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A B S T R A C T   

Background: Tuberculosis is a global public health problem. Extra-pulmonary tuberculosis accounts for an 
increasing proportion of cases worldwide, although information about epidemiological, clinical, or microbio-
logical factors is lacking. 
Methods: We conducted a retrospective observational study of tuberculosis cases diagnosed between 2016 and 
2021, classified into Pulmonary and Extra-pulmonary tuberculosis. Univariable and multivariable logistic 
regression models were used to investigate risk factors of Extra-pulmonary tuberculosis. 
Results: 20.9% of overall cases were classified as Extra-pulmonary tuberculosis, with a rising trend from 22.6% in 
2016 to 27.9% in 2021. Lymphatic tuberculosis accounted for 50.6% of cases, followed by pleural tuberculosis 
(24.1%). 55.4% of cases belonged to foreign-born patients. Microbiological culture tested positive in 92.8% of 
Extra-pulmonary cases. Logistic regression analysis showed that women were more predisposed to develop Extra- 
pulmonary tuberculosis (aOR 2.46, 95% CI 1.45–4.20) as well as elderly patients (aged ≥ 65 years) (aOR 2.47, 
95% CI 1.19–5.13) and persons with previous history of tuberculosis (4.99, 95% CI 1.40–17.82). 
Conclusions: Extra-pulmonary Tuberculosis have increased within our study period. A profound decline occurred 
in 2021 tuberculosis cases, probably due to COVID-19. Women, elderly population, and persons with previous 
history of tuberculosis are at higher risk of developing Extra-pulmonary tuberculosis in our setting.   

1. Introduction 

Tuberculosis (TB) is a global public health problem. Actually, before 
COVID-19 pandemic it was the ninth leading cause of death worldwide 
[1] and according to 2021 WHO Global TB report it remains the leading 
cause of mortality among infectious diseases [2,3]. 

Due to the implications that COVID-19 pandemic has had on health 
care systems all around the globe, there was a large global drop in the 
number of new TB cases in 2020, a trend that continued during the first 
semester of 2021 and derived in a disruption of treatment services [2,3]. 

Pulmonary tuberculosis (PTB) is the most frequent clinical mani-
festation of the disease, accounting for 85% of reported TB cases 
worldwide. When TB affects any part of the body other than the lungs, it 
is referred to as extrapulmonary TB (EPTB). The most common anatomic 
sites for EPTB are lymph nodes and pleura, although it can be found 
almost anywhere in the body [4,5]. 

EPTB accounts for a significant proportion of TB cases worldwide. 

According to the 2022 ECDC Report, a total of 33 148 TB cases were 
reported in 2020. Of all these cases, 73.1% corresponded to PTB, 
compared to the 21.5% reported as EPTB. The remaining were reported 
as concurrent pulmonary-extrapulmonary TB or had no TB site reported 
[6]. In recent decades, an increase in EPTB rates in developed countries 
has been observed, in contrast to a decrease in PTB rates. Despite this, 
EPTB is not usually incorporated into TB control programs probably due 
to its lower transmissibility [7]. 

Traditionally, the main reported risk factors associated with the 
development of EPTB include extremes of age (<15 and > 65 years of 
age), female sex, people who migrate from high incidence TB countries, 
and immunosuppression [8–12]. However, there is a lack of information 
about other epidemiological, clinical, or even microbiological factors. 

In order to comprehensively understand the epidemiology of EBTB, 
we conducted an observational study with the aim to describe the 
epidemiology, distribution and factors associated with EPTB in a low- 
burden TB area and secondly, to analyze the changes derived from the 
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COVID-19 pandemic and their impact on TB diagnosis. 

