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Abstract

Background: The WHO’s global hepatitis strategy aims to achieve viral hepatitis elimination by 2030.
Migrant children and pregnant persons represent an important target group for prevention strategies.
However, evidence on the burden of chronic hepatitis B (CHB) infection, and the factors affecting

incidence, is lacking.

Methods: EMBASE, Global Health, Global Index Medicus, Web of Science and Medline were searched for
articles in any language from 1/1/2012 to 8/6/2022. Studies reporting CHB prevalence, disease severity,
complications and/or prevention strategies including vaccination, prevention of vertical transmission, and
access to care/treatment in migrant children and pregnant migrants were included. Pooled estimates of
CHB prevalence and Hepatitis B vaccination (HBV) coverage among migrant children were caleulated-using

random effects meta-analysis.

Findings: 42 studies were included, 27 relating to migrant children and 15 to pregnant'migrants across |2
European countries, involving data from 64,773 migrants. Migrants had a higher incidence of CHB than
host populations. Among children, the pooled prevalence of CHB was higher.for tnaccompanied minors
(UAM) (5%, [95% ClI: 3-7%]) compared to other child migrants including internationally adopted children
(IAC) and refugees (1%, [95% CI: 1-2%]). Region of origin was_identifiedas a risk factors for CHB, with
children from Africa and pregnant migrants from Africa, Eastern'Europe and China at highest risk. Pooled
estimates of HBV vaccine coverage were lower among UAM (12%, [95% CI: 3-21%]) compared to other
child migrants (50%, [95% Cl: 37-63%]).

Conclusion: A range of modifiable determinants of HBV prevalence in migrant children and pregnant
persons were identified including sub-optimal screening, prevention, and continuum of care. There is a
need to develop evidence-based approachesjin hepatitis care for these groups, thereby contributing
towards global viral hepatitis elimination goals.

Funding: AD is funded by MRC, SH is funded by NIHR
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Introduction

Chronic Hepatitis B (CHB) is defined as the persistence of hepatitis B surface antigen (HBsAg) for 6 months
or more after acute infection with Hepatitis B Virus (HBV).! There are an estimated 296 million people
living with CHB globally,2 including 6 million children younger than 5 years.? The majority live in highly
endemic areas (where the prevalence of CHB is >8% of the population), including the East Asian, Eastern
Mediterranean, Western Pacific and African regions.# In these areas, most infections occur during infancy
or childhood due to vertical transmission (mostly during childbirth but occasionally during pregnancy)> or.
due to horizontal household transmission between children.é The risk of progression from acute to chronic
infection is higher when infection occurs in younger age groups, compared to populations who are infected
later in life. Progression rates can reach up to 90% when infection occurs in the neonatal period, compared
to 20% in childhood, and less than 5% in immunocompetent adults.”-? In 2019, 820,000 deaths were

attributable to CHB globally, many of which were secondary to cirrhosis and hepatocellularicarcinoma
(HCC).10

The sustainable development goals highlighted the importance of combatting hepatitis and in 2016, the
WHO launched a global strategy for achieving viral hepatitis elimination as a public health threat by 2030,2
defined as a 90% reduction in incidence and a 65% reduction in mortality compared with the 2015 baseline.2
Paediatric and vaccine specific targets included 90% coverage of the 3-dose vaccine regimen, and reducing
HBsAg in children under 5 years to <0.1%.!" It also forms part of the triple elimination initiative which aims
to synergise efforts to prevent mother-to-child transmission of HIV; HBV and syphilis.!2 The success in
achieving these targets is highly reliant on preventative interventions delivered during pregnancy and
childhood, such as antiviral (tenofovir) prophylaxis from 28 weeks gestation in women with high viral loads
(200,000 1U/ml),'3 timely (within 24 hours) birth dose of hepatitis B vaccination, followed by 2 to 6 doses
in infancy, and HBV immunoglobulin (HBIG) administration at birth in high risk cases.'4-'6 Global coverage
with three doses of the Hepatitis B vaccine is estimated to be at 84%,!7 with a target rate of 90% by 2030.!°

Progress towards this fast-approaching{ WHO global deadline has been unequal across high burden
populations. In Europe, a region with low endemicity which has seen recent migration waves from high
(>8%) and intermediate (2-7%) CHB endemic regions,  migrant populations are at higher risk of CHB than
the native-born population,'&!9“and’migrants from countries where CHB is highly prevalent (22%) account
for 25% of all CHB infections in the”’EU.20 Migrant children and pregnant persons in Europe are thus an
important area of focus for, regional prevention and care programmes.!® However, vaccination and
screening practices vary across the region and migrant populations are often overlooked by health systems
and subject to inequitiesyin accessing healthcare (including vital preventative screening and vaccination
programmes) in host countries.2'-23 This has resulted in migrants being under-immunised for Hepatitis B
and other communicable diseases.?! Although all 31 EU/EEA countries recommend vaccination for children
in high-fisk groups, and 27 even recommend universal childhood HBV vaccination, only 7 EU/EEA countries
have-a-national policy for screening migrants specifically for HBV.2* With regards to antenatal screening
for HBY, universal screening is national policy in 7 EU/EAA countries and opt-out screening is policy in a
further 14.25

Migrant children and pregnant persons are not only a key at risk group for CHB but are also cared for
within distinct healthcare pathways and services (i.e. antenatal care, paediatric clinics and childhood
vaccination services) within which HBV prevention and treatment could potentially be more easily
administered. This includes opportunities to deliver prevention, most notably HBV vaccination,
opportunistically if flexibility exists around commissioning of these services. A strong evidence base is
therefore vital for curating informed and tailored interventions for the prevention of CHB in these specific
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vulnerable groups. Whilst evidence on the prevalence of CHB in migrants has previously been the subject
of systematic reviews, there is currently no evidence synthesis available on CHB in migrant children and
pregnant persons specifically.2627

Methods

We conducted a systematic review and meta-analysis, according to PRISMA guidelines,?® to determine
CHB prevalence, disease severity and complications, and factors affecting incidence including primary and
secondary prevention strategies (vaccination, prevention of vertical transmission, screening, and access to
care/treatment respectively) among migrant children and pregnant migrant populations in Europe.

