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Abstract

Background
Most tuberculosis (TB) cases in high-income countries occur in foreign-born people, most of them
coming from high incidence countries. However, migrants return more or less frequently to their birth
countries. The aim of the study was to estimate the in�uence of travelling to high incidence countries on
the diagnosis delay of tuberculosis in France.

Methods
a monocentric retrospective study of 224 consecutive cases followed at the Bas-Rhin Tuberculosis
Prevention Centre.

Results
59.3% of cases were born abroad. Migrants who did not develop TB soon after arrival and, who travelled
since then to high incidence countries, had a mean diagnosis delay, since their last trip, comparable to
median diagnostic delay among immigrants who did not travel since their arrival (3.2 vs 4.4 years, p = 
0.42). Diagnostic delays are shorter among those reporting an exposition to TB during their journey
(1.5 years vs 3.7 years, p = 0.2).

Conclusion
These results suggest a targeted information on the risk of TB and LTBI among those persons and
screening for tuberculosis and LTBI, in certain cases, including vulnerable patients (dialysis, under
immunosuppressant drugs including anti-TNF, HIV).

Background
Tuberculosis (TB) is de�ned as an infection caused by a bacterium, Mycobacterium tuberculosis
complex. Each year, around 10 million persons declare tuberculosis, and 1.5 million of them die, which
make this disease, according to the World Health Organization (WHO), the top one infectious disease
related mortality cause, and the 5th all-cause mortality worldwide(1). In 2014, the World Health
Organization set the ambitious goal to lower the global incidence of TB to < 100 cases per million
population by the year 2035, with a world free of tuberculosis(2). This incidence has already been
reached in many rich countries, France for example. Currently, most cases in high income countries
involve foreign-born persons(3). Data show that, in these countries, tuberculosis remains stable in
foreign-born people, or sometimes might increase, whereas it decreases in native people(4). In France,
Guidelines recommend a screening of tuberculosis in immigrants in the �rst four months since arrival
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and during the �rst 2 years. Indeed, most cases occur during this period, suggesting that these persons
might have tuberculosis at entrance or might have a latent TB infection, which progressed to active
tuberculosis afterwards(5). However, among persons who do not develop tuberculosis in this period, a
less studied risk factor deserves better recognition: travelling back to home countries, which frequently
are high tuberculosis incidence countries. The aim of this study was to assess the in�uence of travelling
in a high tuberculosis incidence country, on diagnostic delays.

Methods

Study population and materials
This was a retrospective monocentric study. Patients noti�ed to Centre de Lutte Anti Tuberculeuse du
Bas-Rhin (CLAT 67) with active tuberculosis between 01/01/2008 and 31/12/2010 were included.
Informations on patients and their disease were collected from data of noti�cations and medical reports.
This was : age, sex, location of tuberculosis, country of birth, nationality, date of tuberculosis diagnosis,
date of arrival in France, informations related to travels (date, place, contact with a tuberculous person),
past medical history of tuberculosis.

Statistical analysis
Results were analysed using Systat version 12.02 (Systat Inc, California, USA). Means, medians and
proportions were calculated. Student t-test or Mann-Whitney test were used for comparison between
groups.

