Computing, Vienna, Austria).22–24
Fig. 1. PRISMA flowchart of search and record inclusion.
Results

Overview of included trials

We included 287 trials, with a total of 57,503 participants
(Fig. 1). Of these, 156 trials (54.4%) reported a clinical trial ID.
The median trial size was 102 participants (IQR: 60.0–185.0).
Many trials (114, 39.7%) received funding from industry, and
government (104, 36.2%), whereas fewer (<10%) received
funding from universities, hospitals, or charity. Funding was not
reported for 74 (25.8%) trials. Most trials (220, 76.7%) tested
drug interventions, 61 (21.3%) tested complementary and
alternative medicines and extracts, and six (2.1%) investigated
non-drug interventions (Table 1). Drug interventions were
mostly nucleos(t)ide analogues (120, 54.5%) and interferons
(59, 26.8%). Interventions involving ‘other drugs’ (41, 18.6%)
comprised novel agents for CHB clearance (32 trials, e.g. an
antisense oligonucleotide ‘bepirovirsen’) or the repurposing of
existing drugs (nine trials, e.g. metformin, steroids).

Most trials were conducted in a single country (235, 81.9%),
comprising 34,623 (60.2%) participants. Most single-country
trials were in Asia (213, 90.6%), and none were in Africa.
Among 52 (18.1%) multinational trials, comprising 22,880
(39.8%) participants, 45 trials listed a total of 359 entries in
recruiting countries, and the remaining seven trials were re-
ported only as ‘global studies’. Many of the countries multi-
national trials recruited from were in Europe (141, 39.3%) and
Asia (121, 33.7%), whereas almost none were in Africa (2,
0.6%) (Table S3).
JHEP Reports, --- 2
Transparency of cohort recruitment and results reporting

Trials with reported registration ID were significantly more likely
to report participants’ race and ethnicity, region of recruitment,
and HBV genotypes (p <0.001, Table S4). All (156, 100%)
registered trials reported cohort recruitment regions. Of the 52
multinational trials, only 19 (36.5%) reported the number of
participants recruited from each country, but these accounted
for most of the participants within multinational trials (17,218,
75.3%). Including single-country trials, recruiting countries
were known for 51,841 (90.2%) participants. Most participants
were recruited in Asia (44,782, 86.4%), and in upper-middle-
income countries (37,089, 71.5%). No participants were
recruited from low-income countries.

Most trials reported cohort age distribution (285, 99.3%) and
sex (278, 96.9%) (Table 2). Only 37.3% (107) of trials reported
race and ethnicity, including 78/156 (50.0%) trials with regis-
tration ID. The weighted average age of 56,172 participants
among the 279 trials which reported age by central tendencies
was 38.8 years (Table S5). The sex of 56,111 (97.6%) partici-
pants, and the race and ethnicity of 32,943 (57.3%) participants
was reported. Most participants were male (39,584, 68.8%) and
Asian (27,497, 83.5%) (Table S6). Few participants were White
(4,796, 14.6%), or of Black race or African ethnicity (486, 1.5%).

Only 29.3% (84) trials reported HBV genotype of some or all
participants, including 69/156 (44.2%) trials with registration ID.
HBV genotype was reported for 14,060 (24.5%) participants
025. vol. 7 j 101324 3



Table 1. Characteristics of included trials (N = 287).

Trials (column %)*
Total = 287

Participants (median, IQR) 102 (60.0–185.0)
Study size
<−150 58 (20.2)
151–300 81 (28.2)
301–450 40 (13.9)
>450 108 (37.6)

Number of countries†

Single country 235 (81.9)
Multinational 52 (18.1)
2–5 24
6–10 10
11–15 6
>15 5
Countries not stated 7

Recruiting countries (among single country trials)
Africa 0 (0.0)
Northern Africa 0
Sub-Saharan Africa 0