Inclusion and exclusion criteria

The inclusion and exclusion criteria were developed using the Joanna Briggs Institute methodology?®
(Appendix Table I, pg I). We included primary research studies with data on CHB prevalence (pfimary
outcome) and disease severity/complications and factors affecting CHB incidence including vaceination
status, prevention of vertical transmission, screening and access to care/treatment (secondary‘outcomes)
among migrant pregnant women and/or children aged 18 years or less born outside the country ofstudy
and living in the EU, EEA, UK and Switzerland (i.e. st generation migrants) in all migrant groups (Appendix
Box |, pg 2). Observational studies, case reports and systematic reviews~were included and
comments/editorials, conference abstracts and modelling studies were excluded. Studies\published before
2012 were excluded to ensure that the evidence obtained was consistent with currentmigration trends
and CHB prevention approaches such as global vaccination recommendations.

Search strategy and study selection

We searched EMBASE, Global Health, Global Index Medicus, Web.of Science and Medline) for primary
research articles in any language published from Ist January, 2012\to 8% June 2022 combining English
language keyword search terms and medical subject headings using,Boolean operators relating to migrants,
prevalence, Hepatitis B and Europe (Appendix Figure |, pgs2=5). Grey literature of relevant governmental
and non-governmental organisations (e.g., WHO, European Centre for Communicable Disease Control
(ECDC) were consulted. Bibliographies of includedstudies were hand-searched for additional relevant
studies.

Google was searched with key terms (including‘migrant’;“Hepatitis B’ and ‘Europe’) and the first 50 results
reviewed. No language restrictions were applied;.and Google translate and DeepL translator were used as
required. 303!

Data screening, extraction and synthesis

Records were imported into EndNoteiand’duplicates deleted. Title, abstract and full-text screening were
carried out according to the aforementioned inclusion and exclusion criteria. Data were extracted and
tabulated separately for migrant children and pregnant women. Using Microsoft Excel, a standardised form
was developed to extract data‘on-the following: Author and year of publication of study, study setting and
location, study design, number of participants (where relevant), refugee and migrant demographics
(country of origin, legalistatus), age group and gender (for children), CHB prevalence, disease severity or
complications, HBV vaccination status/coverage, screening and access to CHB care services.

To estimate the pooled CHB prevalence and pooled HBV vaccine coverage among migrant children, we
conducted ‘meta-analyses using the random effects model available from Stata |17 metaprop function.32 This
enabled the calculation of 95% confidence intervals using the statistical score and the exact binomial
method and incorporates the Freeman-Tukey arcsine double proportions transformation.33 This method
also'models intra-study variability using the binomial distribution. Inter-study heterogeneity was described
using/the |2 statistic, which describes the percentage of variation across studies that is due to heterogeneity
rather than chance. The weights of the studies were also calculated to account for the differing sample
sizes of the studies. We calculated separate pooled estimates for unaccompanied minors (UAM) and
children with other migration statuses including those described as migrants, refugees, asylum seekers, and
international adopted children (IAC). We excluded studies where sample sizes were not specified or where
prevalence data for UAM and other migration types were not disaggregated. Two studies that included
data on young people aged 0-20 and 13-25 years were included.3435
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The risk of bias was assessed for all studies was carried out using the Newcastle-Ottawa scoring (NOS)
system (score out of 9) and an adapted scoring system for cross-sectional studies (score out of 8). Studies
that scored a total of 8 or 9 points were considered to have low risk of bias; 7 or 6 points were considered
to have a medium risk of bias; 5 points or less were considered to have a high risk of bias.

Results

Summary of included studies

Our search returned 4260 articles, of which 3077 were screened (n=278 full text), 42 included in the final
study (Figure 1), and 23 in the meta-analyses. The studies reported on CHB prevalence (n=35) in migrant
children (n=23) and pregnant women (n=12), disease severity (n=5), HBV vaccination/susceptible
population (n=26), screening (n=5), and specialised migrant care pathways (n=5), in a total of 64,773
migrants (Tables | and 2). The studies reported cases from 10 different countries (Figure 2) including ltaly
(n=9), Germany (n=8) Spain (n=6), France (n=4), Denmark (n=2), United Kingdom (n=2), Finland(n=2),
Ireland (n=1) The Netherlands (n=1), and Greece (n=1).

Most studies (39/42) were cross-sectional and described the experiences of single centres and ‘therefore
consisted of non-representative samples of migrants. Three were cohort studies, one of which undertook
representative sampling.36-38 All studies reported either on paediatric or pregnant'migrants except for one
study which reported on pregnant unaccompanied minors (UAM)3° (Table 2.Appendix page 5).

Risk of bias scores ranged from 3 to 8 with one study having a low risk-of.bias,»| 3 a medium risk of bias,
and 28 having a high risk of bias. (Table 3 Appendix pages 6-7).

Child Migrants

Prevalence

The prevalence of CHB among migrant children reported in.23"studies ranged from 0 -13% (Table | in
article and Table 4 in Appendix pgs. 7-8). Prevalence varied according to several factors including migrant
type and country of origin. The pooled prevalence‘of CHB among UAMs was higher (5% [95% CI 3-7])
than among children with other migration statuses including those described as migrants, refugees, asylum
seekers, and |IAC (2% [95% CI 1-3]) (Figure 3A'and B).

