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Objectives: The objective of this study was to estimate prevalence of hepatitis C virus (HCV) exposure and
infection among Indigenous and tribal populations globally.
Study design: Systematic review and meta-analysis.
Methods: We systematically searched bibliographic databases and grey literature (1/01/2000—16/06/
2022). Prevalence estimates were synthesised overall, by World Health Organization region and HCV-risk
group. For studies with comparator populations, prevalence ratios were estimated and pooled.
Keywords: Results: Ninety-two studies were included. Globally, among general Indigenous and tribal populations,
Indigenous the median prevalence of HCV antibody (HCV Ab) was 1.3% (interquartile range [IQR]: 0.3—3.8%,
Tribal I? = 98.5%) and HCV RNA was 0.4% (IQR: 0—1.3%, I> = 96.1%). The Western Pacific Region had the highest
Hepatitis C prevalence (HCV Ab: median: 3.0% [IQR: 0.4—11.9%], HCV RNA: median 5.6% [IQR: 2.0—8.8%]). Prevalence
Hepatitis C virus was highest in people who injected drugs (HCV Ab: median: 59.5%, IQR: 51.5—67.6%, I> = 96.6%; and HCV
Prevalence RNA: median: 29.4%, IQR: 21.8—35.2%, 2= 97.2%). There was no association between HCV Ab prevalence
Epidemiology and Indigenous/tribal status for general populations (prevalence ratio = 0.91; 95% CI: 0.56, 1.49) or key
risk groups.
Conclusions: Indigenous and tribal peoples from the Western Pacific Region and recognised at-risk sub-
populations had higher HCV prevalence. HCV prevalence showed no association with Indigenous/tribal
status. However, this review was limited by heterogeneity and poor quality of constituent studies,
varying definitions of Indigenous/tribal status, regional data gaps, and limited studies on chronic
infection (HCV RNA). Comprehensive quality evidence on HCV epidemiology in Indigenous and tribal
peoples is needed to tailor preventive and treatment interventions so these populations are not left
behind in elimination efforts.
© 2024 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is
an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Viral hepatitis, including hepatitis C virus (HCV) infection, is one
of the leading causes of death and disability worldwide. In 2020, an
estimated 56.8 million people globally were living with HCV
infection,! and 290,000 people died from HCV-related causes in
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2019.” Populations at risk of HCV infection include people who
inject drugs (PWID), people involved in the justice system, people
receiving unscreened blood or blood products, and people exposed
to unsafe healthcare practices. Mother-to-child transmission and
sexual transmission among men who have sex with men (MSM)
may occur but is less common.> Chronic HCV infection can lead to
life-threatening complications, including cirrhosis and hepatocel-
lular carcinoma.* There is no vaccine, but curative treatment
(direct-acting antiviral therapy) has been available since 2014,
transforming HCV management. However, in 2021, it was estimated
that only 21% of people living with HCV had been diagnosed,” and
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fewer had initiated treatment. In 2016, the World Health Assembly
adopted the Global Health Sector Strategy on viral hepatitis, which
aims to eliminate viral hepatitis by 2030.

There are an estimated 476 million Indigenous and tribal people
globally, representing over 6% of the world population.® Despite
their geographic dispersal and cultural diversity, most Indigenous
and tribal peoples experience significant social and health disad-
vantages compared to the rest of the population in the countries
where they live. It is important to understand the burden of HCV
amongst Indigenous and tribal populations to guide the develop-
ment of focussed public health initiatives as part of wider strategies
to eliminate this preventable and treatable infection.” The aim of
this systematic review and meta-analysis was to estimate preva-
lence of HCV exposure (HCV antibody [HCV Ab]) and infection (HCV
RNA) among Indigenous and tribal populations globally. This re-
view forms part of a broader review on the prevalence of blood-
borne viral hepatitis B, C, and D among Indigenous and tribal
populations globally. A preliminary search of PubMed, PROSPERO,
and the Cochrane library identified no pre-existing reviews on this
topic.

