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ABSTRAK 
Penurunan berat badan merupakan salah satu gejala klinis yang umum pada anak penderita tuberkulosis 

(TB). Pemberian obat antituberkulosis (OAT) diharapkan tidak hanya menekan infeksi tetapi juga 

mendorong penambahan berat badan pada anak. Efektivitas pengobatan TB pada anak dapat dievaluasi 

melalui perbaikan gejala klinis dan penambahan berat badan. Namun, literatur tentang perubahan berat 

badan pada anak selama pengobatan TB masih terbatas. Penelitian ini bertujuan untuk mengetahui 

karakteristik perubahan berat badan pada pasien TB anak yang menerima OAT di RSUP Prof. Dr. 

I.G.N.G. Ngoerah. Penelitian ini merupakan penelitian deskriptif analitik dengan pendekatan potong 

lintang. Data dikumpulkan secara retrospektif menggunakan teknik total sampling melalui rekam medis 

dan registri pasien TB anak dari tahun 2021 hingga 2024. Analisis univariat dan bivariat digunakan 

dalam penelitian ini. Sebanyak 26 pasien TB anak berusia 0–18 tahun diikutsertakan, dengan mayoritas 

berusia 10–18 tahun dan proporsi perempuan yang sedikit lebih tinggi. Semua anak mengalami 

penambahan berat badan selama terapi OAT. Berat badan rata-rata meningkat secara signifikan di 

seluruh tahapan pengobatan (dari 28,75±11,94 kg menjadi 36,54±14,28 kg; p<0,001), dengan 

pertambahan tertinggi diamati selama fase intensif. Status gizi juga membaik secara signifikan, 

sebagaimana ditunjukkan oleh pergeseran skor-z rata-rata IMT/U dari rentang kurus parah menjadi 

normal (p<0,001). Terdapat peningkatan berat badan yang signifikan dan perbaikan status gizi pada 

akhir fase intensif dan fase lanjutan dibandingkan dengan awal pengobatan. 

 

Kata kunci : berat badan, obat antituberkulosis, RSUP Prof. Dr. I.G.N.G. Ngoerah, status gizi, 

tuberkulosis anak 

 

ABSTRACT 
Weight loss is one of the common clinical symptoms in children with tuberculosis (TB). The 

administration of anti-tuberculosis drugs (ATD) is expected not only to suppress the infection but also 

to promote weight gain in children. The effectiveness of TB treatment in children can be evaluated 

through the improvement of clinical symptoms and weight gain. However, the literature on weight 

changes in children during TB treatment is still limited. This study aims to determine the characteristics 

of weight changes among pediatric TB patients receiving ATD at Prof. Dr. I.G.N.G. Ngoerah General 

Hospital. Descriptive analytical study using a cross-sectional approach. Data were collected 

retrospectively using total sampling techniques through medical records and the pediatric TB patient 

registry from 2021 to 2024. Univariate and bivariate analysis was used in this study. A total of 26 

pediatric TB patients aged 0–18 years were included, with the majority aged 10–18 years and a slightly 

higher proportion of females. All children experienced weight gain during ATD therapy. The mean body 

weight increased significantly across treatment stages (from 28.75 ± 11.94 kg to 36.54 ± 14.28 kg; 

p < 0.001), with the highest gain observed during the intensive phase. Nutritional status also improved 

significantly, as indicated by a shift in mean BMI-for-age z-scores from the severe thinness range to 

normal (p < 0.001). There was a significant increase in body weight and improvement in nutritional 

status by the end of the intensive phase and continuation phase compared to the start of treatment. 

