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Abstract

Background: Tuberculosis (TB) is a main health problem worldwide. Despite the high incidence of TB in adolescents, studies mainly
focus on the risk factors of TB in adults.
Objectives: The current study aimed at comparing the demographic, clinical, and microbiological characteristics of extrapul-
monary TB (EPTB) and pulmonary TB (PTB) in adolescents.
Methods: The current retrospective study compared 30 EPTB and 113 PTB cases, aged 10 to 18 years, admitted to Masih Daneshvari
Medical center, Tehran, Iran, from March 2006 to March 2011.
Results: The mean age of the patients with PTB and EPTB were 15.4± 2.3 and 16.1± 1.7 years, respectively. Sixteen (53%) and 74 (65.5%)
of the patients with EPTB and PTB, respectively, were female. Multivariate logistic regression analysis showed that contact with adult
patients with TB (odds ratios (OR): 0.07; 95% confidence intervals (CI): 0.009 - 0.58) and smear positivity (OR: 0.062; 95% CI: 0.005 -
0.80) were associated with PTB, while having a fever (OR: 21.49; 95% CI: 1.35 - 339.96) was associated with EPTB.
Conclusions: The current study findings in adolescent patients confirmed the quiet onset of EPTB with a lower rate of bacterio-
logic diagnosis and source detection rate. New strategies are required to improve the early diagnosis and prevention of EPTB in
adolescents.
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1. Background

Tuberculosis (TB) is a major health problem world-
wide. In 2014, about 9.6 million people were identified
with TB of whom 1 million were children (1). The inci-
dence of TB in Iranian population was estimated 21 cases
per 100,000 in 2012 (2). The peak of TB incidence in adoles-
cents showed an increase in a recent study in South Africa
(3). Adolescents are a recommended target group for new
TB vaccines as part of the strategy to control TB (4). Re-
cently, higher risk for TB infection was identified in ado-
lescents, compared with children (5-7). In the literature,
few studies focused on TB in adolescents (8). The clinical
features of TB are different; although other organs can be
affected, lung is the most complicated organ (9). Differ-
ences in the risk factors of extrapulmonary TB (EPTB) and
pulmonary TB (PTB) are associated with gender, age, under-
lying diseases, and geographical region. Recently, the pro-
portion of EPTB increased, compared to PTB. For example,
EPTB cases increased from 16% to 21%, while PTB cases de-
creased from 84% to 79% from 1993 to 2013 in the US (10).

Additionally, the EPTB rate increased from 16.4% in 2002
to 22.4% in 2011 in Europe (11). Moreover, few studies com-
pared the characteristics of EPTB and PTB (9, 12, 13).

2. Objectives

The current study aimed at comparing the demo-
graphic, clinical, and microbiological characteristics of
EPTB and PTB in adolescents.

3. Methods

The current retrospective study reviewed 143 adoles-
cents, aged 10 to 18 years, including 113 patients with
PTB and 30 with EPTB admitted to the national research
institute of tuberculosis and lung disease (NRITLD) in
Masih Daneshvari Medical center, Tehran, Iran, from
March 2006 to March 2011 with a confirmed diagno-
sis of TB and extracted the required information. TB
was defined as the presence of chronic symptoms (fever,
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chronic cough, weight-loss, and/or failure to thrive) in re-
lationship with the radiological manifestations (hilar lym-
phadenopathy and/or consolidation), or histological ap-
pearance of biopsy material representing TB-affected tis-
sue (caseous necrosis or granulomatous tubercles), or iso-
lation of Mycobacterium tuberculosis from the sputum, gas-
tric lavage, body secretions, or surgical specimens. The
following data were analyzed in the current study: de-
mographic data including age, gender, and nationality,
presented symptoms, duration of symptoms, history of
TB, bacteriological results, tuberculin skin test (TST), treat-
ment, and drug susceptibility results. For the analysis, pa-
tients were divided into 2 groups of EPTB and PTB. EPTB
was defined as TB in sites other than the lungs and PTB in-
cluded patients who only had TB in their lungs. Similar to
the previous studies, the patients with coexistence of PTB
and EPTB were included in the EPTB group (10, 14).