Methods

This study is registered with the International Prospective
Register of Systematic Reviews (PROSPERO (CRD42018092833))
and adheres to the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses guidelines.®*

Search strategy and selection criteria

We systematically searched PubMed, EMBASE, Web of Science,
Scopus, Informit databases, and Google Scholar. Regional and
Indigenous-specific databases were searched, including VHL
Regional Portal, SciELO, Arctic Health, Circumpolar Health Biblio-
graphic Database, Australian Indigenous HealthinfoNet, African
Journals Online, Native Health Database, and NZresearch.org.
Reference lists of relevant editorials, letters, literature reviews, and
systematic reviews retrieved were hand-searched for additional
studies. The search was last updated on 16 June 2022. The strategy
was developed in collaboration with a health librarian
(Supplementary Material), and inclusion/exclusion criteria
considered the participant population, condition and context as
described in the following.

Population

Studies reporting Indigenous or tribal people according to the
International Labour Organization (ILO) Convention No. 169,® and
characteristics outlined by the UN Permanent Forum on Indigenous
issues” in their country or region of origin were included. Decision-
making was also guided by reference to the International Work
Group for Indigenous Affairs website!® and the Lancet—Lowitja
Institute Global Collaboration.!" Studies not defining ethnicity of
the participants were excluded. There were no restrictions on age
or gender. Studies that included comparative analysis with a
reference population were included where available.

Condition

Studies reporting the prevalence of HCV exposure (HCV Ab
positivity, indicating current or past infection) and/or HCV viraemia
(HCV RNA detected on nucleic-acid testing, indicating current
infection) were included. Studies describing self-reported HCV
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status, hospital coding data, and mathematical modelling and
notification data without testing data were excluded.

Context

Studies were eligible if published after 1st January 2000 and
data collection occurred after 1st January 1990. Relevant studies
reported in languages other than English were included. Data from
outbreak settings were excluded.

Data screening and extraction

References were managed with Endnote 20 (Clarivate Ana-
lytics, Boston, USA) and Covidence 2020 (Veritas Health Innova-
tion Ltd, Melbourne, Australia). Two reviewers carried out
independent title, abstract, and full-text screening, with conflicts
resolved via discussion or a third reviewer. Data extraction was
completed by two authors independently and cross-checked.
Authors of included studies were contacted when data errors or
discrepancies were identified or when critical information was
missing.

Quality assessment

A quality assessment framework was developed based on the JBI
Critical Appraisal Checklist for Prevalence studies, and attributes of
study design and assay quality were assessed in a similar preva-
lence review.'? Five domains were considered: the number of study
sites, sampling method, adequacy of sample size (based on'?), in-
clusion of details on study population and setting, and validity of
diagnostic methods used (Supplementary Material). Two authors
assessed each study as high, medium, or low quality. Discrepancies
were resolved by discussion or referral to a third reviewer.

Data synthesis and meta-analysis

HCV Ab prevalence for each study was calculated by dividing the
number of positive cases by the number tested. Prevalence of HCV
RNA is given as percentage of the whole study population if all HCV
Ab—positive individuals were tested. Clopper—Pearson confidence
intervals (Cls) were constructed for each reported prevalence at the
level of 95%.

We synthesised prevalence estimates of HCV Ab and HCV RNA
among general populations and high-risk sub-populations.
Prevalence estimates among general populations were syn-
thesised overall and by World Health Organization (WHO) region.
For each category, the prevalence estimate was synthesised by
calculating the median and interquartile range (IQR). We did not
use standard meta-analysis to derive pooled estimates, given that
principles of weighting of studies were not appropriate for this
analysis. Median and IQR does not apply weighting and has been
used in other studies where the outcome is population-level
prevalence.”

In studies comparing the prevalence of HCV Ab and HCV RNA
between Indigenous or tribal populations and comparator pop-
ulations, the prevalence ratio (PR) and corresponding 95% CI was
calculated. Random-effect meta-analysis was used to pool PRs.
Heterogeneity between studies was tested using Cochrane's Q, and
magnitude of heterogeneity was categorised using I? as high
(>75%), moderate (50%—75%), or low (<50%). All analyses were
conducted using Stata 17 (StataCorp., College Station, Texas).
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Results

A combined search for hepatitis B, C, and D prevalence studies in
Indigenous and tribal populations retrieved 3934 studies
(Supplementary Figure 1). Of the final selection of studies (n = 185),
92 included data on HCV exposure and/or infection and were
included in this review.

