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INTRODUCTION
 Tuberculosis is a chronic infectious disease, which remains a major 
public health problem globally, India being one of the high burden 

1countries.  The clinical manifestations of tuberculosis are of two types: 
pulmonary tuberculosis (PTB) & extra-pulmonary tuberculosis 
(EPTB), the former being commonest. In India, EPTB forms 10 to 15% 

2 of all types of tuberculosis. EPTB is an important clinical problem, 
which is due to dissemination of tubercle bacilli from an initial focus in 
the lungs, primarily by way of the lympho-haematogenous route in 
almost all of the organs & tissues of the body. The disease usually 
occurs some years after the initial infection when the patient's immune 
system breaks down for some reason other than the presence of 

1,2 tuberculosis bacilli in the lung. In EPTB highly vascular areas such as 
lymph nodes, meninges, kidney, spine & growing ends of the bones are 

2 affected. The WHO's “End TB” strategy aims to reduce TB deaths by 
95%, reduce new cases by 90% between 2015 and 2035 and ensure that 

3no family is burdened with catastrophic expenses due to TB.

MATERIALS AND METHOD: 
The prospective study was carried out in the Department of 
Microbiology, Subharti Medical College, and associated Chhatrapati 
Shivaji Subharti Hospital, Meerut, from January 2017-December 2017 
after clearance by institutional ethical committe. Inclusion criteria: i) 
Patients clinically suspected of EPTB, irrespective of age and gender. 
ii) Patients symptomatic for at least six weeks. Exclusion criteria: i) 
Patients with active pulmonary tuberculosis ii) Patient on ATT for 
more than six weeks.

SAMPLE PROCESSING:4,5,6 All the non-pulmonary samples 
received in the laboratory were processed in Biosafety cabinet class II 
A using standard precautions. Samples were first subjected to 2 

decontamination process (using N-acetyl-L-cysteine and NaOH)and 
then divided into three parts for carrying out the following tests; i) 
Direct smear microscopy ii)culture iii) PCR. 

1. Direct Smear Microscopy: Body fluids and urine samples were 
centrifuged at 3000 rpm for 15minutes and smears were made 
from deposit. Tissue samples were minced in pestle and mortar. 
Smears were stained by Ziehl Neelsen(ZN) staining to look for 
beaded acid-fast bacilli.

2.  Automated liquid Culture (BacT/ALERT 3D, BioMerieux): 
Reconstitution of MB/BacT antibiotic supplement was done as 
per manufacture's protocol. For culture of non-sterile samples, 
0.5ml of the reconstituted MB/BacT antibiotic supplement was 
added to each process bottle. For culture of sterile samples, 0.5 ml 
of the reconstitution fluid was added to each process bottle. Each 
MB/BacT bottle was inoculated with 0.5ml of the processed 
sample and incubated as per manufacturer's protocol. If it flagged 
positive, culture smear was made and stained by ZN stain to look 
for acid fast bacilli.

3)  Conventional PCR: Sample preparation and DNA extraction 
were carried out according to manufacturer's protocol. DNA 
amplification was done in thermocycler (Applied Biosystem). 

M.tuberculosis specific IS 6110 loci were used to design the primers.
Primer 1 - 5' CCT GCG AGC GTA GGC GTC GG 3’
Primer 2- 5' CTC GTC CAG CGC CGC TTG GG 3’

First Amplification Master Mix: i) first amplification pre mix (8.2μl) ii) 
Genei hot start Taq DNA Polymerase (0.33 μl ) iii) Uracil DNA 
glycosylase (0.50 μl )

Amplification Master Mix (9 μl )was aliquoted into each of the labeled 
vials. 3 μl of each extracted DNA was added to the vials.  Amplified 

0product was stored at 2-8 C.

Second Amplification Master Mix :II amplification pre mix (14.7 
µl)and Genei Hotstart Taq DNA Polymerase (0.33 µl )

15 µl of the amplification master mix II was added to each tube after 
PCR is completed.

