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Abstract :

Background: Bangladesh faces a significant tuberculosis burden, ranking among the highest globally.
The country has a high incidence of both tuberculosis and drug-resistant tuberculosis, especially in
densely populated urban areas and among marginalized populations. The objective of this study was
to evaluate the pattern and outcome of pulmonary and extra-pulmonary tuberculosis in children.
Methods: This was a descriptive type of study that was conducted in the Sir Salimullah Medical
College Mitford Hospital, Dhaka, Bangladesh, from August 2021 to August 2023. A total of 280
diagnosed children of tuberculosis were enrolled purposively. Data were analyzed by using MS Office
tools. Results: Among the participants, 51.1% (143) had pulmonary tuberculosis (PTB), while 48.9%
(137) had extra-pulmonary tuberculosis (EPTB). Most patients were young girls aged 5-10 years. All
presented with fever, followed by cough with sputum (51%), anorexia, and weight loss (51%). A
history of TB contact was common. Of the participants, 185 (66%) completed treatment and were
cured; 10 (3.6%) completed treatment but weren’t cured; 14 (5%) were still undergoing treatment; 25
(8.9%) stopped treatment; 7 (2.5%) defaulted; 6 (2.1%) were lost to follow-up; and 3.8% died. The
treatment success rate was 94.9%. Conclusion: Pulmonary tuberculosis (TB) is prevalent in pediatric
patients, commonly presenting with fever and cough. Despite some discontinuing treatment, most are
cured with appropriate antiTB drugs. The DOTS strategy is effective, showing no adverse effects
from the drugs.
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Introduction:

Tuberculosis (TB) remains a major global public health
problem. According to the World Health Organization
(WHO), 10 million people developed TB disease in 2017,
including 1 million children under the age of 15 years.!
Pediatric tuberculosis is currently diagnosed based on
a history of contact, clinical symptoms, chest
radiography, tuberculin skin testing (TST), and
microbiological analysis. However, children with

tuberculosis can have vague clinical symptoms and
abnormalities on chest X-rays.! A precise diagnosis of
pediatric tuberculosis is challenging. Sputum for acid-
fast bacilli smear positivity occurs in less than 15% of

patients, while mycobacterial culture yields range from
30% to 40%.2-3

Childhood TB accounts for around 9% of global cases,
rising to 15% in low-income countries.* Unfortunately,
TB control programs primarily focus on identifying
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highly infectious adult cases with sputum smear-
positive results, leading to neglect of childhood TB due
to diagnostic challenges and overestimation of the
effectiveness of the BCG vaccine.® Additionally, TB
diagnosis is more complicated in resource-poor settings
like Bangladesh. Concerns have also arisen regarding
TB among HIV-positive children. ® Various studies from
different countries have explored the epidemiology and
clinical aspects of childhood TB, with clinical
presentations and diagnostic methods influenced by
the local TB and HIV situations. Diagnosis of childhood
TB can be particularly challenging in resource-limited
settings, such as Nepal, which has a high TB burden.”
Obtaining sputum samples, especially in children
under 7 years old, can be difficult, as they may not
produce enough or good-quality samples for testing.
Diagnosing active TB in children is more complex than
in adults due to its less frequent presence of bacteria
and differing symptoms.

In the absence of bacteriological confirmation, a triad
of (1). close contact with an infectious index patient,
(2). a positive tuberculin skin test (TST), and (3). the
presence of suggestive abnormalities on a chest
radiograph is used to diagnose childhood tuberculosis
(TB).8

These criteria, however, have limited application in TB-
endemic countries because case detection and contact
tracing activities are not routine in national TB
programs, transmission is not limited to the household,
and most individuals become infected and TST-positive
during childhood and adolescence.? 10 As a result, this
study was conducted to provide insights into the
clinical and epidemiological characteristics of pediatric
PTB and EPTB patients and the diagnostic procedures
involved. The objective of this study was to investigate
the prevalence of pulmonary tuberculosis (PTB) and
extrapulmonary tuberculosis (EPTB), assess their
clinical profiles and diagnostic methods, and observe
the outcomes of anti-tubercular therapy up to 6 months
after enrollment.

