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ABSTRACT

Objective: To see diagnostic accuracy of GeneXpert MTB in diagnosing pulmonary tuberculosis in sputum smear negative
patients.

Study Design: Cross-sectional Study.

Place and Duration of Study: Department of Pulmonology, Pakistan Emirates Military Hospital Rawalpindi, Pakistan from
May to Oct 2024.

Methodology: Patients having at least any of two clinical criteria and at least one radiological finding suspected of TB and
were included. The clinical criteria comprised of intermittent fever or persistent cough for greater than 3 weeks, drenching
night sweats for more than 2 weeks, HIV positive patients, weight loss greater 5% of body weight, and haemoptysis. The
radiological criteria included cavitatory lesions, consolidation, pleural effusion or hilar adenopathy on chest radiographs.
After initial history and investigations, all patients went through fiber optic bronchoscopy. The Lowenstein Jensen (LJ)
medium was used for sample inoculation and incubated for 8 weeks. The GeneXpert MTB samples were processed as per
manufacturer's specifications.

Results: In this study, one hundred and twenty-two (n=122) patients median age of 46.00(28.75-59.25) years were included.
The cough 95(77.87%), fever 79(64.75%) and weight loss 74(60.66%) were common symptoms respectively. The upper lung
zone 84(68.85%) and middle lung zone 12(9.84%) were commonly involved. The GeneXpert MTB was reported high positive
in 41(33.61%) patients. The GeneXpert MTB was found to be 92.64% sensitive, 85.71% specific and 90.98% accurate. The
positive predictive and negative predictive values were 91.30% and 90.56% respectively.

Conclusion: GeneXpert MTB is a reliable tool to test smear-negative patients suspected of tuberculosis.
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INTRODUCTION

Pulmonary Tuberculosis (TB) is communicable
and contagious disease caused by a fastidious and
difficult to culture acid fast bacillus known as
Mycobacterium Tuberculosis (MTB) also know a
Koch’s Bacillus.! TB is known for being the leading
cause of death from single agent and also comes in top
10 disease causing morbidity and mortality.?? Pakistan
is fifth largest host of the TB and comes under the
Eastern Mediterranean Region (EMRO). The
government of Pakistan offers nationwide free
diagnostics and treatment for TB through 1500
healthcare facilities and by similar number of
laboratories as party of TB control and prevention
initiative.* The timely diagnosis not only decreases
morbidity and mortality but also lessens the financial
burden on health-care delivery system.
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The sputum smear is the most common and
widely used method for diagnosis but with very
variable sensitivity.> The MTB culture is gold standard
but it very time taking. It takes from 21 days in liquid
medium to 56 days in standard culture mediums.¢
Recently, a new TB diagnostic test, GeneXpert MTB
has been introduced that is also recommended by
World Health Organization for TB diagnostic
purposes and same has been recommended by
International Standard for TB care (ISTB) for smear
negative cases.”8

The GeneXpert MTB involves nucleic acid
amplification technique (NAAT) / polymerase chain
reaction (PCR) for detecting MTB deoxyribonucleic
acid (DNA). It is rapid (48 hours) and safe (bactericidal
medium) compared to smear and culture.®? Difficulty
usually arises when there is scarce or no sputum
production or compromised cough reflex in a patient
with high suspicion of pulmonary TB in cases when
smear is negative for MTB or culture is negative and
pulmonary TB is still suspected. To cater this
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bronchoalveolar washings (EBW) with or without
bronchial biopsy are taken via bronchoscopy.

Keeping above in view and high burden of
Pulmonary TB in our community, this study was
planned to see the sensitivity and specificity of
GeneXpert MTB in bronchoalveolar lavage/ washings
in smear negative patients suspected with TB. This
study will not only help clinicians make better
management decisions in suspected cases, but it will
also help in making early diagnosis.

METHODOLOGY

This cross-sectional study was conducted at
Department of Pulmonology and Bronchoscopy, Pak
Emirates Military Hospital (PEMH) Rawalpindi after
ethical approval form Institutional Ethical Committee
(vide certificate number # A/28/ERC/85/24) This
study spanned over 6 months from May 2024 to
October 2024. The sample size was calculated using
online WHO Sample Size calculator and sensitivity
calculator with confidence interval of 95%, margin of
error 5%, and GeneXpert MTB sensitivity of 81.6% and
culture sensitivity of 86% as used by Khalil KF et al.,
the sample size came out to be 93.10 The informed
consent was taken from all suspected TB smear
negative patients for screening and inclusion into the
study while written consent was taken as per
departmental guidelines for bronchoscopy. The
convenient sampling technique was used for patient
enrollment.

