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Role of GeneXpert in early diagnosis of Pulmonary tuberculosis
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Background: The prevalence of tuberculosis infection is on the rise. There is an urgent need for
rapid diagnosis of these cases for prompt initiation of treatment. It would be better if we can detect
drug resistance in these cases before starting treatment. Aim: to evaluate the role of GeneXpert in
the diagnosis of clinically suspected tuberculosis and to detect rifampicin resistance in these cases.
Materials and Methods: A total of 1497 samples from April 2016 to March 2017, from all clinically
suspected patients with support of either laboratory or radiological evidence from our teaching
hospital and district general hospital were studied. Results: out of 1497 cases, 266 were found to
be positive for MTB and 09 MTB positives cases were found to be resistant to rifampicin.
Conclusions: GeneXpert was found to be simple, rapid and more effective method for detection of
MTB cases and also the drug resistance could be detected simultaneously, thus reducing the time

taken for initiation of treatment
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Introduction

Approximately one third of the world’s population
has been infected with M.tuberculosis (MTB) and is
at risk of developing the disease later in life. The
killer disease thus claims more than five thousand
deaths everyday i.e., one every fifteen seconds [1].
Despite many advances in its diagnosis and
treatment, problem of tuberculosis is on the rise,
both globally and in India. The most effective
control measure to check the spread of tuberculosis
is to detect early to treat optimally at the earliest.

Although Ziehl-Neelsen (ZN) stain - smear
microscopy is most commonly employed for early
detection, it is rather insensitive and fails to detect
large no. of cases [2]. Conventional culture methods
such as LowensteinJensen (LJ) medium culture
require 4-8 weeks for isolation plus additional 1-2
weeks for speciation. Such a prolonged turnaround
time is wunacceptable for both medical and
epidemiological purpose [3]. Cartridge based nucleic
acid amplification techniques (CBNAAT) such as
GeneXpert have been recently recommended by
World Health Organization and introduced in the
diagnostic algorithms. This GeneXpert, also known
as Xpert MTB/ RIF assay makes use of five different
molecular beacons and each one of them being
labelled with a differentially coloured flourophore
and responding to a specific nucleic acid sequence
within the rpoB gene of M. tuberculosis. Testing is
carried out on the MTB/RIF test platform
(GeneXpert, Cepheid), which integrates sample
processing and PCR in a disposable plastic cartridge
containing all reagents required for bacterial lysis,
nucleic acid extraction, amplification, and amplicon
detection. The only manual step is the addition of a
bactericidal buffer to sputum before transferring a
defined volume to the cartridge.The MTB/RIF
cartridge is then inserted into the GeneXpert device,
which provides results within 2 hours [4]. This study
was undertaken to evaluate the role of GeneXpert in
the diagnosis of clinically suspected tuberculosis
since it was introduced as a diagnostic tool in our
district since last one year.

Materials and Methods

A total of 1497 samples from April 2016 to March
2017, from all clinically suspected patients with
support of either laboratory or radiological evidence

From our teaching hospital and district general
hospital were studied. Demographic data and the
necessary clinical details of the patients were
collected from the patient’'s case sheets. Two
sputum samples were collected in a sterile wide
mouth container from all the patients, one being the
spot sample and the other early morning sample.
Informed consent was taken from all the patients.
Both the samples were screened for presence of
acid fast bacilli by conventional Zeihl Neelsen
technique.

No sputum concentration method was used before
smear preparation. One of the specimens was used
for testing by GeneXpert. GeneXpert extraction
reagent was mixed with the specimen in a ratio of
2:1 in a specimen container. The container was
closed and shaken vigorously on a vortex mixer for
10 minutes. Then it was left at room temperature
for 10 minutes after which it was once again shaken
vigorously for 10 more minutes. The sample in the
container was left to stand at room temperature for
10 minutes. Then the sample was checked to see if
it completely fluid. If the sample was found to be
still viscous, the shaking on vortex mixer was
repeated further before it was taken for testing by
GeneXpert. Finally 2ml of the processed specimen
was taken in a sterile plastic disposable pipette and
transferred to GeneXpert cartridge. The cartridge is
loaded into the GeneXpert instrument, and an
automatic process completes the remaining assay
steps.The electronic results were sent directly from
the GeneXpert test system to the central database.
Lyophilized Bacillus globigii spores present in the
assay cartridge serve as an internal process control.
Assays that found to be negative for M.tuberculosis
and also negative for B.globigii internal control are
reported as invalid tests.

The test was repeated with the same mixture
whenever an invalid result was found. If the repeat
test with the same mixture was also found to show
invalid result, a new specimen was requested from
the patient and then processed. The repeat samples
were not included for the study purpose to avoid
duplication of the samples. Wherever possible, the
patients were followed up to know their clinical
status and the treatment outcome.

Results

Out of a total of 1497 cases, 199 (13.3%) (Table 1)
were found out be positive for M.tuberculosis
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By sputum smear examination whereas 266
(17.8%) (Table 2) cases were found positive by
GeneXpert. So, GeneXpert was able to pick 67
which otherwise would have been missed by sputum
smear examination alone. (Table 3) Out of the 266
cases found to be positive for MTB by GeneXpert, 09
(3.4%) cases were detected to be resistant to
rifampicin (Table 4) suggestive of being multi drug
resistant tuberculosis cases. 907 patients included
in our study were found to be positive for HIV
infection. Among these 102 (11.24%) were found to
be positive for MTB by GeneXpert. However, only
one HIV positive patient was found to be having
MTB with rifampicin resistance (Table 5).