Second PCR program was performed as per instructions manual.

Post Amplification - Analysis of amplified product was done by gel 
electrophoresis (GeNei, Bangalore) as per manufacturer's protocol. 

Interpretation: Positive Result- band at 123bp & (Internal control band 
at 340 bp) Negative Result – band at 340 bp (Internal Control)
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AIMS & OBJECTIVES- i)To determine the frequency of extra-pulmonary tuberculosis in clinically suspected cases 
ii)To evaluate the efficacy of Polymerase Chain Reaction (PCR)as a rapid and sensitive diagnostic tool in comparison to 

gold standard (i.e. culture). 
METHOD-A total of ninety seven samples, collected from clinically suspected cases of extra-pulmonary tuberculosis, were processed for 
detection of Mycobacterium tuberculosis by direct microscopy (ZN staining), automated liquid culture method (BacT/ALERT 3D system) and 
PCR assay. 
RESULTS- The frequency of EPTB cases in the present study was 11.3% (11/97). The most common site was endometrial tissue (5/11, 45.4%), 
followed by pleural fluid (4/11, 36.4%), and lymph node aspirate and fallopian tube (each 9.1%). Amongst the positive cases, predominant age 
group was 21-30 years, and females outnumbered males with a ratio of 4.5:1. The positivity rate of PCR was 11.3% (11/97) as compared to that of 
culture and smear that is 7.22% each respectively (7/97). The sensitivity, specificity, PPV and NPV of PCR was 100%, 95.6%, 63.6% and 100% 
respectively as compared to culture. 
CONCLUSION: PCR assay targeting 123 bp fragment of IS6110 is a rapid, sensitive and specific method for the early diagnosis of extra-
pulmonary tuberculosis, especially in samples which are pauci-bacillary in nature. 
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Figure 1: Gel documentation- Lane 1(M): Molecular markers, Lane 
2 (NC):Negative Control, Lane 3 (IC):Internal Control for 
Mycobacterium species as per commercial kit manufacturers 
protocol,Lane 4 (PC): Positive Control,bp: base pairs

Statistical analysis: Stata 14.0 statistical software was used for data 
analysis.

Results:
Table 1: Sample-wise distribution of clinically suspected cases 
(n=97)

Table 2: Sample wise distribution of positive cases (n=11) 

TABLE 3: Age and gender wise distribution of positive samples 
(n= 11)

Figure 2: Comparison of PCR positives with other modalities 
(n=11)

Table 4- Statistical analysis: PCR versus Culture

TABLE 5: Distribution of PCR positive samples with other 
modalities

DISCUSSION
Extra-pulmonary tuberculosis occurs due to dissemination of tubercle 
bacilli from an initial focus in the lungs after primary infection. In our 
set up the frequency of extra-pulmonary tuberculosis in clinically 
suspected cases was 11.3%. Our data was comparable with the study 

7done by Ajantha et al.  in Dharwad, which had reported the positivity 
8 rate of EPTB as 12.1%. However, a study done by Mavila et al.

reported EPTB as high as in 52.08% of cases. In 2013, Sandgren et al. 
reported that during surveillance from 2002 to 2011, EPTB accounted 
for 19.3% of all notified cases in 30 member states, ranging from 5.8% 

9to 44.4%.

In the present study, most common site of EPTB was endometrial 
tissue (45.4%), followed by pleural fluid (36.4%), lymph node aspirate 
and fallopian tube (9.1% each). The overall frequency of genital 
tuberculosis (endometrial and tubal) was 54.5%. Female genital TB is 
a form of EPTB affecting female genital organs with fallopian tubes 
being affected most commonly, followed by the endometrium and the 

10,11ovaries. . As per study done by Singh et al in 2011 the urogenital 
system is a common site of EPTB in adults, but the true incidence of 
UGTB is less clear, and reports have varied from 4% to 73%. In 2016, a 

