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Pediatric tuberculosis in India
Tuberculosis (TB) was first called consumption (phthisis) by
Hippocrates because the disease caused significant wasting and
loss of weight. India has the largest burden of TB in the world,
and more than half the cases are associated with malnutrition.1,2

Stefan Prakash Eicher, born in Maharashtra, India, made this oil
painting “What Dreams Lie Within” of an emaciated patient with
TB seen on the streets of New Delhi (Image 1).3

Robert Koch, on March 24, 1882, discovered the transmissible
agent Mycobacterium tuberculosis as the cause of TB. He was
awarded the Nobel Prize in 1905. Waksman et al. identified strep-
tomycin as the first bactericidal agent for TB and was awarded
the Nobel Prize in 1952.

TB is a leading cause of death in children in India. There is a crit-
ical need for its improved and rapid diagnosis. Diagnosing TB in
children is a challenge as they do not produce adequate specimens
for microscopy and culture and are often paucibacillary and close to
half are extrapulmonary. The clinical algorithms are not sensitive
and specific enough. Conventional tuberculin skin test (TST) is a
century old, in which purified protein derivative (PPD) derived
from M. tuberculosis (MTB) is used. But, it has several limitations:
poor reproducibility, booster effect, and cross-reactions with Bacille
Calmette Guerin (BCG) and environmental Mycobacteria.

Interferon-g release assays (IGRAs) use specific antigens
derived from MTB (early secretory antigenic target-6 [ESAT-6],
culture filtrate protein-10 [CFP-10], and TB 7.7) and give more spe-
cific and sensitive results both in the diagnosis of latent and clin-
ical diseases.

In this issue of the journal, Kaul et al.4 have used both TST and
IGRAs in a prospective study of 125 children with disease and
have concluded that sensitivity and specificity of IGRAs are better
than those with TST. However, a few issues need consideration.

BCG is routinely given at birth to all children in India, and the
BCG coverage is 86%. This can give positive TST without the child
actually having infection or clinical disease. Also, TB being
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endemic in India, children are constantly exposed to tubercular
antigens. Data on prevalence of environmental mycobacteria in
India are also absent. Both these exposures can continue to
increased positivity to TST. Therefore, TST results in India can
often be false positive. No data on these issues are available in In-
dia so far.

This author conducted a study of skin test responses to a host of
mycobacteria in BCG-vaccinated healthy Kuwaiti school children.5

BCG was routinely given to all children at the age of 5 yrs
(school-going age). A multiple skin test survey on 1200 children
aged 8e11 yrs and on 1228 children aged 12e16 yrs was conducted.
All (except 15 children) had taken Japanese BCG vaccine 5 yrse9 yrs
before the study was conducted. Tuberculin positivity was 90% in
both the groups. This was associated with very high responsiveness
to many other environmental mycobacterial antigens as well. It was
proposed that such high TST positivity several years after BCG
vaccination may be due to responsiveness to group II antigen pre-
sent in all slow-growing species.

Another study was conducted in Canada on 3996 school-going
children (51.6% had taken earlier BCG in infancy and 48.4% had no
BCG).6 TST was positive in only 5.7% of previously vaccinated chil-
dren and in only 0.2% non-BCGevaccinated children (p< 0.001).
Of 65 BCG-vaccinated children who were TST positive, only 5
(7.7%) were IGRAs positive (95% confidence interval [CI], 2.5%).6

Canada has a very low prevalence of human and environmental
mycobacteria.

In view of these two studies, India, where BCG at infancy is
mandatory and both latent and clinical TB are common, TST can
be an unreliable test for diagnosis of TB. India must generate its
own data to resolve this issue.

IGRAs have been advocated as better diagnostic tests for TB.7e9

However, false-negative results are known to occur. In a recent
study of 1527 patients with TB in the USA (2013e2015), 87.7%
were IGRAs positive and 12.3% were IGRAs negative. The negative
results were associated with old age, underweight, extrapulmonary
TB, leukocyte antigen DRBI 0701 alleles, and HIV coinfection. Owing
to delay in starting treatment in such patients, mortality was
higher.10

Also, recent studies of serially tested health-care workers in the
USA show that false conversions (from positive to negative) or re-
versions (from positive to false negative) are well reported with
IGRAs than with TST.11

The two diagnostic tools are in vivo TST and in vitro IGRAs. A
meta-analysis of 15 comparative studies shows that there is no sig-
nificant difference in the sensitivity between TST (88.2%; 95% CI,
79.7e94.2%) and QuantiFERON-TB Gold (QFT) (89.6%; 95% CI,
79.7e95.7%). However, QFT has significantly higher specificity
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(95.4%; 95% CI, 93.8e96.6%) than TST (86.3%; 95% CI, 83.9e88.6%).
The American Academy of Pediatrics (Committee on Infec-

tious Disease) in 2014 has stated that both IGRAs and TST are
imperfect.8 Only children who have a risk factor for TB infection
due to significant immunosuppression or have TB disease should
be tested with either method. However, a negative result with
either test does not rule out TB.12 “Furthermore, IGRAs are an
advance in the diagnosis of infection or disease in
children because these have a greater specificity over TST and
greatly reduce false-positive results and unnecessary treatment
in children who have earlier received BCG or were exposed to
nontuberculous mycobacteria (NTM).”13

In a systematic review of TST and IGRAs for diagnosis of latent
tuberculosis infection (LTBI) in immigrants from high-endemic to
low-TB-incidence countries, IGRAs had a higher specificity than
TST and were the standard of care test.14,15

India is a high-burden country of TB infection and disease. BCG
is given at birth and has a high coverage. Our data of prevalence of
environmental mycobacteria are absent. Most children (88%)
suffering TB disease are earlier BCG vaccinated. These factors
have a heavy influence in the interpretation of TSTand IGRAs. There
is a need for population-based studies with adequate sample size to
generate our own data for comparison of TST and IGRAs for diag-
nosis of TB infection and disease in adults.
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