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Introduction
Tuberculosis (TB) constitutes a significant public 
health issue and since 2023 has once again 
become the leading cause of death by a single 

infectious agent, replacing COVID-19.1 In 2023, 
an estimated 8.2 million new infections (84% 
extrapulmonary tuberculosis (EPTB) and 16% 
pulmonary tuberculosis (PTB)) and 1.25 million 
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Abstract
Background: Extrapulmonary tuberculosis (EPTB) poses a public health challenge, 
particularly among individuals with human immunodeficiency virus (HIV). However, many 
EPTB cases arise in those without HIV, leaving the underlying factors unclear.
Objectives: This study aims to characterize patients with pulmonary tuberculosis (PTB) and EPTB, 
exploring the differences in associated factors for each type in patients with and without HIV.
Design: An analytical observational study was conducted on a cohort of tuberculosis (TB) 
patients diagnosed between 2014 and 2021 in a referral hospital in Bogotá, Colombia.
Methods: Patients were categorized into PTB or EPTB based on the site of infection. 
Data on demographic and clinical variables were collected, comparing the two groups. A 
multivariate logistic regression model was created to identify factors associated with EPTB 
compared to PTB.
Results: The study encompassed 533 patients: 310 with PTB and 223 with EPTB, of which only 
65 (14.7%) were HIV positive. PTB patients exhibited higher rates of active smoking, smoking 
cessation, diabetes mellitus (DM), and other pulmonary diseases. The logistic regression 
identified HIV infection as the only factor associated with EPTB (OR 2.36 (1.54–3.61), p < 0.001). 
Conversely, quitting smoking (OR 0.58 (0.35–0.96) p = 0.038), DM (OR 0.41 (0.21–0.82) p = 0.011), 
chronic obstructive pulmonary disease (COPD) (OR 0.18 (0.08–0.4) p < 0.001), other pulmonary 
diseases (OR 0.21 (0.61–0.77) p = 0.019), or those using immunosuppressants (OR 0.44 (0.20–
0.96) p = 0.04) exhibited a negative association with EPTB compared to PTB. Specific models for 
pleural and lymph node TB revealed distinct associations, with HIV strongly linked to lymph 
node TB (OR 3.38, 95% CI 1.57–7.26, p = 0.002).
Conclusion: EPTB is primarily associated with HIV infection, while smoking, DM, COPD, other 
pulmonary diseases, and immunosuppressant use are associated with PTB. Variability in 
associated factors for specific EPTB forms underlines the need for tailored research into the 
predisposing factors for EPTB, particularly in HIV-negative patients.
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deaths were reported worldwide, according to 
data from the World Health Organization 
(WHO). Only 6.1% of incident cases and 161,000 
deaths were in patients with human immunodefi-
ciency virus (HIV).1 Colombia is a high TB prev-
alence country, with 14,060 new cases reported 
in 2021 and an incidence rate of 25.9 per 100,000 
inhabitants, as per the National Institute of 
Health (INS) data. PTB is the most common 
form of presentation, accounting for 84.8% of 
cases in the country.2,3 Until 2019, a decreasing 
trend in TB incidence had been observed; how-
ever, in 2020 and 2021, there was a resurgence, 
possibly due to reduced preventive measures and 
timely diagnosis programs during the COVID-19 
pandemic,1 which began to recover in 2022.

The progression and dissemination of TB infec-
tion depend on the host's immune response. In 
most cases, it is expected that proper contain-
ment of the infection will be achieved through the 
action of Th1 CD4+ lymphocytes. These lym-
phocytes produce interferon-gamma, which acti-
vates local macrophages and promotes the 
formation of granulomas, preventing the prolif-
eration of the bacillus. In patients with impaired 
cellular immunity, the mechanisms that promote 
containment are insufficient, allowing for its dis-
semination. In this manner, extrapulmonary 
forms of tuberculosis develop, with three primary 
modes of dissemination: by contiguity, by hema-
togenous route, or through the spread of respira-
tory secretions to the digestive tract.4 Infection 
with HIV has been recognized as the primary risk 
factor for extrapulmonary dissemination due to 
its known alteration of cellular immunity through 
the reduction of CD4+ T lymphocytes.5 
However, EPTB commonly presents in patients 
without HIV, and there is a lack of clarity regard-
ing the factors that predispose to its occurrence in 
this population.

