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Abstract

Background: Tuberculosis (TB) is a globally significant cause of morbidity and mortality in children. Few data on tuberculosis in
children and adolescents are available in Iran.
Objectives: The current study aimed to describe the case characteristics and clinical-epidemiological aspects of children and ado-
lescents with TB.
Methods: A retrospective review was undertaken on 203 patients aged less than 19 years admitted to a referral TB hospital from
2006 to 2011.
Results: Out of the 203 children and adolescents diagnosed with TB, 57.6% of cases were female. Median age was 15 years and 51%
were 10 -18 years old; 83% had pure pulmonary TB. The common type of extrapulmonary TB (EPTB) was pleuritis (64%) and 80% of
the EPTB cases were observed in adolescents aged 15 - 18 years. Female adolescents aged 15-18 years were more likely to have positive
smear (88%), cultural growth (63.6%) and drug resistant TB infection (71%).
Conclusions: In this referral hospital setting, more pediatric patients with TB were found among adolescent cases especially fe-
males. Early detection of adolescents at risk to developing infection is the essential constituent of TB control.
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1. Background

Tuberculosis (TB) is a globally significant cause of mor-
bidity and mortality in children. The world health organi-
zation (WHO) estimated the global burden of tuberculosis
at 9.6 million new cases in 2014 (1). In 2015, the WHO esti-
mated that 1 million children develop TB worldwide whom
more than 136,000 die each year (2). The epidemiology of
pediatric TB depends on risk factors such as race, age, im-
migration, overcrowding, poverty and HIV (3). Few data
are published on the epidemiology of pediatric TB in the
new millennium and WHO asked for more researches in
this field especially in the developing countries (4). Pedi-
atric TB is a challenging disease in diagnosis and therapeu-
tic options. The difficulty of achieving sufficient amount of
specimens and low rate of bacteriologic confirmation are
well known, particularly in infants and young children (5).
Although the role of pediatric TB in the transmission of dis-

ease may be lower than that of adult patients, pediatric TB
can be a reservoir which constitutes a significant number
of future adult cases (6). Pediatric TB usually suggests cur-
rent transmission, most usually from an infectious adult
with cavitary disease or pulmonary TB. Children are con-
siderably at high risk of progression to severe forms of the
disease such as TB meningitis and miliary TB (7). To im-
prove early detection and diagnosis of tuberculosis in chil-
dren, it is recommended to perform routine screening of
children in close contact with infectious adult patients (8).
Few data on children and adolescents with tuberculosis in
Iran are available for physicians to manage such patients.

2. Objectives

Understanding the clinical presentations of tuberculo-
sis in pediatrics is essential for early diagnosis and disease

Copyright © 2016, Iranian Society of Pediatrics. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://comprped.com/
http://dx.doi.org/10.17795/compreped-40150


Bolursaz MR et al.

control. Therefore, the current study aimed to determine
clinical features of TB in children and adolescents.

3. Methods

From March 2006 to March 2011, 203 patients less than
18 years old with confirmed diagnosis of TB were admit-
ted to TB wards of National research institute of tubercu-
losis and lung disease (NRITLD) in Masih Daneshvari Med-
ical Center, Tehran, Iran. These patients were reviewed ret-
rospectively. Patients were categorized by age into four
groups: less than 5 years, 5 - 9 years, 10 - 14 years and 15 -
18 years. The following data were analyzed for the current
study: demographic data, presenting symptoms, clinical
features, bacteriological results, tuberculin skin test (TST)
and drug susceptibility results. TB was defined as the atten-
dance of chronic symptoms (fever, chronic cough, weight
loss or failure to thrive) based on the radiological mani-
festations (hilar lymphadenopathy and/or consolidation)
and the histological appearance of biopsy material similar
to the appearance of TB-affected tissues (caseous necrosis
or granulomatous tubercles); or the separation of Mycobac-
terium tuberculosis (M. tuberculosis) from sputum, gastric
lavage, body secretions and surgical specimens. In this ret-
rospective study, institutional review board approval was
not required.

