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Abstract

Introduction: Tuberculosis (TB) is a major health problem initndThe World Health Organization has recently in
2010 endorsed the Gene Xpert MTB/RIF assay fordragetection of smear negative and multidrug rescsta
tuberculosis and more recently for extra pulmontatyerculosis.Objectives: Evaluation of role of Cartridge based
nucleic acid amplification test (CBNAAT) in extraHmonary tuberculosis (EPTB) in comparison with IZiéleelsen
(ZN) staining and evaluating rifampicin resistamgéh the same tesM aterials & Methods: Extra-pulmonary samples,
including pleural fluid, pus, CSF, lymph tissue &ers were divided in 2 parts: one for MTB/RIF gs&aother for ZN
staining. Both were then comparétksults: A total of 300 extra pulmonary samples were praeg$s this study, which
included 103 pleural fluids, 81 pus, 45 CSF, 35 piinmode tissue, 20 ascitic fluids and 16 synoviatlf Out of these
37% (111) patients were Gene Xpert MTB/RIF Assagip@ and 36 % (40 out of 111) were ZN smear pasit
M.tuberculosis was detected in 56.7% pus sampl@892 pleural fluid samples, 54.2% lymph node sas)p33.3 %
CSF samples, 20% ascitic fluid samples and 18.786\83l fluid samples. In this study, we found ti@@¢ne Xpert
MTB/RIF assay is a rapid method for diagnosis oTBRis compared to conventional methods along wdtfaatage of
detecting Rifampicin resistanc€onclusion: Because of its simplicity, rapidity and sensitiyitilis seems to be a very
novel tool for diagnosis of extra pulmonary tubdosis from clinical sampleand that it should be researched more

thoroughly.
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| ntroduction

TB remains a key challenge in the face of globddlisu
health and inadequate diagnostic assays have hadhper
our chances to tackle this disease effectively.ofding

to WHO there were 8.6 million new TB cases in 2012
and even 1.3 million TB death€&xtra-pulmonary
tuberculosis (EPTB) accounts for 20% (234 029 cases
out of 1183 373) of total burden of tuberculosistgllly

[1]. It is estimated that approximately 70 millipeople

will die from tuberculosis within the next 20 yeasd

it is because of inadequate measures for the TBalon

[2].
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As the number of bacilli are very less in extra
pulmonary samples and because of difficulty in
obtaining tissues from deep seated organs; diagn®si
delayed in most cases. Histology is time-consunting
undertake and establishing a diagnosis of TB wiifin h
specificity remains difficult. Special stains deygtd

for diagnosing Mycobacterium tuberculosis on tissue
microscopy are cumbersome and even after that
distinguishing M. tuberculosis from non-tuberculous
mycobacteria is next to impossible.

Reliance on culture, the mainstay of diagnosis, often

leads to considerable delays, compromising patient
care and outcomes.
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The Gene Xpert MTB/RIF assay marks an important
development in the field of rapid molecular TB
diagnostics. This assay was rapidly endorsed by the
WHO (World Health Organization) in December 2010
as a replacement for sputum smear microscopy,
particularly in settings with high rates of HIV-
associated TB and multidrug-resistant TB develdped
testing sputum samples [2].

This multifunctional diagnostic platform is an
automated, closed system that performs real-timB PC
and can be used by operators with minimal technical
expertise, enabling diagnosis of TB and simultaseou
assessment of rifampicin resistance to be completed
within 2 hours [3, 5]. The test detects DNA specfbr
Mycobacterium tuberculosis by polymerase chain
reaction [7].

More recently, however, evaluations of the assayeha
extended to a variety of non-respiratory clinicainples
from patients with extra-pulmonary tuberculosis. A
definitive diagnosis can be made by detection\vbf
tuberculosis in extra-pulmonary samples [4].

Extra-pulmonary TB is far more complex because of
the diversity of clinical sample types, difficuiein
obtaining adequate tissue for analysis and in the
extraction of M. tuberculosis DNA (MTB DNA) from
the samples.

With the improvement of Nucleic Acid Amplification
techniques (NAAT) in TB detection, sensitivity @fsts
for TB detection has been rising [6].