Most studies on risk factors for EPTB are in HIV-
positive patients. Some descriptive studies in 
patients without this coinfection have identified 
associated factors such as female sex, social mar-
ginalization, stay in prisons, and rural housing6–13; 
however, these were conducted in very selected 
contexts and populations, with variable and 
sometimes discordant results. In Colombia, 
descriptive studies report the frequency of pres-
entation of EPTB14–17 and, to our knowledge, 
only one has evaluated possible associated fac-
tors, finding a higher frequency of EPTB with 

higher developmental indices, contrary to the 
findings of previous studies that associated EPTB 
with underdevelopment.18

Thus, it is possible to state that the information 
available about the characteristics of HIV-
negative patients who develop EPTB is limited 
and there is a lack of clarity about the factors 
associated with its occurrence. It has been sug-
gested that these patients may have other condi-
tions that lead to immunosuppression, such as 
the use of immunomodulators, active neoplasms, 
or chronic diseases such as type 2 diabetes melli-
tus (DM) or chronic kidney disease (CKD), but 
studies have not consistently shown this.7,8,12 
Knowing the specific risk factors for EPTB is 
important because it can facilitate clinical suspi-
cion, timely diagnosis, and the design of specific 
screening or follow-up programs. This study aims 
to evaluate the clinical characteristics and possi-
ble differences between patients with and without 
HIV and between patients presenting with PTB 
and EPTB to propose hypotheses about the fac-
tors associated with its occurrence.

Methods
An analytical observational single cohort study 
was conducted and reported according to the 
STROBE statement.19 All patients over 18 years 
of age, notified to the “Secretaría Distrital de 
Salud” in Bogotá Colombia by the San Ignacio 
University Hospital (HUSI) between 2014 and 
2021 with a diagnosis of TB, were included. 
The study was approved by the ethics and 
research committee of HUSI and the Javeriana 
University.

Freeman’s formula was used to calculate the sam-
ple size.20 Patients included had TB confirmed by 
smear microscopy, culture, molecular methods, 
or histology. Patients with a diagnosis of latent 
TB, empirical diagnosis, no data on HIV coinfec-
tion, and those without complete medical history 
data were excluded.

A standardized format was used to systematically 
collect information from electronic medical 
records stored in the Integrated Hospital 
Administration System (SAHI). The RedCap 
platform was utilized for this purpose.21,22 
Demographic variables, comorbidities, medica-
tions, and hospital care data—including TB diag-
nostic method, HIV infection status, follow-up 
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duration, and mortality were collected for each 
patient.

After collecting the information, patients were 
classified based on the site of involvement in PTB 
and EPTB. Using the WHO guidelines23 as a ref-
erence, PTB was defined as involving the trache-
obronchial tree or lung parenchyma. EPTB was 
defined as a disease outside the tracheobronchial 
tree. Patients with both pulmonary and extrapul-
monary involvement were classified as PTB.

Alcohol consumption was considered if it was 
reported as such in the medical history at admis-
sion. Data on weight, height, and body mass index 
(BMI) recorded in the medical records were 
obtained. Malnutrition was identified if this diag-
nosis appeared in the clinical nutrition assessment 
or if the BMI was less than 18. Lung disease was 
considered as the presence of chronic obstructive 
pulmonary disease (COPD), asthma, idiopathic 
pulmonary fibrosis, other interstitial diseases, 
bronchiectasis, cystic fibrosis, silicosis, and seque-
lae of previous TB or anthracosis. Autoimmune 
diseases were classified as systemic lupus erythe-
matosus (SLE), rheumatoid arthritis, Sjögren's 
syndrome, dermatomyositis, mixed connective 
tissue disease, spondyloarthropathies, multiple 
sclerosis, vasculitis, and others. Significant steroid 
consumption was considered the equivalent of 
10 mg of prednisolone per day for 1 month before 
diagnosis. The diagnosis of cancer was confirmed 
when active disease was present.

Descriptive statistics were utilized to present the 
sociodemographic data of the population, along 
with clinical and paraclinical variables. Mean and 
standard deviation or median and interquartile 
range were used for continuous variables, depend-
ing on the data distribution. A Shapiro-Wilk test 
was used to assess the assumption of normality. 
For categorical variables, absolute numbers and 
percentages were reported. The difference 
between groups (PTB and EPTB) was assessed 
according to the nature of the variables using stu-
dent’s T-tests, Chi-square, or Mann–Whitney 
U-tests.