Inclusion Criteria: Patients greater than 18 years of
age from both genders having at least any of two
clinical criteria and at least one radiological finding
suspected of TB were included. The clinical criteria
comprised of intermittent fever or persistent cough for
greater than 3 weeks, drenching night sweats for more
than 2 weeks, HIV positive patients, weight loss
greater than 5% of body weight, and haemoptysis. The
radiological criteria included cavitatory lesions,
consolidation, pleural effusion or hilar adenopathy on
chest radiographs.

Exclusion Criteria: Individuals on TB treatment,
coagulopathy, respiratory failure, lung cancer,
hemodynamically unstable patients and those not
consenting for bronchoscopy were excluded from the
study. Moreover, pregnant females and those unfit for
bronchoscopy were also excluded.

The demographic details, clinical history and
relevant examinations of all patients were done. The
chest radiograph, coagulation profile, anti-HbsAg, and

anti-HCV antibodies of all patients were done.
Patients were prepared as per departmental guidelines
for bronchoscopy. The flexible fiber optic
bronchoscopy was done under conscious sedation.
After careful examination of bronchial tree, 0.9%
normal solution was instilled at or around lesion site
and minimum of three bronchoalveolar lavage
samples were collected. The patients’ vitals were
continuously monitored during the procedure and in
recovery room after the procedure for 02 hours. The
samples were processed as per the hospital’s
laboratory standard operating procedures. The
Lowenstein Jensen (LJ) medium was used for sample
inoculation and incubated for 8 weeks. According to
manufacturer instructions and specifications, the
GeneXpert MTB samples were processed and
interpreted as very low positive, low positive, medium
and high positive.

The data was analyzed using Statistical Package
for Social Sciences (SPSS) Version 25:0. The Shapiro-
Wilk test was used to check normality of quantitative
variables. The normally distributed quantitative
variables were represented using Mean+SD while for
skewed quantitative data, median and interquartile
range was used. The categorical data was represented
using frequency and percentages. The sensitivity,
specificity was calculated using standard formulas for
GeneXpert MTB using culture as gold standard.

RESULTS

In this study, one hundred and twenty-two
(n=122) patients suspected of pulmonary TB were
included. The median age was 46.00 (28.75-59.25)
years. The sample population was male predominant
66(54.10%) and 56(45.90%) were females. Among the
sampled, 22(18.03%) were smokers. The cough
95(77.87%) was the most common symptom followed
by fever 79(64.75%), weight loss 74(60.66%) and night
sweats 68(55.74%) respectively. On chest radiographs,
upper lung zone 84(68.85%) and middle lung zone
12(9.84%) were commonly involved. The GeneXpert
MTB was reported high positive in 41(33.61%),
medium positive 17(13.93%) and low positive in
8(6.56%). Rest of the details are given in Table -1.

Detailed analysis showed, there were 63(51.64%)
true positive (TP) cases while 48(39.34%) were true
negative (TN) cases. The sensitivity of GeneXpert MTB
came out to be 92.64% while specificity was 85.71%
with MTB culture on L] Medium as a gold standard.
Details are given in Table-II.
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Table-I: Characteristics of Sample Population (n=122)

Characteristics Values
Median Age (years) 46.00 (28.75-59.25)
Gender, n (%)

Male 66(54.10%)
Female 56(45.90%)
Smoking History, n (%)

Yes 22(18.03%)
No 100(81.97%)
Clinical Symptoms, n (%)

Cough 95(77.87%)
Fever 79(64.57%)
Weight Loss 74(60.66%)
Night Sweats 68(55.74%)
Dyspnoea 47(38.52%)
Anorexia 20(16.39%)
Haemoptysis 8(6.56%)
Chest Radiograph Findings, n (%)

Upper Zone Infiltrates 84(68.85%)
Middle Zone Infiltrates 12(9.84%)
Lower Zone Infiltrates 6(4.92%)
Pleural Effusion 8(6.56%)
Cavitatory Lesion 7(5.74%)
Consolidation 5(4.10%)
GeneXpert MTB Assay

High Positive 41(33.61%)
Medium Positive 17(13.93%)
Low Positive 8(6.56%)
Very Low Positive 5(4.10%)
Negative 51(41.80%)

Table-II: Sensitivity, Specificity, PPV, NPV and Accuracy of
GeneXpert MTB (n=122)

