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ABSTRACT

The World Health Organisation has targeted the Hepatitis C virus (HCV) to be eliminated as a public health threat by 2030.
Equitable access to HCV testing and treatment services is important in achieving this goal. Migrants often face barriers to ac-
cessing health services, and understanding HCV prevalence among this population can support planning for elimination. This
systematic review aimed to estimate HCV prevalence among migrants residing in high-income countries with low/intermedi-
ate HCV prevalence. Scopus, PubMed, PsycINFO and Cochrane Library were searched for peer-reviewed articles published in
English between 2015 and 2024. The studies’ quality was assessed using The Joanna Briggs Institute (JBI) Critical Appraisal
Tools. A proportional meta-analysis was used to estimate HCV prevalence. Thirty-seven studies were included in this review.
Seventeen studies included both people <18 and > 18years old, 16 studies only included people > 18years old, and three studies
included people aged 18 and younger. The pooled prevalence of HCV antibody (anti-HCV) and RNA (HCV-RNA) were 1.5% (95%
CI, 1.1%-2.0%) and 0.6% (95% CI, 0.4%-0.9%), respectively. The prevalence of anti-HCV was higher among males (1.9%) than fe-
males (0.6%). Among refugees and asylum seekers, the prevalence of anti-HCV and HCV-RNA were 1.4% and 0.7%, respectively.
The prevalence of HCV among migrants is comparable with that among the general population of the destination countries.
Given the barriers migrants, especially refugees and asylum seekers, face in accessing health services, their access to HCV infor-

mation, testing and treatment should be facilitated.

1 | Introduction

Viral hepatitis is the second leading infectious cause of death
globally [1, 2]. The World Health Organisation (WHO) estimates
that viral hepatitis causes 1.3 million deaths each year world-
wide [1]. From 1990 to 2017, the number of deaths attributed
to viral hepatitis increased from 0.98 million to 1.41 million,
and viral hepatitis associated Disability-Adjusted Life Years
increased from 35.2 million to 43.1 million [3]. It is estimated
that hepatitis C virus (HCV) infection accounts for 17% of total
deaths related to viral hepatitis [1]. In 2022, there were 50 mil-
lion people with chronic HCV, one million new HCV infections
and around 242,000 deaths from HCV [1, 4].

WHO has targeted viral hepatitis to be eliminated as a pub-
lic health threat by 2030 [5]. To achieve this aim, targets have
been set to reduce the incidence of HCV infections by 90%
and associated mortality by 65% by 2030 from a 2015 baseline.
Improvement of prevention and treatment services coverage, in-
cluding increased diagnosis coverage to 90% of HCV cases and
treatment to 80% of HCV cases, is required to reach these targets
[6]. The WHO also highlights the significance of equitable ac-
cess to viral hepatitis testing and treatment services for achiev-
ing elimination [7].

In some high-income countries where the overall incidence and
prevalence of HCV are low, specific population groups including
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migrants from high HCV prevalence countries may experience
higher HCV morbidity and mortality compared with the gen-
eral population of the destination countries [8, 9]. Migrants may
experience barriers in accessing testing and treatment services.
Socioeconomic status, cultural norms, language barriers, and
fear of discrimination and stigmatisation by healthcare provid-
ers and members of society can reduce migrants’ engagement
with HCV services [10, 11]. At the system level, policies and reg-
ulations may create administrative barriers and environments
for experiencing stigma and discrimination and limit migrants’
access to health services related to HCV [11, 12]. To help inform
HCV elimination strategies, information regarding the preva-
lence of HCV among migrants is needed.

In 2015, Greenaway and colleagues [13] conducted a systematic
review and meta-analysis to report anti-HCV prevalence among
migrants originating from low/intermediate income, interme-
diate/high HCV prevalence countries, and arriving in high-
income, low/intermediate HCV prevalence countries. They
reported the pooled overall prevalence of anti-HCV as 1.9% (95%
CI, 1.4-2.7) [13]. Another systematic review used literature pub-
lished between 2000 and 2014 and estimated the prevalence of
anti-HCV and HCV-RNA among migrants in EU/EEA Member
States born in HCV-endemic countries as 2.3% and 1.6%, respec-
tively [14].

