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Abstract

Introduction: Migration of population contributes to the transmission of tuberculosis (TB), particularly multidrug-resistant
tuberculosis. In the countries of Western Europe, the immigrants’ inflow contributes to the deterioration of the epidemiological
situation. Majority of newly detected TB cases in some countries were affirmed among immigrant and foreign born population.
In Poland, this problem has not been investigated up to 2005. The aim of the study was the assessment of the occurrence of
tuberculosis in immigrants treated in the Mazovian Centre for Treatment of Lung Diseases and Tuberculosis in Otwock.
Material and methods: This work had a retrospective character. The number of cases of tuberculosis in immigrants
admitted between 2002 and 2007 was calculated from the data base of the Mazovian Centre for Treatment of Lung Diseases
and Tuberculosis; 125 patients, whose basic demographic data, bacteriological status and the radiological changes sug-
gested TB, were included in the study.

Results: The foreigners made up to 0.5-1.7% all tuberculosis cases treated in Mazovian Centre for Treatment of Lung
Diseases and Tuberculosis. Among confirmed cases, twenty four nationalities were seen. Nationals of the Russian Federa-
tion (coming from the Republic of Chechnya) formed the biggest group (24%), followed by the Vietnamese (21%) and the
Ukrainians (12%). Most of all cases were young men (77%; average age — 34 years). Children made up to 12% of all cases.
Tuberculosis of the lungs was predominating, and there were culture confirmed extrapulmonary locations in 13.6% of cases.
Bacteriological confirmation was achieved in 53% of cases, but up to 22.7% cases were resistant to one of the
antituberculosis medicines and 13.6% was multidrug-resistant.

Conclusions: Despite the fact, that immigrants made up a small proportion among all the patient treated for tuberculosis in
Mazovia, their number systematically increases. High proportion of multidrug-resistant tuberculosis reported in foreign-born
cases is a concern.
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Introduction

Human migration between countries and con-
tinents is one of the factors contributing to the
spread of infectious diseases [1, 2]. The difficult
economic situation in many Asian and African
countries results in mass emigration to developed
countries where labour is being sought. The preva-
lence rates of tuberculosis (TB) in the Asian and

African regions exceed those in most European
countries by a factor of 20 to 50 times [3]. The sig-
nificant human migration from regions with a high
prevalence of TB may result in a worsening of ep-
idemiological parameters in developed countries
which are targets for economic migration. In some
European countries, such as the Netherlands, Swe-
den, and Denmark, the number of new cases in im-
migrants, who account for a small part of the gene-
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ral population, already exceeds 60% (or 68% in the
Netherlands) of all the registered cases of TB [4,
5]. The prevalence rate of TB in the native French
population is 6 per 100,000, which is about ten
times less than the prevalence rate in the immi-
grant populations, mainly among the immigrants
from North Africa (57 per 100,000), raising the
prevalence rate for the overall population to
10 per 100,000 [6]. In the United Kingdom, the di-
fferences in prevalence rates between the autoch-
thonous population (4.4 per 100,000) and certain
populations of foreign-born settlers are even greater
(120-210 per 100,000) [5]. Migration also promotes
the spread of infections caused by drug-resistant
mycobacteria [1]. The overwhelming majority of
cases of multidrug-resistant tuberculosis (MDR-TB)
in developed countries, such as the United States
and Canada, are detected in immigrants [7, 8].

Immigrants are a very heterogeneous group of
people who differ in terms of country of origin,
reason for emigration, and economic status. Many
sputum-positive immigrants work or live illegally
in developed countries. Fearing deportation, they
refuse to see a doctor and be treated, posing a risk
to people with whom they come into contact. In
addition, the insularity of many groups of immi-
grants and the language and cultural barriers fur-
ther impede the provision of medical and social
assistance to foreigners. The lack of a permanent
address and frequent changes of place of abode
among immigrants are additional issues that make
the treatment and epidemiological surveillance of
patients with diagnosed TB even more difficult. In
their communities, TB has become such an impor-
tant problem that in developed countries it is cur-
rently being carefully monitored, as are drug-resist-
ance and HIV co-infection [9].

