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The GRADE evidence-to-decision approach was used to frame evidence and develop statements, and to rate the
strength of the evidence-based statements. Evidence-based statements were developed and graded through an
iterative consensus process with the advisory group and ad hoc scientific panel. The ad hoc scientific panel members
completed a FACE survey (feasibility, acceptability, cost and equity), which was used to inform the guidance. GRADE
Pro Panel Voice Software3 was used to review statements and vote on all evidence-to-decision criteria. The evidence
review and guideline development process consisted of three rounds of review: of the evidence review findings, the
draft evidence-based statements, and the draft guidance.

This guidance focuses on newly arrived migrants within the EU/EEA, taking into consideration country of origin,
circumstances of migration, and age and gender, where relevant.

Available evidence suggests that it likely to be effective and cost-effective to screen child, adolescent and adult migrants for
active TB and LTBI, HIV, HCV, HBV, strongyloidiasis and schistosomiasis, and that there is a clear benefit to enrolling
migrants in vaccination programmes and ensuring catch-up vaccination where needed. This is, however, often conditional
on the burden of disease in migrants' countries of origin. Box 1 summarises the key evidence-based statements.

Offer active TB screening using chest X-ray (CXR) soon
after arrival for migrant populations from high-TB-
incidence countries. Those with an abnormal CXR should
be referred for assessment of active TB and have a

Offer serological screening and treatment (for those
found to be positive) to all migrants from countries of
high endemicity in sub-Saharan Africa, and focal areas of
transmission in Asia, South America and North Africa

sputum culture for Mycobacterium tuberculosis.

Offer LTBI screening using a tuberculin skin test (TST) or
an interferon-gamma release assay (IGRA) soon after

arrival for all migrant populations from high-TB-incidence
countries and link to care and treatment where indicated.

Offer HIV screening to migrants who have lived in
communities with high HIV prevalence (=1%). If HIV
positive, link to care and treatment as per clinical guidelines.

Offer testing for HIV to all adolescents and adult
migrants at high risk for exposure to HIV. If HIV positive,
link to care and treatment as per clinical guidelines.

Offer screening and treatment for hepatitis B (HBsAg and
anti-HBc, anti-HBs) to migrants from intermediate/high
prevalence countries (22% to >5% HBsAg.)

Offer hepatitis B vaccination series to all migrant children
and adolescents from intermediate/high prevalence
countries (22% to >5% HBsAg) who do not have
evidence of vaccination or immunity.

Offer hepatitis C screening to detect HCV antibodies to
migrant populations from HCV-endemic countries (=2%)
and subsequent RNA testing to those found to have
antibodies. Those found to be HCV RNA positive should
be linked to care and treatment.

(see Figure 14).

Offer serological screening and treatment (for those
found to be positive) for strongyloidiasis to all migrants
from countries of high endemicity in Asia, Africa, the
Middle East, Oceania and Latin America (see Figure 15).

Offer vaccination against measles/mumps/rubella (MMR)
to all migrant children and adolescents without
immunisation records as a priority.

Offer vaccination to all migrant adults without
immunisation records with either one dose of MMR or in
accordance with the MMR immunisation schedule of the
host country.

Offer vaccination against diphtheria, tetanus, pertussis,
polio and HiB (DTaP-IPV-Hib)> to all migrant children and
adolescents without immunisation records as a priority.

Offer vaccination to all adult migrants without
immunisation records in accordance with the
immunisation schedule of the host country. If this is not
possible, adult migrants should be given a primary series
of diphtheria, tetanus, and polio vaccines.

For the evidence-based statement on hepatitis B
vaccination, please see Section 4.4.

3 Panel Voice is an add-on to the GRADEpro software that supports panel groups during the guideline development process and
facilitates online and asynchronous decision making. Available from:

* See recent ECDC guidance on programmatic management of LTBI in the European Union for further guidance on management.
Available from:

> Diphtheria, tetanus, pertussis, polio, and Haemophilus influenzae type b

6 Vaccination against Hib is only recommended to children up to five years of age.


https://gradepro.org/
https://ecdc.europa.eu/sites/portal/files/documents/LTBI%20cost-effectiveness%20report.pdf
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EU law does not regulate access to healthcare for migrants in an irregular situation if they do not fall under the
specific categories listed above. The level of access to healthcare provided to them differs significantly between EU
Member States. Evidence collected by the EU Agency for Fundamental Rights in 2010 showed that only four
Member States provided cost-free emergency, primary and secondary healthcare to this group (Belgium, France,
the Netherlands and Portugal). In two other countries, cost-free access was provided for emergency and primary
healthcare (the UK) or emergency and secondary healthcare (Italy). In the majority of EU Member States, access
to healthcare for migrants in an irregular situation is often conditional and restricted to a limited set of services
(‘emergency care’, ‘urgent medical aid’, ‘treatment that cannot be deferred”). Among the EU countries that provide
access only to emergency healthcare for migrants, nine require payment for the cost of the emergency healthcare
provided. Although in most cases emergency treatment would not be denied, the sums charged can be
considerable (53).

In the case of communicable diseases, almost all European countries provide migrants in an irregular situation with
access to screening services, but fewer countries provide access to state-funded treatment (54). For example, in
2017, laws and policies limited provision of HIV treatment for irregular migrants in more than half of EU/EEA
countries (55). Even when cost-free access to healthcare is provided, practical barriers may prevent migrants from
enjoying the right to healthcare. These include unawareness of entitlements, administrative requirements (e.g.
proof of lack of financial means; requirement to register with a general practitioner) and, for migrants in an
irregular situation, the fear that visits to healthcare services may be reported to immigration law enforcement
authorities. In some Member States, there are additional barriers such as the requirement to provide an identity
document or proof of residence in the host country or in a particular city (56).

Building on the international and European human rights law framework, the EU Agency for Fundamental Rights
has recommended that migrants in an irregular situation should, as a minimum, be entitled to necessary healthcare
services, which should include the option of seeing a general practitioner and receiving necessary medicines. There
have been calls for a more holistic and inclusive approach to migrant health to be adopted across the EU/EEA,
which recognises the health rights of migrants and works towards removing legal, social, and cultural barriers to
health services to improve the health of migrants (57).



SCIENTIFIC ADVICE Public health guidance on screening and vaccination for infectious diseases in newly arrived migrants

3. Guidance development
3.1 Background

The European health policy framework 'Health 2020’ aims to ‘significantly improve the health and well-being of
populations, reduce health inequalities, strengthen public health and ensure people-centred health systems that
are universal, equitable, sustainable and of high quality’. In the area of migrant health, ECDC has sought to support
this through the development of evidence-based guidance for prevention of infectious diseases among newly
arrived migrants to the EU/EEA. The specific objective was to systematically review and synthesise the evidence on
infectious diseases screening and vaccination for newly arriving migrants. Using the newly developed GRADE
‘evidence-to-decision’ approach, ECDC reviewed evidence from high-quality systematic reviews on effectiveness,
acceptability, feasibility, equity, resource use and cost-effectiveness of migrant screening and vaccination (18).

3.2 Establishment of an ad hoc scientific panel

Setting priorities for public health interventions, particularly when dealing with diverse migrant populations and
limited health system resources, has been shown to improve health outcomes (58). There is no standard algorithm
to determine public health priorities, although burden of iliness, feasibility and economic considerations are all
important factors (59, 60). At the outset, therefore, ECDC convened an advisory group consisting of EU/EEA clinical
and public health stakeholders in November 2015 to explore the scope, priorities and principles for developing this
guidance (61, 62).

Following this initial meeting, ECDC appointed an ad hoc scientific panel, including 21 experts from a range of
EU/EEA Member States (see panel members and terms of reference in Annex 3). The main purpose of the panel
was to review and assess the evidence base and provide consensus statements on good practices for interventions
and service models targeting vulnerable groups. ECDC’s process for setting up ad hoc scientific panels to provide
independent advice follows a strict methodology and includes the following steps: identification of experts;
collecting declarations of interest from experts; evaluating eligibility; and ruling out conflicts of interest of experts
through clearance by the ECDC compliance officer. At the end of this process, the ECDC Director formally appoints
the panel members.

The ad hoc scientific panel members for this guidance were identified through the ECDC Expert Directory,
suggestions from the ECDC Advisory Forum and ECDC experts, and a literature search for experts who have
published on this or related topics. Panel members were expected to have experience in critical appraisal of peer-
reviewed publications, familiarity with systematic review methods, the application of evidence to decision-making,
and expertise in disease prevention and health promotion. In deciding on the composition of the panel, ECDC also
took into account country representativeness and the specific expertise and experience of experts. All panel
members signed a declaration of interest, which was reviewed by the ECDC compliance officer. None of the
members of the panel declared any interests that were considered to be a conflict with regard to the topic and
their participation in the panel. Panel members were asked to provide opinions based on their professional and
scientific experience, and to do so on a personal basis as an independent expert, not representing the interests of
any commercial body, professional body or Member State. The ad hoc scientific panel was officially appointed by
the ECDC Acting Director in October 2016.

In addition to the ad hoc scientific panel, ECDC invited experts in infectious disease, public health, and migration to
participate in meetings to select the key infectious diseases and support the review process; these people, together
with the ad hoc scientific panel, formed the advisory group. The advisory group included representatives from the
European Commission, the WHO Regional Office for Europe, and the International Organisation for

Migration (IOM).

3.3 Selection of key infectious diseases and key questions

The following infectious diseases were prioritised for consideration: active TB, LTBI, HIV, hepatitis B, hepatitis C,
vaccine-preventable diseases (measles, mumps, rubella, diphtheria, tetanus, pertussis, polio, Haemophilus
influenzae type B), strongyloidiasis and schistosomiasis. Key overarching questions were:

. Should newly arrived migrants be offered screening for active TB, LTBI, HIV, hepatitis B, hepatitis C,
strongyloidiasis, and schistosomiasis? Who should be targeted and how?

. Should newly arrived migrants be offered vaccination for measles, mumps, rubella, diphtheria, tetanus,
pertussis, polio, Haemophilus influenzae type B (HiB)?
. What are the implementation considerations in EU/EEA countries?
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Additional questions of relevance to each specific infectious disease are outlined in the registered systematic review
protocol (18).

3.4 Development of evidence reviews

With technical support from the Campbell and Cochrane Equity Methods Group
(http://methods.cochrane.org/equity/welcome) and members of the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) Working Group, a series of systematic evidence reviews was undertaken for
each of the prioritised infectious disease areas (see Section 1.3). A detailed description of the methods for the
systematic reviews can be found in the registered systematic review protocol (18). In addition, four downloadable
supplements to this guidance are available on the ECDC website: the analytic framework, characteristics of
included studies for effectiveness and cost-effectiveness, PRISMA flow diagrams on (cost-)effectiveness, and the
GRADE profile tables specifying the certainty of evidence.