However, there is a need to update the recent prevalence of anti-
HCV and HCV-RNA among all groups of migrants, specifically
in the decade from 2015 to 2024. This systematic review aimed
to estimate the prevalence of HCV among all migrant popula-
tions residing in high-income low- orntermediate HCV preva-
lence countries.

2 | Methods

We used the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 checklist to guide this
systematic literature review preparation and reporting
(Appendix S1). The research question was “‘What is the preva-
lence of hepatitis C among migrants in high-income low/inter-
mediate HCV prevalence countries’.

2.1 | Data Sources and Search Strategy

We searched Scopus, PubMed, Cochrane Library, and PsycINFO
in August 2024 for quantitative peer-reviewed studies published
in English between 2015 and 2024. The year 2015 was cho-
sen as that was the baseline year for the WHO Viral Hepatitis
Elimination by 2030 target [6] and to update the last systematic
review published in 2015 [13]. The reference lists of included ar-
ticles were searched for additional articles.

The search strategy used for this review is shown in Appendix S2.
Scopus, PubMed, and Cochrane Library databases were searched
in the scope of title and abstract; all-field searching was applied
to PsycINFO as it does not have the search function focusing
on both title and abstract. Initially identified titles and abstracts
were screened by the first author (J.S.). For articles that met the
eligibility criteria after title and abstract screening, full texts of

selected articles were obtained and reviewed independently by
two authors (J.S. and D.P.). Any disagreements were resolved
through discussion. Reasons for excluding articles in the full-
text review process were recorded.

2.2 | Inclusion and Exclusion Criteria

Peer-reviewed studies that investigated the prevalence of anti-
HCV and/or HCV-RNA among migrants were included. We
only included studies published in English between 2015 and
2024 from high-income, low/intermediate HCV prevalence mi-
grants’ destination countries, including European Economic
Area (EEA) countries, Switzerland, the United Kingdom (UK),
the United States of America (USA), Canada, New Zealand, and
Australia.

We used the United Nations (UN) Department of Economic
and Social Affairs definition of a migrant as an individual ‘who
changes his or her country of usual residence, irrespective of
the reason for migration or legal status’ [15]. Therefore, all mi-
grants, migrant workers, refugees, asylum seekers and interna-
tional students were considered as populations of interest for
this study.

We excluded case studies, case series, conference abstracts, mod-
elling studies and review studies. Studies that performed HCV
tests based on certain risk factors such as intravenous drug use,
sex work, men having sex with men, individuals being treated
for chronic liver disease and based on liver disease symptoms
were excluded.

EndNote and Covidence were used to remove duplications and
manage the review process.

2.3 | Assessment of Methodological Quality

The methodological quality of the included studies was assessed
using The Joanna Briggs Institute (JBI) Critical Appraisal check-
list for analytical cross-sectional studies [16]. The checklist in-
cludes eight questions that cover inclusion criteria; description
of subjects and setting; exposure, condition, and outcomes
measurement; identification and dealing with confounding;
and statistical analysis (questions presented in Appendix S3)
[16]. Answers to these questions included yes, no, unclear, and
not applicable (NA). For questions 3, 5 and 6, all studies were
assigned as ‘Not applicable’ (NA) as no exposure and outcome
relationship was defined for this review. For the first question,
a Yes was assigned if the study clearly defined the inclusion cri-
teria of migrant populations. For question 2, a Yes was assigned
if the study used migrant populations and clearly described the
settings (e.g., camp, clinic, shelter, special unit, community).
Question 7 was assigned Yes if the study used random sampling
or national surveillance data or offered HCV tests to all target
populations without a sampling method. For Question 8, studies
were marked as Yes if they reported the prevalence of HCV with
exact numbers and proportions of HCV-positive cases.

Each included study was assessed based on the checklist
questions by the first author (J.S.) and was independently
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FIGURE1 | PRISMA flow diagram of literature search and study selection process.

reviewed by another reviewer (D.P.). Disagreements of as-
sessment between the two reviewers were resolved through
discussion. Results of the quality assessment are presented in
Appendix S3.

