
The Netherlands is a low-incidence country for tu-
berculosis (TB). The TB notification rate was 4.6 

cases/100,000 population in 2017, the lowest ever re-
corded in the country. Most TB patients in the Nether-
lands are immigrants and asylum seekers. In 2017, of 
the Netherlands’ 787 TB patients, 74% were foreign-
born; persons from Eritrea and Somalia together ac-
counted for 26% of all foreign-born patients (1). In line 
with the World Health Organization (WHO) End TB 
Strategy and the related framework and plans toward 

TB elimination in low-incidence countries, the Neth-
erlands is aiming to reduce TB incidence by 25% in 
the next 5 years (2–5). The ultimate aim is to reach the 
preelimination phase for TB (<1 TB patient/100,000 
population/year) and subsequently elimination (<1 
TB patient/1 million population/year). One of the 
priority actions for low-incidence countries to pro-
ceed toward this goal is to have screening programs 
in place for active TB and latent TB infection (LTBI) 
in selected high-risk groups, such as asylum seekers 
from high-incidence countries (4).

Nearly one fourth of the world population has 
LTBI, which is especially prevalent among those liv-
ing in countries with high incidence of active TB (6). 
LTBI refers to a persistent host immune response to 
Mycobacterium tuberculosis antigens without evidence 
of clinically manifest active TB. Persons with LTBI 
generally have no symptoms of TB but are at risk for 
active TB. This risk is highest in the first 2 years after 
infection. Unlike active TB, which can usually be di-
agnosed on the basis of a combination of signs and 
symptoms, imaging (e.g., chest radiograph), and bac-
teriologic examination, LTBI is diagnosed by tuber-
culin skin test and interferon-γ release assays. There-
fore, screening programs for active TB differ from 
those for LTBI. Treatment of LTBI, which typically 
requires fewer antibiotic drugs over a shorter period 
compared with active TB, can prevent future onset of 
active TB and transmission of the disease (7).

In the Netherlands, asylum seekers and im-
migrants from countries with a WHO-estimated 
TB incidence of >50 cases/100,000 population and 
who have an intended stay in the Netherlands of 
>3 months undergo mandatory screening for ac-
tive TB. Asylum seekers are screened within the 
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Three quarters of tuberculosis (TB) patients in the Neth-
erlands are foreign-born; 26% are from Eritrea or Soma-
lia. We analyzed TB incidence rates in asylum seekers 
from Eritrea and Somalia in the first 5 years after arrival 
in the Netherlands (2013–2017) and performed survival 
analysis with Cox proportional hazards regression to 
analyze the effect of age and sex on the risk for TB. TB 
incidence remained high 5 years after arrival in asylum 
seekers from Eritrea (309 cases/100,000 person-years) 
and Somalia (81 cases/100,000 person-years). Age >18 
years was associated with a higher risk for TB in asy-
lum seekers from Eritrea (3.4 times higher) and Somalia 
(3.7 times higher), and male sex was associated with a 
1.6 times higher risk for TB in asylum seekers from Er-
itrea. Screening and treating asylum seekers from high-
incidence areas for latent TB infection upon arrival would 
further reduce TB incidence in the Netherlands.
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first 3 days after reporting to a reception center; 
immigrants are screened usually within the first 
3 months of arrival in the country. Furthermore, 
asylum seekers and immigrants from countries 
with a WHO-estimated TB incidence of >200 cas-
es/100,000 population (e.g., Somalia, which has an 
incidence of 270 cases/100,000 population) (8) or 
from countries with a high TB prevalence at entry 
screening in the Netherlands (e.g., Eritrea, which 
has a WHO-estimated incidence of 74 cases/100,000 
population but a prevalence of >280 cases/100,000 
population at entry screening in the Netherlands) 
(8,9) are offered biannual follow-up screening by 
chest radiograph during the first 2 years after ar-
rival (5,9). The coverage of entry screening of asy-
lum seekers is nearly 100%. However, the coverage 
of follow-up screening drops to 14% at 6 months 
after entry and 6% at 2 years after entry. A recent 
5-year evaluation of the Netherlands’ TB screening 
program for asylum seekers concluded that radio-
logic follow-up screening is not effective because 
of its low coverage. Only 36% of TB patients who 
were eligible for follow-up screening and did not 
have TB diagnosed at entry screening were found 
through follow-up screening (10).