2. Materials and Methods 

2.1. Data collection 

We conducted a retrospective observational study of all TB cases 
diagnosed at Hospital Universitario 12 de Octubre, a tertiary care hos-
pital with > 1,200 beds located in Madrid, Spain, that provides medical 
care to more than half a million inhabitants. Our study covered a period 
of over 6-year (January 2016 - December 2021). All TB cases reported 
during the study period were added, including pediatric cases. Among 
them, bacteriologically confirmed or clinically diagnosed cases were 
differentiated. PTB was defined as a TB case affecting the lung paren-
chyma, the tracheobronchial tree, or the larynx. EPTB was defined as TB 
involving organs or anatomical sites other than the lungs (such as 
pleura, lymph nodes, abdomen, genitourinary tract, skin, joints and 
bones, or meninges). Patients with concurrent EPTB and PTB and those 
with disseminated TB were excluded from our study because their ill-
nesses were not distinctly classifiable as either PTB or EPTB. 

We reviewed demographic and clinical variables from available 
electronic records belonging to both Microbiology and Preventive 
Medicine departments, to conduct comparative analyses between PTB 
and EPTB cases, including sex, age, country of birth, previous TB 
episode, HIV status and any other non-HIV immunosuppression. 

2.2. Statistical analysis 

All cases were grouped into PTB and EPTB for descriptive and 
comparative purpose. 

Quantitative variables were expressed as mean (CI 95%) and 
compared with Studentś -t test. Categorical variables were expressed as 
number (%) and compared by Pearson’s chi squared test or Fisher’s 
exact test if any n < 5. Results were considered significant when p-values 
were < 0.05. 

We used univariable and multivariable logistic regression models to 
investigate risk factors associated with EPTB and calculate OR with 95% 
confidence intervals relative to PTB. Multivariate adjusted model 
included clinical and demographic baseline characteristics: sex, age, 
immunosuppression status, history of disease and nationality. Statistical 
analysis was performed using STATA software, version, 15.1 (StataCorp 
LP, College Station, TX, USA). 

2.3. Ethical considerations 

This study was designed and performed in accordance with the 
ethical standards of the Helsinki Declaration. The study protocol was 
approved by the Clinical Research Ethics Committee of our institution 
(Instituto de Investigación Sanitaria Imas12, Hospital Universitario 12 
de Octubre). The need for written informed consent was waived due to 
the non-interventional study design. 

3. Results 

3.1. Tuberculosis cases 

Between 2016 and 2021, a total of 398 patients with TB were diag-
nosed at Hospital Universitario 12 de Octubre. Out of these patients, 
20.9% (n = 83) were diagnosed with EPTB, 60.8% (n = 242) with PTB, 
8.5% (n = 34) presented disseminated TB, and 3.8% (n = 15) were 
classified as concurrent extrapulmonary-pulmonary tuberculosis; 24 
cases (6%) had missing data for major disease site. During this period, 
overall TB cases decreased from 84 in 2016 to 57 in 2018. An isolated 
increase was observed in the number of global cases in 2019, with a 
downward trend that continues from 2020 to 2021, when the lowest 
number of global cases were reported (Fig. 1a). The overall trend of 

EPTB regarding global cases of TB shows an increase from 22.6% in 
2016 to 27.9% in 2021 (Fig. 1b). 

The most common presentation of EPTB cases was lymphatic TB 
(50.6%, 42), followed by pleural TB (24.1%, 20), abdominal TB (8.4%, 
7) and bone TB (8.4%, 7) (Fig. 2). We did not find any confirmed case of 
meningeal TB. Over the course of the study period, an increase in the 
incidence rate was only observed in lymphatic TB, whereas the trend for 
the remaining forms of EPTB moved towards stabilization with even a 
slight decline in some cases. 

3.2. Demographic characteristics of EPTB cases 

The mean age of patients with EPTB was 49.6 (CI 95% 45.0–54.2). 
The greatest burden of EPTB was recorded in the group aged 25–44 
years (n = 28, 33.7%), followed by patients aged over 65 years (n = 22, 
26.5%). Pediatric cases (<18 years) accounted for the 4,8% (n = 4) of 
EPTB cases. 

More than half of the EPTB patients were female (n = 50, 60.2%). 
Lymphatic and pleural involvement were more frequently associated 
with female sex (76.2%, p = 0.003 and 55.0%, p = 0.583; respectively), 
while genitourinary and abdominal TB were more related to males 
(83.3%, p = 0.024 and 71.4%, p = 0.074; respectively). 