 

Keywords : pediatric tuberculosis, body weight, nutritional status, anti-tuberculosis drugs, RSUP 

Prof. Dr. I.G.N.G. Ngoerah 
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INTRODUCTION  

 

Tuberculosis (TB) is an infectious disease that has remained a global health concern. In 

1993, the World Health Organization (WHO) declared TB a global emergency. Although TB 

treatment has evolved, no country has eliminated this infection. TB is caused by 

Mycobacterium tuberculosis (MTB), which most commonly affects the lungs and spreads 

through the air when a TB patient coughs or sneezes. WHO data shows that each year, 10 

million people are infected with TB, and 1.5 million TB patients die annually (WHO, 2022; 

Kumar et al., 2023). Indonesia is the second country with the highest TB incidence rate in the 

world. The Ministry of Health of the Republic of Indonesia reported that the total number of 

TB cases recorded in Indonesia in 2023 was 821,200, with 136,969 of these being pediatric TB 

cases. TB is a major health issue for all age groups, and among the total TB burden, children 

are the most vulnerable group to experience poor clinical outcomes. Symptoms experienced by 

TB patients include coughing, fever, and weight loss. Among these symptoms, weight loss is 

commonly found in the pediatric population. Weight loss in TB patients is caused by decreased 

appetite, malabsorption of macronutrients and micronutrients, and metabolic changes. This 

makes children with TB vulnerable to malnutrition (CDC, 2024; Kemenkes, 2024; WHO, 

2024). 

TB causes nutritional status disorders due to massive production of inflammatory 

mediators and a decrease in leptin hormone levels. Leptin is a hormone that plays a role in 

regulating body weight and cellular immunity. Meanwhile, malnutrition can weaken the 

immune system and worsen the progression of TB. Administration of anti-tuberculosis drugs 

(ATD) reduces the acute phase response in TB patients, accompanied by improvement and 

increased leptin concentration. The increase in leptin levels in TB patients during treatment 

plays a crucial role in stimulating appetite and weight gain. Therefore, the effectiveness of TB 

treatment is not only evaluated based on clinical symptom improvement or laboratory results 

but also on weight gain, which can be assessed through anthropometric measurements 

(Mexitalia et al., 2017; Padmapriyadarsini et al., 2016). 

Although Mexitalia et al. (2017) reported increases in leptin levels, body weight, and body 

fat percentage in children after TB treatment, literature on weight gain in the pediatric TB 

population receiving ATD remains limited, particularly at tertiary hospitals such as Prof. Dr. 

I.G.N.G. Ngoerah General Hospital. However, body weight is an important clinical parameter 

that can reflect children’s response to treatment and nutritional status during therapy. 

Therefore, the authors were interested in conducting a study on “Characteristics of Body 

Weight Changes in Children with Tuberculosis Receiving Anti-Tuberculosis Drugs (ATD) at 

Prof. Dr. I.G.N.G. Ngoerah General Hospital from 2021 to 2024”. 

This study aims to determine the characteristics of weight changes among pediatric TB 

patients receiving ATD at Prof. Dr. I.G.N.G. Ngoerah General Hospital. 

 

METHODS 

 

This was a descriptive analytical study with a cross-sectional design. Data were collected 

retrospectively from secondary sources (medical records and pediatric TB registry data). A 

total sampling technique was applied to include all eligible subjects who met the inclusion 

criteria. The criteria that subjects had to meet were: children aged 0-18 years diagnosed with 

active TB, receiving ATD at Prof. Dr. I.G.N.G. Ngoerah General Hospital between 2021 and 

2024, and having complete medical records including: age, gender, type of TB, contact history, 

BCG vaccination, clinical manifestations, laboratory test results, radiological findings, TB case 

status, comorbidities, height, and weight. Exclusion criteria in this study include incomplete, 

damaged, or missing medical records, pediatric TB patients diagnosed with latent TB, and died 
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before or during the ATD treatment period. The variables identified in this study include age, 

gender, type of TB, TB contact history, BCG vaccination history, clinical manifestations, 

GeneXpert test results, AFB smear results, TST results, chest X-ray results, TB case status, 

comorbidities, nutritional status, and body weight.  

