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ABSTRACT

BACKGROUND & OBJECTIVE: Pleural tuberculosis is a common type of extrapulmonary tuberculosis and remains a 
common problem for pulmonologists. Early detection of tuberculosis is a global priority for TB control. Gene Xpert is a 
real-time PCR, which can reveal Mycobacterium tuberculosis within 2 hours. This study will bridge the gap and help the 
pulmonologist for deciding on the use of Gene Xpert as diagnostic tool for pleural tuberculosis. Our objective is to find the 
frequency of positive Gene Xpert among patients of pleural tuberculosis presenting to tertiary care hospital.
METHODOLOGY: A Cross-sectional study was conducted in the Department of Pulmonology, Aziz Fatima Hospital, 
Faisalabad from 26 February 2022 to 25 March 2022. Total 187 patients ages between 15-80 years having pleural tuberculosis 
diagnosed during last 6 months were included in the study. Patients already taking anti-tuberculosis therapy were excluded. 
Pleural fluid was processed in Aziz Fatima Hospital, Faisalabad laboratory for Gene Xpert immediately. Reports were 
collected next day and noted in the proforma. Positive Gene Xpert as per operational definition. Data was stratified for 
variables like age, gender, comorbidities (like diabetes mellitus, and smoking status). Chi-square test was applied taking 
p-value ≤ 0.05 as significant.
RESULTS: Out of 187 patients, mean age was 43.71±14.93 years. 95(50.8%) patients were male and 92(49.2%) patients 
were females. Positive Gene Xpert was found in 49(26.2%) patients. Out of 72 diabetic patients, 23(31.9%) patients had 
positive Gene Xpert and out of 115 non-diabetic patients, 26(22.6%) patients had positive Gene Xpert with p-value = 0.158.  
Out of 82 smoker patients, 27(32.9%) had positive Gene Xpert and out of 105 non-smoker, 22(21%) had positive Gene Xpert 
with p-value=0.065.  
CONCLUSION:  Gene Xpert can be used as a reliable investigation for detection of pleural tuberculosis and timely initiation 
of treatment.
KEY WORDS: Pleural Tuberculosis, Gene Xpert, Anti-Tuberculosis Therapy.

INTRODUCTION

Tuberculosis (TB) remains a global health problem, with 
8.7 million new cases reported in 2011 [1]. Pulmonary TB 
is the most common type of TB but the disease burden 
of extrapulmonary TB increases to ~50% in high HIV 
prevalence areas [2]. Pleural TB is a common type of 
extrapulmonary TB and remains a common problem for 
pulmonologists. The diagnosis of pleural aspirate requires 

time consuming and painful procedures. To obtain quick 
results, nucleic acid amplification tests are increasingly used 
worldwide for the rapid detection of tuberculosis.
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Gene Xpert is a real-time PCR, which has been introduced 
into high burden areas and is able to detect Mycobacterium 
tuberculosis within 2 hours [3]. Gene Xpert has been 
introduced by the WHO as a rapid test for both smear 
positive and smear-negative respiratory samples [4].
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Another study showed even a lower frequency of pleural 
tuberculosis patients as positive by Gene Xpert i.e. 22.5%[7]. 
Thus the data regarding the sensitivity of Gene Xpert 
for detection of pleural tuberculosis shows considerable 
variation. Moreover, the reliability of these results is  
doubtful because of limited sample size and a difference in 
prevalence of tuberculosis that varies throughout the world 
while no local data is available. The diagnosis of pleural 
tuberculosis is difficult and available tests are usually 
expensive and time-consuming taking days to weeks for 
diagnosis[8].

The Aim of this study is to find the role of Gene Xpert [9] 

in detecting patients with pleural tuberculosis presenting to 
the tertiary care hospital of Faisalabad. This will help the 
pulmonologist for making decision regarding use of Gene 
Xpert as diagnostic tool for pleural tuberculosis.