13study done in North East India  reported that among EPTB cases, 
pleural effusion (30.04%) was commonest followed by lymphadentitis 
(24.58%), abdominal tuberculosis (13.91%) and central nervous 

2system tuberculosis (12.35%). Similarly, in 2015, Prakasha et al. also 
reported that pleural TB was the commonest type of EPTB (28.03%), 
followed by lymph node (24.81%).Various other studies have also 
reported that mostly pleura and regional lymph nodes are commonly 

14-17 18involved in EPTB cases. However, Bisht et al. observed that EPTB 
was maximum in skin (24.27%), followed by lymph nodes,(19.42%), 
and musculoskeletal system (16.50%).

The positivity rate of endometrial tissue in our study was 21.73% 
(5/23) followed by 20% (4/20) in pleural fluid, 12.5% (1/8)  in lymph 
node aspirate  and 33.33% (1/3) in fallopian tube. In 2014, Shrivastava 

19et al.  reported that amongst the endometrial tissue samples obtained 
from suspected cases of genital tuberculosis, positive cases were 
50.6%.

20In Pune, Mani et al.  reported tubercular endometritis in 13.6% of 
 cases clinically presenting with primary/secondary infertility.Our data 

suggests that amongst the positive cases, females outnumbered males 
with a ratio of 4.5:1. The maximum numbers of positive cases were 
seen in age group 21-30 years followed by 31-40 years. 

18Similar observation was made by Bisht et al. in 2016 that maximum 
number of EPTB cases belonged to the age group of 21-30 years. They 
also reported that there were almost equal cases in both the genders 
with a slight preponderance of females.

Types of Sample No. of cases
CSF 23
Endometrial tissue 23
Pleural fluid 20
Ascitic fluid 16
Lymph node aspirate 8
Fallopian tube 3
Menstrual blood 2
Pericardial fluid 1
Bone tissue 1

Type of Sample Positive cases (n=11) Percentage(%)
Endometrial tissue 5 45.4
Pleural Fluid 4 36.4
Lymph node aspirate 1 9.1
Fallopian Tube 1 9.1

Age 
(in years)

Total no. of 
cases

Male Female No.  of 
positive cases

0-10 13 7 6 0

11-20 11 5 6 1

21-30 29 10 19 4

31-40 15 5 10 2

41-50 9 5 4 2

51-60 7 3 4 0

≥ 61 13 8 5 2

Total 97 43 54 11

Culture
PCR Positive cases Negative cases Total
Positive cases 7 4 11
Negative cases 0 86 86
Total 7 90 97
Sensitivity (95% C.I) 100% (64.6, 100)
Specificity (95% C.I) 95.6% (89.1,98.3)
PPV (95% C.I) 63.6% (35.4, 84.8)
NPV (95% C.I) 100% (95.7, 100)
Diagnostic Accuracy (95% C.I) 95.9 (89.9, 98.4)
Likelihood Ratio test (95% C.I) 22.5 (13.8, 36.7)

Type of Sample Smear 
and 
Culture 
positive

Smear 
positive and 
Culture 
negative

Smear 
negative 
and Culture 
negative

Smear 
negative 
and culture 
positive

Pleural fluid (n=4) 1 1 2 -

Lymph node 
aspirate (n=8)

1 - - -

Endometrial 
tissue (n=5)

2 1 - 2

Fallopian tube 
(n=1)

1 - - -

Total (n=11) 5 2 2 2
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21A study done in Shimla by Kaushik et al.  reported that the incidence 
of EPTB was more in females (1%) as compared to males (0.63 
%).Various other authors have also reported that burden of EPTB was 

 22,23more in the reproductive age group.

In our study, PCR was positive in 11.3% of cases clinically suspected 
of EPTB. Amongst the PCR positive cases, 36.4%  were also smear 
and culture positive, 18.2% were smear positive but culture negative, 
27.2% were both smear and culture negative and 18.2% were smear 
negative but culture positive (Figure 2). However, all the PCR negative 
cases (88.65%) were also smear and culture negative. Sensitivity and  
specificity of  PCR was found to be 100% and 95.6% respectively.