As there are limited studies about the use andaafi
of the Xpert test (CBNAAT) in extra-pulmonary
tuberculosis, there is a need for more and morsareh
on this novel approach.

This study aims to assess the performance of Xpert

MTB/RIF test for diagnosis of TB in a particular
population.

Materials & Methods

Results

Research Article

This study is conducted to evaluate the clinicélieaf
CBNAAT (cartridge based nucleic acid amplification
test) MTB/RIF assay in patients with suspectedaextr
pulmonary tuberculosis by comparing with ZN stagnin
We also evaluated for the rifampicin resistance if
present, from the same test.

Inclusion criteria: Cases of pleural effusion, cold
abscess, meningitis, lymphadenopathy, ascites &
synovitis with the samples being pleural fluid, pus
CSF, lymph tissue, peritoneal fluid & synovial fui
respectively were included. All the cases were dein
suspected to be of tubercular aetiology after singe

by various clinical & conventional methods.

Exclusion criteria: Cases of isolated pulmonary TB
(no extra-pulmonary component), pyogenic meningitis
non-tubercular effusion (for ex. cardiogenic, tratic)
hypoproteinaemia, cirrhosis, renal, collagen vescul
disorders and malignancy), malignant & inflammatory
lymphadenopathy, and non-tubercular ascites (for ex
trauma, hypoproteinaemia, renal causes, hepatgesau
fungal infection & non-specific peritonitis) were
excluded.

All samples were taken with informed consent and
under all aseptic conditions and precautions, $ent
sterile containers with no time delay.

Methods: The sample was divided equally into 2 parts:
one part was used for the Xpert test (CBNAAT) & the
second was tested by direct and concentrated asid f
bacillus (AFB) microscopy (Ziehl-Nielson [ZN]
staining).

For the test procedure, the sample is poured into a
single-use disposable cartridge that is placedhm t
Xpert Dx module, with the results produced in lgsmn

2 hours. The system automatically interprets allits
from measured fluorescent signals, with embedded
calculation algorithms, into the following categesi
invalid, if PCR inhibitors are detected with
amplification failure; negative or positive. If ptige,

the strain was categorized as susceptible or aes$isd
rifampicin.

Of the 300 samples taken, of which includes sampigdeural fluid, pus, CSF, ascitic fluid, synoviluid, lymph node

tissue, the following distribution was seen at sefting:-

Out of 300 cases, 40 cases were ZN smear positidecame out to be positive with Gene Xpert assayweére ZN
smear negative but came out to be positive witheG¢pert assay test, 189 cases were negative for Zidtsmear &

Gene Xpert MTB/RIF assay.
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Table 1: Distribution of Extra-pulmonary tuberculosis casesincluded in the study

Type of specimen Frequency Per cent
Pleural fluid 103 34.33
Pus 81 27
CSF 45 15
Lymph node tissue 35 11.67
Ascitic fluid 20 6.67
Synovial fluid 16 5.33
Total 300 100
Table 2: Results of samples analysed by Gene Xpert M TB/RIF assays
Type of specimen Positive % Negative %
Pus 46 56.7 35 43.3
Pleural fluid 24 23.3 79 76.7
CSF 15 33.3 30 66.7
Lymph node 19 54.2 40 45.8
Ascitic fluid 4 20 16 80
Synovial fluid 3 18.7 13 81.3
Total 111 37 189 63
Table 3: Comparison of Gene Xpert MTB/RIF assay with ZN staining
Gene Xpert assay Diagnosison ZN stain
Positive results on Gene Xpert Positive Negative

40 71
Negative results on Gene Xpert 0 189
Total 40 260

Table 4: Results of Rifampicin resistance analysed in the same test.