Methods :

It was a descriptive type of study. This study was
conducted in the Department of Pediatrics at the Sir
Salimullah Medical College Mitford Hospital (SSMCMH)
Dhaka, Bangladesh, from August 2021 to August
2023. Ethical clearance for the study was obtained
from the institutional ethical clearance committee of
the mentioned hospital. After obtaining informed
consent, participants were selected according to the
inclusion and exclusion criteria of this study.
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All children clinically suspected and newly diagnosed
cases of tuberculosis and Children within the age of
12 years were included and the Children who do not
fulfill the diagnostic criteria of TB were excluded in
this study. A total of 280 children diagnosed with
tuberculosis were enrolled, including both outpatients
and inpatients.

A total of 280 diagnosed TB patients aged up to 12
years met the inclusion and exclusion criteria for this
study. They were informed about the study’s purpose
and benefits. All consecutive children attending the
outpatient department of SSMCMH with clinical
symptoms suggestive of tuberculosis were investigated
to confirm TB disease. After obtaining written
informed consent, demographic data, detailed clinical
history, family contact history, and physical
examination results for each child were recorded.
Complete blood count, Mantoux test, and chest X-
ray were performed for all the children. Additional
tests such as fine needle aspiration cytology (FNAC),
ultrasound (USG) of the whole abdomen, chest and
spine X-rays, lumbar puncture (LP), CT scan, MRI,
and other necessary investigations were conducted
based on diagnostic needs. Sputum and stool samples
were tested for gene X-pert and gene X-pert Ultra as
required. In some cases, gastric lavage was performed
for acid-fast bacilli (AFB) staining and gene X-pert
testing. Children attending the outpatient (OPD) and
inpatient departments were evaluated and enrolled
in the study. Of the 280 cases, 209 children came for
follow-up at regular intervals: after one month, at two
months, and just before the completion of six months
of Anti-TB (ATB) treatment. Reminders were sent to
the parents via mobile phone to ensure follow-up. All
cases received Anti-TB treatment at the DOT Center
in the hospital or another feasible treatment source.
The information was entered into SPSS 23 for
analysis.

Results:

Table 1 presents the sociodemographic statistics
observed in our study. Out of 280 patients, the largest
proportion (44.29%) were in the age range of 5 to 10
years. There were 86 patients (30.71%) older than 10
years, while 70 patients (25%) were younger than 5
years. Females comprised 153 cases (54.64%), and
males comprised 127 cases (45.36%). Regarding
socioeconomic status, 134 patients (47.86%) were from
the middle class, 106 patients (37.86%) were from the
low-income category, and 40 patients (14.28%) were
from the upper class.
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Table I
Socio-demographic data (n=280)
Variables Frequency Percentage
Age (Year)
<5 70 25%
5-10 124 44.29%
11-12 86 Sex 30.71%
Male 127 45.36%
Female 153 54.64%
Socio economic status
Low 106 37.86%
Middle 134 47.86%
High 40 4.28%

Table II shows that all 280 individuals exhibited fever
(100%). Among these, 143 (51.07%) experienced both
cough with sputum and anorexia, which was
subsequently accompanied by weight loss.
Additionally, 30 cases (10.71%) presented with ascites,
21 (7.5%) experienced back discomfort, 8 (2.86%)
reported shortness of breath, 3 (1.07%) exhibited
confusion, and only 2 (0.71%) had headaches.