In summary, the approach involved developing key PICO (population, intervention, comparison, outcome)
questions (Table 1]. As anticipated (18) and based on previous work in developing guidance in the area of migrant
health (5), migrant populations are underrepresented in randomised controlled trials and other intervention
research. When available, studies on high-risk migrant groups were prioritised. However, when migrant-specific
studies were lacking, indirect evidence (i.e. studies on general populations which can be extrapolated to
interventions that are targeted toward migrants) was used. The GRADE method chosen to develop this guidance
states that indirect population or intervention evidence is justified when serious concerns exist, but indirect
evidence must be downgraded (63). Where evidence from non-migrant populations was used, input from the
expert panel regarding the applicability and validity for migrant populations was sought, and the indirectness of the
evidence was reflected in the evidence grade.

Table 1. Eligibility criteria used for all diseases

PICO and study characteristics inclusion criteria

Population Migrant-specific studies used when available. Studies of any population (e.g. children and adults) that are considered
relevant, even if not migrant-specific.

Interventions Screening, treatment and vaccine prevention interventions and programmes for the selected diseases are evaluated.

Comparisons No screening or comparison of prevention interventions and/or programmes.

Outcomes Reduction in morbidity or mortality, including surrogate outcomes or disease transmission.

Study characteristics Design: systematic reviews, defined as a review with selection criteria, and search of at least one database.

As is often the case with evidence-based prevention guidelines, there is a limited number of primary studies that
assess clinical outcomes for screening versus no screening of certain conditions. For this reason, analytic
frameworks to identify key steps related to evidence of effectiveness along the screening-intervention pathway
were developed (all frameworks are published in the systematic reviews underpinning this guidance, see Section
1.3]. This approach guided the formulation of search strategies and identification of relevant literature for each
critical step along the screening evidence chain. Search terms and strategies appropriate for each infectious
disease were used to search for published literature in PubMed, the Cochrane Database of Systematic Reviews, and
Embase (January 2005 to May 2016) and updated where needed up to 2018. In addition, grey literature was
sourced via Google, as well as the US Centers for Disease Control and Prevention (CDC), ECDC, UNAIDS and WHO
websites. No language restrictions were applied for initial searches; certain review groups restricted language to
key European languages for feasibility.

Evidence was considered using a hierarchical approach, whereby meta-analyses, systematic reviews, and evidence-
based guidelines were given the most weight, followed by individual randomised controlled trials (RCTs), quasi-
experimental studies, observational studies and, lastly, expert opinion. The approach sought to build on existing
high-quality evidence. Additional evidence reviews were conducted if gaps were noted in the evidence base.

Two independent team members manually reviewed titles, abstracts and full text of identified citations, selected
evidence for inclusion, and compiled evidence reviews and PRISMA flow diagrams in accordance with PRISMA
guidelines (64). The methodological quality of included systematic reviews was assessed using AMSTAR (65)
and/or individual observational studies using the Newcastle Ottawa scales (66). For each cost-effectiveness study,
we extracted data for three specific questions: the size of the resource requirements, the certainty of evidence
around resource requirements, and whether the cost-effectiveness results favoured the intervention (67). Finally,
the certainty of economic evidence in each study (using the relevant items from the 1997 Drummond checklist)
was assessed (68). Tables were created that showed characteristics of included studies, rated the certainty of the
effects for pre-selected outcome measures and created GRADE evidence profiles. The systematic reviews that
underpin this guidance were done in line with PRISMA reporting guidelines (64) and can be found in the published
systematic reviews as outlined in Section 1.3 as well as in the online supplementary material for this guidance,
which is available on request.
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In addition, a systematic review of qualitative outcomes was conducted to study acceptability and accessibility to
screening and vaccination interventions, and to explore how migrants value such interventions (24). A team of
experts used the Health Beliefs Model and graded the key findings using the GRADE CERQual method. Results are
reported as implementation considerations in the sections of this guidance pertaining to each disease (69).

3.5 GRADE approach to develop evidence statements

Evidence-based statements were developed and graded using the GRADE tool (67) through an iterative evidence
consensus process. The review teams developed initial draft evidence-based statements using an evidence-to-
decision approach and assigned initial GRADE evidence ratings, which were then revised in consultation with the ad
hoc scientific panel.

An initial step was using the GRADE approach to rate the certainty of evidence starting with a simplified
categorisation of study types (i.e. meta-analyses and RCTs, observational studies and expert opinion). The rating
scheme allows for factors that would raise or lower a level of certainty. Factors that would lower certainty of
evidence include risk of bias, inconsistency across the RCTs, indirectness and publication bias; factors that would
increase certainty of evidence include large effect size and an observed dose-response effect.

The certainty of evidence rating reflects the extent to which our confidence in an estimate of the effect is adequate
to support a particular option. Evidence was graded as high, moderate, low or very low certainty, based on how
likely further research is to change our confidence in the estimate of effect (Table 2). Low certainty and very low
certainty do not mean absence of evidence for effectiveness, but rather signal potential need for more research to
improve the precision of the estimate of effect.

Interpretation of GRADE certainty of evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited. The true effect may be substantially different from the
estimate of the effect.

Very low We have very little confidence in the effect estimate. The true effect is likely to be substantially different

from the estimate of effect.

We used the GRADE evidence-to-decision approach (67) to frame evidence and develop statements, and ultimately
rate the strength of the evidence-based statements. With input from the ad hoc scientific panel, agreement was
made to define, assess and report vaccination and screening evidence on the following 11 GRADE evidence-to-
decision criteria:

. Is the problem a priority? Assess the burden of infectious diseases in migrant populations and current
approaches in the EU/EEA.

What are the desirable and undesirable effects of the intervention?

What is the certainty of evidence?

Values: is there important uncertainty about or variability in how much people value the main outcomes?
Balance of effects: does the balance between desirable and undesirable effects favour the intervention?
Resources required: how large are the resource requirements (costs)?

Certainty of evidence of resource requirements.

Cost-effectiveness: does the cost-effectiveness of the intervention favour the intervention?

Equity: What could be the impact on health equity?

Acceptability: Is the intervention acceptable to key stakeholders?

Feasibility: Is the intervention feasible to implement?

The evidence from the quantitative evidence reviews and qualitative synthesis was put into GRADE Pro (70) to
facilitate presentation of these criteria and draft evidence-based statements (67). Evidence-to-decision criteria
state that the larger the difference between the desirable and undesirable effects, the higher the likelihood that a
strong option is warranted. The narrower the difference, the higher the likelihood that a weak or conditional option
is warranted. The higher the certainty of evidence, the higher the likelihood that a strong option is warranted.
When an intervention improves health equity a stronger option may be warranted. The more values and
preferences vary, or the greater the uncertainty in values and preferences, the higher the likelihood that a weak or
conditional option is warranted. Table 3 outlines the definitions of the GRADE strength of evidence-based
statements.

11
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Table 3. Interpretation of GRADE strength of recommendation

Strong recommendations Those in which we are confident that the desirable effects of an intervention outweigh its undesirable
effects (strong option for an intervention) or that the undesirable effects of an intervention outweigh its
desirable effects (strong option against an intervention). They imply that most individuals will be best
served by the recommended course of action and that the recommendation can be adopted in practice
or as policy in most situations.

Conditional Those for which the desirable effects probably outweigh the undesirable effects (conditional option for

recommendations an intervention) or undesirable effects probably outweigh the desirable effects (conditional option
against an intervention), but appreciable uncertainty exists. Conditional statements imply that most
people would want the recommended course of action, but that some would not. For clinicians, this
means that they must recognise that different choices will be appropriate for each individual, and that
they must help each person arrive at a management decision consistent with his/her values and
preferences. Policy making will require substantial debate and involvement of various stakeholders.

3.6 FACE survey

The ad hoc scientific panel members completed a FACE survey (feasibility, acceptability, cost and equity). The FACE
survey is designed to assess perceptions of: 1) the level of priority for the problem being addressed and 2) barriers
or enablers related to the evidence-based statements’ feasibility, acceptability, cost, and health equity. The findings
from the survey have been incorporated into each disease section in this guidance.

Panel members were presented with 13 screening and vaccination evidence-based statements for the key
infectious diseases and asked to rate implementation priorities for each disease under consideration (very low, low,
moderate, high). They were then asked to indicate the level of feasibility, acceptability, cost (resource use) and
equity for each option based on the FACE constructs (Table 4).

Table 4. Constructs of the FACE survey

Feasibility Would the option be sustainable? Would there be important barriers that are likely to limit the feasibility of
implementing the option?
Acceptability Do you feel the option would be acceptable to stakeholders (including your organisation)?

Cost (resource use)  Would the current costs of the intervention be large?
Health Equity Do you feel the option would positively impact health equity compared to current status? Are there groups or

settings (taking into account burden, access and treatment) that might be disadvantaged in relation to the
option considered?

3.7 Evidence review process and guideline development

The evidence review and guideline development process consisted of the following steps.

First, the evidence synthesis reviews were circulated to the full ECDC advisory group (consisting of the ad hoc
scientific panel, other experts, and observers) to assess and provide feedback on proposed evidence-based
statements for intervention.

Second, a video conference meeting was held on 8 May 2017 during which the ad hoc scientific panel was
presented with the preliminary findings of the evidence reviews for each disease and given the option to provide
feedback on the evidence-based statements. The scientific panel then used the GRADE Panel Voice Software (18)
to review and vote on all criteria of the evidence-to-decision summaries. Panel Voice allows each panel member to
enter a judgment on the evidence and provide narrative comments. FACE categories were classified by the panel’s
level of agreement as follows: high agreement (>75% of ad hoc panel), medium/moderate agreement (50-75%),
and low agreement (<50%). Differences in opinion or interpretation with regard to the guideline statements or the
evidence review were resolved through facilitated discussions in teleconferences or direct communication.

Third, the guidance document was developed and circulated to the full advisory group in order to assess the
evidence statements for intervention. Following revisions, a draft of the final guidance was sent to the ad hoc
scientific panel and ECDC disease leads for final review prior to publication.

12
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4. Conclusions

This chapter outlines the evidence and key areas to be taken into consideration when designing and implementing
screening and vaccination programmes for key infectious diseases for newly arrived migrants in the EU/EEA. It
represents a synthesis of the systematic reviews and input from the ad hoc scientific panel and the advisory group.
The conclusions are presented for active TB, LTBI, HIV, hepatitis B, hepatitis C, schistosomiasis and
strongyloidiasis, and VPDs, with each section following a similar structure:

Burden of disease

Summary of evidence, focusing on effectiveness and cost-effectiveness
Implementation considerations

Ad hoc scientific panel opinion

ECDC assessment

Evidence gaps and future research needs

Recommendations from other national and international guidelines

Summary tables provide an overview of the evidence that informed the evidence-based statements for each
disease area, with each table presenting:

. Data from publications included in the evidence review, on which conclusions have been based, under the
headings of ‘effectiveness’ and ‘cost-effectiveness’

Strength of the body of evidence from the evidence review: certainty of evidence (GRADE)

FACE survey results

Strength of the recommendations

Implementation considerations

The characteristics of included studies for effectiveness and cost-effectiveness, PRISMA flow diagrams for included
studies, and the GRADE profile tables specifying the certainty of evidence for each disease are available on the
ECDC website.