METHODOLOGY

Total 187 patients ages between 15-80 years having pleural 
tuberculosis diagnosed during last 6 months between 26 
February 2022 to 25 March 2022 were included in the study 
after taking ethical approval (IEC/171-22). Patients already 
taking anti-tuberculosis therapy were excluded. Sample size 
of 187 cases is calculated with 95% confidence level, 5% 
margin of error and taking expected percentage of positive 
Gene Xpert as 22.5%. 
Pleural tap was done using aseptic techniques undertaking 
standard protocol by the researcher himself and processed 
in Aziz Fatima Hospital Faisalabad laboratory for Gene 
Xpert[10] immediately. Reports were collected next day 
and the results were noted in the proforma. Positive Gene 
Xpert as per operational definition and Confidentiality of 
data ensured. Pleural tuberculosis was defined as patients 
showing one or more caseating granulomas on pleural biopsy 
report or raised ADA level [11] as having pleural tuberculosis.

Gene Xpert is a  real-time PCR used to detect mycobacterium 
tuberculosis. A report showing any detection of 
mycobacterium tuberculosis RNA polymerase (rpoB) gene 
(Qualitative) on pleural fluid sample done with the help 
of WHO approved Gene Xpert  machine, was labeled as 
positive Gene Xpert. Data entered and analyzed using SPSS 
v25.0. Numerical variable i.e. age was summarized as mean 
and standard deviation. Qualitative variables like sex and 
positive Gene Xpert were presented in the form of frequency 
and percentages. Data was stratified for variables like age, 
gender, comorbidities (like diabetes mellitus, and smoking 
status).  chi-square test was applied taking p-value ≤ 0.05 as 
significant.

RESULTS

Total 187 patients having ages between 15-80 years of either 

Out of 187 patients, 49(26.2%) had positive Gene Xpert 
Table-III. Among patients, 72(38.5%) patients had diabetes 
mellitus, 82(43.9%) patients were smokers. Maximum 
number of patients with positive Gene-Xpert were seen in 26 
to 35 years of age group (i.e 29 %), while minimum number 
with positive Gene-Xpert was seen in above 55 years of 
age group (i.e 14%) out of 95 male patients, 25(26.3%) 
had positive Gene Xpert   and out of 92 female patients, 
24(26.1%) patients had positive Gene Xpert with p-value = 
0.972 Table-V.
 Out of 72 diabetic patients, 23(31.9%) had positive Gene 
Xpert and out of 115 non-diabetic patients, 26(22.6%) 
patients had positive Gene Xpert with p-value = 0.158 
Table-VI. 
Out of 82 smoker patients, 27(32.9%) patients had positive 
Gene Xpert and out of 105 non-smoker patients, 22(21%) 
had positive Gene Xpert with p-value=0.065 Table-VI. 

Gender n (%)

Male 95(50.8)

Female 92(49.2)

Total 187

Table-I: Frequency distribution of gender.

Age groups n (%)

15 to 25 25 (13.4)

26 to 35 44 (23.5)

36 to 45 28 (15)

46 to 55 33 (17.6)

Above 55 57 (30.5)

Table-II: Frequency distribution of age.

Yield of gene Xpert in pleural Tb

Positive Xpert MTB/RIF assay n (%)

Yes 49(26.2)

No 138(73.8)

Total 187

Table-III: Frequency distribution of positive Gene Xpert.

One study demonstrated about 58.2% of the patients having 
extrapulmonary tuberculosis were detected positive by 
Gene Xpert [5] while other study found that about 47% of the 
patients with pleural tuberculosis were detected positive by 
Gene Xpert [6]. 

gender already diagnosed pleural tuberculosis during last 6 
months were included in the study 95(50.8%) patients were 
male, while 92(49.2%) patients were females table-I. Out 
of 187 patients, mean age of the patients was 43.71±14.93 
years. Minimum age was 15 years while maximum age was 
80 years. Out of 187 patients, 25(13.4%) patients had ages 
between 15-25 years ,44(23.5%) patients had ages between 
26-35 years, 28(15%) patients had ages between 36-45, 
33(17.6%) patients had ages between 46-55 and 57(30.5%) 
patients had age >55 years Table-II.
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Positive Result Total

Yes No

15 to 25 7 18 25(13.4%)
Age 26 to 35 13 31 44(23.5%)

36 to 45 9 19 28(15.0%)
46 to 55 12 21 33(17.6%)
Above 55 8 49 57(30.5%)

Total 49 138 187(100%)

Table-IV: Table of association among the age and Gene 
Xpert.