Americas 8 (3.4)
Latin America and the Caribbean 0
Northern America 8

Asia 213 (90.6)
Central Asia 0
Eastern Asia 196
South-eastern Asia 7
Southern Asia 6
Western Asia 3

Europe 13 (5.5)
Eastern Europe 1
Northern Europe 0
Southern Europe 5
Western Europe 7

Oceania 1 (0.4)
Australia and New Zealand 1
Melanesia 0
Micronesia 0
Polynesia 0

Year of publication
2010–2014 120 (41.8)
2015–2018 82 (28.6)
2019–2023 84 (29.3)

Interventions
Nucleos(t)ide analogues 120 (41.8)
Interferons 59 (20.6)
Other drugs 41 (14.3)
Complementary and alternative medicines
and extracts

61 (21.3)

Non-drug interventions 6 (2.1)
Trial design phase‡

1 20 (9.1)
2 26 (11.9)
3 28 (12.8)
4 145 (66.2)

Funding sources
Industry 114 (39.7)
Government 104 (36.2)
Academy 21 (7.3)
Hospital 14 (4.9)
Charity 4 (1.4)
None reported 74 (25.8)

*All data presented as number (column percentage) unless otherwise stated. Column
percentages exclude unavailable data (e.g. none reported/not stated categories).
†Countries categorised per United Nations geographic regions.
‡Trial design phase for nucleos(t)ide analogues, interferons, and other drug interventions.
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(Table S7). Of these, most participants had HBV genotype C
(7,145, 50.8%) or B (4,205, 30.0%).

Only eight (2.8%) trials reported results considering age or
sex, and four (1.4%) trials reported results by race and ethnicity
groups (Table 2). No trial reported results stratified by HBV
genotypes or recruitment regions.

Representation of clinical trial participants compared to the
global population affected by CHB

The weighted average age of participants in clinical trials was
similar to that of the global population with CHB (38.8 vs. 37.9
years) (Table S5). However, people of female sex were
under-represented, with a representation ratio of 0.7, sug-
gesting females are under-represented by 30% in CHB tri-
als (Fig. 2A).

Although 31.0% of people affected by CHB are living in
Africa, only five (0.01%) participants were recruited from Africa,
demonstrating vast under-representation (representation ratio
<0.001) (Fig. 2B, Table S5). People living with CHB in Asia were
over-represented in trials by 40% (representation ratio 1.4),
with even more over-representation of people living with CHB
in Europe or Americas (representation ratio 2.5).

Similarly, although many people with CHB are living in low-
income or lower-middle-income countries, they contributed
very few participants to trials (representation ratios 0.0, 0.1)
(Fig. 2B). Most participants were recruited from upper-middle-
income countries and high-income countries, despite the
relative low proportions of people affected by CHB (represen-
tation ratios 1.9, 5.5).

Disproportionate distribution was also observed on the
country-level (Fig. 3), which highlights variations even within
regions. For instance, over-representation within Asia was
largely driven by China, with poor trial representation in
Indonesia, which has a significant burden of CHB.

People with different HBV genotypes were not well repre-
sented in trials, with over-representation of genotype B and C
(representation ratios 2.2, 1.9), and under-representation of the
remaining genotypes (Fig. 2A, Table S7). This under-
representation was particularly stark for genotype E, affecting
17.6% of the world population with CHB (representation ra-
tio 0.04).

Exclusion criteria

Most trials excluded children (205, 71.4%), and many (119,
41.5%) excluded older adults (Table 2). A small number of trials
(6, 2.1%) recruited children only, contributing 1.1% (621) of the
total participants. No trials recruited older adults exclusively.
More trials had eligibility restrictions related to female than male
sex (157, 54.7% vs. 38, 13.2%) (e.g. excluding pregnant
women). Seven trials with 1,186 (2.1%) participants recruited
women (with pregnancy or in child-bearing age) only. Although
no trials had race and ethnicity exclusion criteria, four trials
recruited specific Asian ethnicity participants, and one trial
recruited English-speaking participants only.

