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1 | INTRODUCTION

| Theophilus I. Emeto>®* | Nick Walsh®

Abstract

Hepatitis B, caused by the hepatitis B virus (HBV), is a global public health issue that
affects 290 million people worldwide. Most people with hepatitis B are in low- and
middle-income countries (LMIC), where health systems and resources are often con-
strained. Refugees, asylum seekers and internally displaced persons (IDPs) often face
barriers in seeking health care and are a priority population at risk of hepatitis B.
No systematic review to date has evaluated the prevalence of hepatitis B amongst
refugees in in LMIC. We undertook a systematic review of the literature identifying
28 studies addressing this topic. Though few studies on this topic exist, the available
evidence suggests a high prevalence amongst refugees in LMIC, with wide variation
between and within countries. Possible risk factors contributing to hepatitis B include
unsafe injections, low immunization coverage, low awareness, mother-to-child trans-
mission, and limited health services. Further study is needed to better understand the
prevalence and risk factors for hepatitis B amongst refugees in LMIC, to inform public
health responses. Vulnerable populations such as refugees are an important group to

consider in national and global efforts to eliminate hepatitis B.
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75% of infections.* The highest prevalence occurs at in the WHO

Around 290 million people worldwide are living with chronic hepati-
tis B (CHB), caused by the hepatitis B virus (H BV).Y2 Untreated, CHB
can lead to cirrhosis, liver cancer and causes over 800,000 deaths
worldwide each year, but only 10% of people are diagnosed and 22%
receiving treatment.? Virtually all people with CHB are in low- and
middle-income countries (LMIC)® with 20 countries accounting for

Western Pacific Region at 6.2% and the WHO African region at
6.1% and varies on national and subnational levels.® Transmission
occurs through exposure to infected blood or bodily fluids; vertical
transmission from mother to child at birth is an important cause of
infection in LMIC.> The World Health Assembly in 2016 adopted a
goal to eliminate hepatitis B as a public health problem by 2030.°
This was defined as 90% reduction in incidence and 65% reduction

Abbreviations: Anti-HBs, hepatitis B surface antibody; CHB, chronic hepatitis B; DNA, Deribooxynucleic acid; ELISA, enzyme-linked immunoassay; HBsAg, hepatitis B surface antigen;
HBV, hepatitis B Virus; IDP, internally displaced person; LMIC, low- and middle-income countries.
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in mortality compared with 2015 baseline,® with recently added tar-
gets to reduce mother-to-child transmission to <2% and hepatitis
B surface antigen (HBsAg) prevalence amongst under 5 year olds
to <0.1%.” HBV is more common amongst marginalized and socio-
economically disadvantaged groups who face barriers in accessing
health care.®®

Conflict and humanitarian crises have displaced approximately
84 million people worldwide, including refugees, asylum seekers and
internally displaced persons (IDPs), 85% of whom are living in LMIC.
Refugees are defined by the 1951 Refugee Convention as persons
who are ‘unable or unwilling to return to their country of origin owing
to a well-founded fear of being persecuted for reasons of race, reli-
gion, nationality, membership of a particular social group, or political
opinion’.” Asylum seekers are persons seeking international protec-
tion but whose application is yet to be processed.10 IDPs are defined
as ‘persons or groups of persons who have been forced or obliged
to flee or to leave their homes or places of habitual residence... and
who have not crossed an internationally recognized state border’.
The health needs of refugees are significant and include com-
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municable diseases,
7

vaccine-preventable diseases,

health conditions,1 sexual and reproductive health issues and
micronutrient deficiencies.*? Refugees have often experienced con-
flict, poverty, discrimination or exclusion from health care and ed-
ucation and may face difficulty accessing health services as well as
lower health literacy, cultural and language barriers.???°

High rates of hepatitis B have been reported amongst refugees
and migrants arriving in low prevalence (high-income countries),
with an overall prevalence of 7.2% in a recent systematic review.?!
Reasons for increased risk of HBV may include undiagnosed infec-
tion and barriers to treatment??; low knowledge?®?% low vaccination
coverage, or exposure to other risk factors. No systematic review to
date has assessed the prevalence of hepatitis B amongst refugees
and displaced populations living in LMIC, where the highest number
of refugees reside. We aim to address this gap by undertaking a sys-
tematic review of the prevalence of HBV amongst refugees, asylum

seekers and IDPs in LMIC.