Chi-square value = 6.933		         p-value = 0.139

Positive Result Total
Yes No

Male 25 70 95(50.8%)

Gender Female 24 68 92(49.2%)

Total 49 138 187(100%)

Table-V: Table of association among the gender and 
Gene Xpert.

Chi-square value = 0.001	                        p-value = 0. 972

Table-VI: Table of association among the diabetic, 
smokers, HIV patients and Gene Xpert.

Variables
Positive 
Result Total

Chi–Square 
value p-value

Yes No

Diabetic 23 49 72(38.50%) 1.996 0.158

Non-
Diabetic

26 89 115(61.50%)

Smokers 27 55 82(43.85%) 3.414 0.065

Non-
Smokers

22 83 105(56.15%)

DISCUSSION

Tuberculosis (TB) is a major health problem worldwide. 
Pleural TB is the second most common type of 
extrapulmonary Tuberculosis [12]. Diagnosis of pleural TB 
is made with examination of pleural fluid and/or biopsy 
specimens using ZN staining, AFB culture, PCR, evaluation 
of pleural fluid characteristics, and/or histopathology. 
However, these methodologies are time taking and have 
different sensitivities. There is a great need for a rapid 
detecting technique.
In December 2010, the World Health Organization (WHO) 
introduce GeneXpert for the rapid diagnosis of TB and 
multidrug-resistant TB (MDR-TB) [13]. Gene Xpert is capable 
of detecting the Mycobacterium tuberculosis and detecting 
rifampicin resistance in <2 h. Several studies have assessed 
the Gene Xpert in pulmonary TB and a meta-analysis of 16 

Results of study revealed mean age of the patients was 
43.71±14.93 years. Most of the patients (30.5%) had age 
>55 years. There were 50.8% males and 49.2% females. 
Positive Gene Xpert was found in 26.2% patients. Positive 
Gene Xpert was equally common among all age groups 
(p-value = 0.139), both gender (p-value=0.972), diabetic 
patients (p-value =0.158) and smokers (p-value=0.065). 
One study showing comparison of same day diagnostic 
tools including Gene Xpert and unstimulated IFN-γ for the 
evaluation of pleural tuberculosis. According to their results, 
positive Gene Xpert was found in 22.5%[7,14].  
  Other study conducted on rapid diagnosis of pleural 
tuberculosis by Gene Xpert using pleural biopsy and 
pleural fluid samples. Positive Gene Xpert was present in 
85.7%[15]. They concluded that Gene Xpert on pleural biopsy 
specimens may provide an accurate diagnosis of pleural TB. 
Another study conducted on Gene Xpert for diagnosis of 
pleural tuberculosis. The results of their study showed that 
25% patients had positive Gene Xpert[16]. They concluded 
that Gene Xpert on pleural fluid is feasible but has low 
sensitivity and is linked to a positive pleural fluid culture.
 One Pakistani study conducted on Gene Xpert–diagnostic 
role in tuberculous pleurisy [17]. The results of their study 
showed that 12% patients had positive Gene Xpert. They 
concluded that Gene Xpert is a useful new rapid technique 
to diagnose tuberculous pleurisy[17]. 

CONCLUSION

Gene Xpert is a simple test which provides results in just 2 
hours as compared to other diagnostic tests which takes time 
from days to weeks. Gene Xpert MTB/RIF can be used as 
a reliable investigation for diagnosing pleural tuberculosis 
and initiation of treatment leading to decrease in time of 
diagnosis on a resource limited country.
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