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Abstract

Tuberculosis (TB) is one of the major infectious diseases in the developing countries and is more prevalent in
India. The confirmatory identification of M. tuberculosis (MTB) is still being done by the conventional, laborious and
time-consuming biochemical methods. Before this period of confirmation, the diseased patient is prone to encounter
susceptible individuals; this clearly indicates the need for rapid, enhanced identification of Mycobacteria along with an
effective drug sensitivity testing treatment. A specific antigen, MPT64 (major culture filtrate protein), differentiates the
complex of M. tuberculosis from mycobacteria other than tuberculosis (MOTT) species. The present study evaluated
the identification of Mycobacteria tuberculosis from MOTT by using SD Bioline kit and the findings were correlated with
a conventional biochemical test and the sensitivity, specificity, and predictive values of this kit were also assessed. 80
(n=80) mycobacterial isolates from Sputum and BAL were tested by using MPT64 immunochromatographic assay
and validated by standard microscopic and biochemical assays. In the assay there was no significant difference
observed in identifying MTBC isolates between SD MPT64 TB Ag Kit® assay and Biochemical test. Thus, SD Ag
MPT64 kit displayed 100% sensitivity, specificity, positive predictive and negative predictive values. Hence the kit is
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highly appropriate for use in TB diagnosis because of its simplicity, cost effectiveness and rapidity.
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Introduction

Tuberculosis (TB) caused by the infection of bacillus Mycobacterium
tuberculosis (MTB) characteristically affects the lungs (pulmonary TB)
but also may affect other sites (extra pulmonary TB). It is spread by
air and potentially fatal disease of human [1]. The people infected by
HIV are highly prone to develop TB disease [1]. It has been estimated
by the World Health Organization (WHO) in 2013 that there about 9
million (range, 8.6 million-9.4 million) cases globally. There are about
2.0-2.3 million incident cases of TB annually reported in India, this
accounts for a greater number than any other country (i.e.) a fifth of
new cases in the world [1]. There is also an alarming increase in number
of drug-resistant cases of TB. Therefore, the need for rapid and correct
identification of Mycobacteria and rapid drug sensitivity testing for
effective treatment of the disease is increasing [2,3].

It is well known that though the automated culture systems Bactec
460, MBBacT (Bio Merieux, France), MGIT have reduced the time of
culture, they do not differentiate MTB and MOTT. The conventional
biochemical methods are being used for the identification of M.
tuberculosis (MTB). These tests are time consuming and raise the need
for safety precautions; during this process the infected individual
spread the infection to many susceptible individuals. The current
objective of WHO is to find rapid identification and detection of drug
resistance within 2 days by using employing nucleic acid amplification
assays. This needs a specialized set up and trained personal, which may
not be affordable for poor countries [4]. The Standard Diagnostics,
Inc. (SD) (Yongin, Korea) developed an MPT64-based, simple and
rapid immunochromatographic assay known as the SD Bioline TB
Ag MPT64 RAPID® test (SD bioline kit). This lateral flow test has
been shown to identify the M. tuberculosis complex from the MOTT,
by impregnating the mouse monoclonal anti-MPT64 antibody on
nitrocellulose membrane [1,5,6].

The specific antigen MPT64 (24 kDa) is one of the major culture
filtrate protein encoded by RD2 in genes, which differentiates the M.
tuberculosis complex from the mycobacteria other than tuberculosis

(MOTT) species [7,8]. The actively secreted proteins of M. tuberculosis
are the first to interact with the host immune system and recognized
by human Thl cells. Therefore, it could be useful for TB diagnosis or
as part of a novel candidate vaccine against TB [9,10]. A large amount
of variability in the diagnostic accuracy of MPT64 has been reported,
depending on the recombinant antigen used in assays [7,8].

The present study used SD Bioline kit to evaluate the identification
of MTB from MOT T and the findings were correlated with conventional
biochemical test, and the sensitivity, specificity, and predictive values of
this kit were also assessed.

Materials and Methods

80(n=80) mycobacterial isolates from Sputum and BAL, one control
strain H3R7V, 15(n=15) Gram positive and gram-negative bacterial
isolates from Urine, Sputum and BAL were tested by using MPT64
immunochromatographic assay and validated by standard microscopic
and biochemical assays.

Immunochromatographic (ICT) assay

As per the manufacturer’s instructions, MTB Antigen MPT64
rapid ICT kit (SD Bioline, Seoul, South Korea) was used [11]. The
confirmation of MTB isolates was done by immobilizing the test kit
with Mouse monoclonal antibodies, against MPT64 antigen, on a
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nitrocellulose membrane. The entire procedure was done inside a
biosafety class II cabinet.