2 | METHODS

We developed a systematic review protocol in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Appendix 1).2> A protocol was not

registered.

2.1 | Datasources and search strategy

We used the databases MEDLINE, EMBASE, Scopus, Cochrane
and Virtual Health Library and performed electronic searches on
5 December 2021. Additional sources were the database WHO
Institutional Repository for Information Sharing (IRIS), websites (in-
cluding Google Scholar) and manual search of the reference list of

ek

included studies and review articles. The search strategy is shown
in Table 1. The CoCoPop framework was used as this review aims to
address a question of prevalence.26 Due to few existing studies on
this topic, the search strategy was intentionally broad with no limits
placed on country or year of publication.

2.2 | Eligibility criteria

Inclusion criteria were articles in English language with full-text
availability reporting the prevalence of HBV amongst refugees,
asylum seekers and/or IDPs currently living in LMIC. LMIC were
defined according to World Bank classification.?” We included
studies that measured HBV prevalence using hepatitis B surface
antigen (HBsAg) and/or hepatitis B virus DNA. Given few existing
studies on this topic, inclusion criteria were broad and no limits
were applied for age, setting (e.g. camp, clinic, hospital, commu-
nity), sampling method or number of participants. Refugees, asylum
seeker or IDP status was determined based on article terminology,
or by described characteristics of the population, noting most ar-
ticles did not include definitions. The primary outcome was HBV
prevalence, but this did not need to be the primary outcome of
the study to be eligible. Exclusion criteria were case studies, case
series, conference abstracts, modelling studies, economic evalu-
ations or studies from high-income countries, including amongst
people in camps in high-income countries or those had been reset-
tled. Review articles were excluded but noted for background and

additional references.

2.3 | Data collection and screening

After retrieval of articles from electronic searches to Endnote, we
undertook further article screening using the systematic review tool
Covidence.?® Duplicates were removed, and title and abstracts were
screened by two independent reviewers. Conflicts were resolved
through discussion between the two reviewers, with escalation to
a third independent investigator if unable to be resolved. Full-text
articles were reviewed by a single reviewer. Data were extracted
by a single reviewer to a Microsoft Excel Spreadsheet with the fol-
lowing outcomes: lead author, year of publication, total number of
participants, mean age, sex (number and proportion of males), popu-
lation (refugee/asylum seeker/IDP), country of study, country of
refugee origin, setting (camp, clinic, hospital, other), HBV prevalence
and HBV measure (HBsAg rapid diagnostic test, HBsAg ELISA, HBV
DNA).

2.4 | Risk of bias assessment

As all included studies were cross-sectional, the Joanna Briggs

Institute critical appraisal tool for cross-sectional studies was used

to assess the risk of bias of included studies.??%°
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TABLE 1 Search strategy
Database Search Strategy
Medline 1. Exp Hepatitis B/ or exp Hepatitis B virus/ or exp Hepatitis B, Chronic/ or hepatitis b.mp.
2. Exp Refugees/ or refugee$.mp
3. Asylum seeker$.mp
4. Internally displaced.mp
5. (displaced population or displaced people or displaced person$).mp
6. Forced migrant.mp
7. Undocumented migrant.mp
8. (Prevalence or screening or epidemiology).mp
9. 2or3ord4or5o0r6o0r7
10. 1and 9
11. 8and 10
Embase 1. Exp hepatitis B/ or exp Hepatitis B virus/ or hepatitis B.mp.
2. Exp refugee camp/ or refugee.mp. or exp refugee/ or exp refugee crisis/
3. Exp forced migrant/
4. Exp internally displaced person/
5. Exp forced migration/
6. Exp asylum seeker/ or asylum seeker.mp
7. Displaced person$.mp.
8. 2or3or4or5o0rb6or7
9. 1and 8
10. (prevalence or screening or epidemiology).mp.
11. 9 and 10
Scopus (TITLE-ABS-KEY(“hepatitis B") OR TITLE-ABS-KEY(“hepatitis b virus”) OR TITLE-ABS-KEY(“chronic
hepatitis B")) AND (TITLE-ABS-KEY(refugee$) OR TITLE-ABS-KEY(“displaced person$”) OR TITLE-
ABS-KEY(“asylum seeker$”) OR TITLE-ABS-KEY(“displaced people”) OR TITLE-ABS-KEY(“displaced
population”)) AND (TITLE-ABS-KEY(prevalence) OR TITLE-ABS-KEY(screening) OR TITLE-ABS-
KEY(rate$) OR TITLE-ABS-KEY(epidemiology)) AND NOT INDEX(medline)
Cochrane #1 (hepatitis B) OR (hepatitis B virus) OR (chronic hepatitis B):ti,ab,kw