2.4 | Data Extraction

Data of interest was preliminarily extracted by J.S. and then
independently reviewed by D.P. Data from selected articles
that meet the eligibility criteria was extracted and sum-
marised into a Microsoft Excel spreadsheet. Studies with
migrants from more than three countries or regions were de-
scribed as ‘Mixed” Studies that reported only the number of
HCV-positive cases without specifying the number of cases
with positive anti-HCV, HCV-RIBA, or HCV-RNA tests were
included exclusively for the estimate of anti-HCV-positive
prevalence.

2.5 | Data Synthesis

We conducted proportional meta-analysis to estimate the pooled
prevalences of anti-HCV and HCV-RNA. Prevalence was esti-
mated separately for (1) male, (2) female, (3) population aged
<18years old (4) population aged > 18 years and (5) refugees and
asylum seekers.

We applied the DerSimonian-Laird random effects model to ac-
count for between-study variability. To stabilise variance, pro-
portions were transformed using the Freeman-Tukey double
arcsine transformation. Results were reported as prevalence per

1000 persons to enhance interpretation and comprehension, util-
ising the transform() and scale options in Stata. Statistical het-
erogeneity was assessed using Higgins' inconsistency index (I?)
and 72 values, extracted through the meta summarise command.

For sensitivity analysis, we conducted a leave-one-out approach
to assess the robustness of the pooled prevalence estimates.
Each study was temporarily excluded, the meta-analysis was
rerun and results were plotted.

3 | Results
3.1 | Search Results

A total of 1302 studies were identified through database search,
and two studies were identified through the reference list check.
These two studies were then excluded as they were not from the
destination countries included in this review. After removing
372 duplicates, 930 titles and abstracts were screened. A total
of 881 citations were excluded in title and abstract screening,
and full-text review was applied to the remaining 49 studies.
Thirteen studies were excluded during the process of assessing
eligibility criteria in the full-text review, including a study where
data were reported as part of another already included study. A
total of 36 studies were included in this review (Figure 1).

3.2 | Methodological Quality Appraisal

We did not exclude any study based on quality assessments. 35
studies were assigned Yes to question 1, and one study was No.
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All studies were marked as Yes for questions 2 and 4. For ques-
tion 7, 13 studies [17-29] were marked Yes, 22 studies [30-51] No,
and one study [52] that did not report the sampling method was
Unclear [52]. The answer to question 8 for 33 studies was Yes
[17-19, 30-35, 52] while three were unclear [22, 47, 48]. Among
these three, two did not report the exact number of HCV positive
cases [22, 47] and one only reported the prevalence of HCV as
<1% [48]. (Appendix S3).

3.3 | Study Characteristics

Characteristics of the included studies are shown in Table 1.
All studies included were cross-sectional. The data collection
year was between 2004 and 2022. Countries studied included
Italy (n=14) [17, 19, 24-27, 33, 35-37, 49-52], UK (n=4)
[18, 28, 31, 41], Netherlands (n=3) [29, 30, 43], Spain (n=23)
[34, 45, 46], USA (n=3) [38, 40, 44], Canada (n=2) [22, 48],
Australia (n=1) [47], England (n=1) [42], France (n=1) [20],
Germany (n=1) [23], Greece (n=1) [21], Norway (n=1) [39]
and Switzerland (n=1) [32]. Commonly reported study set-
tings involved reception centres, refugee centres, asylum
seeker centres, special units/clinics for migrants, and primary
care facilities.

Migration status reported in the studies included migrants,
refugees, asylum seekers, foreign citizens, migrant agricul-
tural workers, overseas-born patients, and economic migrants.
There were 21 studies [18, 21-28, 31-33, 35, 37, 39, 43, 44, 48—
50, 52] that included refugees and asylum seekers and 15 stud-
ies [17, 19, 20, 29, 30, 34, 36, 38, 40-42, 45-47, 51| included
other types of migrants or a mixed population group. Most mi-
grants were from Africa and Asia, and countries of migrants'
origin that were commonly reported in these studies included
Pakistan, Nigeria, Eritrea, Afghanistan, Syria and Sudan. Five
studies only included migrants from a single country (Eritrea
[32], Syria [22], Mongolia [38], Nepal [41] and Pakistan [45]),
five studies included migrants from one specific region (Africa
[25, 27], Sub-Saharan Africa [34, 36] and South Asia [42]), two
studies [20, 37] did not report the origin of migrants and the
remaining 24 studies [17-19, 21, 23, 24, 26, 28-31, 33, 35, 39,
40, 43, 44, 46-52] included multiple countries/regions.

