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ABSTRACT

Background: Global TB report 2018 reports that in India, an estimated 2.2 lakh children become ill with tuberculosis
(TB) each year. In spite of new rapid diagnostic methods, lack of gold standard test for confirming childhood
tuberculosis remains an obstacle for the effective reporting of childhood TB and hence these cases often remain under
diagnosed. The main objective was to study the clinical profile of childhood tuberculosis with relevant laboratory
investigations aiding in early diagnosis.

Methods: A prospective observational hospital-based study was conducted in IRT-Perundurai medical college
hospital from April 2016 to March 2018. Children less than 18 years of age with tuberculosis were included in the
study. Demographic details, presenting symptoms, family history of TB contact, nutritional status and clinical
examination findings were documented. Complete blood count, ESR, Mantoux test, chest X-ray and sputum analyses
for AFB were done for all patients.

Results: Out of the total 124 children studied, the most common age of presentation of tuberculosis was >10 years of
age (n=58, (46.8%)). There was a female preponderance (n=71 (57.25%)). Pulmonary tuberculosis (n= 87, (70.16%))
was the most common form followed by extra pulmonary (n=32, (25.80%)) and disseminated type (n=5, (4%)).
Lymph node TB was the most common manifestation (n=20, 62.50%) among extra pulmonary form. Cough (n=75,
60.5%) with sputum (n=55,44.4%) were the predominant symptoms noted followed by fever (n=53, 42.7%).
Bacteriological diagnosis was possible in 19.5% (n=17) patients only.

Conclusions: This study reinforces that the diagnosis of childhood tuberculosis is based on the constellation of
symptom evaluation, contact history, clinical examination, with relevant laboratory investigations.
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INTRODUCTION

Tuberculosis in children is common in our community.
pediatric tuberculosis is among the top 10 causes of death
in children. India accounts for one fourth of the global
tuberculosis (TB) burden, standing one among the 30
high TB burden countries.* Hence, children in India are at
increased risk of acquiring TB infection and developing
TB disease and death following infection. Latent TB
infection in children may be reactivated in later life and

become active adulthood tuberculosis and thereby a
potent TB reservoir in the community. Global TB report
2018 reports that in India, an estimated 2.2 lakh children
become ill with tuberculosis (TB) each year (22% of the
global TB burden).! Although childhood tuberculosis in
any high burden country are estimated to be
approximately 15%-20% of total adult incidence, only
10% of the total tuberculosis cases reported to the revised
national tuberculosis control program (RNTCP) are
children.? Poor case identification, lack of resources for
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active case finding in most settings with limited pediatric Statistical analysis
surveillance data fail to provide an accurate burden of
childhood TB.? In spite of new rapid diagnostic methods, The data collected were entered in MS Excel and
lack of gold standard test for confirming childhood exported to SPSS v 21 for statistical analysis. The
tuberculosis remains an obstacle for the effective descriptive statistics were expressed in frequencies and
reporting of childhood TB, and hence these cases often percentages. The inferential statistics was done using the
remain under diagnosed and underreported.*> As TB in chi-square test and Fisher exact test wherever applicable
children follows a recent infection, than a secondary and p value less than 0.05 was considered as significant.
reactivation, pediatric tuberculosis remains an indicator
of its current transmission in a community.® RESULTS
With this background, the study was designed to evaluate A total of 124 children, diagnosed with tuberculosis in
the spectrum of presenting symptoms, contact history of IRT Perundurai medical college, during the study period
tuberculosis, BCG status and relevant laboratory and satisfying the inclusion and exclusion criteria were
investigations in children. This study aimed at a better recruited for the study. Among the study population,
understanding of pediatric tuberculosis and early children less than 6 years of age were 35 (28.2%),
identification of tuberculosis in children, thereby between 6-10 years were 31 (25%) and more than 10
improving early reporting and treatment of these patients. years were 58 (46.8%). There were an increased number
of childhood tuberculosis patients in more than 10 years
METHODS of age. The total number of males was 53 (42.74%) and
females were 71 (57.25%). Female preponderance was
This is a prospective hospital based observational study seen in all age groups (Figure 1).