Subgroup analysis was conducted for both the 
HIV-positive and HIV-negative populations. To 
assess the factors associated with presenting with 
EPTB, a multivariate logistic regression model was 
performed, including clinically relevant variables 
and those with an initial p < 0.1, controlling for the 

HIV variable, and possible confounding variables. 
The stepwise forward method was used for varia-
ble selection and ORs (95% CI) were calculated 
for each variable as a potential associated factor. 
The Aikake Information Criterion (AIC), 
Schwarz’s Bayesian Information Criterion, and the 
Hosmer-Lemeshow test were evaluated for final 
model selection and fitting. Associated factors 
were also assessed for specific forms of EPTB 
(pleural tuberculosis and lymph node tuberculo-
sis). Analysis was performed with the statistical 
package Stata 14.1 TX: StataCorp LP.

Results
A total of 802 patients were notified to the 
“Secretaría de Salud” between January 2014 and 
December 2021. Of these, we excluded 41 
patients under 18 years of age, 21 patients in 
whom HIV testing was not performed, 76 patients 
with latent TB, 40 patients without complete data 
in the clinical history, 29 patients with empirical 
diagnosis, and 62 patients in whom TB diagnosis 
was then ruled out (initially reported for empirical 
management or had final isolation of a non-tuber-
culous mycobacterium). In the end, 533 patients 
were included for analysis.

The clinical and demographic characteristics are 
summarized in Table 1. Of the 533 patients 
included 310 were PTB patients and 223 were 
EPTB patients. The median age was higher in 
patients with PTB compared to those with EPTB 
(60 years interquartile range (IQR) 37–71 vs. 
48 years IQR 33–66, p = 0.001), with male pre-
dominance in both groups (n = 205, 66% vs. 
n = 153, 68.6%, p = 0.362).

Most of the patients were affiliated with the con-
tributory system, with a slightly higher proportion 
affiliated to the subsidized system in the PTB 
group (13.23% vs. 8.07%, p = 0.075). There 
needed to be a higher representation of institu-
tionalized patients or healthcare workers in both 
groups. The majority of patients reported never 
having used alcohol or intravenous drugs, but 
active smoking and smoking cessation were more 
frequent in PTB patients (active smoking 18.06% 
vs. 15.25%, smoking cessation 26.77% vs. 
19.28%, p = 0.046). From the data obtained on 
nutritional status, 43.8% of those with PTB and 
48.2% with EPTB were undernourished, with no 
statistically significant difference between the two 
groups (p = 0.381).
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Table 1.  Clinical and demographic characteristics of patients with pulmonary and extrapulmonary tuberculosis.

Patient characteristics Total (n = 533)

  PTB
(n = 310)

EPTB
(n = 223)

p Value

Sociodemographic characteristics

Male sex–no (%) 205 (66.12%) 153 (68.60%) 0.362

Age <0.001

  18–40 94 (30.32%) 83 (37.22%)

  40–60 63 (20.32%) 69 (30.94%)

  >60 153 (49.35%) 71 (31.84%)

Smoking 0.046

  Never 170 (54.84%) 146 (65.47%)

  Smoking cessation 83 (26.77%) 43 (19.28%)

  Active smoking 56 (18.06%) 34 (15.25%)

Affiliation system 0.075

  Subsidized 41 (13.23%) 18 (8.07%)

  Contributive 268 (86.45%) 202 (90.58%)

  Special 1 (0.32%) 3 (1.35%)

Comorbidities

Type 2 diabetes mellitus 38 (12.26%) 13 (5.83%) 0.013

 � Controlled (HbA1c < 7%) 13 (4.19%) 5 (2.24%) 0.893

  Non-controlled (HbA1c > 7%) 19 (6.12%) 8 (3.58%)

  Unknown 6 (1.93%) 0

Pulmonary diseases <0.001

  COPD 53 (17.10%) 8 (3.59%)

  Silicoanthracosis 7 (2.26%) 4 (1.79%)

 � Other pulmonary diseases 15 (4.84%) 3 (1.35%)

Autoimmune diseases 23 (7.42%) 15 (6.73%) 0.759

Anemia 0.419

  No anemia (Hb > 12) 198 (66.22%) 132 (61.40%)

 � Mild-moderate anemia (Hb 7–12) 97 (32.44%) 78 (36.28%)

 � Severe anemia (Hb < 7) 4 (1.33%) 5 (2.33%)

  Unknown 11 (3.54%) 8 (3.58%)

(Continued)
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Patient characteristics Total (n = 533)

  PTB
(n = 310)

EPTB
(n = 223)

p Value

Chronic kidney disease 29 (9.35%) 11 (4.93%) 0.056

  Stage 1–2 3 (0.96%) 2 (0.89%) 0.024

  Stage 3 16 (5.16%) 1 (0.44%)