Table II
Presenting symptoms (n=280)

Presenting symptoms n %
Cough with sputum 143 51.07%
Anorexia and weight loss 143 51.07%
Fever 280 100%
Shortness of breath 8 2.86%
Back pain 21 7.50%
Headache 2 0.71%
Disorientation 3 1.07%
Ascites 30 10.71%

Figure 1 shows that the majority of our cases,
specifically 143 (51.07%), were diagnosed with
pulmonary TB, while the remaining 137 (48.93%) had
extrapulmonary TB.
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Fig.-1: Types of Tuberculosis(n=280)
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Table III lists the various types of extrapulmonary
tuberculosis. The majority of cases (44.52%) presented
with TB lymphadenitis. This was followed by abdominal
TB in 30 cases (21.90%), Pott’s disease in 20 instances
(14.60%), miliary TB in 17 cases (12.41%), tubercular
pleural effusion in 8 cases (5.84%), and just 1 case
(0.73%) of TB meningitis.

Table-III
Types of EPTB in our study cases (n=137)
Types of EPTB Frequency Percentage%
TB lymphadenitis 61 44.52%
TB meningitis 1 0.73%
TPE 8 5.84%
Pott’s disease 20 14.60%
Abdominal TB 30 21.90%
Miliary TB 17 12.41%

TPE: Tubercular pleural effusion

Figure 2 shows that out of the total 280 cases, 267
(66.43%) had a confirmed history of contact with TB, while
33.57% had no confirmed history of contact with TB.
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Fig.-2: History of TB contact in our study cases (n=280)

Figure 3 displays the initial clinical diagnosis of 156
patients (55.71%) and the bacteriological detection of
TB in 124 patients (44.29%).
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Fig.-3: Initial detection of Tuberculosis in our study
cases(n=280)
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Table Il presents a comprehensive account of multiple
investigations. A significant proportion of patients
(23.57%) tested positive for the sputum GeneXpert test,
while a slightly lower percentage (19.6%) had positive
results for the MT test. Positive findings were also
observed in the FNAC of different specimens, such
as lymph nodes, in 20% of cases. Chest X-rays showed
features suggestive of tuberculosis in another 20% of
cases. A smaller percentage (12.14%) tested positive
for the GeneXpert Ultra test. Positive findings in
pleural fluid studies were observed in 2.86% of cases,
while only 0.36% had positive findings in their CSF
study.

Table IV
Different investigations in our study total percentages
cases(n=280)

Variables n %
CBC with ESR 4 1.43%
Sputum for Gene X-pert 66 23.57%
MT 55 19.60%
Chest X-Ray P/A view 56 20%
FNAC & LN biopsy 56 20%
Gene x-pert Ultra 34 12.14%
CSF study 1 0.36%
Pleural fluid study 8 2.86%

Table V reflects the treatment outcomes of 280 TB
patients. Out of these, 143 (51.1%) had pulmonary
(PTB) and 137 (48.9%) had
extrapulmonary tuberculosis (EPTB). Overall, 258
(92.1%) underwent treatment—133 (51.6%) with PTB
and 127 (48.4%) with EPTB. Among these, 69.2% (99)
of the PTB patients and 62.8% (86) of EPTB patients
recovered after completing the treatment, representing
an overall recovery rate of 66% (185). In terms of
treatment results, 66% (185) of patients finished the
course and were cured: 69.2% (99) of PTB and 62.8%
(86) of EPTB. Meanwhile, 3.6% (10) of the total cases—
3.5% (5) of PTB and 3.6% (5) of EPTB—completed the
course but were not cured. A total of 7.9% (22) of
patients did not receive any treatment: 7% (10) of PTB
and 8.8% (12) of EPTB. Treatment was continued in
5% (14) of cases—0.7% (1) of PTB and 9.5% (13) of
EPTB. Moreover, 8.9% (25) of patients discontinued
treatment: 10.5% (15) of PTB and 7.3% (10) of EPTB.
Notably, 2.5% (7) defaulted on their treatment—2.8%
(4) of PTB and 2.2% (3) of EPTB. Additionally, 2.1% (6)
were lost to follow-up—2.1% (3) of PTB and 2.2% (3) of
EPTB. Unfortunately, 3.8% of patients passed away

tuberculosis
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during the follow-up: 4.2% (6) of PTB and 3.6% (5) of
EPTB. Among the TB patients who completed their
treatment, the overall success rate was 94.9%—95.1%
(99) for PTB and 94.5% (86) for EPTB.