13
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4.1 Active tuberculosis

Burden of disease

TB is a public health priority in the EU/EEA, and countries have committed themselves to the WHO End TB Strategy
and its goal of eliminating the global TB epidemic and targets of reducing TB deaths by 95%, cutting new cases by
90% between 2015 and 2035, and ensuring that no family is burdened with catastrophic expenses due to TB (71-
73,74).

The foreign-born population makes up a considerable and increasing number and proportion of all TB cases in
EU/EEA countries with low TB incidence (< 10 cases/100 000 population), and this is a challenge for TB elimination
efforts in the EU/EEA (72, 74). Between 2007 and 2016, the proportion of reported TB cases in the foreign-born
population in the EU/EEA increased from 13.6% to 32.7% (75, 76). There are wide variations across the region: in
many low-TB-incidence EU/EEA countries, more than half of all TB cases occur among foreign-born individuals (74)
but in EU/EEA countries with a higher TB incidence they make up a minority of cases. A considerable proportion of
internal and external migrants within the EU/EEA were born in countries with a high TB incidence (Figure 2].

Figure 2. WHO global map of TB incidence
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* Source: Global tuberculosis report 2017. Geneva: World Health Organization,; 2017. Licence: CC BY-NCSA 3.0 IGO. Reproduced
with permission.

Summary of evidence

Given the disproportionate TB case notifications in migrant populations and increasing TB rates in the EU/EEA,
enhanced TB control strategies among migrants will be necessary to achieve TB elimination in the EU/EEA (defined
as achieving a rate of less than one case of TB per 1 000 000 population) (77, 78). There are two main approaches
to TB control among migrants:

. Identification of active TB with a chest radiograph (CXR) before or soon after arrival in the host country to
detect prevalent active TB cases to limit onward transmission. Many low-TB-incidence EU/EEA countries
screen migrants for active TB on, or soon after, arrival (79). The migrant groups targeted for screening and
the location of screening are different for each country (80, 81).

. Identifying and treating LTBI in migrants from high-TB-burden countries to prevent TB reactivation (80).

Effectiveness

We developed an analytic framework (19) and included six systematic reviews and one ECDC report that addressed the
key questions along the evidence chain for screening for active TB among migrants. These included three systematic
reviews on the yield of active TB screening in migrants (82-84), two systematic reviews on the performance of CXR to
detect active TB (85, 86), one systematic review on the acceptability of CXR screening (87), and one ECDC report on TB
treatment outcomes in Europe among those born in (or outside) the EU/EEA (75 ).

Three systematic reviews assessed the yield of detecting active TB among migrant populations in CXR screening
programmes performed prior to and after arrival in the EU/EEA and other low-TB-incidence countries (82-84). The yield
of active TB was heterogeneous across studies and varied by migrant type, timing of screening (before/after arrival) and
the setting in which the screening was done, but was consistently higher with higher TB incidence in the country of
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origin. Klinkenberg et al. found that the overall yield of active TB screening programmes in migrants upon and after
arrival in 26 studies done in EU/EEA countries was 350/100 000 population (82). The yield differed by migrant type
(asylum seekers: median 350/100 000, (interquartile range (IQR): 250-410) and other migrants: 170 [100-630]) and by
the setting where the screening was conducted (port of arrival: 360 (IQR: 100-5,200); reception/holding centres: 290
(IQR: 100-380); community post arrival: 220 (IQR: 100-380); and occasional screening: 1 720 (IQR: 730-2,740)).
Arshad et al. assessed the yield of active TB screening among migrants originating from intermediate- or high-TB-
incidence countries upon and after entry to low-TB-incidence countries and also found a similar overall yield of active TB
case detection of 349/100 000 population. The yield also varied by migrant type (refugees: 1 192 (95% confidence
interval (CI): 668-1 717); regular migrants: 284 (95% CI: 204-364) and asylum seekers: 270 (95% CI: 198-342)) and
TB incidence in the country of origin (Europe: 236 (95% CI: 131-340); Africa: 655 (95% CI: 319-990); and Asia: 1 117
(95% CI: 625-1 608)) (83). Finally, Aldridge et al. assessed the yield of CXR screening for active TB among migrants in
the pre-entry TB screening programmes, a compulsory part of the immigration process with higher coverage than upon-
or after-entry programmes (84). No overall estimates were presented, but the yield increased steadily with the TB
incidence in migrant country of origin. The yield was 19.6/100 000 in migrants originating from countries with a TB
incidence of <50/100 000 and 336/100 000 in migrants originating from countries with a TB incidence greater than
350/100 000 (84).

Two systematic reviews addressed the performance of CXR to detect active TB in those >15 years of age. CXR is highly
sensitive (98%) and moderately specific (75%) to detect active TB in the presence of any abnormality compatible with TB
(85, 86, 88). Screening for TB symptoms is less reliable, with moderate sensitivity (70%) and specificity (61%) (85, 86).

An ECDC report found that TB treatment outcomes were similar or better in those born outside compared with those
born inside the EU/EEA (75). More specifically, treatment success was as high in those born outside the EU/EEA (for all
regions of origin) compared with those born in the EU/EEA [77.4% vs 74.6%), but their failure rates (0.2% vs 2.4%) and
default rates (5.4% to 6.6%) were lower (75). Mitchell et al. conducted a review to determine the acceptability of
targeted TB screening and active case finding among vulnerable and at-risk groups and found that TB screening was well
accepted by the majority of risk groups, including migrants (85% range (55%-96%)). Lower acceptability was found
among persons living with HIV/AIDS and individuals in refugee camps and internally displaced persons (87).

Cost-effectiveness

There are very little data on the cost-effectiveness of active TB screening in migrant populations as only three
individual studies were identified (89-91). These studies showed a clear benefit of screening with CXR among high-
prevalence groups, close contacts of those with known TB, and migrants at entry if they originate from
intermediate- or high-TB-incidence countries (defined as >60/100 000 and >120/100 000, respectively) (89-91).
These studies demonstrated that increased cost-effectiveness was associated with higher TB incidence in the
country of origin, which suggests that programmes will be more cost-effective when targeting migrants from
countries of origin with a high incidence TB.

Implementation considerations

Migrants, particularly refugees, asylum seekers, and undocumented migrants, may be underserved and face a
range of socio-economic, cultural and linguistic barriers to accessing healthcare and treatment in the EU/EEA as
well as a lack of rights to free healthcare (92). Other barriers include low perception of risk, disease-related stigma,
and fear of discrimination by health services (93). Although uptake of TB screening is often high in migrants, those
without regular status may avoid voluntary screening programmes (33, 87); migrants may also face barriers to
follow-up care and treatment. Adherence to active TB therapy may be challenging for some vulnerable migrants as
it requires a minimum of six months of treatment and close follow-up to monitor for drug toxicity (94, 95).

Adherence to TB therapy among migrant populations may be enhanced by engaging non-clinical professionals who
can coordinate TB care, providing reminders for clinic visits and through addressing language and cultural barriers
(96-101). Front-line healthcare professionals and policymakers will need to understand and address healthcare
barriers experienced by migrants to ensure uptake and completion of active TB screening and treatment.

Active screening programmes are limited by the fact that they do not capture or prevent the majority of incident TB
cases occurring in the EU/EEA, which occur primarily due to reactivation of LTBI or new acquisition during travel
(79, 80). Most TB screening programmes in Europe target asylum seekers and refugees and therefore miss other
circulating migrant groups. Coverage is low, and the focus is around on-arrival screening, despite the fact that the
risk remains high for several years after arrival (93). Pre-entry CXRs may not cover the majority of migrants in
countries such as Italy or Greece, where many arrive through irregular routes. A minimum package of services for
TB prevention, diagnosis, treatment, and care for migrants and refugees in the WHO European Region has recently
been outlined, which highlights the importance of targeted, culturally sensitive and accessible services, of reducing
stigma, and of cross-border collaboration on TB screening and care across the entire migration trajectory (57).
Screening programmes for active TB in migrants will need to be tailored to the local TB epidemiology and health
system context in host countries (72, 73). Programmes will also need to be adapted to the unique legal, social, and
cultural needs of migrant populations, involve migrants in their set-up and delivery, alongside tailored awareness-
raising about the benefits of early screening within migrant communities (93).
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Ad hoc scientific panel opinion

The ad hoc scientific panel members were in agreement that active TB case finding in migrant populations is an
important TB control strategy as it allows for early detection and treatment, reduces individual morbidity, and
prevents onward TB transmission. The panel concluded that the strength of the recommendation was conditional
on the prevalence of TB in a migrant’s country of origin, and the focus should be on screening migrants from
intermediate- to high-TB-incidence countries.

The ad hoc scientific panel were asked for their opinion on the evidence relating to: feasibility, acceptability, cost
(resource use), and equity of active TB screening among migrants: high level of agreement (>75% of scientific
panel), medium level of agreement (50-75% of scientific panel), and low level of agreement (<50% of scientific
panel). The results of the FACE survey were as follows:

High level of agreement (87%) that active TB screening among migrants is a priority in the EU/EEA.
Medium level of agreement (64%) that active TB screening among migrants is feasible in the EU/EEA.
Medium level of agreement (71%) that active TB screening among migrants is acceptable in the EU/EEA.
High level of agreement (79%) that active TB screening among migrants is equitable in the EU/EEA.

The scientific panel agreed that evidence was very low to moderate quality across all key questions. They also
agreed that there were additional considerations to be taken into account when offering screening to migrants for
active TB. Healthcare accessibility was considered by all to be a critical issue when designing migrant screening
programmes. Programmes need to address the barriers that migrants face in accessing healthcare, including lack
of entitlement to free statutory health services, in order to ensure high uptake of screening and linkage to care and
TB treatment. Screening migrants increases the complexity of national TB programmes because language and
cultural issues will need to be addressed and resourced.

ECDC assessment

Evidence-based statement

Offer active TB screening using chest X-ray (CXR) soon after arrival for migrant populations from high-TB-
incidence countries. Those with an abnormal CXR should be referred for assessment of active TB and have a
sputum culture for Mycobacterium tuberculosis.

(Certainty of evidence: low)

Active TB case finding in at-risk populations is an important TB control strategy as it allows for early detection and
treatment, reduces individual morbidity and mortality, and prevents TB spread to others. The CXR is a highly
sensitive and moderately specific test to detect active TB. The yield of active TB screening among migrants and the
associated cost-effectiveness consistently increases with increasing TB incidence in the country of origin. Screening
uptake and treatment completion, however, may be difficult among vulnerable migrants due to barriers to
accessing and remaining in healthcare. Furthermore, active TB screening is limited by the fact that it only captures
or prevents a minority of migrant TB cases in the EU/EEA, as most result from reactivation of latent infection after
arrival. Significant data gaps limit the ability to confidently prioritise TB control efforts for this population. Despite
these limitations and data gaps, the benefits of active TB screening likely outweigh the harms and costs if targeted
among migrants originating from high-TB-incidence countries. The optimal threshold of incidence in countries of
origin at which to screen is yet to be defined.
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Table 5. Evidence synthesis and guidance for active TB screening in migrants

Strength of
recommendation

Implementation
considerations

Cost-effectiveness |Certainty [FACE survey*

of evidence

Effectiveness

(GRADE)

The yield of active TB
detected through CXR

There is very little
data on the cost-

screening of migrants was  effectiveness of
heterogeneous across studies active TB screening
and varied by migrant type in migrant

and the setting in which the populations.

