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ABSTRACT... Objective: To evaluate the performance of GeneXpert MTB/RIF assay by comparing its results with sputum
smear microscopy. Study Design: Comparative Cross-Sectional Study. Setting: Department of Outpatient (OPD), Taluka
and District Head Quarter Hospitals of District Ghotki Sindh. Period: October 2022 to 2023. Methods: In this study 350
Participants were included and all sputum specimens were tested for both above mentioned diagnostic tools that are sputum
smear microscopy and GeneXpert MTB/RIF assay during the period October 2022 to April 2023. All details regarding the
study such as Demographic details, sputum smear microscopy results, and GeneXpert MTB/RIF assay test results of patients
were collected. A case of pulmonary tuberculosis (PTB) was considered to be a patient having mycobacterium tuberculosis
detected in sputum by GeneXpert MTB/RIF assay. Results: In this study, 61 cases (17.4%) out of 350 participants, were
detected in GeneXpert MTB/ RIF assay and 35 cases (10%) out of 350 participants were positive in sputum smear microscopy.
Male ratio is slightly higher than female among GeneXpert positive cases. The sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and accuracy sputum smear microscopy were 57%, 100%, 100%, 91.7%, and 92.5%,
respectively, when GeneXpert test is taken as reference test. Conclusion: Sputum smear microscopy is as specific as
GeneXpert but less sensitive test for the diagnosis of pulmonary tuberculosis than GeneXpert MTB/RIF assay.
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INTRODUCTION having tuberculosis.* Globally, Tuberculosis

Tuberculosis (TB), with high prevalence is a
global health problem and remained a major
health issue since ancient times.! It is a severe
air borne contagious disease, primarily affects
the lungs (pulmonary TB), characterized by
cough, more than 14 days and bloody sputum,
decrease in weight, loss of appetite, tiredness
and fatigue, sweating in -nights, Evening high
temperature and decrease in appetite, and
sometimes lymph node enlargement.? It is
caused by bacillus, Mycobacterium Tuberculosis.
Pulmonary Tuberculosis is the most contagious
type, although it can affect other organ also, that
is extra pulmonary TB. Though it is completely
curable disease but if untreated leads to fatal
consequences.® Tuberculosis bacteria spreads in
air, probably after prolonged exposure to a patient

is effecting population and millions of people
developing TB disease. In 2019, world health
organization reported, an estimated more than
one million deaths due to deaths in Ten million
effected people. This report also shows a bad
situation among HIV-positive Millions of peoples
are suffering from this fatal disease worldwide,
especially in HIV positive cases and 208,000 TB
related deaths amongthese HIV infected persons.®
Tuberculosis prevalence is more in developing,
low income countries as compare to developed
countries. Nearly 70% of Tuberculosis cases are
in Asia and Africa. The countries like India, china,
Indonesia, Pakistan in Asia and South Africa,
Nigeria in Africa, are mainly effected countries
regarding Tuberculosis.® In this scenario, a slow
progress in eliminating this fatal disease, make

1. MBBS MSPH, Additional District Health Officer,

2. MBBS, MSPH, Senior Lecturer, Prime University of Medical & Allied Health Sciences, Islamabad.
3. MBBS, M.Phil (Pharmacology), Associate Professor Pharmacology, Benazir Bhutto Medical College, Mirpur, AJK.

4. IPH, Assistant Professor, PUMHS.
5. MBBS, MSPH, Assistant Professor Community Health Sciences, PUMHSW.

Correspondence Address:
Dr. Masood Ahmed Unar
SMBBMU, Larkana.
fastmasood7@gmail.com

6. MBBS, MSPH, Lecturer Public Health Department, Prime Institute of Health Sciences, Islamabad.

7. MBBS, M.Phil (Pharmacology), Assistant Professor, SMBBMU, Larkana.

17/07/2024
24/09/2024

Article received on:
Accepted for publication:

1690

Professional Med J 2024;31(12):1690-1696.



Genexpert MTB / RIF

2

an impression generally and especially in WHO
ranks that we will not able to get the targets set in
WHO strategy and world cannot end Tuberculosis
disease, as a public health problem till 2035 as
envisioned in the End TB Strategy.”