Prevalence of HCV Ab among general populations

Forty-two studies provided HCV Ab prevalence estimates for
general populations across 19 countries (including 72,287 Indige-
nous or tribal participants; Supplementary Table 1, Figs. 1 and 2).
WHO regions were not equally represented, with most studies from
the Western Pacific (13 studies, 31%), Americas (12 studies, 29%),
and South-East Asia (11 studies, 26%) (Fig. 1). Within each WHO
region, a small number of countries accounted for most studies.
Study design, diagnostic assay, population age, and timing of data
collection varied. There were 37 sero-surveys conducted in com-
munity settings, most of which used convenience sampling. Three
studies included blood donors,'* ' one included national-service
recruits,” and one study reported data from an outreach
screening program.'® Three Western Pacific studies included only
children (age: 1-13 years).” 2! Heterogeneity was high overall
(> = 98.5%), within regions, countries, and even between com-
munities or tribal groups within the same study.?> 2° Prevalence
estimates were the highest in the Western Pacific and South-East
Asian regions (median: 3.0% [IQR: 0.4—11.9%] and median 2.1%
[IQR: 0.3—5.1%], respectively). Globally, the median prevalence of
HCV Ab in general populations was 1.3% (IQR: 0.3—3.8%)
(Supplementary Table 2). Sensitivity analysis was conducted to
assess the influence of studies conducted only in children. When
the three studies of children aged <18 years were excluded, the
median prevalence for the Western Pacific region (where all studies
of children originated) was 6.7% (IQR: 2.7—14.8%), and the median
prevalence overall was 1.7% (IQR: 0.3—4.6%).

Number of studies by country and risk category
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Among 14 studies of general populations that included
comparator populations, there was no association between HCV Ab
prevalence and Indigenous or tribal status (PR = 0.91; 95% CI: 0.56,
1.49; I? = 88.5 %) (Supplementary Table 3, Fig. 3).

Prevalence of HCV Ab among specific sub-populations

There were 47 eligible studies of HCV Ab prevalence in sub-
populations at risk of HCV (138,807 Indigenous or tribal partici-
pants) (Fig. 4, Supplementary Table 4). Studies in high-risk pop-
ulations were predominantly from Canada (21 studies), Australia
(11 studies), and United States (10 studies) (Fig. 1).

People who inject drugs

Eleven eligible studies of HCV Ab prevalence among PWID were
conducted in Australia, the United States, and Canada (2890
Indigenous or tribal participants) (Fig. 1). All studies used conve-
nience sampling in community settings or services for PWID. Def-
initions of injecting drug use varied (Supplementary Table 4). The
median HCV Ab prevalence was 59.5% (IQR: 51.5—67.5%), the
highest of all risk groups, but heterogeneity was high (1> = 96.6%)
(Supplementary Table 2).

Among nine studies in PWID that included comparator pop-
ulations, the prevalence of HCV Ab positivity was not associated
with Indigenous or tribal status (PR = 1.1,95% CI: 1.0, 1.2; I = 60.9%)
(Supplementary Table 5, Fig. 5).

