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The Russian invasion of Ukraine in 2022 caused a 
large migration to other European countries, includ-
ing Germany. This movement impacted the TB epi-
demiology, as Ukraine has a higher prevalence of 
TB and multidrug-resistant TB rates compared to 
Germany. Our descriptive analysis of TB surveillance 
data reveals important information to improve TB care 
in people displaced from Ukraine. We observed an 
expected increase in the number of TB patients born in 
Ukraine, which is, however, so far below WHO/Europe 
estimates.
Global crises and migration from countries with higher 
prevalence of tuberculosis (TB) and rifampicin/mul-
tidrug-resistant (RR/MDR) TB may impact epidemiol-
ogy in low-incidence countries (defined as < 10 cases 
per 100,000 population [1]). Following the Russian 
invasion in early 2022, more than 1 million people 
arrived to Germany from Ukraine between February 
and December 2022 [2]. In order to better understand 
recent epidemiological changes in Germany and to 
improve TB care in displaced people from Ukraine, we 
analysed national surveillance data descriptively and 
compared numbers with World Health Organization 
Regional Office for Europe (WHO/Europe) estimates [3].

Epidemiological tuberculosis situation and 
trend
In Germany, the TB incidence decline observed over 
the last 5 years (2017–21) came to halt in 2022, with 
a slight increase in incidence of 3.5% (4.9/100,000 
population,  Figure 1), and an almost doubled MDR-TB 
rate of 5.7%. We assumed this could be related to the 
war in Ukraine, since many people from Ukraine sought 
protection in Germany [2]. In 2021, Ukraine’s estimated 
TB incidence was 71 per 100,000 population, with 
high RR/MDR-TB rates (31% in new and 45% in relapse 
cases) [4]. 
 

Recent notification dynamics
Based on TB notification data obtained according to 
the statutory reporting obligations [5], we compared 
findings for 2022 with pooled data of the previous 5 
years 2017–21 (cut-off date: 13 January 2023).

For 262 of the 4,033 TB cases notified in 2022, Ukraine 
was indicated as country of birth, eight times more 
than in previous years (annual mean: 32 cases, range: 
26–37) (Figure 2). 

Sex and age
Sex differences were overall low (48% female; 126/261, 
52% male; 135/261), but differed by age group: 
25–39-year-old females were more often affected (up 
to 61%), and proportions were reversed in older age 
groups. See the Supplementary Table S1 for a summary 
of Ukrainian-born TB cases in Germany by age and sex. 
Tuberculosis epidemiology in Ukraine shows higher 
proportions for men [4], so this is most likely due to 
the different composition of the current migrant popu-
lation [2].

Site of disease and mode of case finding
Of those with information on site of disease (n = 255), 
91% (n = 232) presented with pulmonary TB, 69% 
(n = 175) of which were bacteriologically confirmed. 
Compared with previous years, the proportion of bacte-
riologically negative pulmonary TB was higher in 2022 
(22% vs 12%; 57 cases in 2022 vs 19 cases overall for 
2017–21). This may be partly due to the notification of 
patients already diagnosed in Ukraine, but no longer 
presenting with infectious TB after entry in Germany. 
Early TB diagnosis through active case finding meas-
ures may also play a role. In Germany, TB screening is 
mandatory for refugees admitted to community facili-
ties to decrease risk of transmission and exposure of 
vulnerable groups (Protection against Infection Act, 
IfSG §36(4) [5]).
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Figure 1
Nationwide incidence of tuberculosis, Germany, 2002–2022
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Data up to 1 March 2023 were extracted and are based on population statistics of the State Statistical Offices on 31 December 2019.

Figure 2
Monthly notifications of Ukrainian-born tuberculosis cases, Germany, 2022 (n = 262) compared with pooled data from 
2017–2021 (n = 158)
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Gray area shows minimum and maximum. Data up to 13 January 2023 were extracted.
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Overall, the proportion of TB detected by active case 
finding measures was found to be higher in 2022 than 
in previous years (53%, n = 126 vs 18%, n = 25) (Figure 
3). Here, TB was mainly detected through screening 
(n = 94, 40% of 238 cases with available information) 
and contact tracing (9%, n = 21).  