  Stage 4–5 10 (3.22%) 8 (3.58%)

Active cancer 34 (10.97%) 15 (6.73%) 0.095

  Solid 19 (6.12%) 8 (3.58%) 0.869

  Hematological 15 (4.83%) 7 (3.13%)

Chemotherapy management 17 (5.48%) 4 (1.79%) 0.128

Solid organ or bone marrow 
transplant

11 (3.54%) 2 (0.89%) 0.050

TNF alpha inhibitors 7 (2.26%) 3 (1.35%) 0.444

Steroid use 19 (6.13%) 16 (7.17%) 0.631

Other immunosuppressants 27 (8.71%) 10 (4.48%) 0.058

HIV infection 46 (14.83%) 65 (29.15%) <0.001

  CD4 < 200 40 (12.9%) 57 (22%) 0.925

  CD4 > 200 5 (1.61%) 6 (2.69%)

  CD4 no disponible 1 (0.32%) 2 (0.89%)

 � Antiretroviral therapy (ART) 19 (6.12%) 33 (14.7%) 0.325

History of TB 11 (3.54%) 10 (4.40%) 0.024

History of latent TB 7 (2.26%) 5 (2.20%) 0.990

COPD, chronic obstructive pulmonary disease; EPTB, extrapulmonary tuberculosis; PTB, pulmonary tuberculosis.

Regarding comorbidities, DM and pulmonary 
diseases were more frequent in patients with PTB 
(see Table 1), while HIV was more frequent in 
patients with EPTB (14.83% vs. 29.15% 
p < 0.001); of which most had CD4 counts below 
200. Among the pulmonary diseases, the majority 
corresponded to COPD and silicoanthracosis. 
Patients with asthma and interstitial diseases were 
less frequently documented and due to their low 
frequency, they were unified in one group for sta-
tistical analysis under the name of other pulmo-
nary diseases. CKD was slightly more frequent in 
patients with PTB (9.35% vs. 4.93%, p = 0.056), 

with no statistically significant difference. No dif-
ferences were found between the two groups in 
the frequency of other comorbidities.

The most frequently reported autoimmune dis-
eases were SLE and rheumatoid arthritis (RA). 
The frequency of immunosuppressive drug use 
was low in both groups (17.09% in PTB and 13% 
in EPTB). No differences were found in the use 
of steroids or biologic therapy between the two 
groups, with a slightly higher percentage of 
patients on other immunosuppressants in the 
PTB group (8.71% vs. 4.48%, p = 0.058).

Table 1.  (Continued)

https://journals.sagepub.com/home/tai


Volume 12

6	 journals.sagepub.com/home/tai

Therapeutic Advances in 
Infectious Disease

Regarding the diagnosis and treatment received 
(see Table 2), in the PTB group, diagnosis by 
smear microscopy or culture was more frequent, 
while in patients with EPTB, the most frequent 
form of diagnosis was histology. Four patients 
with pleural TB were diagnosed with adenosine 
deaminase (ADA). Both groups showed a similar 
frequency of diagnosis with molecular testing. 
The length of hospital stay was longer in patients 
with EPTB (10 days IQR 4–21 vs. 18 days IQR 
10–30, p < 0.001), as was the time from admis-
sion to diagnosis (3 days IQR 1–12 vs. 13 days 
IQR 8–21, p < 0.001) and the time from admis-
sion to initiation of treatment (4 days IQR 2–13 
vs. 13.5 IQR 7–20, p < 0.001).

Susceptibility profile data were only found in 
71.9% of the patients with PTB and 55.1% of the 
patients with EPTB. Of these, the most were sus-
ceptible strains, with a low frequency of multid-
rug-resistant (MDR) TB in both groups. There 
was no significant difference in mortality.

The distribution by the sites of involvement in 
patients with PTB is shown in Figure 1. Pleural, 

lymph node, and miliary were the most frequent 
sites. Figure 2 shows the comparison of the sites 
of involvement in HIV-positive and HIV-negative 
patients. Most forms of EPTB were more fre-
quent in patients without HIV, except for miliary 
and lymph node TB, which were more frequent 
in patients with this coinfection.

In the subgroup analysis, in HIV patients, there 
were no significant differences in age or sex 
between PTB and EPTB patients, with a median 
age of 37.5 and 36 years, respectively. A higher 
frequency of anemia of any grade (50% vs. 
56.9%) was found in patients with EPTB, with a 
greater proportion within the range of mild-to-
moderate anemia. The frequency of comorbidi-
ties other than HIV was very low.