Table V
Treatment outcomes of pulmonary TB and extra-
pulmonary
TB cases Types of TB
Outcomes Pulmonary Extra- TB
(143) pulmonary patients
(137) (280)
% (n) % (n) % (n)

Treatment completed 69.2% (99) 62.8% (86) 66% (185)
& cured

Treatment completed 3.5% (5) 3.6% (5) 3.6% (10)
but failed

Treatment ongoing 0.7% (1) 9.5% (13) 5% (14)

Switch off 10.5% (15) 7.3% (10) 8.9% (25)
Defaulted 2.8% (4) 2.2%(3) 2.5% (7)
Lost to follow-up 2.1% ((3) 2.2%(3) 2.1% (6)
Death 4.2% (6) 3.6% (5) 3.9% (11)

Treatment not received 7% (10) 8.8% (12) 7.9% (22)

Discussion:

Among our total participants, the highest percentage
(44.29%) belonged to the age group of 5 to 10 years. In
contrast, R Ksoo et al. found that most patients 1!
were under 5 years of age, and Wang et al. reported
the mean age of their patients as 9.11 + 4.39 years.!2
Environmental differences or geographic location may
account for these variations in findings. We found a
nearly equal ratio of male to female participants, with
a slightly higher number of females. However, other
studies!2:13 have observed a dominance of male
participants. Among our total participants, the largest
proportion were from the middle-class category, with
low-income cases accounting for nearly one-third. A
separate study!4 revealed that a significant proportion
of participants belonged to a low socioeconomic
background. In our study, all participants experienced
fever. Besides fever ‘cough with sputum and anorexia
with weight loss was also prevalent among the majority
of the cases. Nearly similar frequencies of symptoms
were observed in some other previous studies!213,
Among our total TB, the majority were diagnosed based
on clinical evaluation, while 44% were identified
through bacteriological testing. Our study revealed that
most of our cases were diagnosed with pulmonary TB.
However, extrapulmonary TB was the most common
finding in other studies!>16, even when their study
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populations included children under 15 years old. Our
study found that TB lymphadenitis was the most
common presentation, followed by abdominal TB. In
another Indian study!?, TB lymphadenitis was also
found to be the prevalent form of extrapulmonary
tuberculosis, which aligns with our research findings.
Nearly one-fourth of our participants had cervical
lymphadenopathy, while 8.76% had both abdomen
and axillary lymphadenopathy. A recent study reported
that peripheral tuberculous lymphadenitis can occur
in the context of a primary infection, typically seen in
young children and immunocompromised patients!8.It
may also indicate the reactivation of a prior primary
infection. Among our participants, 66% completed
treatment and were cured; 3.6% completed treatment
but weren’t cured; and 3.8% died; the treatment
success rate was 94.9%. In another study!9, out of 56
children whose treatment outcomes were recorded,
69.6% completed treatment, 28.5% were cured, and
1.7% experienced treatment failure. However, similar
to our findings, Siamisang et al. reported a treatment
success rate of 93.1% 20 in Botswana from 2008 to
2019. In Ethiopia, Weldegebreal et al. found a
treatment success rate of 88.6% 21 from September 1,
2017, to January 30, 2018.

Conclusion:

Pulmonary tuberculosis (TB) is prevalent in pediatric
patients, typically presenting with symptoms such as
fever and cough. Although some patients may
discontinue treatment prematurely, the majority
achieve a cure with appropriate anti-TB drugs. The
Directly Observed Treatment, Short-course (DOTS)
strategy has proven effective, ensuring adherence and
successful outcomes, without significant adverse
effects from the medications.

Limitations of the study:

This study was conducted in a single center. One major
limitation of the study was the smaller sample size,
the number of children treated with conventional anti
TB drugs was to allow for definitive conclusion about
efficacy.
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