Concerningly, among more recently published trials
(2019–2023), more trials reported exclusions related to age or
025. vol. 7 j 101324 4
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sex (Fig. 4). Trials not reporting any funding sources tended to
report fewer age- or sex-based exclusions than those reporting
industry, government, or other funding, which had broadly
similar exclusion criteria and rates (Fig. S1). There were also
fewer exclusions among phase III and IV trials than phase I and
II trials, although over 50% still had female-related exclusions
or exclusions of children, and over 25% still had exclusions of
older adults. Exclusions related to intervention type were
broadly concordant with expected risk–benefit profile, with the
most exclusions among ‘other drug’ interventions, which
included novel agents, fewest among non-drug interventions,
and more exclusions based on age for interferon trials
compared with nucleos(t)ide analogues.

Discussion

Key findings and contextualisation

We found recent RCTs for CHB have limited transparency in
the reporting of participant race and ethnicity and HBV geno-
type, and under-representation of people of female sex and
living in Africa. Children and older adults were frequently
excluded, and this has increased over time. Such distorted
population representation, combined with a near-absence of
trial results stratified by demographic features, limit the gen-
eralisability of findings for existing and new interventions to key
populations, particularly given the plausibility of differential ef-
fects for some groups (e.g. women). Targeting of these under-
represented groups requires close attention in future trial
design, recruitment, and reporting.

Limited transparency of reporting by race and ethnicity or
HBV genotype

The interaction between race and ethnicity, geographic location,
and HBV genotype remains an under-studied area of importance
to CHB pathophysiology. For example, there are recognised
variations in the natural history of CHB by ethnicity (leading to
the stratification of hepatocellular carcinoma surveillance rec-
ommendations for people of Asian and African descent25) and
regional differences in CHB treatment efficacy (e.g. lower rates
of HBsAg loss in clinical trials in Asia [2%] compared with those
in Europe and North America [20%]26). HBV genotypes differ
substantially genetically, affecting treatment response.26,27 For
example, genotype A and B might respond better than genotype
C and D to interferons.27 Yet, the biology of such differences in
both natural history or treatment response are poorly understood
and under-studied, including the relative contribution of the
geographic variations in HBV genotype vs. host genetic differ-
ences. Our understanding of such factors, and their impact on
treatment paradigms, will likely remain elusive without more
diverse participation in and reporting of clinical trials.

There are likely to be multiple factors contributing to poor
transparency. Although in contrast with recommendations to
report information on race and ethnicity in trials,28 how race and
ethnicity are used in medical research remains debated.29

Uncertainty about how to include these details in trial manu-
scripts could be a reason for the low proportion of trials
reporting such information. Limited transparency regarding
HBV genotypes may relate to limited testing, either owing to
financial constraints or low HBV DNA levels among partici-
pants. Although we used country of recruitment in our analysis
025. vol. 7 j 101324 5
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to proxy these factors, a high proportion of multinational trials
did not report recruitment numbers by geographic region,
JHEP Reports, --- 2
although this information is objective and readily available. This
could certainly be easily remedied in future trial reporting.
025. vol. 7 j 101324 6
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Under-representation of people living in Africa in CHB trials

We found gross distortions in geographic representation of
CHB trials, which may exacerbate existing global inequities in
CHB outcomes, and lead to issue of distributive justice. Spe-
cifically, the low proportions of CHB trial participants recruited
from Africa, of Black race or African ethnicity, or infected with
HBV genotype E, is in stark contrast to Africa’s high prevalence
and incidence of CHB,8 limited access to existing treatments,30

