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Abstract

Background: Tuberculosis is a life-threatening disease worldwide whereas
pleural effusion is second common presentation as regard to extrapulmonary
TB. Present study was conducted to see the efficacy of Gene Xpert MTB/RIF,
AFB smear by microscopy and culture to diagnose tuberculous pleurisy.

Methodology: This cross-sectional study was conducted at institute of chest
medicine/PHRC King Edward Medical University during the period January
2017 to January 2019. Inclusion criteria consist, no gender distinction, no age
limit, patients who have never taken ATT and exudative, lymphocytic predomi-
nant with high adenosine deaminase (ADA) level >40 IU/L in pleural effusion.
Informed consent was taken to get the sample of 120 cc pleural fluid from each
patient. A 20cc fluid from each patient was analyzed for biochemistry, cytology
and ADA level. The remaining (100cc) sample was processed by PHRC lab for
Gene Xpert MTB/RIF, ZN staining and culture. The data was processed by
SPSS.

Results: A total number of 150 cases of exudative lymphocytic with high ADA
level in pleural effusion were included, of which 104 were males, and 46 were
females. Age range was between 18 - 79 years with mean age of 37.1 =
16.5years for males and for females it was between 16 - 70 years with mean age
of 32.3 £ 14.3 years. ZN staining was positive in 12 (8%) patients and culture
was positive in 18 (12%) cases, MTB was detected by Gene Xpert in 28 (18%)
and RIF resistance was positive in 4 (50% of each were male and female)
patients.

Conclusion: Diagnostic efficacy of both smear and culture is low as compared
to Gene Xpert but these techniques are of great use in the confirmation of
diagnosis of tuberculous pleurisy.
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Introduction

Tuberculous pleural effusion depends mainly on
detection of Mycobacterial tuberculosis in the Pleural

uberculosis is a common infectious disease
which can lead to death. It is one of the top ten
causes of deaths globally.' Pulmonary TB is the
most common presentation of Tuberculosis while
pleural effusion is the second common presentation

as regards extra pulmonary TB.* Diagnosis of

fluid or microbiological culture or histopathology of
pleura. These methods are invasive, laborious, time
consuming and insensitive.

Demonstration of Acid fast bacilli by microscopy and
culture is a traditional method which is in use for many
years. Pleural fluid is a paucibacillary sample. The
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sensitivity of pleural fluid microscopy is about 10%
and of culture is about 20% respectively.’

Gene Xpert MTB/RIF assay is a new technique, which
is an automated cartage based nucleic acid amplifica-
tion test for MTB. This technique has the capability to
detect not only mycobacterium tuberculosis nucleic
acid but also resistance to Rifampicin in less than two
hours. WHO has recommended this technique for the
diagnosis of Pulmonary and extrapulmonary TB for
initial screening of suspects having MDR resistance
and HIV coinfection. Most of the times sputum is
used for screening and there are relatively scares
studies using other types of samples like pleural fluid
and CSF etc.

Studies using Xpert MTB/RIF in the diagnosis of
tuberculous effusion have variable sensitivity and
specificity ranging from 13to0 100%.>°

The purpose of this study is to compare the efficacy of
Gene Xpert MTB/RIF, AFB microscopy and culture in
the diagnosis of Tuberculous pleural effusion.

Methodology

This cross-sectional study was conducted at institute
of chest medicine/PHRC King Edward Medical

University during the period January 2017 to January
2019. A total 150 cases were included in this study.
Amongst these 104 were males and 46 were females
with mean age of 36.4 years and 32.3 years of males
and females respectively. Informed consents was
taken to get the sample of 120cc pleural fluid from
each patient. 20cc fluid was sent for biochemistry,
cytology and ADA. The remaining sample was divided
into two and sent to PHRC lab for processing by
Genexpert MTB/RIF, ZN staining and culture on LJ
media. Only those cases of pleural fluid were included
in the study who have exudative pre-dominantly
lymphocytic with high ADA level (>40IU/L). The data
was processed by SPSS.

Results

Study comprised of 150 cases of pleural effusion.
Amongst these 104 were males and 46 were females
Figure 1 gender distribution. The mean age was
37.1+£16.5 years and 32.3+14.3 years of males and
females respectively. Initial diagnosis of Tuberculous
Pleural Effusion was made by pleural fluid analysis
that include biochemistry cytology and ADA level
whichis shownintable1 &2.

