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ABSTRACT

Background: Tuberculosis is a disease caused by Mycobacterium tuberculosis. Malnutrition is also a significant
risk factor in developing pediatric tuberculosis. Indonesia is one of the top four high-burden countries for
tuberculosis listed by the WHO. The prevalence of pediatric tuberculosis is about 1% of the total population.
However, the data on the majority of risk factors for pediatric tuberculosis in Indonesia is still scarce. Aim: This
research aims to describe the risk factors for pediatric tuberculosis in Indonesia. Method: This is a single-centre,
cross-sectional research involving pediatric tuberculosis patients who underwent treatment in Pasirian
Hospital, East Java. We collected demographical data and risk factors for pediatric tuberculosis using
questionnaires and data from medical records. Result: The most prevalent risk factors for pediatric tuberculosis
is contact with the positive case (87.1%), Lymph node enlargement (77.4%), and positive radiological finding
(74.2%). Conclusion: This study describes the risk factors associated with pediatric tuberculosis in Pasirian
Hospital. The result of the study shows that most patients had contact with positive cases, enlarged lymph
nodes, and positive radiological findings.
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INTRODUCTION

Tuberculosis is a disease caused by Mycobacterium
tuberculosis. Worldwide, tuberculosis incidence is 10.2
million cases per year, accounting for 1.3 million deaths
annually.[1] Among those cases, approximately 1 million
cases are in children, with about 75% occurring in high-
burden countries.[2] Research has shown that the
majority of pediatric tuberculosis case with positive
smear test is in Africa and Southeast Asia.

Indonesia is one of the top four high-burden countries for
tuberculosis listed by WHO, along with India, Bangladesh,
and Sub-Saharan Africa.[3] However, the data on the
prevalence of pediatric tuberculosis in Indonesia is still
scarce. Data from the Indonesian National Health
Research shows that the prevalence of tuberculosis in
Indonesia is approximately 1%, with the prevalence of
pediatric TB 0.47% in children less than one year, 0.76%
in children 1-4 years old, and 0.53% in children 5-14
years old.[4]

Several risk factors predispose a child to tuberculosis
infection. The main risk factor for pediatric TB is contact
with an infected individual, both adult or pediatric, HIV
infection, and failure to receive Bacillus Calmette-Guerin
(BCG) vaccination.[5] Malnutrition is also a significant
risk factor in developing pediatric tuberculosis. Research
has shown that malnutrition impairs both innate and
adaptive immunity against MTB, thus predisposing the
individual to MTB infection. Other risk factors include
vitamin D deficiency, low socioeconomic status, and
exposure to air pollution.[6]

There are several single-centre studies on the risk factor
for pediatric tuberculosis in Indonesia, namely in
Sidoarjo[7] and Semarang[8]. However, there are no data
on the risk factor for pediatric tuberculosis in Pasirian
Hospital. Therefore, this research aims to describe the
demographical data and associated risk factors for
pediatric tuberculosis cases in Pasirian Hospital.

MATERIALS AND METHODS

This cross-sectional, descriptive research aims to
describe the risk factors associated with positive TB
cases from 2021-2023. Subjects were TB patients who
underwent treatment in Pasirian Hospital, Lumajang,
East Java. We used questionnaires to collect
demographical data (age and gender) and for risk factors
(nutrition status, contact with infected individual, lymph
node enlargement, positive tuberculin test, and positive
thorax x-ray result). Patients are eligible as subjects if
they are pediatric patients aged 0-17 years old and
Diagnosed with tuberculosis shown by a positive smear
test or molecular test (GeneXpert®, Cepheid, California).
Subjects were excluded if they withdrew consent from
the research.

Nutrition status assessments were done using the WHO
child growth standard Z-score for patients aged <5 years
old and the 2000 CDC Growth Chart for patients aged >5
years old. Contact with infected individuals was searched
using a questionnaire. Lymph node enlargement was
discovered using physical examination, and a tuberculin
test was conducted and interpreted according to WHO
guidelines on tuberculosis. All data were calculated and
presented in tables and percentages.
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RESULT

We included 31 positive cases of TB in Pasirian Hospital.
The median age of the subjects was 5 (0.00-17.00). The
distribution of gender is relatively similar, with 14 males
(45.2%) and 17 females (54.8%). Most patients had close
contact with a positive case (n=27; 87.1%), and most had
positive radiological findings (n=23; 74.2%). The
Tuberculin test was negative (n=24; 77.4%), while lymph
node enlargement was found in most cases (n=24;
77.4%).

The nutritional status assessment was conducted using
the WHO growth chart for patients aged <5 years old and
the 2000 CDC growth chart. The result shows that most
patients had good nutritional status (n=16; 51.6%), while
13 patients had low nutritional status (41.9%), and two
patients had poor nutritional quality (6.5%). Patient
characteristics are presented in Table 1.

TABLE 1: Patient Characteristics.

Characteristic Frequency (n) Percentage (%)

Gender

Male 14 45.2

Female 17 54.8
Nutrition Status

Good 16 51.6

Low 13 41.9

Poor 2 6.5
Contact with Positive Case

Yes 27 87.1

No 3 9.7

Unknown 3.2
Lymph Node Enlargement

Yes 24 77.4

No 6 19.4
Positive Tuberculin Test

Yes 7 22.6

No 24 77.4
Positive Radiological Finding

Yes 23 74.2

No 8 25.8

DISCUSSION

The present study aims to describe the risk factors
associated with pediatric tuberculosis in Pasirian Hospital.
Our study shows that all patients had at least two risk
factors associated with pediatric tuberculosis. Most
patients have three or four risk factors, with the most
prevalent risk factors being contact with positive cases and
poor nutritional status.