and more aggressive disease phenotypes.31 Although limited
trial activity in Africa represents one reason for the under-
representation of people of Black race or African ethnicity in
global trials, Mitchell et al.32 have demonstrated that this
population remains inadequately represented in CHB trials
conducted in high-income countries, pointing to broader
structural inequalities in clinical research participation. Sub-
Saharan Africa has a much higher proportion of people aged
under 20 years (36.4% vs. 17.6% globally),8 and genotype E,
JHEP Reports, --- 2
exclusively found in Africa in high prevalence, is associated
with young onset of CHB-associated hepatocellular carci-
noma.31 Given limited access to current models of care, African
people likely have the most to gain from the development of
curative therapies for CHB being studied in ongoing clinical
trials.30 Intersectionally, with more young people afflicted by
CHB,8 higher fertility rates,18 and younger onset of CHB-related
liver cancer,8,31 Africans affected by CHB are more likely to
benefit from inclusive research considering the benefits of
treatment for CHB at younger ages or during pregnancy, as
well as adverse events associated with life-long treatment.

How can we remedy such poor CHB trial recruitment from
Africa? Although most countries in Africa are of low-income or
lower-middle-income,13 the large number of HIV clinical trials in
Africa has demonstrated that a regional-level lack of financial
resources alone should not be regarded as the primary reason
for this under-representation.14,33 This highlights needs for
building support for clinical triallists in lower-income countries
025. vol. 7 j 101324 7
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to conduct more CHB trials, as has been seen in trials for HIV,
such as increased infrastructure funding, and by addressing
ethical and logistical barriers.14,33 Where multinational trials are
implemented in developing countries, there are likely to be
additional costs and set-up time, but the necessity has been
emphasised, and relevant frameworks outlined, in global
health documents.34–36
Sex disparities in CHB trial representation

The under-representation of people of female sex in CHB
trials may relate to the high frequency of sex-based trial ex-
clusions. WHO guidelines for clinical trials illustrated that the
exclusion of pregnant and lactating women is justified if ‘they
are at very low risk of the health issue the trial seeks to
address’.37 Pregnancy-based trial exclusions for CHB may be
arguably justified in risk–benefit analysis given the safety of
current antivirals therapy to both pregnant women and foetus
and the low risk of vertical transmission.38 However, trial ex-
clusions often extend beyond the pregnancy period to all fe-
males of ‘child-bearing potential’. International guidelines for
clinical trial practices have been established to enable clinical
trials to include pregnant and lactating women and women of
child-bearing age.37,39 Other issues contributing to differential
enrolment of women were beyond the scope of this study, but
have been described elsewhere. For instance, in other disci-
plines, non-sex-based exclusions have been shown to
disproportionately affect women.40 Bias in medical care pro-
vision is well-recognised, and seen in CHB in with inequitable
treatment prescription for women;41 this bias may extend to
clinical trial recruitment differences. Compounding the effects
of under-representation, while the Sex and Gender Equity in
JHEP Reports, --- 2
Research guidelines also urge researchers to report results by
sex where differences in treatment effects are likely,42 we
found this was lacking. Female representation and result
reporting in CHB trials is important given sex hormones
impact both the pathophysiology of CHB and pharmacoki-
netics of drug treatments.10,11,26 Female sex is associated
with lower rates of antiviral treatment response.41 To address
female under-recruitment, it is essential for triallists to address
issues of equity and justice, and provide justification on
female-based exclusion criteria.

Lack of data for children and older adults

The frequency and persistency of age-based exclusions as well
as lack of age-stratified results are concerning, even if the
median age of trial participants correlated with the global
burden. There are known differences in CHB at the extremes of
age. For instance, the frequent exclusion of older adults from
CHB is a missed opportunity to generate relevant evidence for
the age group with highest morbidity from CHB.8 As such, CHB
treatment guidelines tend to have laxer criteria for treatment
with advancing age.25 The generalisation of evidence to older
adults from trials that exclude them is problematic, because of
differences in physiology, increased rates of other chronic
illness, and polypharmacy.8 The necessity of inclusion of older
adults in trials where they form a key part of the target popu-
lation is well-recognised,43 and CHB triallists must focus on
removing unnecessary age-based exclusions, and improving
the reporting of results by age so specific harms can
be identified.