The characteristics of the HIV-negative patients 
are outlined in Table 3. The age range was similar 
in patients with PTB and EPTB, with male pre-
dominance in both groups. A higher frequency of 
smoking cessation and active smoking was 
observed in patients with PTB. Among comor-
bidities, there was a higher prevalence of DM, 

Table 2.  Characteristics of the diagnosis and treatment of the tuberculosis episode.

Diagnostic method and mortality PTB
n (%)

EPTB
n (%)

p Value

Diagnostic method

  Molecular testing 108 (34.8%) 72 (32.28%) 0.539

  Smear microscopy 121 (39.03%) 26 (11.65%) <0.001

  Culture 189 (60.96%) 76 (34.08%) <0.001

  Biopsy 38 (12.25%) 113 (50.67%) <0.001

  Adenosine deaminase 0 4 (1.79%)  

Susceptibility

  Susceptible 209 (67.4%) 119 (53.36%) 0.148

  Mono-resistance 12 (3.87%) 2 (0.89%)

  Poly-resistance 0 1 (0.44%)

  Multidrug resistance (MDR) 2 (0.64%) 1 (0.44%)

  Not available 87 (28.06%) 100 (44.8%)

In-hospital mortality 24 (7.74%) 21 (9.42%) 0.493

EPTB, extrapulmonary tuberculosis; PTB, pulmonary tuberculosis.
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Figure 1.  Sites of involvement in patients with extrapulmonary tuberculosis.

Figure 2.  Distribution of extrapulmonary tuberculosis involvement in HIV-positive and HIV-negative patients.
HIV, human immunodeficiency virus.

CKD, and other pulmonary diseases in patients 
with PTB. Cancer was also more frequent in PTB 
patients, but this was not statistically significant. 
There were no differences in other comorbidities 
or the use of immunosuppressive medications.

Table 4 shows the results of the logistic regression 
model. Univariate analysis found an association 
between HIV infection and extrapulmonary pres-
entation of TB (OR 2.36; 95% CI 1.54–3.61). 
Smoking cessation (OR 0.6; 95% CI 0.39–0.92), 
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Table 3.  Clinical and demographic characteristics of PTB and EPTB patients in HIV-negative patients.

 Patient characteristics PBT
(n = 264)
n (%)

EPTB
(n = 158)
n (%)

p Value

Male sex 164 (62.12%) 97 (61.39%) 0.881

Age—median (IQR) 63 (42–75) 56.5 (37–71) 0.062

Smoking

  Never 147 (55.68%) 108 (68.35%) 0.033

  Smoking cessation 77 (29.19%) 31 (19.62%)

  Active smoking 40 (15.15%) 19 (12.02%)

Type 2 diabetes mellitus 37 (14.01%) 12 (7.59%) 0.046

Pulmonary diseases

  COPD 53 (20.07%) 7 (4.43%) <0.001

  Silicoanthracosis 7 (2.65%) 4 (2.53%)

  Other pulmonary diseases 14 (5.30%) 3 (1.89%)

Chronic kidney disease 28 (10.60%) 11 (6.96%) 0.211

  Stage 1–2 3 (1.13%) 2 (1.26%) 0.019

  Stage 3 16 (6.06%) 1 (0.63%)

  Stage 4–5 9 (3.40%) 8 (5.06%)

Autoimmune diseases 22 (8.33%) 15 (9.49%) 0.683

Anemia

  No anemia (Hb>12) 175 (66.28%) 104 (39.39%) 0.798

  Mild-moderate anemia (Hb 7–12) 75 (28.40%) 43 (16.28%)

  Severe anemia (Hb < 7) 3 (1.13%) 3 (1.13%)

Steroid use 18 (6.81%) 14 (5.30%) 0.443

TNF alpha inhibitors 7 (2.65%) 3 (1.13%) 0.623

Other immunosuppressants 26 (9.84%) 10 (3.78%) 0.21

Active cancer 32 (12.12%) 10 (3.78%) 0.054

  Solid 18 (6.81%) 7 (2.65%) 0.439

  Hematological 14 (5.30%) 3 (1.13%)

  Chemotherapy 15 (5.68%) 2 (0.75%) 0.131

Solid organ or bone marrow transplant 11 (4.16%) 2 (0.75%) 0.095

COPD, chronic obstructive pulmonary disease; EPTB, extrapulmonary tuberculosis; PTB, pulmonary tuberculosis.
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DM (OR 0.44; 95% CI 0.23–0.85), COPD (OR 
0.17; 95% CI 0.07–0.36) and the group of other 
pulmonary diseases (OR 0.22; 95% CI 00.06–
0.79) were identified as having a lower associa-
tion with EPTB than PTB. In the multivariate 
analysis, the association described for HIV and 
EPTB persisted, while active smoking, DM, 
COPD, the other pulmonary diseases group, and 
the use of any immunosuppressive medication 
(OR 0.44; 95% CI 0.2–0.96) had a negative asso-
ciation with EPTB.

