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Abstract

Real time PCR is a widely used for molecular diagnosis of tuberculosis in routine diagnosis laboratory.
There are many commercially avaliable system. The sensitivity of the system varies according to DNA
extraction from the sample and target specific primers and probes and commercial systems. In this study,
the sensitivity and specificity of AdvanSure TB/NTM real time PCR kit were evaluated for detecting
mycobacteria in smear positive and negative sputum specimens of 35 active pulmonary tuberculosis
patients. All specimens were corrected using EZN staining, solid (Léwenstein Jensen) and liquid culture
(MGIT). Culture and clinical findings were used as gold standards in the evaluation of all PCR results.
Overall true positivity was found 25 ( 71.42%). When smear negative samples were evaluated together
with culture results, only 3 patients were found positive by PCR test in 10 samples (30%).

Keywords: Mycobacterium tuberculosis; Non-tuberculous mycobacterium; AdvanSure TB/NTM; real-
time PCR

Introduction

Tuberculosis caused by Mycobacterium tuberculosis complex (MTBC) is still one of the
most wide-spread and serious infectious diseases all over the world. Despite successful tre-
atment and control measures, approximately 10 million people are affected by tuberculosis
each year. In addition, AIDS, cancer, intravenous drug addiction and so on [1,2]. Other myco-
bacterial infections, which are found as saprophytes, are increasing day by day due to immu-
nosuppressive causes. Over 160 species that have not been found in the Mycobacterium tuber-
culosis complex have been reported, which are called non-tuberculosis mycobacteria (NTM)
or mycobacteria other than tuberculosis (MOTT) [3,4]. The most common species causing
disease is called Mycobacterium avium complex. The next most common are Mycobacteriu
m abscessus complex and Mycobacterium kansasii [5]. The incidence of tuberculosis caused
by NTM species is not much common, although observed in some African regions [6,7]. In-
fections caused by NTMs tend to increase gradually due to the above mentioned causes of
immunosuppression. Some studies have indicated an increase in the frequency of NTM isola-
tion from respiratory specimens in worldwide [8-11]. Due to the different treatment proce-
dures and duration, early diagnosis and identfication of MTBC and NTM is the most impor-
tant stage before starting treatment. Primary diagnosis of tuberculosis is made by history,
chest X - ray, smear microscopy, PPD or gamma interferon release test. Smear microscopy
is the simplest and cheapest method known. However, the sensitivity of the test is low. This
test does not distinguish between MTBC and NTM. The detection of MTBC in sputum culture
is considered the gold standard in the diagnosis of tuberculosis. The detection of MTBC in
sputum culture is considered the gold standard in the diagnosis of tuberculosis. However, a
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long incubation period of 2-8 weeks should be waited for the defi-
nitive result by culture method. Molecular diagnostic tests for the
detection of MTBC provide the possibility of diagnosis in a short
time. But their sensitivity varies according to the system used. The
detection of MTBC in sputum culture is considered the gold stan-
dard in the diagnosis of tuberculosis. However, a long incubation
period of 2-8 weeks should be waited for the exact result by culture
method. Species-level identification with conventional methods is
time consuming. Mostly, sensitive results cannot be obtained. Only
NMT and MTBC can be distinguished by card-based tests used in
species identification. Molecular-based tests used for this purpose
require both expensive and special equipment. Real time PCR is a
widely used for routine molecular diagnosis of pulmonary and ext-
rapulmonary tuberculosis in clinical laboratories. There are many
commercially avaliable system. The sensitivity of the system varies
according to DNA extraction from the sample and target specific
primers and probes and commercial systems [12-16]. AdvanSure
TB/NTM real time PCR kit is a new diagnostic real-time PCR test
for Mycobacterium tuberculosis complex and NTM. In this system;
during the real time PCR reaction, MTB and NTM can be developed
for rapid MTB detection and NTM discrimination [17,18]. The aim
of this study was to assess the diagnostic performance of AdvanSu-
re TB/NTM real time PCR kit smear positive and negative sputum
specimens. All specimens were corrected using EZN staining, solid
(Lowenstein Jensen) and liquid culture (MGIT).

Materials and Methods

A. Specimen groups

25AFB (+) and 10 AFB(-) patients diagnosed with active pul-
monary tuberculosis through clinical findings, radiology and la-
boratory investigations, and 5 healty controls and 10 reference
strains (mycobacterium tuberculosis, mycobacterium gordonae, my-
cobacterium kansasii, mycobacterium chelonae, mycobacterium int-
racellulare, mycobacterium scrofulaceum, mycobacterium abscessus,
mycobacterium xenopi, mycobacterium smegmatis, mycobacterium
africanum)were evaluated .All clinical samples were verified with

microscopy, culture.
B. Specimen preparation [19]

Sputum samples were decontaminated by treatment with an
equal volume %4 NaOH trisodium citrate N -acetyl-L-cysteine (
NALC) for 15 min at room temperature and were neutralized with
sterile 0.067M phosphate buffer (pH : 6.8). After centrifugation at
3,000 X g for 15 min, each pellet was resuspended in 1.0 ml sterile
0.067 M phosphate buffer (pH : 6.8). 1ml aliquot of the suspensi-
on was inoculated onto Léwenstein-Jensen( L] ) culture media and
used for acid fast staining. Slopes was incubated at 37 °C. Slopes
were inspected weekly for up to 8 weeks. Fixed smears were sta-
ined Erlich- Ziehl- Neelsen ( EZN) staining. All slides were con-
firmed to be positive or negative by microscopy. The remainder of
aliquot was directly processed for PCR or kept at -20 °C until used.

