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Abstract
Introduction: GeneXpert is a Cartridge based DNA amplification test. It has high sensitivity and

specificity in comparison to conventional methods of diagnosis like ZN staining and culture of
Mycobacterium. It is also very rapid in comparison to conventional methods and in single setting MTB
detection as well as Rifampicin resistance can be detected through this GeneXpert technique.

Material and Methods: Pulmonary and extra pulmonary samples as sputum, BAL, bronchoscopic
aspirate, ascetic fluid, CSF, pleural effusion, are used. MTB detection is done with GeneXpert/MTB/RIF
assay technique. ZN stain, LJ culture is done with the sample and comparison done with GeneXpert.
Results: Total 786 pulmonary and extra pulmonary samples are studied with GeneXpert technique. In
which 520 pulmonary and 166 extra pulmonary samples are present. MTB detected in pulmonary samples
are 101 (19.4%), in which 18 (n=101) are Rifampicin resistant. In extra pulmonary samples among 166
samples 26(15.6%) are MTB positive and 03(n=26) are Rifampicin resistant. Sensitivity and specificity
both are high in GeneXpert than conventional methods of diagnosis like ZN staining and LJ culture.
Discussion and Conclusion: GeneXpert technique is rapid, sensitive, and very specific. In pulmonary and
extra pulmonary cases specificity is almost 100% and sensitivity is also very high. Its diagnostic
importance is increased many fold in smear negative pulmonary TB cases and extra pulmonary TB cases.
Rifampicin resistance along with MTB detection can also be done with GeneXpert technique in single
setting. The duration of time is also about 2 hour which is very short time period in comparison to
conventional methods like Mycobacterium culture.

Introduction of 786 samples of suspected pulmonary and extra
Mycobacterium tuberculosis is a leading cause of pulmonary tuberculosis were evaluated in this
death even in today’s scenario in developing study. A/c to WHO, estimated incidence of TB
countries like India. In India over 2 lakhs deaths cases in India in 2011 is about 2.2 million, while
are reported every year due to tuberculosis. A total global incidence is 9.6 million cases'. Due to
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alarming rise in global incidence of TB as well as
development of drug resistance, it is needed to
develop a rapid diagnostic technique for the
diagnosis of tuberculosis?. Tuberculosis is a major
health problem in world with estimated new cases
and death, every year is 8.7 million and 1.4
million respectively®,

According to WHO, India has the highest no. of
TB cases and highest TB burden in the world* The
available techniques for the diagnosis of
Tuberculosis is time taking and also has variable
sensitivity and specificity. It leads to increased
mortality and morbidity and development of drug
resistance (MDR, XDR) TB patients> °. Culture is
the gold standard technique for the diagnosis of
tuberculosis, but it is a slow process and it may
take 2-8 weeks for the positive reports. Besides
this Mycobacterium culture is a cumbersome
procedure and it requires BSL II/Ill that is not
affordable  in  everywhere™®.  Microscopic
examination of smear for AFB (Acid Fast Bacilli)
is fast method but its sensitivity is poor. Thus a
rapid technique is needed for early , improved,
sensitive and more effective diagnosis of
tuberculosis which is based on the nucleic acid
amplification technique® Now a day’s this rapid
diagnostic technique is increasingly being used
due to its rapid diagnosis and higher sensitivity
and specificity'®. Besides this through GeneXpert
diagnostic method, sensitivity of Rifampicin can
also be detected in same setting within few hours.
Therefore now WHO has recommended the
implementation of GeneXpert in national
tuberculosis programme in developing countries.™
The GeneXpert MTB/RIF assay is a modern
diagnostic technique which is automated, easy to
operate and based on real time PCR analysis,
perform sample processing and rapid diagnosis of
RIF resistance in single setting in clinical
specimen'®®®. In this CBNAAT/GeneXpert
MTB/RIF technique result can be obtained within
2 hours®. This technique is not influenced by cross
contamination and it requires minimum Biosafety
facility and has high sensitivity and specificity
even in smear negative pulmonary TB and extra

pulmonary TB.*20141518 |n extra pulmonary TB

its significance is also very important because it
doesn’t require multiple samples to be collected
like in other methods of diagnosis. Usually in
EPTB samples are collected by the invasive
procedure and its difficult to obtain multiple
samples, thus in such cases GeneXpert is a very
useful tool

Aims and Objectives

The main objective of this study is to evaluate the
sensitivity and specificity of Xpert/MTB/RIF
assay for M.tuberculosis in pulmonary and extra
pulmonary samples. The incidence of Rifampicin
resistance among diagnosed M. tuberculosis cases.

