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Abstract 

Background: Tuberculosis has the dubious distinction of being the most persistent scourge of humankind. 

Childhood tuberculosis remains an important cause of morbidity and mortality in the developing countries 

despite the advances in diagnostic tests
 
.TB in children is difficult to confirm and remains under diagnosed 

due to lack of specific diagnostic tools and most of the children present with non-specific signs and 

symptoms which are overlooked. The present study was planned to study the clinical profile and diagnosis of 

Pediatric Tuberculosis in a tertiary care teaching institute of Northern India. 

Aims and Objectives: To study the clinico-epidemiological profile of Tuberculosis in children aged 3 

months to 18 years. 

Methods: This was a prospective cross sectional study conducted in a tertiary care teaching institute of 

Northern India over a period of one year. After approval from IEC and obtaining consent from parents, 

presumptive TB cases in the age group of 3 months to 18 years who met the inclusion criteria were 

recruited, additional investigations like chest X-ray, Mantoux test were ordered and CBNAAT, MGIT 

culture were done to confirm the diagnosis. Data collected in study tool was transferred into MS excel sheet 

for further processing and analysis by SPSS version 22.  

Results: Out of 128 presumptive TB subjects, 46 had extra pulmonary TB and 30 had pulmonary TB. 

47.36% were male with a male: female ratio of 0.9:1, with majority (76.32%) in the age group 11-18 years. 

The commonest presenting symptoms were fever (71.05%) followed by cough (61.84%) and weight loss 

(39.47%). Family history of contact could only be obtained in 20 patients (26.31%). Pallor was the most 

common sign observed in 32(42.10%). All the subjects had received BCG vaccine and most of the subjects 

58(76.3%) belonged to middle socio economic group. 

Conclusion: Childhood Tuberculosis presents with non-specific signs and symptoms in the pediatric age 

group and diagnosis of childhood tuberculosis requires a detailed history, good clinical examination and 

thorough investigative workup as well. 
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Introduction  

Tuberculosis is an infectious disease that has 

plagued humans since the Neolithic times with the 

earliest reported case dating back to5000 B.C. 
[1]

 

In the year 2016, there were an estimated 10.4 

million new cases of TB which included 5.9 

million men and 3.5 million women and 1.0 

million children with an estimated 14 lakh TB 

deaths. 
[2]

 In developing communities with a large 

proportion of the population younger than 15 

years of age, a high disease incidence is observed 

in young children. In a study conducted at 

Tuberculosis Research Centre, Chennai over a 15 

year period the annual risk of TB infection was 

seen to be 2%. 
[3]

 With an annual risk of infection 

of 2–3%, close to 40% of the population may be 

infected by the age of fifteen. 
[4]

 Children are poor 

producers of sputum and in children especially <7 

years old, it is a challenge to obtain good smear 

samples for AFB. The co-infection of HIV and TB 

is difficult to treat and has high mortality and 

morbidity. The bacteriological diagnosis of active 

TB in adults is comparatively easier when 

compared to children due to its paucibacillary 

nature and symptoms in both differ creating 

difficulty in diagnosis. In 2013, WHO 

recommended the use of Gene Xpert MTB/RIF to 

diagnose Pediatric TB and Rifampicin resistance 

along with clinical profile for ease of diagnosis. 
[5]

 

 

Aims and Objective 

To study the clinico-epidemiological profile of 

Tuberculosis in children in age group 3 months to 

18 years. 

 

Material and Methods 

This was a prospective cross sectional single 

centre study carried out in a teaching tertiary care 

institute in North India for one year from 1
st
 

august, 2016 onwards. Children in the age group 

of 3months-18 years presenting with symptoms of 

presumptive TB were recruited based on RNTCP 

2017 guidelines
 

after approval from IEC. 
[6]

 

Written informed consent was obtained from the 

parents. After recording the demographic profile 

of recruited subjects and after performing standard 

investigations like Mantoux test and chest X-ray, 

fasting gastric lavage, sputum/Induced sputum 

samples were collected according to RNCTP 

guidelines
 
and sent for Gene Xpert and MGIT 

culture. TST was performed using 2 TU PPD 

injected intradermally and the test positivity was 

defined according to RNTCP guidelines. Chest X-

ray changes such as hilar/lymphadenitis with or 

without parenchymal lesion, miliary shadows and 

fibrocavitary pneumonia were considered highly 

suggestive of PTB. In suspected TB meningitis 

patients, two cerebrospinal fluid samples were 

collected and one sample was subjected to 

CBNAAT and other sample was subjected for 

MGIT culture. In pleural effusion, USG chest 

guided pleural tap was done and pleural fluid 

samples were analysed by CBNAAT and MGIT 

culture along with cytological examination. In 

patients with suspected TB lymphadenitis, two 

samples of FNAC / biopsy specimen were taken 

and analysed by CBNAAT and MGIT culture 

respectively. 

