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Background: Migrants in low tuberculosis (TB) inci-
dence countries in the European Union (EU)/European 
Economic Area (EEA) are an at-risk group for latent 
tuberculosis infection (LTBI) and are increasingly 
included in LTBI screening programmes. Aim: To 
investigate current approaches and implement LTBI 
screening in recently arrived migrants in the EU/EEA 
and Switzerland. Methods: At least one TB expert 
working at a national level from the EU/EEA and one 
TB expert from Switzerland completed an electronic 
questionnaire. We used descriptive analyses to cal-
culate percentages, and framework analysis to syn-
thesise free-text responses. Results: Experts from 
32 countries were invited to participate (30 countries 
responded): 15 experts reported an LTBI screening 
programme targeting migrants in their country; five 
reported plans to implement one in the near future; 
and 10 reported having no programme. LTBI screen-
ing was predominantly for asylum seekers (n = 12) and 
refugees (n = 11). Twelve countries use ‘country of ori-
gin’ as the main eligibility criteria. The countries took 
similar approaches to diagnosis and treatment but dif-
ferent approaches to follow-up. Six experts reported 
that drop-out rates in migrants were higher compared 
with non-migrant groups. Most of the experts (n = 22) 
called for a renewed focus on expanding efforts to 
screen for LTBI in migrants arriving in low-incidence 
countries.

Conclusion: We found a range of approaches to LTBI 
screening of migrants in the EU/EEA and Switzerland. 
Findings suggest a renewed focus is needed to expand 
and strengthen efforts to meaningfully include 
migrants in these programmes, in order to meet 
regional and global elimination targets for TB.

Introduction
Recent estimates place the current global latent 
tuberculosis infection (LTBI) prevalence at 1.3 billion 
people (roughly 25% of the world population) [1-3]. 
Approximately 5–15% of LTBI infections progress to 
active disease, but this could be higher for risk groups 
[4,5], which include migrants.

Recently arrived migrants (defined as foreign born indi-
viduals) moving from high incidence tuberculosis (TB) 
areas are thought to be an at-risk group for LTBI and 
progression to active disease, particularly within the 
first 5 years of arrival [6,7]. In the European Union (EU)/
European Economic Area (EEA) countries, the major-
ity of active TB cases in migrants are reactivated LTBI 
acquired in the country of origin, so migrant popula-
tions face a disproportionate burden of active disease 
[6,7].

Guidance from the European Centre for Disease 
Prevention and Control (ECDC) [8] recommends offering 
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LTBI screening to all migrants from high-burden TB 
countries on arrival to low-incidence countries. The 
World Health Organization (WHO) [6] has published 
guidelines, but it is not clear to what extent these 
guidelines are followed [9] and how EU/EEA countries 
screen and treat recently arrived migrants for LTBI, so 
there is an urgent need to explore lessons learned and 
to share best practice [10,11].

One recent systematic review published in 2020 high-
lighted that in countries that focus on identifying 
migrants who are LTBI positive on arrival, only 54% of 
migrants with a positive LTBI test complete treatment 
[4], raising questions about how successful these pro-
grammes are in including migrant patients and engag-
ing them in the screening and treatment pathway. 
Evolving treatment options, including shorter treat-
ment regimens, could noticeably improve delivery of 
LTBI programmes in at-risk groups. Particular efforts 
[12] are now being made to engage underserved and 
diverse groups, including migrants, in personalised 
and culturally appropriate TB treatment schemes, 
which are equally applicable to LTBI programmes and 
could improve treatment outcomes particularly when 
combined with newer treatment options.

Current research indicates that the effectiveness and 
cost-effectiveness of LTBI screening and treatment are 
limited but could be improved by strengthening care 
cascades and tailoring screening to specific groups 
[10,13,14]. However, it is unclear to what extent EU/
EEA countries are adapting services to specifically 
respond to the needs of migrants and many questions 
about optimal approaches remain [15]. Therefore, we 
developed an electronic questionnaire survey target-
ing national TB experts from all EU/EEA countries and 
Switzerland. This survey gathered information on cur-
rent approaches to LTBI screening of recently arrived 
migrants and perspectives around respective policies 
and practices across the Region.