The nutritional status of children in this study was assessed using BMI for Age z-score, 

calculated with WHO Anthro and WHO AnthroPlus software. Nutritional status was evaluated 

at three points: the start of treatment, the end of the intensive phase, and the end of the 

continuation phase, to analyze trends in nutritional changes during ATD therapy. Body weight 

was also measured at the same points to assess patterns of weight gain throughout the treatment. 

Data were analyzed using SPSS version 29.0. Univariate analysis was used for data description, 

and bivariate analysis was used to compare weight between measurement times and BMI-for-

age z-scores between measurement times, with p  0.05 considered as significant. This study 

has been approved by the Ethics Committee of the Faculty of Medicine, University of 

Udayana/Prof. Dr. I.G.N.G. Ngoerah General Hospital No: 2949/UN.14.2.2.VII.14/LT/2024. 

 

RESULTS 

 

A total of 64 pediatric TB cases were recorded between 2021 and 2024 at Prof. Dr. 

I.G.N.G. Ngoerah General Hospital. However, only 26 met the inclusion criteria and had 

complete weight measurements at the start of treatment, the end of the intensive phase, and the 

continuation phase, making them eligible for analysis. 

 
Table 1.  Demographic and Clinical Characteristics of Pediatric Tuberculosis Patients at 

Prof. Dr. I.G.N.G. Ngoerah General Hospital, 2021–2024 

Variable N  26 

Age (years)  

0-5  4 

5-10 3 

10-18  19 

Gender  

Male 12 

Female 14 

Type of TB  

Pulmonary TB 19 

Extrapulmonary TB 7 

Type of Extrapulmonary TB  

Miliary TB 1 

Lymphadenitis TB 1 

Pleural TB 1 

Meningitis TB 1 

Abdominal TB 1 

Coxyitis TB 1 

Skin TB 1 

TB Contact History  

Yes 12 

Denied 7 

Unknown 7 

BCG Vaccination History  

Yes 13 

No 2 

Unknown 11 

Clinical Manifestation   

Fever ≥ 2 weeks 18 

Cough ≥ 2 weeks 18 
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Weight loss/difficulty gaining weight 17 

Dyspnea 15 

Malaise 10 

Lymphadenopathy 5 

Swelling of bones/ joints 4 

Night sweats 2 

Nausea/ vomiting 2 

Others 9 

GeneXpert Result  

Positive 18 

Negative 8 

Acid Fast Bacilli (AFB) Smear Result  

Positive 4 

Negative 1 

Not examined 21 

Tuberculin Skin Test (TST) Result  

Positive 8 

Negative 1 

Not examined 17 

Chest X-Ray Result  

Suggestive findings of TB 19 

No suggestive findings of TB 4 

Not examined 3 

Other Supporting Tests  

Yes 8 

No 18 

TB Case Status   

New 21 

Relapse  2 

Moving in 1 

Discontinuation of medication 2 

Comorbidities   

Yes 17 

No 9 

Types of Comorbidities  

Anemia 10 

Pneumonia 7 

Stunting 5 

HIV 2 

Heart disease 2 

Systemic Lupus Erythematosus (SLE) 2 

Renal disease 2 

Diarrhea 1 

Pneumothorax 1 

Subclinical hypothyroid 1 

Stevens-Johnson Syndrome (SJS) 1 

Psychiatric disorder 1 

 

Based on the demographic characteristics of pediatric TB patients at Prof. Dr. I.G.N.G. 

Ngoerah General Hospital from 2021 to 2024, as presented in Table 1, the mean age of patients 

was 11.8 ± 5.2 years with a median age of 14 years. There were slightly more female patients 

than male patients, with 14 female children and 12 male children. The study found that the 

majority of patients (19 children) were diagnosed with pulmonary TB, while 7 children had 

extrapulmonary TB. Additionally, most patients (17 children) had comorbidities, whereas 9 

children had no comorbidities. 



