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ABSTRACT

Introduction: Tuberculosis is one of ten leading causes of death worldwide,
including Indonesia. Indonesia is one of seven countries that causes 64% deaths
due to tuberculosis. Tuberculosis is caused by Mycobacterium tuberculosis through
droplet nuclei in the air. It can occur to any group age, including children and
adolescent, if there is a contact history of people with tuberculosis infection. In 2016,
one million children had tuberculosis and around 250,000 children died because of
tuberculosis. This study aimed to know the profile of tuberculosis in children and
adolescent at Dr. Soetomo General Hospital Surabaya.

Methods: This was a descriptive study using retrospective approach. Sample of this
study was collected from electronic medical record provided by Dr. Soetomo General
Hospital Surabaya using statistic formula of single sample for estimated population
proportions of children and adolescent with tuberculosis from 2013-2017, with total
samples of 149 people.

Results: There were 149 samples of children and adolescent patients with
tuberculosis. Most of the children were mostly 0-4 years old and 57% were female.
84% of the children had been immunized with BCG and classified as moderate, and
35% were under nutritional status. This study showed that 67% of the children in
household contacts of adult tuberculosis patients also had tuberculosis. The most
frequent symptoms of tuberculosis in children and adolescent were fever (72%) and
cough (80%).

Conclusion: Tuberculosis in children and adolescent is more likely to occur in
children than adolescent, especially children within group age of 0-4 years old. The
number of pulmonary tuberculosis in children and adolescent are higher than
extrapulmonary tuberculosis.
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Introduction

Tuberculosis is one of ten leading causes of death
worldwide. It is caused by Mycobacterium tuberculosis. It is
spread when a person with active tuberculosis disease
coughs or sneezes. The droplet nuclei will remain in the air
for hours, hence when people inhale the droplet nuclei, it
will pass quickly through alveoli."

The response from human body to Mycobacterium
tuberculosis is to activate innate immune system to Kkill it.
For some people, their innate immune system cannot kill all
of the bacteria, hence another response is to kill the
bacteria which are still alive in alveoli by activating adaptive
immune system. Nevertheless, if the person’s immune
system is weak, those bacteria will stay and can multiply
inside the alveolar macrophage that can cause lesion and
soon will form a ghon focus. Those Ghon focus can change
into primary complex which contains ghon focus,
lymphangitis, and lymphadenitis. The form of primary
complex is indicated as primary tuberculosis infection.
Someone with primary tuberculosis infection is the most
infectious because they will spread the bacteria easily to
others.?

The response of the body to tuberculosis is by
activating cellular immune system. If the immune system of
the person is strong enough to fight the bacteria, the
bacteria will stop multiply, but if the immune system is
weak, the bacteria will stay in place or become dormant.
When the bacteria becomes dormant, there is no clinical
symptoms. The remaining bacteria which is still dormant in
the alveoli in a few years when the immune system of the
person with primary tuberculosis infection is down can
become reactivated, hence the person will have
tuberculosis disease.?

Methods

This was a descriptive study using retrospective
approach. Data in this study was collected from children
and adolescent tuberculosis patients at Dr. Soetomo
General Hospital Surabaya in 2013 —2017. Samples in this
study were children and adolescent (0 — 19 years old) who
had been diagnosed with tuberculosis based on the
symptoms of such as cough, fever, night sweats, hard to
breath, and loss of appetite supported by thorax X-ray.
Inclusion criteria were gender, type of tuberculosis, history
of BCG immunization, history of household contact,
symptoms of tuberculosis, and radiology findings. The total
samples of this study were 149 samples of children and
adolescent with tuberculosis in 2013-2017. The samples
were collected by using a statistic formula of single sample
for estimated population proportions. Data collection used
an electronic medical record provided by Dr. Soetomo
General Hospital Surabaya, then collected 149 samples
which met all of inclusion criteria. This study had obtained
approval of ethical clearance from ethics commission of
Faculty of Medicine, Universitas Airlangga, Surabaya (No.

0747/KEPK/X/2018). This study used Microsoft Excel in
processing all of the data.

Results

This study started from June 2018 to April 2019. Data
for this study was collected by using electronic medical
record provided by Dr. Soetomo General Hospital
Surabaya in 2013 — 2017. Technique used in this study was
random sampling.

Total samples of this study were 149 samples. From
the sample, most were girls (57%) and mostly aged 0-4
years old. The number of patients with pulmonary
tuberculosis (74%) in this study was larger than extra-
pulmonary tuberculosis (26%). This study divided the
nutritional status into well, moderate, undernutrition, and
malnutrition. The most patients were in undernutrition and
malnutrition category with 34 patients each (35% out of 96
patients) or only 64% who had nutritional status. 87 patients
already had BCG immunization (84% out of 103 total
samples) or only 69% who had history of BCG
immunization. This study also used an information about
history of household contacts. Children tuberculosis
patients who had household contacts with tuberculosis
were 81 patients (67% out of 103 patient) or only 86% who
had history of household contacts.