Methods

Approach to questionnaire development
We developed an electronic questionnaire containing 
structured and open-ended questions about country-
specific LTBI screening policies for recently arrived 
migrants in the EU/EEA and Switzerland (at the time of 
conducting this research, the UK was still a part of the 
EU/EEA). Switzerland was included because the coun-
try has hosted many refugees since 2015. Previous 
studies have successfully gathered data from national 
experts [16]. For survey development, we sought expert 
input from members of the European Society of Clinical 
Microbiology and Infectious Diseases (ESCMID) Study 
Group for Infections in Travellers and Migrants (ESGITM) 
and the Study Group for Mycobacterial Infections 
(ESGMYC). The questionnaire was designed to take 15 
min to complete and comprised five sections dealing 
with different aspects of LTBI management: current 
approach, policies, and practice for LTBI screening in 

recently arrived migrants; approaches to diagnosis, 
treatment, and follow-up; and innovations and next 
steps in delivery of LTBI screening of migrants. The sur-
vey contained open-ended questions to gain broader 
perspectives from across the region on the future of 
LTBI policies and practices.

For the purpose of this research, we defined recently 
arrived migrants as foreign-born persons living in the 
host country for fewer than 10 years, refugees as indi-
viduals granted asylum in the host country, and asylum 
seekers as individuals waiting for a decision on their 
asylum application in the host country. These defini-
tions were listed at the beginning of the questionnaire 
(Supplement S1).

The questionnaire was piloted with two TB experts 
(part of the ESGITM working group) and their input was 
used to refine and improve the final questionnaire. 
These experts were excluded from the analysis. The 
questionnaire was written in English and translated 
upon request.

Approach and data analysis
We approached one expert from each of the 32 EU/EEA 
countries and Switzerland. We drew on the expertise of 
members of the ESGITM and ESGMYC network to help 
us identify key TB/LTBI experts in each country and 
identify the expert either responsible or with direct 
knowledge of a current national TB/LTBI programme. 
If the expert initially approached was not directly 
involved in a national TB/LTBI programme, we identi-
fied the correct expert by consulting with other experts 
within the country, by performing digital searches in 
PubMed to identify the senior and first authors of coun-
try-specific TB/LTBI publications, or by reading official 
national websites (e.g., Ministries of Health official 
websites, Public Health or National TB Programmes 
websites). We aimed to identify one expert per coun-
try working at the national level within the field of TB, 
for example, at the Ministry of Health, a public health 
institution, or a national TB programme or an equiva-
lent. Contact was made via email and with telephone 
follow-up calls when needed. Experts were contacted 
between September 2019 and February 2020. Those 
who agreed to participate were sent the survey via 
email. A first reminder was sent after 10 days, and sub-
sequent reminders each consecutive week were sent 
when needed. The experts returned the completed sur-
vey by email.

We contacted one expert from each of the following 32 
countries : Austria, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, 
the Netherlands, Norway, Poland, Portugal, Romania, 
Slovakia, Slovenia, Spain, Sweden, Switzerland, and 
the United Kingdom (UK).
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Data were extracted from the completed question-
naires by one researcher (IM) in Microsoft Excel, and 
the process was repeated by a second researcher (KR). 
A framework analysis was conducted to synthesise 
free-text responses to the open-ended questions and 
responses were organised in Microsoft Excel. Data on 
TB incidences of countries were extracted from WHO 
figures [17].

Ethical statement
Raw data are kept on a secure server located at the 
University Medical Center Groningen (Rijksuniversiteit 
Groningen). The study meets all the university’s 
General Data Protection Regulation (GDPR) require-
ments. No identifiable data are contained in any pub-
lished materials. No individual ethical approval was 
needed as the experts contacted agreed to complete 
the questionnaire.

Results

Survey response
Of the 32 experts contacted, 30 completed the sur-
vey. We were unable to ascertain a response from 
Hungary. The contacted German expert reported back 
that policies for LTBI differed between the 16 different 
federal states. Three experts were working directly for 
Ministries of Health, 18 were affiliated with national 
TB programmes or institutes, and nine were working 
within national public health or communicable dis-
eases institutions. Detailed information on the expert 
group and their expertise can be found in Supplement 
S2. The survey was translated into Romanian.