Convenience sampling was reported in 10 studies [20, 30,
33, 38-40, 42-45]; 10 studies used pre-recorded medical
data [18, 21, 31, 34, 36, 38, 44, 45, 47-49]; 12 studies offered
HCV tests to all of the target population [19, 20, 22, 24-28, 30,
32,46, 50] and two studies used random sampling [21, 29]. One
study [52] only provided HCV tests to a 25% of the population
of interest, two studies [37, 51] had unclear sampling methods,
and two studies [17, 41] did not report any methods used to re-
cruit and select participants. Among the two studies that used
random sampling, only Zuure et al. [29] used random sampling
for recruiting from the study population, and Eonomopoulou
et al. [21] sampled randomly from medical records.

The sample size of the studies ranged between 52 [39] and 38686
[44]. The total number of migrants who were tested for HCV
from all included studies was 96,616. Most studies did not report
the numbers of male and female participants. From those that re-
ported, 13,873 (51.6%) were male and 12,736 (48.4%) were female.

Eighteen studies [17-19, 21-23, 25-27, 32, 34, 35, 37, 46, 48, 50,
52] included both people under 18 and 18years old and older; 16
studies [20, 29, 30, 33, 36, 38-45, 47, 49, 51| only included people
aged 18 and older; and three studies [24, 28, 31] included people
aged 18 and younger. Among those who were tested for HCV
with reported data of age, the ranges of mean and median age
were from 24 to 41 years and 20 to 29 years, respectively.

A total of 35 studies performed anti-HCV test [17-43, 45-52]
(three were rapid test [20, 36, 51]), and 20 studies used both anti-
HCV and HCV-RNA tests [18, 23, 30, 31, 36, 38-43]. One study
reported the use of Anti-HCV or HCV-RIBA (recombinant im-
munoblot assay) or HCV-RNA tests [44].

3.4 | Prevalence of Hepatitis C Virus

A summary of HCV prevalence in different subgroups is pre-
sented in Table 2.

3.4.1 | Overall prevalence of hepatitis C antibody
and RNA

The highest anti-HCV prevalence of 9.9%, reported by Ha et al.
was among Mongolia-born migrants aged 18 or older in the USA;
this number was more than twice as high as the second highest
value (9.9% vs. 4.6%) [38, 45]. HCV-RNA prevalence reported by
Ha et al. was more than four times higher than the second high-
est value (7.1% vs. 1.7%) [26, 38]. Data from Ha et al. [38] was
considered an outlier and therefore was excluded from the pro-
portional meta-analysis and only included in the description of
the range of prevalences and sensitivity analysis (Appendix S4).

The prevalence of anti-HCV positive status among migrants
was between 0% and 9.9% [17-24, 30-35, 37-44, 52]. Two studies
reported anti-HCV prevalence as 0% [32, 39], one study [32] in
Switzerland using cantonal refugee registries and another [39]
study of migrants from refugee centres in Norway using conve-
nience sampling. Among those who tested for anti-HCV, a total
of 1430 anti-HCV positive cases were reported from included
studies, resulting in a pooled anti-HCV prevalence of 1.5% (95%
CIL: 1.1%-2.0%, 1% 95.3) (Figure 2) [17-24, 30-37, 39-44, 52].
High I? in proportional meta-analysis is common, and it does
not necessarily mean that the data is inconsistent [55].

