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Abstract
Introduction: Tuberculosis (TB) causes severe morbidity and mortality in millions of people every year, worldwide and India in
particular. Hence this study was undertaken to find out the role of the widely used GeneXpertMTB/Rif test in tuberculosis
detection.
Materials and Methods: A total of 155 samples (pulmonary and extrapulmonary) from patients clinically suspected to have
tuberculosis were received for testing by ZN (Ziehl-Neelsen) stain and GeneXpert/MTB Rif. These samples were also processed
for histopathology or cytology and mycobacterial culture on request of clinician. The results were studied and compared.
Result: Out of the total samples received, lymph node aspirates were 23%,pleural fluid 20%,sputum 19%,pus 10%,tissue
8%,ascitic fluid 8%,cerebrospinal fluid 7%,endometrial tissue 3%,synovial fluid 1% and urine 1%.Nine sputum samples (31%)
were positive by GeneXpertMTB/Rif of which two were negative on smear, two positive on culture and there was no culture
request for the remaining seven samples.29 (23%) extrapulmonary samples were positive by GeneXpertMTB/Rif out of which
there was no culture request for 16 samples. One sample which was negative by GeneXpert MTB/Rif grew Atypical
Mycobacteria on culture. Four isolates were detected as rifampicin resistant by GeneXpertMTB/Rif but none of them were sent
for Drug Susceptibility Test (DST).
Conclusion: GeneXpertMTB/Rif should be used in combination with other tests for diagnosing tuberculosis.
Keywords: Drug resistant tuberculosis, GeneXpert/MTB Rif, Nucleic-acid amplification test.

Introduction
Dr. Robert Koch isolated Mycobacterium
tuberculosis, the microorganism responsible for
Tuberculosis in 1882.1 Since then, efforts are being
made worldwide to diagnose and treat this deadly
disease. India has a very high burden of TB in the
world.2 According to World Health Organisation
(WHO) report in 2015, 10.4 million new TB cases were
found worldwide and 1.8 million TB deaths. India was
one of those countries where most of these new cases
were found.2 Not only is the burden of pulmonary
tuberculosis very high but extrapulmonary tuberculosis
also accounts for approximately 25% all TB cases.3
Hence accurate and timely diagnosis not only helps in
starting the treatment early but also helps in preventing
development of resistance and decreasing the risk of
spread of this bug in the community. Multidrug
Resistant Tuberculosis (MDR-TB) is difficult and
expensive to treat. Till date, detection of Mycobacteria
remains a challenge. There are different ways of
diagnosing it in the laboratory. Conventional methods
are microscopic detection using different stains(smear
microscopy),histopathology of the affected tissue, Fine
Needle Aspiration Cytology (FNAC )of the involved
organ and culture using solid media (Lowenstein
Jensen).Some newer techniques include culture by
automated systems (e.g. BacT/Alert 3D,MGIT 960)
using liquid media, immunological methods like TB
Gold
etc,
and
molecular
methods
like
GeneXpertMTB/Rif
assay
(Cephid
Sunnyvale,

California, United States) and Heinz test (PCR Line
Probe Assay).4 Each method has its own advantages
and drawbacks depending on the time taken, cost
involved and availability. GeneXpert MTB/Rif assay is
a hemi-nested Polymerase Chain Reaction (PCR) which
simultaneously detects DNA of Mycobacterium
tuberculosis complex (MTBC) and resistance to
rifampicin (RIF) which is a surrogate marker for the
identification of multi-drug resistant tuberculosis (MDR
-TB) in less than 2 hours. Due to its decreased
turnaround time, WHO recommended this assay in TB
endemic countries for all individuals (smear-negative,
paediatric, MDR-TB and Human Immunodeficiency
Virus [HIV]) suspected of having pulmonary and
extrapulmonary TB in October 2010.5
Material and Methods
The institute where this study was conducted is a
360 bedded multispeciality tertiary care hospital in
Mumbai which provides health care facilities to its
employees and their members. Here, detection of
Mycobacteria is done using various methods like smear
microscopy (Ziehl–Neelsen stain), GeneXpert MTB/
Rif and histopathology and cytology. Samples for
Mycobacterium culture are currently outsourced in view
of the infrastructure constraints. A total of 155 samples
(pulmonary and extrapulmonary) were received for
testing by GeneXpert MTB/Rif assay and smear
microscopy during the period of January 2016 to June
2017 (18 months) from patients clinically suspected to
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have tuberculosis. Age and gender of the patients were
noted. Also, it was noted whether these patients had
past history of infection with TB or Anti Koch’s
Treatment (AKT) was taken and whether there was
presence of immunocompromised conditions like HIV
infection, malignancy etc. Smear microscopy was done
by staining smears with Ziehl-Neelsen stain according
to standard recommended procedure4 and examined
microscopically. GeneXpert MTB/Rif assay was
performed according to manufacturer’s instructions
(Cephid, Sunnyvale, California, United States). Culture
samples were outsourced to a referral laboratory only
on clinician’s request where TB culture is done using
MGIT 960 liquid culture (Becton Dickinson, Sparks,
MD, USA) and Lowenstein-Jensen (solid) media.
Samples for FNAC (lymph nodes aspirates) and
histopathology (biopsy) were collected and processed in
the respective section only on clinician’s request.
Results
Out of the 155 samples received, various types of
samples and their number is shown in Table 1. Male
patients were 88(57%) whereas females were 67(43%).
109(70%) samples were from age group 19-65 years,
40(26%) samples were from patients above 65 years
and six samples from patients up to 18 years.
Symptoms suggestive of tuberculosis were present in
all patients with or without radiological findings.18
patients had past history of either TB or had taken
AKT. 15 patients suffered from Bronchial asthma and
13 patients had Alcoholic liver disease with/without
cirrhosis. Patients with malignancy, chronic renal
failure, primary infertility and HIV/AIDS were 13, 11,
Table 1: Types of samples received
Samples
Lymph node aspirate
Pleural fluid
Sputum
Pus
Tissue
Ascitic fluid
Cerebrospinal fluid
Endometrial tissue
Synovial fluid
Urine
Total