SPSS version 21 was used for data analysis. The Chi-
square or the Fisher exact test was used to evaluate the level
of significance. A P value < 0.05 was considered significant.

To recognize the risk factors of EPTB and PTB, all vari-
ables related to a level of significance < 0.20 in the univari-
ate analyses were included in a logistic regression model
for multivariate analysis (inter methods by likelihood ra-
tio). Odds ratios (OR), 95% confidence intervals (95% CI),
and P values were calculated for the possible risk factors.

4. Results

4.1. Demographic Data

Among the patients with EPTB, 16 (53%) were female and
14 (47%) male, and in the patients with PTB, 74 (65.5%) were
female and 39 (34.5%) male. The difference between the
groups was not statistically significant (P = 0.221) (Table 1).

The mean age of the patients with PTB and EPTB were
15.4± 2.3 and 16.1± 1.7 years, respectively; however, the dif-
ference was not statistically significant (P = 0.158).

4.2. Clinical Data

The distribution of symptoms in patients with EPTB
and PTB are described in Table 2. The rate of cough was
significantly higher in the PTB group (89%), compared with
the EXPTB group (73%) (P = 0.024) (Table 2).

The mean intervals between onset of symptoms and di-
agnosis in adolescents with EPTB and PTB were 3.3±3.4 and
3.2 ± 3.1 months, respectively (P = 0.827). History of pervi-
ous TB was recognized in 16 (14%) patients with PTB and 4
(13.3%) patients with EPTB (P = 0.774).

The source of infection was determined in 59 (52%) of
the patients with PTB as parents (n = 25), grandparents (n
= 8), siblings (n = 8), secondary relatives and neighbors (n

Table 1. Comparison of Adolescents with Pulmonary and Extrapulmonary TBa

Variable Patients with PTB
(N = 113)

Patients with
EPTB (N = 30)

P Value

Age, y,mean± SD 15.45 ± 2.3 16.1 ± 1.7 0.158

Age group, y 0.044

10 - 14 36 (32) 4 (13)

15 - 18 77 (68) 26 (87)

Gender 0.221

Female 74 (65.5) 16 (53)

Male 39 (34.5) 14 (47)

Nationality 0.86

Iranian 62 (55) 17 (57)

Afghan 51 (45) 13 (43)

History of TB 0.774

Yes 16 (14) 4 (13.3)

No 76 (67) 22 (73.4)

Unknown 21 (19) 4 (13.3)

Symptomatic 0.584

Yes 108 (95.5) 30 (100)

No 5 (5) 0

aValues are expressed as No. (%).

= 13), and multiple contact (n = 5). In 9 (30%) patients of
the EPTB group, the source of infection was determined as
parents (n = 1), grandparents (n = 5), siblings (n = 2), and
secondary relatives and neighbors (n = 1). The source de-
tection rate in the PTB group (52%) was significantly higher
than that of the EPTB group (30%) (P = 0.039).

There was no significant difference between PTB and
EXPTB groups by TST ≥ 10 mm (P = 0.3).

Of the 56 patients tested for HIV; all were HIV negative
except 2 patients with PTB (3.5%).

4.3. Microbiological Data

The comparison of positive smear, culture, and poly-
merase chain reaction (PCR) results between the 2 groups
are presented in Table 3.

Histopathology was available in 21 patients. In 5 (24%)
patients with PTB and 16 (76%) patients with EPTB, granulo-
matous inflammation was detected. In addition, caseous
necrosis was identified in 4 (80%) patients with PTB and 11
(69%) patients with EPTB.