 Volume 6, Nomor 3, September 2025                               ISSN : 2774-5848 (Online) 

                                                                                                           ISSN : 2777-0524 (Cetak) 

  
JURNAL KESEHATAN TAMBUSAI 9593 

 

Based on the analysis, the mean body weight of children at the start of treatment was 28.75 

± 11.94 kg, which increased to 32.42 ± 13.55 kg after the intensive phase and 36.54 ± 14.28 kg 

after the continuation phase. Furthermore, the mean weight gain from the start of treatment to 

the end of the intensive phase was 3.67 ± 3.19 kg, followed by an increase of 4.12 ± 3.58 kg 

from the end of the intensive phase to the end of the continuation phase, resulting in a total 

weight gain of 7.79 ± 4.20 kg.  

 
Table 2.  Statistical Comparison of Mean Body Weight Increase Across Treatment Phases in 

Pediatric TB Patients 

Comparison  n Mean Increase 

(kg) ± SD 

p-value 

(Bonferroni) 

95% CI 

Start to Intensive Phase 26 3,67 ± 3,19 <0,001 2.06-5.27 

Intensive Phase to Continuation Phase 26 4,12 ± 3,58 <0,001 2.31-5.922 

Start to Continuation Phase 26 7,79 ± 4,20 <0,001 5.67-9.90 

 

 

Figure 1. Trend of Mean Body Weight Changes in Pediatric TB Patients During ATD Therapy 

 

Weight gain during ATD therapy occurred gradually and was statistically significant. 

When analyzed further based on the monthly rate of weight gain, the highest increase occurred 

during the intensive phase, with a rate of approximately 1.84 kg per month. During the 

continuation phase, the rate of weight gain slowed to approximately 1.03 kg per month. 

Overall, from the start of treatment to the end of the intensive phase, the average weight of 

children increased at a rate of 1.30 kg per month. 

 
Table 3.  Nutritional Status Distribution Based on ATD Treatment Stages 

Nutritional Status Start of 

Treatment  

End of 

Intensive Phase  

End of Continuation Phase  

Overweight 0/26 0/26 1/26 

Possible risk of overweight 0/26 0/26 2/26 

Normal 8/26 14/26 17/26 

Thinnes 4/26 7/26 4/26 

Severe thinness 14/26 5/26 2/26 
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The nutritional status of children with TB in this study was assessed using BMI for Age 

(z-score) classification for all subjects aged 0–18 years. Based on Table 3, at the start of 

treatment, most children were classified as severely thin (14 children), 4 children were 

classified as thin, and 8 children had normal nutritional status. In addition to this categorical 

distribution, the mean BMI-for-age z-scores of 26 pediatric TB patients showed consistent 

improvements across three treatment stages, reflecting an overall improvement in nutritional 

status by the end of treatment.  

 
Table 4.  Mean Body Weight of Pediatric TB Patients Based on Age Group, Comorbidity 

Status, and Diagnostic Confirmation 

Classification n Start of 

Treatment 

(kg) ± SD 

End of Intensive 

Phase 

(kg) ± SD 

End of 

Continuation 

Phase  

(kg) ± SD 

Total 

Weight 

Gain 

(kg) ± SD 

Age (years)      

0-5  4 9,20 ± 2,45 kg 10,62 ± 2,62 kg 12,27 ± 1,15 

kg 

3,07 ± 1,50 

kg 

5-10  3 20,33 ± 4.50 

kg 

25,16 ± 6,60 kg 28,33 ± 7,23 

kg 

8,00 ± 4,58 

kg 

10-18  19 34,19 ± 8,18 

kg 

38,15 ± 10,00 kg 42,94 ± 9,60 

kg 

8,75 ± 3,99 

kg 

Comorbidities      

Yes 17 27,64 ± 11,86 

kg 

31,52 ± 13,76 kg 36,03 ± 14,08 

kg 

8,38 ± 4,39 

kg 

No 9 30,83 ± 12,53 

kg 

34,12 ± 13,79 kg 37,50 ± 15,48 

kg 

6,66 ± 3,81 

kg 

 Diagnostic Confirmation      

Bacteriologically Confirmed 

TB 

21 30,19 ± 11,68 

kg 

33,73 ± 13,28 kg 38,14 ± 13,51 

kg 

7,95 ± 4,13 

kg 

Clinically Diagnosed TB 5 22,70 ± 12,36 

kg 

26,90 ± 14,81 kg 29,80 ± 17,09 

kg 

7,10 ± 4,92 

kg 

 