Fig. 1a. Annual distribution of overall TB cases.  

Fig. 1b. Evolution and progression of EPTB vs PTB cases during the 
study period. 
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Lymphatic TB was the most frequent form in all age groups (ranging 
from 52.4% to 66.7%) except for the 25–44 age group, in which pleural 
TB was as frequently seen as lymphatic TB (35.7% for both locations). In 
patients aged under 25, lymphatic TB accounted for the 66.7% of the 
cases, followed by pleural TB (25.0%). 

Regarding the country of origin, of the 83 EPTB reported cases, 
55.4% belonged to foreign-born patients whereas 44.6% corresponded 
to Spain-born patients. Higher proportions of foreign-born EPTB cases 
were observed in all age groups (ranging from 61.9% to 82.4%) except 
in the group aged over 65, in which the 95.5% of EPTB cases occurred in 
Spain-born patients. During the study period, the proportion of foreign- 
born patients increased significantly, from 58.5% in 2016 to 69.2% in 
2021. 

The greatest percentage of foreign-born patients in both PTB and 
EPTB cases corresponded to Bolivia (n = 30, 9.3%), Romania (n = 26, 
8.0%), Peru and Republic of Ecuador (n = 22, 6.8% for each national-
ity), although when focusing only in EPTB cases, the highest incidence 
was found in Ecuador (n = 9, 10.9%) followed by Morocco (n = 4, 
4.8%). 

3.3. Comparison between EPTB and PTB cases 

Table 1 summarizes characteristics of EPTB patients compared to 
PTB patients. The percentage of women was higher among EPTB rather 
than PTB cases (35.2% versus 64.8%, p ≤ 0.001). EPTB patients were 
7.6 years older than PTB patients (CI 95% 2.5–12.7 years). The per-
centage of cases with previous TB treatment was lower in EPTB (2.4% 
versus 10.8%, p = 0.020). Foreign-born patients were predominant in 
both EPTB and PTB groups, although this predominance was greater 
from 2018 onwards. 

TB diagnosis was confirmed by a positive culture in 99.2% (240 / 
242) of PTB cases, which was significantly higher than the percentage 
for EPTB cases (92.8%, 77 / 83; p = 0.004). 

Regarding the total of culture-positive cases (N = 317, 97.5%), drug 
susceptibility testing yielded results in all of them. Only 7 (2.9%) MDR- 
TB cases were identified in the PTB group whereas no cases of antibiotic 
resistance were found in the EPTB group. 

The results of the logistic regression analysis (Table 2) showed that 
women rather than men, were more predisposed to develop EPTB (aOR 
2.46, 95% CI 1.45–4.20). Elderly patients (aged ≥ 65 years) were found 
to be more likely to have EPTB (aOR 2.47, 95% CI 1.19–5.13). Patients 
with a previous TB episode, had a higher risk of developing EPTB 
compared to patients without previous history of TB (4.99, 95% CI 
1.40–17.82). HIV infection did not show any relation with the devel-
opment of EPTB. Immunosuppression other than HIV and country of 
origin loosed statistical significance from univariate to multivariate 
analysis. 

4. Discussion 

The present study describes the epidemiologic and clinical charac-
teristics of EPTB patients attending to a tertiary care hospital in Madrid, 
Spain, over a period of six years and identifies risk factors associated 

Fig. 2. Distribution of EPTB in anatomic locations.  

Table 1 
Comparison of demographic, clinical and microbiological characteristics among 
PTB and EPTB patients in Hospital 12 de Octubre, Madrid, 2016–2021.  