An urgent call for whole world regardless to
their development, developed or developing,
in a partnership, in September 2015, United
Nation declared an Agenda for Sustainable
Development for 2030.2 This declaration contains
17 Sustainable Development Goals (SDGs),
for all countries. In this regard, tuberculosis
cannot to tackle without the help of each other.
For above mentioned strategy, Diagnostic tools
are key for tuberculosis management. For early
diagnosis and treatment, GeneXpert MTB/RIF
assay is regarded as one of the best available
tool which helps in ending Tuberculosis.® This
test provides the TB patients maximum benefits
in this regard and give opportunity to interrupt
the mycobacterium transmission which helps us
to fulfil UN agenda. In high tuberculosis burden
countries such as India, Pakistan, transmission
of TB organism is main problem which can be
solve by proper and early detection of organism
and early and proper treatment. Initially, WHO
recommended this test for MDR TB cases and
HIV positive presumptive cases in 2010. As this
test was preferable and initial test for this category
in 2010. After its established effectiveness, in
2013, keeping in mind its performance, WHO
expanded its recommendations regarding the
use of this new diagnostic tool that is GeneXpert
MTB/RIF assay in the replacement of sputum
smear microscopy." GeneX-pert MTB/RIF assay
become more popular as a diagnostic tool in
Tuberculosis programs all over the world for
detection of Mycobacterium. So, in most of the
TB control setting this above mentioned test is
used as the initial diagnostic test. This test also
tells us about resistance of rifampicin, that’s why,
WHO recommended its use because of its ability
to detect resistance to first line anti-Tuberculosis
Drugs.'

We know that there is less sensitivity of
conventional smear microscopy for detection of
Mycobacterium tuberculosis in sputum specimen.

In spite of this, sputum acid-fast smear remains
in developing countries a main diagnostic
tool, due to financial problem, for detection
of Mycobacterium Tuberculosis in sputum of
presumptive Tuberculosis cases. In Far East Asia
country such as Thailand, a study aimed in 2013
to judge the diagnostic capability of GeneXpert
by comparing with sputum smear microscopy
which is used commonly. That study analyzed
the sensitivity and specificity for Gene Xpert MTB/
RIF assay and sputum smear microscopy were
95.3% and 86.4%, 60.5% and 98.5% respectively.
This showed significantly higher sensitivity in
GeneXpert and lower specificity in GeneXpert
than sputum smear microscopy.'® Other studies
like study by Catherina C also concluded that
GeneXpert test is more sensitive, accurate
and effective at low cost for the early diagnosis
of tuberculosis and especially when disease
become resistance to most conventional drug
therapies, early diagnosis may cure the progress
to MDT TB." This characteristic of the test make
it preferable for use in Tuberculosis disease
diagnostic facilities, especially its high sensitivity
in smear- negative tuberculosis.

METHODS

This study was a comparative cross-sectional
study conducted in the outpatient department of
District Head Quarter hospital and Taluka Head
Quarter Hospitals of District Ghotki. The ethical
approval was given by Ethical review committee
of PUMHSW, Nawabshah with letter No: PUMHS/
SBA/PVC/115, dated 30.6.2021.

The study population was Presumptive
Tuberculosis cases in population of District Ghotki.
This study included 350 patients by following the
inclusion and criteria, Inclusion Criteria was, New
Presumptive Pulmonary TB cases and relapse
pulmonary TB cases, having their sputum,
tested for GeneXpert assay and sputum smear
microscopy. Exclusion Criteria was, Chronic
chest diseases such as chronic obstructive
pulmonary disease and extra pulmonary cases
in which sputum smear microscopy cannot be
done. The study design is comparative cross
sectional, having duration of six months from
October 2022 to April 2023, after the acceptance
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of synopsis with a sampling technique is Non
probability Convenience sampling. The inclusion
and exclusion criteria was applied.

The diagnostic test performance of GeneXpert
MTB/RIF assay was evaluated by comparing the
results with sputum smear microscopy results
and taking GeneXpert MTB/RIF as the reference
investigation. A 2 x 2 contingency table was used
for comparison. Frequencies were determined
after the collection and analysis of data for true
positives (TP), true negatives (TN), false positives
(FP), and false negatives (FN). Sensitivity,
specificity, positive predictive value (PPV),
negative predictive value (NPV), and accuracy
were calculated using the standard formulae.
Data was analyzed using SPSS version 25, Data
was expressed in number, percentage, and
proportions in tables., all data from participant
was collected after taking written consent,
confidentiality of data was maintained.