Low

The ad hoc scientific Conditional
panel rated active TB recommendation,

screening among
migrants in the
EU/EEA as follows:

based on country of
origin (intermediate-
to high-incidence
country of origin).

Migrants face
numerous barriers to
accessing healthcare
including socio-
economic, stigma,
linguistic and cultural

screening was done, but Increased cost- *  High priority and lack of regular

consistently increased with  effectiveness was e Moderate status and insurance

higher TB incidence in a associated with agreement on that may decrease

screened migrants’ country of higher TB incidence acceptability uptake of TB

origin (82-84). in the country of screening and/or
- - origin, which e Moderate treatment.

CXR is highly sensitive to suggests that agreement on Programmes should

detect active TB but to programmes are feasibility address these

increase specificity must be  more cost-effective ) barriers to ensure

confirmed with a culture for \yhen targeting ¢ High agreement high uptake of

TB. Presence of symptoms is  migrants from on equitability. screening and

insufficiently sensitive or
specific to detect active TB  high-incidence TB

(85, 86, 88). countries of origin

Active TB treatment is highly (89-91).
effective but adverse events

occur in a significant number

making close follow-up

during therapy critical (75).

intermediate and

The optimal threshold of
incidence in countries of
origin at which to screen is
yet to be defined (89-91).

linkage to care and
TB treatment.

* FACE categories were classified by the level of agreement of the panel as follows: high (>75% of ad hoc panel), medium (50—

75%), and low (<50%).

Evidence gaps and future research needs

Designing highly effective active TB screening programmes requires robust population-based studies on the yield of
active TB screening among migrants by age group, data on migration type, determining both the timing of screening and
the optimal threshold of incidence in countries where screenings will be conducted, and data on associated cost-
effectiveness. Additional studies that determine the absolute and attributable impact of active TB programmes on TB
control in low-incidence EU/EEA countries and estimates of adherence to follow-up care and treatment are needed.
Finally, evidence on the comparative effectiveness and cost-effectiveness of different TB control strategies (active vs. LTBI
screening) for migrants are required to prioritise TB control efforts for this population.
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Recommendations from other national and international guidelines
Table 6. Active TB screening recommendations for migrants in selected low-TB-incidence countries

When, how and who to test

Australia (102-  Pre-entry CXR screening required for permanent or provisional visa applicants and some categories of temporary visa
104) applicants (intended duration of stay of > 6 months; healthcare professionals and trainees and child care workers and

trainees) if originating from a high-TB-risk country

Age-specific requirements:

e < 2years - history and physical examination; if positive — CXR

e 2-10 years — history and physical examination + TST or IGRA if coming from a higher TB burden country (not

quantified); if positive — CXR
e 11 years and above — history and physical examination + CXR
e If CXR is suggestive of TB or there are signs and symptoms of pulmonary TB — sputum microscopy and cultures.

Canada (105- Pre-entry screening required for permanent visa applicants and some categories of temporary visa applicants (intended
108) duration of stay of > 6 months) and certain professional groups and applicants; also required for extended visitors’
visas (‘parents and grandparents super visa’) for those coming from a high TB-risk country (defined as a 3-year average
TB incidence of >30/100 000 cases of TB).
Age-specific requirements:
e (0-10 years — history and physical examination; if positive — CXR
e 11 years and above — history and physical examination + CXR
e If CXR is suggestive of TB or there are signs and symptoms of pulmonary TB — sputum microscopy and cultures.

France (109) For all recently arrived migrants, within four months of arrival, a medical visit is recommended that includes tuberculosis
screening for migrants arriving from high incidence countries (>40 /100 000].*

* An update of current TBI recommendations in France is underway.

Ireland (8) Post-arrival CXR screening for all migrants from countries with incidence >40 cases per 100 000 population
Age-specific requirement:
e <16 years or pregnant: TST, unless medical examination — CXR + sputum examination
e 2>16years: CXR
e 1635 years of age from sub-Saharan Africa or country incidence >500/100 000: CXR +TST
e If CXR is suggestive of TB or if there are signs and symptoms of pulmonary TB — sputum microscopy and cultures

Italy (13) The search of active TB diseases should be part of the initial medical assessment of migrants and for all during the
reception process.
Migrants should be made aware of TB symptoms and should be encouraged to report them.
Migrants with cough lasting for more than two weeks should undergo CXRsor — if not available immediately — molecular
rapid test to ensure detection and isolation of contagious cases.
TST and IGRA are not recommended for the diagnosis of active TB disease.
Routine CXR is not recommended in asymptomatic subjects.
If TB disease is confirmed, complete care is to be assured, including immediate and free access to treatment and
continuity of cure if the patients moves to other reception centres or countries.

UK (110-112) Pre-entry screening is required for the migrants who intend to stay in the UK for six months or longer and who come
from countries with higher TB burden (not quantified, but list of countries provided).
Category-specific requirements:
e Children below 11 years: symptom screen; if positive — CXR
e Applicants of 11 years and above: symptom screen + CXR
e Pregnant women: may choose to be screened with 1) symptom screen + CXR with double shielding, 2) symptom
screen + sputum microscopy and cultures or 3) postpone the CXR and TB clearance until after delivery.
e If CXR is suggestive of TB or there are signs and symptoms of pulmonary TB — sputum microscopy and cultures.

US (113) Pre-entry CXR screening is required for immigrant visa applicants, refugees and asylum seekers.
Age-specific requirements:
e < 2 years — history and physical examination; if positive — CXR
e 2-14 years — history and physical examination + TST or IGRA if coming from a country with a TB incidence of
>20/100 000; if positive — CXR
e 15 years and above — history and physical examination + CXR
e If CXR is suggestive of TB or there are signs and symptoms of pulmonary TB — sputum microscopy and culture.

CXR = chest X-ray, TB = tuberculosis; TST = tuberculin skin test; IGRA = interferon gamma release assays.
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4.2 Latent tuberculosis infection
Burden of disease

TB control programmes in the EU/EEA have successfully managed to reduce TB rates by 50% over the past 20
years (72, 73, 76, 98). However, the rate of TB decline of 4.3% per year over the past decade (2007-2016) in the
region is insufficient to achieve the goal and targets of the WHO End TB Strategy (72, 73, 76, 98). It is projected
that a mean decline of 18% per year will be necessary to meet the WHO goal and that TB control strategies must
be scaled up, including addressing the burden of LTBI (72, 114, 115).

The majority of the active TB cases in migrants in the EU/EEA are due to reactivation of LTBI acquired in the
country of origin. In high-TB-burden countries of origin (Figure 2), 22-31% of the population may have LTBI (76,
116, 117). High rates of LTBI, and low treatment completion rates, have been identified in data from migrant
screening programmes across Europe (93).

Summary of evidence

WHO has only conditionally recommended LTBI screening among migrants living in low-TB-incidence countries
(<10 cases/100 000 population), owing to reservations about implementation and the low quality of evidence of
the effectiveness and cost-effectiveness of LTBI programmes in these settings (118). A recent WHO Regional Office
for Europe Health Evidence Synthesis Report states that there is evidence for the effectiveness of incorporating
screening for LTBI into screening programmes targeting migrants from countries of high TB incidence, but there
was a lack of consensus on cost-effectiveness and numerous issues regarding effective implementation (57). We
present results of a systematic review on the effectiveness and cost-effectiveness of screening for LTBI among
migrants to the EU/EEA.

Effectiveness

An analytic framework was developed (20) which included seven systematic reviews that addressed the LTBI
screening chain of evidence: three on the test properties of LTBI screening tests (119-121); two on the efficacy
and harms of LTBI treatments (122, 123); and two on the LTBI care cascade, including uptake of screening and
treatment initiation and completion (124, 125).

Three systematic reviews assessed the properties of the diagnostic tests used in LTBI screening in Bacillus
Calmette—Guérin) (BCG) unvaccinated populations. The tuberculin skin test (TST), at a 10 mm cut off, and
interferon-gamma release assays (IGRAs) were found to have similar and good sensitivity and high specificity to
detect LTBI (79% and >97%, receptively) (119, 121). TST is, however, limited by lower specificity (59%) in BCG-
vaccinated populations (119). Both tests poorly predicted the development of active TB. The positive predictive
value (PPV) and the pooled incidence rate ratios (IRR) estimated by comparing test-positive and test-negative
cohorts, for TST and IGRA, were similar (120). The PPV (range) and the IRR (95% CI) was 1-7% and 2.07 (1.38-
3.11) for the TST and 0-13% and 2.40 (1.26—4.60) for IGRAs, respectively (120).

Several different regimens to prevent the development of active TB, including rifampicin (RIF) alone or in
combination with isoniazid (INH) and INH alone for 6-12 months, are equivalent and have moderate efficacy.
Based on the evidence reviewed by the panel, the odds of developing active TB among those who took INH for

6 months compared with placebo was 0.64 (95% CI 0.48-0.83), and the odds of developing TB with the 3—4
months of RIF regimens compared with placebo was 0.41 (0.18-0.86) (122). Similar efficacy was found for the
following three different comparisons: RIF monotherapy for 3—4 months vs. INH for 6-9 months; RIF + INH for

3 months vs. INH for 69 months and weekly rifapentine (RFP) + INH for 3 months vs. INH for 9 months. The
comparative relative risks (RR) with 95% CI for these RIF combinations vs. INH were 0.81 (0.47 to 1.4), 1.08 (0.65
to 1.79) and 0.44 (0.18 to 1.07), respectively (123). RIF-based regimens were better tolerated with lower
hepatotoxicity RR (0.15, 95% CI 0.07-0.4) and had better adherence (82% vs 69%, RR 1.19 (95% CI 1.16-1.22))
(123).

The LTBI care cascade — including the uptake of screening and treatment, and initiation (23-97%) and completion
(7-86%) of therapy — varied widely among migrants (125). The review by Alsdurf et al. found that only 18.8% of
all those eligible for screening completed LTBI therapy, and that this was low for all groups, including migrants
(14.3%) (124). This was due to progressive losses at all stages of the care cascade; 71.9% (95% CI 71.8-72.0)
completed testing, 43.7% (95% CI 42.5-44.9) completed medical evaluation, 35.0% (95% CI 33.8-36.4) were
recommended treatment, and only 18.8% completed treatment (124).

Cost-effectiveness

We included 16 cost-effectiveness analyses studies; however, the designs and outcomes for these studies were
heterogeneous. These studies focused on comparisons between LTBI screening strategies (e.g. TST, IGRA or
sequential TST/IGRA), or, among high-risk groups, comparisons with other screening techniques such as CXR for
active TB, a combination of CXR/TST, or no screening. Eleven of 16 studies addressed an LTBI screening strategy
and included a migrant group, however only three studies were specifically about migrants in EU/EEA countries
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(126-128). The cost-effectiveness of screening strategies was dependant on test characteristics, which tests were
being compared, the cost of tests, and whether the population was BCG vaccinated.