Implementation of LTBI screening programmes 
including migrants
Of the 30 experts, 15 reported that their country 
offered recently arrived migrants LTBI screening, five 
reported that their country had plans to implement 

Figure 1
Implementation of latent tuberculosis infection screening programmes, European Union/European Economic Area 
countries and Switzerland, September 2019–February 2020 (n = 32)
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LTBI screening for migrants, and 10 reported that their 
country had no plans to implement LTBI screening for 
migrants (Figure 1).
 
The 10 experts who reported no LTBI screening for 
recently arrived migrants gave divergent responses in 
terms of the utility of screening and future directions. 
Seven of these 10 experts did not report any inten-
tion to expand screening, citing that there were too 
few migrants in the country to make it worthwhile. In 
addition, one of the experts, from a country with a TB 
incidence of 8.4 per 100,000 cases, cited a lack of evi-
dence of cost effectiveness. Other experts in countries 
not performing screening programmes flagged a lack 
of clear international recommendation for LTBI screen-
ing. One expert reported that their country had a high 
incidence of active TB (44/100,000 cases), so this 
was their focus. Three experts said they were positive 
about future LTBI screening of migrants but requested 
more data on effectiveness and emphasised the need 
to convince governmental bodies of the utility of LTBI 
screening.

Current approaches to LTBI screening in 
migrants
The majority of the experts in countries with LTBI pro-
grammes (12/15) reported screening of asylum seek-
ers and/or refugees. Nine reported screening migrants 
who were undocumented, eight reported screening 
migrants who were students, and seven reported 
screening migrants who were labourers. Six experts 
reported screening all the above categories of migrants 
(Figure 2A). 

Nine of 15 experts reported their countries performed 
LTBI screening of recently arrived migrants after set-
tlement. Seven of 15 reported screening at the time 
of arrival (two experts reported performing screening 
at the time of arrival and after settlement) and one 
expert reported that their country screened migrants 
also before arrival using pre-departure screening pro-
grammes. Eight experts reported screening recently 
arrived migrants in either primary care or tertiary facili-
ties (e.g., specialised TB centres), six reported screen-
ing migrants who were in refugee camps, and five 
reported screening migrants who were in specialist 
migrant centres or HIV centres.

Nine of the 15 experts reported screening on the basis 
of age: six reported screening solely on migrants under 
18 years old, one reported screening migrants between 
19 and 35 years of age, and two reported screening all 
migrants under 36 years of age. Ten experts reported 
screening migrants who had contact with active TB 
cases and eight reported screening migrants based 
on comorbidities, with all eight screening HIV positive 
individuals  and persons receiving immunosuppressive 
treatment (Figure 2B).

Twelve of the 15 experts reported screening based on 
country of origin, 10 reported screening based on TB 
incidence within the country of origin, and two reported 
screening based on defined geographical areas such 
as Africa, Asia and the Middle East. The threshold for 
defining high incidence countries of origin for present-
ing migrants varied between countries. We found that 
participating countries used a range of definitions 
for a high-burden country, ranging from 40 cases per 
100,000 to 200 cases per 100,000 (Figure 2B).

Diagnosis, treatment and follow-up approaches
Thirteen of 15 experts who reported existing LTBI 
screening programmes in their countries for migrants 
reported the use of either tuberculin skin tests (TST) 
and/or interferon gamma release assays (IGRAs) to 
screen for LTBI. Ten reported the use of x-rays in the 
diagnostic work-up. Diagnostic procedures differed by 
country and the approach depended on several fac-
tors, including the presence of Bacille Calmette-Guérin 
(BCG) scar (two experts), age (five experts), and area of 
work such as migrants with visas or migrants working 
in healthcare facilities (two experts).