Justice-involved people

There were six studies of HCV Ab prevalence of people involved
with the justice system, five from Australia, and one from Canada
(3834 Indigenous or tribal participants, Supplementary Table 4,
Fig. 4). Two studies included only adolescents (mean age: 16
years®’?8). Most participants were male (range: 74—94%). There
were four sero-surveys and two studies based on prison health
records. The range of HCV Ab prevalence estimates (1.5%—56.8%)
reflected variation in prevalence of self-reported injecting drug use
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Fig. 1. Global map showing distribution of studies on hepatitis C antibody prevalence in Indigenous and tribal populations by risk category.
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Author (Year, Country) Prevalence% (95% Cl) N
Africa
Foupouapouognigni (2011, Cameroon) -‘— 0.6 (0.1,2.1) 346
Kurbanov (2005, Cameroon) —‘_ 2.3(0.6,5.8) 174
Cantaloube (2010, Republic of Congo) : 3.8 (0.8, 10.6) 80
Americas
Dodd (2020, United States) & 0.4 (0.3,0.5) 21381
Sheikh (2013, United States) ‘- 0.7 (0.4,1.2) 1904
Smookler (2022, Canada) "— 0.4 (0.0,2.4) 226
Minuk (2003, Canada) ———— 2.3(0.9,4.6) 307
Gonzalez (2005, Chile) L 0.0 (0.0, 3.1) 117
Blanco (2018, Venezuela) L o 0.0 (0.0,0.7) 548
Monsalve-Castillo (2007, Venezuela) ——e 24(0.9,5.1) 254
Aguiar (2002, Brazil) L ol 0.0 (0.0, 1.2) 312
Ferreira (2006, Brazil) e 0.5 (0.0, 2.6) 214
Villar (2018, Brazil) —— 1.2(0.5,2.4) 603
de Paula (2001, Brazil) —— 1.7 (0.6,3.7) 349
Alvarado-Mora (2011, Columbia : 5.7 (2.8,10.2) 176
Europe
Rex (2012, Greenland) o> 0.0 (0.0, 0.8) 441
Dobrodeeva (2005, Russia) ) 0.0(0.0,3.5) 105
Zotova (2017, Russia) —‘— 1.3(0.4,3.4) 301
South-East Asia
Singh (2002, Nepal) >— 0.0 (0.0, 2.1) 174
Chiba (2004, Nepal) —— 1.0(0.0,5.3) 103
Murhekar (2004, India) — 03 (0.0, 1.0) 710
Rao (2012, India) e c—
Ghosh (2010, India) —— 12 E? ; ;l; ;;2
:nvikar((zzg:):, Iln:ia)) —_—— 4 e (29.67) 526
amya , India ———
Kar (2019, India) —— 7 2 161,79 872
.2(6.0,8.5) 1765
Apidechkul (2019, Thailand) - 0.2(0.0,0.9) 836
Ishida (2002, Thailand) D s— R 38 (25.56) 658
Wiwanitkit (2002, Thailand) \ 4 7.5(4.3,12.1) 200
Western Pacific
Bauduceau (2000, New Caledonia) P 0.0 (0.0, 1.6) 235
Chapman (2000, New Zealand) 0.0 (0.0, 14.8) 23
Varpit (2020, Papua New Guinea) —— 3.4(2.4,4.6) 1209
Wu (2008, Taiwan) * ‘- 0.4 (0.1, 1.1) 943
D Lin (2003, Taiwan) * —— 1.0 (0.3,2.4) 484
C-F Lin (2008, Taiwan) —— 3.0(2.3,3.8) 2063
Tien (2022, Taiwan) —— 10.0 (9.1, 11.1) 3501
Chia-Yen (2020, Taiwan) —‘_ 11.8(10.0, 13.9) 1072
H Lin (2000, Taiwan) o a— 16.7 (15.0, 18.5) 1747
Yang (2017, China) * - 0.2 (0.0,0.8) 657
Yang (2021, China) '3 2.7(25,2.9) 24314
Xu (2019, China) —— 14.8 (13.1, 16.6) 1682
Takahashi (2004, Mongolia) <& 16.5(12.1,21.7) 249
| | | |
0 5 10 15 20

Prevalence% (95% Cl)

Fig. 2. Prevalence of hepatitis C antibody among general Indigenous or tribal populations by World Health Organization region. "Studies included children only. See Supplementary

Material for details of included studies.

(Supplementary Table 4). The median prevalence for justice-
involved people was 15.5% (IQR: 2.5—42.4%) (Supplementary
Table 2).

All studies of justice involved people included comparator
populations (Supplementary Table 5). HCV Ab—antibody positivity
was not associated with Indigenous or tribal identity (pooled PR:

68

0.9, 95% CI: 0.4—1.9) but heterogeneity was high (I 2
(Fig. 5).