One study in France reported a particularly high prevalence of CHB (12.8%) among young people who
self-identified as UAM, predominantly“from West Africa, but not recognized by the state as such.#0 By
contrast, CHB was rarely identified among |IAC.4!42

In terms of country of origin, a Spanishs=stady looking at prevalence of CHB among 350 migrant children
found that all cases were from the WHO Africa Region and that there were no cases among North African
and Latin American migrants.# Thisfinding was corroborated in a study describing CHB in UAM in lItaly
where children from Gambiaiand Ivory Coast were found to have a higher prevalence compared to those
from Libya.*¢ Paediatric €HB cases were also older (mean age 14.6) compared to vaccinated and non-
immune cases (meanyages | 1.2 and |1.5 respectively) and more likely to be male in a Spanish study of
migrant children from Africa and Latin America and a German sample of UAM seeking asylum.#345

Disease Severity and Complications

One small Irish study in a clinic for children born to HBV infected mothers reported complications of CHB
— finding-fibrosis or inflammation in 7% (4/63) of migrant children living with HBV who originated from
Africa, Central Asia, Eastern Europe.* Two studies, one in UAM, reported that the majority (75-93%) of
infected children were negative for Hepatitis B e-antigen (HBeAg) - a marker of active HBV replication and
high infectivity. 4748 Most also had low viral loads but the range of viremia differed substantially and
treatment status prior to assessment was not reported. 4 Antiviral use was reported in studies from
Germany in 2/8 adolescents and Ireland, in 3/57 children. 4546

Factors affecting CHB incidence

Vaccination Status and Susceptible Population
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Thirteen studies evaluated HBV immunity through vaccination and natural infection using HBV serology,
although some of these did not present disaggregated paediatric data (Figure 3). 343541-45.49-54 Studies that
did disaggregate by age group indicated that 32%—76% of migrant children are Hepatitis B non-immune (no
serological evidence of vaccination or prior infection).3441-4449.54 Vaccination coverage estimates ranged
from 3.2 — 81% across |3 studies.343541-4549-54

Pooled vaccine coverage estimates were lower among UAMs (12% [95% CI 3-21]) than among other
migration categories including those described as migrants, refugees, asylum seekers, and IAC (50% [95%
Cl 37-63]) (Figure 4A and B).

The association between migrant type and vaccine coverage was also assessed in a Greek study which
found significantly (p=0.015) lower coverage among refugees (defined as asylum seekers and irregular
migrant children) compared to immigrants (defined as children of parents with long-term residence permits
or those who entered for family reunification).4

Vaccination coverage estimates were below coverage rates across most WHO regions in all studies (Figure
2 and Table 5 in Appendix pgs. 10-11).3552 Studies also noted that for most children (58.1-79.3%)
vaccination records were unavailable and when available, discrepancies frequently ' existed” between
documentation and serological evidence of HBV protection. 442

Screening and care pathways

Eighteen studies from Germany,3945485254-56 Spain,3443.57 Switzerland,’8 ltaly,*424# France,>® Greece,®
Finland,*” and the UK,¢ reported having paediatric migrant health screening.processes on arrival. However,
target populations were not always reached, with a Finnish study reporting one third of asylum seekers
not being reached and some experiencing delays in screening.#’ This\was.,also noted in a UK study, where
a median delay of 6 months between arrival in the UK and infection screening was observed.¢0 A Swiss
hospital-based study reported an absence of routine screening procedures in refugee and asylum-seeking
inpatient children and incomplete administration of catch-up immunisations.’8 Retention in care was also a
challenge, with six studies following unaccompanied miners highlighting a high number of individuals who
had tested HBV-positive being lost to follow-up due to rapid relocations,#6! communication barriers, and
logistical difficulties in accessing care.48.53.60.61

Pregnant migrants

Prevalence

Estimates of CHB prevalence in preghant migrants reported in 12 studies ranged between 0 — 7% (Table
2 and Table 4 in Appendix pgs.~7-8),386272 with five of these studies reporting a significantly higher
prevalence of CHB among preghant migrants compared to native-born individuals.6465.67.687
Undocumented women were also found to have a significantly higher prevalence of Hepatitis B than
documented migrants (RR'2.4,:95% C.I. 1.1-5.3)72 even after adjustment for region of origin.

Prevalence variation by,region of origin was described in an Italian study and found to be highest among
pregnant women from the Western Pacific Region, Eastern Europe, and Africa (7.0%, 4.0%, and 3.3%,
respectively).68 In this study, more than half (60.6%) of the Hepatitis B surface antigen positive pregnant
women originated=from China and Albania.¢® Prevalence differences between migrants from specific
geographical areas and host populations were examined in two studies.t870 These established CHB
prevalence was significantly higher in pregnant women from China (8.1%), Albania (7.7%), Ukraine (7.2%),
and Senegal (6.1%) compared to Italian women (p<0.05)¢8 and in Southeast Asian (primarily Chinese)
womeny(10.8%) compared to native Spanish women (p<0.005).70

CHB prevalence estimates by region of origin of pregnant migrants were collated from 7 studies. High
prevalence estimates (>8%) were found among pregnant migrants from Eastern Europe (n=1 study),* Asia
& Pacific (n=1 study),’® and Africa (n=1 study).é¢ Intermediate prevalence estimates (2-7%) were found
among pregnant migrants from Eastern European (n=4 studies),$8707273 Asia & The Pacific (n=3
studies),687273 and Africa (n=4 studies)é2687273 and low prevalence estimates (<2%) were found among
pregnant migrants from Eastern Europe (n=2 studies),6272 Southern Europe (n=I study)é? Asia & The
Pacific (n=1 study),62 and Latin America & Caribbean (n=1 study)s2 (Appendix Figure 3, pg. | 1).
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Disease Severity/Complications

A fifth of CHB-infected pregnant migrants in one study were HBeAg positive, which is associated with
more frequent and rapid progression towards severe liver disease and HCC, and an increased likelihood
of vertical transmission.¢® Most infected pregnant migrants (73.7%) also had detectable HBV DNA, and half
had a viral load considered to be associated with chronic liver disease.®?