Replacing radiologic follow-up screening with 
an LTBI screening and treatment program for asy-
lum seekers from high-incidence countries upon 
arrival in the Netherlands is likely to be more effec-
tive in reaching the targets set by the Netherlands’ 
TB Control Strategy. Such screening would identify 
persons at risk for active TB in the future and pro-
vide opportunities to prevent the disease. The Neth-
erlands’ Committee for Practical TB Control already 
recommended replacing radiologic screening with 
LTBI screening for immigrants and asylum seekers 
<18 years of age. As of the publication date of this ar-
ticle, this approach was being implemented for immi-
grants <18 years of age but not yet for asylum seekers 
(5,9). To inform policy makers and professionals on 
the potential benefit of an LTBI screening program 
for asylum seekers from high-incidence countries, we 
analyzed trends in TB incidence rates in asylum seek-
ers from Eritrea and Somalia in the first 5 years after 
their arrival in the Netherlands.

Methods
We performed a retrospective cohort study in asy-
lum seekers from Eritrea and Somalia who arrived 
in the Netherlands from January 1, 2013, through 
December 31, 2017. Because Eritrea was not yet an 
independent country before 1991, persons from Er-
itrea who were born before 1991 were actually born 

in Ethiopia. Because our data sources reported on 
country of birth (instead of nationality), we com-
bined the groups of asylum seekers from Eritrea 
whose country of birth was listed as Eritrea or Ethi-
opia (3.4% persons in this combined group were 
born in Ethiopia).

We obtained data from the Netherlands’ Im-
migration and Naturalization Service (IND) on 
asylum seekers from Eritrea and Somalia arriving 
in the Netherlands during the study period. IND 
provided data on numbers of asylum seekers and 
reason of request (e.g., first applications, repeated 
applications, family reunifications, and invited asy-
lum seekers) by country of birth, month and year of 
arrival, sex, and age group. We excluded repeated 
applications because these are usually from asylum 
seekers who reapply after a failed first application 
without leaving the country in between applica-
tions. The IND does not provide information on 
duration of stay in the Netherlands of asylum seek-
ers after registration (i.e., no linked data of asylum 
seekers who left the country or died are available). 
Because asylum seekers from Eritrea and Somalia 
are usually granted asylum in the Netherlands and 
therefore stay in the country (11), we assumed that 
the follow-up period of each person in the study 
population lasted either until the end of the study 
period (December 31, 2017) or until the event (TB 
diagnosis) occurred.

We obtained data from the Netherlands’ National 
TB Register (NTR) on TB patients from Eritrea and 
Somalia who arrived in the Netherlands during the 
study period (i.e., persons diagnosed with active TB 
through December 31, 2017). NTR contains detailed 
information on patient demographics (including date 
of arrival in the Netherlands, age, sex, and country 
of birth), diagnostic and disease characteristics, and 
treatment outcome. NTR also has information on 
whether patients belong to specific risk groups, such 
as asylum seekers or immigrants. Because asylum 
seekers who have onset of TB after obtaining asylum 
are registered as immigrants in NTR, we included 
asylum seekers and immigrants from NTR as long as 
they had arrived on or after January 1, 2013. We ex-
cluded TB patients with unknown date of arrival in 
the Netherlands (n = 41).

We defined cases of prevalent TB as active TB 
in patients who were registered in NTR as being 
found through entry screening, independent of 
the time that had passed since arrival. We defined 
cases of incident TB as active TB in patients who 
were not found through entry screening, including 
patients who self-reported symptoms and patients 
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found through follow-up screening or contact trac-
ing. Patients with pulmonary and extrapulmonary 
TB were included. Because entry screening is con-
ducted by using chest radiograph, mainly pul-
monary and some forms of intrathoracic TB (e.g., 
pleural TB) are detected by screening. TB diagnosis 
follows the criteria set by European Union member 
states (i.e., cases are confirmed if M. tuberculosis is 
found in patient specimens; cases are deemed prob-
able or possible if bacteriologic or clinical criteria 
are met) (12).