7A study done in Dharwad showed that cases which were PCR positive 
but smear and culture negative were 45.5%, PCR and culture positive 
cases were 27.3%, only ZN smear positives were 9.1%, PCR and ZN 
smear positives were 4.5%.  PCR, culture and ZN smear positive cases 
were 13.6%. However, the cases were subjected to conventional LJ 
medium. In another study the positivity rate of PCR in suspected cases 

24 of EPTB was 45.3% and 54.7% were negative by PCR. Out of PCR 
positive samples, only smear positives were 14.9%, only culture was 
positive in 19.4%, both smear and culture positives were 26.9%. Both 
smear and culture negatives were 38.8%. The sensitivity and 
specificity of PCR was 91.9% and 88.4% respectively. However, the 
samples were subjected to real time PCR and direct fluorescent 
microscopy. A study done in Ahemdabad by Patel et al. observed that 
2.26 % suspected samples were positive for acid fast bacilli by ZN 

23staining.

Our data suggests that amongst the endometrial cases, 40% cases  were 
positive by smear, culture and PCR, 20% were positive by smear and 
PCR but culture negative and the remaining 40% were smear negative 
but positive for culture and PCR. In our hospital the positivity rate of 
PCR was 11.3% (11/97) and culture and smear was 7.22% each (7/97) 
showing that PCR could detect 4 more cases (n=11) than that by 
automated culture (n=7) thus more sensitive to detect the cases with 
low bacterial yield. A previous study carried out in AIIMS, Delhi by 

25Singhet al. in 2000 observed that cases of EPTB are more often 
26 culture negative. A study done by Lakshmi  et al. in Vishakhapatnam 

found that 9% of the cases were positive for AFB by ZN staining, 
27whereas Siddiqui et al.,  reported 5% positivity which are comparable 

to our study. Desai et al. observed smear positivity in 14.28% cases of 
28EPTB in Bhavnagar, Gujarat.

The low smear positivity rate in our setup could be due to the reason 
5 1that ZN stain requires 10  bacilli /ml. In the present study, positivity by 

PCR targeting the IS6110 element (11.34%) was found to be higher as 
compared to other techniques, which was observed in studies 

29-35 conducted by various workers. Extra-pulmonary tuberculosis 
remains a challenging diagnosis for both clinicians and 
microbiologists due to the paucity of acid fast bacilli in extra-

36 pulmonary samples. The limitation of the present study being the use 
of one target in the PCR. Thus, by using more than one target in the 
PCR, the positivity rate would have been increased and aided in the 
diagnosis of EPTB.   

CONCLUSIONS:
Our study highlights that PCR was found to be a sensitive and specific 
method for low grade bacteraemia. Thus, utilization of PCR may give 
vital evidence in cases of extra-pulmonary TB with low bacterial load 
as compared to other diagnostic modalities. 

REFERENCES
1. PatriciaMT.(ed.)Bailey and Scott’sDiagnosticMicrobiology.Thirteenth 

edition.St.Louis, Missouri:Elsevier ;2014.
2. Prakasha SR, Suresh G, D’sa IP, Shetty SS, Kumar SG. Mapping the Pattern and Trends 

of Extrapulmonary Tuberculosis. J Glob Infect Dis. 2013;5(2):54–59.
3.  World Health Organization. The End TB Strategy 2017. Switzerland:WHO;2017. 

Available from: http://www.who.int/tb/strategy/en/ 2017
 4.  Watt B, Rayner A, Harris G. Mycobacterium. In: Colle JG, Marmion BP, Fraser AG, 

Simmons A.(eds.) Mackie and McCartney Practical Microbiology. 14thedition. New 
York Churchil Livingstone;1996.p.329-40.

