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Migrants arriving from high tuberculosis (TB)-
incidence countries may pose a significant chal-
lenge to TB control programmes in the host country.
TB surveillance data for 2007-2013 submitted to the
European Surveillance System were analysed. Notified
TB cases were stratified by origin and reporting
country. The contribution of migrant TB cases to the
TB epidemiology in EU/EEA countries was analysed.
Migrant TB cases accounted for 17.4% (n=92,039) of
all TB cases reported in the EU/EEA in 2007-2013, con-
tinuously increasing from 13.6% in 2007 to 21.8% in
2013. Of 91,925 migrant cases with known country of
origin, 29.3% were from the Eastern Mediterranean,
23.0% from south-east Asia, 21.4% from Africa, 13.4%
from the World Health Organization European Region
(excluding EU/EEA), and 12.9% from other regions. Of
46,499 migrant cases with known drug-susceptibility
test results, 2.9% had multidrug-resistant TB, mainly
(51.7%) originating from the European Region. The
increasing contribution of TB in migrants from outside
the EU/EEA to the TB burden in the EU/EEA is mainly
due to a decrease in native TB cases. Especially in
countries with a high proportion of TB cases in non-
EU/EEA migrants, targeted prevention and control
initiatives may be needed to progress towards TB
elimination.

Introduction

The tuberculosis (TB) notification rate in the European
Union and European Economic Area (EU/EEA) declined
from 16.8 per 100,000 population in 2007 to 12.7 per
100,000 in 2013 [1]. However, in some low-incidence
countries, the decline in TB notification rate has
slowed down, especially in countries reporting a high
proportion of TB cases in individuals of foreign ori-
gin, i.e. migrants. In general, migration is influenced
by socioeconomic and political factors [2]. Economic,
social and political stability is relatively high in the
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EU/EEA which thus attracts immigrants from many
low-income countries around the world [3]. On aver-
age (years 2007-2012), 1.5 million migrants from out-
side the EU/EEA were registered annually in EU and
EEA countries [4]. A considerable proportion of these
migrants are coming from countries with a high TB bur-
den such as Bangladesh, Brazil, China, India, Morocco,
Pakistan, Russian Federation, Somalia and Ukraine [5].
They may arrive in the EU/EEA with active TB disease,
or with latent TB infection (LTBI). To detect TB disease
in migrants, several EU/EEA countries have introduced
(pre-)entry screening programmes [6-8]. Screening of
migrants for LTBI is also being explored by some coun-
tries, such as the Netherlands [9]. However, screen-
ing programmes will not identify all TB or LTBI cases
among migrants, due to the limited sensitivity of the
current screening tests (mainly chest x-ray and tuber-
culin skin test or interferon gamma release assay).
Also, not all migrant groups are covered by the screen-
ing programme, e.g. undocumented migrants are often
not included. In addition, migrants frequently travel
back to their country of origin where they may be (re-)
infected with TB [10].

Migrants developing TB may pose a challenge to TB pro-
grammes in the EU/EEA due to language and cultural
differences [11]. Also, undocumented migrants may not
access the healthcare system due to fear of deporta-
tion, and migrants whose stay is legal may be unfamil-
iar with the healthcare system and therefore encounter
problems in seeking healthcare [12]. Since countries
with low TB notification rates report high numbers
of TB cases in migrants in particular, it is important
to study this phenomenon because addressing TB in
migrants will be essential to achieving the goal of TB
programmes, i.e. TB elimination [13]. Therefore, the
aim of this study is to quantify and to geographically



FIGURE 1

FIGURE 2

Number of tuberculosis cases by year and origin, and
percentage of non-European Union/European Economic
Area cases among all tuberculosis cases, European Union/
European Economic Area, 2007-2013
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EEA: European Economic Area; EU: European Union; TB:
tuberculosis.

and epidemiologically characterise migration-related
importation of TB to EU/EEA countries.

Methods

The European Centre for Disease Prevention and Control
(ECDC) has collected case-based TB surveillance data
from EU and EEA countries since 2007 and stored them
in a common database (The European Surveillance
System, TESSy) hosted by ECDC. Designated national
surveillance institutions are responsible for data
reporting to TESSy and for data validation.