In our study, most patients had good nutritional status, but
some had low or poor nutrition. Poor nutritional quality
has been associated with an increased risk of pediatric
pulmonary tuberculosis. This result is by research by Tezol
et al. showing that mild malnutrition was associated with
higher tuberculosis incidence.[9] Conversely, high BMI is a
protective factor for the incidence of tuberculosis,
although this effect has not been shown in the pediatric
population.[10]

Contact with positive cases was also one of our study's
most prevalent risk factors. Other research has also shown
that adult source case is also one of the main risk factors
for pediatric tuberculosis. Buonsenso et al. reported that
adult source cases could be identified in as many as 28% of
pediatric TB cases and 35.3% of probable pediatric TB
cases.[11] Additionally, Puryear et al. reported that
approximately 3 active contacts were found for each
pediatric TB case.[12] This shows that most pediatric TB
cases originate from an adult case, so contact tracing
should be conducted to identify the source case.

Indeed, as most cases of pediatric TB originates from an
active adult case, contact tracing could identify high-risk
individuals and pediatric living in close contact with an
operational issue. A study by Marquez et al. suggested that
more than 50% of pediatric TB genotype matches those
living close to the patients. Additionally, the traditional
view that only close family members can transmit the
disease is probably wrong as the research shows that
friends and even living in the same area could also be a
possible source case.[13]

Our study found lymph node enlargement in 77.4% of all
cases. Lymph node enlargement is one of the symptoms of
tuberculosis often overlooked as it is not present in most
cases. Buonsenso etal. reported only 15.1% of pediatric TB
patients had enlarged lymph nodes in physical examination.
Lymph node enlargement has been associated with younger
age and negative contact cases. This is probably not due to
a milder case of TB but due to a delay in diagnosis or
treatment causing disseminated TB. In younger children,
TB case may present as an ambiguous disease, leading to
parents not seeking medical help, thus allowing the disease
to progress further.[11]

A positive tuberculin test was found only in 22.6% of the
cases. The Tuberculin test is used widely as a marker for
immunity against Mtb caused by previous or active
infection. The interpretation of a positive tuberculin test
depends on the patient's risk factors.
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Indonesia is one of the high-risk countries for TB according
to WHO, and therefore tuberculin test was interpreted as
positive when there is >10mm wheal. Tuberculin test is
neither sensitive nor specific, but in high-risk individuals,
the positive predictive value of a tuberculin test is
excellent.[14]

The radiological finding was positive in 74.2% of our
patients. Radiological finding plays a significant role in
diagnosing tuberculosis in pediatric and adult patients.
Primary tuberculosis manifests radiologically as
pulmonary consolidation, lymphadenopathy, pleural
effusion, and milliary nodules. Radiological findings in
patients recovering from direct tuberculosis range from
apical consolidation to cavitation.[15]

Boloursaz et al. studied the radiologic manifestation of
pulmonary tuberculosis in children. The study shows that
pulmonary tuberculosis manifests mainly in the right lung
compared to the left lung. The most common pulmonary
tuberculosis finding is lymphadenopathy (85%), followed
by nodular infiltration and consolidation. However, it
appears that radiological manifestation is relatively low in
patients of younger age (<3 years old).[16]

Interestingly, our study found a higher number of positive
radiological findings than positive tuberculin tests. Two
mechanisms explain this. First, as Indonesia is a high-risk
country, a positive tuberculin test is interpreted when the
wheal formed in the injection site is >10mm. In our study,
some patients had wheal between 5-10mm, which we
interpreted as a negative tuberculin test. This might lead
to lower sensitivity for the tuberculin test.

The Indonesian tuberculosis scoring system uses 8 clinical
and radiological parameters in diagnosing tuberculosis.
The variables are household contact, tuberculin skin test,
nutritional status, fever of unknown origin for more than 2
weeks, cough for more than 3 weeks, lymph node
enlargement, joint swelling, and chest X-ray results. As
many pediatric tuberculosis patients do not exhibit cough
or do not produce sputum, the Indonesian tuberculosis
scoring system is a feasible alternative to sputum
testing.[17] Our research included several parameters
from the scoring system, namely contact, nutritional
status, lymph node enlargement, tuberculin skin test, and
chest X-ray results. The result of our study shows that
these parameters are closely related to tuberculosis
diagnosis, except for the tuberculin skin test, which is
mainly negative in our study.

CONCLUSION

In conclusion, our study describes the risk factors
associated with pediatric tuberculosis in Pasirian Hospital.
The result of the study shows that most patients had
contact with positive cases, enlarged lymph nodes, and
positive radiological findings. However, there are several
limitations to our research. Firstly, we did not conduct
statistical analysis because our samples are all
tuberculosis patients, making it impossible to analyze
which risk factors are statistically significant. Secondly,
this study was a single-centre study, meaning it is
impossible to extrapolate the result of the research to a
more general population. Research involving a larger
sample size from multiple centres should be conducted
better to describe the risk factors of pediatric tuberculosis
in Indonesia.
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