In Poland, data on the proportion of immigrants
among TB patients are very scarce. It was not until
2005 that new cases of TB in immigrants started to
be recorded in the central TB registry [10]. They had
not been included in the registry before, which is
why it was difficult to determine their proportion
in the general population of patients with TB. No
analysis of foreigners treated for TB in terms of coun-
tries of origin has been conducted in Poland so far.
Their bacteriological status, particularly resistance
to antituberculous drugs, has not been investigated
either. The aim of our study was to assess the prev-
alence of TB in foreigners treated at the Mazovian
Centre for the Treatment of Lung Diseases and Tu-
berculosis in Otwock, Poland, between 2002 and
2007 and to identify their countries of origin, loca-
tion of lesions, and bacteriology results.

Material and methods

This was a retrospective study. In the database
of our Centre we identified foreigners treated for
TB between 1 January 2002 and 31 December 2007.
The personal data were retrieved from the regis-
tration system developed by Computerland and
Optimed. For the purpose of the study we defined
immigrants as individuals born outside Poland and
possessing no PESEL number (the Polish national
identification number). We included patients reg-
istered with a diagnosis of TB coded according to
the 10th edition of the International Classification
of Diseases (ICD-10 classification) as A15 (bacte-
riologically confirmed pulmonary tuberculosis),
A16 (bacteriologically negative pulmonary tuber-
culosis), A18 (extrapulmonary tuberculosis), and
A19 (miliary tuberculosis). The Mazovian Centre
for the Treatment of Lung Diseases and Tubercu-
losis in Otwock is the only centre in Mazovia to
have signed a contract with the Mazovian Branch
of the National Health Fund for the treatment of
TB. We included 125 patients in the study and
assessed the basic demographic data, bacteriologi-
cal status, and radiological presentation.

Results

A total of 125 immigrants were hospitalised
for TB at the Mazovian Centre for the Treatment
of Lung Diseases and Tuberculosis in Otwock, Po-
land, between 2002 and 2007. The study group
comprised of 110 adults and 15 children and ado-
lescents below 18 years of age. While in 2004 only
11 foreigners were treated for TB at our Centre, in
2007 this number tripled (34 patients). The pro-
portion of foreigners among all the patients treat-
ed for TB at our Centre was 0.5% in 2004 and 1.7%
in 2007 (Fig. 1). Females accounted for 23% of the
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Figure 1. The number of immigrants in a proportion of all treated TB
cases in MCLChPiG in Otwock 2002-2007 (logarithmic diagram)
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Table 1. Origin countries of foreigners and bacteriological confirmation of TB

Country Number (%) AFB (+) Only culture  Bacteriological Children
of people and culture confirmation  and young people

Albania 1 0.8 0 0 0

Algeria 1 0.8 0 0 0

Belarus 1 0.8 1 0 1

Kongo 1 0.8 1 0 1

Lybia 1 0.8 0 0 0

Angola 1 0.8 0 0 0

Republic of Moldova 1 08 1 0 1

Togo 1 0.8 0 0 0

Turkey 1 0.8 0 1 1

Nepal 2 1.6 1 0 1

Sri Lanca 2 1.6 1 0 1

Tibet 2 1.6 0 1 1 1

Romania 3 2.4 1 0 1

Somalia 3 24 2 1 3

Bulgaria 4 3.2 3 0 3

India 4 3.2 2 0 2

Georgia 5 0 2 2 4

Mongolia 5 3 1 4 1

Russia 7 5.6 0 3 3

Armenia 8 6.4 2 1 3

/Ukraine 15 12 7 3 10

Vietnam 26 20.8 5 7 12

Chechnya 30 24 11 5 16 9

Total 125 100 4 25 66 15

adult foreigners treated at our Centre. Young adults
predominated (mean age: 34 + 9 years), especially
among women (mean age: 30 = 8 years). Twelve
children aged below 14 years and 3 aged 14 to
18 years were treated, with girls accounting for 40% of
the patients in the group of children and adolescents.