Figure 2
Category of migrants screened for latent tuberculosis 
infection (A) and criteria for latent tuberculosis infection 
screening programmes of recently arrived migrants (B), 
European Union/European Economic Area countries and 
Switzerland, September 2019–February 2020 (n = 15)
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In terms of treatment approach, 10 of 15 experts 
reported that their countries offered treatment to all 
migrants diagnosed with LTBI, with two only offering 
treatment to younger adults (under 40 years old and 
under 35 years old). All experts reported that their 
countries followed at least one of the following recom-
mended regimens: rifampicin and isoniazid (3 months), 
rifampicin (4 months), or isoniazid (6 or 9 months). 
Seven experts reported the shortest treatment being 
the first option. One expert noted that rifampicin is 
expensive in their local context and therefore the isoni-
azid-based longer regimen is preferred.

Duration and frequency of follow-up varied across 
countries. Fourteen of the 15 experts reported that 
systems were in place to follow-up migrant patients, 
and all 15 performed liver enzyme tests to evaluate 
the potential liver toxicity of the drugs. However, they 
reported variations in time frames for follow-up, with 
six reporting monthly follow-up visits, one performing 
follow-up at week two and then at 1 month, and one 
performing follow-up at week two, four, and eight. A 
24-month follow-up was performed in two countries, 
and seven offered counselling and/or peer-based sup-
port during treatment and follow-up.

Of the 15 experts who reported LTBI screening in 
recently arrived migrants, 12 reported that screening 
and treatment were free of charge. Of the three who 
reported on charges for LTBI screening and treatment, 
one reported that free LTBI screening and treatment 
was offered to migrants who lacked social security, 
one reported free LTBI screening and treatment only if 
the migrants were under 18 years old, and one reported 
that the treatment was free in their country, but screen-
ing was not.

Migrant drop-out in LTBI screening 
programmes and current challenges
Six of 15 experts reported that migrants experience 
higher rates of drop-out in their view compared with the 
non-migrant population. Five reported no differences in 
drop-out rates and four reported that the situation was 

unclear or they were unaware of any differences. Eight 
experts reported that adherence to treatment for LTBI 
was the biggest challenge, and three experts noted 
that engaging migrants in screening was difficult, with 
a range of other factors identified (Figure 3). Reasons 
mentioned for drop-out were migrants’ lack of motiva-
tion and language barriers (n = 8), relocation (n = 7), 
and competing priorities of the migrants (n = 5), fol-
lowed by a lack of trust in authorities (n = 2) (Figure 3).

Views of experts on existing guidelines and 
current practice
Of the 15 experts, 14 reported using national guide-
lines, eight reported using WHO guidelines, and six 
reported using ECDC guidelines to determine who to 
screen. Eight experts reported several effective ways 
of engaging migrants in LTBI screening programmes. 
Responses ranged from building greater awareness 
among migrants about LTBI screening through leaflets 
and educational campaigns to providing materials in 
migrants’ languages. In addition, delivering educa-
tional campaigns to medical staff, government officials 
and the general public about the importance of screen-
ing migrants for LTBI was deemed important, and using 
technology (e.g., digital health or telemedicine tech-
nologies) to increase efficiency and dissemination and 
better tailoring of screening programmes specifically 
for migrants were also noted as ways to increase the 
number of migrants screened.

Of the 30 experts who completed the survey, 22 
reported that screening for LTBI, especially for migrants 
coming from high-incidence countries into low-inci-
dence countries, should be expanded and performed 
at the point of entry or at the holding level. Ten stated 
that a focus should also be given to screening within 
the community, and two stated that screening should 
take place after relocation. The experts highlighted a 
range of priorities for strengthening the design and 
delivery of LTBI programmes for migrants in EU/EEA 
countries (Figure 4). The free-text responses highlight 
that the experts believe that it is important to expand 
current programmes to include all types of migrants, 
to invest in LTBI programmes for migrants and to use 
technological tools and equipment to streamline this 
process. 