4. Results

A total of 203 patients were enrolled into the study. TB
was diagnosed in 115 cases in the first three years of the
study (2006 - 2008) and 88 cases in the second three years
(2009 - 2011). Baseline characteristics are presented in Table
1. The median age of the patients at the time of TB diagnosis
was 15 years (ranging from four months to eighteen years).
Twenty-eight (13.8 %) cases were identified by contact inves-
tigation. About 56% of the patients had an adult case of TB
in their families.

Co-morbidities were identified only in six patients
which two of them had HIV co-infection; and one had HIV
and HBV co-infection. Distribution of TB site according to
the age is described in Table 2.

The most frequent sites of extrapulmonary TB were
pleural (n = 23), central nervous system (CNS) (n = 5), lymph
nodes (n = 3), bone and joints (n = 3), and miliary TB (n = 1),
as well as peritonitis (n = 1) (Table 3).

In 102 (50.3%) patients, TB was confirmed by the isola-
tion of M. tuberculosis including sputum in 66 cases (64.7%),
gastric aspirates 20 (19.6%), sputum and gastric aspirates
10 (9.8%), bronchus 4 (3.9%), gastric aspirates, sputum and
pleural effusion 1 (1%), as well as sputum and lymph-node

biopsy 1 case (1%). Sixty (90.9%) patients with positive spu-
tum smear aged 15 - 18 years which 53 (88%) of them were
female.

Cultures were performed for all samples. Positive cul-
ture for M. tuberculosis were detected in 33 (16.3%) patients
while 21 (63.6%) of them were female. Age group for 20
(60.6%) of culture positive cases was 15 - 18 years old. Among
patients with positive culture, 31 (93.9%) cases were the pos-
itive acid fast bacilli (AFB) smears. Twenty-two patients
were confirmed as TB cases by a histological diagnosis
(pleural n = 12, bronchial n = 5, lymph nodes n = 3, bone and
joint biopsy n = 2). Among 203 patients diagnosed as TB
cases, 136 underwent TST which 74 cases out of them were
TST positive. Sixty-nine of the 74 (93.2%) cases had indura-
tions ≥ 10 mm tuberculin testing.

Twenty-one patients (10.34%) did not respond to stan-
dard anti-TB, which drug susceptible test was registered for
seven patients; all except ones were 10 - 18 years old and
only one patient was a three-year-old Afghan girl. Fifteen
(71.4%) patients unresponsive to anti-TB were female. Resis-
tance to isoniazid, isoniazid-rifampin, isoniazid-rifampin-
etambotol and streptomycin was found in 2, 3, 1 and 1
strains, respectively.

5. Discussion

Tuberculosis was a main health problem in Iran in the
past; however, the burden of disease decreased in the last
four to five decades (9). In 2010, WHO reported a 10% de-
cline in TB incidence rate in Iran (10). It suggests good
improvement in case detection rate at the national level.
However, according to 2012 WHO global report, Iran was
reported a member of 104 countries that contain 94% of
the world’s TB cases (2); therefore, studying the epidemiol-
ogy of tuberculosis is still important. The continuous at-
tention to prevent TB among children and adolescents is
critical to sustain these decreases and achieve the break-
through improvement of a TB free generation. In the cur-
rent six-year study, TB cases decreased in the second three-
year period (2009 - 2011) compared to the first three-year
period (2006 - 2009). The most prevalent age for infection
was the adolescent period (15 - 18 years) and the second
peak occurred in the 10 - 14 years; in these age groups, fe-
male patients were more than male ones. Ghadiri et al. re-
ported the similar age distribution of TB in two age groups
in Kermanshah, Iran (11). Sharifi-Mood et al. found that
the prevalence of TB increased by increasing age and the
population of female patients also rose in Zahedan, Iran
(12). The recent studies showed that adolescents are a vul-
nerable age group with a higher chance of developing pul-
monary TB disease compared to younger children (13, 14).
A previous study among 2185 patients of 0 - 14 years in Iran
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Table 1. Baseline Characteristics of Children and Adolescents With Active Tuberculosisa