Factors affecting CHB incidence

Vaccination Status and Susceptible Population

Only one included study explored vaccination coverage in pregnancy. This study focused on women
tested for HBV for the first time in the delivery room in a Greek setting, of whom 70.4% were migrants.
Low vaccination-induced protection rates (mean 21.4%) were observed among these women who had
missed pre-natal HBV maternal testing but the results for vaccination coverage were not disaggregated
by migrant status.”3

Screening and care pathways

Pregnant migrants (including undocumented migrants) were at significantly greater risk of not being
screened for HBV during pregnancy compared to native women across 4 studies. ¢872-74 Foreign citizenship
increased the odds of not being screened for HBV by 30% (OR: 1.30, 95% ClI:.1.04-1.62) in Italy.”# In
Greece, among women who had not had prenatal HBV screening, the majority\(70.4%) were migrants, and
5.3% of these were subsequently found to have HBV, a significantly higheriproportion than in the
comparison group (p<0.0001).73

Consistent findings were described in a Danish study,’2 where only 43% of pregnant undocumented
migrants had a screening result recorded, compared to 99.9% of pregnant people with legal Danish
residency.’? Late access to antenatal care was described as an importantreason for suboptimal screening
coverage by a Danish study which found that pregnant migrants first accessed antenatal care at a median
gestation of 20 weeks (range 6-39 weeks).63 A Finnish study also found that 71% of undocumented migrant
pregnant women received inadequate prenatal care with,61% not receiving any antenatal care in the first
trimester and 6% receiving no antenatal care at all.”! This resulted in missed opportunities to prevent
mother-to-child transmission of HBV as demonstrated by an Irish study of HBV-infected children where
100% of foreign-born and 30% of Irish-born infected children in the study had not received HBIG or HBV
vaccine prophylaxis.#6 Instances of antiviral treatment not being initiated when indicated and loss of
infected women to follow-upé®72 were also documented.

Discussion

Our systematic review found intermediate to high CHB prevalence among migrant children in Europe,
with a higher prevalence/among those originating from the WHO African Region and a higher pooled
prevalence among unaccompanied versus accompanied minors. Pooled HBV vaccination coverage
estimates were also loweramong UAM compared to other child migrants and a high proportion of migrant
children were foundito be Hepatitis B non-immune from vaccination or prior infection across multiple
geographies of|origin Jincluding those from Africa, Latin America, the Balkans, Middle East, Asia and
Russia, 3441-44,49,54

Our data ‘also show that CHB prevalence was significantly higher among migrant pregnant persons,
compared. to*the native-born pregnant population. Undocumented pregnant migrants, those declaring
themselvestas UAMs (but not recognised as such by the state) and those originating from Eastern Europe,
China and Africa were at particularly high risk of CHB.

Based on limited data, our review showed that high HBV viral loads, and complications of CHB including
liver inflammation and fibrosis are infrequently reported among migrant children.#-%¢ Among pregnant
migrants, HBeAg positivity and detectable viral loads were reported among a minority of CHB cases and
the reported experience of antiviral use during pregnancy was limited.3”

Both migrant children and pregnant persons experience restricted access to healthcare across Europe,
leading to a reliance on ad-hoc care from NGO-run clinics. This may have contributed to the paucity of
data on CHB complications and antiviral use in both groups. Children with CHB are typically asymptomatic
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but may have high viral loads and HBeAg status, meaning they are at risk of transmission to others and
also long-term at risk of developing the sequelae of CHB, such as cirrhosis and HCC in adulthood, leading
to an increased risk of mortality, which is known to be significantly higher among migrants with CHB
compared to native populations in European host countries.?’” The long-term follow-up and monitoring of
young people is therefore vital, to allow for timely commencement of antiviral therapy coupled with regular
age-appropriate counselling about viral transmissibility.27:34 Regular follow-up also provides opportunities
to prevent transmission by, for example, vaccinating close contacts.”

Among pregnant migrants, suboptimal antenatal HBV screening due to a lack of access to national
pregnancy screening programmes was also reported’273 with pregnant undocumented migrants having an
even poorer chance of being screened than documented migrants, despite having a higher prevalence of
HBV.73 This could possibly lead to cases of preventable vertical HBV transmission.”!.73

The WHO propose that antenatal care, including equal and timely access to HBV screening, shouldibe
easily accessible for all migrants regardless of legal status and ability to pay.7¢ As part of this, the appropriate
administration of antenatal antiviral prophylaxis, plus HBV vaccine and HBIG at birth for the‘prevention of
vertical transmission should be available for all HBV positive migrants. Given the complexities in‘the supply
and availability of these specialist treatments, this needs to be integrated into the regular)healthcare
system.””78 However, the reliance on NGOs to fulfil this screening and prevention role forrundocumented
migrants is a reality in several European countries, leading to frequent loss to”follow-up and failure to
administer appropriate neonatal prophylaxis in those most at risk.46:69.72

While specific WHO guidelines exist for the prevention and treatment.of CHB in migrant populations
through screening, vaccination and equitable access to CHB treatments,’%8 evidence from this review
suggests that there is no universal approach to HBV screening in migrant groups across Europe and that
policy and practice gaps remain, specifically for children andf{pregnant” migrant groups. Migrants from
intermediate and high prevalence countries are not always screened,®" with some countries relying purely
on symptom or patient-initiated testing approaches.82 Catch-up“immunisation programmes are also not
always available in European host countries,8384 despitesdata indicating low HBV vaccination coverage in
child migrants, below global and regional average rates.