conducted in IRT-Perundurai medical college hospital,

Perundurai from April 2016 to March 2018, after 40

obtaining the institutional ethical committee clearance. 36
Children less than 18 years of age diagnosed to have 3

tuberculosis were included in the study after getting a 30

written informed consent. Parents not giving consent and o5 22

children with other chronic respiratory ailments were not 20 19

included in the study. After getting the demographic 16 15 16

details, presenting symptoms, clinical examination 15

findings including BCG scar and nutritional status were 10

documented. Weight for age was plotted for patients with 5

WHO (age <5 years) and IAP (age 5-18 years) charts; 0

weight below -2 SD in children <5 years and BMI <3" <6 years 6-10 years > 10 years
centile in children above 5 years were considered as

under nutrition. Details of contact with tuberculosis = Male = Female

patient were collected from history and also by analyzing

the lab reports of potential contacts. Figure 1: Demographic data of childhood
Complete blood count, erythrocyte sedimentation rate, tuberculosis (n=124).

Mantoux test and chest X-ray were done for all patients. . ) )

2 sample sputum analyses for AFB (Resting gastric juice The predominant type of diagnosis was pulmonary
for younger children) was done for all the cases. Other tuberculosis in 87 (70.16%) patients, followed by
investigations like lumbar puncture, FNAC, USG extrapuln_wonary in 32 (25.80%_) and disseminated type
abdomen, CT chest/abdomen, MRI brain were done in was noticed in 5 (4%) patients. Age and gender
accordance with the clinical situation. distribution of the different forms of tuberculosis was

given in (Table 1 and 2) respectively.

Table 1: Age wise distribution of childhood tuberculosis.

| Age categories

Diagnosis <6 years 6-10 years >10 years ;;arf:]flté(;?: ce |
Frequency (%) Frequency (%) Frequency (%) |
Pulmonary TB (n=87) 24 (68.6%) 22 (71.0%) 41 (70.7%) |
(En’fgzg“'mo”ary B 10 (28.6%) 8 (25.8%) 14 (24.1%) P 0.076
Disseminated (n=5) 1 (2.9%) 1(3.2%) 3 (5.2%) I
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Table 2: Gender distribution in childhood tuberculosis.

: Diagnosis Male

" Female Statistical

significance

Frequency (%)

Frequency (%)

Pulmonary TB 40 (75.5%) 47 (66.2%)
Extra pulmonary TB 13 (24.5%) 19 (26.8%) p 0.036*
Disseminated 0 (0.0%) 5 (7.0%)

Table 3: Spectrum of presenting symptoms in pediatric tuberculosis.

Pulmonary TB

Presenting symptoms (n)

Extra Pulmonary TB Disseminated

Frequency (%b) Frequency (%b) Frequency (%)
Cough (75) 64 (85.3) 8 (10.7) 3 (4.0)
Sputum (55) 46 (83.6) 6 (10.9) 3(5.5)
Fever (53) 38 (71.7) 11(20.8) 4(7.5)
Loss of appetite (39) 28 (71.8) 8 (20.5) 3(7.7)
Loss of weight (39) 27 (69.2) 8 (20.5) 4 (10.3)
Lymphadenopathy (23) 2 (8.7) 19 (82.6) 2 (8.7)
RRTI (19) 18 (94.7) 1(5.3) 0 (0.0)
Breathlessness (18) 16 (88.9) 0 (0.0) 2 (11.1)
Abdominal pain (10) 3(30.0) 5 (50.0) 2(20.0)
Vomiting (5) 2 (40.0) 2 (40.0) 1 (20.0)
Chest pain (7) 7 (100) 0 (0.0) 0 (0.0
Hemoptysis (3) 3(100.0) 0 (0.0) 0(0.0)
ALOC (3) 0 (0.0) 3 (100) 0(0.0)

Table 4: Undernutrition, absent BCG scar, HIV positivity and contact history in childhood tuberculosis (TB).