#2 refugee* OR (refugee camp) OR (asylum seeker*) OR (displaced person) OR (displaced population) OR

(forced migrant*)

#3 MeSH descriptor: [Refugees] explode all trees

#4 #1 AND (#2 OR #3)
Virtual Health Library

((hepatitis B) OR (hepatitis B virus) OR (chronic hepatitis B)) AND (refugee OR (asylum seeker) OR (forced

migrant) OR (displaced person) OR (displaced people) OR (displaced population)) AND (prevalence OR
epidemiology OR screening OR rate)

3 | RESULTS
3.1 | Study selection and characteristics

We identified 758 articles from the electronic database search and
five articles from other sources (websites, citation searching) (Figure 1).
Following duplicate removal; screening of titles and abstracts; and review
of full texts; we included 28 studies in this review (Appendix 2 and 3).
The characteristics of included studies is presented in Table 2.
Countries of study included Turkey (n = 7), Pakistan (n = 6), Thailand
(n = 3), Bangladesh (n = 2) and others. Countries of refugee origin
included Syria (n = 6), Myanmar (n = 5), Afghanistan (n = 4), Pakistan
(n = 3) and others; there were no studies from Central or South
America. Most studies included refugees from a single country of
origin, except for two studies of pre-arrival screening outcomes for

3132 3nd one study from Turkey

3

refugees from multiple countries

amongst detained asylum seekers from multiple countries.®

There were 22 studies reporting outcomes amongst refugees,
four for IDPs and two for asylum seekers. Study settings ranged
from refugee/IDP camp (n = 16), clinics (n = 6), hospitals (n = 4) and
detention centres (n = 2). One study included participants from a
refugee camp, a school and a monastery.34 Half of the included stud-
ies mentioned age of participants, of these, the mean age ranged
from 6.5 to 44.7 years. One study included children only.®> The pro-
portion of males varied; one study had only 18% male participants,>®
whilst seven studies had over 60% males. Four articles reported out-
comes amongst pregnant women.

Most studies used HBsAg as the screening method for HBV, with
the exception of three studies which used HBV DNA only. Four stud-
ies did not specify which test was used. Five studies used HBsAg
rapid antigen testing, five studies used a rapid antigen test followed
by confirmatory ELISA, one study used rapid antigen test followed
by confirmatory HBV DNA, 10 studies used HBV ELISA only, and
three studies used HBV DNA only.
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[ Identification of studies via databases and registers [ Identification of studies via other methods ]
Records identified from
s databases (n = 758):
= EMBASE (n = 268) Records removed before Records identified from other
k] MEDLINE (n=171) »| screening: methods (n=7):
5 Cochrane (n =3) Duplicate records removed Websites (n = 2)
S Scopus (n =54) (n=331) Citation searching (n = 5)
= Virtual Health Library (n =
262)
|
Records screened Records excluded
E—
(n=427) (n=361)
Reports sought for retrieval »| Reports not retrieved
- (n=65) |l (n=5)
£
c
[
: }
8 v
Reports assessed for eligibility Reports excluded: n=37 R for eligibili
(n =60) Wrong study design (nefc;r)ts assessed for eligibility > | Reports excluded (n=2):
(conference abstract, Wrong population/not refugee
editorial, economic study (n=2)
etc.) (n=25)
HBV not outcome (n =7)
Not LMIC (n=7)
Wrong population/not refugee
(n=3)
—
°
3 Total included studies (n=28)
2 From databases (n = 23)
§ From other sources (n = 5)
__

FIGURE 1 PRISMA Flow diagram. An electronic database search identified 758 articles; 331 duplicates were removed. Following
screening by title and abstract, followed by full-text review, 23 of these articles were included in the final review. An additional five articles
were identified through other methods. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses

3.2 | Prevalence of hepatitis B virus

The prevalence of HBV ranged significantly from <1% to 60% and
significant differences were observed between and within coun-
tries. Three studies reported <2% prevalence, 15 studies 2%-8%
and 10 studies over 8%.