Type of Specimen MTB detected Sensitive to Rifampicin Resistant to Rifampicin
Pus 46 43 3

Pleural fluid 24 23 1

Lymph node 19 18 1

CSF 15 10 1

Ascitic fluid 4 4 0

Synovial fluid 3 3 0

Total 111 105 6

It is noted that none of the ZN smear positive gaggative results by Gene Xpert. On the other haady of ZN
negative samples came to be positive with Gene t{pdicating Xpert MTB/RIF assay is highly sens#tiand specific
technique. We also found out of 111 samples whichecpositive with Gene Xpert assay , 6 were radistaRifampicin
which we would have missed with ZN staining or kijiey conventional methods. The result of the stigiealed a
maximum positivity rate by Gene Xpert which indegthat it is a more sensitive technique as conap@reonventional
methods.

Discussion seated in the organs. Furthermore conventional edsth

including histology and smear microscopy are
cumbersome and never diagnostic, leaving us with
culture methods which are time consuming. Therefore

Extra pulmonary tuberculosis constitutes 20% otlear
of TB globally. EPTB being a pauci-bacillary diseas
the number of bacteria are less to detect andesp d
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there is a need for newer and faster diagnostitoast
and recent attention has been given to nucleic acid
amplification techniques like Gene Xpert (CBNAAT).

Ahmed et al in 2014 did a similar study with a tath

100 extra pulmonary samples were processed, (60 pus
19 pleural fluids, 16 ascitic fluids and 5 CSF).t@f
these 37% patients were Gene Xpert MTB/RIF Assay
positive, 17% were LJ culture positive and 12 %ewer
Zn smear positive. MTB was detected in 31 out of 60
(51.7%) pus samples, 3 out of 19 (15.8%) pleuradfl
samples, 1 out of 16 (6.3%) ascitic fluid sampled a

out of 5 (40.0%) cerebro-spinal (CSF) samples [8].

Doris Hillemann in 2011 compared Gene Xpert
MTB/RIF (Xpert) assay system with conventional
liquid and solid culture methods. 521 specimens (91
urine, 30 gastric aspirate, 245 tissue, 113 pleflwal,

19 cerebro-spinal fluid and 23 stool specimens)ewer
submitted. The combined sensitivity and specifiafy
the Xpert assay were calculated to be 77.3% ar2/88.
respectively [9]. Raquel Moure et al, in 2012 cocted

a study; in this research, out of 108 smear-negativ
extra pulmonary samples 63 (58.3%) were positit@ wi
the Xpert MTB/RIF assay (Gene Xpert) for
Mycobacterium tuberculosis [10]. In a similar stuoly
Vadwai in 2011, the sensitivity of the Xpert assegs
81% (228/283 specimens), 64% for smear-negative
cases and 96% for smear-positive cases), with a
specificity of 99.6% [11].

Gu Y et al, in 2015 conducted a study for bonejaid
tuberculosis, in which they found sensitivity ofesan to

be very less (26%) as compared to Xpert test (86%)
[12]. The higher detection rate in above mention studies
was due to the fact that they included diagnosegsa
of TB while our study was performed on TB suspects.

A similar study for sputum negative TB patients was
conducted at our centre in which 72 sputum smear
negative patients were included and broncho-alveola
lavage(BAL) taken by doing a bronchoscopy which was
then subjected to Gene Xpert test. From these 72
patients 34 came out to be positive on Gene Xgsit t
further proving the efficacy of test on pulmonary
samples also [13].

In the present study, M. tuberculosis was deteictetb
out of 81 (56.7%) pus samples, 24 out of 103 (23.3%
pleural fluid samples, and 15 out of 45 (33.3%pbeo-
spinal fluid samples. The study revealed that tperk
test has true diagnostic potential with good sevitsit
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for specimens such as pus which is difficult togdiase
by other laboratory techniques.

Our findings supported the use of Gene Xpert test i
routine for extra pulmonary TB diagnosis, espegitdl

pus, lymph node & pleural fluid samples where ayver
high detection rate was observed as compared to
conventional techniques.

Conclusion

Gene Xpert MTB/RIF assay is efficient and reliable
technique for the rapid diagnosis of extra pulmgnar
TB, especially in smear negative cases. Its sintplic
sensitivity, speed and automation, make this teglna
very attractive tool for diagnosis of Mycobacterium
tuberculosis from extra pulmonary samples in MDR
cases and smear negative cases of TB suspects.
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