— 97.8%)

People accessing healthcare and emergency departments
Studies in healthcare settings (ten studies excluding emergency
departments (EDs), including 77,546 Indigenous or tribal
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Author (Year, Country) Prevalence Ratio(95% Cl) Weight%
Kurbanov (2005, Cameroon) —_— 0.11 (0.04, 0.31) 8.90
Cantaloube (2010, Republic of Congo) —_— 0.64 (0.21, 2.02) 7.92
Dodd (2020, United States) hg 1.99 (1.61, 2.47) 13.67
Sheikh (2013, United States) — 6.58 (3.77,11.49)  11.87
Gonzalez (2005, Chile) * 0.48 (0.03, 8.24) 243
Villar (2018, Brazil) * 4.00 (0.49, 32.42) 3.92
Zotova (2017, Russia) —_— 0.10 (0.04, 0.28) 8.75
Chapman (2000, New Zealand) ¢ 5.89(0.31,110.84) 2.31
Wu (2008, Taiwan) * 1.57 (0.09, 29.08) 2.33
D Lin (2003, Taiwan) — 0.40 (0.16, 1.00) 9.42
CF Lin (2008, Taiwan) —— 1.12(0.71,1.77) 12.49
Yang (2021, China) * 1.45 (1.30, 1.62) 13.94
Yang (2017, China) * 0.10 (0.00, 2.28) 2.03
Overall, DL (I2= 88.5%, p = 0.000) <> 0.91 (0.56, 1.49) 100.00

Lower prevalence in Indigenous/tribal populations | Higher prevalence in Indigenous/tribal populations
I [

51

357

Prevalence ratio (95% CI)

Fig. 3. Comparison of hepatitis C antibody among general Indigenous or tribal and comparator populations. See Supplementary Material for details of included studies.

participants) included diagnostic data from laboratory or medical
records (six studies) and clinic-based sero-surveys (four studies)
(Supplementary Table 4, Fig. 4). Most studies were from the
Americas (eight studies) (Fig. 1). Prevalence ranged from 0% to
10.1%. There was selection bias in all studies, due either to risk-
based testing or participant self-selection; no studies undertook
universal screening. Prevalence estimates were higher than that for
the general population, with a median prevalence 3.9% (IQR:
4.3—4.9%) (Supplementary Table 2).

Three studies conducted among people attending EDs in
Australia?>*? and Canada®! (567 Indigenous or tribal participants)
estimated higher HCV Ab prevalence than studies in the general
population or other healthcare settings. Two studies that screened
all ED patients with blood drawn®%*! yielded similar HCV Ab
prevalence estimates (24.3% and 24.9%), whereas risk-based testing
produced a higher prevalence estimate (41.7%).?° The median
prevalence was 24.9% (IQR: 24.3—41.7%) (Supplementary Table 2).

The single study of healthcare patients with a comparator
population, found lower prevalence of HCV exposure in Indigenous
than in non-Indigenous people in Canada (PR = 0.85; 95% CI: 0.78,
0.92%?) (Supplementary Table 5). Two studies of ED patients
showed higher prevalence of HCV exposure in Indigenous people
than in non-Indigenous people’®3! (PR = 3.5; 95% ClI: 2.9, 4.4;
I2 = 0%) (Supplementary Table 5).
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People living with HIV

There were three Canadian studies and one Nigerian study in
people living with HIV (763 Indigenous or tribal participants;
Supplementary Table 4, Fig. 4). Canadian people living with
HIV (PLHIV) studies included PWID and MSM and found higher
HCV Ab prevalence. The median prevalence was 31.1% (IQR:
19.1-50.8) (Supplementary Table 2). Among three studies that
included comparator populations, the prevalence of HCV expo-
sure was higher in Indigenous than in non-Indigenous PLHIV
(PR = 1.8, 95% CI: 1.2, 2.8, I = 91.4%, P < 0.001) (Supplementary
Table 5).