Childhood tuberculosis
Overall, 30 Ukrainian-born children (aged < 15 years) 
were notified with TB (13 male, 17 female); ten were 
aged below 5 years, 12 were aged 5–9 years, and 8 
were aged 10–14 years. Of the 25 childhood TB cases 
with available information on site of disease, seven 
had extrapulmonary TB. Of the 18 pulmonary TB 
cases, 13 were bacteriologically negative. Most cases 
were detected by contact tracing (n = 14 cases), eight 
were detected through screening, five presented with 
symptoms and no information was available for three 
children.

History of previous tuberculosis and drug 
resistance
In Ukraine, a high proportion of TB patients have 
been previously treated (26% in 2021 [4]). This is also 
reflected by our data and puts emphasis on the need 
to obtain a comprehensive patient history; in 20% of 
the 262 patients, previous TB was recorded (n = 53), 
and almost two thirds of those were notified as having 
received TB treatment (n = 39).

The importance of early diagnosis, bacteriological con-
firmation and rapid drug susceptibility testing, as well 
as careful planning of the treatment regimen is empha-
sised when analysing drug resistance rates. Of the 
262 Ukrainian-born TB patients, 68 were notified with 
MDR-TB (26%), corresponding to an MDR-TB rate of 
35% in pulmonary, bacteriologically confirmed cases 
(62/175). Of the 62 bacteriologically confirmed MDR-TB 
cases, half were microscopically positive (n = 31). 
Every fourth MDR-TB case showed resistance against 
fluoroquinolone (pre-XDR-TB, n = 17), and one case ful-
filled the definition [4] of extensively drug-resistant TB 
(XDR-TB, additional resistance against bedaquiline).

Comparison of notified and estimated case 
numbers
We compared TB case numbers (n = 262 in 2022) with 
the approximations provided by WHO/ Europe’s country 
calculator to estimate TB resources [6] (Table), based 
on the official number of registered displaced people 
from Ukraine for Germany in 2022 [2]. Tuberculosis 
case numbers were well below estimations (262 vs 450 
cases). This applied both for adults (232 vs 387 cases) 
and children (30 vs 63 cases). Consequently, the num-
ber of drug-resistant TB also fell below estimations (68 
MDR-TB vs 149 RR/MDR-TB cases). However, MDR- and 
pre-XDR-TB proportions corresponded with drug resist-
ance rates reported for Ukraine [4].
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Figure 3
Proportion of Ukrainian-born tuberculosis cases by mode of case finding, Germany, 2022 (n = 238) compared with pooled 
data from 2017–2021 (n = 141)

Data up to 13 January 2023 were extracted.
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Discussion
Thus far, information on screening results and surveil-
lance data from people arriving from Ukraine following 
the Russian invasion is scarce [7-8]. Indeed, comparing 
available figures would not only be hampered by a huge 
variation in numbers of displaced people from Ukraine 
but also by different approaches and implementation 
of active case finding measures, which also vary within 
countries and over time. During 2022, TB case num-
bers in people arriving from Ukraine also seemed to be 
lower than anticipated in a number of other low inci-
dence countries, e.g. in Belgium (personal communica-
tion, Wouter Arrazola de Oñate, 11 June 2023), in France 
[7], and in the Netherlands [8].