We merged both datasets (the cohort of asylum 
seekers from Eritrea and Somalia who arrived dur-
ing the study period and the TB patients registered in 
NTR) by month and year of arrival, country of birth, 
sex, and age. We calculated the total follow-up time 
(in person-months) for cases by subtracting the date 
of arrival from the date of diagnosis, and for noncases 
by subtracting the estimated date of arrival (set at the 
15th day of the registered month of arrival) from De-
cember 31, 2017.

We analyzed data by using the statistics software 
package Stata/SE 15.1 (https://www.stata.com). We 
described and compared characteristics of (prevalent 
and incident) cases and noncases and calculated inci-
dence rates by number of years after arrival. Because 
we were interested in the risk for TB over time in per-
sons with different follow-up periods, we performed 
survival analysis with Cox proportional hazards re-
gression. We calculated cumulative incidences and 
analyzed the effect of country of birth, calendar year 
of entry, age, and sex on the risk for active TB.

Results

Characteristics of the Study Population
The study population consisted of 26,057 persons 
(21,182 [81%] asylum seekers from Eritrea and 4,875 
[19%] from Somalia (Table 1). The number of asylum 
seekers from Eritrea and Somalia arriving per calen-
dar year varied. Whereas the peak of asylum seekers 
from Eritrea arriving in the Netherlands occurred 
in 2015, the arrival of asylum seekers from Somalia 
peaked in 2013 (and the years before), resulting in dif-
ferent median follow-up periods of the study popu-
lation: 27 months (interquartile range 13–32 months) 
for those from Eritrea and 49 months (interquartile 
range 39–53 months) for those from Somalia. Asylum 
seekers from Eritrea were more often >18 years of age 
(65%) than those from Somalia (30%) (p<0.001). The 
proportion of men and boys in the study population 
from Eritrea was higher than that in the study popu-
lation from Somalia (61% vs. 48%; p < 0.001).

A total of 546 TB patients were identified. Sev-
enty-eight patients (61 from Eritrea and 17 from So-
malia) had prevalent TB found through entry screen-
ing, indicating a TB prevalence at entry of 288 (95% 
CI 224–370) cases/100,000 population for asylum 
seekers from Eritrea and 349 (95% CI 217–560) cas-
es/100,000 population for those from Somalia. The 
other 468 patients had incident TB (338 were from Er-
itrea and 130 from Somalia), corresponding to overall 
incidence rates of 747 (95% 672–831) cases/100,000 
population for asylum seekers from Eritrea and 712 
(95% CI 600–846) cases/100,000 population for those 
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Table 1. Characteristics of asylum seekers from Eritrea and Somalia in whom active TB was detected, the Netherlands, 2013–2017* 