Children with CHB not only have differences in human and
disease biology, but face potential life-long consequences of a
chronic disease and/or complications from long-term treat-
ment. International guidelines for treatment of children with
CHB vary given the lack of evidence (e.g. entecavir only rec-
ommended at age 16 years in European [2017] and Asian Pa-
cific [2016] guidelines, but from age 2 years in American [2018]
and age 12 years in WHO [2024] guidelines38,44–46). Key
questions remain regarding when to start treatment;9 for
instance, the possibility that antiviral initiation among infants
could lead to high rates of functional cure is tantalising.47

Specifically designed trials for children may be warranted to
answer such questions. The inclusion of children in broader
clinical trials is complex, and triallists must weigh potential
benefits vs. long-term consequences of unknown risks of new
treatments. In addition, trial complexity increases with chal-
lenges regarding informed consent and administrative re-
quirements.5 However, where drugs are likely to be applied to
their context in clinical practice, especially phase IV studies
with existing guideline-based treatment indications, the routine
exclusion of children without specific justification is another
missed opportunity to generate relevant evidence.5,43

Strengths and limitations

This is the first study to quantitatively investigate the trans-
parency and representation of global CHB clinical trials at the
participant level. Our study design is systematic and prospec-
tively registered. The coverage of trials was maximised by
including all types of interventions without language
025. vol. 7 j 101324 8
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exclusions. We supplemented bibliographic information with
supplementary material and registry data, and homogenised
demographic and result reporting formats. In addition, we
compared the findings to accepted and most recent global
CHB prevalence data, and followed international stan-
dard definitions.8

Limitations include the number of trials with no reported
clinical trial ID, which may mean the true number of exclusions
is under-reported where trials have additional unpublished
criteria. Representation results are limited to those studies
which reported demographics (as denoted by transparency
percentages), although we had robust data available for com-
parison for age, sex, and recruitment country (>90%), genotype
data are limited to 24.5% (14,060) of participants. This limited
genotype data introduced constraints in our representation
ratio analysis, and hindered our ability to draw definite con-
clusions about the representation by HBV genotypes. The
exclusion of trials with coinfections may have biased results
given the prevalence of coinfection with HIV in Africa; among
the three trials excluded for coinfections, only 106 participants
are from Africa, with the remainder from Asia and Europe,
where over-representation occurs. In addition, while we
focused on race and ethnicity, HBV genotype, and geographic
representation, we recognise that numerous other vulnerable
populations (e.g. migrants, individuals experiencing home-
lessness) living with CHB may also face barriers to trial
participation, and these structural barriers should be
addressed. Understanding and addressing health inequities for
these populations requires specific contextual analysis of local
healthcare systems, social determinants of health, and struc-
tural barriers, which beyond the scope of our current study.
JHEP Reports, --- 2
Implications of research

Although the ongoing pace of research in CHB is admirable,
there remains scope for improvement in the trial landscape to
improve care equitably. This is a global imperative, according to
UN SDG.30 We suggest the need for increased inclusion of
older adults and children in trials, where other inclusion and
exclusion criteria can be met, and no specific age-based
exclusion is justified. Focused trials on specific needs of
under-represented populations may redress overall inequities.
Targeted recruitment of children, women, and those living in
Africa should be a key consideration for those designing and
funding future trials, as well as building mechanisms to support
triallists to conduct more trials where the needs are the most.
These changes are likely to require additional time, cost and
trial complexity which needs consideration from the outset.
Relevant stakeholders, including researchers, publishers, and
funders, must also be aware of the failure to report basic de-
mographics and stratify results by subgroups, where the po-
tential influences in the biology of CHB and differential
effectiveness of treatments for different groups could have
practical impacts on disease outcomes.

Conclusions
There is an under-representation of people of female sex and
people living in Africa in clinical trials for CHB, limited trans-
parency regarding participant HBV genotype and race and
ethnicity, and frequent exclusion of children and older adults. It
is crucial for researchers, funders, and publishers to actively
consider equity and inclusion when designing, conducting and
reporting CHB trials.
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