The most numerous groups among adults were
Chechens (24%) and Vietnamese (21%) (Table 1).
The second important population were citizens of
Poland’s neighbouring countries, particularly
Ukrainians (12%) and Russians (6%). Armenians
were a considerably numerous group as well (6%).
A small group, only 7%, comprised patients from
Southeastern Europe (Bulgarians, Romanians,
Moldovans, etc.). There were a few patients from
various countries in Africa (8 patients) and Asia
(16 patients) (Table 1). In this group of patients,
most originated from Mongolia (5 patients), India
(4 patients), and Somalia (3 patients). Most paedi-
atric patients were from Chechnya (9 patients) and
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Georgia (4 patients) and there was one child each
from Mongolia and Tibet.

TB was confirmed bacteriologically (culture)
in 53% of adult patients and positive smears were
identified in 33% (Tables 1 and 2). In the group of
adult Chechens, the percentage of patients with
culture-positive TB was 67%. In children and ad-
olescents, culture-positivity was identified in
4 patients only (27%). The diagnosis of TB was based
on a histopathological examination of peripheral
lymph nodes in two adults and on genetic testing
of cerebrospinal fluid (real-time polymerase chain
reaction [real-time PCR]) in one patient. In one
child with miliary tuberculosis the diagnosis was
confirmed using a genetic probe (Gen-Probe, bio-
Mérieux) for cerebrospinal fluid examination,
although the diagnosis in this case was also con-
firmed by rapid culture on liquid media (BACTEC).

Mono-resistant or multiple-drug resistant
mycobacteria were identified in 22.7% of sputum-
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Table 2. Division of patients on the base of International Classification of Diseases (ICD-10)

ICD-10 classification ~ Description Adults Children and young
peaple
A15.0 Pulmonary tuberculosis — smear (and culture) positive 41 0
A15.1 Pulmonary tuberculosis — only culture positive 19 3
A15.3 Tuberculosis of lung, confirmed by unspecified means 2
A15.4 Tuberculosis of intrathoracic lymph nodes 2
A16.0 Pulmonary tuberculosis — bacteriologically negative 38 5
A16.3 Tuberculosis of intrathoracic lymph nodes 1 3
A16.4 Tuberculosis of larynx, trachea and bronchus 3
A16.5 Tuberculous pleurisy 1
A18 Tuberculosis of other organs 5
A19 Miliary tuberculosis 1 1
Table 3. TB drug resistance
Type of resistance Patern of resistance Number of cases Countries
pre-XDR RMP + INH + SM + OFLO 1 India
MDR RMP + INH + SM + EMB 6 Chechnya (4)
Russia (1)
Mongolia (1)
MDR RMP + INH + SM 1 Chechnya
MDR RMP + INH 1 Chechnya
SM + INH + EMB 1 Georgia
SM + INH 3 Chechnya (2)
Vietnam (1)
SM 2 Armenia

positive patients (Table 3). They accounted for 12%
of the foreign population (13.6% of the adult
foreign population). As many as 9 cases of MDR-TB
were identified, with the greatest number of cases
among the Chechen immigrants (33% of patients).
An extended drug-resistant strain (pre-XDR) was
identified in one patient from India. None of the
4 sputum-positive children was found to be drug
resistant.

In the investigated group of foreigners we
identified 17 cases of extrapulmonary tuberculo-
sis (Table 4), with tuberculosis of the intrathorac-
ic lymph nodes (40%) and tuberculous peripheral
lymphadenopathy (30%) being the two most com-
mon forms. Isolated tuberculous pleurisy was iden-
tified in one patient only. There was also one adult
patient with miliary tuberculosis accompanied by
signs and symptoms of meningitis. TB in this case
was confirmed microbiologically by cerebrospinal

fluid examination. Tuberculosis of the hilar and
mediastinal lymph nodes accounted for as much
as 47% of the cases in children. One child from
Mongolia with disseminated miliary changes in the
lungs and signs of meningitis was diagnosed with
miliary tuberculosis based on a positive CSF ex-
amination by real-time PCR.