The analysis of associated factors to pleural and 
lymph node tuberculosis development is summa-
rized in Tables S1 and S2. For the first outcome, 
patients with moderate anemia (OR 0.46, 95% 
CI 0.22–0.95, p = 0.038) and with HIV (OR 0.12, 
95% CI 0.04–0.36, p < 0.001) had a lower fre-
quency of pleural TB compared to all other forms 
of EPTB. In contrast, for the second outcome, 
HIV-positive patients had a positive association 
with lymph node TB compared to all other forms 

of EPTB (OR 3.38, 95% CI 1.57–7.26, p = 0.002). 
Univariate analysis also found an association with 
lymph node TB in patients with active smoking 
and a negative association in patients older than 
60 years, but this was not significant in the multi-
variate analysis.

Discussion
This study explored the differences between asso-
ciated factors for the development of PTB and 
EPTB in HIV-positive and HIV-negative patients. 
The results identified HIV infection as an associ-
ated factor for EPTB, while patients with smoking, 
DM, COPD, and other lung diseases and with the 
use of any immunosuppressive medication, had a 
lower frequency of EPTB compared to PTB.

HIV infection has been described as one of the 
most important risk factors for TB, with a 
reported 20-fold increased risk24 and a higher  
frequency of extrapulmonary presentation,25 

Table 4.  Factors associated with extrapulmonary presentation of tuberculosis.

Variable Univariate analysis Multivariate analysis

OR (95% CI) p Value OR (95% CI) p Value

Smoking

  Never Reference Reference Reference Reference

  Active smoking 0.70 (0.43–1.14) 0.157 0.58 (0.35–0.96) 0.038

  Smoking cessation 0.6 (0.39–0.92) 0.021 0.79 (0.50–1.27) 0.344

Type 2 diabetes mellitus 0.44 (0.23–0.85) 0.015 0.41 (0.21–0.82) 0.011

Pulmonary diseases

  None Reference Reference Reference Reference

  COPD 0.17 (0.07–0.36) <0.001 0.18 (0.08–0.4) <0.001

  Silicoanthracosis 0.64 (0.18–2.23) 0.490 0.64 (0.18–2.28) 0.501

  Other pulmonary diseases 0.22 (0.06–0.79) 0.020 0.21 (0.61–0.77) 0.019

Chronic kidney disease 0.50 (0.24–1.02) 0.060 —

Use of any immunosuppressive 
medication

0.77 (0.43–1.8) 0.386 0.44 (0.20–0.96) 0.040

HIV infection 2.36 (1.54–3.61) <0.001 1.8 (1.14–2.85%) 0.011

COPD, chronic obstructive pulmonary disease; 95% CI, 95% confidence interval; OR, odds ratio; AIC, Akaike’s information 
criterion: 682.78.
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consistent with the results of this study. Several 
meta-analyses have analyzed the specific associa-
tion of HIV and EPTB, finding a positive associa-
tion but with marked heterogeneity in the 
studies.26,27 Among these, Naing et al.27 found an 
increased risk in the subgroup of patients with 
CD4 counts less than 100. The most widely 
accepted explanation is impaired cellular immu-
nity due to CD4 T-cell deficiency, which com-
promises the normal immune response to M 
tuberculosis infection and facilitates extrapulmo-
nary dissemination.25 In our study, no differences 
were found between the different CD4 counts, 
but there was a very low proportion of patients 
with CD4 greater than 200, limiting this analysis. 
Although HIV has been described as a risk factor 
for all extrapulmonary forms, some studies have 
reported a specific association with certain forms 
such as meningeal and miliary, while reporting 
lower risk for other forms, such as pleural TB.28 
This is consistent with the results of our study, as 
the regression model for specific forms of EPTB 
showed that patients with HIV had a lower risk of 
pleural TB but a higher risk of lymph node TB.