Table-1: Showing positivity rate of sputum
smear microscopy.

No. of sputum samples tested No. of Positives No. of Negatives

1497 199 (13.3%) 1298 (86.7%)

Table-2: Showing positivity rate of GeneXpert
No. of sputum samples tested No. of Positives No. of Negatives

1497 266 (17.8%) 1231 (82.2%)

Table-3: Comparison of results of microscopy
versus GeneXpert

Smear positive Smear negative Total

GeneXpert positive 199 67 266

GeneXpert negative 00 1231 1231
Total 199 1298 1497

Table-4: Showing Rifampicin sensitivity results
among MTB positive cases on GeneXpert

No. of MTB positive cases Rifampicin Sensitive Rifampicin Resistant

266 257 (96.6%) 09 (3.4%)

Table-5: MTB and HIV co-infection.

HIV positive HIV negative Total

MTB positive, Rifampicin Sensitive 101 156 257
MTB positive, Rifampicin Resistant |01 08 09
MTB negative 805 426 1231
Total 907 590 1497
Discussion

Though India is the second-most populous country
in the world, one fourth of the global incident TB
cases occur in India annually. As per WHO Global TB
Report, 2015, out of the estimated global annual
incidence of 9.6 million TB cases, 2.2 million were
estimated to have occurred in India [5]. It is
estimated that about 40% of the Indian population
is infected with TB bacteria, the

Vast majority of whom have latent TB rather than
TB disease. Sputum smear used to be most
commonly used method for diagnosis of tuberculosis
till very recently in most of the centres. Though
better methods of diagnosis like culture by
automated methods or diagnosis of tuberculosis by
molecular methods were available, they were not
being used in many cases owing to high cost per
test or nonavailability at majority of the centres.
With the continuation of using only microscopy as
method for diagnosis of tuberculosis, there is every
chance that few cases would be missed and these
cases not put on antiTB treatment would continue to
spread the disease among the community.

GeneXpert was installed at district hospital in our
city with collaboration with RNTCP in March 2016.
Since then all the clinically suspected tuberculosis
cases are tested by this method. Among the 1497
clinically suspected cases tested for MTB, 199
(13.3%) were detected by microscopy alone and
266 (17.8%) cases turned out to be positive by
GeneXpert. Different studies have given varying
rates of detection by GeneXpert method. Singh et al
[6] Bajrami et al [7] Ioannidis et al [8] and Dravid
et al [9] have reported rate of detection to be
46.3%, 29.3%, 31.9% and 40.6% respectively.
More studies will establish the sensitivity rate of this
method to a certain extent. We would have missed
67 cases had we used only microscopy as a
diagnostic method. Of the 266 cases found to be
MTB positive, 09 (3.4%) were found to be resistant
to rifampicin. Dravid et al [9] had found 17.1%
rifampicin resistance in their study.These cases were
presumptively considered as multi drug resistant
tuberculosis (MDR-TB) cases and started on second
line anti tubercular treatment after necessary
pretreatment evaluation. However one more sample
was collected from these cases and sent for
confirmation of drug resistant status by line probe
assays. All of them turned out to MDR-TB cases.
Sputum smear examination for acid fast bacilli in
HIV positive mostly turn to be negative even when
they have active TB infection since in most of these
cases, the bacterial load is too low to be picked on
microscopy. In our study, out of 907 HIV positive
cases, 102 (11.2%) were positive for MTB by
GeneXpert. Arora et al [10] and Sethi et al [11] had
found HIV- TB co-infection rates at 2.5% and 20.1%
respectively. However only 66 (7.2%) were detected
on microscopic examination. So 36 (35.2%) cases
would have been missed by microscopy alone.
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The main limitation in our study was that culture for
mycobacteria was not done in these cases to rule
false positive results. False-positive results are likely
to be linked to the detection by GeneXpertof dead
M. tuberculosis bacilli that would not be detected by
culture, which is the present reference standard.
The biggest advantage of GeneXpert is that of
sample processing. The process is simplified into a
very simple and single step where it liquefies and
also inactivates the sputum resulting in the
reduction of viable bacilli. Data from a recent study
confirm that the MTB/RIF assay generates no
infectious aerosols [12]. The simplicity and safety
feature of this set up encourages us to use this as a
rapid and highly sensitive method for detection of
MTB cases as well as drug resistance in these cases
without the need for sending the sample for higher
centres and delaying the diagnosis. However the
drawback of this set up is that it can process only
four samples every two hours and also the cost can
be too high for routine laboratories to afford.

Conclusion

GeneXpert was found to be simple, rapid and more
effective method for detection of MTB cases and
also the drug resistance could be detected
simultaneously, thus reducing the time taken for
initiation of treatment. Due to the economic
constraints in resource limited settings and those
laboratories receiving large numbers of samples,
judicious use of GeneXpert is recommended.
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