Based on table 4, children with TB showed an overall increase in mean body weight during 

ATD therapy across all groups. The lowest gain was in the 0-5 years group (3.07 ± 1.50 kg), 

while older children gained more weight (8,00 ± 4,58 kg and 8,75 ± 3,99 kg). A significant 

difference in total weight gain was found across different age groups (p = 0.024). Although 

children with comorbidities and bacteriologically confirmed TB showed slightly higher weight 

gains than children without comorbidities and those clinically diagnosed with TB, the 

differences were not statistically significant (p = 0.387 and p = 0.696, respectively)  

 

DISCUSSION 

 

The characteristics of the study subjects show a dominant age distribution in the 10-18 

years group (adolescents). The results of this study are different from those of Sari and Prabowo 

(2023), who found that most cases of childhood TB were in the 1-5 years group (52%), likely 

due to immature immune system and intense household contact, making children under 5 years 

old more susceptible to TB. However, the age distribution in this study aligns with previous 

studies reporting a high proportion of TB cases among adolescents, such as Shodikin et al. 

(2021) in Jember, where the highest number occurred in the 15–18 years group (33.3%), 

followed by 10–14 years (29.2%). Adolescents (10-18 years old) are at a higher risk of TB 

exposure compared to younger children or the elderly. This is due to their increased mobility 

and social contact outside the home, including exposure at school, public transportation, and 

within the community.  
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In contrast, TB transmission in children under 5 years typically occurs within the 

household (Laycock et al., 2021). This study identified more TB cases among adolescents than 

younger children is influenced by selection bias, as the research was conducted at a tertiary 

referral hospital that primarily receives complex and severe cases that are missed in primary 

care, and this explains why adolescent with more advanced or complicated TB were over-

represented, whereas younger children with uncomplicated TB were generally treated in 

primary care. The gender distribution of this study shows a slightly higher proportion of female 

patients compared to male patients. This finding differs from Azzahra et al. (2024), who 

reported that pediatric TB cases were predominantly found in males (55.8%) compared to 

females (44.2%), likely because boys tend to be more active outdoors, thereby increasing their 

chances of being exposed to MTB from individuals with active TB. However, the results of 

this study are similar to Pratiwi et al. (2025), who also found that the proportion of female 

pediatric TB patients was slightly higher (50.5%) than male patients (49.5%). A meta-analysis 

by Siddalingaiah et al. (2023) concluded that there was no significant difference in TB risk 

between male and female children. Gender becomes a relevant risk factor after puberty due to 

differences in the role of hormones in modulating the immune response to infection.  

Based on the results of this study, the number of pulmonary TB cases was higher than that 

of extrapulmonary TB cases. This result is consistent with previous studies reporting that the 

most common type of TB found in children is pulmonary TB. For example, a study by Soekotjo 

et al. (2019) reported that 61.5% of children had pulmonary TB, while 38.46% had 

extrapulmonary TB. The lungs are the primary organ first exposed to MTB via inhalation of 

infectious droplets, allowing the initial infection to develop as pulmonary TB. Meanwhile, 

extrapulmonary TB typically results from lymphohematogenous spread from pulmonary TB; 

reactivation of latent TB, particularly in immunocompromised children; or due to delayed 

diagnosis (Aygün et al., 2020; Baykan et al., 2022). Nearly half of the pediatric TB patients in 

this study had a history of contact with adult TB patients. These findings align with previous 

studies, such as Tenribali et al. (2024), who reported that 66% of children had a history of 

contact with adult TB patients. The researchers found a significant association between TB 

contact history and the occurrence of TB in children (p<0.001). Close and prolonged contact 

(8 hours) with adults who have active TB significantly increases the risk of Mycobacterium 

tuberculosis (MTB) transmission to children. Such intense exposure creates conditions that 

facilitate the transmission, activation, and multiplication of MTB within a child's body 

(Agustin and Sulistyorini, 2023).  