One possible reason for the difference between the 
numbers observed in Germany vs estimated case num-
bers could be underreporting because of under- or 
delayed TB diagnosis or reporting delays. For example, 
anecdotal evidence shows that patients already diag-
nosed in Ukraine sometimes arrive with anti-TB drug 
supplies and may therefore access healthcare with a 
delay and their TB may not be notified as requested. 
Another reason could be that the refugee population 
composition on which the WHO/Europe calculation 
is based is different or changes over time. There may 
also be some uncertainties in regard to the number of 
people from Ukraine residing in Germany at the given 
time [2]. It is possible that a greater impact may result 
from a different TB risk profile in the currently arriv-
ing people from Ukraine in Germany compared with 
the general Ukrainian population [9]; the population 
composition arriving in Germany, however, may change 
with an ongoing war [10,11].

Our analysis has some limitations. Because of incom-
plete information on year of entry, our patient cohort 
includes not only those who have recently migrated 
but also patients living in Germany even for years. 
Furthermore, people arriving from Ukraine are not nec-
essarily Ukrainian-born. However, the majority of reg-
istered people arriving from Ukraine have a Ukrainian 
citizenship [2]. Furthermore, we did not observe any 
relevant epidemiological changes for other countries 

of birth so far. As we aimed on informing clinical man-
agement of patients originating from Ukraine, we con-
sidered these aspects to be neglectable. In addition, 
since we lack systematic data on the number of people 
screened, we were not able to calculate a case detec-
tion rate. Especially during the first months of war, 
the vast majority of people arriving from Ukraine were 
housed privately, e.g. with relatives, friends, and vol-
unteers [2], and therefore were not obliged to undergo 
TB screening. This places emphasis on the need to ade-
quately inform about TB [12-14], also offer TB screen-
ing on a voluntary basis (covered in Germany by §19 
IfSG [5]) and provide barrier-free and timely access to 
healthcare, hereby addressing the fear of deportation, 
stigmatisation and potential discrimination associated 
with TB. Furthermore, our surveillance data do not 
allow us to make any conclusions on socioeconomic 
risk factors or coinfections, though particularly HIV-TB-
coinfection is highly prevalent in Ukraine (20% in 2021 
[4]).

Conclusion
Our analysis of German notification data on TB patients 
born in Ukraine shows fewer numbers than expected 
and high drug resistance rates among these patients. 
These data confirm the importance of target group-
oriented TB education, timely diagnosis including rapid 
drug susceptibility testing and (continuation of) care, 
provided in coordinated cooperation with all responsi-
ble partners with the necessary expertise. Active case 
finding measures (screening and contact tracing) sub-
stantially contributed to case detection in this group 
of migrants. However, as screening can only provide 
a snapshot and TB may still develop even years after 
arrival, healthcare personal should stay vigilant and 
‘Think TB’. Finally, high quality and complete data are 
crucial to allow for a meaningful surveillance.

Ethical statement
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donymised data were analysed gained via routine TB 
surveillance.

Table
Comparison of tuberculosis (TB) case numbers from national surveillance data, Germany, 2022, with numbers estimated 
using the WHO country calculatora (version from 8 September 2022) to approximate required TB resources

Cases in Germany Displaced people from 
Ukraine in 2022

Female 
≥ 15 years

Children 
0–14 years

Male 
≥ 60 years

Adults 
with TB

Children 
with TB

RR/MDR-TB 
among all TB

Pre-XDR-TB among 
RR/MDR-TB

(Estimated) 
numbers by 
calculatorb

1,044,286 522,143 313,286 208,857 387 63 149 40

Ukraine-born TB cases notified in Germany, 2022 231 30 68 17

MDR: multidrug resistant: RR: rifampicin resistant; TB: tuberculosis.
a WHO European Region, version from 8 September 2022 (for the latest version, see [6]).
b The following assumptions were used: estimated TB incidence among women over 15 years (0.05%), among men over 65 years (0.06%), 

among children 0–14 years (0.02%), estimated RR/MDR-TB rate among pulmonary TB patients from Ukraine (33%), estimated pre-XDR-TB 
rate among those (27%), composition of the refugee population as women aged ≥ 15 years (50%), children aged 0–14 years (30%) and men 
aged ≥ 60 years (20%) based on data from host countries.
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