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ABSTRACT

Extra pulmonary TB is present in 15% of all TB cases. This incidence is higher about 50% in HIV affected
patients. Tuberculous pleural effusion accounts for 4% of all TB cases. |

Though we have lot of diagnostic methods to diagnose pulmonary TB, we are lacking of a good diagnostic
method to identify tubercular pleural effusion.

In this issue we have studied the utility of Nested PCR (MTP40) in diagnosis of tubercular pleural effusion.
We have included 200 pleural effusion patients. The sensitivity of Nested PCR test is 19% and specificity
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100%, Diagnostic Accuracy 59.5%.
This study conducted from May 2017 to June 2019. This is a cross sectional study done in a tertiary care
center in Varanasi included 200 patients of pleural effusion.
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1. Introduction

Tuberculosis is an infectious disease caused by Mycobac-
terium tuberculosis, affecting the lungs mainly. MTB
infection can be silent or it can cause a progressive disease.
Burden of TB is one of the important health issue in
developing countries. Two thirds of Global TB cases were
in 8 countries. India accounts for 27% of Global TB
cases.? Tubercular pleural effusion is a major health seeking
problem in developing countries.

Tubercular pleural effusion is difficult to diagnose
as being a reaction phenomenon, mycobacterium culture
is usually negative. A very small microbial load in
the pleural fluid disfavor the role of direct microscopic
examination by executing Ziehl-Neelsen staining. Different
other biochemical tests including Adenosine deaminase
enzyme, fluid protein level (Light’s criteria), LDH level
in pleural fluid might help in the diagnosis. The definitive
diagnosis is still depends on the identification of MTB or
demonstration of caseous granulomas in pleural biopsy.
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PCR techniques were emerging as a useful tool in
these settings.* Although PCR techniques have been
demonstrated adequate accuracy in pulmonary TB, their
role in pleural TB is not clear.’

Recently different molecular targets are being used for
the rapid diagnosis of tubercular pleural effusion.

2. Materials and Methods

A total of 200 cases of pleural effusion were enrolled in this
cross sectional study. The diagnosis of Tuberculosis con-
firmed by elevated pleural fluid protein levels, lymphocytic
predominance & level of adenosine deaminase enzyme,
clinical diagnosis and the treatment effectiveness on anti-
tubercular therapy. A 15ml pleural fluid was collected in the
falcon tube and was sent for molecular workup and routine
microscopy & ADA.

2.1. DNA extraction and PCR setup

Pleural fluid was taken in a conical falcon tube and
centrifuged at 10000rp for 15 minutes. A 0.5ml of sediment
was suspended in 400 ul of TE buffer and boiled at 100°C
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for 40 minutes. Subsequently, After boiling the suspension
was votexed for 10 minutes. Then 30 ul of SDS and
2 ul of proteinase-K were added and mixed by gentle
inversion and the sample suspensions were incubates at
37°C for 2 hours. After that, 100 ul of SM NaCl was
added and votexed for 15 seconds. Then 80u1 of 10% CTAB
was added in the suspension and all the components were
mixed well. Subsequently the samples were incubated at
60°C in hot water bath to deactivate the proteinase K and
CTAB activity. After incubation, equal volume of Phenol:
chloroform: isoamyl alcohol (P:C:I; 25:24:1) mixture was
added and votexed briefly for 15 seconds. Next the samples
were centrifuged at 10000 rpm for 10 minutes and the
aqueous phase was collected in another fresh eppendorf
tube. An equal volume of chloroform: isoamyl alcohol
C:I (24:1) was added to the aqueous phase and vortexed
briefly for 15 seconds. Then again centrifuged at 10000rpm
for 10 minutes to have aqueous phase. An equal volume
of isopropanol was added to precipitate DNA. A 70%
ethanol was used to remove the traces of isopropanolol. The
extracted DNA Was air dried and dissolved in TE buffer
for further workup. it and kept at room temperature for 5
minutes.