Most children in this study had a history of Bacillus Calmette-Guérun (BCG) vaccination. 

This finding is consistent with previous studies, such as Oktaviani et al. (2022), which reported 

that the majority of pediatric TB patients had a history of BCG vaccination (86.2%). However, 

TB infection can still occur despite vaccination, as BCG efficacy varies due to several factors, 

including vaccine strain, age at vaccination, exposure level, and host immunity. While BCG 

does not offer complete protection against TB infection, it significantly reduces the risk of 

severe TB forms such as meningitis TB and milliary TB, and lowers TB-related mortality 

across age groups (Liao et al., 2021; Martinez et al., 2022). In this study, pediatric TB patients 

exhibited a wide range of clinical symptoms, with each patient presenting 1 to 8 manifestations. 

The most frequently observed symptoms were fever lasting ≥ 2 weeks, cough lasting ≥ 2 weeks, 

weight loss, and dyspnea. These findings are consistent with existing literature. A study by 

Mohavedi et al. (2022) reported that the most common clinical manifestations in pediatric TB 

cases were weight loss (83%), fever lasting ≥ 2 weeks (80%), cough lasting ≥ 2 weeks (54%), 

and dyspnea (41%). Similarly, Dubois et al. (2022) also reported fever lasting ≥ 2 weeks (86%), 

weight loss (76.4%), and cough lasting ≥ 3 weeks (51.7%) as the predominant symptoms.  

In this study, 21 children were diagnosed with TB through bacteriological confirmation, 

while 5 children were diagnosed based on clinical criteria. Based on the GeneXpert result, the 
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majority of children in this study tested positive (18 out of 26). This number is notably higher 

compared to previous studies, such as the study by Prasanti et al. (2025) in Surabaya, which 

reported more negative results than positive results. According to Agustina et al. (2019), the 

lower positivity rates in previous studies are likely due to the paucibacillary nature of MTB in 

children and difficulties in obtaining adequate sputum specimens, as children often swallow 

their sputum rather than expectorate it. The Acid-Fast Bacilli (AFB) smears in this study were 

performed on 5 out of 26 children. Despite the small sample size, 4 out of 5 yielded positive 

results, indicating that AFB smear was used selectively, mainly for diagnostic confirmation in 

specific cases. This differs from a study by Soekotjo et al. (2019), who reported that the 

majority of AFB smears in children were negative. The selective use of AFB smear in our study 

is likely because most patients had already undergone the GeneXpert test. As a result, AFB 

smears were primarily performed on children with negative GeneXpert results or in cases of 

severe clinical symptoms, unlike other studies that conducted AFB smears on a broader clinical 

population.  

The Tuberculin Skin Test (TST) in this study was only performed on a limited number 

of children, but showed a high rate of positive results (8 out of 9). TST was selectively 

administered in children with negative GeneXpert or AFB results, unknown or denied contact 

history, and strong clinical indications of TB. The high proportion of positive TST among 

children tested is consistent with a study by Mohavedi et al. (2023), which reported a TST 

positivity rate of 92% among 89 children tested. A positive result on TST indicates the presence 

of MTB infection, but it does not confirm active TB disease. This test has a sensitivity and 

specificity of up to 90%. However, TST is not recommended as a screening modality due to its 

inability to differentiate between latent and active TB (Kemenkes, 2023). Chest X-rays were 

performed on most children in this study, and the majority revealed findings suggestive of 

active TB. These results align with previous research, a study by Mohavedi et al. (2023) found 

that 53.5% of pediatric TB patients had radiographic features suggestive of TB. Similarly, 

Singh et al. (2021) also reported that all pediatric patients with pulmonary TB (100%) showed 

suggestive radiological findings, whereas such features were observed in only 12% of children 

with extrapulmonary TB. The sensitivity and specificity of chest X-rays in children under 15 

years with a history of TB exposure are 84% and 91%, respectively, highlighting their 

significant role in the TB diagnostic scoring system for children in Indonesia (Kemenkes, 

2023). 