The strengths of this study include the robust systematic methodology employed including the meta-
analyses and pooled estimates obtained. The inclusion of research studies in all languages also enabled us
to capture a wide breadth of literature representative of all of Europe.

Limitations of this systematic review include the fact that most studies were cross-sectional and described
the experiences of single centres, the majority of which were specialised migrant health settings. Therefore,
the study populations may not necessarily have been representative of all migrant types in the reporting
country. There was also“a lack of consistency in the terminology used to describe different migrant
populations. This has implications in the ascertainment of the true ‘at-risk’ population when estimating
prevalence. In some studies;,prevalence estimates in certain migrant groups may have been underestimated
due to a lack of comprehensive screening programmes, language and cultural barriers, as well as stigma
and discrimination that might have resulted in high risk migrants not being captured by the studies.8540.64
The calculation of.vaccination coverage also varied between studies,**52and may have been potentially
underestimated in cases where anti-HBS was measured prior to booster administration or in cases of co-
infection with-HIV (where vaccination may not induce an anti-HBS response) or in rare cases of vaccine
non-responders.8 It is also worth noting that most studies originated from a small proportion of primarily
Western, Northern or Central European countries and some relied on data over a decade
old.!827.36.43.46,57.66.70.73.74 Two studies carried out in similar geographical regions and time periods may have
had“some overlapping cases.¢”:68 Caution should therefore be employed when generalising the findings to
wider migrant populations.

The findings of this review highlight the need for several policy and clinical recommendations. First and
foremost, national and international European policies should incorporate CHB screening and the
provision of robust HBV vaccination programmes for migrant children and pregnant persons. Joined up,
but simultaneously flexible systems are required to enable opportunistic immunisation while still
connecting to central reporting systems to enable follow-up data to be collected. This is supported by
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evidence that high numbers of migrants are HBV non-immune®” and that strategies to bolster screening
and HBV vaccination efforts in migrant populations in Europe are cost-effective88® and reduce resource
impact on healthcare systems.?0

These interventions should be delivered alongside existing preventative health services in maternal and
child health so that Hepatitis B risk is addressed together with a range of other health inequalities for these
populations.?’ These should include robust childhood and adolescent catch-up vaccination programmes
and antenatal infection screening for the prevention of congenital infections, the latter being in line with
the WHO’s triple elimination programme which aims to synergise efforts to eliminate the vertical
transmission of HIV, syphilis and HBV. There is a need to capitalise on existing mobile technologies
developed during the COVID-19 pandemic to develop digital migrant mobile vaccination and personal
health records that are easily accessible to healthcare providers. This would improve the continuum of
care of migrants with CHB and improve the efficiency and streamlining of screening procedures.*8

Future research should endeavour to optimise the description of the origin of migrants, including, their
migration status, as well as geographical regions of origin, to facilitate evidence synthesis as well as
disaggregation of age. Expansion of the research to include migrants to other high-income and,low HBV
prevalence contexts such as North America and Australia would also provide further relevant context and
generalisability. Research on post-arrival transmission of CHB, the ongoing health needs of migrant children
and young people living with CHB, as well as qualitative research in the field“would provide valuable
contextual data to quantitative findings.

Large-scale migration from high-prevalence countries has shifted the HBV.landscape in Europe, potentially
rendering existing elimination strategies inadequate and allowing at-risk migrant groups to go undiagnosed
and untreated.”? Addressing the CHB health needs of child and pregnhant migrants in Europe will require
further evidence generation and advocacy in order to design equitable non-hostile health policies that are
integrated into broader inclusive social policies which are responsive to the changing epidemiology and
migrant profiles.?
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A.

Number of CHB Prevalence Weight
Study cases Totaln with 95% CI (%)
Mockenhaupt, 2016, Germany 0 485 0.00[000, 0.00] 926
Maasen, 2017, Germany 3 190 —l— 0.02[0.00, 0.03] 862
Theuring, 2016 Germany 21 1248 0.02[0.01, 0.02] 917
Marrone, 2020, Italy 22 879 s 0.03[001, 0.04] 904
Olivan-Gonzalvo, 2021, Spain 16 622 -} 0.03[0.01, 0.04] 894
Genton, 2019, Switzerland 3 100 —il— 0.03[0.00, 0.06] 7.55
Williams, 2020, UK 10 21 —— 0.05[002, 0.08] 7.74
Monpierre, 2016, France 14 235 —— 0.06 [0.03, 0.09] 7.59
Janda, 2020, Germany 60 776 —— 0.08[0.06, 0.10] 855
Marquardt, 2016, Germany 8 101 —— 0.08[003, 0.13] 555
Kloning, 2018 9 113 —— 0.08[003, 0.13] 578
Bergevin, 2021, France 7 20 —— 0.08[0.02, 0.13] 533
Hourdet, 2020, France 39 301 ——l——0.13[0.009, 0.17] 6.88
Overall e 0.05[0.03, 0.07]
Heterogeneity: I° = 96.38%
Testof 6, =8, Q(12) = 18072, p = 0.00
Testof@ =0:z=4.66, p=0.00

o 05 1 15
Random-effects REML model
B.
Number of CHB Prevalence Weight
Study, year, country, migration status cases Total n with 95% CI (%)
Jablonka, 2015, Germany (R & AS) 0 91 - 0.01[0.00, 0.02] 11.80
Pavlopoulou, 2017, Greece (M & R) ] 300 0.00[0.00, 0.01] 1642
Giordano, 2018, ltaly (IAC) 0 79 W 0.01[0.00, 0.02] 1073
Fougere, 2018, Switzerland (M) 2 200 - 0.01[0.00, 0.02] 1241
Sollai, 2017, Italy (IAC) 13 1612 W 0.01[0.00, 0.01] 16.48
Hampel, 2016, Germany (R) 1 62 —m— 0.02[0.00, 0.05] 578
Hahne, 2012, The Netherlands (M) 34 1476 i} 0.02[0.02, 0.03] 15.32
Belhassen-Garcia, 2015, Spain (M) 15 350 i 0.04[0.02, 0.06) 9.02
Norman, 2021, Spain (M) 10 96 - -0.10[0.04, 0.17] 203
Overall - 0.01[0.01, 0.02]
Heterogeneity: I° = 85.42%
Test of 8 = 8;: Q(8) = 42.37, p = 0.00
Testof@=0:2z=23.09 p=0.00
o 05 1 15