Results
Between 01/01/2008 and 31/12/2010, 304 cases were noti�ed to the CLAT Bas-Rhin. Records of 80 of
them could not be exploited: 53 cases were living in another department, 9 cases because of refusal of
the inquiry, 7 cases were living in another country, 6 cases were deceased, 1 person was diagnosed with
an atypical mycobacterium, 4 persons had incomplete records (Fig. 1). In total, 224 persons were enrolled
in the study for �nal analysis. 53.3% were men, 46.7% were women. Mean age was 46.3 years old (95% CI
43.49–49.2). Most frequent localizations were pulmonary (77,5%), followed by lymph node involvement
(10.5%), disseminated form (4.4%), and pleural disease (2.6%). 59,4% of the enrolled persons (n = 133)
were born abroad. According to the 2013 TB incidence, origins of migrants cases were as follows : 12.8%
coming from countries with an incidence < 50/100 000, 15% from countries with an incidence between 50
and 100/100 000, 45.1% from countries with an incidence between 100 and 200/100 000, 18.8% from
countries with an incidence between 200 and 300/100 000 and 8.3% from countries with an incidence
above 300/100 000 inhabitants (Fig. 2). Seventy-eight foreign-born persons (58.6%) travelled outside
France since their arrival. Most of them travelled back to their birth countries (n = 70, 89.7%). The majority
(78,5%, n = 62) traveled to high TB incidence countries, according to the French high tuberculosis
incidence de�nition, that is a cut-off of 40 cases per 100 000 inhabitants. Among those born in France,
only 28.9% travelled abroad (n = 26). Fourteen of them travelled in a high incidence country (53.8%).
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Sixty-eight persons (30%) declared having contact with a potentially contagious tuberculous person,
whose 44% during their travel.

Mean delay, in the whole migrant population, was 10,7 years since arrival (95% CI : 8.3-13.15), median
delay was 4 years. Among foreign-born patients, those who did not develop tuberculosis and who
travelled since arrival, mean diagnostic delay since their last travel was 3.2 years (95% CI: 1.6–4.8),
median diagnostic delay was 1 year. Considering foreign born persons who did not travel since arrival,
mean diagnosis delay was 4,4 years (95% CI: 1.9–6.9), median delay was 1 year (Figs. 3 & 4). The
difference was not statistically different (p = 0,42). Among cases born in France who travelled (n = 26), the
mean delay was 7.15 years (95% CI : 1,39-12.9), the median delay was 1 year.

Among those who travelled, since their last travel, mean diagnosis delay was 7.15 years in cases born in
France versus 3.19 years in foreign-born persons (p = 0,7).

Among foreign born persons, those who traveled in places where incidence is below 50 cases/100 000
inhabitants, diagnostic delay was 2,94 years (n = 17); it was 6,7 years for an incidence between 50 and
100 cases/100 000 inhabitants (n = 9), 1.76 years for an incidence between 100 and 200 cases/100 000
inhabitants (n = 37), 5,38 years for an incidence between 200 and 300 cases/100 000 inhabitants (n = 13)
and 2 years for an incidence higher beyond 300 cases/100 000 inhabitants (n = 2) (Fig. 5).

Among those who traveled, since arrival, mean diagnostic delay was 1.5 years in persons who declared
having a contact with a potentially contagious tuberculous person versus 3.7 years in persons who do
not report having such a contact (p = 0,2). Diagnostic delays are shorter in foreign-born cases who
travelled, with a documented TB contact (Fig. 6).

Discussion
The main aim of this study was to assess the impact of travelling in high incidence tuberculosis
countries on the diagnostic delays, in foreign-born persons. Results show that, among these persons, and
since arrival in France, those who travelled had a quite equivalent mean diagnostic delays than those
who do not travel. These results might suggest the same mechanism, a recent latent tuberculous
infection that progressed to active tuberculosis. It might also suggest that, among those who did not
develop TB In the �rst 2 years since arrival, the risk is constant throughout years. We do not �nd a link
between travelling in high incidence countries and diagnostic delays.

The latent tuberculosis infection risk concept after travelling to high incidence tuberculous countries has
been studied several times. It has been shown that travelling to such countries is a risk factor of LTBI. In a
Dutch study published in 2000(6), where authors wanted to estimate the risk of infection after travelling
to high incidence countries, in non-vaccinated BCG persons with a negative tuberculin skin test (TST), a
1,8% rate of LTBI was noted 2 to 4 months after their return, and 0,3% were diagnosed active tuberculosis.
Working in a health facility in these countries was associated with an increased risk of LTBI (RR = 5.34; p 
= 0.015). In an American study(7) where authors estimated the in�uence on results of TSTs in children, in
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the last 12 months following a travel in high incidence countries, 7.6% of these children had a positive
TST. The risk of positivity was signi�cantly associated with an history of travelling in the last 12 months
(RR = 3,9; 95% CI 1.9–7.9). Countries or regions where these children travelled were Mexico, Central
America and South East Asia. Children in contact with persons from high incidence countries had an
increased risk of a positive TST (OR = 2.4; 95% CI 1-5.5).