Table 1. Charateristics of tuberculosis in children and
adolescent

Total 0-4 5-9 10-14 1519
Charateristics years years years years
n (%) old old old old
n (%) n (%) n (%) n (%)
Gender (n = 149, 100%)
Boys 64 (43) 26 (41) 19(30) 16(25) 3(4)
Girls 85 (57) 35(41) 29(34) 18(21) 3(4)
Types of Tuberculosis (n = 149, 100%)
Pulmonary 111(74) 46(41) 36(32) 24(22) 5(5)
Extra- 38 (26) 14 (37) 13(34) 10(26) 1 (3)
pulmonary
Nutritional Status (n = 96, 64%)
Well 23 (24) 11(48) 8(35) 3(13) 14)
Moderate 5 (5) 3 (60) - 1(20) 1(20)
Undernutrition 34 (35) 12(35) 13(38) 7 (21) 2 (6)
Malnutrition 34 (35) 13(38) 10(29) 10(29) 1(3)
History of BCG Immunization (n = 103, 69%)
Yes 87 (84) 34(39) 24(28) 24(28) 5(6)
No 17 (16) 7 (41) 7 (41) 2(12) -
History of Household Contacts (n = 120, 86%)
Yes 81 (67) 36 (44) 28(35) 15(19) 2(2)
No 39 (33) 12(31) 13(33) 11(28) 3(8)
Total 149 (100) 60(40) 49(33) 34(23) 64

This study also analyzed the clinical symptoms related

with tuberculosis such as cough, hard to breath, fever, night
sweats, and loss of appetite. The number of samples for
each symptom were different. The least number of samples
who had tuberculosis symptoms were patients with night
sweats, only 99 patients. Cough and fever dominated this
study. Most of the samples had cough (80%) and fever
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(72%). The least clinical symptom presented was night
sweats (33%).

Table 2. Clinical symptoms of tuberculosis in children and
adolescent

Total 0-4 59 10-14 1519
years years years years

n (%) old old old old
n (%) n (%) n (%) n (%)

Cough (n = 149, 100%)

Yes 119(80) 53(45) 39(33) 22(18) 5(4)
No 30 (20) 6 (20) 11(37) 12(40) 1(3)
Short of Breath (n =135, 91%)
Ye 64 (47) 28 (44) 22(34) 11 (17) 3(5)
No 71 (53) 27 (38) 22(31) 19(27) 34
Fever (n = 149, 100%)
Yes 107 (72) 48 (45) 32(30) 23(21) 4(4)
No 42 (28) 12(29) 17(40) 11(26) 2(5)
Night Sweats (n = 99, 66%)
Yes 33 (33) 10(30) 13(39) 8(24) 2 (6)
No 66 (67) 29 (44) 18(27) 16(24) 3(5)
Loss of Appetite (n = 139, 93%)
Yes 69 (46) 27 (39) 21(30) 17(25) 4(6)
No 70 (47) 30(43) 22(31) 16(23) 2(3)

This study also analyzed the thorax radiology imaging.
Radiology imaging in this study were consolidation,
infiltrate, fibrosis, cavity, calcification, tuberculoma, pleura
effusion, hilar lymphadenophaty, milliary, and normal.
Number of samples who had thorax radiology imaging were
135 samples out of 149 total sample. From 135 samples,
the dominant results of thorax radiology finding in this study
were fibrosis (14%), milluary (13%), and hilar
lymphadenophaty (14%).

Table 3. Radiology imaging of tuberculosis in children and
adolescent

Total 0-4 5-9 10-14  15-19
years years Yyears years
n (%) old old old od
n (%) n (%) n (%) n (%)
Consolidation 4(3) 2(50) 1(25) - 1 (25)
Infiltrate 9(6) 2(22) 3(33) 3(33) 1(11)
Fibrosis 40(27) 23(58) 9(22) 6(15) 2 (5)
Cavity 1(1) 1(100) - - -
Calcification 3(2) 1(33) 1(33) - 1(33)
Tuberculoma 10(7) 6(60) 3(30) 1(10) -
Pleural Effusion 3(2) 1(33) 2(67) - -
Hilar 21(14) 4(19) 5(24) 10(48) 2(9)
lymphadenopathy
Milliary 20(13) 6(30) 7(35) 5(25) 2(10)
Pulmonary 13(9) 6(46) 4(31) 3(23) -
Infammation
Normal 11(7) 4(36) 6(55) 1(9) -

females was larger than males. In a study performed by
Bolursaz, et al., from 203 children with tuberculosis, 117
patients were females.® The difference result of this study
and WHO was because the number of samples in this study
which is not comparable with the number of samples
globally. From the type of tuberculosis, in this study the
result of children tuberculosis was dominated by pulmonary
tuberculosis. One of the reasons why the case of
pulmonary tuberculosis in this study was larger than extra-
pulmonary was because the lungs became port d’entrée of
more than 98% case of tuberculosis infection because of
the size of the bacteria which made it easier to pass
through the alveoli.’

Nutritional status of the samples was mostly
undernutrition and malnutrition. Higher risk for tuberculosis
can be caused by the change of immune system that
cannot protect the body from Mycobacterium tuberculosis
or because the interaction between T lymphocyte and
macrophage are disrupted due lack of nutrition.* Most of
the samples already had BCG immunization. Nevertheless,
according to WHO, BCG immunization cannot avoid
primary infection of tuberculosis.® History of household
contact is related with tuberculosis. Children who have
history of contact with adult tuberculosis patient has higher
risk to have tuberculosis.?

In this study, the most clinical symptoms were cough
and fever. Fever is the systemic effect from the body. It is
caused by process of sitokin release from macrophage to
fight Mycobacterium tuberculosis. It also becomes the most
common symptom in children.” In a study conducted by
Jahromi and Mood, it showed that a lot of children with
tuberculosis had cough and fever.8

Abnormality thorax imaging which happens commonly
in children with tuberculosis is lymphadenopathy (90-95%)
and only happens 43% in adults. Sites of lymphadenopathy
which commonly affected are hilar and paratracheal.® In
this study, the number of patients with fibrosis was larger
than others. Fibrosis also commonly appears in patients
with tuberculosis and indicated for treatment for latent
tuberculosis.'®

Discussion

According to World Health Organization (WHO),

Conclusion

Based on the results of the study, it is concluded that
the prevalence of children with tuberculosis is larger than
in adolescent. Subjects of this study were mostly 0-4 years
old and the number of pulmonary tuberculosis was larger
than extra-pulmonary tuberculosis.
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