Discussion

Human immigration is one of the most impor-
tant problems of the modern world. According to
the World Health Organisation (WHQO), there are
an estimated 150-200 million immigrants world-
wide and over 50 million in Europe [11]. A con-
siderable proportion of them are illegal immigrants
residing in developed countries. Members of this
population are at an increased risk of contracting
TB as they often live in crowded and poor condi-
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Table 4. Extrapulmonary tuberculosis in immigrants and their origin countries

ICD 10 Extrapulmonary localization Number of cases Countries
A15.4 Tuberculosis of intrathoracic lymph nodes 3 Vietnam (1)
Nepal (1)
Chechnya (1)
A16.3 Tuberculosis of intrathoracic lymph nodes 4 India (1)
Chechnya (3)
A16.4 Tuberculosis of bronchus 2 Chechnya (1)
Georgia (1)
A16.5 Tuberculous pleurisy 1 Ukraine
A18.2 Tuberculous peripherial lymphadenopathy 5 Albania (1)
Lybia (1)
Vietnam (3)
A19 Miliary tuberculosis 2 Vietnam (1)
Mongolia (1)

tions [12]. Following migratory movements may
help to limit the spread of infectious diseases, in-
cluding TB. Health registries in the European
Union lack a unified system for collecting immi-
gration status data [13]. Fearing potential deporta-
tion, immigrants avoid contact with healthcare fa-
cilities. A few countries, following the example of
the Netherlands and Norway, issue temporary res-
idence permits to immigrants with TB for the pe-
riod necessary to undergo antituberculous treat-
ment [12, 14]. Such measures may help to reduce
the number of immigrants with TB who pose an
epidemiological risk to the native population of
a given country. Theoretically, in many developed
countries, illegal immigrants with TB have full
access to free diagnosis and treatment of TB, al-
though in some countries, such as the United King-
dom, Switzerland, Denmark, and Sweden, such
access is difficult [12]. At the same time, in the
majority of these countries, patients may be deport-
ed during treatment, although this right is rarely
executed [12]. Two notable exceptions are the
United States and Canada [15]. In Poland, foreign-
ers with a diagnosis of TB are treated free of charge
at the expense of the Ministry of Health, although
the people who take advantage of this opportunity
are mainly legal immigrants, such as political ref-
ugees from Chechnya. The number of foreigners
with TB staying in Poland illegally is unknown
[12]. The number of illegal immigrants is estimat-
ed at over 11 million in the United States and about
6 million in Western Europe [12]. Illegal immi-
grants suffering from TB account for more than 5%
of new cases in Belgium and over 10% of new cas-
es in Austria [12]. While the percentage of foreign-
ers among new cases of TB in Western Europe is

35-70% [1, 2, 5], this parameter in Poland may
range from 0.5-1.7%. It is difficult to establish the
extent to which this reflects the actual epidemio-
logical situation as the reported data only concern
patients treated for TB who were hospitalised. On
the other hand, it is hard to imagine that many
patients with TB could receive intensive treatment
in the outpatient setting.