This risk is also concerning active TB. A 1984 British study(8) already noted that 20% of tuberculosis
cases in Asian immigrants was associated with a travel back to their birth countries. As well, a Dutch
study(9), who wanted to see, among persons born in Morocco or Turkey who travelled to their birth
country in the last 12 months, but in the Netherlands for less than 2 years, the risk of diagnosing
tuberculosis was 3.2 times higher than persons who did not travel (95% CI 1.3–7.7). Among Turkish
patients, history of travelling was a not a signi�cant risk factor (OR = 0.9; 95% CI 0.3–2.4). A greater
incidence of tuberculosis in Morocco than in Turkey was the main explanation of the authors (which, in
2006, was 97/100 000 in Morocco versus 33/100 000 in Turkey, according to the World Bank data). The
risk was even higher if the person had a long journey in this country, with a 17 times risk of developing TB
if the length of stay was more than 3 years.

The statement was even more striking when distinction was made between tourists and travelers native
to these countries. In a British study(10), among 1032 tuberculous patients from India declared to the
health authorities between 1978 and 1997, 22% had an history of travel and 66% of them in the last
3 years preceding the diagnosis.

Our results are in line with these previous studies, mentioning the increased risk of tuberculosis following
a travel in high incidence countries.

These results also raise questions about the quite similar diagnosis delays. The similarity of the
distribution of data in Figs. 4 and 5 suggest that immigrants coming from high incidence countries
develop tuberculosis either before the migration (early tuberculosis) or either during their journey (delayed
tuberculosis). Most cases occurring in the �rst 2 years following their arrival in France or following a trip
in a high incidence country goes clearly in that direction. Travelling to such countries should be regarded
as a “reset” in the risk of tuberculosis. Unexpectedly, we did not �nd any relation between diagnostic
delays and the TB incidence of countries, as it would have been interesting to imagine that, the higher the
incidence of TB is, the higher is the risk of acquiring LTBI or active TB, and the shorter the delay could
have been. In fact, it seems that a documented contact with an active TB person is a better hint for
predicting the delay. Difference of delays between foreign born persons and native persons who travelled
to high incidence countries might be explained by a different behavior during the journey(11). It has been
shown that tourists born in these countries has a greater risk of acquiring travel related infections,
including tuberculosis. It could be explained by a less cautious behavior, by more frequent contact with
locals. As well, the journey is often longer.

Immigrants who plan to travel to birth countries should be, therefore, aware of risks of LTBI and active TB,
especially if they have susceptibility factors. A case by case screening, depending on the person and the
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country they visited, should be implemented. Our results support recent guidelines from French Public
Health authorities, considering travels to high incidence countries in the indication for screening of LTBI
among certain populations (susceptible persons, healthcare persons, expatriate in a high incidence
country more than 6 months)(12).

This study has several limits. It did not allow us to develop certain linking of variables. However, as we
consider the studied questions, most of records were complete. Some non-signi�cant results could be
explained by a lack of power, because of a low number of patients, and it might be relevant to repeat this
study with a greater number. Finally, it could have been interessant to include the length of journey into
the risk, which might have an in�uence.

Conclusion
Mean diagnostic delay of tuberculosis, following a travel to high incidence countries, among immigrants
who did not develop TB after arrival, is quite similar to diagnostic delays among immigrants who did not
travel since arrival, suggesting a same mechanism. The visited place could have an impact on this delay.
History of contact with a potentially contagious person is an important information to consider. A close
monitoring of vulnerable persons or persons working with vulnerable persons, in the 3–4 years following
such a travel, might be probably relevant.

