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Abstract
Article History: Background and Objectives: Tuberculosis (TB) remains a major global public
Received: 31 August 2025 health concern, associated with significant morbidity and mortality worldwide.
Revised: 13 November 2025 Pediatric and adolescent TB reflects ongoing transmission and presents unique
Accepted: 16 November 2025 clinical challenges. This study aims to examine the ten-year trend of TB among
ePublished: 21 December 2025 children and adolescents in Hamadan Province, Iran, to provide data-driven

insights for policymakers and contribute to reducing the regional burden of TB.
Materials and Methods: This retrospective descriptive-analytical study included all
identified TB cases among individuals under 18 years of age in Hamadan Province,
Iran, over 10 years from 2012 to 2022. Data were extracted from the TB-register
system of the Health Deputy of Hamadan University of Medical Sciences. A total
of 35 cases of TB were identified among children and adolescents under 18 years
of age during the study period.
Results: Regarding TB type, 60% had extra-pulmonary TB and 40% had pulmonary
TB. Among extra-pulmonary cases, lymph node involvement was the most
common manifestation. Of the 14 pulmonary TB cases, 57.1% had negative initial
smears. After two months of treatment, 83.3% of smear-positive patients converted
to smear-negative. Most cases were newly diagnosed, and treatment outcomes
E-mail: zahrasanaei58@yahoo.com were favorable. Temporal trend analysis revealed a statistically significant decline
in TB incidence among children and adolescents in Hamadan Province.
Conclusion: Key findings indicate that extra-pulmonary TB was predominant, with
lymph node involvement being the most common site. A significant decline in
pediatric TB incidence over the past 10 years suggests progress in regional TB
control efforts. Enhanced surveillance and targeted interventions are required to
further reduce the pediatric TB burden in this region.
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Extended Abstract

Background and Objective

Tuberculosis (TB) remains a major global public
health concern, associated with significant
morbidity and mortality worldwide. Despite
substantial advances in diagnosis, treatment, and
control strategies, TB continues to rank among the
top ten causes of death from infectious diseases
globally. Pediatric and adolescent TB reflects
ongoing transmission and presents unique clinical
challenges. Infants and young children, especially
those under five years of age, are at higher risk of
rapid progression from infection to severe forms of
disease such as tuberculous meningitis. In contrast,
adolescents aged 15-17 may exhibit more diverse,
and sometimes contagious, pulmonary
manifestations. Beyond medical implications, TB in
children and adolescents poses serious public
health challenges, particularly in low- and middle-
income countries where health system limitations
hinder early diagnosis and treatment. This study
aims to examine the ten-year trend of TB among
children and adolescents in Hamadan Province,
Iran, to provide data-driven insights for
policymakers and contribute to reducing the
regional burden of TB.

Materials and Methods

This retrospective descriptive-analytical study
included all identified TB cases among individuals
under 18 years of age in Hamadan Province, Iran,
over a ten-year period from 2012 to 2022.
Tuberculosis cases were classified according to
Iran’s National TB Control Program guidelines and
World Health Organization (WHO) definitions.
Data were extracted from the TB-register system of
the Health Deputy of Hamadan University of
Medical Sciences. Variables analyzed included
demographic characteristics, clinical presentation
(type and site of TB), pathological and radiographic
findings, bacteriological smear results at baseline
and two months post-treatment initiation, treatment
status and outcomes, hospitalization data, HIV
status, and history of contact with TB cases.
Statistical analyses were performed using Stata
(version 17). Temporal trends in TB incidence were
assessed using the Cochran-Armitage test. A p-
value of less than 0.05 was considered statistically
significant.

Results

A total of 35 cases of TB were identified among
children and adolescents under 18 years of age
during the study period. Of these, 18 (51.4%) were
female. More than half (57.1%) resided in urban
areas. The highest number of cases was reported
from Hamadan city (31.4%). The primary referral
source was health network-affiliated hospitals
(45.7%). Regarding TB type, 60% had extra-
pulmonary TB and 40% had pulmonary TB. Among
extra-pulmonary cases, lymph node involvement
was the most common manifestation (66.7%).
Histopathological data were available for 18
patients, of whom 66.7% were definitively positive,
27.8% were suspicious, and 5.6% were negative.

Of the 14 pulmonary TB cases, 57.1% had negative
initial smears. After two months of treatment, 83.3%
of smear-positive patients converted to smear-
negative. The majority of cases (97.1%) were newly
diagnosed. Treatment outcomes were favorable in
most cases, with 80% completing the treatment
course. Mortality was reported in 2.9% of cases.
HIV testing was recorded for 18 patients: one child
(2.9%) was HIV-positive, 48.6% were negative, and
48.6% had unknown HIV status. Temporal trend
analysis revealed a statistically significant decline in
TB incidence among children and adolescents in
Hamadan Province over time (p<0.05).

Discussion

Key findings indicate that extra-pulmonary TB was
predominant, with lymph node involvement being
the most common site. In pulmonary TB cases, most
patients initially had negative smears, and smear
conversion rates after two months were high. Most
cases were newly diagnosed, and treatment
outcomes were generally favorable, with high
completion rates. A significant decline in pediatric
TB incidence over the past 10 years suggests
progress in regional TB control efforts. Compared to
the study by Jain SK et al. in India, which reported
46% female cases and a slight male predominance,
our study showed a balanced gender distribution
with a slight female predominance. Jain et al.
reported that 46% of cases were extra-pulmonary
TB, whereas our study found 60%, with lymph node
involvement as the most common site. The finding
is consistent with the general trend of extra-
pulmonary TB being more prevalent in younger
populations. These differences may be explained by
geographic, socioeconomic, and healthcare access
disparities, in addition to the smaller sample size in
our study. Wang et al. in China reported 17.49%
pulmonary TB, 9.06% extra-pulmonary TB, and
73.45% mixed forms. In contrast, the higher
proportion of extra-pulmonary TB in our study may
reflect regional differences or diagnostic practices.
Siamisang et al. reported a predominance of
pulmonary TB in patients under 15 years of age,
highlighting age-related differences in disease
presentation. Additionally, both studies
demonstrated high treatment success rates (>80%),
affirming the effectiveness of TB control efforts. The
sustained decline in pediatric TB incidence in our
province aligns with national trends in the United
States reported by Cowger et al., indicating the
success of public health interventions.

Conclusion

Extra-pulmonary TB and favorable treatment
outcomes were the predominant patterns among
children and adolescents in Hamadan Province.
The significant decline in incidence over the past
10 vyears reflects the effectiveness of TB control
measures. However, challenges remain in early
diagnosis, contact tracing, and management of
smear-negative  pulmonary  TB.  Enhanced
surveillance and targeted interventions are required
further to reduce the pediatric TB burden in this
region.
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