Other high risk

Fourteen studies reported prevalence for high-risk populations
that could not be included in other categories (Supplementary
Table 4). Many of these studies included a subgroup of PWID
(range: 17—67% of participants), but Indigenous or tribal status was
only provided for the total study population. Other groups with a
known higher risk of HCV included MSM,>? veterans,** and clients
of drug treatment centres.”*>>>¢ Prevalence in Canadian Indige-
nous MSM was approximately 6-fold higher than in non-
Indigenous MSM.>*
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Author (Year, Country) Prevalence% (95% Cl) N
PWID
Heard (2021, Australia) — 51.5 (47.3,55.8) 551
Smirnov (2018, Australia) —_— 54.7 (44.8,64.4) 106
Rein (2015, United States) 4 37.5(22.7,54.2) 40
Samuel (2001, United States) 4 67.6 (50.2, 82.0) 37
Zietara (2020, Canada) —_—— 29.6 (19.3,41.6) 71
Craib (2009, Canada) —_—— 59.4 (53.5, 65.2) 286
Wylie (2006, Canada) —— 59.5 (52.9, 65.8) 237
Shaw (2010, Canada) — 59.7 (53.1, 66.0) 238
Tarasuk (2021, Canada) —— 65.8 (62.5, 69.0) 863
Wood (2005, Canada) —— 90.2 (83.6, 94.9) 123
Patrick (2001, Canada) —— 90.5 (86.9, 93.4) 338
Justice involved
Buxton (2009, Canada) - 25(0.8,5.7) 201
Su (2013, Australia) 4 1.5(1.0,2.1) 2133
Van der Poorten (2008, Australia) —— 7.3(3.9,12.1) 179
Kerslake (2020, Australia) —— 23.8 (15.2,34.3) 84
Miller (2006, Australia) —— 42.4 (36.0, 49.0) 236
Hajarizadeh (2021, Australia) —— 56.8 (53.7, 59.9) 1001
Health care
Scott (2015, United States) —_—— 7.0(2.3,15.7) 71
Nolen (2019, United States) L 4.6 (3.5,5.8) 1356
Dutler (2014, United States) —— 4.3 (0.5, 14.8) 46
Mera (2016, United States) * 4.3 (4.0,4.6) 16772
Wilson (2004, United States) <> 3.1(1.6,5.2) 426
Mendlowitz (2021, Canada) * 10.1 (9.7, 10.5) 20467
Dawood (2006, Canada) * 3.5(3.2,3.8) 16152
Lafer (2020, Brazil) > 0.0 (0.0, 4.5) 81
Burnet/Kirby (2021, Australia) 2 7.1(6.8,7.5) 21849
Anvikar (2009, India) - 4.0 (2.1,6.7) 326
Emergency Department
Mashinter (2009, Canada) — 24.9 (20.4,29.9) 333
Prince (2021, Australia) —— 24.3 (18.8, 30.5) 222
Hutton (2019, Australia) < 41.7 (15.2,72.3) 12
PLHIV
Adejopu (2018, Nigeria) —_—— 7.8(3.4,14.9) 102
Wheeler (2017, Canada) —— 30.5 (24.5, 37.0) 223
McClarty (2020, Canada) —_—— 31.7 (26.2, 37.5) 278
Bowker (2004, Canada) —_—— 70.0 (62.3, 77.0) 160
| | | | |
0 20 40 60 80 100

Prevalence% (95% Cl)

Fig. 4. Prevalence of hepatitis C antibody among Indigenous or tribal high-risk subpopulations including people who inject drugs (PWID), justice-involved, healthcare patients,
emergency department patients, and people living with HIV (PLHIV). See Supplementary Material for details of included studies.

In Other high-risk studies that included a comparator popula-
tion, prevalence of HCV exposure was higher in Indigenous or tribal
populations in four of six studies (Supplementary Table 5).

HCV RNA

Thirteen studies provided HCV RNA prevalence estimates across
ten countries (including 8259 Indigenous or tribal participants;
Supplementary Table 6).2° Overall, for general populations, the HCV

70

RNA median prevalence was 0.4% (IQR: 0.0—1.3%) and was highest
in the Western Pacific (Supplementary Table 7).