Characteristic Total study population 
Country of origin 

p value† Eritrea Somalia 
Population size, no. 26,057 21,182 4,875 NA 
Arrivals per year     
 2013 3,741 (14.4) 911 (4.3) 2,830 (58.1) <0.001 
 2014 5,353 (20.5) 4,168 (19.7) 1,185 (24.3) <0.001 
 2015 8,889 (34.1) 8,378 (39.6) 511 (10.5) <0.001 
 2016 3,484 (13.4) 3,250 (15.3) 234 (4.8) <0.001 
 2017 4.590 (17.6) 4,475 (21.1) 115 (2.4) <0.001 
Age group     
 <18 y 10,750 (41.3) 7,320 (34.6) 3,430 (70.4) <0.001 
 >18 y 15,307 (58.7) 13,862 (65.4) 1,445 (29.6) <0.001 
Sex     
 F 10,731 (41.2) 8,191 (38.7) 2,520 (51.7) <0.001 
 M 15,326 (58.8) 12,991 (61.3) 2,355 (48.3) <0.001 
Persons with prevalent TB 78 (0.3) 61 (0.3) 17 (0.4) 0.48 
 Of whom had PTB 59/78 (75.6) 49/61 (80.3) 10/17 (62.5) 0.068 
Persons with incident TB 468 (1.8) 338 (1.6) 130 (2.7) <0.001‡ 
 Of whom had PTB 238/468 (50.9) 181/338 (53.6) 57/130 (43.5) 0.060 
 Detected in follow-up screening 77/468 (16.5) 67/338 (19.8) 10/130 (7.6) 0.002 
*Values are no. (%) unless indicated. NA, not applicable; PTB, pulmonary tuberculosis; TB, tuberculosis. 
†Case-patients from Eritrea compared with those from Somalia. 
‡Proportion of incident cases cannot truly be compared between case-patients from Eritrea and those from Somalia because follow-up time was different 
(median of 28 months for case-patients from Eritrea versus 49 months for those from Somalia). 
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from Somalia. Sixteen percent of incident cases were 
identified through follow-up screening. The propor-
tion of pulmonary TB was higher among patients 
identified through entry screening than those identi-
fied after arrival (76% vs. 51%; p<0.001).

Incidence Rates over Time and Survival Analysis
We determined the trend in TB incidence rate over 
the first 5 years after arrival in the Netherlands, strati-
fied by country of birth (Figure 1). Among asylum 
seekers from Eritrea, the incidence rate dropped from 
925 (95% CI 796–1,073) cases/100,000 person-years 
in the first year after arrival to 150 (95% CI 62–360) 
cases/100,000 person-years in the fourth year after 
arrival and to 309 (95% CI 44–2,195) cases/100,000 
person-years in the fifth year after arrival. For asylum 
seekers from Somalia, the incidence rate dropped 
from 1,086 (95% CI 828–1,425) cases/100,000 person-
years in the first year after arrival to 260 (95% 135–
500) cases/100,000 person-years in the fourth year 
after arrival and to 81 (95% CI 11–575) cases/100,000 
person-years in the fifth year after arrival. The large 
95% CI around the fifth year incidence rate in asylum 
seekers from Eritrea reflects the small number of this 
population that had been followed up in this study 
for 5 years.

Figure 2 depicts the Kaplan-Meier curve for onset 
of TB over time. The cumulative risk for TB was ≈3% 
over the first 5 years after arrival in both groups.

Effect of Age and Sex
When stratified by country of birth, age >18 years 
was associated with a higher risk for TB in the study 
population (hazard ratio 3.4 [95% CI 2.4–4.9] in asy-
lum seekers from Eritrea and 3.7 [95% CI 2.6–5.3] in 

those from Somalia) (Table 2). In asylum seekers from 
Eritrea, male sex was also associated with a higher 
risk for TB (hazard ratio 1.6 [1.3–2.1]); in those from 
Somalia, no association with sex was found. Because 
of strong (graphic) evidence against the proportional 
hazards assumption for the variable calendar year 
of arrival, we further stratified by this variable (data 
not shown). The effect of age and sex in a model with 
stratification by country of birth and calendar year of 
arrival appeared similar to the model with stratifica-
tion by country of birth only but was not statistically 
significant because of small numbers in each stratum.

Discussion
Our study showed that asylum seekers in the Nether-
lands from Eritrea and Somalia have a high risk for TB: 
0.3% had TB upon arrival, and ≈3% had onset of TB in 
the first 5 years after arrival. Although incidence rates 
gradually declined, they were still 10–50 times higher 
than the overall TB incidence in the Netherlands. Fur-
thermore, our study provides additional insight in 
specific risk groups for active TB: adult (mainly those 
18–35 years old) asylum seekers from Eritrea and So-
malia were at higher risk for TB compared with those 
<18 years of age, as were men and boys from Eritrea 
compared with women and girls from Eritrea.