The majority of pediatric patients in this study were classified as new cases, indicating 

that most children received a diagnosis and treatment for TB for the first time. This finding is 

consistent with the study by Kibirige et al. (2021), which reported that a higher proportion of 

new cases (81.74%), while 18.3% were classified as relapsed/retreatment cases (14.4%). The 

high incidence of new TB cases across studies is indicative that active transmission is still 

ongoing in the community, requiring greater efforts in prevention and early detection to break 

the chain of TB transmission (Sazali et al., 2022). The high proportion of pediatric TB patients 

with comorbidities in this study suggests that TB infection often coexists with other health 

conditions that can worsen the clinical condition of affected children. This finding aligns with 

Amelia and Kaswandani (2024) research at Dr. Cipto Mangunkusumo National General 

Hospital, which reported that the majority of pediatric TB patients also had comorbidities 

(53.6%). The most common comorbidities found in this study were anemia and pneumonia, 

whereas Amelia and Kaswandani (2024) reported HIV, malignancy, and heart disease as the 

most common comorbidities. These differences may reflect population characteristics and the 

scope of the study sample. 

Changes in body weight during TB therapy are an important clinical indicator in 

evaluating treatment success in children. In this study, all children experienced weight gain 

after completing ATD therapy. This finding is consistent with a study by Bansal et al. (2023) 
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involving 117 pediatric TB patients in India, which reported that all children showed weight 

gain by the end of the continuation phase after completing ATD therapy. A similar study by 

Mexitalia et al. (2017) involving 40 pediatric TB patients in Central Java also revealed 

significant weight gain in all children after ATD therapy (p<0.001).  The increase in body 

weight in this study was consistent and significant until the end of treatment. Statistical analysis 

using Repeated Measures ANOVA (p<0.001) and Post Hoc tests (p<0.001) confirmed a 

significant difference in mean weight across all three measurement points (start of treatment, 

end of the intensive phase, end of the continuation phase). This indicates that each phase of 

ATD therapy contributed to weight gain in children. Specifically, the most substantial weight 

gain occurred during the intensive phase, with an average rate of 1.84 kg per month. The rate 

of weight gain then slowed to approximately 1.03 kg per month during the continuation phase. 

Weight gain in children during ATD therapy is strongly associated with leptin hormone 

regulation. During TB treatment, there is a reduction in acute phase response and production 

of proinflammatory cytokines (TNF-α and C-reactive protein), accompanied by an increase in 

leptin concentration. A more significant increase in leptin concentration occurs during the 

intensive phase, consistent with the reduction in bacterial load and acute phase response during 

this period. The increase in leptin concentration in pediatric TB patients plays a crucial role in 

stimulating appetite, leading to greater intake of essential nutrients (carbohydrates, proteins, 

and fats), which directly promotes weight gain. In contrast, untreated TB patients experience a 

decrease in body fat mass, reduced nutrient intake, and worsening of the immune response, 

which directly impacts the decrease in leptin concentration and, consequently, leads to poorer 

clinical outcomes (Mexitalia et al., 2017).  In addition to weight gain, nutritional status also 

improved during ATD therapy. At the start of treatment, most children in this study were 

classified as severely thin (z-score  -3 SD) based on BMI-for-age. This finding aligns with 

the results of Azzahra et al. (2024), which reported a high proportion of children with severe 

malnutrition at the start of treatment.  

This study found that nutritional status significantly improved, particularly after the 

intensive phase of ATD therapy, as marked by a significant increase in mean BMI-for-age z-

scores across all treatment stages (Repeated Measures ANOVA, p<0.001; Post Hoc, p<0.001). 