Material and Methods

Present study is done in the department of
Microbiology, Nalanda Medical College &
Hospital, Patna between the period of June 2018
to January 2019. Total no. of 786 samples were
processed and tested through GeneXpert Dx
System(Cepheid). In this study samples of
suspected pulmonary and extra pulmonary TB
patients are received at the deprtment of
Microbiology from the department of Medicine,
Paediatrics and Surgery. Samples are received
from both indoor as well as outpatient department.
Among total of 786 samples, 620 were pulmonary
specimen (sputum, BAL, bronchoscopic aspirate)
and 166 were extra pulmonary specimen (pleural
effusion, ascetic fluid, CSF, pus, pericardial fluid).
The pulmonary samples- first decontaminated then
smears are prepared and stained with ZN (Ziehl-
Neelsen) stain is done according to WHO
protocol’’  (GeneXpert MTB/RIF assay or
CBNAAT is done through integrated diagnostic
device, which perform sample processing and real
time PCR analysis in a single step. The GeneXpert
MTB/RIF assay consists of two components, a)
plastic cartridge that contains PCR buffer and
liquid sample processing and real-time PCR
reagents which is in lyophilized form. b) The
proper GeneXpert instrument, which controls
intracartridge fluids and perform real-time PCR
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processing’®. Real-time PCR processing is done
according to given manual. The sample reagent
and unprocessed sputum is mixed in a ratio of 2:1
in a 15 ml Falcon tube. The tube is agitated twice
and incubated for 15 minutes at room temperature.
Now the 2 ml of this mixed sample was
introduced in the test cartridge by a sterile
disposable pipette. Now this cartridge is loaded
into GeneXpert instrument for the real-time PCR
processing. The data interpretation of result is
dependent on software of the equipment; it
doesn’t depend on the user.”. At last Culture is
done on LJ (Lowenstein-Jensen) solid media by
following the standard protocol.

The Extra pulmonary samples- first concentrated
by centrifugation technique. Cytocentrifugation is
done 3000rpm for 15 to 20 minutes. Again the
sediments are used for the same process i.e ZN
staining, GeneXpert/MTB/RIF test and culture is

Table-1 Results of GeneXpert assay

done on LJ media. Sensitivity and Specificity of
each test is obtained by standard formulae.

Results

Out of total 786 samples, 520(66.2%) are
pulmonary specimen and 166(21.1%) are extra
pulmonary. MTB detected through GeneXpert/
MTB/RIF assay is 101(19.4%) in pulmonary
specimen and 31(18.6%) in extra pulmonary
specimen. Other conventional technique shows the
following pattern, out of 520 pulmonary samples
75(14.4%) are culture positive on LJ media and
38(7.3%) samples are positive on ZN staining.
Results seen among extra pulmonary samples, out
of 166 EPTB samples 15(9.04%) are culture
positive and 08(4.8%) are positive on ZN staining.
Besides this in pulmonary samples out of 101
positive specimens, 18(17.8%) are Rifampicin
resistant and out of 26 positive extra pulmonary
samples 01(3.8%) are Rifampicin resistant.

Results Pulmonary samples Extra pulmonary. samples Total
No. of samples 520 166 786
MTB detected 101 (19.4%) 26 (15.6%) 127
Rif. Resistance detected 18 (17.4%), n=101 03(11.5%), n=26 21

Table-11 Comparison between GeneXpert, culture and ZN staining results

Sample types GeneXpert (positive) Culture (positive) ZN stain (positive)
Pulm. Samples,( n=520) 101 (19.4%) 90 (17.3%) 38 (7.3%)
EPTB Samples,(n=166) 26 (15.6%) 15 (9.0%) 05 (3.0%)
Total, (786) 127 105 43

The above comparative study shows that MTB that are culture negative. Similarly all the

sensitivity of GeneXpert is highest among all
these three methods. GeneXpert has detected
MTB in all the culture positive samples (n=90)
and 11 more samples are detected positive for

smear positive samples i.e ZN stain positive
samples are detected MTB positive by GeneXpert
and 63 smear negative samples are also detected
positive by GeneXpert technique.

Table-111 Comparison of ZN stain positive smear with LJ culture and GeneXpert method

Result of LJ culture  and GeneXpert
LJ culturenegative, | LJ culture negative, | LJ culture positive, | Total
GeneXpert —ve GeneXpert positive | GeneXpert positive

Smeare result

ZN smear positive 0 0 43 43
ZN smear negative 659 22 62 742
Total 659 22 105 786

The above table shows that all smear positive (ZN
stainpositive) samples are positive for LJ culture
and GeneXpert. Many smear negative (ZN —ve)
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Rifampicin resistance among MTB positive samples

Sample GeneXpert positive MTB Rifampicin resistant
Pulmonary,( n=520) 101 18
Extra pulmonart, n=166 26 03

Assay Information
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Test Result: \MTE DETECTED VERY LOW
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Status: Done Start Time: 120118 11:02:43 AM
Expuraton Date* 1007720 End Time: 12001119 12:44:45 PM
SAW Version: 48 Instrument SIN: 816929

Cartridge S/N* 852605666 Module SN: 70397

Reagent Lot ID*: 1

GeneXpert/MTB/RIF assay detecting MTB positive without Rifampicin resistance

Out of 101 GeneXpert positive pulmonary
samples for MTB, 18 are Rifampicin resistant and
among 26 extra pulmonary samples 03 are
resistant for Rifampicin.