These results are consistent with a study con-
ducted in the Netherlands in 2004, which showed 
that the incidence of pulmonary TB remained high in 
immigrants from high-incidence countries at least a 
decade after arrival in the Netherlands (13). A study 
in Denmark showed that in the 1990s, the annual in-
cidence of TB in immigrants from Somalia decreased 
only gradually during the first 7 years of residence, 
from 2,000 to 700 cases/100,000 population (14).  
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Figure 1. Trend of 
TB incidence rates 
(cases/100,000 person-years) 
of asylum seekers arriving 
from Eritrea and Somalia in 
the Netherlands, 2013–2017, 
by year after arrival. Error 
bars indicate 95% CIs; upper 
limit of the 95% CI for persons 
from Eritrea in the fifth year 
after arrival (2017) is 2,195. 
TB, tuberculosis.
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Although these studies provide data on changes in in-
cidence over time, we used survival analysis methods 
to analyze and depict the risks of a cohort of newly 
arrived asylum seekers, which enabled us to take into 
account the different follow-up periods for each per-
son in the study.

The TB prevalence and incidence rates in asy-
lum seekers from Eritrea and Somalia in our study 
were much higher than the WHO-estimated TB 
incidence in Eritrea (74 cases/100,000 popula-
tion) and in Somalia (270 cases/100,000 popula-
tion) (8). A plausible explanation for this finding 
is the additional risk for infection while traveling 
to Europe, where overcrowding and unsanitary 
conditions are common along travel routes, on 
top of the baseline infection risk in the country of 
birth (15,16). Walker et al. (17) found molecular 
and epidemiologic evidence for this in their study 
of a cluster of multidrug-resistant M. tuberculosis  

infections among patients arriving in Europe from 
the Horn of Africa. A second explanation could be 
an increased risk for TB because of vitamin D de-
ficiency, malnutrition, and stress (15). These con-
ditions are common in asylum seekers during the 
often stressful asylum application procedures and 
during the first years of settlement in the new coun-
try. Third, transmission within ethnic groups in the 
new country of residence can also contribute to the 
higher TB rates found in asylum seekers. Occasion-
al outbreaks have been reported in ethnic groups, 
including recently arrived asylum seekers (18). Fi-
nally, the WHO figures could be an underestima-
tion of actual TB rates (18–20).

Our findings support the recommendations 
for LTBI screening of asylum seekers from high 
TB-incidence countries (4). In our study, most TB 
cases in asylum seekers from Eritrea and Somalia 
occurred after initial radiologic screening for active 
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Figure 2. Kaplan-Meier curve 
indicating risk for TB among 
asylum seekers arriving from 
Eritrea and Somalia in the 
Netherlands, over a 60-month 
follow-up period (2013–2017). 
TB, tuberculosis.

 
Table 2. Results of Cox proportional hazards regression analysis indicating hazard ratios for age and sex, stratified by country of birth, 
among asylum seekers from Eritrea and Somalia with incident tuberculosis cases, the Netherlands, 2013–2017 
Country of origin and characteristic Total No. cases (%) Hazard ratio (95% CI) 
Eritrea 
 Age group 
  <18 y 7,301 35 (0.5) Referent 
  >18 y 13,820 303 (2.2) 3.4 (2.4–4.9) 
 Sex      
  F 8,185 86 (1.1) Referent 
  M 12,936 252 (2.0) 1.6 (1.3–2.1) 
Somalia 
 Age group 
  <18 y 3,419 54 (1.6) Referent 
  >18 y 1,439 76 (5.3) 3.7 (2.6–5.3) 
 Sex      
  F 2,513 74 (2.9) Referent 
  M 2,345 56 (2.4) 1.0 (0.7–1.4) 
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TB, and only a few cases were identified by radio-
logic follow-up screening (partly because of the 
low coverage of follow-up screening). LTBI screen-
ing and treatment can prevent active TB, includ-
ing extrapulmonary forms. Furthermore, because 
LTBI might reactivate to active disease many years 
after infection, LTBI screening also has the poten-
tial to prevent TB in asylum seekers many years 
and even decades after arrival in the new country. 
Implementing an LTBI screening program in asy-
lum seekers is not easy. A survey conducted by the 
WHO Regional Office for Europe and the European 
Respiratory Society showed that 53% of countries 
in Europe performed systematic LTBI screening in 
refugee populations (21). A study conducted in 11 
selected countries of Europe indicated that these 
countries had very different methods and policies 
for migrant TB or LTBI screening (22). Systematic 
reviews have demonstrated that limited infor-
mation is available on the yield and effectiveness 
of migrant LTBI screening (22,23). Furthermore, 
cost-effectiveness of LTBI screening as predicted 
in mathematical models is highly setting-specific, 
with best results achieved if restricted to migrants 
from high-incidence countries (24).