In four studies, screening with a single-step IGRA was less costly or more cost-effective relative to TST screening in
migrants to prevent incident TB (126, 127, 129, 130). Performing an IGRA in migrants 16—35 years of age
originating from countries with a TB incidence of >150/100 000 was the most cost-effective LTBI strategy, with an
incremental cost-effectiveness ratio (ICER) of approximately GBP 20 000 (EUR 24 000) to GBP 30 000 (EUR

36 000) per active TB case prevented (126, 127). For migrants older than 45 years, the intervention was unlikely to
be cost-effective, with an ICER for IGRAs vs. no screening between USD 103 000 and USD 283 000 per QALY
gained (EUR 86 000 — EUR 236 000/QALY) (130).

In three other studies, the optimal LTBI testing strategy varied in different high-risk populations (migrants or TB
contacts) and was influenced by true LTBI prevalence and prior BCG vaccination (91, 131, 132). In those with a
high likelihood of a true positive TST (LTBI prevalence >5%) and who were BCG vaccinated after infancy,
sequential TST/IGRA testing was preferred over single TST or IGRA (91, 131). When sequential TST-IGRA testing
was compared with no testing, the ICER was EUR 560 (EUR 580) per life year gained (YLG); for IGRA compared
with TST-IGRA, the ICER was EUR 730 (EUR 757)/YLG in the scenario when LTBI prevalence was >5%. This was
robust across a wide range of LTBI prevalence. In contacts of active TB cases, sequential TST-IGRA testing was
also more cost-effective compared with no screening or single-step TST, with an incremental cost per active case
prevented of GBP 37 699 (EUR 48 020) — GBP 37 206 (EUR 47 392) (132).

Implementation considerations

Migrants face barriers that can hinder treatment initiation and completion (125, 133-135), and this is particularly so
with LTBI. Preventive treatment will likely be less of a priority compared with other competing priorities for
migrants soon after arrival. Individual barriers include the stigma related to TB and its association with HIV,
language and difficulties navigating the healthcare system (133). Migrants without regular status may lack the right
to healthcare access in many EU/EEA countries (92). Strategies that may improve treatment completion among
migrants include reminders for clinic visits, nurse counselling and addressing linguistic and cultural barriers (99-
101, 136, 137). Provider barriers include inadequate knowledge of which migrants should be screened or managed,
and this requires education and training (133, 138). Addressing barriers at all levels and at each step of the care
cascade will be essential to ensure individual and public health benefits of LTBI programmes. Less than half of
EU/EEA countries have LTBI programmes for migrants, and there are numerous challenges to developing and
implementing new programmes (79, 81, 139). These include the heterogeneity of migrant populations and
subgroups affected by TB in EU/EEA countries and economic and operational considerations. LTBI screening
programmes will need to be tailored to the local TB epidemiology, TB risk in migrant subgroups, and economic and
healthcare capacity in in host countries (72, 73).

Ad hoc scientific panel opinion

The scientific panel members were in agreement that LTBI screening and treatment among migrant populations is
an important TB control strategy and is required to achieve the WHO goal of eliminating TB. The panel concluded
that the strength of the recommendation was conditional and that LTBI screening and treatment should focus on
migrants from high-TB-incidence countries.

The scientific panel members were asked for their opinion on the evidence relating to: feasibility, acceptability, cost
(resource use), and equity of LTBI screening among migrants. The results of the FACE survey showed:

. a high level of agreement (87%) that LBTI screening among migrants is a priority in the EU/EEA;

. a medium level of agreement (57%) that LTBI screening among migrants is feasible in the EU/EEA;

. a medium level of agreement (64%) that LTBI screening among migrants is acceptable in the EU/EEA; and
. a high level of agreement (86%) that LTBI screening among migrants is equitable in the EU/EEA.

The scientific panel agreed that the quality of the evidence was very low to moderate across all key questions.
There was, however, a high level of agreement that LTBI among migrants was a priority for the EU/EEA. Given the
challenges of acceptability and feasibility of implementing LTBI programmes, the panel agreed that screening and
treatment for LTBI would be better targeted at high-risk groups, such as migrants coming from intermediate or
high TB endemic countries. For health equity reasons, LTBI screening should be offered to migrants. Some panel
members felt that investing in LTBI screening may detract from other health priorities where healthcare resources
are limited.
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ECDC assessment

Evidence-based statement

Offer LTBI screening using a tuberculin skin test (TST) or an interferon-gamma release assay IGRA soon after
arrival for all migrant populations from high-TB-incidence countries and link to care and treatment where
indicated.

Migrants account for a large and growing proportion of TB cases in low-TB-incidence EU/EEA countries, and most
of these TB cases are due to reactivation of LTBI. Addressing LTBI among migrants will therefore be critical to
achieving TB elimination. Tests to detect LTBI (TST and IGRA) when positive poorly predict the risk of developing
active disease. All LTBI therapies are equivalent and have moderate efficacy, but RIF-based therapies may be
preferred due to lower hepatoxicity and higher completion rates. The LTBI care cascade is weak, and only a small
proportion of migrants eligible for screening complete treatment (124) due to barriers to accessing and remaining
in healthcare. Limited economic analyses suggest that the most cost-effective approach may be targeting young
migrants from high-TB-incidence countries. Significant data gaps limit the ability to confidently prioritise TB control
efforts for this population. Widespread implementation of LTBI screening and treatment programmes is constrained
by challenges including the heterogeneity of migrant populations at risk, and economic and operational
considerations. Despite this, migrant-focused LTBI screening programmes may be effective and cost-effective if
they are highly targeted and well implemented.

Table 7. Evidence synthesis and guidance for LTBI screening in migrants

Effectiveness Cost-effectiveness |Certainty of [FACE survey* Strength of Implementation
evidence recommendation considerations
(GRADE)

TST and IGRA have  Limited economic The ad hoc scientific Conditional Migrants face many
high sensitivity to analyses suggest panel rated LTBL recommendation barriers to accessing
detect LTBI but when that the most cost- screening among based on country of | healthcare; these
positive, both poorly  effective approach migrants in the EU/EEA  origin (intermediate- |socio-economic,
predict the may be targeting as follows: to high-TB-incidence linguistic and
development of active young migrants . . in country of origin)  cultural factors need
TB (119-121). (<35 years of age) *  High priority to be considered.

All LTBI therapies have Ifrr]cc)mer::gg c-E)?Jntnes e Moderate L?grr‘;ﬁtted stigma in
low to moderate (>150 cases/100 000 ?ggggri}wi;nt on communities is an
efficacy; however, population) (126, important
ﬁgybtfg%?;fheﬂzglgi o 127,129,130). e Moderate consideration.

to lower hepatoxicity  Cost-effectiveness 2222;@@%3“ Those with irregular
and higher completion increased with status may lack the
rates (122, 123). increasing TB e  High agreement on right to access to
The LTBI care cascade L%C&?]?rr;,cgflgrtlglen equitability healthcare.

is weak and only a Challenges to

small proportion widespread
(<15%) of migrants implementation in
eligible for screening EU/EEA countries
complete treatment include

(124, 125). heterogeneous TB

risk among migrants
and economic and
operational
considerations.

* FACE categories were classified by the level of agreement of the panel as follows: high (>75% of ad hoc panel), medium (50—
75%), and low (<50%).

Evidence gaps and future research needs

Better evidence is needed on the individual, combined and attributable population contribution of risk factors
leading to progression from LTBI to active TB in migrants. Intervention studies that determine how to improve the
identification of target populations and retain them in care, as well as cost-effectiveness studies that assess these
interventions, will be needed to develop the highest impact programmes. Ultimately, better diagnostic tests that
accurately predict those individuals who will develop active TB, shorter, better tolerated treatment courses, and
more effective interventions to promote adherence, will be needed to achieve TB elimination.
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Recommendations from other national and international guidelines

Table 8. LTBI screening recommendations for migrants in selected low-TB-incidence countries

When. how and who to test

Australia (9)

Canada (105)

France (140)

Ireland (8)

Italy (13)

UK (141)

US (142-144)

e < 35 years of age: offer LTBI screening with TST (cut-off 10 mm) or IGRA
o <5 years of age, TST preferred, 2—10 years: might have already been performed pre-entry
e > 35 years of age: based on risk factors and state/territory requirements

There are no routine post-arrival domestic LTBI screening programmes for immigrants in Canada but LTBI

screening is recommended for the following groups:

e Screen immigrants with TST from countries with high TB incidence (>30/100 000] if fibronodular
changes on CXR (done during post landing surveillance).

e Screen all children and adolescents <20 years on arrival or soon after.

e Screen all refugees aged 20-50 years.

e Screen those with underlying medical comorbidities that increase the risk of reactivation.

For all children under 15 years of age from high-incidence countries, screening by IDR for latent tuberculosis
(expert opinion).*

* An update of current LTBI recommendations in France is underway

216 years of age: initial screen with CXR (>40/100 000]

e Normal: perform TST if from sub-Saharan Africa or a high incidence country (>500/100 000]
e Abnormal: rule out active disease, offer LTBI treatment

<16 years of age or pregnant: TST (>40/100 000)

e Offer TST (alternatively IGRA may be used, in particular if previously vaccinated) to all migrants from
high-TB-incidence countries (>100/100 000 inhabitants) who are expecting to stay for at least six
months

e Use TST screening test for children < 5 years.

e Subjects with positive TST (cut-off 210 mm, use the =5 mm cut-off if HIV-positive or severely
malnourished) or IGRA tests should be offered CXR and other diagnostic tests.

e If active disease is excluded, subjects with positive TST or IGRA tests should be offered preventive
treatment.

Migrants who are between 16 and 35 years of age and have arrived in England within the previous five years
and were born or lived for more than six months in sub-Saharan Africa or countries where TB incidence is
2150 per 100 000 population are offered LTBI screening and will be treated if positive.

All newly arrived refugees are tested with TST or IGRA if not done pre-departure; if positive, treatment is
offered.

Other migrants: 2—14 years of age and originating from countries with a TB incidence of >20/100 000 are
offered a TST or IGRA in the pre-arrival setting; if positive, treatment is offered.

In the post-arrival setting, screening individuals that are likely to be infected with Mycobacterium tuberculosis
and have an intermediate or high risk of disease progression should be prioritised for LTBI screening and
treatment.