Discussion
According to our survey, 15 of the 30 countries with 
responses in the EU/EEA and Switzerland operate an 
LTBI screening programme targeting migrants, and five 
countries plan to implement one in the near future. The 
majority of experts were keen to see a renewed focus 
on expanding efforts to screen for LTBI in migrants 
entering low-incidence countries. Screening pro-
grammes include mainly asylum seekers and refugees, 
with a focus on younger migrants (< 36 years old) and 
screen migrants after settlement in a range of set-
tings. Most countries use country of origin as the main 
screening criteria, yet European countries use different 
criteria to define a high-burden TB country of origin, 

Figure 3
Reasons migrants dropped out of latent tuberculosis 
infection screening programmes, European Union/
European Economic Area countries and Switzerland, 
September 2019–February 2020 (n = 15)
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including from 40 cases per 100,000 to 200 cases per 
100,000, originating from Asia, Africa or the Middle 
East, and age group. Countries took similar approaches 
to diagnosis but used one of three recommended treat-
ment regimens and divergent approaches to follow-up. 
Six country experts from countries with LTBI screening 
programmes reported that migrants experience higher 
rates of drop-out compared with other groups for a 
range of reasons, suggesting that LTBI programmes 
may need to be strengthened to improve effectiveness 
and cost-effectiveness. Our data highlight a range of 
approaches to LTBI screening in migrants in EU/EEA 
countries and Switzerland and suggest that greater 
clarity and further evidence are needed about what 
constitutes an effective and cost-effective approach 
in order to reduce the number of active TB cases and 
meet regional and global elimination targets.

This work builds on previous research and discourse 
around approaches to screening migrants for LTBI. 
Kunst et al. [18], in a 2017 systematic review of past 
data and recent surveillance data from certain EU/EEA 
countries on active TB and LTBI, reported that coun-
tries use different definitions for coverage and yield of 
screening for active TB and LTBI and different screening 
strategies and settings. Therefore, they proposed the 
set up of a European platform for multi-country data 
collection and analysis, sharing of policies and prac-
tices among countries, and harmonisation of screening 
strategies for migrants. This work also builds on simi-
lar findings from a study of national-level European TB 
experts who focus on LTBI and active TB in refugees, 
where 19 of 38 experts reported systematic screen-
ing in-country for LTBI of migrants who were refugees. 
However, our study is broader as it focuses on a wider 
group of migrants [19].

In our study, for example, we report a range of thresh-
olds being adopted across EU/EEA countries and 
Switzerland for screening based on country of origin, 
but in many cases the rationale supporting the screen-
ing approach remains unclear. Pareek et al. [7] reported 
that screening for latent infection can be cost effec-
tive, especially screening of individuals from coun-
tries with a TB incidence of more than 250 cases per 
100,000 (incremental cost-effectiveness ratio (ICER) 
was 21,536 EUR per prevented case of TB) and a strat-
egy of screening migrants from countries with more 
than 150 cases per 100,000 (including immigrants 
from the Indian subcontinent), which identified 92% 
of infected immigrants and prevented an additional 29 
cases of active TB. Our study suggests that screening 
mainly or exclusively migrant groups such as asylum 
seekers and refugees may need to be reconsidered. In 
our survey, most countries screen asylum seekers and 
refugees; however, this group of migrants form only 
a small subset of the total migrant population within 
EU/EEA countries [20]. Furthermore, the top countries 
where migrants arrive in the EU/EEA are high-incidence 
TB countries, the proportion of TB among migrants has 
increased from 10% in 2000 to 25% in 2010, and the 
main reported reason for active TB among migrants in 
the EU is reactivation of LTBI, suggesting that screen-
ing a wider group of migrants is warranted [8,21].

The literature has shown that treatment adherence by 
migrants depends on many factors [4], a finding that is 
supported by our study. Experts reported that migrants 
have higher rates of drop-out than other groups 
because of a lack of motivation, competing interests, 
and language barriers. It is unclear whether divergent 
approaches to screening location and timing of screen-
ing after arrival play a part in drop-out. Guidelines 

Figure 4
Priorities for strengthening design and delivery of latent tuberculosis infection screening programmes, European Union/
European Economic Area countries and Switzerland, September 2019–February 2020 (n = 30)
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[8,22,23] highlight the need for educational pro-
grammes, patient-centred LTBI management and free 
screening and treatment for migrants. Encouragingly, 
most countries in our survey reported free screening 
and treatment for LTBI.