Our study had several strengths. We were able 
to combine national comprehensive data on immi-
gration and TB notification; thus, we could calculate 
incidence rates for specific groups of asylum seekers 
and show trends over time after arrival. Moreover, by 
using a Cox proportional hazards regression model, 
we were able to assess the effect of risk factors such as 
sex and age on the risk for TB. 

Our study also had some limitations. First, no 
data were available on the actual follow-up period 
of persons in the study population who did not have 
TB diagnosed. Although most asylum applicants 
from Eritrea and Somalia are granted asylum and 
will therefore stay in the Netherlands (11), some 
might have moved to another country (or died) 
before the end of our study period, meaning that 
we possibly underestimated the TB incidence rates 
in asylum seekers from Eritrea and Somalia. On 
the other hand, whereas we included only asylum 
seekers (not immigrants) from the IND database, 
we did not differentiate between asylum seekers 
and immigrants among the TB patients included 
in our study. The reason for this was that asylum 
seekers who obtained a residence permit before 
having their TB diagnosed are registered in NTR as 
immigrants, even though most arrived in the Neth-
erlands as asylum seekers. Very few asylum seekers 
from Eritrea and Somalia come to the Netherlands 

as immigrants (11,25), so we expect that this limita-
tion has not led to a substantial overestimation of 
TB incidences in our study. Second, no information 
on travel routes was available for our study popu-
lation, and no distinction could be made between 
asylum seekers who had undertaken the often long 
and stressful journey by land and water and those 
who came directly by airplane, for example, for 
the purpose of family reunification. Future studies 
should take these differences into account. More-
over, we only analyzed data on asylum seekers 
from 2 countries with high TB incidence countries 
(Eritrea and Somalia), so the results might not re-
flect trends in onset of active TB in asylum seekers 
from other high-incidence countries. However, be-
cause asylum seekers from other countries in Africa 
often share the same hazardous journey, their risk 
for TB is probably similarly elevated. An investiga-
tion into whether the risks for active TB after arrival 
in the Netherlands differ between asylum seekers 
and other migrants from high-incidence countries 
(e.g., persons migrating to the Netherlands because 
of work or study) would be warranted. We recom-
mend additional studies of longer follow-up peri-
ods to enable a more extensive analysis of trends 
in TB incidence rates, molecular studies differen-
tiating disease caused by in-country transmission 
or reactivation of premigration acquired infection, 
and studies evaluating the effectiveness and impact 
of LTBI screening programs in asylum seekers.

In conclusion, our study results clearly show 
that asylum seekers from Eritrea and Somalia re-
main at high risk for active TB for at least the first 
5 years after arrival in the Netherlands. This find-
ing underscores the need for an LTBI screening 
and treatment program for high-risk groups. LTBI 
screening and preventive treatment will also accel-
erate TB control and contribute toward the elimina-
tion of TB.

Acknowledgment
We gratefully acknowledge Alina Nicolaie for her  
contributions to the statistical analysis. 

About the Author
Dr. van den Boogaard is a medical doctor in infectious 
disease control who conducted this study as part of her 
fellowship in the European Programme for Intervention 
Epidemiology Training of the European Centre for Disease 
Prevention and Control, for which she worked at the 
National Institute of Public Health and the Environment in 
the Netherlands.

