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and pus samples from various anatomical sites. All samples were 
processed for Ziehl–Neelsen staining, the GeneXpert MTB/RIF 
assay, and conventional culture on LJ medium as per standard 
procedures.6 Contaminated samples were decontaminated by using 
NALC–NaOH (N-acetyl-L-cysteine–sodium hydroxide)and the deposit 
was inoculated in LJ medium. Sterile samples were inoculated directly 
into the LJ medium.

Nontuberculous Mycobacterium was differentiated from 
MTBC by using a commercially available TBc identification (Becton 
Dickinson and Company) assay.

In t r o d u c t i o n

Tuberculosis (TB) remains a major global health problem. In 2016, 
WHO notified 6.3 million new TB cases.1 EPTB comprises a wide 
spectrum of diseases affecting all parts of the body excluding the 
lungs. In India 10–15% of cases are EPTB (TB disease). The diagnosis 
of EPTB is a challenge because of the paucibacillary state and also 
due to a lack of diagnostic means; they often remain untreated.2 In 
the market many commercial tests are available for the diagnosis 
of TB, but they lack the sensitivities, specificities, and turnaround 
time is more and unable to detect rifampicin resistance.3 WHO 
recommends the use of GeneXpert MTB/RIF assay (Cepheid, 
USA), using a heminested real-time PCR to amplify a M. tb-specific 
sequence of the rpoB gene for the rapid and simultaneous 
detection of MTBC and resistance to rifampicin from a clinical 
specimen. The early detection of M. tb and multidrug resistance 
is a priority in TB diagnosis to improve the successful treatment 
rate of TB and reduce transmission.4,5 The purpose of this study is 
to evaluate the performance of the GeneXpert MTB/RIF test with 
conventional mycobacterial culture in EPTB specimens.

Mat e r i a l s a n d Me t h o d s

This prospective study was conducted at Credence diagnostic 
Centre, Moula Ali, Secunderabad, Telangana, from February to 
October 2017 and approved by the organization Ethical Committee. 
A total of 287 EPTBs were included in the study. Extrapulmonary 
samples included cerebrospinal fluid (CSF), pleural fluid, urine, 
other sterile fluids, lymph node tissue, fine-needle aspirates, 
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Ab s t r ac t
Introduction: The diagnosis of extrapulmonary tuberculosis (EPTB) is a challenge. World Health Organization (WHO) recommends the use of 
GeneXpert MTB/RIF assay [Cepheid, United States of America (USA)], using a heminested real-time polymerase chain reaction (PCR) to amplify 
a Mycobacterium tuberculosis-specific sequence of the rpoB gene for the rapid and simultaneous detection of M. tb complex (MTBC) and 
resistance to rifampicin from a clinical specimen. The purpose of this study is to evaluate the performance of the GeneXpert MTB/RIF test with 
conventional mycobacterial culture in EPTB specimens.
Materials and methods: This prospective study (February–October 2017, 11 months) includes data on 287 EPTB specimens that were processed 
by conventional culture on Lowenstein–Jensen (LJ) medium and the rapid molecular-based GeneXpert MTB/RIF assay system.
Results: Among the 287 EPTB samples tested, GeneXpert detected the deoxyribonucleic acid of MTBC in 51 samples (17.8%). Standard 
bacteriological assays, including acid-fast bacilli microscopy and culture, were positive in 26 (9.1%) and 35 (12.1%) specimens respectively. The 
performance of GeneXpert results was evaluated against culture as a gold standard. The overall sensitivity and specificity of the Xpert assay 
were calculated to be 94.6 and 94.4%, respectively. The sensitivity of the Xpert assay with tissue specimens was 84.6 and 80.7% specificity, while 
there was 86.6% sensitivity and 98.1% specificity with the body fluids.
Conclusion: GeneXpert had high performance than culture for the EPTB specimen. It can be a useful tool for the early diagnosis of patients with 
high clinical suspicion of EPTB. The other major advantage of GeneXpert is that it simultaneously detects rifampicin resistance within 2 hours.
Keywords: Extrapulmonary tuberculosis, GeneXpert MTB/RIF test, Real-time polymerase chain reaction.
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substantial advantage for a clinician seeking an early diagnosis in 
a paucibacillary EPTB sample. The detection of EPTB varies with 
different specimens by using Xpert.