Experts commented that they would like to see an 
expansion and strengthening of LTBI programmes tar-
geting migrants. This could include encompassing a 
wider range of migrants and a broader age spectrum, 
offering migrants tailored advice (including translat-
ing materials that address migrant-specific needs) and 
support, and combining LTBI screening with other dis-
eases and service delivery models – e.g., vaccination 
and other infectious disease screening programmes 
that address the specific needs of migrants. Migrants 
face many barriers to accessing healthcare and a range 
of socioeconomic, linguistic and cultural factors need 
to be considered. To improve such programmes will be 
critical for identifying community-based approaches 
that engage migrants in the design and delivery of 
interventions. Data are needed to show the effective-
ness and cost-effectiveness of these programmes to 
support governments in decision making about the 
utility of such screening approaches.

A limitation of our study is that we asked national 
experts to reflect on current policies and practice, 
which implies that we might have missed some local 
efforts not yet implemented on a national level. In 
addition, we are aware that experts may have differing 
views and knowledge levels. Considerable efforts were 
made to identify the correct respondent for each coun-
try, to mitigate against this and to identify the expert 
either responsible or with direct knowledge of the cur-
rent national TB/LTBI programme. If the expert initially 
approached was not directly involved in the national 
TB/LTBI programme, we identified the correct expert 
either through consultation with other experts within 
the country or by performing digital searches and con-
tacting the appropriate expert.

Conclusions
This survey provides policymakers and planners 
with information on the current state of LTBI screen-
ing approaches in EU/EEA countries and Switzerland. 
Our findings could inform national and local decision 
makers in how to strengthen and develop these pro-
grammes and improve health outcomes in migrant 
populations across the EU/EEA and Switzerland as 
we move towards TB elimination targets. Providing 
migrants with preventive health services, including 
migrants residing in high-income countries in the EU/
EEA, is a core component of the universal health cover-
age agenda within the context of the 2030 Agenda for 
Sustainable Development and its associated goals.

*Note
At the time of conducting this research, the United Kingdom 
was part of the European Union.

Acknowledgements
We thank the Executive Committee (Francesco Castelli and 
Edmond Puca) and members of the European Society for 
Clinical Microbiology and Infectious Diseases Study Group 
for Infections in Travellers and Migrants (ESGITM) for sup-
port with this project (https://www.escmid.org/index.
php?id=1229).

Funding

This study was funded by the European Society of Clinical 
Microbiology and Infectious Diseases (ESCMID) through 
a joint ESCMID Study Group for Infections in Travellers 
and Migrants (ESGITM) and an ESCMID Study Group for 
Mycobacterial Infections (ESGMYC) Research grant. IM is 
funded by a doctoral project from the European Union Horizon 
2020 research and innovation programme under the Marie-
Skłodowska Curie grant agreement (713660). KR is funded by 
a Rosetrees Trust (PhD studentship grant M775). SH is fund-
ed by the NIHR (NIHR Advanced Fellowship NIHR300072), 
the Academy of Medical Sciences (SBF005\1111), the 
Novo Nordisk Foundation/La Caixa Foundation (Mobility– 
Global Medicine and Health Research grant) and the World 
Health Organization. DG is a professor at Saint Camillus 
International University of Health and Medical Sciences in 
Rome and was supported by the Italian Ministry of Health 
Ricerca Corrente, Linea 4. The funding sources had no im-
pact on any decisions regarding this paper.

Conflict of interest
None declared.

Authors’ contributions
SH initiated the project. Questionnaire development was 
led by IM with support from SH and YS and piloted by DG 
and OA. Data collection and analysis was done by IM with 
support from SH, and data were validated by KR. IM and SH 
wrote the article with input from all co-authors.