680	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 4, April 2020



TB in Asylum Seekers, the Netherlands

References
  1.	 Slump E, Bregman IM, Erkens CGM, Van Hunen R,  

Schimmel HJ, Van Soolingen D, et al. Tuberculose in  
Nederland 2017. Surveillance rapport inclusief rapportage 
monitoring van interventies. 2018 [cited 2020 Feb 7].  
https://www.rivm.nl/publicaties/tuberculose-in- 
nederland-2017-surveillancerapport-inclusief-rapportage-
monitoring-van 

  2.	 World Health Organization and European Respiratory  
Society. Framework towards tuberculosis elimination in  
low-incidence countries. Report no. WHO/HTM/
TB/2014.13. 2014 [cited 2020 Feb 7]. https://www.who.int/
tb/publications/elimination_framework

  3.	 Uplekar M, Weil D, Lönnroth K, Jaramillo E, Lienhardt C, 
Dias HM, et al.; for WHO’s Global TB Programme. WHO’s 
new End TB Strategy. Lancet. 2015;385:1799–801.  
https://doi.org/10.1016/S0140-6736(15)60570-0

  4.	 Lönnroth K, Migliori GB, Abubakar I, D’Ambrosio L,  
de Vries G, Diel R, et al. Towards tuberculosis elimination: an 
action framework for low-incidence countries. Eur Respir J. 
2015;45:928–52. https://doi.org/10.1183/09031936.00214014

  5.	 De Vries G, Riesmeijer R. Nationaal plan tuberculosebe-
strijding 2016–2020. Op weg naar eliminatie. RIVM rapport 
2016–0028. 2016 [cited 2020 Feb 7]. https://www.rivm.nl/
publicaties/nationaal-plan-tuberculosebestrijding-2016- 
2020-op-weg-naar-eliminatie 

  6.	 Houben RMGJ, Dodd PJ. The global burden of latent  
tuberculosis infection: a re-estimation using mathematical  
modelling. PLoS Med. 2016;13:e1002152. https://doi.org/ 
10.1371/journal.pmed.1002152

  7.	 World Health Organization. Latent TB infection: updated 
and consolidated guidelines for programmatic management. 
Report no. WHO/CDS/TB/2018.4. 2018 [cited 2020 Feb 7]. 
https://www.who.int/tb/publications/2018/latent- 
tuberculosis-infection

  8.	 World Health Organization. Global tuberculosis report 2017. 
Report no. WHO/HTM/TB/2017.23. 2018 [cited 2020 Feb 
7]. http://apps.who.int/medicinedocs/en/m/abstract/
Js23360en

  9.	 de Vries G, Gerritsen RF, van Burg JL, Erkens CGM,  
van Hest NAH, Schimmel HJ, et al. Tuberculose bij asielzoekers  
in Nederland: descriptief onderzoek onder de 2 grootste  
groepen asielzoekers. Ned Tijdschr Geneeskd. 2016;160:D51.

10.	 Van Rest JF, Erkens CGM, De Vries G. Evaluatie  
tuberculosescreening asielzoekers. Resultaten binnenkomst 
en vervolgscreening op tuberculose van asielzoekers  
in de jaren 2011–2015. 2017 [cited 2020 Feb 7].  
https://www.kncvtbc.org/uploaded/2018/02/ 
Evaluatie-tuberculosescreening-asielzoekers-2011-2015.pdf

11.	 Centraal Bureau voor de Statistiek. Verblijfsvergunningen 
voor bepaalde tijd; verblijfsgrond en nationaliteit. 2019 [cited 
2019 Jul 8]. https://opendata.cbs.nl/statline/#/CBS/nl/
dataset/82027NED/table?ts=1563880717484

12.	 European Centre for Disease prevention and Control and 
World Health Organization Regional Office for Europe.  
Tuberculosis surveillance and monitoring in Europe. 
2019–2017 data. 2019 [cited 2020 Feb 7]. https://www.ecdc.
europa.eu/en/publications-data/tuberculosis-surveillance-
and-monitoring-europe-2019 

13.	 Vos AM, Meima A, Verver S, Looman CWN, Bos V,  
Borgdorff MW, et al. High incidence of pulmonary  
tuberculosis persists a decade after immigration, the  
Netherlands. Emerg Infect Dis. 2004;10:736–9.  
https://doi.org/10.3201/eid1004.030530