2.2. PCR amplification of target gene

Mtp40 gene of Mycobacterium tuberculosis was amplified
by using the specific primers. For amplification, a nested
PCR was executed. The primary PCR cycle in a volume
of 25 ul, using Forward 5’CGGCAACGCGCCGTCG-
GTGG3’ and reverse primer 5’CCCCCCACGGCAC-
CGCCGGG3’with following thermal conditions: initial
denaturation of 950C for 3 minutes followed by 35 cycle of
denaturation 940C for 1 min, annealing at 650C for 1 minute
and extension at 720C for45 seconds and final extension
of 10 minutes at 720C was executed. PCR secondary
cycle is subjected to initial denaturation of 950C for 3
minutes followed by 35 cycle of denaturation 940C for
1 min, annealing at 650C for 1 minute and extension at
720C for 45 seconds and final extension of 10 minutes
at 720C. Primers were 5°’CGTTCGGGATGCACTGCG3’
and reverse primer 5’CACCCGGCGAATTCGTCAC3’ by
using 1ul of amplicon of primary cycle in a final volume of
25ul.

3. Results

Total of 200 patients of pleural effusion were included in the
present study

We observed Mtp40 specific amplification in a total of 19
cases of the pleural effusion which is Tubercular etiology.
Sensitivity 19%, Specificity 100%, Positive predictive
value 100%, Negative predictive value 55.25%, Diagnostic
Accuracy 59.5%

Table 1: Baseline characteristics

Age group Male Female Total
15-25yr 27 15 42
26-35yrs 18 7 25
36-45yrs 23 5 28
46-55yrs 26 12 38
56-65yrs 25 12 37
66-75yrs 11 5 16
>75yrs 12 2 14
Table 2: Final diagnosis of patients
Characteristics Non Tubercular Tubercular
Pleural effusion Pleural effusion
Number 100 100
Male 72 (72%) 71 (71%)
Female 28 (28%) 29 (29%)
Age (Mean +SD) 50.97+17.56 yrs 41.7+19.72 yrs

Table 3: Pleural fluid characteristics

Parameters Non tubercular Tubercular
pleural effusion pleural effusion
Total count 4826423 26593487
Lymphocyte % 23.5+32 71.5+£28
Neutrophil % 71.89+32 17.2425
Sugar (mg/dl) 112.4 84.4
Protein (gm/dl) 3.59 4.92
ADA (IU/L) 28.8 106.16
Table 4: Result of TB - PCR
TB - PCR Non Tubercular P value
Tubercular pleural
pleural effusion
effusion
Positive 0 19
Negative 100 81 0.00

4. Discussion

Molecular methods are important tools for conforming
Pleural Tuberculosis due to their high specificity >90%.
They are non-invasive and low risk. Sensitivity of PCR
varies from 37% - 77% different studies. This variation is
because of different target used in different studies® and this
is much lower than in other body fluids. The low sensitivity
of PCR in pleural fluid was explained by the low bacilli load,
presence of substances which inhibit amplification in pleural
fluid.”

Some of the previous studies indicated that PCR
techniques using MTP40 are fast, specific methods for
diagnosis if TB.” High sensitivity up to 100% has been
detected by nested.

PCR based on MTP40 target of M.Tuberculosis in
genitourinary TB.® And MTP40 PCR is more sensitive
method for detection of TB from pleural fluid than AFB and
culture.’
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In our study the sensitivity of TB PCR using Mtp40
target to detect Tuberculous pleural effusion is 19% and
specificity is 100%. This is lower than previous studies. In
a study by LM Montenegro et al, found that nested PCR
had sensitivity of 33.3% in pleural fluid and specificity of
94.4%.° Lima et al'? studied 45 patients (16 had pleural
TB) and reported that sensitivity of 31.3% and a specificity
of 96.6%. Much higher sensitivity detected in other studies.
Liu et al. ' reported a sensitivity of 43.3% and a specificity
of 95.5%, Kumar et al. '? reported a sensitivity of 51.7% and
a specificity of 100% in the nested nPCR results. This may
be due to the use of IS1610 target used in most of the studies
which is not tested in our study.