" Pulmonary TB * Extra pulmonary TB " Disseminated

_ Frequency (%) Frequency (%) Frequency (%)

Nutrition Normal 30 (34.5) 17 (53.1) 1(20.0)

Under nourished 57 (65.5) 15 (46.9) 4 (80.0)

Present 75 (86.2) 25 (78.1) 5 (100.0)
BCGscar g scar 12 (13.8) 7 (21.9) 0(0.0)
HIV Non-reactive 84 (96.6) 32 (100.0) 5 (100.0)

Reactive 3(3.4) 0 (0.0) 0(0.0)
Contact No 38 (43.7) 19 (59.4) 3(60.0)
History Yes 49 (56.3) 13 (40.6) 2 (40.0)

Among the 32 cases with extrapulmonary TB, lymph
node TB (n=20, 62.50%) was the most common
manifestation. Central nervous system (n=5, 15.62%) and
abdominal TB (n=5, 15.62%) were the next most
common types followed by bone TB (n=2 6.25%).
(Table 3) illustrates the commonest signs and symptoms
of patients at the time of diagnosis. Overall, cough
(n=75,60.5%) with sputum (n=55,44.4%) were the
predominant symptoms noted followed by fever (n=53,
42.7%). Whereas, lymph node swelling in 19 (82.6%, p
value <0.001) children was the predominant symptom in
extra pulmonary form of tuberculosis patients (Table 3).

There were an increased number of undernourished
patients in pulmonary (n=57, 65.5%) and disseminated
forms (n=4, 80.0%) of tuberculosis (Table 4). BCG scar

was seen in the majority of patients, with pulmonary
tuberculosis in 75 (86.2%), extra pulmonary tuberculosis
in 25 (78.1%) and disseminated type in 5 (100%). There
were 3 HIV positive patients (3.4%), belonging to the
pulmonary group. Around 49 (56.3%) pulmonary
tuberculosis patients had a positive contact history with
known tuberculosis patients. Patients diagnosed with
extra pulmonary TB (n=13, 40.6%) and disseminated
type (n=2, 40%) had a positive contact history (Table 4).

Erythrocyte sedimentation rate (ESR) was done in all the
patients in the study. High ESR (>20mm) was noted in 75
(86.2%) patients in pulmonary group and 28 (87.5%)
patients in extra pulmonary group. All children with
disseminated tuberculosis had a high ESR (Table 5).
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Overall, the Mantoux screening test was reactive in 85
(68.5%) patients and two-thirds of the undernourished
children were Mantoux positive. Either sputum or resting
gastric juice was taken for detecting acid fast bacilli in
relevant patients. In 3(7.4%) patients, both were not done.
AFB was positive in 17 (19.5%) patients in pulmonary
group and 1 (20.0%) among disseminated TB patients.
Chest radiograph findings suggestive of tuberculosis were
noted in 93.25% pulmonary tuberculosis patients and all
the disseminated tuberculosis patients (Table 5). Non-
homogenous opacities (patchy infiltrations) in lung fields
were the most common finding in both the groups in 36
(40.9%) children followed by consolidation in 29

(32.9%). Pleural effusion enlarged hilar nodes, cavity,
bronchiectasis and miliary pattern are the other
radiological findings.

FNAC was suggestive of tuberculosis in 18 (90%) lymph
node tuberculosis patients and 3 (60%) children with
disseminated TB and 1(1.1) pulmonary tuberculosis
patient. Ultrasonography abdomen suggested tuberculosis
in 4 (12.5%) children with extrapulmonary TB and 2
(40%) disseminated tuberculosis patients. Out of the total
124 TB children, 119 (96%) children were started on
category 1 ATT and 5 (4%) children started on category 2
ATT.

Table 5: Frequency of high ESR, mantoux positivity, AFB smear positivity and positive radiological findings in
pediatric tuberculosis (TB).

Pulmonary TB

Count (%)

Normal 12 (13.8)
ESR High 75 (86.2)
Mantoux Non-reactive 29 (33.3)

Reactive 58 (66.7)

Negative 69 (79.3)
AFB smear Positive 17 (19.5)

Test not done 1(1.1)
Radiological Not suggestive of TB 4 (4.6)
findings Suggestive of TB 83 (95.4)

DISCUSSION

Around 124 children diagnosed with tuberculosis in the
IRT-Perundurai medical college, during the 2-year study
period were included in the study. Out of the study
population, authors had a female preponderance
compared to males. Kamath KM et al, in their decade
long study of tuberculosis with 289 cases had a female
preponderance (53.6%) over males (46.4%).”