Prevalence of HBV amongst Syrian refugees was described
in five studies from Turkey and one study from Iraq, with rates of
1.1%-5.4%. Two studies amongst pregnant women referred to
hospitals in Turkey showed a prevalence of 1.1% and 4.3%, respec-
tively.3”3® One study amongst Syrian children referred to clinics in
Turkey found a prevalence of 4.2%.%° Two other studies from hos-
pitalized Syrian refugees in Turkey described prevalence of 3.86%%
and 5.74%, the latter included 63% males.*°

Five studies reported outcomes amongst refugees from
Myanmar. Two were from clinics on the Thai-Myanmar Border,
one was in camps in Thailand, and two studies amongst Rohingya
refugees living in Bangladesh. A prevalence of 8.3% was reported
amongst 6100 pregnant refugee and migrant women presenting
to antenatal clinics*!; an expanded study in the same setting then
found a prevalence of 6.2% amongst over 11,000 refugees (95%
Cl 5.7-6.7).% Prevalence of 10% was reported amongst 2000 US-
bound refugees living in camps on the Thai-Myanmar border.*® In
this study, multivariate analysis showed significantly higher odds of
HBV amongst males and age older than 15years, but not amongst
those with tattoos. Authors reported 47% of HBV-positive people

who attended an ultrasound had abnormal findings of hepatomegaly
or parenchymal disease. Only 13% of HBV-negative individuals had
completed HBV immunization, of which 89% were children under
8years of age.43 A recent study amongst 2000 Rohingya refugees
in Cox's Bazaar in Bangladesh found a prevalence of 4%.4* Another
study of Rohingya refugees in Cox's Bazaar evaluated causes of 272
cases of acute jaundice, reporting 13% were positive for hepatitis
B.* This is unlikely to representative of the true hepatitis B preva-
lence in this population as only acute jaundice cases were included,
which mostly reflects cases of acute hepatitis A (154 cases, 56%).
Prevalence amongst Afghan refugees and asylum seekers in
Pakistan, Turkey and Iran was described in four studies. Prevalence
of 8.3% was reported amongst 900 Afghan refugees in Pakistan
(95% Cl 6.6-10.3).%° Risk factors for HBV in multivariate analysis in-
cluded those who received over 10 injections for medical treatment
in the past year or were treated by private practitioners; authors
highlighted the significance of unsafe infection in this population
and the need for further education. High prevalence of 5.9% was
reported amongst under 5-year-old children, and there was in-
creased odds of HBV-positive adults having HBV-positive children,
suggesting vertical and possibly horizontal transmission is another
significant cause of infection.*® A small study of 74 Afghan couples
in a refugee camp in Balochistan in southwest Iran reported signifi-
cantly high prevalence of 60.8%.% Approximately, 30% of couples
were both HBsAg positive, 8% were both negative, and serodiscor-
dance was present in 62% (husbands positive, wives negative). The
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study methods or reasons for significantly high prevalence were not
described. Another study of 500 refugees presenting to clinics in
Pakistan reported prevalence of 9.17%, over 70% of participants
were male.*® Another study of over 9100 Afghan asylum seekers
detained in Turkey reported a prevalence of 5.5%, almost 90% were
male. ¥’

Three studies reported prevalence amongst IDPs in Pakistan,
ranging from <1% to >20%. Prevalence of 4.5% was reported
amongst 1000 IDPs in North Wazirstan Agency, Pakistan.>®
Amongst those with HBV, 33% had previous blood transfusion,
60% attended barber shops, 71% had multiple injections, and 80%
had general/dental surgery. Another study amongst 950 IDPs in
Malakand Division of Pakistan reported prevalence of 21.05%.%
Authors suggested low immunization rates in rural areas may have
contributed to this high prevalence. Both studies of IDPs in Pakistan
were conflict-affected regions and multiple risk factors for HBV were
present including household exposure, unsafe medical injections,
dental/surgical procedures, barber shops.’®>! High proportions of
males may have been an additional contributing factor to one study,
where 61% of the total study cohort and 78% of HBV-positive in-
dividuals were male.” Authors suggested transmission from males
to females may be occurring, given exposure to risk factors such as
barber shaving and drug use.* Prevalence of 0.35% was reported in
one study of 590 IDPs in the north Pakistan; however, this estimate
is likely invalid given the method used was screening for hepatitis B
surface antibody (positive in five cases), followed by HBV DNA in
those samples (positive in two cases).”?