The detailed data collection methods and definitions
are described elsewhere [1]. TB cases were defined
according to agreed case definitions published by
the European Commission [14] and confirmed, prob-
able and possible cases were included in the analysis.
Surveillance data reported by 29 EU/EEA countries and
covering the period from 2007 to 2013 were extracted
from the database on 3 October 2014. Place of birth
was used as a proxy indicator for the geographic ori-
gin of a TB case in most countries; except for Austria,
Belgium, Greece, Poland, Hungary (from 2010 onwards)
and for Malta (only in 2010) where citizenship was
used. Place of birth outside EU/EEA borders was used
as proxy for migrant TB in most countries. Non-EU/
EEA citizenship was used for Austria, Belgium, Greece,
Poland, Hungary (from 2010 onwards) and for Malta
(only in 2010).

The analysis was restricted to TB cases with known ori-
gin. The areas of origin were defined according to the
World Health Organization (WHO) regions described in
the Global Tuberculosis Report, 2013 [15].

Number of tuberculosis cases of non- European Union/
European Economic Area origin by year and World
Health Organization Region, 2007-2013 (n=91,925)
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The European Region refers to the WHO European
Region excluding the EU and EEA (Iceland, Liechtenstein
and Norway) countries. To assign country of origin
(based on place of birth), we used the 1SO 3166-1
codes for countries, dependent territories, and spe-
cial areas of geographical interest which are published
by the International Organization for Standardization
[16]. The origin of cases reported by or from populated
Overseas Countries and Territories of EU countries was
assigned according to their geographic location and
such cases counted as cases in individuals of non-
EU/EEA origin. Cases reported/coded in the system
as originating (based on place of birth) either from
‘Soviet Union’ (Former Soviet Union (FSU) countries:
Armenia, Azerbaijan, Belarus, Estonia (EU), Georgia,
Kazakhstan, Kyrgyzstan, Latvia (EU), Lithuania (EU),
Moldova, Russian Federation, Tajikistan, Turkmenistan,
Ukraine and Uzbekistan) or ‘Yugoslavia’ (Bosnia and
Herzegovina, Croatia (EU), Kosovo*, Montenegro,
Serbia, Slovenia (EU) and the former Yugoslav Republic
of Macedonia) were classified as cases of unspecified
origin (n=114), because some parts of those two his-
torical countries belong to the EU today as indicated
in brackets.

Liechtenstein reported TB surveillance data to TESSy
only for 2007 and was therefore excluded from the
analysis. Croatia joined the EU in July 2013 and was con-
sidered a non-EU/EEA country in the analysis. France,
Italy, and Spain are not reporting drug resistance data
to TESSy and were excluded from the analysis of labo-
ratory data and drug resistance. Treatment outcome
data were not reported by France, Greece, and lItaly in
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FIGURE 3

Number of tuberculosis cases (A) and percentage of tuberculosis cases (B) of non- European Union/European Economic
Area origin among tuberculosis cases with known country of origin (B), by reporting country, European Union/European

Economic Area, 2007-2013 (n=91,925)
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2007-2012, and by Spain in 2007-2009. Therefore,
these countries were excluded from the treatment out-
come analysis. TB treatment was considered success-
ful if a case was cured or their treatment completed 12
months after start of treatment.
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TB cases were described by year of reporting, origin
and country of reporting. Native cases (EU/EEA origin)
and cases from outside the EU/EEA were compared by
sex, age, previous treatment history, TB site, labora-
tory confirmation status, drug resistance, HIV status
and treatment outcome. Differences were considered
statistically significant, if p<o.o1 as determined by



FIGURE 4

Distribution of tuberculosis cases originating from India, Pakistan, Somalia, Morocco, Turkey, Russian Federation,
Bangladesh and the Philippines across the five European Union/European Economic Area countries with the highest
reported numbers, 2007-2013 (n=47,440)
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EEA: European Economic Area; EU: European Union; TB: tuberculosis.
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TABLE A

Characteristics of tuberculosis cases with reported country of origin by region of origin, European Union/European
Economic Area, 2007-2013 (n=491,538)

WHO Region
ejeen L Eestem o subEast g, (ElEdEZ)g B W ericas
N % \ % N % ° @ @ % ? % ?