Due to historic and cultural factors, each coun-
try has a specific profile in terms of regions from
which most of their immigrants originate. For in-
stance, immigrants from Turkey predominate in
Germany, those from Africa and India in the United
Kingdom, and those from Maghreb (Northwestern
Africa) in France [4, 6, 16]. Polish statistical data
demonstrate a very diversified nature of immigra-
tion [17]. The majority of immigrants granted per-
manent residence status come from Europe (over
8 thousand per year), mostly from Germany
(3.5 thousand) and the United Kingdom (1.6 thousand)
but also from Ukraine (0.7 thousand). A consider-
able proportion of immigrants come form the United
States (1.5 thousand). Among the foreigners set-
tling in Poland for a limited period of time the most
numerous are Ukrainians (over 9 thousand per
year), followed by Belarusians, Armenians, Rus-
sians, and Vietnamese. More than 11 thousand
foreign students, including students from countries
in poor epidemiological situations, come to study
in Poland each year, with Ukrainians and Belaru-
sians being the most numerous. A large group of
foreign students is made up of Scandinavians and
US citizens [17]. About 7 people per year apply for
refugee status, as many as 90% of whom are Rus-
sians (mainly Chechens). We have little informa-
tion on Vietnamese citizens staying in Poland. This
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population seems large but also quite diversified,
ranging from ex-students who have been granted
Polish citizenship and settled down with their fam-
ilies tens of years ago to immigrants who have ar-
rived in Poland in the past two decades mainly to
look for employment.

The structure of immigration in Poland should
be viewed in the context of the epidemiological
situation of TB. While in Germany, the United
Kingdom, Scandinavia, and the United States few-
er than 10 new cases of TB per 100,000 inhabi-
tants are reported annually [18, 19], the epidemio-
logical situation in all the remaining countries from
which immigrants come to Poland in large num-
bers is difficult. This is especially the case with
former Soviet Union countries, where the preva-
lence rates are very high and are on the rise. The
reported prevalence of TB is over 120 per 100,000
in Russia and over 80 per 100,000 in Belarus and
Ukraine [18, 20]. In 1989 the epidemiological si-
tuation in these regions was similar to that in Po-
land. While in the past 20 years the prevalence of
TB in Poland has decreased from 40 per 100,000
to 24 per 100,000, the number of new cases of TB
in the former Soviet republics has risen from
42 per 100,000 to 80-150 per 100,000 [3, 10, 18]. It
was not until 2008 that Ukraine finally implement-
ed the Directly Observed Treatment Short course
(DOTS) strategy. Moreover, in the former repub-
lics of the Soviet Union, drug resistance is increas-
ing at an alarming rate, which is mainly due to non-
compliance with the commonly recognised regimes
of long-term use of antituberculous agents [20, 21].
The number of MDR-TB cases in these countries
may be as high as 500 thousand [22]. The difficult
epidemiological situation in prisons across the
eastern border of Poland is commonly known [23].
Immigration from former Soviet Union republics
has resulted in a significant increase in the number
of cases of primary and secondary drug-resistant
TB in Israel. As many as 17% of new cases of TB
in immigrants arriving in Israel from the former
Soviet Union have been cases of MDR-TB [24].
Vietnam is another country in a poor epidemiolog-
ical situation, where the prevalence of TB is esti-
mated at 155 per 100,000 [3].

Such evident differences in the epidemiologi-
cal situation between Poland and its eastern neigh-
bours, from which many citizens immigrate, re-
quires careful monitoring of transmission of TB,
especially MDR-TB. Appropriate programmes of
early detection of TB have been implemented in
Israel, where many immigrants from Ethiopia and
the former Soviet Union republics arrive [25], and
in the United States, where people from various

countries of the world are constantly migrating
[26]. Treatment of latent TB, detected on the basis
of a positive tuberculin test or in patients with ra-
diological changes in the lungs typical of TB, has
proved most cost-effective [5]. Obtaining periodic
chest X-rays in individuals coming from epidemic
foci has proved unsuccessful. This was caused by
the poor response on the part of the interested in-
dividuals and by the low cost-effectiveness of such
programmes, which required too many chest X-
rays to detect one case. Due to the insularity of
immigrant communities, the risk of TB transmis-
sion outside these groups is not high and transmis-
sion within a given population predominates [27].