5.  Winn WC, Koneman EW, Allen SD, Procop GW, Ganda WM,Woods GL(eds.) 
Koneman’s Color Atlas and Textbook of Diagnostic Microbiology.6th edition. China: 
Lippincott Williams and Willkins ;2006.

6.  Revised National TB Control Programme. Standard Operative Procedure for collection, 
transport and processing and inoculation of Extra-pulmonary specimens Ministry of 
Health and Family Welfare, Central TB Division, Directorate General of Health 
Services. New Delhi: RNTCP; 2016. Available from:  http://tbcindia.nic.in/index1.php? 
lang=1&level=2 & sublinkid=4573&lid= 3177

7.  Ajantha SG, Shetty PC, Kulkarni RD, Biradar U. PCR as a Diagnostic Tool for 
extrapulmonary tuberculosis. Journal of Clinical and Diagnostic Research. 2013; 7(6): 
1012-15.

8.  Mavila R, Kottarath M, Nair S, Thaha M. Site predilection of extrapulmonary 
tuberculosis:study from a tertiary care centre. Int J Res Med Sci.2015 ;3(11):3386-90. 

9.  Sandgren A, Hollo V, van der Werf MJ.  Extrapulmonary tuberculosis in the European 
Union  and  European  Economic  Area ,  2002  to  2011 .  EuroSurve i l l . 
2013;18(12):pii=20431. Available from- http://www.eurosurveillance.org/ View 
Article. aspx?ArticleId=20431

10.  Schaefer G. Female genital tuberculosis. Clin Obstet Gynecol .1976;19:223-39.
11.  Varma TR. Genital tuberculosis and subsequent fertility. Int J Gynaecol Obstet. 

1991;35:1-11. 
12.  Singh D, Vogel M, Müller-Stöver I, El Scheich T, Winzer M, Göbels S, et al. TB or not 

TB? Difficulties in the diagnosis of tuberculosis in HIV-negative immigrants to 
Germany. Eur J Med Res. 2011;16:381–384. 

13.  Bhattacharya P, Jamil MD, Lyngdoh M, Akhtar H, Roy A, Talukdar KK. National 
Journal of Laboratory Medicine. 2016;5(4):1006-10.

14.  Subrahmanyam M. Role of surgery and chemotherapy for peripheral LNTB.
 British Journal of Surgery.1993;8:1547-8.
15. Gonzalez OY, Adams G, Teeter LD, Bui TT, Musser JM, Graviss EA. Extra-pulmonary 

manifestations in a large metropolitan area with a low incidence of tuberculosis. Int J 
Tuberc Lung Dis. 2003;7:1178-85.

16.  Ilgazli A, Boyaci H, Basyigit I, Yildiz F. Extrapulmonary tuberculosis: Clinical and 
epidemiologic spectrum of 636 cases. Arch Med Res. 2004;35:435-41. 

17.  Humphries MJ, Lam WK, Teoh R. Lymph Node Tuberculosis in Clinical Tuberculosis. 
Chapman and Hall Medical. 1995:94-8. 

18.  Bisht M, Agrawal R, Mohan N, Kumar P. Clinicopathological spectrum of 
extrapulmonary tuberculosis in a tertiary care centre of Western Uttar Pradesh with 
review of literature and special emphasis on the rare sites involved. Indian Journal of 
Pathology and Oncology. 2016;3(4):721-26.

19.  Shrivastava G, Bajpai T, Bhatambare GS, Patel KB. Genital tuberculosis: Comparative 
study of the diagnostic modalities. J Hum Reprod Sci. 2014;7:30-3. 

20.  Mani R, Nayak S, Kagal A, Deshpande S, Dandge N, Bharadwaj R. Tuberculous 
endometritis in infertility: A bacteriological and histopathological study. Indian J 
Tuberc.2003;50:161-62.