There was a higher prevalence of tuberculosis in >10
years age group than younger kids in present study. This
may be due to the inclusion of children till 18 years of
age. This finding was similar to the study conducted on
childhood tuberculosis by Shrestha S et al, in Nepal.®

Pulmonary tuberculosis was the most common form of
tuberculosis in present study than extrapulmonary and
disseminated TB. This was the similar finding in a study
conducted by Goyal A et al, on childhood tuberculosis.®
Lymph node TB was the predominant manifestation
among extrapulmonary forms of tuberculosis in present
study Dendup T et al, in their study in Bhutan reported
lymph node TB as the commonest form of
extrapulmonary tuberculosis.°

Extra pulmonary TB Combined

Count (%) Count (%)
4 (12.5) 0 (0.0)

28 (87.5) 5 (100.0)

8 (25.0) 2 (40.0)

24 (75.0) 3(60.0)

30 (93.8) 4 (80.0)

0 (0.0) 1 (20.0)

2 (6.3) 0(0.0)

31 (96.9) 0 (0.0)
1(3.1) 5 (100.0)

Cough and sputum production are the most common
symptoms noticed in pulmonary tuberculosis patients
followed by fever. Pama CP et al, in their study of
tuberculosis, found that the frequent symptoms were
fever (86.6%), cough (76.1%), malnutrition (52.3%),
weight loss (50.7%), anorexia (44.8%), and breathing
difficulty (28.4%).1* Lymph node swelling was the
predominant symptom in extra pulmonary form of
tuberculosis patients. Hatwal D et al, on their study on
extrapulmonary tuberculosis reported that lymph node
swelling was the commonest symptom among
extrapulmonary TB.*2

About 65.5% of pulmonary TB children and 80% of
disseminated TB children were undernourished in present
study. Swaminathan S et al, documented 62% of TB
patients with grade Il and IV malnutrition in their
study.'®* Majority of patients had BCG scar in present
study. A high ESR (>20) was noticed in a large number
of patients (86-100%) in all forms of tuberculosis. This
correlated well with varying studies in tuberculosis,
which documented a good correlation between a high
ESR and tuberculosis.'**> ESR is a reliable marker of
tuberculosis.
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History of contact with tuberculosis was found in 56.3%
of pulmonary TB children and in 40% of cases with
extrapulmonary TB and disseminated TB. Somu N et al,
had 61.2% of positive contact history of children
diagnosed with tuberculosis.’®* This reinstates the
importance of screening kids in a family of an adult with
tuberculosis.

Mantoux reactivity was noted in 66.7% children with
pulmonary TB, 75% of extrapulmonary TB and 60% of
patients in disseminated group. Similarly, Sreeramareddy
CT et al, in their study on tuberculosis had a Mantoux
positivity of 66% in pulmonary group with higher
Mantoux positivity of 71% in extra pulmonary form of
tuberculosis.t’

Acid fast bacilli were demonstrated in 19.5% patients in
pulmonary group and 20.0% in disseminated group.
Similarly, in various studies, the yield of tubercle bacilli
was <20% in childhood tuberculosis.*”*® Newer
diagnostic methods like CBNAAT were not performed as
they were not available free of cost in our center during
the study period. Inclusion of CBNAAT would have
substantially increased the bacteriological diagnosis.
Positive chest X ray findings were noticed in 93.5% of
pulmonary tuberculosis patients and all children with
disseminated TB. Non homogenous opacities,
consolidation, pleural effusion, hilar ~ nodes,
bronchiectasis and military pattern are the chest X-ray
findings noticed in our patients. Shrestha S et al, in their
study had documented hilar lympadenopathy (23.3%),
unilateral pleural effusion (23.3%), nonspecific findings
(21.7%) and consolidation (15%) as the common
radiological findings.®* FNAC confirmed the diagnosis of
tuberculosis in 21 out of 23 patients (91.03%) who
underwent the investigation. In a similar study by
Sreeramareddy CT et al, FNAC was positive for TB in 32
out of 38 (84.2%) patients.'” There are few limitations in
present study. Present study had the limitation of not
performing CBNAAT for the patients. We did not follow
up the cases fully, as these cases were referred to the
nearby primary health centres for getting the drugs under
RNTCP.

CONCLUSION

Paediatric pulmonary tuberculosis is common in our
setting. In children, as there is no gold standard
investigation for diagnosing tuberculosis, present study
reinforces the importance of a complete history,
tracing of adult contacts, clinical examination and
appropriate laboratory investigations in diagnosing
tuberculosis.
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