Total 399,613 | 81.3 | 91,925 | 18.7 | 26,945 | 29.3 | 21,097 | 23.0 | 19,629 | 21.4 12,280 13.4 | 6,697 7.3 5,277 5.7 491,538 100
Sex

Male 264,068 | 66.1 | 53,122 | 57.8 | 16,348 | 60.7 | 12,022 | 57.0 | 11,667 | 59.4 7,381 60.1 3,112 46.5 | 2,592 | 49.1 317,190 64.5
Female 135,220 | 33.8 | 38,580 | 42.0 | 10,545 | 39.1 | 9,016 | 42.7 | 7,918 40.3 4,868 39.6 | 3,561 53.2 | 2,672 | 50.6 173,800 35.4
Unknown 325 0.1 223 0.2 52 0.2 59 0.3 44 0.2 31 0.3 24 0.4 13 0.2 548 0.1
Age groups (years)

0-14 18,034 4.5 2,601 2.8 1,052 3.9 276 1.3 612 3.1 368 3.0 138 2.1 155 2.9 20,635 4.2
15-24 39,266 9.8 14,741 | 16.0 | 5,538 20.6 | 3,007 | 14.3 | 3,338 17.0 1,071 8.7 1,049 15.7 738 14.0 54,007 11.0
25—-44 122,780 | 30.7 | 48,683 | 53.0 | 13,012 | 48.3 | 12,439 | 59.0 | 11,584 | 59.0 4,910 40.0 | 3,740 55.8 | 2,998 | 56.8 171,463 34.9
45-64 135,147 | 33.8 17,611 | 19.2 | 4,786 | 17.8 | 3,499 | 16.6 | 3,210 16.4 3,680 30.0 | 1,379 20.6 | 1,057 | 20.0 152,758 31.1
65+ 83,946 21.0 8,157 8.9 2,504 9.3 1,864 | 8.8 856 4.4 2,236 18.2 379 5.7 318 6.0 92,103 18.7
Unknown 440 0.1 132 0.1 53 0.2 12 0.1 29 0.1 15 0.1 12 0.2 11 0.2 572 0.1

Previous TB history

No 317,268 | 79.4 | 70,386 | 76.6 | 21,080 | 78.2 | 17,409 | 82.5 | 14,728 | 75.0 7,838 63.8 | 5,105 | 76.2 | 4,226 | 80.1 387,654 78.9
Yes 58,781 14.7 5,721 6.2 1,627 6.0 1,137 | 5.4 996 5.1 1,411 11.5 337 5.0 213 4.0 64,502 13.1
Unknown 23,564 5.9 15,818 | 17.2 | 4,238 15.7 | 2,551 | 12.1 | 3,905 19.9 3,031 24.7 | 1,255 18.7 838 15.9 39,382 8.0

Site of disease

Pulmonary 333,989 | 83.6 | 53,111 | 57.8 | 13,737 | 51.0 | 9,215 | 43.7 | 11,961 | 60.9 10,168 82.8 | 4,287 | 64.0 | 3,743 | 70.9 387,100 78.8

E,ﬁtl,r:(;nary 64,968 | 16.3 | 38,463 | 41.8 | 13,109 | 48.7 | 11,818 | 56.0 | 7,592 | 38.7 | 2,032 | 16.5 | 2,384 | 35.6 | 1,528 | 29.0 | 103,431 | 21.0
Unknown 656 0.2 351 0.4 99 0.4 64 0.3 76 0.4 80 0.7 26 0.4 6 0.1 1,007 0.2

Laboratory confirmation

Confirmed 214,612 | 53.7 | 47,925 | 52.1 | 13,920 | 51.7 | 12,278 | 58.2 | 9,202 | 46.9 7,748 63.1 | 3,577 | 53.4 | 1,200 | 22.7 262,537 | 53.4