Seventeen studies [23-27, 29-31, 33, 36, 38, 41-43, 45, 47, 50] re-
ported HCV-RNA prevalence; the range was between 0% from
Kelly et al. [41] among migrants aged 18years or older from the
Nepali community in the UK, and Cardoso Pinto et al. [31] that
included unaccompanied asylum-seeking children aged 13-18
from Unity Clinic's infectious disease screening programme in
the UK, and 7.1% from the Ha et al. [38] study. The second high-
est prevalence was 1.7% from Pisaturo et al., which included
refugees/asylum seekers in general practice clinics attended
mainly by low-income refugees and undocumented migrants,
with screening offered to all migrants observed in the study pe-
riod [26]. A total of 138 migrants were reported to be HCV-RNA
positive, leading to a pooled HCV-RNA prevalence of 0.6% (95%
CI: 0.4-0.9, I%: 70.4%) (Figure 3) [23-27, 29-31, 33, 36, 41-43,
45, 47, 50].
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TABLE 2 | Summary of HCV prevalence among migrants overall
and in subgroups.

Number
of
Test type  studies Prevalence
Overall Anti-HCV 35 1.5% (95% CI:
1.1%-2.0%)
HCV RNA 14 0.6% (95% CI:
0.4%-0.9%)
Male Anti-HCV 9 1.9% (95% CI:
0.9%-3.2%)
HCV RNA 1 1.5%
Female Anti-HCV 8 0.6% (95% CI:
0.1%-1.3%)
Migrants less Anti-HCV 1 0.7%
than 18years old
Migrants aged Anti-HCV 15 1.5% (95% CI:
18years or older 0.9%-2.4%)
HCV-RNA 7 0.5% (95% CI:
0.2%-0.8%)
Refugees and Anti-HCV 21 1.4% (95% CI:
asylum seekers 0.9%-1.9%)
HCV-RNA 8 0.7% (95% CI:
0.4%-1.1%)

3.4.2 | Prevalence of Hepatitis C Among Male
and Female Migrants

Anti-HCV prevalence among male migrants was reported by 13
studies [17, 18, 20, 22, 23, 26, 27, 37, 38, 46, 48-50]. Apart from the
two studies that reported 0% prevelance [32, 39], reported preva-
lence ranged between 0.3% [20] among migrants aged 18 years or
older in French Office for Immigration and Integration centres
using convenience sampling, and 8.6% from the Ha et al. [38]
study. The second highest anti-HCV prevalence among males
was 3.9% from the Scotto et al. study, which only included male
asylum seekers in reception centres in Italy [50]. Among male
migrants, there were a total of 233 anti-HCV positive cases from
13,261 males in 10 studies. Three studies [18, 26, 49] were ex-
cluded from the calculation as they only reported prevalence,
not the number of male migrants tested for HCV. After exclud-
ing the Ha et al. [38] study, there were 210 cases, and the pooled
anti-HCV prevalence was 1.9% (95% CI: 0.9%-3.2%, I*: 94.0%)
[17, 20, 22, 23, 27, 37, 38, 46, 48, 50] (Appendix S5 Figure S1)
[17, 20, 22, 23, 27, 37, 46, 48, 50]. Only one study reported HCV-
RNA prevalence. The study reported the prevalence as 1.5% [50].

Among female migrants, apart from the two studies that re-
ported 0% in all samples [32, 39], nine studies reported anti-
HCV prevalence between 0% [22] among Syrian refugees in
Canadian primary care health clinics and 10.9% from the Ha
et al. [38] study. The second highest value for anti-HCV preva-
lence was 2.5% from the Coppola et al. [17] study that included
a mixed migrant group from general practice clinics in Italy.
There were 90 anti-HCV cases among 12,201 tested. After

excluding the Ha et al. [38] study from the meta-analysis, there
were 50 anti-HCV positive cases; the anti-HCV prevalence was
0.6% (95% CI: 0.1%-1.3%, I*: 80.1%) (Appendix S5 Figure S2)
[17, 20, 22, 23, 27, 37, 46, 48]. None of the studies reported HCV-
RNA prevalence among female migrants.

3.4.3 | Prevalence of Hepatitis C Among Migrants by
Age Groups

Only one study reported prevalence among children aged under
18years [44]. The study included asylum seekers and refugees
aged younger than 18years using the USA domestic medi-
cal examination data and reported 0.7% anti-HCV prevalence
[44]. Among migrants aged 18years and younger, three studies
[24, 28, 31] reported a range of anti-HCV prevalence between
0.4% and 1.1% and one study [24] reported 0.7% HCV-RNA
prevalence.

