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Diagnosis of TB from smear & culture negative sputum specimens
by IS 6110 based PCR

Sir,

Early diagnosis of tuberculosis (TB) is one of
the primary challenges in curtailing the spread of TB
and is an important step for TB control programme
worldwide'. Its diagnosis by smear microscopy
remains the main stay in developing countries even
though it suffers from low specificity and variable
sensitivity?. Classically, there is a correlation
between the presence of acid fast bacilli (AFB) in
sputum specimens and the method of tuberculosis
diagnosis. The sensitivity of both smear and culture
positivity mainly depends on the number of viable or
dormant mycobacteria in the sputum. The bacillary
load in the collected sputum depends on the severity
of the disease and the process of sputum collection
which is influenced by the time of collection®**. In
this study we compared sputum specimens collected
at different timings (i.e. spot and early morning)
by smear, culture and IS 6710 based polymerase
chain reaction (PCR) methods for the diagnosis of
tuberculosis.

Two consecutive sputum specimens (up to 5 ml
each), one spot and the other early morning, were
collected from 49 clinically suspected tuberculosis
individuals attending designated microscopic
centres (DMC) of Gulbarga district, south India
during February 2005 to March 2006. Sputum
smears were stained for AFB by Ziehl-Neelsen
method at the DMC°. The remaining specimen
was preserved in equal volumes in a solution of 1
per cent cetylpyridinium chloride and 2 per cent
sodium chloride (CPC-NaCl) and transported to
National JALMA Institute for Leprosy and Other
Mycobacterial Diseases, Agra. These specimens
were processed for culture on Lowenstein-Jensen’s
medium and mycobacterial growth was identified by
standard biochemical tests®’. The sputum specimens
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negative for smear and culture were subjected to
PCR using IS 6110 specific primers?®.

Overall, 42.86 per cent (21/49) spot specimens
were positive by smear compared to 65.32 per cent
(32/49) being smear positive in the early morning
specimens. The specimens positive for smear
collected at spot were also positive for specimens
collected early in the morning. Among the smear
negative spot specimens, nearly 40 per cent (11/28)
were found to be smear positive in the early morning
specimens. The isolation rate of M. tuberculosis
is exactly double (61.22%; 30/49) in specimens
collected in the morning than at spot (30.61%;
15/49) and contamination rate remained same in
both. Smear and culture positivity has almost 2.5
times higher when sputum specimens were collected
in the morning (55.10%; 27/49) compared to only
22.45% (11/49) in spot specimens whereas, smear
and culture negativity in both spot and early morning
specimens was found to be 75 per cent and 76.4 per
cent respectively. On further analysis of smear and
culture negative specimens by IS 6110 based PCR, it
yielded 85.72 per cent and 84.62 per cent positivity
for spot and early morning specimens, respectively

(Fig.).
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Fig. Agarose gel electrophoresis of 1S 6110 based Polymerase chain
reaction for detection of M. tuberculosis from sputum specimens.
Lane 1= positive control from M. tuberculosis Hy,Rv; Lanes 2, 4, 5,
7, 8,9, 10, 11=PCR positive; Lanes 3 and 6= PCR negative; Lane
12=negative control; M= molecular weight marker.
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Earlier guidelines of WHO and RNTCP suggested
to test three sputum specimens, with one of these
collected in the early morning. Recently, it is reduced
to two specimens, one of which should be the morning
specimen®!?, The only source of specimen for the
diagnosis of pulmonary tuberculosis is sputum. The
number of AFB present in the collected sputum and the
method applied decide the detection rate. Clinically,
there is a correlation between the presence of AFB in
clinical specimens and the isolation of M. tuberculosis
by culture. The cultures of M. tuberculosis are ultimately
required to understand the aetiological agent and its
resistance to various drugs and also important for
diagnosis of smear negative TB. The volume, quality
and also the time of collection of sputum specimens are
important for the increase in the TB case detection rate
from suspected TB cases by both smear and culture
methods especially in TB prevalent countries®*!*!!,

In the present study, on comparing spot and
early morning sputum specimen by smear and
culture methods, the results showed variations in the
detection of tuberculosis from the sputum specimens
collected at spot and at early morning from the same
patient. Efforts made to isolate M. tuberculosis from
sputum specimens preserved in CPC-NaCl reported
an isolation rate ranging from 6.17 per cent to 78.3 per
cent and higher isolation rates (70.22% to as high as
98%) in the smear positive specimens'?'®. Our results
are also in accordance with earlier reports. Hence, this
study re-emphasizes the use of early morning sputum
specimens to increase the possibilities of tuberculosis
diagnosis by smear and culture methods. However,
PCR showed almost similar positivity for spot and
early morning specimens.

Overall, the detection of TB by PCR was
considerably higher than that of smear and culture
methods. The higher rate of diagnosis is attributed to
its sensitivity as evidenced by the reported studies'”".
PCR analysis also indicated that the time of specimens’
collection does not appreciably influence results for spot
and early morning specimens; and it can be applied to
any of the sputum specimens irrespective of their time
of collection.
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