Not

confirmed 119,397 | 29.9 | 23,693 | 25.8 | 7,457 | 27.7 | 7,013 |33.2| 4,103 | 20.9 | 3,105 | 253 | 1,484 | 22.2 | 531 | 10.1 | 143,090 | 29.1
Laboratory

data not 65,604 16.4 | 20,307 | 22.1 | 5,568 | 20.7 | 1,806 | 8.6 | 6,324 | 32.2 1,427 11.6 | 1,636 | 24.4 | 3,546 | 67.2 85,911 17.5
reported

Drug resistance among DST done

DST done
among

laboratory
confirmed

147,090 | 68.5 | 46,499 | 97.0 | 13,580 | 97.6 |12,030 [ 98.0 | 8,945 | 97.2 7,322 94.5 | 3,443 | 96.3 | 1,179 | 98.3 | 193,589 | 73.7

Susceptible | 126,945 | 86.3 | 40,538 | 87.2 | 12,044 | 88.7 | 10,794 | 89.7 | 8,046 | 89.9 5,679 77.6 2,912 | 84.6 | 1,063 | 90.2 167,483 86.5

Mono-

resistant 8,664 5.9 3,492 7.5 1,069 7.9 813 6.8 614 6.9 552 7.5 358 10.4 86 73 12,156 6.3

Poly-

resistant 2,821 1.9 1,107 2.4 270 2.0 199 1.7 145 1.6 387 5.3 92 2.7 14 1.2 3,928 2.0

MDR among

DST done 8,660 59 1,362 | 2.9 197 1.5 224 | 1.9 140 1.6 704 9.6 81 2.4 16 1.4 10,022 5.2

XDR among
MDR

HIV status

691 8.0 80 5.9 6 3.0 2 0.9 2 1.4 68 9.7 2 2.5 o 0.0 771 7.7

Tested for

HIV 83,062 20.8 5,876 6.4 1,626 6.0 372 1.8 1,189 6.1 1,206 9.8 422 6.3 1,061 | 20.1 88,938 18.1

HIV-positive
among 3,999 4.8 567 9.6 32 2.0 18 4.8 289 24.3 114 9.5 14 3.3 100 9.4 4,566 5.1
tested

DST: drug susceptibility testing; MDR: multidrug resistant; EEA: European Economic Area; EU: European Union; N: number; WHO: World Health Organization; XDR:
extensively drug resistant.

2 Percentage among TB cases in individuals of non-EU/EEA origin.
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TABLE B

Characteristics of tuberculosis cases with reported country of origin by region of origin, European Union/European

Economic Area, 2007-2013 (n=491,538)

WHO Region

South-East
Asian

Total
non-EU/EEA

Eastern
Mediterranean

EU/EEA

African

European
(excluding EU/
EEA)

Western

o Ameri
Pacific ericas

N N % N %? N % ?

\

% * N %2 N % N %

Treatment outcome®

Number of

;ea;;grsted 352,428 77,875 22,687 17,975 16,452 10,574 5,632 4,555 430,303
2007-2012

Treatment

outcome 305,945 | 86.8 | 63,600 | 81.7 | 18,841 | 83.0 [ 16,492 | 91.7 | 11,994 | 72.9 9,148 86.5 | 4,443 | 78.9 | 2,656 | 58.3 369,545 85.9
reported

Success 228,351 | 74.6 | 49,256 | 77.4 | 15,141 | 80.4 | 12,839 | 77.8 | 9,328 77.8 6,444 70.4 | 3,349 75.4 2,155 81.1 277,607 75.1
Failed 6,900 2.3 109 0.2 29 0.2 9 0.1 10 0.1 48 0.5 10 0.2 3 0.1 7,009 1.9
Defaulted 20,176 6.6 3,436 5.4 848 4.5 1,083 | 6.6 615 5.1 538 5.9 271 6.1 81 3.0 23,612 6.4
Died 25,123 8.2 2,052 3.2 503 2.7 475 2.9 303 2.5 595 6.5 101 2.3 75 2.8 27,175 7.4
tsrteilaltcr)nnent 9,427 3.1 | 4,312 | 6.8 | 1,202 | 6.4 | 1,309 | 7.9 | 829 6.9 606 6.6 275 6.2 91 3-4 13,739 3.7
Not

evaluated 15,968 5.2 | 4,435 | 7.0 | 1,118 5.9 777 | 47 909 7.6 917 10.0 437 9.8 251 9.5 20,403 5.5

DST: drug susceptibility testing; MDR: multidrug resistant; EEA: European Economic Area; EU: European Union; N: number; WHO: World Health Organization; XDR:

extensively drug resistant.
2 Percentage among TB cases in individuals of non-EU/EEA origin.

b Treatment outcome 12 months after starting treatment for cases notified in 2007-2012.

chi-squared test. Statistical analysis was performed
using Stata 13 software (StataCorp, Texas, US).