Four studies in Africa reported prevalence of HBV. A study of
2000 South Sudanese refugees living in a camp in Ethiopia found
a prevalence of 7.3%.%° A lack of awareness of HBV was identified:
79% did not know of HBV infection, 91% did not know of its trans-
mission, and 87% did not know a vaccine was available. Additionally,
98% of participants were not vaccinated, and other risk factors in-
cluding sharp material exchange, tattoos and multiple sex partners
were present but not statistically significant.36 Another study of
26,000 Burundian refugees in Mahama camp in Rwanda reported
prevalence of 3.8% (95% Cl 3.57-4.03).5% Of the samples tested for
viral load, 85% had a detectable HBV DNA.>® Household contact
of an individual with HBV and family history of hepatitis were as-
sociated with infection. The study found that refugees compared
with the Rwandan general population had a 1.86 times higher prev-
alence of HBsAg, after standardizing to the age of the Rwandan
population.>® Another study amongst 970 refugees from the Central
African Republic living in Cameroon reported a prevalence of 7.7%;
risk factors included age 20-39years, self-employment, previous
surgery and multiple sex partners.’* A study of 346 IDPs in Nigeria
reported high prevalence of 15.9%°% 68% were female and the
mean age was 18.5years. Over 80% of all participants and 100% of
HBV-positive individuals had not been vaccinated.>’

Two international studies reported outcomes amongst US- and
UK-bound refugees attending pre-arrival screening clinics in LMIC.
In a study of 12,000 UK-bound refugees, of whom 9228 were tested
for HBV, the prevalence was 2.04% (95% Cl 1.77-2.35).3! Prevalence

— Qe

varied between refugees from different countries of origin, for ex-
ample, 0.58% amongst 514 lIraqgi refugees compared with 12.5%
amongst 40 refugees from South Sudan. Another study of 4890
US-bound refugees from Bhutan, Myanmar, Laos (Hmong), Thailand
(Hmong), Somalia and Iraq found an overall prevalence of 12.1%.%2
In this study, testing was performed by initial screening for anti-HBs,
with negative samples proceeding to testing with HBV DNA; this

may under-estimate prevalence.

3.3 | Risk of bias

There was a high risk of bias amongst included studies (Table 3). All
except one received a score under 5 out of 8 using the Joanna Briggs
Institute critical appraisal tool for cross-sectional studies. Only one
study addressed confounding factors. Most studies had limited de-
scription of methods used such as sampling, inclusion and exclusion
criteria.

4 | DISCUSSION

This systematic review is the first to describe the prevalence of hep-
atitis B amongst refugees, asylum seekers and IDPs in LMIC. This
topic is of public health relevance as LMIC have the highest burden
of hepatitis B, and host the most refugees, but also face health sys-
tem challenges and constrained resources. Refugees are a highly di-
verse, mobile population and have increased risk of poorer health
outcomes and barriers in access to health care. Though few studies
on this topic exist, the available evidence suggests a high prevalence
amongst refugees in LMIC, with wide variation between and within
countries. A small number of studies reported very high prevalence
rates of over 10%. The wide range of results reflects differences in
study design and quality, and that hepatitis B prevalence varies on
national and subnational levels.! It also highlights the diversity of
refugee populations, whose health status and access to health care
may be influenced by differences in living conditions, health systems
in their country of origin and country of current residence and expo-
sure to varying risk factors.