The current study is to evaluate the performance of the 
GeneXpert MTB/RIF test with conventional mycobacterial culture 
in EPTB specimens. The sensitivity and specificity of the current 
study for Xpert MTB/RIF assay were 83.3 and 100%. The sensitivity 
and specificity of Xpert MTB/RIF assay from other studies ranged 
from 58.3 to 85% and 87 to 100%, respectively, which were shown 
in the Table 3.7–12

In the current study, the sensitivity of Xpert MTB/RIF for pus, 
CSF, and lymph node were 100%, followed by pleural fluid (83.3%) 
and the lowest was urine 66.6%. The specificity for urine was 100%, 
followed by pleural fluid (98.8%), CSF (89.3%), and lowest for lymph 
node (87.5%). Which is similar to Scott et al.,7 The sensitivity and 
specificity of Xpert MTB/RIF versus Mycobacteria Growth Indicator 
Tube culture were 59 and 92%, respectively. Xpert MTB/RIF had 
the highest sensitivity on pus 91%, followed by aspirates 80% and 
fluids 51%. The specificity values for Xpert compared to culture 
were lowest for pus 76% and aspirates 78%. Among the fluids, 
Xpert MTB/RIF had a higher sensitivity for ascitic fluids 59% than 
for pleural fluids 47%.

By using culture as a gold standard, the accuracy of the 
GeneXpert MTB/RIF assay was calculated. The specificity, sensitivity, 
negative predictive value (NPV), and positive predictive value (PPV) 
were calculated. Statistical analyses were done by using MedCalc 
(version 14.8.1, MedCalc software).

Re s u lts

A total of 287 samples from different patients were included in 
the study, repeat samples were excluded. Around 174 samples 
were body fluid and the remaining 113 samples were tissues, the 
distribution of samples were shown in Table 1.

As shown in Table 1, 51 samples were positive for GeneXpert 
MTB, 35 samples grow MTB complex, and only 26 samples were 
smear positive. Overall performance of the GeneXpert MTB/RIF 
assay was good with sensitivity of 94.6% and specificity of 94.4% 
using culture as a gold standard (Table 2).

Di s c u s s i o n

In current days EPTB is a major problem in controlling TB because 
of the paucibacillary state which is very difficult to detect by 
conventional methods. GeneXpert MTB/RIF assay offers a 

Table 1:  Xpert accuracy according to smear and culture results

Specimen Total Smear GeneXpert Culture (MTB)

Fluids (n = 174) 

Pleural fluid 89 1 6 5
CSF 30 2 5 2
Pus 17 6 6 4
Urine 13 0 2 2
Pericardial fluid 8 0 0 0
Peri pancreatic fluid 1 0 0 0
Ascitic fluid 9 0 0 0
Bone marrow aspiration 2 0 0 0
Synovial fluid 5 0 0 0
Total 174 9 19 13
Tissues (n = 113) 

Lymphnode 64 13 28 22
Breast tissue 11 0 0 0
Endometrial tissue 16 0 1 0
Git tissue 12 2 2 0
Bone tissue 2 0 0 0
Renal tissue 3 2 1 0
Soft (muscle) tissue 5 0 0 0

Total 113 17 32 22

Table 2:  Sensitivity and specificity of Xpert in comparison with culture results for EPTB

Stats
Pleural fluid

(N = 89)
CSF

(N = 30)
Urine

(N = 13)
Lymphnode

(N = 64%)

Sensitivity 83.3% 100% 66.6% 100%
Specificity 98.8% 89.3% 100 87.5%
PPV 83.3% 40% 100 78.6%

NPV 98.8% 100% 91.7% 100%
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Co n c lu s i o n

The result of current study is like the other studies. GeneXpert 
MTB/RIF assay offers a substantial advantage for a clinician seeking 
an early diagnosis in a paucibacillary EPTB sample when compare 
to culture as a gold standard. WHO also recommend the use of 
XpertMTB/RIFas auseful rapid tool for early diagnosis of patients 
with high clinical suspicion of EPTB and simultaneously detects 
rifampicin resistance within 2 hours.
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Table 3:  Performance of Xpert MTB/RIF assay for EPTB from various studies

Country Study year Nature of specimens
Compared with 
(gold standard)

Sensitivity of 
Xpert/RIF

Specificity of Xpert/
RIF

South Africa Scott et al., 20147 Pus, aspirates, pleural fluids, CSF, 
tissue, asitic fluids

Liquid culture 59% 92%

India Bankar et al., 20178 Lymph node Solid media 85 87
UAE Habous et al., 20199 Lymph node, aspirates, CSF, gastric 

lavage, body fluids, pus, urine, and 
other tissue samples.

Solid and liquid 
media

83 100

Morocco Mechal et al., 201910 CSF, tissue biopsies, osteoarticular 
sampling, pus, pleural fluid or 
biopsies, urine

Solid and liquid 
media

79.3 90.3

Iran Allahyartorkaman et al., 
201911

CSF, pericardium, tissue biopsies, 
osteoarticular sampling, pus, pleural 
fluid or biopsies, urine

Solid media 77 96

Spain Moure et al., 201112 Tissue body fluids Aspirates Solid and liquid 
media

58.3 100
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