There are high number of false negative results seen
in our study. The reason could be the pleural effusion in
TB patients may be due to the hypersensitivity reaction
rather than pleural invasion. '3 Another reason could be the
specific organism may not be present in the samples due to
its uneven distribution in pleural effusion or the particular
strain MTP40 might be absent in the organism. Because
MTP40 might not be present in all M. Tuberculosis strain. 4

5. Conclusion

Nested PCR — Mtp40 Target can be used for rapid diagnosis
of Tubercular pleural effusion on high suspicion. But
negative results doesn’t rule out tuberculosis.

6. Source of Funding

None.

7. Conflict of Interest

None.

References

1. Sharma SK, Mitra DK, Balamurugan A, Pandey RM, Mehra NK.
Cytokine polarization in miliary and pleural tuberculosis. J Clin
Immunol. 2002;22:345-52.

2. Global Tuberculosis Report - WHO; 2018.

3. Diacon AH, de Wal BWV, Wyser C, Smedema JP, Bezuidenhout J,
Bolliger CT, et al. Diagnostic tools in tuberculous pleurisy: a direct
comparative study: 1. Eur Respir J. 2003;22(4):589-91.

4. Daniel TM. The rapid diagnosis of tuberculosis: A selective review. J
Lab Clin Med. 1990;116:277-82.

5. Centers for Disease Control and Prevention (CDC. Updated guidelines
for the use of nucleic acid amplification tests in the diagnosis of
tuberculosis. MMWR. 2009;58(1):7.

6. Pai M, Flores LL, Hubbard A, Riley LW, Colford JM. Nucleic
acid amplification tests in the diagnosis of tuberculous pleuritis: a
systematic review and meta-analysis. BMC Infect Dis. 2004;4(1):6.

7. MAED, AAW, EME, KMK, AAT, MKEA. Sensitivity of IS6110,
mtp40 and 85B-RNA Based Amplification Assays in the Diagnosis
and Treatment Follow up of Pulmonary Mycobacterium tuberculosis.
J Biol Sci. 2006;6(1):121-6.

8. Garcia-Elorriaga G, Gracida-Osorno C, Carrillo-Montes G, Gonzalez-
Bonilla C. Clinical usefulness of the nested polymerase chain reaction
in the diagnosis of extrapulmonary tuberculosis. Salud Publica Mex.
2009;51:240-5.

9. Rahman MM, Salleh SA, Hussin S. Nested PCR for the Rapid
Detection of TB from Pleural Fluid at HUKM Malaysia. Pak J Biol
Sci. 2008;11:1728-32.

10. Montenegro LML, da Silva BC, da Costa Lima JF, da Cruz
HLA, de Albuquerque Montenegro R, Lundgren FLC, et al. The
performance of an in-house nested-PCR technique for pleural
tuberculosis diagnoses. Rev Soc Bras de Med Trop. 2013;46:594-9.

11. Lima JF, Montenegro LM, Montenegro RA, Cabral MM, Lima AS,
Abath FG. Performance of nested PCR in the specific detection of
Mycobacterium tuberculosis complex in blood samples of pediatric
patients. J Bras Pneumol. 2009;35:690-7.

12. Liu KT, Su WIJ, Perng RP. Clinical Utility of Polymerase Chain
Reaction for Diagnosis of Smear-negative Pleural Tuberculosis. J Chin
Med Assoc . 2007;70(4):148-51.

13. Kumar P, Sen MK, Chauhan DS, Katoch VM, Singh S, Prasad HK.
Assessment of the N-PCR Assay in Diagnosis of Pleural Tuberculosis:
Detection of M.tuberculosis in Pleural Fluid and Sputum Collected in
Tandem. PLoS ONE. 2010;5(4):e10220.

14. Nagesh BS, Sehgal S, Jindal SK, Arora SK. Evaluation of Polymerase
Chain Reaction for Detection of Mycobacterium tuberculosis in
Pleural Fluid. Chest. 2001;119(6):1737-41.

Author biography

Bhupendra Kumar Rajak Junior Resident
J K Mishra Professor

Munesh Kumar Gupta Assistant Professor

Anbarasan Junior Resident

Cite this article: Rajak BK, Mishra JK, Gupta MK, Anbarasan . Utility
of MTP40 nested PCR in diagnosis of tubercular pleural effusion. J
Community Health Manag 2020;7(2):61-63.