21.  Kaushik LS, Krishnamurthy S, Grover N Kaushik R. Spectrum of Adolescent 
Tuberculosis in a Tertiary Care Hospital at Shimla: North India. Annals of Applied Bio-
Sciences.2016;3(4).

22.  Archana Rao K, Deepa S, Ravindranath C, Venkatesha D. Extra Pulmonary 
Tuberculosis: an Observational study in a Tertiary Care Hospital, Mysore. Journal of 
Evolution of Medical and Dental Sciences. 2014;3(17):4491-96. 

23.  Patel LR, Panchal JA, Pethani JD, Rathod SD, Patel PH, Shah PD. Screening of 
Extrapulmonary Tuberculosis Samples by Zeihl Neelsen Staining in Patients Presenting 
at Tertiary Care Hospital Ahmedabad. Natl J Community Med.2013; 4(1):165-7. 

24.  Raveendran R, Wattal C. Utility of multiplex real-time PCR in the diagnosis of 
extrapulmonary tuberculosis. Braz j infect dis. 2016;20 (3):235–41.

25.  Singh KK, Muralidhar M,  Kumar A,  Chattopadhyaya T,  Kapila K, Singh MK et al. 
Comparison of in house polymerase chain reaction with conventional techniques for the 
detection of Mycobacterium tuberculosis DNA in granulomatous lymphadenopathy. J. 
Clin. Pathol.2000;53:355–61.

26.  Lakshmi KR, Kumari VS, Vasundhara N, Suresh K. Detection of Extrapulmonary 
Tuberculosis from Various Samples in Sputum Smear Negative Patients. Int J SciStud. 
2016;3(10):63-66. 

27.  Siddiqui MA, Anuradha PR, Nagamani K, Vishnu PH. Comparison of conventional 
diagnostic modalities, BACTEC culture with polymerase chain reaction for diagnosis of 
extra-pulmonary tuberculosis. J Med Allied Sci. 2013;3:53-8. 

28.  Desai K, Malik S, Mehtaliya C. Comparative study of  ZN staining vs flourochrome 
stain from pulmonary and extrapulmonary tuberculosis. Gujarat Medical journal. 2009; 
64(2):32-4.

29.  Maurya AK, Kant S, Nag VL,  Kushwaha, Dhole, TN. Detection  of 123 bp fragment of 
insertion element IS6110 Mycobacterium tuberculosis for diagnosis of extra -
pulmonary tuberculosis. Indian J Med Microbiol.2012; 30:182-86.

30.  Sekar B, Selvaraj L, Alexis A, Ravi S, Arunagiri K, Rathinavel L. The utility of IS6110 
sequence based polymerase chain reaction in comparison to conventional methods in the 
diagnosis of extra-pulmonary tuberculosis. Indian J Med Microbiol.2008; 26:352-55.

31.  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;51:240-45.

32.  Negi, SS, Anand R, Basir SF, Pasha ST, Gupta S, Khare S, et al. Protein antigen b (Pab) 
based PCR test in diagnosis of pulmonary and extra-pulmonary tuberculosis. Indian J 
Med Res. 2006;124:81-88. 

33.  Gomez LP, Morris SL,  Panduro A.. Rapid and efficient detection of extra-pulmonary 
Mycobacterium tuberculosis by PCR analysis. Int J Tuberc Lung Dis. 2000;4:191-200. 

34.  Sankar S, Balakrishnan B, Nandagopal B, Thangaraju K, Natarajan S. Comparative 
evaluation of Nested PCR and conventional smear methods for the detection of 
Mycobacterium tuberculosis in sputum samples. Molecular Diagnosis and Therapy. 
2010;14 (4):223-27.

35.  Golden MP, Vikram HR. Extrapulmonary tuberculosis: an overview. Am. Fam. 
Physician. 2005;72(9):1761–68. 

 

 INDIAN JOURNAL OF APPLIED RESEARCH 55

Volume-8 | Issue-9 | September-2018 | PRINT ISSN No 2249-555X 