4.4. Sites of Extrapulmonary

The distribution of EPTB sites based on the age is de-
scribed in Figure 1.
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Figure 1. Age Distribution for Sites of Extrapulmonary Tuberculosis
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Among the patients with EPTB, 6 out of 22 (27%) with
pleura TB and 2 out of 5 (40%) with central nervous system
(CNS) TB had concomitant PTB. The other patients had iso-
lated EPTB (Figure 1).

4.5. Multivariate Comparison of the Patients with EPTB and PTB

A multivariate logistic regression analysis model
showed that contact with an adult patients with TB (OR
0.07, 95% CI 0.009 - 0.58, P = 0.014) and smear positivity
(OR: 0.062, 95% CI: 0.005 - 0.80, P = 0.033) were more likely
to be associated with PTB, whereas fever (OR: 21.49, 95% CI:
1.35 - 339.96, P = 0.029) was associated with EPTB (Table 4).
The estimated OR of fever was 21.49. However, collinearity
was observed between fever and cough variables (P <
0.001) that means this estimate is biased. The study also
tested the multivariate logistic regression with only one
of these variables and found considerable different OR
in both models that approved collinearity. Almost all
patients with hemoptysis were diagnosed as PTB (Table 2);
therefore, hemoptysis variable could not be included into
multivariate analysis due to high standard errors.

5. Discussion

In the current study, the characteristics of adolescent
patients with EPTB and PTB were assessed. The majority of
patients with EPTB were 15 to 18 years old .The detection
rate of the source and the rate of smear positivity in the
PTB group were significantly higher than those of the EPTB
group.

Age was the main risk factor to develop TB disease (15).
In adolescents, the immune system is less responsive

against Mycobacterium tuberculosis (16). Recent studies

from India (17) and Canada (5) showed a higher rate of EPTB
in older adolescents, compared with children. In current
study, it was also noted that the majority of patients with
EPTB were 15 to 18 years old, even though the age was not
significant in the multivariate analysis.

The delay in the diagnosis of EPTB is related to the ab-
sence of the classic symptoms and signs of fever, cough,
night sweats, loss of appetite, and weight-loss in such pa-
tients (13-15). It was found that the number of symptom-
free patients was not significantly different between the
EPTB and PTB groups. It was reflected by the duration of
symptoms in patients with EPTB as well as patients with
PTB in the current study. In the current study, approxi-
mately two thirds of the patients in the EPTB group had
EPTB alone. However, it did not cause lack of symptoms and
a delayed diagnosis in such patients.

Fever was associated with EPTB in the current study; a
result that was in contrast to those of other studies that
found fever was more frequent in patients with PTB (16, 17).
This difference may be due to the fact that most of the pa-
tients with EPTB in the current study had pleural TB that
can commonly present with fever (18), or this could be at-
tributed to the collinearity between fever and cough vari-
ables.

It was found that the smear positivity rate was signifi-
cantly higher in patients with PTB versus EPTB, which was
in line with the results of other studies in the literature
(19-21). The implementation of rapid diagnosis mycobac-
terial tests such as the Xpert Mycobacterium tuberculosis/
resistance to rifampin (MTB/RIF) assay would further im-
prove the diagnosis of EPTB (22, 23). Extrapulmonary TB
does not receive specific attention in the health control
strategy probably due to the lower transmission rate. How-
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Table 2. Comparison of the Symptoms Between the Adolescents with Pulmonary TB
and the Ones with Extrapulmonary TBa

Variable Patients with
PTB, (N = 113)

Patients with
EPTB, (N = 30)

P Value

Cough 0.024

Yes 101 (89) 22 (73)

No 12 (11) 8 (27)

Fever 0.054

Yes 78 (69) 26 (87)

No 35 (31) 4 (13)

Loss of appetite 0.183

Yes 53 (47) 10 (33)

No 60 (53) 20 (67)

Night sweat 0.489

Yes 57 (50) 13 (43)

No 56 (50) 17 (57)

Weight-loss 0.755

Yes 75 (66) 19 (63)

No 38 (34) 11 (37)