Variable PTB (N = 242) EPTB (N = 83) p value 

Sex, n (%) 
Female 
Male 

93 (38.4)149  
(61.6) 

50 (60.2)33  
(39.8)  

0.001 

Age, (IC 95%) 42.1 
(39.8–44.3) 

49.6 
(45.0–54.2)  

0.004 

Type of case, n (%) 
New case 
Previous TB 

214  
(88.4)28  
(11.6) 

80  
(96.4)3  
(3.6)  

0.019 

Origin of birth, n (%) 
Foreign 
Spain 

165  
(68.2)77  
(32.8)  

46  
(55.4)37  
(44.6)   

0.036 

Region of birth, n (%) 
Spain 
African Region 
Eastern Mediterranean 
RegionEuropean Region  
(Spain excluded) 
Region of the Americas 
South-East Asian Region 
Western Pacific Region 

77 (31.8)13  
(5.4)13  
(5.4)37  
(15.3)92  
(38.0)2  
(0.8)8  
(3.31) 

37 (44.6)9  
(10.8)5  
(6.0)7  
(8.4)22  
(26.5)2  
(2.4)1  
(1.2)  

0.054 

VIH status, n (%) 
No 
Yes  

7 (2.9)235  
(97.1) 

82 (98.8)1  
(1.2)  

0.392 

Inmunosupression (no VIH related), 
n (%) 
No 
Yes 

226  
(93.4)16  
(6.6) 

71  
(85.5)12  
(14.5)  

0.685 

Drug susceptibility testing, n (%)a 

Not MDR 
MDR 

233  
(97.1)7  
(2.9)  

77  
(100)0  
(0)  

0.202* 

Xpert Ultra determination, n (%)b 

Negative 
Positive  

38  
(20.2)150  
(79.8)  

8  
(27.6)21  
(72.4)  

0.366 

Culture, n (%) 
Negative 
Positive 

2  
(0.8)240  
(99.2) 

6  
(7.2)77  
(92.8)  

0.004 

PTB: pulmonar tuberculosis. EPTB: extrapulmonar tuberculosis. MDR: multi 
drug resistant. aExcludes 8 patients with unknown drug susceptibility testing. 
bExcludes 107 patients without Xpert Ultra determination at diagnosis. * 
Reciprocal continuity correction for cells with zero events. 

Table 2 
Univariate and multivariate analysis of clinical and demographic characteristics 
of EPTB.   

Univariate analysis Multivariate analysis 
Characteristics OR IC 95% p- 

value 
aOR IC 95% p- 

value 

Female Sex  2.43 1.46 – 
4.04  

0.001  2.46 1.45 – 
4.20  

0.001 

Age ≥ 65 years  2.76 1.47 – 
5.16  

0.002  2.47 1.19 – 
5.13  

0.015 

New case  3.49 1.03 – 
11.80  

0.044  4.99 1.40 – 
17.82  

0.013 

VIH status  0.41 0.05 – 
3.38  

0.407  0.96 0.10 – 
8.87  

0.973 

Inmunosupresion (VIH 
not included)  

2.38 1.08 – 
5.28  

0.032  1.47 0.61 – 
3.56  

0.388 

Spanish nationality  1.72 1.03 – 
2.87  

0.037  1.43 0.80– 
2.57  

0.222  
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with the occurrence of EPTB. The proportion (20.9%) of EPTB among all 
the TB cases found in our study is comparable with the range of what has 
been reported for other developed countries such as The Netherlands 
(38%), United States (27%), and Germany (21.6%) [11,13,14]. 

Regarding the evolution of cases over time and in line with what has 
been reported elsewhere [2,3,6,8,11,12], while a decrease in the global 
number of TB cases was observed throughout the study period, opposite 
trends were observed between both EPTB and PTB. This observation 
may be explained due to the fact that control program measures effec-
tively focus on reducing contagious PTB cases but may be less effective 
against EPTB. Demographic changes favoring populations with higher 
prevalence of EPTB may also contribute to the consistency of EPTB 
[11,13]. 