There were 16 studies [20, 29, 30, 33, 36, 38—-45, 47, 49, 51] that
reported anti-HCV prevalence among migrants aged 18years
or older; the range was from 0% [39] to 9.9% (Ha et al. study)
[38]. The second highest anti-HCV prevalence was 4.6% from the
Martro et al. [45] study that included a medical record review of
Pakistani migrants in community settings. After removing the
Ha et al. [38] study, there were 935 cases with a pooled anti-HCV
prevalence of 1.5% (95% CI: 0.9%-2.4%, I*: 97.0%) (Appendix S5
Figure S3) [20, 29, 30, 33, 36, 39-45, 47, 49, 51]. Eight studies
[29, 30, 33, 36, 38, 42, 45, 47] reported HCV-RNA prevalence
among this group, with a range from 0% in Kelly et al. [41] to
7.1% in Ha et al. [38]. The second highest HCV-RNA prevalence
was 1.2% from the Martro et al. [45] study. After removing the
Ha et al. [38] study, there were 52 HCV-RNA positive cases, with
a pooled HCV-RNA prevalence of 0.5% (95% CI: 0.2%-0.8%, I*:
61.2%) (Appendix S5 Figure S4) [29, 30, 33, 36, 42, 45, 47].

3.4.4 | Prevalence of Hepatitis C Among Refugees
and Asylum Seekers

HCV prevalence specifically among refugees and asylum seek-
ers was reported by 21 studies [18, 21-28, 31-33, 35, 37, 39, 43,
44, 48-50, 52]. Anti-HCV prevalence ranged between 0% [32]
and 4.5% [37]. The highest prevalence was reported by a study
that included refugees from asylum-seeker centres in Italy
with unclear sampling methods. The pooled anti-HCV prev-
alence among refugees and asylum seekers, with 949 positive
cases, was 1.4% (95% CI: 0.9%-1.9%, I*: 92.2%) (Appendix S5
Figure S5) [18, 21-28, 31-33, 35, 37, 39, 43, 44, 48-50, 52]. Eight
studies reported HCV-RNA prevalence with a range of 0% [31]
and 1.7% [26] from a study among undocumented migrants and
low-income refugees in general practice clinics in Italy. Overall,
there were 85 HCV-RNA positive cases; the pooled HCV-RNA
prevalence among this group was 0.7% (95% CI: 0.4%-1.1%, I*:
66.3%) (Appendix S5 Figure S6) [23-27, 31, 33, 50].