The 2-4 isolated colonies scraped from the solid L] medium was
suspended in 200 ul of extraction buffer. Further this emulsified
solution was applied in the sample well. After 15 minutes of incubation
on sample application, the test was interpreted at room temperature.
The entire procedure was carried out as per manufacturer instruction.
The control region did not show any band, which was considered
invalid. The test results were validated by biochemical test (Niacin test
and Nitrate Reduction test).

Results

80(n=80) mycobacterial isolates were cultured in L] media, after 8
weeks of incubation it was further confirmed by smear by using Ziel
Neelson method. Validation of mycobacterial spp was done by niacin
test and nitrate reduction test of these 80 isolates 75 were (n=75) MTB
and 5(n=>5) isolates were MOTT (Figure 1).

All 80 isolates showed pink color band in control line and One
H37Rv control strain shows pink colored band in both control and test
line for confirming the presence of Tb MPT64 antigen. In the test line,
73 isolates of MTB displayed dark pink band, whereas 2 isolates showed
faint band and were exposed to longer incubation period of 48 hours in
the repeat test as well as biochemical test (niacin and nitrate reduction
test) and was confirmed to be MTBC.

It was clearly observed that there was no significant difference
shown in detection of MTBC isolates between SD MPT64 TB Ag Kit®
assay and Biochemical test. Hence, the sensitivity, specificity, positive
predictive & negative predictive values of the SD Ag MPT64 kit was
found to be 100%.

Discussion

One of the major health issues in developing countries is
Tuberculosis (TB) and it has been shown that India stands for one-fifth
of the total TB incident cases globally. The mortality rate in India was
noted to be 2 persons every three minutes, nearly 1,000 every day [1].

The detection of acid-fast-bacilli by microscopic method is
rapid but the sensitivity and the specificity to discriminate between
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Figure 1: Distribution of mycobacterial isolates.

Mycobacterium spp. is low. The early diagnosis of TB is too difficult,
and the well-equipped biosafety laboratory is required to carry out the
culture, detection and drug vulnerability testing of MTB and it is vital
for the management of TB incidence [1].

The rapid detection of the mycobacterial isolates using automated
culture system has been highly recommended by Revised National
Tuberculosis Control Program (RNTCP) yet there is a need for rapid
detection method of MTB isolates. The newer rapid identification
method has become the main concern in the diagnosis and patient
management of tuberculosis [1]. The developing rapid ICT methods
have known to be the ideal tool for the diagnosis of TB [12].

The main aim of the study is to evaluate rapid and economically
cheaper test which detect accuracy of mycobacterial isolates.
Differentiation of MTB from MOTT is very important for clinically
and therapeutically. In most of the laboratories using conventional
biochemical and smear microscopy for differentiation. It requires
skilled labor and time-consuming process for identification. But
these new immunochromatographic tests doesn’t not require skilled
labor and require biosafety cabinet to perform, to get accuracy of the
results within 20 minutes to confirm. 784 culture isolates for rapid
identification of MTB was evaluated by the commercially available
ICT test kit, and Accu probe -MTB was used as the reference method
for comparative evaluation. The rapid test kit displayed sensitivity of
about 99.2% (381/384) and it showed no false positive results. Thus, this
clearly demonstrates that the ICT test showed 100% specificity, which
could be a useful method in the routine rapid identification of MTB
isolate [13].

Few studies have evaluated by using SD MPT64 TB antigen rapid
ICT kits, with sensitivity ranging from 97 to 100% and a specificity of
100% and false negative results occurs due to unique mutations in the
MPT64 gene have been reported [14-16]. This is a common feature
encountered with both commercial Kkits.

Conclusion

In this study, there was no significant difference found in the
predictive values, sensitivity and specificity for isolates. The band
intensity was more prominent in the liquid cultures. The study
attempted to evaluate the ICT for the detection of MPT64 antigen
in smear positive sputum samples. The total expenditure of ICT and
biochemical tests will be approximately same.

The swiftness of the test will markedly reduce the time of MTB
culture and DST; thus, it can significantly contribute in TB control
program. Our study results clearly demonstrated the use of SD Bioline
test for the mycobacteria identification. The conventional identification
tests can be effectively replaced by the immunochromatographic assays
for detecting MP64 antigen. Thus, this rapid, simple and cost-effective
method can be used in TB diagnostic laboratories.
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