Random-effects REML model

Figure 3. Forest plots of CHB prevalence among migrant children reported by 23 studies.

A. Unaccompanied Migrants (UAM), B. Other migration status (M=migrants, R=refugees, AS=asylum seekers,
IAC=internationally adopted children)
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o

MNumber of “Vaccine cowverage Weight
Study, year, country waccinated individuals Total n with 95% CI (%)
Kloning et al (2018), Germany 4 113 —l— 0.04 [ 0.00, 0.07] 34.63
Magquardt et al (2016), Germany 15 101 L 0.15 [ 0.08, 0.22] 29.98
Marrone et al (2020), italy 160 879 —illl— 0.18[0.16, 0.21] 35.39
Owerall —————— (.12 [ 0.03, 0.21]
Heterogeneity: 1° = 94 00%
Test of 8. = 8,;: Q(2) = 45.86, p = 0.00
Testof 8 = 0: z = 2.63, p = 0.01
o] 05 -1 .15 2
Random-effects REML model
B.
Number of Vaccine Coverage Weight
Study author, year, country., migration status vaccinated individuals  Total n with 95% CI ()
Morman et al (2021), Spain (MIG) 23 95 —— 024015, 032] 11 .04
Hibschen et al (2012), Luxembourg (REF & AS) 33 131 —l— 0.25[ 0.18, 0.33] 11.18
Belhassen et al (2015), Spain (MIG) 139 350 - 0.40 [ 0.35, 0.45]  11.40
Jablonka et al (2015), Germany (REF & AS) 37 91 —;— 0.41[0.31, 0.511 10.83
Hampel et al (2016), Germany (REF) 31 62 —,— 0.50[ 0.38, 0.62] 1046
Pavilopoulou et al (2017), Greece (MIG & REF) 173 300 - 0.58[0.52, 0.631 11.36
Sollai et al (2017), Italy (LAC) 1,046 1612 | 0.65[ 0.63, 0.67) 11.57
Giordano et al (2018), Italy (1AC) 52 T —— 0.66 [ 0.55, 0.76)] 1077
Fougere et al (2018), Switzerland (MIG) 162 200 - 0.81[075, 0.86] 11.38
Owverall e 050 [ 037, 0.63)
Heterogeneity: I° = 97 61%
Test of @, = 8, CQE) = 302 00, p = 0.00
Testof@ =0 z=7. 70, p=000
2 4 6 8