Fatigue 0.135

Yes 13 (11.5) 7 (23)

No 100 (88.5) 23 (77)

Chest pain 0.721

Yes 30 (26.5) 7 (23)

No 83 (73.5) 23 (77)

Dyspnea 0.424

Yes 40 (35) 13 (43)

No 73 (65) 17 (57)

Hemoptysis 0.077

Yes 20 (18) 1 (3)

No 93 (82) 29 (97)

Lymphadenopathy 0.606

Yes 4 (3.5) 2 (6.7)

No 109 (96.5) 28 (93.3)

aValues are expressed as No. (%).

ever, EPTB is associated with high morbidity rate; therefore,
early detection reduces the complications of the disease
(11).

In the current study, the source detection rate was sig-
nificantly associated with PTB, which was consistent with
those of the studies in children (18) and adults (13) report-
ing that contact with a TB case was a risk factor for pul-
monary TB disease. A study in Rome, Italy, found that chil-

Table 3. Comparison of Adolescents with Pulmonary and Extrapulmonary TBa

Variable Patients with PTB
(N = 113),

Patients with EPTB
(N = 30)

P Value

Contact source 0.039

Known 59 (52) 9 (30)

Unknown 54 (48) 21 (70)

TST,mm 0.243

< 10 23 (20) 6 (20)

≥ 10 28 (25) 4 (13)

Unknown 62 (55) 20 (67)

Smear < 0.001

Positive 88 (78) 8 (27)

Negative 25 (22) 21 (70)

Unknown 0 1 (3)

Culture 0.02

Positive 50 (44) 5 (17)

Negative 48 (43) 20 (66)

Unknown 15 (13) 5 (17)

PCR 0.077

Positive 45 (40) 7 (23)

Negative 24 (21) 12 (40)

Unknown 44 (39) 11 (37)

aValues are expressed as No. (%).

dren with extrapulmonary TB and a negative history of
contact were older than the children with PTB (24).

HIV infection is identified as the main risk factor for
EPTB disease (12, 25). Recent studies reported that HIV in-
fection was associated with severe forms of EPTB disease
(26) and higher death rates in patients with EPTB (12). Un-
fortunately, HIV testing was not performed in all patients.
However, the relationship between HIV infection and EPTB
was not significant in the current study. It is important to
screen patients with TB for HIV infection as recommended
by the centers for disease control and prevention (CDC)
(27).

In conclusion, the current study findings in adoles-
cent patients confirmed the quiet onset of EPTB with a
lower rate of bacteriological diagnosis and source detec-
tion rate. Early diagnosis of EPTB is critical for treatment
to decline morbidity and mortality in such patients. Fur-
ther larger studies are recommended to determine the re-
lationship between the risk factors such as socioeconomic
and cigarette smoking and tuberculosis in Iran, similar to
the study conducted by Stevens H. et al., in adolescents (28).
TB control programs and new strategies to improve the di-
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agnosis of EPTB in adolescents should be implemented.

Table 4. Multivariate Logistic Regression Model for Comparing EPTB with PTB

Variables P Value OR 95% CI

Age group, y 0.118

15 - 18 3.8 0.70 - 21.18

10 - 14 1 Referent

Contact source 0.014

Known 0.07 0.009 - 0.58

Unknown 1 Referent

Cough 0.067

Yes 0.103 0.009 - 1.17

No 1 Referent

Fever 0.029

Yes 21.49 1.35 - 339.96

No 1 Referent

Fatigue 0.26

Yes 0.27 0.02 - 2.63

No 1 Referent

Loss of appetite 0.37

Yes 0.48 0.09 - 2.39

No 1 Referent

Smear 0.033

Yes 0.062 0.005 - 0.80

No 1 Referent

Culture 0.44

Yes 2.93 0.16 - 53.19

No 1 Referent

PCR 0.09

Yes 0.10 0.007 - 1.48

No 1 Referent
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