The highest HCV RNA prevalence estimates were observed
among Indigenous PWID (median: 29.4% [IQR: 21.8—35.2%])
(Supplementary Tables 7 and 8). Four studies of PWID included
1897 Indigenous or tribal participants. Serial cross-sectional studies
among Australian PWID show recent declines in prevalence of HCV
infection since government-subsidised direct-acting antiviral
agents became universally available in 2016 but indicated a
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Author (Year, Country) Prevalence Ratio (95% CI) Weight %
PWID

Smirnov (2018, Australia) - 1.1 (0.8, 1.4) 7.26
Heard (2021, Australia) > 1.2 (1.1,1.3) 20.06
Samuel (2001, United States) - 0.8 (0.7, 1.0) 8.28
Rein (2015, United States) —— 1.2(0.7,1.8) 2.75
Zietara (2020, Canada) —_— 1.1(0.7,1.7) 2.88
Wood (2005, Canada) > 1.0 (1.0, 1.1) 23.94
Wylie (2006, Canada) - 1.3(1.1,1.7) 8.56
Patrick (2001,Canada) 4 1.2(1.1,1.2) 26.26
Subgroup, DL (1%= 60.9%, p =0.012) 0 1.1 (1.0, 1.2) 100.00
Justice involved

Su (2013, Australia) — 0.1 (0.1, 0.1) 19.02
Kerslake (2020, Australia) —_—— 1.0 (0.6, 1.5) 18.55
Miller (2006, Australia) -»- 1.1(0.9, 1.3) 19.79
van der Poorten (2008, Australia) —_— 1.4 (0.7, 2.6) 17.54
Hajarizadeh (2021, Australia) * 1.8 (1.6,1.9) 19.96
Buxton (2009, Canada) g 11.0 (0.6, 197.6) 5.13
Subgroup, DL (1= 97.8%, p = 0.000) e 0.9 (0.4, 1.9) 100.00
Emergency department

Mashinter (2009, Canada) - 3.6 (2.9, 4.5) 91.11
Hutton (2019, Australia ) —_—— 3.3(1.6,6.8) 8.89
Subgroup, DL (1°= 0.0%, p =0.835) <> 3.5(29,44) 100.00
PLHIV

Bowker (2004, Canada) - 1.3(1.1,1.5) 35.33
Wheeler (2017, Canada) - 22(1.7,2.7) 33.41
McClarty (2020, Canada) —— 24 (1.8,3.2) 31.25
Subgroup, DL (I2= 91.4%, p = 0.000) O 1.8(1.2,2.8) 100.00

Lower prevalence in Indigenous/tribal populations

Higher prevalence in Indigenousi/tribal populations

I
5 1

T
3 57

Prevalence ratio (95% ClI)

Fig. 5. Comparison of hepatitis C antibody prevalence among Indigenous or tribal and comparator high-risk sub-populations including people who inject drugs (PWID), justice-
involved, emergency department patients, and people living with HIV (PLHIV). See Supplementary Material for details of included studies.

persistent and non-Indigenous
people.3”38

In justice-involved populations (two studies, 1186 Indigenous or
tribal participants), the median HCV RNA prevalence was 15.1%
(IQR: 5.4—24.9%) (Supplementary Table 7). HCV RNA prevalence of
25.0% in a study of Australian Indigenous justice-involved people
was associated with a high self-reported prevalence of injecting
drug use®® (Supplementary Table 8). In three US studies of
healthcare patients based on clinical records or survey results
(34,106 Indigenous or tribal participants, Supplementary Table 8),
median HCV RNA prevalence was 2.8% (IQR: 2.5—2.8%)
(Supplementary Tables 7 and 8).