Random-effects REML model

Figure 4. Forest/plots of HBV vaccine coverage among migrant children reported by 23 studies.
A. UAM, B. Other migration status (M=migrants, R=refugees, AS=asylum seekers, |IAC=internationally adopted
children)
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Table I. Details of all Paediatric Migrant Hepatitis B Studies
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Belhassen | 201 | Spain Salamanca Assess Cross- Immigrant 0- Screening [\350 4.3 39. |3 | 15 86. | 53. 7115
-Garciaet | 5 imported sectional children and 18 | in 7 2 7 4 patients
al., transmissible (medical adolescents from immigrants with CHB
diseases in records and E/W/SIC Africa, <18.wyrs had
migrants from | physical North Africa and detectabl
low income exam) Latin America e HBV
areas viral
loads
Bergevin 202 | France Dedicated migrant | Describe Cross- UAM from Africa 0- " )"Visiting 90 8.0 89. | Average
etal., 1 medical health issues sectional or Afghanistan 18 “| dedicated 0 time to 1%
consultation of newly (single- consultatio consult =3
service in 1 arrived UAMs | centre n service months.
hospital, Paris managed ina | retrospective UMs have
dedicated ) free
paediatric healthcare
consultation until
service adulthood
Finnegan 201 | Ireland Specialist clinic for | Describe Cross- Children with 0- | Children 57 6m | 60 | 60 | 69% born | 7% (n=4)
etal., 5 children born to long-term sectional chronic HBV 18 | bornto - in Ireland develope
HBV infected follow up of (retrospective| infection HBV 17y received d
mothers children born €) attending infected r adequate complicat
to HBV specialist clinic mothers prophyl. ion of
infected (from Africa, are 0% born CHB.
mothers Central Asia, referred outside n=3 had
Eastern Europe) received fibrosis
adequate n=3
prophyl. received
19% antivirals
received
vaccine
alone.
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Fougere 201 | Switzerla | Hospital reference | Estimate HB Prospective Migrant children 1- | Research 200 <1% | 81 9yr 51 | Migrants
etal., 8 nd centre for the vaccine single- from Eritrea, Irag, | 18 | study */ should
children of asylum | protection centre cohort | Syria 12y have 2
seekers in region. | (using post r- visits (for
More than 90% of | booster first dose
migrant children in | serology). of vaccine
Lausanne/surroun | Those with and
dings followed in anti-HBs=100 serology
this setting. post booster 4-6
were weeks
assumed to later)
be
vaccinated.
Genton et | 201 | Switzerla | Migrant care Describe the Cross- UAM (asylum 0- | Routine 109 2.8 Screening
al., 9 nd facility clinic in overall clinical | Sectional seekers). 18 | screening of newly
canton of Vaud profile and the | (retrospectiv .| Afghanistan, of newly arrived
(service for care e study, Eritrea;"Somalia, arrived UAMs
asylum seekers) - | pathways of information Syria children. takes
but data across unaccompani extracted place
multiple ed minor from‘medical
healthcare asylum records)
structures seekers
primarily used by
this cohort
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Giordano 201 | ltaly University hospital | Examine Cross- Internationally 0- | Screening | 79 (for 0.0 65. | 3 84 62 | Concorda
etal., 8 of Palermo, Sicily immunization sectional adopted children 18 | of HBV) 8 4 | mo nce
status of IAC (IAC). internation n between
and compare Country/region of ally serology
it with origin not adopted and
vaccination specified children vaccinatio
certificates, n records
focusing on is 71%
measles,
mumps,
rubella (MMR)
and hepatitis
B (HBV)
Hahne et 201 | Netherlan | Population study Assess Cross- Representative 0: Prevalenc | 2007: 2007
al., 2 ds differences in | sectional sample of'Dutch 79 | e study 6246 (0- 1st
prevalence of | (seroprevale | population,(with (no dataif | 14 = gen:
HBV infection | nce) oversampling, or already 1476, 14- | O-
in The largest migrant aware or 29 = 14:
Netherlands groups from not prior to | 1002) 2.3
between 1996 Suriname, study) %
and 2007, and Turkey, Morocco, 15-
identify risk Dutch Antilles, 29:
factors for Aruba, Indonesia 22.3
HBYV infection %
in 2007 2nd
gen
0-
14:
1.7
%
15-
29:
2.4
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Hampel et | 201 | Germany | 5 initial refugee Assess Cross- Refugees. 0- | Every 62 (aged 1.6 50 0% | 80. | Initial
al., 6 reception centres prevalence of | sectional Country/region or | 17 | refugee under 18 6 screening
in Northern hepatitis B (retrospectiv | origin not (newly yrs) is offered
Germany and the e descriptive | reported arrived) but loss to
vaccination data who follow-up
status of analysis) sought and lack
refugee medical of joined
population treatment up care is
for acute common
complaints
offered
testing
Hourdet et | 202 | France Health care Assess the Cross- Patients self- 0-"|»Screening | 301 -total 16 95 | Jurisdictio
al., 0 access centre for health status sectional reporting as’'UAM~ |~ 18 /| offered 1,035 nal
vulnerable of this (retrospectiv | but not when consultati framework
populations, Paris | population e, recognized as visiting a ons around
observational | such.by the state dedicated this status
, from Guinea, consultatio unclear.
monocentric) | Ivory Coast, Mali n service Precariou
S access
to care
Hibschen | 201 | Luxembo | Unclear Investigate Cross- Refugees or 13 | Vaccine 131 (age 25 Majority of
etal., 2 urg prevalence of | sectional asylum seekers - coverage 13-25) migrants
1gG (newly arrived) 25 | study lacked
antibodies from Albania, antibodies
against Montenegro, to one or
different Bosnia and more
vaccine- Herzegovina, VPDs
preventable Middle East,
diseasesiin Asia, Africa,
newcomers to Russia
Luxembourg
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Jablonka 201 | Germany | single reception Determine Cross- Refugees and 0- | Onarrival 91 0.0 40. | 3 74.
etal., 5 centre seroprevalenc | sectional asylum seekers 17 | screening 7 2 7
e of from Africa, East (mandator
antibodies MediterraneanEu y)
against rope, SE Asia
hepatitis A-E
in an
unselected
cohort of
refugees and
asylum
seekers
during Middle
East crisis
Janda et 202 | Germany | Single paediatric Understandin Cross- UAM (refugee) 0- | Onarrival 776 with 7.7 16 94 | Problems | 75% of
al., 0 consultation g frequency sectional from Africa 18 | screening HBV (of * with URMs
service for UMs, and clinical (93.6%), Asia 890) follow-up with
Municipal area presentation and Southern and active
Southwest of IDs among Europe retention HBV
Germany minor in HBV were
refugees, service. HBeAg -
evaluate the Unableto | ve and
performance offer had low
and antivirals viral
practicability loads in
of screening blood
recommendati (<10
on 1U/ml)
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Kloninget | 201 | Germany | 2 paediatric Investigate Cross- UAM (refugee) 0- | Onarrival 113 8 32 |5 16 93. | No
al., 8 practices and one | the morbidity sectional from Afghanistan, | 18 | screening 8 | * 5 standardis
collective housing | profile and the | (retrospectiv | Eritrea, Somalia, (mandator ed
for refugees in sociodemogra | e data Syria y) pathway.
region of Bavaria, phic derived from Follow-up
Germany characteristics | medical data challenge
of records of s due to
unaccompani routine first frequent
ed refugee medical relocation
minors (URM) | exam) s
Maasen et | 201 | Germany | On arrival Describe Cross- UAM (refugee) 0- | On arrival 190 (from | 1.6 13- | 10 | 10
al., 7 screening microbiologica | sectional from Afghanistan, | 18 | screening total 18 0 0
| screenings Algeria, Beniny (mandator | sample of
for infection Egypt, Ghana, y) 219)
control in Guinea, lran,
unaccompani Iraq, Libya,
ed minor Morecco,
refugees Palestine,
undertaken by Pakistan
the German
Armed Forces
Medical
Service
Marquardt | 201 | Germany | On arrival Investigate Cross= UAM (asylum- 12 | On arrival 101 7.9 14. 16 | 10 | 76. | Onarrival | Two
etal., 6 screening in a the physical sectional seeking - screening tested for 9 0 5 screening | children
private outpatient and mental adolescents) 18 HBV (of available required
clinic for internal disease from Africa, Asia 102) antivirals
and tropical burden of (mostly
medicine, unaccompani Afghanistan,
Bielefeld ed asylum- Guinea,
seeking Morocco)