The issue of TB in immigrants has not been
previously analysed in Poland. The first report
dates back to 2005, when the Institute of Tubercu-
losis and Lung Diseases Bulletin published data on
the number of immigrants with TB diagnosed in
Poland. In contrast to many countries, immigrants
coming to Poland are not required to undergo pro-
phylactic evaluation and they use health services
on general terms. Only refugees residing at the
Ministry of Internal Affairs and Administration
centres, in whom TB is suspected, are referred for
check-ups. Our study has shown that over half
of the immigrants with TB treated at our Centre
originated from the former Soviet Union republics
(67/125). The overwhelming majority of drug-re-
sistant TB cases (12/15) also originated from these
countries. Immigrants from the former Soviet Un-
ion have a high risk of developing TB, particularly
drug-resistant TB. Various early TB detection pro-
grammes in immigrants have been implemented in
half of the European Union member states and in
other countries, such as Canada, Japan, Australia,
and the United States [13]. They have allowed the
detection of active TB in an average of 0.35% of
patients examined in European countries and in
0.5% outside Europe [13]. The best relative out-
comes have been observed in the case of early TB
detection programmes implemented in Asian coun-
tries before arrival in the United States (1.2%) [16].
In the largest study conducted in Norway a total
of over 200 thousand immigrants were examined
and TB was detected in 0.1% of them [13]. In a large
Dutch study of 70 thousand recent immigrants
a particularly high detectability of TB was observed
upon arrival in the Netherlands [28]. Attempts to
detect TB in immigrants one year after arrival are
only justified in high-risk groups [28]. In the case
of immigrants, the TB detectability rate largely
depends on the prevalence of TB in their country
of origin and was 71 per 100,000 for countries with
a prevalence rate below 100 per 100,000 and
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280 per 100,000 for countries with a prevalence
rate above 200 per 100,000 [28].

It seems that the problem is slowly growing.
While only 17 cases of TB in immigrants were re-
corded in Poland in 2005 (including 11 cases re-
corded at our Centre), this number reached 55 in
2007 (including 34 cases at our Centre) [29].
Among these patients, in 2007 the most numerous
groups were Chechens (20 patients) and Vietnam-
ese (10 patients). According to the annual bulletin
on the epidemiology of TB in Poland published by
the Institute of Tuberculosis and Lung Diseases,
foreigners account for a mere 0.5% of all TB pa-
tients in Poland [30]. At our Centre this percent-
age was over three times higher (1.7%).

Mazovia is one of the provinces characterised
by a high prevalence of TB of 28 per 100,000, the
mean national prevalence being 24.3 per 100,000
[30]. Among the 1479 new cases of TB in Mazovia
in 2006 the diagnosis was confirmed bacteriologi-
cally in a mere 46%, while 28% of these patients
had smear-positive disease [30]. In the group of
foreigners included in our study, the percentages
of culture-positive and smear-positive cases were
higher: 53% and 339%, respectively. Immigrants
therefore pose a higher risk to others, as they shed
mycobacteria more intensely. The mean age of
patients with TB in Mazovia is 46 years old, while
the mean age in our study population was lower
(34 years old). This is due to the fact that mainly
young adults emigrate for economic reasons.
Chechens and Georgians made up the largest pro-
portion of immigrant children. The percentage of
extrapulmonary TB cases was higher among the
immigrants than in the general population (13.6%
vs. 8.2%) [30]. TB of the lymph nodes predominated
in this group, while nearly half of the cases of ex-
trapulmonary TB in the general population are
cases of tuberculous pleurisy [29]. In Denmark, for
instance, half of extrapulmonary TB cases are di-
agnosed among immigrants [31].

Drug-resistant Mycobacterium tuberculosis
strains are uncommon in Poland. About 6% of
mycobacteria identified in TB patients in Poland
exhibit primary resistance to at least one antitu-
berculous agent and 1.2% are cases of MDR-TB
[32]. The increased rate of MDR-TB among immi-
grants directly generates high treatment costs and
may trigger the spread of MDR-TB that will be dif-
ficult to predict. The case of pre-XDR tuberculosis
in an Indian immigrant is of great concern. Few
such cases have so far been reported in Poland [33],
but difficulties in the treatment of extended drug-
resistant TB demand careful monitoring of these
patients and evaluation of the treatment efficacy.