In studies that included comparator populations, the direction
of the relationship between Indigenous/tribal status and preva-
lence of HCV infection was not consistent (Supplementary Table 9).

gap between Indigenous

Discussion

To our knowledge, this is the first systematic review to present a
synthesis of global prevalence data for HCV exposure and infection
among Indigenous and tribal peoples. As expected, prevalence of
HCV exposure (HCV Ab) and infection (HCV RNA) differed markedly
between population groups with different levels of identified risk,
with higher prevalence in PWID, justice-involved, MSM, ED
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attendees, and PLHIV. Consistent with recognised geographic
variation in HCV epidemiology, this review also identified a greater
prevalence of HCV in general Indigenous and tribal populations in
the Western Pacific Region, notably in China, Taiwan and Mongolia.
No clear relationship between HCV prevalence and Indigenous and
tribal status was identified. However, the over-representation of
Indigenous and tribal people in some countries within high-risk
sub-populations (e.g., PWID or justice-involved) means their rela-
tive risk of infection is higher.

Major limitations of this review related to variability, poor data
quality, inconsistent identification of Indigenous or tribal status
with associated regional data gaps, and limited data on HCV RNA
prevalence, a marker of chronic infection.

There was significant heterogeneity among studies, even within
countries. While this could reflect true variations in HCV exposure,
differences in participant characteristics, study design, and quality,
diagnostic assay and timing of data collection are also likely to have
contributed. Few high-quality studies were retrieved
(Supplementary Table 11). Most studies used non-probability
sampling methods. Almost no studies reported population
coverage, response rate, or provided information about non-
responders. Sample size was inadequate in approximately half of
studies.””> Many studies failed to provide sufficient details of
participant population, study design, and assays used.
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In addition to these fundamental data-quality issues, regional
differences in standards and approaches to defining Indigenous/
tribal status when reporting data for these populations probably
also contributed to heterogeneity and regional data gaps. Limited or
no data were available for many countries, particularly in Central
and South America, Africa, and the Eastern Mediterranean Regions.
Self-identification, community acceptance, legal recognition, ge-
nealogy, and blood quantum are variously used to define Indige-
nous and tribal populations. Lack of formal recognition and
systemic oppression of Indigenous and tribal peoples is likely to be
a factor in paucity of data from some regions.*>*! Where Indige-
nous or tribal peoples represented only a small proportion of the
total population, their data were sometimes not reported sepa-
rately but were combined with data for other ethnic minority
groups. Data for ethnically and/or culturally diverse Indigenous or
tribal peoples were also often reported collectively due to small
numbers within individual populations or for ease of reporting, a
practice which could obscure variations in prevalence.

Concerningly, only 13 studies reporting HCV RNA prevalence
were identified. Without measuring HCV RNA, the burden of dis-
ease attributable to chronic HCV infection cannot be assessed, and
discrepancies in access to testing, care, and treatment among
Indigenous and tribal populations cannot be accurately quantified.
In some Indigenous populations, there have also been reports of
relatively higher proportions with self-limiting infection than in
non-Indigenous populations,’>**43 so assessing HCV RNA preva-
lence is needed to gain a true picture of the disease burden.

To achieve reasonable geographical coverage of global Indige-
nous populations, we included studies published since 2000 with
data collected from 1990. However, we acknowledge that older data
may be less accurate because earlier HCV Ab assays used for
screening had lower sensitivity and specificity.***> Older data may
have not been fully representative of the recent status due to
changes in access to treatment (interferon, followed by direct-
acting antivirals) and prevention (safe blood and other invasive
health care practices; harm reduction for PWID including needle
and syringe programs, opioid agonist therapy). However, these
studies have been retained as for certain populations, no more
recent data were available. Finally, we covered a wide range of data
sources in our search, but we appreciate that some data may have
been available but not included in this review.

As countries work towards hepatitis C elimination and direct-
acting antiviral agents become more widely available, it will be
important to have accurate prevalence estimates to inform plan-
ning and resource allocation for testing, treatment and prevention
programs, and evaluation of national hepatitis strategies. Social
determinants of health-related to ongoing impacts of colonisation,
dispossession, and marginalisation experienced by many Indige-
nous and tribal populations are likely to be associated with over-
representation in sub-populations at increased risk of HCV infec-
tion.*® This review has highlighted the need for better data on
prevalence of hepatitis C infection in Indigenous and tribal pop-
ulations to ensure that they are not left behind in elimination
efforts.
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