adolescents
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Marrone 202 | ltaly Reception Address Cross- UAM from Africa, | 0- | On arrival 879 2.5 18. | 7 17 | 10 | 97. | Onarrival
etal., 0 centres, Rome prevalence of | sectional SE Asia, Eastern | 18 | screening 2 6 0 6 screening
infectious Europe available
diseases in a
population of
unaccompani
ed immigrant
minors
Mockenha | 201 | Germany | Berlin travel and Present Cross- UAM from Syrian | 0-.,,On arrival 488 0.0 94
upt et al., 6 tropical medicine results of sectional 18 | secreening
clinic GeoSentinel | screening a
site cohort of
unaccompani
ed Syrian
minors
(UAMSs)
Monpierre | 201 | France Regional system Describe data | Cross- UAM (refugee) 0- | Onarrival 235 6.0 16 89. | On arrival
eta;., 6 for isolated on overall sectional from Africa, Asia, | 18 | screening 8 screening
foreign minors in health status (data Eastern Europe (systemati available

Gironde

obtained from
a systematic
medical
check-up
offered to
URMs

descriptive)

c)
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Norman et | 202 | Spain Migrant referral Describe Cross- Migrants from 0- | Attended 96 104 | 24 | 3
al., 1 centre, Madrid seroprevalenc | sectional Africa 20 | for the first 0
e rates for time
potentially (symptom
transmissible atic or
viral infections asymptom
in migrants atic
attended at a referred
referral centre fora
in a major health
European city exam)
Unclear if
Screening
was
standardis
ed.
Olivan- 202 | Spain UAM protection Examine the Cross- UAM.(Male, from | O- On arrival 622 2.6 16 Screening
Gonzalvo 1 centres health status sectional Africa) 18 | screening on
etal, and infectious | (retrospectiv admission
diseases in a e) to
cohort of residential
unaccompani care
ed immigrant
minors from
Africa to
Spain
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Pauti et 201 | France Migrant clinics: Present Cross- Persons in <1 | Attendanc | Unclear 58. 61. | Lack of
al., 6 Drs of the World degree of lack | sectional precarious 5 e at clinic 1 8 systematic
Clinics in Lyon, of knowledge conditions for checking
Nice, Paris and of the HBV primary health of HBV
Saint-Denis and HCV care - 94.5% are serology/
status of migrants from vaccinatio
people Africa, non-EU n status
encountered European
in 2014, countries, Asia
identify socio-
demographic
factors related
to this lack of
knowledge.
HBV
vaccination
coverage rate
analysed.
Pavilopoul | 201 | Greece Migrant outpatient | Describe Cross- Migrant and 0- | Onarrival 300 0.0 57. | 4 58. | Health
ou etal, 7 clinic of a tertiary demographic, | sectional refugee children 18 | screening 7 2 7 evaluation
Children's clinical and mainly from Asia for
hospital, Athens laboratory (Afghanistan, migrant
characteristics Bangladesh), children
and identify Africa, Europe on arrival
possible and
determinants refugees
among newly. are often
arriving referred
immigrant and by NGOs
refugee or social
children services.
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Pohl etal., | 201 | Switzerla | Tertiary health Describe Cross- Paediatric 0- | Admitted 93 5.7 62 | Misse
7 nd care facility in epidemiology sectional refugees and 18 | to hospital | patients opportuniti
Switzerland in and spectrum | (retrospectiv | asylum seekers (105 es to offer
2015 of infections e analysis (UAMs = 19.4%) admission catch-up
of admitted using from Africa, s) vaccinatio
paediatric electronic Eastern Europe ns during
refugees and patient and Asia admission
asylum records)
seekers
Sollai et 201 | ltaly Tertiary health Evaluate Cross- IAC from Africa, 0<"%0n arrival 1612 0.8 64. | 3 60 | IAC are
al., 7 care setting, Italy infectious sectional Asia and Europe 18 | screening 9 5 screened
diseases on arrival
prevalence in
a large cohort
of IAC
Theuring 201 | Germany | Institute of Screening for | Cross- UAM (refugees) 0- | Onarrival 1248 1.7 16
etal, 6 Tropical Medicine infectious sectional from Africa, 18 | screening
and International diseases Middle East,
Health, Charité- among Asia, Southern
Universitatsmediz | unaccompani and Eastern
Berlin 2014-2015 ed minor Europe
refugees
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Tiittala et 201 | Finland Finland asylum Evaluate Cross- Asylum Seekers 0- | Onarrival 9031 0.8 Screening
al., 2018 8 seeker population public health sectional — (accompanied 17 | screening (3400 of for Hep B,
study responsetoa | (retrospectiv | and UAM) from (voluntary) | which HIV,
large influx of | e register- Africa and Asia UAM) syphilis
asylum based) within
seekers to should
Finland in occur
2015-2016 within 3m
re: national after
guidelines on arrival (but
initial health 33% not
services and reached)
infectious
disease
screening
Williams 202 | UK 2 paediatric Evaluate a Cross- UAM (asylum 0- | Voluntary 252 4.8 17* 88. | All UAMs
etal., 0 infectious disease | screening sectional seeking) 18 | screening attendees 6 receive a
clinics, London programme (retrospectiv (on the , 211 statutory
for infection in | e, routinely basis of an | (84%) health
UAM children | collected individual tested for check and
and young healthcare risk hepatitis are
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Table 2. Details of all Pregnant Migrant Hepatitis B Studies
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