The mean z-score shifted from the severe thinness range at the treatment initiation to the normal 

range by the end of therapy. These findings are consistent with Amelia and Kaswandani (2024), 

who also reported a decrease in the proportion of children with severe malnutrition and an 

increase in the proportion of children in normal nutritional status after ATD therapy.  Despite 

overall improvements, 2 of 26 children in this study remained in the severe thinness category 

after completing treatment. Although both gained absolute weight, the improvement was 

insufficient to reach a normal BMI-for-age. These cases involved complex comorbidities such 

as marasmus, pneumothorax, nosocomial pneumonia, severe anemia, and diarrhea, which may 

limit nutritional recovery. However, when evaluated using the Waterlow classification (weight-

for-height), both children showed improvement from severe malnutrition to moderate 

malnutrition, suggesting that BMI-for-age alone may not fully capture subtle improvements in 

nutritional status. 

Weight gain in pediatric TB patients appeared to be influenced by several factors. The 

analysis showed that age had a significant effect on weight gain, with the 10-18 years group 

experiencing the greatest increase. Aligns with physiological growth, younger children (< 1 

years) have faster relative growth rates (kg per kg of body weight), whereas older children tend 

to gain more absolute weight (kg per year) due primarily to greater baseline body mass. This 

physiological principle was reflected in the regression analysis, which demonstrated a positive 

association between age and weight gain (B  0.443). Nevertheless, differences in mean weight 

gain based on comorbidity status and diagnostic confirmation were not statistically significant. 
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These findings suggest that these variables do not act independently, but rather interact with 

each other, with age emerging as the dominant variable.  

The cross-tabulation revealed a dominant distribution in the 10-18 years group, 

particularly among children with bacteriologically confirmed TB and comorbidities (n11), 

followed by those without comorbidities in the same age group (n6). In contrast, the 0-5 and 

5-10 years groups were underrepresented, with only 1-2 children in each diagnostic and 

comorbidities combination. This uneven and overlapping distribution across age, diagnostic 

method, and comorbidity status limits the ability to interpret the effect of each variable 

independently without accounting for their interactions. The strong influence of age may have 

acted as a confounding variable, making it difficult to isolate the effects of comorbidity status 

and diagnostic category on weight gain in the regression model. Overall, weight gain during 

ATD therapy in children appears to reflect a complex interaction between age, comorbidity 

status, and diagnostic confirmation, rather than the independent contribution of each variable. 

This study has several limitations. This study employed a retrospective design and utilized 

anthropometric data from medical records, which raises the possibility of measurement bias. 

However, all measurements were taken at the same pediatric clinic, which helped maintain data 

consistency. Additionally, the relatively small sample size limits the ability to generalize these 

findings to the broader population. Further research with larger sample sizes and prospective 

designs is needed to improve analytical precision and clarify the individual roles of age, 

comorbidities, and diagnostic methods in determining weight gain during TB therapy in the 

pediatric population. 
 

CONCLUSION  

 

In conclusion, this study found that the majority of pediatric TB patients were 10-18 years 

(adolescents), with a slightly higher proportion of females. Pulmonary TB was the predominant 

type and had bacteriological confirmation as new cases. The most frequently reported clinical 

manifestations included prolonged fever, persistent cough, and weight loss. Anemia and 

pneumonia were the most common comorbidities observed. A significant increase in body 

weight was observed during ATD therapy (Repeated Measures ANOVA, p 0.001). The mean 

body weight increased from 28.75 ± 11.94 kg at treatment initiation to 36.54 ± 14.28 kg by the 

end of therapy, with the most rapid gain occurring during the intensive phase (1.84kg/month). 

Nutritional status also improved significantly, as reflected by a shift in mean BMI-for-age z-

scores from severe thin range to normal, and the number of children classified as severely thin 

decreased from 14 to 2, while those with normal nutritional status increased from 8 to 17 by 

the end of treatment. 
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