C. Reference strains

A loopful bacteria were transferred to glass bead tubes contai-
ning 3 ml 0.9 % NaCl from culture .With 15 min vortex, bacteria was
seperated as much as possible suspension prepared were adjusted
according to Mac Farland 1. And 3X10® mycobacteria were yielded
in 1 ml suspension was measured at 625nm in spectrophotometre
and adjusted so as to have a absorbance of 0.177. 1 ml of this sus-
pension was mixed with 2 ml.0.9 % NaCl and 1ml suspension and
108 mycobacteria were obtained. From this main suspension, 10?
and 10! dilutions were obtained by serial dilutions. They were kept
at-20 °C until used.

D. DNA extraction

All samples were prepared according to the instructions of the
manufacturer(AdvanSure TB/NTM real-time PCR kit (LG Lifescien-
ce, Seoul, Korea).

E. PCRreactions

The AdvanSure TB/NTM real-time PCR kit (LG Lifescience,
Seoul, Korea) with the SLAN real-time PCR detection system (LG
Lifescience), and the Real-Q mycobacterium tuberculosis kit (Bio-
sewoom, Seoul, Korea) with the Rotor-Gene Q (Corbett Life Science,
Sydney, Australia), for the real-time PCR analysis.

Results
Table 1: AdvanSure TB/NTM real time PCR test results.

The AdvanSure TB/NTM Real-ti- | Conventional Methods
me PCR Culture
True T;:e False False
Positi- . Positi- | Nega- Positive Negative
gati- .
ve ve tive
ve
AFB
22 3 o
(n(;;]s) (88%) (12%) 25 (100%)
AFB 3 5
©) 0 - 2 (20%) o 4 (40%) 6 (60%)
(n:10) (30%) (50%)
Total | 25(71. | 2 8 (22. 29 6
35 42%) (5.71%) | 85%) (82.85%) | (17.14%)

Culture and clinical findings were used as gold standards in the
evaluation of all PCR results. Overall true positivity was found 25 (
71.42%). Of the 25 smear-positive samples, 22 were found positive
(88%) by PCR. Three smear positive samples showed negative re-
sults by PCR test. The clinical findings and culture results of these
samples were positive. 3 of the 10 smear negative sputum samples
suspected of tuberculosis were found positive (30%) by PCR test.
The culture result of 2 of these samples was positive . PCR result of
a sample with positive smear negative culture was found as nega-
tive. All data for the study are shown in Table 1. PCR results of spu-
tum samples of 5 healthy individuals evaluated in the study were
negative. No cross-reactions were observed between the reference
10 reference strains (mycobacterium tuberculosis, mycobacterium
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gordonae, mycobacterium kansasii, mycobacterium chelonae, myco-
bacterium intracellulare, mycobacterium scrofulaceum, mycobacte-
rium abscessus, mycobacterium xenopi, mycobacterium smegmatis,
mycobacterium africanum) evaluated in the study.

Discussion

PCR systems which are prepared by using various technologies
are used in routine diagnostic laboratories as a support to micros-
copy and culture methods in the diagnosis of tuberculosis. Advan-
Sure TB / NTM real time PCR system is a molecular diagnostic met-
hod developed for rapid diagnosis and identification of TB / NTM
in smear positive samples. There is limited data on the sensitivity
and specificity of this test in smear positive and smear negative
samples. The aim of this study was to evaluate the diagnostic va-
lue of AdvanSure TB / NTM real time PCR system in patients with
smear positive and smear negative patients with suspected pul-
monary tuberculosis and clinical and radiological findings. In our
study, the sensitivity of AdvanSure TB / NTM real time PCR system
was found to be 88% in smear positive. In this study, similar re-
sults were observed with previous studies (70.9%-88.7%) [20-23].
In our study, since the number of smear negative patients was low,
no significant results were obtained in sensitivity, specificity, positi-
ve and negative predictive values. True positive detection rate was
found as 71.42% in all sample groups. In the diagnostic algorithm
published by the CDC, PCR tests are only recommended for micros-
copic confirmation of smear-positive samples and for the precise
identification of the causative agent Mycobacterium tuberculosis
[24]. When smear negative samples were evaluated together with
culture results, only 3 patients were found positive by PCR test in
10 samples (30%). Although 5 patients had positive culture results,
PCR test was negative. These patients were thought to have strong
tuberculosis due to clinical, radiological and other laboratory fin-
dings and consisted of patients who were treated for tuberculosis.
The number of patients we examined in the smear negative patient
group was insufficient and there was not enough knitting group in
the definitive evaluation of the PCR test. Therefore, we believe that
a larger patient population should be evaluated for the test. One of
the most important features of this test is the ability to distinguish
between TB and NTM. In the sputum samples of 35 smear positi-
ve and smear negative patients that we used for the test, all of the
samples detected positive by PCR test were identified as TB. Myco-
bacterium tuberculosis ve Mycobacterium tuberculosis and 9 NTM
(mycobacterium gordonae, mycobacterium kansasii, mycobacterium
chelonae, mycobacterium intracellulare, mycobacterium scrofula-
ceum, mycobacterium abscessus, mycobacterium xenopi, mycobacte-
rium smegmatis, mycobacterium africanum) bacterial suspensions
showed no cross-reaction between the sample groups. As a result,
the AdvanSure TB / NTM real time PCR system can be used in co-
ordination with microscopy to differentiate TB diagnosis and NTM,
especially in smear positive patients. Further studies are needed
in smear negative samples. The ability to discriminate between TB

and NTM simultaneously with this test appears to be a significant
advantage in the formulation of the causative treatment protocol.
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