CXR = chest X-ray, LTBI = latent tuberculosis infection, TB = tuberculosis; TST: tuberculin skin test; IGRA: interferon-gamma

release assay.
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4.3 HIV

Burden of disease

In the EU/EEA, 29 444 HIV diagnoses were reported in 2016 (145). An estimated 15% of people living with HIV
(n = 122 000) remain unaware of their HIV-positive status (146), limiting the accuracy of data on HIV prevalence
in the EU/EEA. Although the overall number of HIV diagnoses in migrants from countries where HIV is prevalent
has declined in the EU/EEA over the past decade, migrants still account for 40% of reported cases (17% from sub-
Saharan African countries and 23% from other countries) (145). In 2016, foreign-born cases ranged from <1% of
all new HIV diagnoses (Poland, Romania) to >70% of new HIV diagnoses (Ireland, Malta, Sweden) (145). Some
migrant groups have a higher frequency of delayed HIV diagnosis associated with high levels of HIV stigma (147,
148), and some subgroups of migrants may participate in high-risk behaviour for HIV, such as multiple sexual
partners, low and inconsistent condom use, high alcohol consumption, and drug use (148). While some migrants
may acquire HIV in their country of origin (Figure 3), new data suggest that more than half of new infections
among migrants occur after their arrival in EU/EEA host countries (104, 149-152).

Figure 3. UNAIDS global map of HIV prevalence

* Source: UNAIDS Report 2016. Geneva: 2016.Reproduced with permission from UNAIDS

Summary of evidence

HIV testing in at-risk populations, including migrants from communities with high (>1%) HIV prevalence, migrant
men who have sex with men, migrants who inject drugs, and migrants who sell sex, is an important HIV control
strategy as it allows for early detection and treatment, reduces individual morbidity and mortality, and prevents
onward transmission. HIV testing is highly accurate, and rapid testing strategies demonstrate acceptability and
cost-effectiveness. Limited access to healthcare and HIV-related stigma pose significant barriers to testing uptake
and treatment (148, 153).

In WHO's consolidated HIV testing guidelines (2017), WHO recommends community-based HIV testing services
(with linkage to prevention, treatment and care services) for key populations (including migrants, refugees and
displaced populations), in addition to provider-initiated testing and counselling (154). Similarly, ECDC has
recommended that testing be offered to migrants from high-prevalence countries with clear referral pathways to
treatment; testing should include undocumented migrants and migrants of uncertain residency status (155). Most
EU/EEA countries report having national guidance on HIV testing (102, 156), and at least 22 countries
acknowledge that migrants are vulnerable to HIV infection, but six of these countries do not explicitly recommend
HIV testing for migrants (157). Currently, there are no EU/EEA-wide HIV testing guidelines or strategies specifically
tailored for migrant populations, and questions regarding implementation of such programmes remain.

Effectiveness

As stated above (Section 3.4), studies on high-risk migrant groups were prioritised. However, when migrant-specific
studies were lacking, indirect evidence [i.e. studies on general populations which can be extrapolated to
interventions that are targeted toward migrants) was used. Where evidence from non-migrant populations was
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used, input from the expert panel regarding the applicability and validity for migrant populations was sought, and
the indirectness of the evidence was reflected in the evidence grade.

Using the analytic framework for the systematic review (21), four systematic reviews were identified relating to
voluntary testing for HIV (150, 158-160) that reported on outcomes. One review studied rapid testing versus
conventional testing” in populations at high risk for HIV (150), one examined universal versus selective testing
(160), another considered provider-initiated testing versus conventional testing (158), and another looked at
telephone outreach testing approaches (159). None of the reviews reported on post-test counselling strategies,
linkage to care, or clinical outcomes.

A systematic review conducted by the US Agency for Healthcare Research and Quality reported that HIV testing
was accurate (rapid test >90% sensitive, Western blot and ELISA >99% sensitive (160). However, the review
found that targeted screening programmes that only test patients with identified risk factors may still miss a
proportion of cases (160). The majority of included RCTs studied populations with intermediate (=0.1%) or high
HIV prevalence (21%). One RCT, from the USA, studied migrants (161). One meta-analysis reported that providing
rapid voluntary testing improved testing uptake and receipt of results in comparison to conventional testing (RR =
2.95, 95% CI: 1.69-5.16) (150). Finally, one RCT showed repeat testing was more likely among individuals
receiving community-based rapid testing (RR = 2.28, 95% CI 0.35 to 15.07) (150).

Evidence indicates that treatment reduces the risk of AIDS-defining events and mortality in persons with less
advanced immunodeficiency and reduces sexual transmission in discordant couples (162-165). The US review
reports universal opt-out rapid testing is associated with higher likelihood of testing compared with physician-
directed, targeted rapid testing (160). Universal testing was also associated with a higher median CD4 count and
lower likelihood of CD4 count <200 cells/mm?3 at the time of diagnosis compared with targeted HIV testing, but
these differences were not statistically significant (160).

Cost-effectiveness

There is very little data on the cost-effectiveness of HIV testing in migrant populations. We identified eight studies on the cost-
effectiveness of, and resources required for, HIV testing and care (166-173). Three studies commented on HIV testing strategies
(170-172). The economic evidence suggests that rapid testing is likely to be preferable to conventional testing across a range of
contexts, largely due to the ability to more effectively integrate testing and counselling. One study supports the use of a single
rapid test (168), while another suggests possible cost savings with multiple rapid assays (170). Evidence supporting multiple rapid
tests, rather than a single rapid test followed by later confirmatory test if positive, is mixed. In low prevalence settings (<0.1%),
a single rapid assay is also likely to be cost effective.

Implementation considerations

People living with undiagnosed HIV infection, and those diagnosed with HIV but not yet on treatment, contribute
disproportionately to the number of new HIV infections (174). Uptake by migrants in EU/EEA screening
programmes for HIV was found to be high (median 82.46% (range 77.06-96.77)) (167), suggesting that migrants
may be proactive about screening. Screening needs to be provided in a culturally appropriate environment and
efforts should be made to reduce stigma around disease screening, with more emphasis placed on tackling late
presentation among migrants (175). More than half of EU/EEA countries do not provide antiretroviral therapy (ART)
free of charge for undocumented migrants (176) — which will undoubtedly impact on other vulnerable migrants —
reducing the likelihood that these individuals will come forward for testing. Barriers to testing include perception of
low risk, fear and stigma of the disease, fear of disclosure, discrimination, financial limitations, poor access to care,
and lack of knowledge about where to obtain testing, and lack of entitlement to medical care due to migration
status (104, 177, 178). There were low levels of HIV knowledge among certain migrants (177, 178). The most
consistent benefit of testing was reassurance of negative status (177). Stigma is an overarching barrier to
screening and treatment (177), as is fear that a positive test result may have a negative impact on immigration
status or refugee claim (177, 179). ECDC guidance on antenatal screening for infections indicates several
approaches for increasing the uptake of antenatal screening among migrant women such as offering appropriate
assistance to lower communication barriers (by taking into account language, literacy levels, or individual or
cultural specifics) and facilitate access to antenatal care through outreach services and informal networks (180).

7 Rapid voluntary counselling and testing (VCT) refers to voluntary enrolment where results are obtained within 24 hours and
includes outreach counselling, results delivery and treatment options. Conventional testing for HIV is defined as traditional
laboratory testing techniques for HIV in health care settings where patients have to wait for more than 1 day to receive their
results. HIV testing is accurate (Rapid Test >90%, Western Blot and ELISA >99%).
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Ad hoc scientific panel opinion

The scientific panel were in agreement that offering voluntary HIV testing in migrant populations is an important
HIV control strategy, and a human right, as it allows for early detection, treatment and prevention of transmission.
The panel concluded that the strength of the recommendation was conditional on the prevalence of HIV in the
migrants’ country of origin or local regions in the EU/EEA. Voluntary HIV screening, either rapid testing or
conventional testing, should focus on testing and treating migrants coming from countries with an HIV prevalence
rate of 21% or migrants belonging to populations at high risk for HIV acquisition (i.e. men who have sex with
men, people who inject drugs, and people who sell sex). Addressing late presentation in migrant populations and
transmission after arrival was also considered a critical objective of HIV screening programmes targeting this
group. Importantly, the scientific panel were in agreement that any screening initiatives need to be accompanied
by access to follow-up treatment and care, provided free of charge, and that more efforts need to be made across
the EU/EEA to expand access to free ART to all migrants.

The scientific panel were asked for their opinion on the evidence relating to feasibility, acceptability, cost (resource
use), and equity of HIV screening among migrants. The results of the FACE survey showed a:

a high level of agreement (87%) that HIV testing among migrants is a priority in the EU/EEA;

a high level of agreement (80%) that HIV testing among migrants is feasible in the EU/EEA;

a high level of agreement (93%) that HIV testing among migrants is acceptable in the EU/EEA; and
a high level of agreement (93%) that HIV testing among migrants is equitable in the EU/EEA.

The ad hoc scientific panel also agreed that there are additional considerations that need to be taken into account
when offering HIV testing to migrant populations. The panel emphasised that testing be voluntary and that access
to treatment should be available as part of the testing process. Migrants may require a language interpreter and
community rapid testing programmes to improve uptake and repeat of testing. Offering testing to migrants arriving
from countries and populations with a high prevalence of HIV should be a priority.

ECDC assessment

Evidence-based statement 1

Offer HIV screening to migrants who have lived in communities with high prevalence of HIV (21%). If HIV
positive, link to care and treatment as per clinical guidelines.

(Certainty of evidence: low)

Evidence-based statement 2

Offer testing for HIV to all adolescents and adult migrants at high risk for exposure to HIV. If HIV positive, link
to care and treatment as per clinical guidelines.

(Certainty of evidence: low)

Priority groups for testing include all adolescents and adults from high-prevalence countries (=1%). As a significant
proportion of diagnosed cases of mother-to-child transmission of HIV and HBV are reported among migrants from
high-prevalence countries, pregnant migrant women from these countries are a priority group for screening (180).
All HIV-positive patients should immediately be linked to HIV care and treatment programmes in accordance with
WHO (180) and EACS clinical guidelines (181). In time-constrained settings, targeted rapid tests should be used to
identify HIV-positive patients. Significant data gaps limit the ability to prioritise HIV testing in communities and
primary care settings. However, despite these limitations, the benefits of HIV testing are likely to outweigh the
harms and costs if targeted to migrants originating from communities with high prevalence of HIV or at high risk of
exposure.
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Table 9. Evidence synthesis and guidance for HIV testing in migrants

Cost-effectiveness|Certainty |FACE survey* Strength of Implementation

considerations

of recommendation

evidence
(GRADE)

Laboratory testing of There is very little The ad hoc Conditional There are gaps in HIV testing
HIV is >99% data on the cost- scientific panel recommendation services for migrants in the
sensitive and specific effectiveness of HIV rated HIV based on prevalence EU/EEA, irregular

(160). Rapid HIV
tests also report
high screening
accuracy and
community
effectiveness studies
and a systematic
review (150) have
shown higher uptake
for these tests,
notably in
communities with
moderate to high
HIV prevalence
rates.

Antiretroviral
treatments are
highly effective, and
modern combination
treatment is shown
to reduce morbidity
and mortality (162,
163)

testing in migrant
populations in the
EU/EEA.

Studies done in the
US, Australia and
Canada have
demonstrated that
rapid and
community testing
combined with HIV
treatments is cost-
effective in high
prevalence
populations >1%;
some studies
suggest as low as
0.1%. Programmes
may use country of
origin prevalence as

guide (see Figure 4).

screening among
migrants in the
EU/EEA as follows:

e High priority

. High
agreement
that screening
is feasible

. High
agreement
that screening
is acceptable

e High
agreement
that screening
is equitable.

in country of origin
(>1%) and
prevalence in
migrants’ community
in host country.