Characteristic Patients

Age, y

< 5 26 (12.8)

5 - 9 29 (14.3)

10 - 14 44 (21.7)

15 - 18 104 (51.2)

Gender

Male 86 (42.4)

Female 117 (57.6)

Race

Iranian 105 (51.7)

Afghan 98 (48.3)

Underlyingmedical condition 6 (3)

aValues are expressed as No. (%).

reported that most of the patients were less than five years
old (15). The difference, thus, may be due to the fact that
small size of the current study population and TB disease
is likely the result of reactivation in lately infected children
rather than current transmission in the community. Con-
sequently, population-based studies are required to deter-
mine the true incidence of tuberculosis disease in children
and adolescents in Iran.

In the current study, adolescents had more positive
smear and culture than children. The pulmonary tuber-
culosis disease is frequently characterized by pulmonary
parenchymal cavitation throughout puberty (16). Since
this age group has extensive social combination and as-
sembly in schools and colleges, these patients are able
to transmit the TB infection to others. Furthermore, the
adolescent age group is specific for physiological changes
which occur during puberty and play an important role in
pulmonary TB disease (17). This can illustrate the higher
risk to get TB after recent TB infection and re-infection
among adolescent age group compared with children. The
management of the TB in adolescent patients will decrease
the prevalence of TB infection.

The current study also documented a trend toward
higher prevalence of extrapulmonary TB disease in adoles-
cents (10.4%) than in young children (3.8%), the group was
previously determined as having the highest prevalence
of extrapulmonary TB disease. The studies in Canada and
France confirmed the high prevalence of extrapulmonary
disease in adolescents (13, 18, 19). In another study in Za-
hedan, Iran, patients aged 13 - 18 years old had more ex-
trapulmonary type of TB than the other age groups (12).

Sharifi-Mood et al. (12) identified that among 195 patients
with TB aged less than 18 years, 23% had extrapulmonary
TB that TB lymphadenitis and pleuritis were the most com-
mon sites of TB. In the current study, TB pleuritis and CNS
TB were the common forms. Phongsamart et al. showed
that TB lymphadenitis was the most common site in 121
patients less than 17 years in a population-based study in
Canada (13). In a recent study in China out of 1212 chil-
dren aged 0 - 18 years, the most common types of extrapul-
monary TB were TB meningitis and disseminated TB which
most pediatric patients with EPTB aged less than five years
old. They concluded that pediatric cases with the history
of close contact with TB infected patients and no Bacillus
Calmette-Guerin (BCG) vaccination might have a higher
risk of severe TB (20). Thus, BCG vaccination at birth and
better detection of TB-infected children with contact to
adult patients with TB can help to prevent extrapulmonary
and severe TB in young children (21). High prevalence of
EPTB in adolescents in the current study may be due to pre-
viously developed latent TB infection which some factors
can lead to disease in this group.

In the current study, about 60% of patients aged 10 - 14,
and 15 - 18 years were female. Several studies in different
countries show that the progression to disease and mortal-
ity rates are higher in females during reproductive years,
while males have higher rate during the following years in
life (22, 23). Currently, evidence suggests a role for steroid
hormone in immune response (24, 25). Few studies show
the role of steroids hormone in susceptibility or protection
of human to infectious diseases. Therefore, investigations
should be conducted to identify the effect of sexual hor-
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Table 2. Symptoms of Children and Adolescents With Active Tuberculosis in the Studya

Complaint Patients

Cough 150 (23.6)

Fever 111 (17.5)

Weight loss 102 (16.1)

Night sweats 69 (10.9)

Loss of appetite 65 (10.2)

Dyspnea/respiratory failure 56 (8.8)

Chest pain 36 (5.7)

Hemoptysis 20 (3.1)

Abdominal pain/ distension 14 (2.3)

Headache/seizure/muscle weakness 5 (0.8)

Generalized lymphadenopathy 4 (0.6)

Neckmass 2 (0.3)

Back pain 1 (0.2)

aValues are expressed as No. (%).