The association of DM with a lower risk of EPTB 
compared to PTB has already been described in 
observational studies in China, Brazil, Mexico, 
and Taiwan.8,12,29–32 Of these, Leung et al. found 
an increased risk of PTB specifically in patients 
with uncontrolled DM.31 In our study, glyco-
sylated hemoglobin data were unavailable for all 
patients, so it was impossible to assess differences 
in disease control. It has been proposed that the 
mechanism by which patients with DM have a 
higher risk of PTB is due to a hyper-reactivity of 
the cellular immune response to the bacillus that 
causes an insufficient response to contain its 
growth at the pulmonary level but does not allow 
its extrapulmonary dissemination.32–34 On the 
contrary, other studies have found an increased 
risk of EPTB in patients with DM and have 
explained it by their impaired cellular immunity.35 
Discordance may be attributed to a confounding 
factor, specifically the coexistence of DM with 
CKD, which has also been identified as a risk fac-
tor for EPTB.

The association of a history of smoking with a 
lower frequency of EPTB compared to PTB had 
already been described in other observational 
studies,36–38 possibly explained by its specific pro-
inflammatory effect at the pulmonary level.31,39,40 

Similarly, the association between COPD and TB 
has been documented in multiple studies, 
although most of them evaluate the history of TB 
as a risk factor for airway obstruction and few 
mention COPD as a risk factor for TB.41 We also 
found no studies comparing the frequency of 
presentation of PTB and EPTB in patients with 
COPD, but it is to be expected that pulmonary 
involvement is more frequent in these patients 
due to their anatomical involvement and altered 
local defense mechanisms, consistent with the 
findings of this study. However, it is notable that 
the pulmonary disease most frequently associated 
with TB risk is silicosis.42,43 In our study this 
group of patients did not differ between PTB and 
EPTB presentation. This may be limited by the 
low frequency of patients with silicoanthracosis 
included. Evidence for other lung diseases is 
scarce, with few studies analyzing the frequency 
or association with TB,41 and none addressing 
differences between PTB and EPTB.

The use of tumor necrosis factor-alpha (TNFα) 
inhibitors has been associated with an increased 
risk of TB compared to the general popula-
tion.44–46 Similarly, several observational studies 
and case reports have shown a higher frequency 
of extrapulmonary involvement in this group of 
patients.47–49 Our study found no difference in the 
frequency of exposure to TNFα inhibitors 
between PTB and EPTB, although the number 
of patients was small. It is important to note that 
the use of these drugs was less frequent in the first 
years evaluated in the study, as the approved indi-
cations for their use increased in the last 3 years. 
When analyzed separately for exposure to ster-
oids, TNFα inhibitors, or other immunosuppres-
sants, no associations were found in the logistic 
regression model. When analyzed under a single 
group as exposure to any immunosuppressive 
drug, these patients were found to have a lower 
frequency of extrapulmonary presentation com-
pared to PTB. Few studies discuss the specific 
risk of EPTB for other immunosuppressants. 
Among these, Qian et al.35 reported that immu-
nosuppression is a risk factor for EPTB but did 
not clarify which patients they included in the 
definition of immunosuppression for the study. 
No other study has reported a lower frequency of 
EPTB in patients on immunosuppressive drugs.

Although HIV is the most important risk factor 
for EPTB identified, there is a high frequency of 
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extrapulmonary presentation of TB in the popu-
lation without this coinfection, corresponding to 
75.85% of patients with EPTB in this study. 
Moreover, some forms of EPTB were more fre-
quent in patients without HIV than in those with 
this coinfection. No other associated factors with 
the development of EPTB were found in the 
model. The results of other studies are heteroge-
neous. Some have found an association between 
female sex and EPTB,12,37,50–52 arguing possible 
differences in risk factors due to this population’s 
lower frequency of tobacco consumption.10 
However, other studies found a higher frequency 
of male sex53 and others found no differences in 
sex, as our study did.

The other most described risk factor in the litera-
ture is age, with a higher risk of EPTB in younger 
patients.12,50,51 In our study, in the initial analysis 
we found that patients with EPTB were signifi-
cantly younger. However, when only HIV-
negative patients were analyzed, there was no age 
difference between the two groups, so the higher 
frequency of EPTB in younger patients may be 
because HIV infection is more common in this 
age group. Most studies that showed this associa-
tion did not take HIV infection into account as a 
confounding variable. Elderly patients are recog-
nized to have a higher risk of mortality and com-
plications arising from the diagnosis of tuberculosis 
and represent a diagnostic challenge, as clinical 
scenarios tend to be atypical.1 However, some 
studies have reported conflicting data, indicating 
a higher incidence of complications in patients 
younger than 65.54 This discrepancy may be 
attributed to the increased frequency of vulnera-
ble scenarios in younger patients, which also 
heightens the risk of extrapulmonary tuberculosis 
(EPTB).