Conclusions

1. Immigrants treated for tuberculosis at the Ma-
zovian Centre for the Treatment of Lung Dis-
eases and Tuberculosis in Otwock, Poland,
account for a mere 0.5-1.7% of all the tuber-
culosis patients.

2.  Young males predominate among the immi-
grants suffering from tuberculosis.

3. More than half of the immigrants treated for
tuberculosis at the Mazovian Centre for the
Treatment of Lung Diseases and Tuberculosis
in Otwock, Poland, originate from the former
Soviet Union: mainly from Ukraine, Armenia,
Russia, Georgia, and Chechnya.

4. Most patients with tuberculosis have arrived
in Mazovia from Chechnya, Vietnam, and
Ukraine.

5. Of note is the high percentage of drug-resist-
ant tuberculosis among the immigrants treat-
ed for tuberculosis in Mazovia.

Acknowledgements

The authors wish to thank Dr Matgorzata
Grzemska from the WHO Stop TB Department for
her assistance in preparing the final version of the

paper.

References

1. Reider H., Zellweger J., Raviglione M., Keizer S.T. Tuberculosis
control in Europe and international migration. Eur. Respir.
J. 1994; 7: 1545-1553.

2. Davies P.D. Tuberculosis and migration. J. R. Coll. Physicians
Lond. 1995; 29: 113-118.

3. WHO. Global Tuberculosis Control. Surveillance, planning,
financing. WHO Report 2004. Geneva, Switzerland.

4. Broekmans J.F., Migliori G.B., Rieder H. European framework
for tuberculosis control and elimination in countries with a law
incidence. Eur. Respir. J. 2002; 19: 765-770.

5. Dasgupta K., Menzis D. Cost-effectiveness of tuberculosis con-
trol strategies among immigrants and refugees. Eur. Respir.
J. 2005; 25: 1107-1116.

6. Bouvet E. Epidemiologie de la tuberculose. Prevention et prise
en charge de la tuberculose en France. Rev. Mal. Respir. 2003;
20:7513-7519.

7. Kent J.H. The epidemiology of multidrug-resistant tuberculosis
in the United States. Med. Clin. North Am. 1993; 77: 1391-1409.

8. Long R., Njoo H., Hershfield E. Tuberculosis: epidemiology of
the disease in Canada. Can. Med. A. J. 1999; 160: 1185-1190.

9. Sariya M., Cookson S.T., Tribble P. et al. Tuberculosis screening
among foreign-born persons applying for permanent US resi-
dence. Am. J. Public Health 2002; 92: 826-829.

10. Szczuka I. Gruzlica i choroby ukladu oddechowego w Polsce
w 2005 roku. Instytut Gruzlicy i Choréb Pluc, Warszawa 2006.

11. Dziennik Urzedowy Unii Europejskiej 2007/C 256/22.

12. Heldel E., Kuyvenhoven J.V., Wares F. et al. Diagnosis and
treatment of tuberculosis in undocumented migrants in low or
intermediate-incidence countries. Int. J. Tuberc. Lung Dis. 2008;
12: 878-888.

13. Klinkenberg E., Manissero D., Semenza J.C., Verver S. Migrant
tuberculosis screening in the EU/EEA: yield, coverage and limi-
tations. Eur. Respir. J. 2009; 34: 1180-1189.

14. van Burg].L., Verver S., Borgdorff M. The epidemiology of tuber-
culosis among asylum seekers in the Netherlands: implications
for screening. Int. J. Tuberc. Lung Dis. 2003; 7: 139-144.

www.pneumonologia.viamedica.pl 405



Pneumonologia i Alergologia Polska 2010, vol. 78, No 6, pages 399-406

15.