(undocumented) migrants, in
particular, face difficulties in
accessing services, and all
migrants may face barriers to
screening and treatment.

Address contributing
structural/organisational
barriers include lack of funding
for treatment, limited
availability of community-based
services, limited entitlement to
health services.

* FACE categories were classified by the level of agreement of the panel as follows, high (>75% of ad hoc panel),
medium/moderate (50-75%), and low (<50%).

Evidence gaps and future research needs

There are few migrant-specific HIV screening and cost effectiveness studies in the EU/EEA. Future research should
study testing in community and primary care settings for high-risk migrant populations. As evidence is emerging of
the importance of post-migration HIV acquisition many years after arrival to the EU/EEA (106, 152, 182-184), more
research is needed to understand better the determinants of risk and which migrant populations are particularly
vulnerable to HIV acquisition. This information is critical to inform and tailor testing, prevention and policy
programmes targeted to at-risk migrant populations.

Recommendations from other national and international guidelines

Table 10. HIV screening recommendations for migrants in selected low-HIV-prevalence countries

When, how and who to test

Australia (9)  Offer HIV serology to all refugees greater than or equal to 15 years of age.
Those with positive tests should be referred to a local HIV provider.

Canada (5) e HIV serology, pre-arrival government screening programme for all immigrants and refugees of > 15 years.
e Clinical screening: offer HIV serology to high-risk migrants, with informed consent.
e All adolescents and adults from countries where HIV prevalence is >1% (sub-Saharan Africa, parts of the
Caribbean and Thailand).
e Link HIV-positive individuals to HIV treatment programmes and post-test counselling.

Yearly HIV screening is recommended for migrants originating from countries of high prevalence, especially
sub-Saharan Africa and the Caribbean.
e HIV screening recommended in association with HBV and HCV screening for migrant populations.

France (185)
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m When, how and who to test

Ireland (8)

Italy (13)

UK (186, 187)

US (10)

Offer test for HIV Ag/Ab to the following groups:

e All women attending antenatal services.

e All those with risk factors for HIV, including but not limited to:
- people from high-HIV-prevalence countries (>1%)
- people with concurrent sexually transmitted infections
- people who inject drugs
- sex workers and those who have been trafficked
- men who have sex with men (MSM)
- people with concurrent TB infection

Refer all positive cases to specialist services for review.

During the second phase of reception, offer all migrants culturally sensitive counselling for HIV.

Offer HIV tests to:

e all migrants aged > 16 years coming from high-prevalence (1%) countries

e pregnant and breast-feeding migrant women

e those exposed to high risk (blood transfusions in country of origin, sexually abused people, or people with
multiple sexual partners

e people with concomitant presence of active TB or IST.

Migrants < 16 years should be offered an HIV test if they meet at least one of the below criteria:
e born from HIV-positive mothers

o early sexual activities

e history of sexual abuse

e concomitant presence of active TB or IST.

HIV testing in the UK is recommended in selected specialist services, in certain clinical, community and home
settings where there is risk of transmission to others, and for high risk groups.

High-risk groups include people born in a country of high diagnosed HIV prevalence (>1%), those reporting
sexual contact with people from countries of high HIV prevalence and black African populations.

For all high risk groups, routine testing is recommended annually if negative.

e  Post arrival (not mandatory prior to arrival)

e HIV test, universal

e Testing of all refugees is encouraged. Annual testing should be offered to all (including immigrants/migrants).
Repeat testing annually for those from high-prevalence regions and those engaging in high-risk behaviours.

e Refer to specialist, post-test counselling.
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test (IFAT) — 94% (95% CI 90-98) and 92% (95% CI 87-97), respectively (317). However, the certainty of
evidence was low. The disadvantage of current serological tests based on crude antigen (ELISA-IVD and ELISA-
Bordier) are 1) the huge amount of infective larvae required for their production; 2) cross—reactions with other
nematode infections that have been demonstrated mostly in filariasis but also in ascariasis, hydatidosis and also
toxocariasis (292); and 3) the lower sensitivity in immunosuppressed patients (292, 317).

After an effective treatment, the serology has demonstrated a seroreversion or a relevant decline between 3-12
months in a high proportion of infected individuals (326).

Schistosomiasis

The evidence from systematic reviews also showed that the most effective screening tests for detection of
schistosomiasis in low intensity/low endemic setting were antibody-detecting serological tests due to higher
sensitivities compared with conventional parasitological methods (301, 303, 311) such as Kato—Katz (319).

For Schistosoma spp. infections, the most effective screening tests were IgM-ELISA (commercial tests) (327) and
indirect haemagglutination (IHA) tests in non-endemic areas. Point-of-care testing using circulating cathodic
antigen (CCA) tests showed lower specificities and considerable heterogeneity compared with the antibody-
detection methods (301). However, there is ample evidence that a combination of ELISA and Kato—Katz faecal
examinations can improve the detection of Schistosoma spp. in low-intensity settings. In a recent study on the
accuracy of different screening tests for schistosomiasis in African migrants, immunochromatographic IgG/IgM
tests showed the best sensitivity (sensitivity: 96% (95% CI; 91-99), specificity: 83% (95% CI; 77-87)) (328).

Overall, for screening of schistosomiasis and strongyloidiasis, antibody-detecting serological tests appear to be
more sensitive with a good post-test probability of a positive and negative test. However, in the case of
schistosomiasis, the desirable anticipated effects for serological screening are moderate given the variability in
testing methods and species involved. The optimal threshold of prevalence in countries of origin at which to screen
is yet to be determined.

For treatment of schistosomiasis, praziquantel is the drug of choice; treatment with praziquantel significantly
increased parasitological cure with marked reductions in micro-haematuria (304, 305). Ivermectin was more
effective than albendazole in the treatment of strongyloidiasis (310). Moreover, both treatments have a very good
safety profile with few exceptions: ivermectin is contraindicated in patients with a Loa-loa co-infection with high
microfilarial load, and praziquantel should be avoided if there is a possibility of a concomitant neurocysticercosis.

Cost-effectiveness

A preliminary cost study indicated similar costs (of around USD 6-7 per test) for single Kato—Katz stool and urine
tests. Another study comparing screening techniques for parasitic infections showed that eosinophil count may
contribute little to the diagnosis accuracy and generate high costs (325). No studies were available on the cost of
screening tests based on antibody detection in a non-endemic setting. Further economic studies are warranted to
evaluate a test-and-treat strategy for schistosomiasis in non-endemic countries.

In endemic settings, double-dose praziquantel was deemed to be highly cost effective compared with a single dose
(ICER of <USD 500/QALY) for schistosomiasis; the strategy was considered robust to plausible changes in
parameter estimates (320). A few moderate-quality economic studies support a strategy of presumptive treatment
for strongyloidiasis in migrants from high-risk backgrounds. One study showed potential cost savings of universal
treatment with albendazole compared with no intervention (watchful waiting) and universal screening (321).
Presumptive treatment for Strongyloides with ivermectin is cost-effective at a threshold of less than

USD 10 000/QALY across a range of prevalence values. Furthermore, identified economic models with moderate
quality evidence suggested that presumptive treatment with single-dose ivermectin for all immigrants was cost-
effective compared to five days’ treatment with albendazole and to screening (eosinophilia and/or parasitological
techniques only) in the home country (322).

The certainty around several model parameters and feasibility of cost-effective strategies may limit the
transferability of these results to migrants to the EU/EEA for several reasons. First, the calculation of disease
progression to a severe condition and the mortality rate may be underestimated; absence of cost-effective studies
based exclusively on antibody-detecting test (the promoted screening strategy in non-endemic settings); second,
no studies included potential harms of large-scale administration of ivermectin, particularly in migrants coming
from Loa-loa-endemic African countries; and third, ivermectin is not readily available in most endemic countries,
and also not approved by regulatory authorities in the EU/EEA.

Implementation considerations

Screening for schistosomiasis and strongyloidiasis can easily be done with highly sensitive serological antibody-
detecting tests, particularly for strongyloidiasis. For schistosomiasis, given the suboptimal sensitivity in low-intensity
settings, some laboratories prefer to perform two serological tests and consider a case as positive if ‘any’ test is
positive, whereas others undertake a combination of ELISA and Kato—Katz faecal examinations to improve accuracy
for detecting Schistosoma spp. Serological tests are increasingly available in most laboratories. In addition, highly
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Annex 1. Top ten countries of birth of
immigrants to the EU/EEA (average of 2014,
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2015 and 2016)
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Total 59971 %
Morocco 6310 11
Syria 5800 10
Afghanistan 3629 6
Iraq 3616 6
India 2324 4
DR Congo 2154 4
United States 2142 4
Turkey 2 087 3
Cameroon 1603 3
China 1398 2
Other 28908 48
Total 7242 %
Bosnia & H. 4656 64
Serbia 674 9
Kosovo 308 4
FYR Macedonia 268 4
Russia 160 2
Ukraine 135 2
United States 128 2
China 89 1
Switzerland 86 1
Montenegro 56 1
Other 682 9
[ Finland |
Total 16384 %
Iraq 1613 10
Russia 987 6
Syria 930 6
China 775 5
India 772 5
Afghanistan 708 4
Vietnam 703 4
Somalia 638 4
Thailand 566 3
Iran 563 3
Other 8128 50
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Total 25465 %
Ukraine 8326 29
Serbia 3555 26
China 3230 11
United States 1108 9
Russia 637 3
Turkey 617 2
Iran 511 2
Japan 488 2
India 483 2
South Korea 362 1
Other 6146 13

Total
United
States
Philippines
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Vietham
China
Syria
Canada
Ukraine
Russia
Serbia
Other

1047 %
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Other

201426 %
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Liechtenstein

Total 3365 %
Russia 1511 45
Ukraine 689 20
Belarus 391 12
Uzbekistan 143 4
Kazakhstan 85 3
China 62 2
Philippines 53 2
India 51 2
United States 44 1
Azerbaijan 38 1
Other 298 9
Total 7084 %
United States 580 8
China 436 6
Syria 382 5
Cape Verde 339 5
India 330 5
Brazil 302 4
Russia 288 4
Morocco 239 3
Iraq 225 3
Serbia 183 3
Other 3781 53
[ slovakia |
Total 1178 %
Ukraine 365 31
United States 100 9
Serbia 87 7
Switzerland 69 6
Russia 61 5
Iraq 52 4
Vietnam 31 3
Canada 30 3
China 29 2
FYR Macedonia 24 2
Other 331 28

70

Total 332 %
Switzerland 195 59
Brazil 18 5
Turkey 10 3
Ukraine 9 3
China 8 3
Syria 7 2
Bosnia & H. 7 2
Dominican

Rep. 6 2
Kosovo 5 2
Philippines 5 2
Other 62 19
Total 31279 %
Syria 6016 19
Eritrea 2659 9
Philippines 2166 7
Somalia 1469 5
India 1407 4
Afghanistan 1239 4
Thailand 1195 4
United

States 1003 3
China 783 3
Pakistan 714 2
Other 12626 40

Total 5213 %
Ukraine 1656 32
Russia 1391 27
Belarus 757 15
India 147 3
Kazakhstan 139 3
Georgia 114 2
Moldova 107 2
Azerbaijan 84 2
Iran 69 1
United

States 65 1
Other 683 13
Total 32920 %
Moldova 23282 71
Ukraine 2166 7
Turkey 673 2
China 559 2
Israel 457 1
Russia 363 1
Syria 358 1
Serbia 349 1
United

States 349 1
Iraq 347 1
Other 4019 12

Total
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L sweden | United Kingdom

Total 94774 % Total 294284 %
Syria 36081 38 India 45754 16
Eritrea 6247 7 China 42957 15
Iraq 4125 4 United States 19 988 7
India 3639 4 Pakistan 12 713 4
Afghanistan 3339 4 Nigeria 8842 3
China 2514 3 Canada 8770 3
Iran 2337 2 South Africa 7 815 3
United States 1639 2 Malaysia 7 305 2
Thailand 1600 2 Thailand 7182 2
Turkey 1505 2 Saudi Arabia 6 820 2
Other 31748 33 Other 126139 43

Source: Eurostat migr_imm3ctb

Data disaggregated by all countries of birth are not available for Germany, Ireland, Greece, Spain, France, Cyprus, Malta, Poland,

Portugal, and the United Kingdom.