Discussion

ZN staining is a conventional method for
diagnosis of MTB from clinical specimen and its
sensitivity is less than culture of Mycobacterium.
For ZN staining to be positive large bacillary load
10° mycobacterium/ml of sample is required®.
The conventional culture is time consuming and it
requires Bio safety laboratory and trained persons.
GeneXpert/MTB/RIF assay is a rapid nucleic acid

amplification based test and it requires less
technical expertise. Other advantage is that in a
single setting the MTB detection as well as
Rifampicin resistance can be detected through
GeneXpert technique. Through  GeneXpert
technique diagnosis can be done within 2 hour.
With the help of GeneXpert pulmonary as well as
extra pulmonary MTB can be diagnosed by same
process.

In this study we have compared the efficacy of
GeneXpert MTB/RIF assay with ZN staining and
LJ culture results for both pulmonary and extra
pulmonary specimen. Among 786 pulmonary and
extra pulmonary, samples 127(16.2%) are positive
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for MTB by GeneXpert/RIF assay. Among this
127 samples 43(5.4%) samples are smear positive
ie ZN stain positive, it means 84(10.7%) smear —
ve samples are also diagnosed positive by
GeneXpert technique. It means 10.4% more
samples are diagnosed positive by GeneXpert
technique than ZN staining. Similar results are
obtained by Batz et al in their study who found

greater detection rate of MTB with GeneXpert
than culture and ZN staining”. In this study
GeneXpert 95 % smear positive and culture
positive samples are detected positive, but in our
study 100 % are detected positive by GeneXpert.
Zeka et al also reported the similar kind of result
i.e 100% of culture and smear positive samples
are positive by GeneXpert similar to our study®.

GeneXpert result compared with LJ culture and Smear positive pulmonary samples.

smear positive smear negative Total

culture culturenegative culture culture —ve

positive positive
GeneXpertpositive 38 0 52 11 101
GeneXpertnegative 0 0 0 419 419
Total 38 52 430 520
Sensitivity 100 82.5%
Specificity 100 100

In the above mentioned chart we have compared
the sensitivity and specificity of the GeneXpert
with smear —ve and smear positive specimen. We
have found that in smear positive samples
sensitivity and specificity of the GeneXpert is
100% and 100% respectively. While in smear
negative samples sensitivity and specificity of
GeneXpert is 82.5% and 100% respectively.
Similar results are found in the study of Zeka et
al®™ for smear positive samples the sensitivity and
specificity is 100% while in smear —ve cases
sensitivity is about 68% and specificity is of
100%. Boehm et al. in their study found similar
result with smear positive samples while for smear
—ve samples sensitivity is of 77%". In case of
extra pulmonary samples, in our study GeneXpert
has detected 12.6% more positive cases than ZN
stain (smear positive) and 6.6% more positive
cases than LJ culture. It indicates higher
sensitivity of GeneXpert than ZN staining and LJ
culture. Similar results have been found in study
of Hillemann et al'°. In the study of Tortoli et al*®.
similar kind of results have been found as
compare to our study i.e sensitivity and specificity
is 86.9% and 99.7% respectively in EPTB.

Therefore it is very clear from our study that in
both pulmonary TB as well as EPTB cases
sensitivity and specificity of GeneXpert testing is

very high. The time spends for the diagnosis of
MTB and Rifampicin resistance is of about 2 hour
which is very fast. Hence management of TB
patients and prevention of MDR TB has increased
tremendously with the help of GeneXpert
technique.

Conclusion

GeneXpert technique is rapid, sensitive and
specific test. It has also very important role in
detection of Rifampicin resistance. Its sensitivity
and specificity is also high in EPTB specimen. In
our study, case detection rate of GeneXpert in
pulmonary cases 12.1% and 2.1% more than ZN
staining and LJ culture results respectively. In
EPTB case detection rate is 12.6% and 6.6% more
than ZN staining and LJ culture respectively.
Hence in pulmonary, extra pulmonary, smear
positive and smear negative in all cases sensitivity

and specificity is higher than conventional
technique.
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