Figure 1: Gender Distribution of study subjects

Female
Gender
m Male
104
Table 1: Biochemistry of Pleural fluid
1 Protein 3.2t0 7.4 g/DL
LDH 320-700U/1
3 ADA >401U/L

Table 2: The cytology of pleural fluid among study cases

Lymphocyte Count No. of Cases
90 - 100% 58 %
80 - 89% 42 %
70-79% 25 %
60 - 90% 15 %
55 - 59% 10 %
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Out of total 150 cases, 12 (8%) were positive for AFB
by ZN staining, amongst AFB positive cases 8 (75%)
were males and 4 (25%) were females. The culture
was positive in 18 (12%) cases. Amongst culture
positive patients were 12(75%) males and 6 (25%)
were females. All smear positive cases were culture
positive table 3.

Table 3: Finding of study cases

Gene Xpert MTB/RIF detected mycobacteria
Tuberculosis in 28 (18%) cases. Amongst these 28
cases 18 (64%) were males and 10 (36%) were
females. Rifampicin resistance was detected in 4
(2.6%) cases. Amongst 4 (14.8%) rifampicin resis-
tance detected cases 2(50%) of each were male and
female asintable 3.

Parameter Male N (%) Female N (%) Total N(%)
ZN Smear Positive 8 (75) 4 (25) 12 (8)
AFB Culture Positive 12 (75) 6 (25) 18 (12)
MTB Detected by Gene Xpert 18 (64) 10 (36) 28 (18)
Rif Resistant In Gene Xpert Detected 2 (50) 2 (50) 4 (14.8)

Discussion

Tuberculous pleurisy is one of the most common type
of extrapulmonary TB which is about one fourth of all
extra pulmonary TB cases. It may occur either as
primary or reactive disease.” Initially it was thought
that TB pleurisy is a delayed hypersensitivity reaction
but now itis believed that it is due to direct infection of
pleura with mycobacterial tuberculosis which results
in lymphocytic derived immunological response. This
concept has increased the importance of detection of
Mycobecteria tuberculosis in the pleural fluid and
pleural tissue. So detection of Mycobacteria tubercu-
losis in the pleural fluid and pleural biopsy by either
microscopy or culture or by Gene Xpert MTB/RIF and
histopathology of the pleura are the gold standard for
diagnosis of Tuberculous pleurisy. Gene Xpert
MTB/RIF is relatively new technique which not only
detects the MTB but also resistance to Rifampicin.
Drug resistance TB is a new emerging issue for the
treatment of tuberculosis.

Our study shows positive smear microscopy in 12
(8%) cases with male to female proportion of 2:1.
Culture was positive in 18 (12%) cases with male to
female proportion 2:1. Comparing with the results of
the study conducted by Diacon AH et al. where smear
positivity was 10% and culture was 20% respectively.’
Another study conducted by Qing Zhang et al. shows
AFB smear positivity of 3.1% and culture positivity of
17.8%.° If we compare the results of these studies
with our study the yield of microscopy and culture is
match-able with our results.

As regards Gene Xpert results of our study, there are
28 (18%) cases with male to female proportion of 64%
and 36%. The drug resistance (RR) was detected in
14.8% with male to female proportion of 50% and
50% respectively from MTB detected cases. The

pooled sensitivity shown in the study by Inderpaul
Singh Sehgal et al. is 22.7%.° Another study con-
ducted by Zhen-YU Huo et al. in which pooled
sensitivity of Gene Xpert MTB/RIF was 30% on the
basis of meta-analysis of 23 studies.'” Comparing with
the above mentioned studies, it is obvious that the
yield of Gene Xpert MTB/RIF is low but it has advan-
tage that it indicates the drug resistance also which is
an emerging issue of the present era and the results
available with two hours.

Comparing the results of pleural fluid microscopy,
culture and Gene Xpert MTB/RIF we can conclude
that diagnostic efficacy of both these investigations is
low but these techniques are of great use in the
confirmation of diagnosis of tuberculous pleurisy.
They are also useful in the sense that they are mini-
mally invasive techniques and are easily available at
different centers of developing world, moreover drug
resistance is detected in addition to diagnosis of
MTB.

Conclusion:

Each of the three procedures have its own importance
but for fast and initial diagnostic process Gene Xpert
is of much importance as by use of Gene Xpert
treatment of patients start as soon as possible and
this procedure play important role in achieving the
successful outcome.
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