One of the aims of this study was to observe to what extend COVID- 
19 pandemic has had an influence on TB detection and reporting in our 
setting. Spanish lockdown lasted from 14th March 2020 to 21st June 
2020, a situation shared by many other countries around the globe, 
including developed and undeveloped ones. Throughout 2020, deep 
declines in the number of reported TB cases were notified globally while 
in contrast, the number of TB-related deaths increased considerably. 
Particularly, this changes were mostly seen in areas with low-incomes 
and the highest TB incidence rates [2,3,6]. Interestingly, in our hospi-
tal only a small decrease in the number of reported TB cases was 
observed during 2020 whereas a large drop was observed in 2021. The 
explanation may reside in the fact that our country has a relatively low 
prevalence of TB and thus the detection of cases was not greatly affected 
by the initial lockdown. Social distancing and the hygienic measures 
created to prevent COVID-19 infection, could have led to a decrease in 
the circulation of TB and therefore a reduction in the number of diag-
nosed cases in 2021. [2,3,15–17]. 

The sites of EPTB vary by age group and gender across different 
populations studied. However, in line with other studies, lymph nodes 
and pleura were the most commonly reported sites in our setting 
[9,11,18,19]. The distribution of the organ affected by EPTB across 
gender does not seem to follow a clear pattern as various studies also 
describe [9,11,19,20]. Notably, during the study period we observed an 
increase in lymphatic TB cases while pleural TB cases decreased. 
Consistently with other studies [11,12,14] we found an association be-
tween EPTB and either female sex or absence of previous TB episode. 

We observed that age groups carrying the highest risk of having 
EPTB were those over 65 years, followed by the 25–44 year group, a 
finding that agrees with a recent national study conducted in our 
country [8]. Some groups have suggested that young patients are more 
likely to be affected by EPTB than elderly ones [21,22] In contrast, other 
studies report no association between age and risk of EPTB [23]. 
Although previous studies have showed that the presence of HIV infec-
tion is the main EPTB risk factor [23,24] we found similar odds for HIV 
infection among EPTB and PTB cases. Our lack of association is likely 
attributable to the small number of HIV-infected patients included in the 
study. 

Unlike other studies [8,11,25], we did not find an increased associ-
ation between EPTB and the country of origin. In fact, EPTB rates in 
foreign-born patients were lower than those found in the national pop-
ulation. This may be due to the higher proportion in our population of 
middle-aged patients and patients aged > 65 years, having these two 
groups a predominance of Spain-born patients. Of note, microbiological 
culture provided a larger number of positive results than expected [8,9] 
for both EPTB (92.8%) and PTB (99.2%). We believe that this discrep-
ancy may be explained due to some limitations when tracking patients 
from electronic records who only had a clinical diagnosis of TB, thus an 
underestimation of these patients may have occurred. 

Our study has some limitations. First, our retrospective research only 
collected data of TB cases from a single hospital, therefore limiting the 
overall scope of our findings. Secondly, there is limited available in-
formation regarding some of the studied variables, such as date of entry 
and duration of stay in our country regarding foreign-born patients and 

some missed behavioral and social factors that could lead to the pro-
gression from latent TB infection to TB disease. Moreover, due to this 
lack of information regarding clinical records, details of previous TB 
episodes and its treatment are very limited, allowing us to only classify 
the cohort between previous TB infection or not. Finally, the reduced 
population size regarding certain variables, such as HIV infection, could 
act as a confounding factor in the statistical analysis. 

In conclusion, our data show that although overall TB cases have 
been following a downward trend for the last years, proportion of EPTB 
cases compared to PTB have increased within our study period, denoting 
a lack of effectiveness in control programs regarding EPTB. Of note, it is 
to mention the profound decline in the number of cases diagnosed in 
2021, probably directly derived from the impact of the COVID-19 
pandemic. Women, elderly population (>65 years of age), and persons 
with previous history of TB are at higher risk for developing extrap-
ulmonary TB in our setting. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Acknowledgements 

We thank the staff of the clinical services from the Hospital Uni-
versitario 12 de Octubre. The preliminary results of this study were re-
ported in part at the 32nd ECCMID, the European Congress of Clinical 
Microbiology and Infectious Diseases, 2022 (Abstract 176). 

Funding source 

This study has been funded by Instituto de Salud Carlos III (ISCIII) 
through the project “PI21/01738“ and co-funded by the European 
Union. 

Authors ́ contributions 
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