Results

Of 527,467 TB cases notified in the EU/EEA from 2007
to 2013, 399,613 (75.8%) were reported as originating
from EU/EEA countries, 92,039 (17.4%) as originating
from non-EU/EEA countries, and for 35,815 (6.8%),
country of origin was not reported. Among 491,652 TB
cases with reported country of origin, 122,627 (24.9%)
originated from outside the reporting country. Of
these, 91,925 (75%) originated from outside the EU/
EEA, 30,588 (24.9%) were of EU/EEA origin, and 114
(0.1%) originated from ‘Soviet Union’ or ‘Yugoslavia’.
The proportion of TB cases with reported non-EU/EEA
origin increased from 13.6% (n=11,403) in 2007 to
21.8% (n=14,050) in 2013, the proportion of TB cases
with reported EU/EEA origin decreased from 77.8%
(n=65,390) in 2007 t0 73.4% (n=47,185) in 2013, while
the proportion of TB cases with unknown or unspeci-
fied origin decreased from 8.6% (n=7,221) to 4.8%
(n=3,092) in the same period (p<0.001) (Figure 1).

Of 92,039 cases with non-EU/EEA origin, the country
of origin was reported for 91,925 (99.9%) cases, with
the majority coming from the Eastern Mediterranean
Region (29.3%, n=26,945), the South-East Asian
Region (23.0 %, n=21.097) and the African Region
(21.4%, n=19,629) (Table).

Compared with native TB cases, TB cases in individu-
als of non-EU/EEA origin were more frequently female
(42.0% vs 33.8%, p<0.001) and under 45 years of age
(71.8% vs 45.1%, p<0.001) (Table). Cases of non-EU/

EEA origin had a previous TB history less frequently
(6.2% vs 14.7%, p<0.001), but a proportion of cases
with unknown previous history three times higher
than native cases. Extrapulmonary TB was much more
commonly diagnosed in cases of non-EU/EEA origin
(41.8% vs 16.3%, p<o0.001). Very similar proportions,
just over 50% of cases were laboratory-confirmed
in both native and migrant cases, but the latter were
much more extensively tested for drug susceptibil-
ity (97.0% vs 68.5%, p<0.001), and were found to be
mono-resistant and poly-resistant slightly more fre-
quently, but not multidrug-resistant (9.9% vs 2.9%,
p<0.001). The majority of multidrug-resistant (MDR) TB
and extensively drug-resistant (XDR) TB cases in indi-
viduals of non-EU/EEA origin were from the European
Region, where the highest percentage of MDR-TB cases
among the cases with available drug susceptibility
testing (DST) results (9.6%, n=704) was observed, as
well as the highest percentage of XDR-TB cases among
MDR-TB (9.7%, n=68). Of 704 MDR-TB cases origi-
nating from the European Region, 678 (96.3%) were
notified in cases coming from 13 non-EU/EEA ‘Soviet
Union’ countries (data not shown). The highest per-
centage of mono-resistance to a first-line anti-TB drug
was observed in cases originating from the Western
Pacific Region (10.4%, n=358). Most cases with mono-
resistance originated from the Philippines, Vietnam
and China (145, 117 and 48 respectively). Among the
mono-resistant TB cases from the Philippines, 83.4%
(n=121) were resistant to isoniazid, while in cases
originating from Vietnam and China, 55.6% (n=65)
and 60.4% (n=29) were resistant to isoniazid (data not
shown). In the period 2007-2013 the trend in MDR-TB
prevalence among cases of non-EU/EEA origin did