Declarations
Ethics approval: Ethics approval was obtained from the local Ethics Committee of Strasbourg’s University
Hospitals.

Availability of data and materials: The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request.

Competing interests: The authors declare that they have no competing interests.

Authors’ contribution: LK collected and analysed data regarding patients’ variable of interest. PF was a
major contributor in writing the manuscript. All authors read and approved the �nal manuscript.

Acknowledgments: LK and PF would like to thank the Bas-Rhin tuberculosis prevention center team for all
their work.

References
1. WHO | Global tuberculosis report 2018 [Internet]. WHO. [cité 19 août 2019]. Disponible sur:

http://www.who.int/tb/publications/global_report/en/

2. Uplekar M, Weil D, Lonnroth K, Jaramillo E, Lienhardt C, Dias HM, et al. WHO’s new End TB Strategy.
The Lancet. 2 mai 2015;385(9979):1799‐801.



Page 7/12

3. Lönnroth K, Mor Z, Erkens C, Bruchfeld J, Nathavitharana RR, van der Werf MJ, et al. Tuberculosis in
migrants in low-incidence countries: epidemiology and intervention entry points. Int J Tuberc Lung
Dis. 01 2017;21(6):624‐37.

4. Hollo V, Beauté J, Ködmön C, van der Werf M. Tuberculosis noti�cation rate decreases faster in
residents of native origin than in residents of foreign origin in the EU/EEA, 2010 to 2015. Euro Surveill
[Internet]. 23 mars 2017 [cité 25 avr 2019];22(12). Disponible sur:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388127/

5. Guthmann J-P, Laporal, Stella, Lévy-Bruhl, Daniel. La tuberculose maladie en France en 2018. Faible
incidence nationale, forte incidence dans certains territoires et groupes de population. Bull Epidemiol
Hebd. 7 avr 2020;194‐5.

�. Cobelens FG, van Deutekom H, Draayer-Jansen IW, Schepp-Beelen AC, van Gerven PJ, van Kessel RP,
et al. Risk of infection with Mycobacterium tuberculosis in travellers to areas of high tuberculosis
endemicity. Lancet. 5 août 2000;356(9228):461‐5.

7. Lobato MN, Hopewell PC. Mycobacterium tuberculosis infection after travel to or contact with
visitors from countries with a high prevalence of tuberculosis. Am J Respir Crit Care Med. déc
1998;158(6):1871‐5.

�. McCarthy OR. Asian immigrant tuberculosis—the effect of visiting Asia. British Journal of Diseases
of the Chest. 1 janv 1984;78:248‐53.

9. Kik SV, Mensen M, Beltman M, Gijsberts M, van Ameijden EJC, Cobelens FGJ, et al. Risk of travelling
to the country of origin for tuberculosis among immigrants living in a low-incidence country. Int J
Tuberc Lung Dis. janv 2011;15(1):38‐43.

10. Ormerod LP, Green RM, Gray S. Are there still effects on Indian Subcontinent ethnic tuberculosis of
return visits?: a longitudinal study 1978-97. J Infect. août 2001;43(2):132‐4.

11. Looke DFM, Robson JMB. Infections in the returned traveller. The Medical Journal of Australia. 19
août 2002;177(4):212‐9.

12. HCSP. Infections tuberculeuses latentes. Détection, prise en charge et surveillance [Internet]. Paris:
Haut Conseil de la Santé Publique; 2019 mai [cité 14 sept 2019]. Disponible sur:
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=731

Figures



Page 8/12

Figure 1

Diagram for study �ow.

Figure 2
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birth countries TB incidence of migrants

Figure 3

mean diagnostic delays in four different populations of migrants.
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Figure 4

mean diagnostic delays, in years, among those born abroad.
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Figure 5

mean diagnostic delays, in years, according to the incidence of the visited countries among migrants.
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Figure 6

mean diagnostic delays in migrants depending on TB incidence of visited countries and a notion of
exposure.