Culture Culture

Positive Negative
GeneXpert MTB Positive 63 (51.64%) 6 (4.92%)
GeneXpert MTB Negative 5 (4.10%) 48 (39.34%)

Sensitivity= TP/(TP+FN)= 63/(63+5)*100=92.64 %

Specificity= TN/(TN+FP)= 48/(48+6)*100=85.71%

Positive Predictive Value= TP/(TP+FP)*100= 63/(63+6)*100= 91.30%
Negative Predictive Value= TN/(TN+FN)*100= 48/(48+5)*100= 90.56%
Diagnostic Accuracy=(TP+TN)/All patients*100 = (63+48)/122*100=90.98 %

DISCUSSION

This study had a cohort of 122 patients, 66
(54.10%) were males. The cough 95(77.87%) was most
common pulmonary manifestation of the disease
followed by fever 79(64.57%) and weight loss
74(60.66%). The anorexia 20(16.39%) and haemoptysis
8(6.56%) were the least common reported symptoms.
The GeneXpert MTB was negative in 51(41.80%)
patients. The GeneXpert MTB was reported high
positive in 41(33.61%), medium positive in 17(13.93%),
low positive in 8(6.56%), and very low positive in
5(4.10%). The GeneXpert MTB was found 92.64%
sensitive, 85.71% specific and 90.98% accurate. The
positive predictive and negative predictive values

were 91.30% and 90.56% respectively. These results
show the GeneXpert MTB to be reasonably sensitive,
specific and accurate. The findings were comparable to
the observations reported by Omar A, et al.'! However
the specificity in our study was less compared to the
one in their study (94.4%).

A study conducted in Nepal also looked for
diagnostic accuracy of GeneXpert MTB in smear
negative patients, the researchers found very
promising specificity, PPV and NPV while sensitivity
(74.3%) was low.2 Our study showed comparable
results in case of NPV, PPV while it came the opposite
in case of sensitivity and specificity. This change in
values might be due procedural differences as in our
study we used BAL samples while they used carefully
collected standard sputum samples. In another
research, the GeneXpert MTB/ RIF was found highly
sensitive and specific for detecting MTB, the findings
are coherent with our findings.13

In a study by Rakha et al done in China also
tested the GeneXpert MTB role in detecting MTB in
smear negative TB suspected cases.!* They had
GeneXpert MTB sensitivity (81.25%), specificity
(95.42%) and accuracy (94.08%) respectively. Similarly,
research done by Malik et al., showed a sensitivity
(86.36%) and specificity (84.1%) for GeneXpert MTB in
smear negative patients.’> These findings are close to
the observations of our study. Thus, potentiating the
role of GeneXpert MTB in diagnosis of such cases. The
lower specificity in this study is due to comparison
with gold standard i.e. culture on L] Media. Similar
differences with variable increment or decrement in
specificity has been reported by other researchers as
well.16-18 Moreover, these near cut differences in end
results can be plausibly explained by different
techniques of sampling, sample handling and culture
media and populations demographics.

This study had comparatively low specificity due
to increased number of false positive results. Gowda et
al., conducted a study which showed false positive
results were more commonly seen in patients
previously treated TB treated patients. The reason for
false positive results can also be explained by use of
prophylactic antibiotics which might also affect the
MTB.1® Moreover in another study it was postulated
that the patients who were previously treated in a 5
years time yield false positive results as a dead MTB
can be present in bronchial tree.l” Zhang et al., in meta-
analysis reported the lower specificity of GeneXpert
MTB might be due to higher sensitivity.? This comes
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at a cost as these false positive results like 4.92% in this
study can lead to unnecessary long and cumbersome
treatment of anti-tuberculous therapy.?! Despite all
these limitations of GeneXpert MTB, it remains as one
of the most suitable option as it is safe, quick and has
promising diagnostic accuracy.

LIMITATIONS OF STUDY

This study has certain limitations. In this study, we took
sputum smear negative patients and did not do any smear
studies on BAL or washings. We suggest a large, multicentre
clinical trial should be done to study patients which a
suspected of having TB as in our population injudicious use
of antibiotics, steroids and incomplete antituberculosis
therapy remains a concerning issue.

CONCLUSION

The higher number of pulmonary TB positive patients
(55.73%) on bronchoalveolar lavage/ washings in smear
negative patients shows the importance of GeneXpert MTB.
To conclude, the GeneXpert MTB can be used as a diagnostic
modality in smear negative patients who are highly
suspected of pulmonary TB.
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