www.eurosurveillance.org



not change significantly (p=0.94, data not shown).
Cases of non-EU/EEA origin were tested for HIV much
less frequently than native cases (6.4% vs 20.8%,
p<0.001), but tested HIV-positive twice as often (9.6%
VS 4.8%, p<0.001). Among cases of non-EU/EEA origin,
the majority and highest prevalence of HIV co-infec-
tion was found in cases originating from the African
Region. A higher proportion of treatment success was
reported in migrant cases (77.4% Vs 74.6%, p<0.001),
while the proportion that died during treatment was
lower (3.2% vs 8.2%, p<0.001). The percentage of TB
cases where the treatment outcome was ‘lost to follow-
up’ was lower in the cases of non-EU/EEA origin (5.4%
VS 6.6%), but the percentage of non-evaluated cases
was higher (7.0% vs 5.2%). The lowest treatment suc-
cess rate, 70.4%, was observed among cases from the
European Region.

From 2007 to 2011, the number of notified TB cases
in individuals of non-EU/EEA origin increased for all
WHO Regions except for the European region (Figure
2). Thereafter, the number remained the same or
decreased slightly. In the same period, the number of
TB cases with unknown country of origin decreased
from 8.6% in 2007 to 4.8% in 2013. The mean annual
increase in the period 2007-2011 was highest for
cases originating from Americas (13.5%; standard
deviation (SD): 18.4), followed by the African Region
(10.9%; SD: 20.4), the South-East Asian Region (8.9%;
SD: 8.1), the Eastern Mediterranean Region (8.9%; SD:
5.3) and the Western Pacific Region (2.8%; SD: 4.2),
while for cases originating from the European Region a
mean annual decrease of 1.3% (SD: 3.7) was observed.
The mean increase in the number of notified cases
was the highest for cases originating from the Eastern
Mediterranean Region (n=309; SD: 183.1), followed by
the African Region (n=256; SD: 411.3), the South-East
Asian Region (n=248; SD: 238.2), the Americas (n=75;
SD: 145.1) and the Western Pacific Region (n=25; SD:
52.7). The notification of cases originating from the
European Region showed the mean decrease of 26
cases annually (SD: 63.2).

Of all TB cases in individuals of non-EU/EEA ori-
gin, 40.9% (n=37,573) were reported by the United
Kingdom (UK), 12.8% (n=11,728) by Germany and
10.1% (n=9,264) by Italy (Figure 3A. The highest con-
tribution of TB cases in individuals of non-EU/EEA ori-
gin to the national TB burden was observed in Norway
with 82.4% (n =1,997), Sweden with 79.9% (n = 3,274)
and Malta with 78.1% (n = 228) (Figure 3B).

The reported non-EU/EEA TB cases originated from 186
countries, dependent territories, and special areas of
geographical interest with 51.6% coming from India
(15.3%), Pakistan (10.9%), Somalia (8.5%), Morocco
(5.7%), Turkey (3.0%), Russian Federation (2.9%),
Bangladesh (2.7%), and the Philippines (2.6%). Their
distribution mirrors the typical migration flows and
destination country preferences (Figure 4). Between
2007 and 2013, increasing numbers of TB cases from
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India, Pakistan and Morocco were notified (p<o.001,
data not shown).

Most cases from India (80.3%, n=11,293) were reported
by the UK (Figure 4). The UK also reported a large per-
centage of the cases originating from Pakistan (70.5%,
n=7,073), from Somalia (41.2%, n=3,228), from
Bangladesh (74.7%, n=1,833), and from Philippines
(36.7%, n=892). Germany reported 66.8% (n=1,818)
of all reported cases from Turkey and 40.6% (n=1,091)
of all reported cases from Russian Federation. While,
Italy reported the largest percentage of cases from
Morocco (28.7%, n=1,493).