Previous literature about HBV amongst refugees has mostly re-
ported outcomes amongst those in high-income countries. A sys-
tematic review of HBV by Rossi et al. identified an overall prevalence
of 7.2% amongst refugees and migrants arriving in low-endemic re-
gions, and a higher risk of HBV amongst refugees compared with
migrants (OR 1.42, 95% Cl 1.03-2.43).2' Prevalence generally
correlated with that of the regions of origins, with highest rates
amongst those from East Africa, the Pacific and Sub-Saharan Africa.
Lack of information about age and gender was a confounding fac-
tor, given older age and male gender have been previously shown
to be associated with higher prevalence of HBV.?! Similarly, around
half of the studies in this review did not include data regarding age
distribution. Another systematic review of refugee children arriving
in high-income countries reported hepatitis B prevalence of 3%.12
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Author (Year) Q1 Q2 Q3 Q4 Q5 Q6
Ali (2022) Y Y N/A Y N N
Avyele (2020) Y Y N/A Y N N
Banks (2016) Y Y N/A Y N N
Bierhoff (2019) Y Y N/A Y N N
Gungor (2018) N Y N/A Y N N
Crawshaw (2018) Y Y N/A Y N N
Hussein (2016) N Y N/A Y N N
Inci (a) 2017 Y Y N/A Y N N
Inci (b) 2017 Y Y N/A Y N N
Kamali (2021) Y Y N/A Y Y Y
Karasahin (2021) Y Y N/A Y N N
Kazmi (2022) Y Y N/A Y N N
Khan (2011) Y Y N/A Y N N
Khan (2018) Y Y N/A Y N N
Khanani (2010) N Y N/A Y N N
Kose (2015) Y Y N/A Y N N
Kose (2017) Y Y N/A Y N N
Kowo (2021) Y Y N/A Y N N
Mazhar (2021) Y Y N/A Y N N
Mitchell (2018) Y Y N/A Y N N
Mixson-Hayden Y Y N/A Y N N
(2014)
Odimayo (2020) Y Y N/A Y N N
Pourkarim (2008) N Y N/A Y N N
Quddus (2006) Y Y N/A Y N N
Rauf (2010) N Y N/A Y N N
Shah (2005) Y Y N/A Y N N
Stevens (2016) Y Y N/A Y N N
Tumturk (2019) N Y N/A Y N N

Note: N, no; N/A, not applicable; U, unclear; Y, yes.

Q1: Were the criteria for inclusion in the sample clearly defined?
Q2: Were the study subjects and the setting described in detail?
Q3: Was the exposure measured in a valid and reliable way?

2
Vo)
©

< X < X X < < <<<C=<x<<=<<c€CcC<=<~<n<=<<x<

< < < z < c <

TABLE 3 Risk of bias assessment,
Joanna Briggs Institute Checklist for
cross-sectional studies

Total

< < <X < <X <X < < < < < < << < << << =< <<
(S, I E, R, B, B, B I N © G B O R AN UG, B @, B s N OV N C I © B © NG |
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Q4: Were objective, standard criteria used for measurement of the condition?

Q5: Were confounding factors identified?

Qé: Were strategies to deal with confounding factors stated?
Q7: Were the outcomes measured in a valid and reliable way?
Q8: Was appropriate statistical analysis used?

A meta-analysis of infectious diseases amongst refugees and mi-
grants in Africa found overall prevalence of 10.2%, with higher rates
amongst refugees from Sub-Saharan Africa (13.6%) compared with
North Africa (3.25%)."

Hepatitis B prevalence amongst refugees in LMIC may be dif-
ferent compared with those in high-income countries for several
reasons, including the ‘healthy migrant effect’,’® unstable living
conditions, scarce access to health resources, higher baseline prev-
alence of HBV in their country of origin and exposure to risk factors
causing ongoing transmission. Disrupted health services, including
in conflict zones and protracted humanitarian crises, may increase

the risk of iatrogenic infection through unsafe injection and blood
transfusion.”’ Exposure to unsafe injections and procedures was a

risk factor identified in several studies*®°%5!

and may reflect a lack
of awareness about safe injection, unsterilized equipment and poor
health infrastructure or frequent exposure to violence and conflict
requiring hospitalization and treatment such as blood transfusions
or surgeries. Some risk factors are unique to certain areas, such as
barber shops amongst studies from Central Asia,’® or scarification in
some areas in Africa. Some studies identified risk factors of multiple
sex partners and unprotected sexual intercourse; none mentioned

the potential of gender-based violence (GBV) on HBV transmission.
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GBV is highly prevalent amongst refugees and may be arisk factor for
infection, especially in conflict settings and camps.>® Low awareness
of HBV3¢ may reflect limited access to education and health care,
and low health literacy about HBV amongst refugees and migrants
has been described in a previous systematic review.? Alarmingly,

low rates of HBV immunization,*>>°

is a preventable cause of infec-
tion. Refugees may have missed out due to displacement, difficulty
accessing health care or lack of national immunization programmes
in their country of origin.