References
1.	 Sotgiu G, Goletti D, Matteelli A. Global tuberculosis 

prevention: should we start from the beginning? The 
European respiratory journal: official journal of the European 
Society for Clinical Respiratory Physiology. 2019.  https://
doi.org/10.1183/13993003.01394-2019  https://doi.
org/10.1183/13993003.01394-2019 

2.	 Houben RMGJ, Dodd PJ. The Global Burden of Latent 
Tuberculosis Infection: A Re-estimation Using Mathematical 
Modelling. PLoS Med. 2016;13(10):e1002152.  https://doi.
org/10.1371/journal.pmed.1002152  PMID: 27780211 

3.	 Cohen A, Mathiasen VD, Schön T, Wejse C. The global 
prevalence of latent tuberculosis: a systematic review and 
meta-analysis. Eur Respir J. 2019;54(3):1900655.  https://doi.
org/10.1183/13993003.00655-2019  PMID: 31221810 

4.	 Rustage K, Lobe J, Hayward SE, Kristensen KL, Margineanu I, 
Stienstra Y, et al. Initiation and completion of treatment for 
latent tuberculosis infection in migrants globally: a systematic 
review and meta-analysis. Lancet Infect Dis. 2021;21(12):1701-
12.  https://doi.org/10.1016/S1473-3099(21)00052-9  PMID: 
34363771 

5.	 Öhd JN, Lönnroth K, Abubakar I, Aldridge RW, Erkens C, 
Jonsson J, et al. Building a European database to gather 
multi-country evidence on active and latent TB screening 
for migrants. Int J Infect Dis. 2019;80S:S45-9.  https://doi.
org/10.1016/j.ijid.2019.02.041  PMID: 30826482 

6.	 World Health Organization (WHO). Latent TB Infection: Updated 
and consolidated guidelines for programmatic management. 
Geneva: WHO; 2019. Available from: http://www.who.int/tb/
publications/2018/latent-tuberculosis-infection/en/

7.	 Pareek M, Watson JP, Ormerod LP, Kon OM, Woltmann G, White 
PJ, et al. Screening of immigrants in the UK for imported latent 
tuberculosis: a multicentre cohort study and cost-effectiveness 



8 www.eurosurveillance.org

analysis. Lancet Infect Dis. 2011;11(6):435-44.  https://doi.
org/10.1016/S1473-3099(11)70069-X  PMID: 21514236 

8.	 European Centre for Disease Prevention and Control (ECDC). 
Public health guidance on screening and vaccination for 
infectious diseases in newly arrived migrants within the EU/
EEA. Stockholm: ECDC; 5 Dec 2018. Available from: https://
www.ecdc.europa.eu/en/publications-data/public-health-
guidance-screening-and-vaccination-infectious-diseases-newly

9.	 Seedat F, Hargreaves S, Nellums LB, Ouyang J, Brown M, 
Friedland JS. How effective are approaches to migrant 
screening for infectious diseases in Europe? A systematic 
review. Lancet Infect Dis. 2018;18(9):e259-71.  https://doi.
org/10.1016/S1473-3099(18)30117-8  PMID: 29778396 

10.	 Collin SM, de Vries G, Lönnroth K, Migliori GB, Abubakar I, 
Anderson SR, et al. Tuberculosis in the European Union and 
European Economic Area: a survey of national tuberculosis 
programmes. Eur Respir J. 2018;52(6):1801449.  https://doi.
org/10.1183/13993003.01449-2018  PMID: 30309977 

11.	 Collin SM, Wurie F, Muzyamba MC, de Vries G, Lönnroth K, 
Migliori GB, et al. Effectiveness of interventions for reducing 
TB incidence in countries with low TB incidence: a systematic 
review of reviews. Eur Respir Rev. 2019;28(152):180107.  
https://doi.org/10.1183/16000617.0107-2018  PMID: 31142548 

12.	 Essadek HO, Mendioroz J, Guiu IC, Barrabeig I, Clotet L, Álvarez 
P, et al. Community strategies to tackle tuberculosis according 
to the WHO region of origin of immigrant communities. Public 
Health Action. 2018;8(3):135-40.  https://doi.org/10.5588/
pha.18.0011  PMID: 30271730 

13.	 European Centre for Disease Prevention and Control (ECDC). 
Cost-effectiveness analysis of programmatic screening 
strategies for latent tuberculosis infection in the EU/EEA. 
Stockholm: ECDC; 23 Mar 2018. Available from: https://www.
ecdc.europa.eu/en/publications-data/cost-effectiveness-
analysis-programmatic-screening-strategies-latent-
tuberculosis