14.	 Lillebaek T, Andersen AB, Dirksen A, Smith E,  
Skovgaard LT, Kok-Jensen A. Persistent high incidence 

of tuberculosis in immigrants in a low-incidence country. 
Emerg Infect Dis. 2002;8:679–84. https://doi.org/10.3201/
eid0807.010482

15.	 Hayward S, Harding RM, McShane H, Tanner R. Factors 
influencing the higher incidence of tuberculosis among  
migrants and ethnic minorities in the UK. F1000 Res. 
2018;7:461. https://doi.org/10.12688/f1000research.14476.1

16.	 Menzies NA, Hill AN, Cohen T, Salomon JA. The impact of 
migration on tuberculosis in the United States. Int J Tuberc 
Lung Dis. 2018;22:1392–403. https://doi.org/10.5588/
ijtld.17.0185

17.	 Walker TM, Merker M, Knoblauch AM, Helbling P, Schoch OD,  
van der Werf MJ, et al.; MDR-TB Cluster Consortium. A  
cluster of multidrug-resistant Mycobacterium tuberculosis 
among patients arriving in Europe from the Horn of Africa: a  
molecular epidemiological study. Lancet Infect Dis. 2018; 
18:431–40. https://doi.org/10.1016/S1473-3099(18)30004-5

18.	 Roof I, Jajou R, Kamst M, Mulder A, de Neeling A,  
van Hunen R, et al. Prevalence and characterization of  
heterogeneous variable-number tandem-repeat clusters  
comprising drug-susceptible and/or variable resistant  
Mycobacterium tuberculosis complex isolates in the  
Netherlands from 2004 to 2016. J Clin Microbiol. 2018; 
56:e00887–18. https://doi.org/10.1128/JCM.00887-18 

19.	 Lillebaek T, Andersen AB, Bauer J, Dirksen A, Glismann S, 
de Haas P, et al. Risk of Mycobacterium tuberculosis  
transmission in a low-incidence country due to immigration 
from high-incidence areas. J Clin Microbiol. 2001;39:855–61. 
https://doi.org/10.1128/JCM.39.3.855-861.2001

20.	 Diel R, Rüsch-Gerdes S, Niemann S. Molecular epidemiology 
of tuberculosis among immigrants in Hamburg, Germany. 
J Clin Microbiol. 2004;42:2952–60. https://doi.org/10.1128/
JCM.42.7.2952-2960.2004

21.	 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;48:808–17. https://doi.org/10.1183/ 
13993003.00840-2016

22.	 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;21:840–51. https://doi.org/10.5588/ijtld.17.0036

23.	 Greenaway C, Pareek M, Abou Chakra CN, Walji M, 
Makarenko I, Alabdulkarim B, et al. The effectiveness and 
cost-effectiveness of screening for latent tuberculosis among 
migrants in the EU/EEA: a systematic review. Euro Surveill. 
2018;23. https://doi.org/10.2807/1560-7917.ES.2018.23.14.17-
00543

24.	 Zenner D, Hafezi H, Potter J, Capone S, Matteelli A.  
Effectiveness and cost-effectiveness of screening migrants 
for active tuberculosis and latent tuberculous infection. Int J 
Tuberc Lung Dis. 2017;21:965–76. https://doi.org/10.5588/
ijtld.16.0935

25.	 Van Rest JF, Erkens GM, De Vries G. Evaluatie  
tuberculosescreening immigranten. Resultaten  
binnenkomst-en vervolgscreening op tuberculose van  
immigranten in de jaren 2011–2015. 2017 [cited 2019 Aug 9].  
https://www.kncvtbc.org/uploaded/2018/02/ 
Evaluatie-tuberculosescreening-immigranten-2011-2015.pdf

Address for correspondence: Jossy van den Boogaard, National 
Institute for Public Health and the Environment (RIVM), Antonie 
van Leeuwenhoeklaan 9, 3721 MA Bilthoven, The Netherlands; 
email: jossy.van.den.boogaard@rivm.nl

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 4, April 2020	 681