Another factor associated with EPTB is CKD 
due to alterations in cellular immunity.8,35,55–58 
Our study found a higher proportion of patients 
with CKD among patients with PTB but without 
a significant association in the logistic regression 
model. A possible explanation for the difference is 
that the studies reporting the association between 
CKD and EPTB refer specifically to advanced 
kidney disease,59 and in our population most of 
the patients were in stage 3.

Other studies have found a relationship between 
peritoneal TB and cirrhosis,9 however, in our 

population, only two patients with cirrhosis were 
included, limiting the analysis. Similarly, others 
have found an association between a history of 
TB and an increased risk of EPTB.60 In our pop-
ulation there was a very low frequency of reported 
history of TB in all patients, which could corre-
spond to a reporting bias due to the retrospective 
study design. An association of EPTB has also 
been documented with demographic variables 
such as rural housing, level of development, edu-
cational level, or access to drinking water 
sources,61 however, we did not have this informa-
tion from our patients, so it was impossible to 
explore.

In the analysis for specific forms of PTB, patients 
with HIV and anemia had a negative association 
with pleural TB compared to all other extrapul-
monary forms, while HIV was associated with 
lymph node TB. Other studies have described 
specific risk factors for each site of presentation of 
EPTB, and even HIV is more strongly associated 
with specific forms such as meningeal or miliary.27 
These findings suggest that the most relevant risk 
factors may be specific to each presentation site, 
rather than the whole EPTB population. As for 
anemia, the association is noteworthy, but it is 
not possible to determine whether this is a cause 
or a consequence of the disease, as no hemoglobin 
data were available for the patients prior to 
admission.

In the population studied, 41.83% corresponded 
to EPTB, which differs from what was reported at 
the national level (15.6%)2,3 but is similar to the 
findings in other studies in Colombia.16 This dif-
ference may be due to selection bias, as all the 
studies were conducted in referral hospitals. 
Furthermore, the most frequent forms were pleu-
ral, lymph node, and miliary, as reported in other 
studies.15–17

In general, patients with PTB were diagnosed 
earlier, mostly by culture and smear microscopy, 
which is to be expected considering the pauci-
bacillary nature of EPTB and, thus, with a more 
difficult diagnostic process, with lower test yields 
and a need for scheduled sampling procedures. 
In our center, no differences were found in mor-
tality between the two groups and the frequency 
of drug-resistant TB was low (n = 18, 3.33%), 
similar to the nationally reported average (2.57% 
by 2021).2
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Among the strengths of this study is that it was 
conducted in a referral hospital with a wide range 
of patients in a country with a high disease preva-
lence. HIV infection status was known in all 
patients, unlike most previous studies that looked 
at-risk factors for EPTB. Among the limitations 
are those inherent to the study’s retrospective 
nature, with the possibility of bias in relation to 
the information available. In addition, the diag-
nostic difficulty of EPTB implies the possibility of 
underdiagnosis, which limits the availability of 
patients to analyze risk factors.

Considering that TB remains a global public health 
problem with particular importance in high-preva-
lence countries, it is important to expand studies of 
vulnerable populations to identify at-risk patients 
better and facilitate timely diagnosis. This is the 
first study of its kind in the country, and no risk 
factors for EPTB were found in addition to HIV 
infection, which increases the risk for any form of 
TB. Those previously identified in the literature 
have heterogeneous results and many have biases 
that limit their interpretation. Considering the evi-
dence that risk factors may be specific to each form 
of EPTB, it would be important to conduct sepa-
rate studies for each presentation to characterize 
their populations better.

New diagnostic methods that utilize molecular 
analysis should be implemented to improve the 
accuracy of diagnoses. Similarly, there is evidence 
of alterations in the immune system and its recep-
tors that could explain a higher frequency of 
EPTB.62 However, in vulnerable countries where 
tuberculosis is more frequent, there is less availa-
bility of advanced diagnostic aids that can identify 
them. Therefore, it is important to continue 
searching for clinical variables associated with its 
presentation, thus facilitating diagnosis in coun-
tries with few resources.

Conclusion
The principal factor associated with EPTB iden-
tified in this study is HIV infection, especially for 
the lymph node form while smoking, DM, COPD, 
lung disease, and immunosuppressant use appear 
to have a lower risk of EPTB compared to PTB. 
Information about HIV-negative patients remains 
limited, and it is not known which factors predis-
pose to EPTB in this population, so studies 
should be expanded, including some specific to 
each form of EPTB presentation.
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