Due to the paucity of existing literature, we used a broad eligi-
bility criterion and included many low-quality studies. Most studies
had limited description of methods and inclusion criteria, all were
cross-sectional in design, the risk of bias was generally high. We
included studies that used either HBsAg or HBV DNA as screen-
ing methods. However, some used an invalid screening method
(e.g. testing for anti-HBs followed by HBV DNA as a confirmation
marker). Demographics including age and gender, where described,
varied greatly. Higher age or higher male proportion may be a con-
founding factor in some studies given the association of older age
and males with HBV infection. Due to all these factors, these stud-
ies are not nationally representative nor directly comparable. Some
described risk factors for hepatitis B, however, the interpretation of
this is limited given they were cross-sectional studies—this is a po-
tential area for further study.

Hepatitis B has garnered increasing public health attention over
the last decade, but the burden is disproportionately high in LMIC
and amongst marginalized groups. Refugees and migrants are at
higher risk of hepatitis B and are a priority population in the public
health response to HBV.® The limited high-quality evidence about
prevalence and risk factors for hepatitis Bamongst refugees in LMIC
highlights the need for further characterization to inform appro-
priate public health responses, noting that services should adopt a
human rights approach and be tailored to the circumstances of local
refugee populations—not a ‘one size fits all’ approach. Low aware-
ness and low immunization levels for HBV identified in this review
suggests this is an important area to be addressed, especially given
the availability of a low cost, highly effective vaccine. Delivering
hepatitis care is challenging in resource-limited settings, particu-
larly in conflict zones and humanitarian crises where health systems
are fragile. However, it is feasible to provide treatment for HIV in
conflict-affected region559 and prevent mother-to-child transmis-
sion of HBV with tenofovir in resource-limited settings.®®

In conclusion, hepatitis B is a significant public health issue with
a high burden in LMIC, where service delivery is challenging in the
context of constrained resources. Refugees are a highly diverse and
mobile group who often face difficulties accessing health care and
are a priority population at risk of hepatitis B. No previous studies
have assessed the prevalence of HBV amongst refugees in LMIC,
where most of the global population of refugees reside. This re-
view highlights an intermediate to high prevalence of hepatitis B
amongst refugees, asylum seekers and IDPs in LMIC, with a wide
variation between countries and regions. Reasons for higher rates
of HBV may include risk factors such as unsafe medical treatments,

— e

and exposures to sharps; mother-to-child transmission; low im-
munization coverage; barriers in access to health care; and high
baseline prevalence rates in their country of origin. The available
literature is scarce and of low quality, and further detailed studies
are needed to further characterize the prevalence and risk factors
for HBV amongst refugees in LMIC and inform robust and equita-

ble health responses.
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APPENDIX 1
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Search strategy

Selection process

Data collection process
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Study risk of bias assessment

Effect measures
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10a

10b
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13d

13e

13f
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Identify the report as a systematic review.

See the PRISMA 2020 for Abstracts checklist.

Describe the rationale for the review in the context of existing knowledge.

Provide an explicit statement of the objective(s) or question(s) the review
addresses.

Specify the inclusion and exclusion criteria for the review and how studies
were grouped for the syntheses.

Specify all databases, registers, websites, organizations, reference lists and
other sources searched or consulted to identify studies. Specify the
date when each source was last searched or consulted.

Present the full search strategies for all databases, registers and websites,
including any filters and limits used.

Specify the methods used to decide whether a study met the inclusion
criteria of the review, including how many reviewers screened each
record and each report retrieved, whether they worked independently,
and if applicable, details of automation tools used in the process.