4 | Discussion

Among migrants regardless of their migration status, we es-
timated pooled anti-HCV and HCV-RNA prevalence of 1.5%
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Number of No. of successes per 1000 obs  Weight
Study successes Total with 95% ClI (%)
Bil (2018) 5 459 —B— 10.89[ 3.05, 22.86] 2.89
Buonfrate (2018) 1 118 B— 8.47[ 6.52, 36.04] 1.88
Cardoso Pinto (2022) 1 148 B 6.76 [ 5.19, 28.79) 2.08
Chernet (2017) 0 107 o— 0.00[ 0.01, 16.00] 1.79
Colucci (2022) 6 362 —a— 16.57 [ 5.52, 32.78] 2.76
Coppola (2020) 136 3,839 S ° 35.43[29.80, 41.52] 3.47
Crawshaw (2018) 38 9,223 [« | 412 2.91, 5.54] 3.52
Cuomo (2019) 10 304 —a— 32.89 [ 15.36, 56.33] 2.64
Delcor (2016) 2 167 —a— 11.98[ 0.18, 35.75] 2.18
Donisi (2020) 6 315 —a— 19.05[ 6.35, 37.63] 267
Duracinsky (2023) 42 15,343 [« | 274 1.97, 3.63] 3.54
Eonomopoulou (2016) 5 632 a8 7.91[ 221, 16.63] 3.05
Fiore (2023) 1 371 B 2.70[ 2.06, 11.54] 2.77
Germinario (2015) 24 529 —8— 45.37 [ 29.12, 64.91] 297
Gruner (2022) 4 612 8- 6.54[ 1.38, 14.82] 3.04
Hannula (2021) 0 52 o—— 0.00[ 0.03, 32.80] 1.18
Jablonka (2017) 7 604 —— 1159 [ 4.34, 21.96] 3.03
Juon (2019) 102 2,813 B 36.26 [ 29.65, 43.50] 3.43
Kelly (2020) 4 211 —ia— 18.96 [ 4.05, 42.71] 2.37
Kelly (2023) 4 994 B 4.02[ 0.85 9.14] 3.22
Klok (2021) 403 ——a— 22.33[ 9.83, 39.39] 2.82
Kumar (2021) 670 38,686 o | 17.32[ 16.04, 18.64] 3.56
Marrone (2020) 9 836 = ° i 10.77 [ 4.72, 19.06] 3.16
Marrone (2023) 20 783 —— 25.54 [ 15.53, 37.88] 3.14
Martré (2022) 23 502 —8— 45.82 [ 29.09, 66.01] 2.94
Norman (2021) 1 451 —8— 24.39 [ 11.89, 40.94] 2.89
Pisaturo (2023) 101 2,923 B 34.55[ 28.22, 41.50] 3.44
Prestileo (2022) 24 2,639 B 9.09[ 5.79, 13.11] 3.43
Prince (2020) 127 4,778 26.58 [ 22.20, 31.34] 3.49
Redditt (2015) 4 886 B 451 0.95, 10.25] 3.18
Russo (2015) 1 322 —— 34.16 [ 16.71, 57.17] 2.68
Scotto (2019) 8 205 —B— 39.02 [ 16.14, 70.54] 2.35
Totaro (2023) 9 309 —B8— 29.13[ 12.85, 51.25] 2.65
Williams (2020) 1 211 B— 4.74[ 3.63, 20.25] 2.37
Zuure (2019) 5 2,493 5 2.01[ 0.56, 4.23] 3.42
Overall < 14.99 [ 10.75, 19.87]
Heterogeneity: 1° = 0.01, I° = 95.31%, H’ = 21.31
Test of 8, = 6;: Q(34) = 796.64, p = 0.00
Testof 8 =0:z=11.05, p =0.00

0.00 20.00 40.00 60.00 80.00

Random-effects REML model

FIGURE 2 | Forest plot of anti-HCV prevalence per 1000 among migrants from included studies.

and 0.6%, respectively. This result is comparable to a previous
study published by Greenaway et al. in 2015 with an overall
anti-HCV prevalence of 1.9% [13]. The differences may be
caused by different targeted populations and included coun-
tries and hepatitis elimination efforts by countries in recent
years. Globally, HCV prevalence among the general popula-
tion was estimated at 0.7% or 56.8 million cases living with
HCV infection in 2020 [56]. In EU/EEA regions, the national
estimate of HCV-RNA prevalence among the general pop-
ulation was 0.5% in 2019, with a range between 0.04% for
the Netherlands and 2.26% for Romania [8, 56]. In the USA,

between 2017 and 2020, the anti-HCV prevalence range
among adults was between 2.2% and 2.9%, and the HCV-RNA
prevalence range was between 1.0% and 1.6% [57]. Another
study estimated the HCV-RNA prevalence in the USA in 2020
as 0.8% [58]. The National average anti-HCV prevalence in
Australia was estimated at 0.8% in 2020, with an estimated
HCV-RNA prevalence of 0.5% [58, 59]. In Canada, the esti-
mated anti-HCV and HCV-RNA prevalences were 1% and
0.5%, respectively [60]. These data highlight that compared
to general populations in high-income countries included in
this review, HCV prevalence among migrant populations is
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Number of No. of successes per 1000 obs  Weight
Study successes Total with 95% CI (%)
Bil (2018) 1 256 B 3.91[ 299, 16.70] 4.49
Cardoso Pinto (2022) 0 148 B—— 0.00[ 0.01, 11.58] 3.06
Colucci (2022) 2 362 —B— 5.52[ 0.08, 16.58] 5.53
Fiore (2023) 1 371 B— 2.70[ 2.06, 11.54] 5.61
Jablonka (2017) 4 604 —a— 6.62[ 1.40, 15.02] 7.14
Kelly (2020) 1 21 o 474 3.63, 20.25] 3.95
Marrone (2020) 6 836 —a— 7.18[ 2.38, 14.25] 8.11
Marrone (2023) 2 783 B 255[ 0.04, 7.68] 7.92
Martré (2022) 6 501 N N — 1198 3.98, 23.73] 6.55
Pisaturo (2023) 50 2,923 B 17.11[12.70, 22.15] 10.89
Prestileo (2022) 18 2,639 6.82[ 4.00, 10.36] 10.73
Prince (2020) 37 4,778 t 7.74 [ 5.44, 10.44] 11.50
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FIGURE3 | Forest plot of HCV-RNA prevalence per 1000 among migrants from included studies.