Frequency
Male 187
Valid Female 163
Total 350

RESULTS

In this comparative cross sectional study, sputum
specimens of 350 patients were included. In
Participants, 187 were males and 163 were
females (Table-I), and according to age of patients
see Table-llin this, 53 (15.2 %) patients having age
are under 18 years, 152 (43.4%) patients having
age between 19 and d 40 years, 103(29.4%)
patients having age between 41 and 60 years
and 42 (12%) patients are above 60 years. The
mean age was 39 years (range: 13-98 years).
The result of GeneXpert MTB/RIF test in detection
of MTB DNA is detected in 61 (17.4%) samples
(Table-Ill), whereas sputum smear microscopy
test is positive in 35 (10%) samples. Among these
350 participants, GeneXpert MTB/RIF detected
61 cases, in which 26 (52%) were males and 24
(48%) were females (Table-1V). Data shows that
GeneXpert MTB/RIF detection is approximately
equally distributed in all age group. (See Table-V).
And Table-VI shows the different measures of
accuracy of tests.

Percent Valid Percent Cumulative Percent
53.4 53.4 53.4
46.6 46.6 100.0
100.0 100.0

Table-l. Sex group distribution of the participants (n=350)

Frequency Percent Valid Percent Cumulative Percent
Less than 18 53 15.2 15.2 15.2
19-40 152 43.4 43.4 58.6
Valid 41-60 103 29.4 29.4 88
above 60 42 12 12 100
Total 350 100.0 100.0
Table-Il. Age group distribution of the participants (n=350)
Serial No Test performed Positive result Negative result Total
1. Gene Xpert MTB/RIF assay 61 289 350
2. Sputum Smear microscopy 35 315 350
Table-lll. Summary of sputum smear microscopy and GeneXpert test results
. Gene Xpert MTB/RIF Assay Sputum Smear Microscopy
SlEl (L Detected Non Detected Positive Negative
1 Male 32 146 23 160
2 Female 29 143 12 165
61 289 35 315
Table-1V. Sex wise distribution of GeneXpert positive cases and sputum smear microscopy
Age Group Participants Genexpert Detected Detection Percentage
Below 18 YRS 53 10 18.8
Between 19 to 40 YRS 152 27 17.7
Between 41 to 60 YRS 103 17 16.5
Above 60 YRS 42 07 16.6
Total 350 61 17.4

Table-V. Age group wise GeneXpert detection percentage
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Sputum Smear Gene Xpert Results

Microsco Not
Fiesultspy Detected Detec::ted iz
Positive 35 (TP) 0 (FP) 35
Negative 26 (FN) 289 (TN) 325
Total 61 289 350

Table-VI. Shows the measures of diagnostic accuracy
of sputum smear microscopy

Measures of Diagnostic Accuracy of sputum
Smear Microscopy

Sensitivity
True Positive / (True Positive + False Negative)
35/35+26 = 35/61 = 0.57 x 100 = 57

Specificity
True Negative / (True Negative + False Positive)
289/289 = 1x 100 =100

Positive-Predictive Value (PPV)
True Positive / (True Positive + False Positive)
35/35+0 = 1x100 =100

Negative-Predictive Value (NPV)
True Negative / (False Negative + True Negative)
289/315 = 0.917 x 100 = 91.7

Accuracy

True Positive + True Negative / (True Positive +
False Negative + False Positive + True Negative)
324/350 = 0.925 x100 = 92.5

DISCUSSION

In recent past, Tuberculosis (TB) emerged as
a global health problem with high prevalence.
Timely diagnosis of this fatal disease is very much
essential and important for initiating an effective
management and it will then helpful for control of
TB transmission in the community. As we are well
aware that mycobacterial culture and sensitivity
is the gold standard test, in this regard. But in
past, mycobacterium Tuberculosis detection
in sputum specimen in Pakistan and low and
middle income countries mainly depends on
conventional methods such as sputum smear
microscopy. With the advancement in Diagnostic
technologies, role of molecular diagnostic tools
increases as of their good performance, in clinical

sputum specimens and others within limited time.
As we know, variation ranging 20% to 80% of
sputum smear in detection of mycobacterium,
making this diagnostic tool less reliable.'® In
contract, GeneXpert MTB/RIF assay reliability
is much better incomparable to sputum smear
microscopy. The aim of this study is to evaluate
the performance of GeneXpert MTB/RIF when
comparing with sputum smear microscopy.