Specify the methods used to collect data from reports, including how
many reviewers collected data from each report, whether they worked
independently, any processes for obtaining or confirming data from
study investigators, and if applicable, details of automation tools used
in the process.

List and define all outcomes for which data were sought. Specify whether
all results that were compatible with each outcome domain in each
study were sought (e.g. for all measures, time points, analyses), and if
not, the methods used to decide which results to collect.

List and define all other variables for which data were sought (e.g.
participant and intervention characteristics, funding sources). Describe
any assumptions made about any missing or unclear information.

Specify the methods used to assess risk of bias in the included studies,
including details of the tool(s) used, how many reviewers assessed
each study and whether they worked independently, and if applicable,
details of automation tools used in the process.

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean
difference) used in the synthesis or presentation of results.

Describe the processes used to decide which studies were eligible for each
synthesis (e.g. tabulating the study intervention characteristics and
comparing against the planned groups for each synthesis (item #5)).

Describe any methods required to prepare the data for presentation or
synthesis, such as handling of missing summary statistics, or data
conversions.

Describe any methods used to tabulate or visually display results of
individual studies and syntheses.

Describe any methods used to synthesize results and provide a rationale
for the choice(s). If meta-analysis was performed, describe the
model(s), method(s) to identify the presence and extent of statistical
heterogeneity, and software package(s) used.

Describe any methods used to explore possible causes of heterogeneity
amongst study results (e.g. subgroup analysis, meta-regression).

Describe any sensitivity analyses conducted to assess robustness of the
synthesized results.

Location where item
is reported

P1

P2

P3
P3

P4

P4

Table 1

BS

BS

P5

P5

BS

N/A

N/A

N/A

N/A

N/A

N/A

N.A
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Location where item
Section and Topic Item # Checklist item is reported

Reporting bias assessment 14 Describe any methods used to assess risk of bias due to missing results in a N/A
synthesis (arising from reporting biases).

Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in the body N/A
of evidence for an outcome.

Results
Study selection 16a Describe the results of the search and selection process, from the number P5, Figure 1
of records identified in the search to the number of studies included in
the review, ideally using a flow diagram.
16b Cite studies that might appear to meet the inclusion criteria, but which P5, Figure 1,
were excluded, and explain why they were excluded. Appendix 3
Study characteristics 17 Cite each included study and present its characteristics. Table 2, Appendix 2
Risk of bias in studies 18 Present assessments of risk of bias for each included study. Table 3
Results of individual studies 19 For all outcomes, present, for each study: (a) summary statistics for each Table 2
group (where appropriate) and (b) an effect estimate and its precision
(e.g. confidence/credible interval), ideally using structured tables or
plots.
Results of syntheses 20a For each synthesis, briefly summarize the characteristics and risk of bias P6
amongst contributing studies.
20b Present results of all statistical syntheses conducted. If meta-analysis was N/A
done, present for each the summary estimate and its precision (e.g.
confidence/credible interval) and measures of statistical heterogeneity.
If comparing groups, describe the direction of the effect.
20c Present results of all investigations of possible causes of heterogeneity N/A
amongst study results.
20d Present results of all sensitivity analyses conducted to assess the N/A
robustness of the synthesized results.
Reporting biases 21 Present assessments of risk of bias due to missing results (arising from N/A
reporting biases) for each synthesis assessed.
Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evidence N/A
for each outcome assessed.
Discussion
Discussion 23a Provide a general interpretation of the results in the context of other P9
evidence.
23b Discuss any limitations of the evidence included in the review. P10
23c Discuss any limitations of the review processes used. P10
23d Discuss implications of the results for practice, policy, and future research. P10
Other information
Registration and protocol 24a Provide registration information for the review, including register name P4

and registration number, or state that the review was not registered.

24b Indicate where the review protocol can be accessed, or state that a P4
protocol was not prepared.

24c Describe and explain any amendments to information provided at N/A
registration or in the protocol.

Support 25 Describe sources of financial or non-financial support for the review, and P12
the role of the funders or sponsors in the review.

Competing interests 26 Declare any competing interests of review authors. P12
Availability of data, code and other 27 Report which of the following are publicly available and where they can be N/A
materials found: template data collection forms; data extracted from included

studies; data used for all analyses; analytic code; any other materials
used in the review.
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