CT and MRI brain were done in suspected CNS 

meningitis and USG abdomen in suspected 

abdominal tuberculosis. First sample was 

subjected to Gene Xpert as per manufacturer’s 

instructions 
[7]

 given by Central TB Division 

Govt. of India 
  

and result was available within 2 

hours. Second sample was inoculated into MGIT 

960 tube as per manufacturer’s instructions 
[8]

 and 

AFB positive was reported and culture were 

labeled as “out of protocol negatives” after 56 

days if no growth was seen. 

 

Diagnosis and Management 

Based on clinical findings, CXR, TST, sputum/IS 

microscopy and GLA, children were classified as 

microbiologically confirmed TB (positive for 

acid-fast bacilli) and clinically diagnosed TB 

(negative for AFB but with highly suggestive 

CXR, CECT  or  MRI or  reactive mantoux test)  

and not having TB and started on FDC protocol  

while waiting for culture reports. Based on the 

results, subjects were divided into PTB and EPTB 
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group. EPTB group [Pleural effusion, Tubercular 

lymphadenitis, CNS tuberculosis – tubercular 

meningitis / tuberculoma, abdominal tuberculosis, 

disseminated tuberculosis, musculoskeletal 

tuberculosis, renal tuberculosis and tubercular 

pericarditis]. All the recruited children were 

followed up during the study period and for the 

next six months after completion of study period. 

All samples were checked for Rifampicin 

resistance by CBNAAT and every subject 

underwent HIV screening. 

 

Statistical analysis 

Data collected in study tool was transferred into 

MS excel sheet for further processing and 

analysis. SPSS version 22(American) and epi info 

version 7 software has been used for further 

analysis.  

Observations 

During the one year study period, 41200 children 

(0-18 years) visited our hospital as in-patients and 

out-patients and 128 qualified for study out of 

which 76 were diagnosed to have TB, 30 had  

PTB and 46 had EPTB  with 47.36% (n-36)  male 

subjects with  male:female ratio of 0.9:1. Majority 

58(76.32%) of the children were in the age group 

11-18 years followed by 7 (9.21%) in age group 

of 6-10 years.  Mean age of study group was 10.3 

+/- 4.5 years. Majority of the subjects belonged to 

upper middle and lower middle class 58(76.3%). 

The common presenting symptoms were fever 

(71.05%), dry cough (61.84%), weight loss 

(39.47%), loss of appetite (30.26%), headache 

(13.15%), abdominal pain (11.84%), vomiting 

(11.84%), seizure (6.41%), dyspnoea (5.26%) and 

neurological deficit (3.84%) at the time of 

presentation. 

 

Figure1: Symptom profile of children 

 
 

In this study, duration of symptoms ranged from 3 

days to as long as one year with 47(62.5%) 

subjects symptomatic for one week to one month 

followed by 20 (25.8%) subjects with duration of 

1 month to 3 months. Family history of contact 

was documented in 20 patients and majority of 

subjects 11(14.4%) were in age group 11-18years.  

All the recruited subjects had received BCG 

vaccine and 44 (57.89%) had visible BCG scar 

mark documented. Mantoux test was reactive in 

42 (55.26%) cases and in only 2.7% subjects with 

CNS TB Mantoux test was reactive. 
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Figure 2: Clinical signs in tuberculosis cases (%) 

 
In this study, EPTB subjects constituted the major 

group 35.9% (n-46) followed by Pulmonary TB 

23.4% (n-30). In EPTB, TB lymphadenitis and 

pleural effusion were observed in 22.36% (n-17) 

and 15.78% (n-12) subjects followed by CNS 

tuberculosis 11.84% (n-9). 

 

Figure 3: Distribution of Extrapulmonary cases (%) 

 
 

Table 1: CBNAAT and MGIT positivity according to different types of TB 

S. N.  Type of TB CB NAAT positive MGIT positive 

1 Pulmonary TB (n-30) 20 (66.67%) 21 (70%) 

2 Extra-pulmonary 

TB (n-46) 

Pleural effusion (n-12) 0 2 (16.7%) 

Abdominal TB  (n-5) 1 (20%) 2 (40%) 

CNS TB (n-9) 5 (55.6%) 4 (44.4%) 

Lymph Node TB (n-17) 8 (47.1%) 12 (70.6%) 

Disseminated TB (n-2) 1 (50%) 2 (100%) 

3 Total (n-76)  35 (46.05%) 43 (56.57%) 

43 subjects were microbiologically confirmed and 

33 subjects were confirmed clinically diagnosed 

based on demographic profile. All the children 

were Rifampicin sensitive and HIV negative. 