Spain and the UK submitted only data on major countries of birth. These are also included in this table.

Note: Some countries include asylum seekers in the total number of immigrants, others do not. The metadata do not allow for
the differentiation of national approaches.

Includes only 23 countries (see above), accounting for 56% of non-EU/EEA migrants. The figure for Syria would be far greater if

Germany were included.
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Annex 2. Top ten origins (nationalities) of
asylum seekers in the EU/EEA (average of
applications in 2015, 2016 and 2017)

Total 1037378 %
Syria 270728 26
Afghanistan 137500 13
Iraq 99930 10
Pakistan 41 447 4
Albania 39595 4
Nigeria 38535 4
Eritrea 31682 3
Iran 28 159 3
Kosovo 27 200 3
Russia 18121 2
Other 304482 29
Total 14203 %
Afghanistan 5287 37
Iraq 4368 31
Syria 3160 22
Pakistan 850 6
Iran 228 2
Stateless 68 0
Sri Lanka 35 0
Ukraine 33 0
Bangladesh 33 0
Algeria 18 0
Other 122 1
Total 1175 %
Ukraine 405 34
Syria 88 8
Cuba 87 7
Iraq 73 6
Armenia 65 6
Azerbaijan 58 5
Georgia 57 5
Vietnam 57 5
Russia 40 3
China 35 3
Other 210 18
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[ Austria
Total 49063 %
Syria 13538 28
Afghanistan 13295 27
Iraq 5765 12
Pakistan 2250 5
Iran 2243 5
Somalia 1400 3
Nigeria 1342 3
Stateless 1273 3
Russia 1203 2
Kosovo 857 2
Other 5897 12
Total 1032 %
Afghanistan 292 28
Syria 167 16
Iraq 125 12
Pakistan 98 10
Iran 70 7
Algeria 63 6
Turkey 50 5
Morocco 35 3
Libya 17 2
Bangladesh 15 1
Other 100 10

[ Denmark |
Total 9902 %
Syria 3533 36
Afghanistan 1165 12
Iran 1068 11
Stateless 765 8
Eritrea 750 8
Iraq 678 7
Morocco 267 3
Somalia 197 2
Algeria 108 1
Libya 98 1
Other 1272 13

Total 22240 %

Syria 5052 23
Afghanistan 3650 16
Irag 3525 16
Somalia 1010 5
Guinea 702 3
Unknown 685 3
Albania 643 3
DR Congo 560 3
Russia 445 2
Eritrea 443 2
Other 5525 25
Total 3,130 %

Syria 1282 41
India 240 8
Vietnam 208 7
Pakistan 172 5
Bangladesh 153 5
Egypt 147 5
Somalia 135 4
Palestine 90 3
Sri Lanka 88 3
Cameroon 68 2
Other 547 17

[ Estonia |

Total 172 %

Syria 47 27
Ukraine 37 21
Iraq 13 8
Russia 13 8
Georgia 8 5
Afghanistan 7 4
Palestine 7 4
Albania 5 3
Iran 5 3
Armenia 5 3
Other 25 15
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L Finland |
Total 13863 %
Iraq 7493 54
Afghanistan 2060 15
Somalia 833 6
Syria 738 5
Albania 312 2
Iran 282 2
Eritrea 260 2
Russia 245 2
Unknown 158 1
Nigeria 137 1
Other 1345 10

L Greece |
Total 39238 %
Syria 15420 39
Pakistan 4757 12
Afghanistan 4440 11
Iraq 4405 11
Albania 1520 4
Bangladesh 948 2
Iran 857 2
Palestine 737 2
Turkey 680 2
Georgia 622 2
Other 4853 12

L reland |
Total 2782 %
Pakistan 500 21
Syria 305 11
Albania 242 9
Zimbabwe 185 7
Nigeria 183 7
Georgia 140 5
Bangladesh 130 5
Afghanistan 105 4
South Africa 87 3
Iraq 75 3
Other 740 27
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L France QW _______ Germany _ |

Total 73298 % Total 451675 %
Albania 7197 10 Syria 157958 35
Afghanistan 5008 7 Afghanistan 58272 13
Syria 4695 6 Iraq 49277 11
Haiti 4692 6 Albania 24 145 5
DR Congo 3663 5 Iran 13 477 3
Kosovo 2952 4 Eritrea 13318 3
Guinea 2938 4 Kosovo 13233 3
Bangladesh 2 802 4 Unknown 12 597 3
Iraq 2672 4 Pakistan 8785 2
Algeria 2618 4 Nigeria 8575 2
Other 34062 46 Other 92038 20
T
Total 68413 % Total 1053 %
FYR
Syria 23173 34 Macedonia 253 24
Afghanistan 19233 28 Albania 240 23
Kosovo 7933 12 Georgia 165 16
Pakistan 6253 9 Iraq 90 9
Iraq 4442 6 Syria 33 3
Bangladesh 1423 2 Pakistan 25 2
Iran 1043 2 Somalia 25 2
Unknown 512 1 Iran 23 2
Palestine 407 1 Afghanistan 20 2
Morocco 398 1 Nigeria 15 1
Other 3595 5 Other 165 16
L latia |
Total 109563 % Total 332 %
Nigeria 23093 21 Syria 98 30
Pakistan 11075 10 Vietnam 42 13
Gambia The 8522 8 Iraq 32 10
Bangladesh 8237 8 Afghanistan 28 9
Senegal 7 405 7 Russia 20 6
Mali 6415 6 Ukraine 18 6
Cote d'lvoire 6300 6 Georgia 15 5
Guinea 5173 5 Eritrea 10 3
Eritrea 4822 4 Tajikistan 10 3
Ghana 4363 4 India 8 3
Other 24158 22 Other 50 15
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Total 60 %
Serbia 15 25
Ukraine 10 17
Albania 5 8
Georgia 5 8
Syria 5 8
Somalia 5 8
Eritrea 5 8
Belarus 5 8
China 5 8
FYR Macedonia 0 0
Other 0 0
L Malta ]
Total 1657 %
Libya 653 39
Syria 372 22
Somalia 197 12
Eritrea 130 8
Ukraine 63 4
Iraq 35 2
Nigeria 18 1
Egypt 18 1
Venezuela 18 1
Ethiopia 17 1
Other 135 8
Total 7660 %
Russia 5513 72
Ukraine 823 11
Tajikistan 480 6
Armenia 182 2
Syria 122 2
Georgia 102 1
Kyrgyzstan 57 1
Vietnam 48 1
Iraq 45 1
Turkey 42 1
Other 247 3
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Total 400 %
Syria 113 28
Russia 55 14
Ukraine 42 10
Afghanistan 25 6
Tajikistan 25 6
Iraq 22 5
Georgia 20 5
Belarus 20 5
Armenia 15 4
Eritrea 10 3
Other 53 13
Total 25757 %
Syria 8157 32
Eritrea 3615 14
Iraq 1605 6
Afghanistan 1298 5
Iran 1163 5
Albania 1012 4
Stateless 975 4
Morocco 777 3
Algeria 638 2
Serbia 518 2
Other 5998 23
Total 842 %
Ukraine 210 25
DR Congo 75 9
Angola 57 7
Guinea 43 5
Congo 40 5
Mali 40 5
Pakistan 37 4
China 28 3
Iraq 23 3
Sierra
Leone 23 3
Other 265 31
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Total 2172 %
Syria 457 21
Iraq 288 13
Albania 160 7
Kosovo 150 7
Eritrea 130 6
Serbia 128 6
Afghanistan 107 5
Morocco 98 5
Algeria 87 4
Georgia 75 3
Other 492 23
Total 12177 %
Syria 4025 33
Afghanistan 2470 20
Eritrea 1390 11
Iraq 1093 9
Iran 503 4
Stateless 460 4
Ethiopia 298 2
Somalia 227 2
Albania 213 2
Pakistan 163 1
Other 1333 11
Total 2570 %
Iraq 1113 43
Syria 758 30
Afghanistan 140 5
Pakistan 123 5
Iran 80 3
Turkey 43 2
Stateless 33 1
Eritrea 22 1
Palestine 20 1
Ukraine 18 1
Other 218 8
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Total 158 % Total 973 % Total 20058 %
Iraq 63 40 Afghanistan 343 35 Venezuela 4957 25
Afghanistan 20 13 Syria 125 13 Syria 4263 21
Ukraine 12 7 Pakistan 90 9 Ukraine 2692 13
Pakistan 10 6 Algeria 77 8 Colombia 1047 5
Syria 8 5 Irag 60 6 Algeria 838 4
Vietnam 7 4 Turkey 55 6 Palestine 762 4
Iran 5 3 Iran 52 5 El Salvador 550 3
Cuba 5 3 Kosovo 30 3 Honduras 498 2
Unknown 5 3 Morocco 28 3 Morocco 413 2
Algeria 3 2 Eritrea 22 2 Cameroon 333 2
Other 20 13 Other 92 9 Other 3705 18
I
Kingdom

Total 66 540 Total 35220

Syria 20283 30 Iran 3867 11

Afghanistan 14860 22 Pakistan 3422 10

Iraq 7903 12 Iraq 3215 9

Stateless 3130 5 Afghanistan 2 627 7

Eritrea 2932 4 Eritrea 2048 6

Somalia 2187 3 Albania 1858 5

Iran 2037 3 Bangladesh 1852 5

Albania 1327 2 Syria 1720 5

Georgia 808 1 India 1717 5

Ukraine 780 1 Nigeria 1688 5

Other 10293 15 Other 11207 32

Source: Eurostat migr_asyappctza
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