This study included different age groups are
approximately equally effected, but males are
more effected than females. Global TB report
of 2019 also showed male predominance in
presumptive Tuberculosis cases in Pakistan.!”
Low positive cases in female as compare to
males is due to unawareness about sputum
collection in females, this was a analysis of
positive cases among both sex. It is also noticed
cases of Tuberculosis are less in Adolescents and
children as per their population size. This may
be because wide spread use of BCG vaccine in
Expanded program of immunization in Pakistan.
BCG vaccination coverage in Pakistan is much
better as compared to other vaccines that is 80
%, which is good explanation for the decrease TB
prevalence as per population size in adolescents
and children in our study.'®

This study reveals that 57 % sensitivity for sputum
smear microscopy, which is moderate. But this
diagnostic tool showed high specificity, positive-
predictive value, and negative-predictive value
taking the sputum GeneXpert MTB/RIF assay
as the reference test. In this study, 26 confirmed
Tuberculosis cases were missed by Sputum
smear microscopy. GeneXpert MTB/RIF test
which detected 61 cases in our study. In some
other studies, similar findings were observed.
The reason behind these missed cases or the
lower sensitivity of sputum smear microscopy is
because of it needs 5,000 bacilli/ml of sputum
specimen to detect mycobacterium properly
and for GeneXpert MTB/RIF assay is 136 bacilli/
ml is needed to detect mycobacterium properly
in aspecimen.” This is the main reason in
developing countries, MDR

Tuberculosis is increasing day by day, because
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of lack of accurate or advanced diagnostic tools.
The main theme for introduction of reliable and
advanced diagnostic tool is to tackle missed
cases of tuberculosis which prolongs morbidity
and ultimate increase in morbidity in the affected
individual.

The infectious rate of smear negative cases are
less in comparison of smear positive cases , but
transmission and spread of Tuberculosis also
depend upon these missed cases, as precautions
are not taken because of unawareness of cases.
As documented, tuberculosis transmission
percentage is 10%-20%, in smear-negative cases
of pulmonary Tuberculosis.?® If we minutely go
through the entire period of patient from being
infected, diseased, diagnosed and treated. We
came to know that main problem of controlling
this disease is timely and proper diagnosis. So,
during this period, Patient, his family and his
community suffer financial as well as mental
effects of disease. Therefore, this study as well
as other studies are evident that GeneXpert is
advance and more sensitive and specific test for
the diagnosis of Pulmonary Tuberculosis. It is also
rapid and less expensive to culture and sensitive
method. So, in the interest of Patient, GeneXpert
testing where available, will be beneficial for
patient in terms of reducing morbidity in the
patients and other direct as well as indirect costs
of Tuberculosis disease due to missed cases in
presumptive Tuberculosis especially in smear-
negative pulmonary Tuberculosis.

CONCLUSION

This Study concluded that, the GeneXpert MTB/
RIF Assay outperforms conventional diagnostic
tools like sputum smear microscopy in diagnostic
accuracy and performance. It is particularly
effective in smear negative microscopy results,
particularly in low mycobacterium loaded sputum.
The rapid and simple test makes it a valuable tool
for rapid diagnosis of Tuberculosis.

RECOMMENDATIONS

Keeping in view, the findings of our study. |
recommend the policy makers to take necessary
steps to address following

e Availability of GeneXpert MTB/RIF assay

should be made where detection rates are
low due to dependency on only sputum
smear microscopy.

o Staff working in GeneXpert laboratories
should be trained well and they should be
free from other hospital responsibility, so that
they can work properly.

e GeneXpert also detects RR that is rifampicin
resistance. | recommend that previously
treated cases should be tested for GeneXpert
MTB/RIF assay to detect timely cases of MDR.

e | also recommend that more research is
needed to find out more ways by introducing
better and advance diagnostic technology
which will improve the present situation.
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