Discussion

Almost one in five TB cases notified in the EU/EEA
between 2007 and 2013 originated from a country
outside the EU/EEA, but this varied from<1% to>80%
between the 29 countries included in this study. The
percentage of migrant TB cases increased from 13.6%
to 21.8% between 2007 and 2013, while the overall
number of cases of non-EU/EEA origin increased from
11,403 in 2007 t0 14,975 in 2011 and slightly decreased
thereafter to 14,050 in 2013. The increasing percent-
age of migrant TB among all notified TB cases is largely
attributable to the decreasing numbers of native TB
cases and cases with unknown origin. The highest
mean annual increase in notifications was observed in
TB cases originating from the Eastern Mediterranean
and African Regions. The only decreasing trend was
seen in cases originating from the European Region.
Increasing trends in notified TB cases in migrants have
also been observed in other high-income countries
such as Australia, Canada, and the United States (US)

[17-19].

TB cases originating from eight countries accounted
for 51.6% of all TB cases in individuals of non-EU/
EEA origin. This can be explained by the burden of TB
in these countries [15] and the relatively high number
of migrants from these countries to the EU/EEA [5,6].
Data from Australia, Canada and the US showed that
the TB notification rate among migrants is strongly
associated with the TB burden in the country of origin
[18]. Among foreign-born and US-born cases in the US,
the level of education, living conditions, low income
and unemployment were associated with higher TB
rates; this association was stronger in the foreign-born
cases. According to the authors, these results support
the hypothesis that the TB rates among foreign-born
cases are more strongly influenced by experiences in
their country of origin than by the environments in the
host country [19]. Similarly to the situation in the EU/
EEA, the 25 to 44 years-old age group was most repre-
sented in the US among foreign-born TB cases [20]. In
the EU/EEA, the high proportions of males seen among
cases originating from the Eastern Mediterranean and
European Regions suggest that the majority of TB cases
from these regions are migrant workers. This is sup-
ported by Eurostat data according to which, on average



29% of residence permits were issued in 2008-2012
due to employment and 28% due to family reasons [5].

Exposure to TB before immigration to the EU/EEA and
when travelling back to the country of origin for family
visits may result in relatively high latent TB infection
rates in migrant populations [21-23]. Several studies
suggest that the majority of cases among migrants
occur due to TB infection or reinfection when travelling
to their home country [20,24,25] or due to reactivation
of latent TB [20,26,27]. However, TB in migrants might
also be due to recent infection or reinfection in the
host country after local exposure [27-30].

According to the Eurostat data, there are remarkable
differences in the number of migrants received by
different EU/EEA countries. The UK, lItaly, Germany,
France, the Netherlands and Spain received the high-
est number of non-EU/EEA migrants during the period
2007-2012 [4]. In most EU/EEA Member States, this
migration peaked in 2010, which was probably largely
attributable to the global financial crisis [4,31]. Both
the geographical distribution of reported TB cases in
individuals of non-EU/EEA origin and their overall trend
over time appears to follow the general migration pat-
terns described [5,20]. As the biggest reporting country
of TB cases in individuals of non-EU/EEA origin, the UK
saw the majority of these cases originating from India,
Pakistan and Bangladesh. The same three countries
were also among the top five countries contributing to
the TB burden in the US [20].

The highest prevalence of MDR-TB and XDR-TB was
observed among cases of non-EU/EEA European ori-
gin. In the US in 2007-2009, 1.5% of foreign-born
cases with available DST results were reported with
MDR-TB, and the highest percentage (9.3%) was
also observed among cases of European origin [32].
Equally, in Canada, the highest percentage of MDR-TB
cases (2.9%) among foreign-born TB cases originated
from the European Region [33]. This reflects the high
prevalence of drug resistance among TB cases in the
non-EU/EEA European Region [15].

Extrapulmonary TB was more frequently reported in
TB cases in individuals of non-EU/EEA origin. Since
extrapulmonary TB (excluding laryngeal TB) is rarely
infectious, these cases will not contribute to trans-
mission in the host country but do have an impact on
health service costs. Further, extrapulmonary TB can
result in significant suffering [34] and the diagnosis
is often challenging [35]. Therefore, healthcare work-
ers need to have a relatively high level of suspicion
when persons of non-EU/EEA origin present with unex-
plained signs and symptoms that might be caused by
extrapulmonary TB.

As expected, given the global HIV situation [36], most
HIV co-infections were observed among cases of
African and Western Pacific origin.