five and four respectively. Two patients had history of
contact with infected person. Comparison of GeneXpert
MTB/Rif assay results with other methods done on
sputum samples and extrapulmonary samples are shown
in Table 2 and Table 3 respectively. Out of nine (31%)
sputum samples which tested positive by GeneXpert
MTB/Rif assay, seven samples were positive on smear
microscopy while two were negative. Growth of
Mycobacterium tuberculosis complex (MTBC) was seen
in culture of two samples and no culture requisition was
there for seven samples. 20 sputum samples tested
negative for GeneXpert/MTB Rif assay of which all
were negative by smear microscopy and culture of one
sample did not show growth while there was no
requisition of culture for remaining 19 samples. Of the
remaining 126 extrapulmonary samples,29 tested
positive by GeneXpert MTB/Rif assay of which 14
were positive and 15 were negative by smear
microscopy, six samples grew MTBC, seven did not
show growth and there was no requisition for culture in
16 samples.22 were positive while three were negative
for TB on histopathology or cytology. Out of the 97
samples that tested negative by GeneXpert MTB/Rif
assay, one showed Acid-Fast Bacilli (AFB) on
microscopy while 96 were negative for AFB. One
sample grew Mycobacterium fortuitum while 19
samples did not show growth and culture for remaining
77 was not requested and one sample was positive for
TB by histopathology while 27 were negative. Four
isolates were detected as Rifampicin resistant by
GeneXpert.

Number (%)
36(23)
31(20)
29(19)
16(10)
13(8)
12(8)
11(7)
04(3)
02(1)
01(1)
155

Table 2: Comparison of GeneXpert MTB/Rif assay results with other methods done on sputum samples
GeneXpert
Smear Microscopy
Culture
MTB/Rif
(ZN Stain)
Positive
Positive
Negative
Positive Negative
Not
09
requested
07
02
02
0
07
Negative
Positive
Negative
Positive Negative
Not
20
requested
0
20
0
01
19
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Table 3: Comparison of GeneXpertMTB/Rif assay results with other methods done on extrapulmonary
samples
GeneXpert
Smear Microscopy
Culture
Histopathology/Cytology
MTB/Rif
(ZN Stain)
(tissue
biopsy/lymph node
aspirates)
Positive
Positive
Negative
Positive
Negative
Not
Positive
Negative
29
requested
14
15
06
07
16
22
03
Negative
Positive
Negative
Positive
Negative
Not
Positive
Negative
97
requested
01
96
01
19
77
01
27
sent for culture. One sample which was negative by
Discussion
Xpert but positive on smear and culture grew
One of the most obvious and significant reason for
Mycobacterium fortuitum from lymph node which is
using GeneXpert/MTB Rif is its decreased turn-around
another disadvantage of Xpert that it only detects
time along with easy technicality and less space
MTBC and not Atypical Mycobacteria and re-insists the
requirement. In our institute, total of 38 samples were
importance of culture even though it is time consuming.
detected positive for MTBC by GeneXpert MTB/Rif
In our case, the number of extrapulmonary samples
while microscopy detected AFB in 21 samples which
were much higher as compared to sputum and
shows that GeneXpert is more sensitive than smear
maximum number of samples were from reproductive
microscopy. This was in accordance to a study by
age group and hence culture and DST along with
Munir KM.6 Various studies on performance of
GeneXpert and smear should have been done in spite of
GeneXpert MTB/Rif showed that the test sensitivity for
WHO recommendation for this test. Hence, GeneXpert
culture-positive/smear-negative cases ranges from 57%
should not be used to rule out TB as it is suboptimal in
to 76.9% while in culture-positive/smear-positive it
ruling out TB.12 Especially in a TB hub like India,
ranges from 98% to 100%.7 A study by Rufai BS et al
culture and DST testing along with smear, GeneXpert
showed that its detection rate in smear-negative/cultureMTB/Rif and histopathology is the need of the time.
positive is low.8 Also, it can give false-negative and
false-positive RIF resistance results and approximately
35% of their cases were detected as falsely RIF
Conclusion
susceptible.8-11 Hence this might be a dangerous step for
GeneXpert/MTB Rif is more sensitive than smear
TB control and accentuate spread of MDR-TB. Rufai et
microscopy for detecting Mycobacterium tuberculosis
al also found high discordance between culture and
complex but it should not be used as a screening test for
Xpert MTB/Rif results.8 In our case, out of the
tuberculosis. Instead, it can complement the usual
Rifampicin sensitive samples on GeneXpert, only three
detection methods.
were sent for drug susceptibility testing (DST) of which
one was sputum and all three were sensitive to
Conflict of interest (If present, give more details):
rifampicin by culture also. However, the number of
None
samples requested for culture and DST was very small
in our case. Saeed M et al found that GeneXpert
Study has complied with a prespecified analysis
detected false positive cases which were sensitive on
according to American association of medical college
Drug susceptibility testing (DST) possibly due to mixed
(AAMC) guidelines.
infections where GeneXpert detects the strain which is
predominately present.7 In our case, four samples were
Acknowledgement: None
detected as Rifampicin resistant of which one was
Financial support: None
sputum and remaining three were extrapulmonary. Of
these four samples, three grew MTBC but DST was not
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