16.
17.

19.

20.

21.

22.

23.

24.

25.

406

Schneider D.L., Lobato M.N. Tuberculosis control among peo-
ple in US immigration and customs enforcement custody. Am.
J. Prev. Med. 2007; 33: 9-14.

McCarthy O.R. Asian immigrant tuberculosis: the effect of vis-
iting Asia. Br. J. Dis. Chest 1984; 78: 248-253.

Rocznik Demograficzny 2006.

Loddenkemper R. European lung white book. ERSJ Ltd 2003.
Li J.H., Driver C.R., Munsiff S.S., Yip R., Fujiwara P.I. Differential
decline in tuberculosis incidence among US- and non-US-born per-
sons in New York City. Int. J. Tuberc. Lung Dis. 2003; 7: 451-457.
Rusch-Gerdes S. Epidemiology of resistant tuberculosis in Eu-
rope. Infection 1999; 27 (Suppl. 2): S17-S18.

Kubin M., Prikazsky V., Havelkova M. et al. Present state of
tuberculosis in the Czech Republic and in central European
and Baltic countries. Central Eur. J. Public Health 1999; 7: 109-115.
Drobniewski F., Balabanova Y., Coker R. Clinical features, diag-
nosis, and management of multiple drug-resistant tuberculosis
since 2002. Curr. Opin. Pulm. Med. 2004; 10: 211-217.

Coninx R., Pfyffer G.E., Mathieu C. Drug resistant tuberculosis
in prison in Azerbaijan: case study. BMJ 1998: 316: 1423-1425.
Gilad J., Borer A., Riesenberg K. et al. Epidemiology and ethnic
distribution of multidrug-resistant tuberculosis in southern Israel,
1992-1997: the impact of immigration. Chest 2000; 117: 738-743.
Mor Z., Lerman Y., Leventhal A. Pre-immigration screening
process and pulmonary tuberculosis among Ethiopian immi-
grants in Israel. Eur. Respir. J. 2008; 32: 413-418.

26.

27.

28.

29.

30.

31.

32.

33.

LoBue P.A. Moser K.S. Screening of immigrants and refugees
for pulmonary tuberculosis in San Diego County, California.
Chest 2004; 126: 1777-1782.

Borgdorff M.W., Nagelkerke N., von Soolingen D., de Haas P.E.,
Veen J., Embden J.D. Analysis of tuberculosis transmission be-
tween nationalities in the Netherlands in period 1993-1995
using DNA fingerprinting. Am. J. Epidemiol. 1998; 147: 187-
-195.

Erkens C., Slump E., Kamphorst M. et al. Coverage and yield of
entry and follow-up screening for tuberculosis among new im-
migrants. Eur. Respir. J. 2008; 32: 1-9.

Szczuka I. Gruzlica i choroby ukltadu oddechowego w Polsce
w 2006 roku. Instytut Gruzlicy i Chor6éb Pluc, Warszawa
2007.

Szczuka I. Gruzlica i choroby uktadu oddechowego w Polsce
w 2007 roku. Instytut Gruzlicy i Choréb Pluc, Warszawa 2008.
Ebdrup L., Storgaard M., Jensen-Fangel S., Obel N. Ten years of
extrapulmonary tuberculosis in a Danish university clinic.
Scand. J. Infect. Dis. 2003; 35: 244-246.

Agustynowicz-Kopec¢ E. Gruzlica lekooporna w Polsce. Analiza
epidemiologiczna, mikrobiologiczna i genetyczna. Rozprawa
habilitacyjna. Akademia Medyczna w Warszawie, Warszawa
2007.

Augustynowicz-Kope¢ E., Zwolska Z. Gruzlica wywolana
pratkami o opornoéci XDR w Polsce. Badania mikrobiologiczne
i molekularne. Pneumonol. Alergol. Pol. 2007; 75: 32-39.

www.pneumonologia.viamedica.pl