Table 3. Number of Patients and Sites of Tuberculosis Diagnosed for Different Age Groups

Age, y Pulmonary Pleural CNS Lymphadenitis Osteoarticular GI Miliary

< 5 26

5 - 9 29 1a

10 - 14 42 2 + 3a

15 - 18 92 10 + 8a 5a 1 + 1a 1 + 1a 1a 1

aCase with concomitant other sites of tuberculosis diagnosed.

mones on susceptibility differences between female and
male patients with TB. The nutritional status, an impor-
tant factor associated with immune function, is suggested
to participate in the role of individual response to tuber-
culosis. The role of vitamin D in the immune response to
tuberculosis is identified; macrophages infected with My-
cobacterium tuberculosis need 25-hydroxyvitamin D to be-
gin the immune response (26). Several studies showed that
female children and adolescents in Iran have low level of
25-hydroxyvitamin D (27-29).

Other micronutrients such as iron play an important
role in the immune function. It is revealed that iron de-
ficiency compromises cell-mediated immunity, reducing
macrophage activity and declining T-cell numbers (30, 31).
WHO estimates that 39% of children younger than five
years, 48% of children 5 - 14 years, 52% of pregnant females,
and 42% of all females in the developing countries are ane-
mic whereas half of which have iron deficiency (32). Recent
studies indicated that iron deficiency has an important

role in disease progression and poor clinical outcomes (33,
34). Strategies to preserve normal iron status in TB cases
could be useful to decrease TB morbidity and mortality.
In the current study, the smear–positive pediatric TB was
found more in females 15 - 18 years than male TB cases of
the same age. It is confirmed that adolescent females have
a tendency to develop adult-type sputum smear-positive TB
more than males (34).

The drug resistant TB cases are significantly increasing.
WHO reports that the cases of MDR-TB are increasing in
the world (35). However, few data are available on the in-
cidence and prevalence of MDR-TB in children. The lack
of data on drug-resistant TB among children may be due
to the fact that drug susceptibility testing (DST) and cul-
tures for M. tuberculosis are not regularly performed, since
it is not simple to get enough specimens in children TB
suspects and mycobacterium culture yields are low (35).
The novel strategies that specially address pediatric TB di-
agnosis and management should be considered. Pediatric
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TB services require improving diagnostic ability includ-
ing newer diagnostic tools and progression of the current
diagnostic tools. Compromise diagnostic algorithms are
needed in children and adolescent cases with TB such as
recently algorithm planned by Graham et al. (36) to im-
prove the standard of care for pediatric patients with TB.
Kaufmann et al. provided new vaccines and long-term
vaccination schedules to target the goal of decreasing the
yearly incidence of TB to less than one new case per mil-
lion by 2050 (37). The Xpert® MTB/RIF assay is a new molec-
ular diagnostic tool established to be more accurate than
microscopy to detect pediatric TB and to enable concur-
rent detection of Mycobacterium tuberculosis (M. tuberculo-
sis) and multi-drug-resistant tuberculosis (MDR) (38).

5.1. Conclusions

In the current study, the most common age for TB was
the adolescent period (15 - 18 years). Adolescents and chil-
dren with latent tuberculosis infection characterize the fu-
ture reservoir of tuberculosis patients. Early detection and
detailed assessment of adolescents at risk of developing in-
fection are essential constituents of TB control. Further re-
searches are required on the effect of vitamin D deficiency
on responding immunity to TB diseases and the effect of
iron deficiency on increasing severe form and mortality in
pediatric patients with TB in Iran. Novel diagnostic tools,
vaccine and programs are required in Iran for early detec-
tion and treatment of patients to achieve the goal of con-
siderably decreasing the TB incidence by 2050.
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