 

Discussion 

The present study was carried out to study the 

clinical profile of TB in children aged 3month-18 

years, of 128 presumptive tuberculosis cases, 78 

were diagnosed to have tuberculosis. The 

incidence of tuberculosis was observed to be 1.89 

% which is marginally less to national data on TB 

(2.1%). We had a slight female preponderance 

(52.64%) in our study which is in consonance to 

studies by Franco et al in Brazil (51.6%) 
[9]

 and 

Suryanarayana et al 
[10] 

(51%) from AIIMS, Delhi. 
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In the study, maximum number of cases were in 

the age group of 11-18 years with markedly high 

female: male ratio (1:0.6)   which is similar to a 

study by Kakarani and Pratinidhi et al. 
[11]

   

Fever was most commonly observed symptom 

(71.05%) followed by cough (61.84%) and weight 

loss (39.84%) which were similar to the 

observations made by Garg et al
13

 and Franco et 

al
9
 in their studies. Most of   the recruited cases 

were from middle 58 (76.3%) socio economic 

groups which is similar to a study from South 

India. 
[12]

 

Duration of symptoms ranged from 3 days to as 

long as 1year prior to seeking medical treatment 

and in most of the cases duration was for 1 week 

to 1 month 47(62.5%) followed by 1 month to 3 

months 20 (25.8%) which is in similarity to the 

study done by Xi-Rong Wu et al 
[14]

 which 

reported 54.7% cases with symptoms of duration 

0-30 days and 28.1% had symptoms for duration 

of 31-90 days. Family history of contact was 

obtained in 20(26.31%) with majority of subjects 

55%( n-11) in the age group of 11-18 years which 

is lower in comparison to the  Indian studies  

documenting   positive history of contact  in 33-

52% of the newly diagnosed case of tuberculosis 

under 15 years of age. 
[11,13]

 In the present study, 

EPTB constituted the major group (35.4%), 

followed by PTB (23.4%), where most of the 

studies had documented preponderance of 

pulmonary TB followed by EPTB. Higher 

proportion of EPTB can be attributed to the fact 

that being a tertiary health care institute most of 

the cases of EPTB are diagnosed due to free 

availability of CBNAAT and MGIT Culture and 

expert histopathologist.  

In EPTB, Lymphadenopathy was observed   in 

22.36% (n-17)cases which is higher than a study 

done by Garg P
15

 which documented 16.7% cases 

of tuberculous lymphadenitis , followed by Pleural 

Effusion  in 12 (15.7%) subjects in EPTB which is 

on a lower scale to a  study done by Franco et al 

(26.1%). 
[9]

 In our study, there were 9 (11.84%) 

cases of CNS tuberculosis which were on lower 

scale when compared to a study done by Pontual 

et al 
[15] 

documenting 16.67% cases with CNS 

tuberculosis. Out of 76 cases, 32 (42.1%) had 

abnormal x-ray chest with primary complex being  

the most common finding in 24(31.6%) cases  

followed by pleural effusion in12 (15.7%) cases, 

which is  less in comparison to  a study done by  

Franco et al
[9]

 showing primary complex in 44.3% 

cases. Mantoux test was reactive in 42(55.25%) 

cases which is on a lower scale when compared to 

a study by   Sivanandan et al
[16]

 showing 66% of 

subjects with reactive TST. All the subjects   had 

received BCG vaccination as per National 

Immunization Schedule and BCG scar was 

present in 26 (34.9%) subjects. 

In our study, the sensitivity of the symptom-based 

approach in detecting TB was around 59.3% 

(76/128) which is similar to a study by Marais et 

al 
[17]

 which reported a sensitivity of 62.6% in 

detecting childhood TB with symptom based 

approach suggesting that this approach can help 

make the diagnosis of tuberculosis and is very 

useful in detection of TB in resource-limited 

settings such as India and justifies the algorithmic 

approach advocated by RNTCP.  

There was no significant association with history 

of contact and childhood TB which can be 

explained by the endemicity of the disease as 

expected in countries such as India where a 

history of contact may not always be present. 

Mantoux   test   reactivity was significantly higher 

in the group with TB than not having TB 

(56.2%vs 23%) which supports the fact that a 

reactive Mantoux does not differentiate infection 

from disease and it should be considered valuable 

only along with symptomatology suggestive of 

TB and abnormal chest x ray in young children 

and is a useful tool for identifying the infected 

population in the pediatric age group, where the 

risk of disease is much higher than in adults. 

 

Conclusion 

Tuberculosis is a major cause of childhood 

mortality and morbidity despite the recent 

advances in diagnosis. Pediatric TB presents with 

certain non specific clinical features making its 
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diagnosis difficult suggesting that a detailed 

history and thorough clinical examination are of 

utmost importance for the diagnosis. So in all the 

patients presenting with fever, weight loss, and 

anorexia, tuberculosis should be kept as an 

important differential diagnosis and every effort 

should be made to confirm the diagnosis of TB by 

the use of new investigations like CBNAAT and 

MGIT culture along with supportive 

investigations.  
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