similar and at a comparable level. It needs to be noted that
these represent current HCV prevalence from these countries
or regions, while our estimate in this review included data
from 2004 to 2022, with more adults than children and more
males than females among included migrants.

We also found that anti-HCV prevalence was higher among
males compared with females (1.9% vs. 0.6%) and among those
18years and older compared with younger migrants (1.6% vs.
0.7%). Males, especially those aged 20 to 40, are at higher risk
of HCV infection due to multiple factors, including a higher risk
of exposure to unsafe medical practices, sharing injecting drug
equipment and unprotected sexual activities [13, 61].

When we calculate the prevalence of anti-HCV and HCV-RNA
based on studies that only included refugees and asylum seek-
ers, the prevalence was not higher among refugees compared
with the overall prevalence reported in this study and compared
with the destination countries. A previous systematic review re-
ported a lower prevalence among refugees compared to other
groups of migrants [13]. This finding is despite these groups of
migrants being among the most tested populations. As shown in
our review, the majority of studies specifically focused on these
groups.

Although the prevalence among migrants is not higher than
that in the general population, they may experience poorer
outcomes compared to the non-migrant population because

of their unmet health communication and service needs.
Migrants in general, and refugees and asylum seekers specif-
ically, experience several barriers in access to HCV informa-
tion, testing, and treatment including unmet communication
needs and discrimination at health services [11, 12]. Refugees
and asylum seekers, in addition, have limited access to health
services in many destination countries and experience extra
levels of discrimination based on their migration status in the
health services [62].

4.1 | Limitations and Strengths

Only two studies in this review used random sampling tech-
niques. Some studies did not specify migration status and only
reported ‘migrants’ as the migration state, and the term ‘mi-
grants’ is used differently to describe different groups of mi-
grants in different countries. For example, Hannula et al. [39]
study reported ‘migrants’ as the migration state while this study
was conducted in a refugee centre. For studies that included
multiple migration statuses, nearly all of them only reported
pooled HCV prevalence, and only one stratified the prevalence
based on participants’ migration statuses. More than half of the
studies did not report the sex ratio and the number of male and
female migrants tested for and with HCV.

We included different groups of migrants including general mi-
grants, refugees, asylum seekers and migrant workers in this

150f 18



review. This improved the comprehensiveness of the estimated
prevalence. This review synthesised data from studies published
between 2015 and 2024 to update the knowledge of HCV preva-
lence within a 10-year range and after the announcement of the
viral hepatitis elimination goals by WHO. The JBI assessment
tool was used for all included studies for quality assessment. We
used proportional meta-analysis, which improved the validity
and reliability of the reported prevalence.

There are, however, some limitations of this systematic review.
We did not include grey literature and studies published in other
languages than English in this review, and only four databases
were screened. However, most medical studies are published in
these four databases.

5 | Conclusion and Implication

This review shows that the prevalence of HCV in migrant pop-
ulations is comparable to the prevalence in the general pop-
ulation of the destination countries included in this review.
However, as migrants, specifically refugees, experience barri-
ers at different levels in accessing health services in general and
for infectious diseases specifically, programs should be imple-
mented to improve their access to HCV information, testing,
and treatment.

There is a lack of high-quality data and studies focusing on
HCV prevalence among migrants regardless of their migration
status; more research should be devoted to this field to investi-
gate the prevalence of HCV among migrants and the barriers
they experience in accessing preventive measures, testing, and
treatment.
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