In Japan, 63.4% foreign-born smear-positive TB cases
had a successful treatment outcome in the period
2007-2010 [37]. The situation in the EU/EEA is much
better with 77.4% of TB cases in individuals of non-EU/
EEA origin having a successful treatment outcome 12
months after starting treatment. Among TB cases in
individuals of non-EU/EEA origin notified in EU/EEA,
17.9% percent did not have treatment outcome data
reported, while in Japan, treatment outcome was not
available for 16.6% of foreign-born smear-positive
cases [37]. In the EU/EEA, the lowest treatment suc-
cess rate (70.4%) was observed in cases from the
European Region. This is probably attributable to the
high percentage of MDR TB and XDR TB cases which
require more than 12 months of treatment and would
therefore be reported as ‘still on treatment’ 12 months
after starting treatment. Another reason may be the
high percentage of non-evaluated cases (10.0%) which
might mask the real number of cases lost to follow-up.
The non-uniform use of treatment outcome categories
such as ‘lost to follow-up’, ‘transferred out’, ‘still on
treatment’ and ‘unknown’ across the EU/EEA Member
States might contribute to the high number of cases
with non-evaluated treatment outcome [38]. In contrast
to an earlier publication from the year 2000 that cov-
ers the period 1993-1997, where origin from ‘Eastern
Europe’ and ‘Yugoslavia’ were identified as risk factors
for loss to follow-up [39], the percentage of this treat-
ment outcome in our study was smaller in TB cases in
individuals of non-EU/EEA origin than in cases of EU/
EEA origin. The percentage was especially low in cases
originating from the European Region outside the EU/
EEA. The treatment success rate in TB cases in individ-
uals of non-EU/EEA origin was higher compared with
native TB cases (77.4% vs 74.6%), and the fatality rate
was lower (3.2% vs 8.2%). The percentage of TB cases
over 64 years of age was lower in migrants compared
with native TB cases (8.9% vs 21.0%) which explains
the treatment outcome results.

Limitations

This study is based on TB surveillance data submit-
ted to ECDC by the EU/EEA countries. In the EU/EEA TB
surveillance system, only a limited number of variables
are collected. Also, not all reported information is com-
plete, and data quality is primarily the responsibility of
the individual country. The origin of 6.8% of TB cases
notified between 2007 and 2013 was not reported. In
addition, three countries did not report case-based
drug resistance data, and four countries did not report
case-based treatment outcome data for the whole
period. Due to this missing information, our results
might not provide the complete picture of TB epidemi-
ology among cases of non-EU/EEA origin. Furthermore,
TB rates among immigrants could not be calculated
due to the unavailability of migrant population data.

The differences in reporting of country of origin (coun-
try of birth vs nationality) might affect the compara-
bility of data between some countries. The burden of
non-EU/EEA migrant TB cases might be underestimated
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in countries reporting nationality, as the migrants
might have obtained the citizenship of the host country
before TB was diagnosed.

Italy, France and Spain are not reporting TB drug resist-
ance data to TESSy. The exclusion of TB cases reported
by these countries compromises the representative-
ness of laboratory results in this study as these three
countries received a relatively high number of non-EU/
EEA immigrants.

The laboratory confirmation rate has been shown to
be below 50% in some major reporting countries EU/
EEA MSs [1] which might lead to the underestimation of
resistant TB cases.

The HIV testing coverage among TB cases is subopti-
mal and does therefore not allow for an in-depth analy-
sis of the data. The low testing coverage might lead to
under- or over estimation of TB/HIV co-infection in EU/
EEA.

Conclusions

Migration from outside the EU/EEA contributes mark-
edly to the TB burden in the EU/EEA. Targeted preven-
tion and control efforts (e.g. access to healthcare for
all migrants including undocumented migrants, avoid-
ing interruption of treatment) and implementation of
active case finding approaches (e.g. screening at entry
point, screening for latent TB infection) focussed on
non-EU/EEA migrants may be needed in order to diag-
nose cases early, provide adequate treatment and sup-
port and reduce the burden of TB among migrants.

*This designation is without prejudice to positions
on status, and is in line with United Nations Security
Council resolution 1244/99 and the International
Court of Justice Opinion on the Kosovo declaration of
independence.
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