14.	 van der Werf MJ, Rosales-Klintz S, de Vlas SJ. Screening 
for Latent Tuberculosis (TB) Infection in Low TB Incidence 
Countries. Clin Infect Dis. 2020;70(4):716-7.  https://doi.
org/10.1093/cid/ciz458  PMID: 31161216 

15.	 United Nations. (UN) General Assembly. Refworld. Resolution 
adopted by the General Assembly on 25 September 2015. 
Transforming our world: the 2030 Agenda for Sustainable 
Development. New York: UN General Assembly. 21 Oct 2015. 
Available from: https://www.refworld.org/docid/57b6e3e44.
html

16.	 Hargreaves S, Nellums LB, Ravensbergen SJ, Friedland 
JS, Stienstra Y, On Behalf Of The Esgitm Working Group 
On Vaccination In Migrants. Divergent approaches in 
the vaccination of recently arrived migrants to Europe: a 
survey of national experts from 32 countries, 2017. Euro 
Surveill. 2018;23(41).  https://doi.org/10.2807/1560-7917.
ES.2018.23.41.1700772  PMID: 30326996 

17.	 European Centre for Disease Prevention and Control (ECDC). 
Tuberculosis surveillance and monitoring in Europe 2020 –2018 
data. Stockholm: ECDC; 24 Mar 2020. Available from: https://
www.ecdc.europa.eu/en/publications-data/tuberculosis-
surveillance-and-monitoring-europe-2020-2018-data

18.	 Kunst H, Burman M, Arnesen TM, Fiebig L, Hergens M-P, 
Kalkouni O, et al. Tuberculosis and latent tuberculous infection 
screening of migrants in Europe: comparative analysis of 
policies, surveillance systems and results. Int J Tuberc Lung 
Dis. 2017;21(8):840-51.  https://doi.org/10.5588/ijtld.17.0036  
PMID: 28786791 

19.	 Dara M, Solovic I, Sotgiu G, D’Ambrosio L, Centis R, Tran R, et 
al. Tuberculosis care among refugees arriving in Europe: a ERS/
WHO Europe Region survey of current practices. Eur Respir J. 
2016;48(3):808-17.  https://doi.org/10.1183/13993003.00840-
2016  PMID: 27492827 

20.	 European Commission. Overall figures of immigrants in 
European society. Brussels: European Commission; 1 Jan 
2020. Available from: https://ec.europa.eu/info/strategy/
priorities-2019-2024/promoting-our-european-way-life/
statistics-migration-europe_en

21.	 European Centre for Disease Prevention and Control (ECDC). 
Assessing the burden of key infectious diseases affecting 
migrant populations in the EU/EEA. Stockholm: ECDC; 21 
May 2014. Available from: https://www.ecdc.europa.eu/en/
publications-data/assessing-burden-key-infectious-diseases-
affecting-migrant-populations-eueea#:~:text=The%20
report%20’Assessing%20the%20burden,HIV%20and%20
tuberculosis%20(TB)

22.	 Alsdurf H, Hill PC, Matteelli A, Getahun H, Menzies D. 
The cascade of care in diagnosis and treatment of latent 
tuberculosis infection: a systematic review and meta-
analysis. Lancet Infect Dis. 2016;16(11):1269-78.  https://doi.
org/10.1016/S1473-3099(16)30216-X  PMID: 27522233 

23.	 Rosales-Klintz S, Bruchfeld J, Haas W, Heldal E, Houben RMGJ, 
van Kessel F, et al. Guidance for programmatic management of 
latent tuberculosis infection in the European Union/European 
Economic Area. Eur Respir J. 2019;53(1):1802077.  https://doi.
org/10.1183/13993003.02077-2018  PMID: 30655449

License, supplementary material and copyright
This is an open-access article distributed under the terms of 
the Creative Commons Attribution (CC BY 4.0) Licence. You 
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate 
if changes were made. 

Any supplementary material referenced in the article can be 
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2022.


