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ABSTRACT Background: Female Genital Tuberculosis (FGTB) is the main cause of infertility in about 5–16% of cases 
among women in India. However the exact incidence of FGTB remains unknown, as the majority of the 

cases remain undiagnosed due to asymptomatic presentation and paucity of investigations. Though various options are 
available for confirming the diagnosis of tuberculosis (TB), conventional techniques lack the sensitivity and are often 
time consuming. Polymerase Chain Reaction (PCR) based molecular methods are rapid and sensitive in diagnosing TB 
infection.  
Aims and Objectives: We aimed to use MPB64 PCR for detection of female genital TB and to compare the results with 
conventional methods. 
Materials and Methods: 50 endometrium biopsy samples from suspected cases of FGTB from June 2012 to August 
2012 were processed by modified petroff’s method. The deposit was used for detection of mycobacteria by Acid Fast 
Bacilli (AFB) smear, AFB culture on solid and liquid media and MPB64 based PCR. Results of PCR were compared with 
those of conventional methods. 
Results: Out of 50 samples received, a total of 36% (18/50) were positive by either of the methods used. Overall posi-
tivity by AFB smear microscopy was 2% (1/50) and 10% (5/50) by Middle brook-7H9 (MB7H9) liquid culture, 8% (4/50) 
by Lowenstein-Jensen (LJ) solid culture and 24% (12/50) by MPB64  based PCR. 
Conclusion: PCR is very rapid and sensitive technique for the diagnosis of genital tuberculosis. Due to the short turn-
around time of PCR, it has utility in providing the results in clinically relevant time and thus helps to initiate the treat-
ment timely.

Introduction
Female genital tuberculosis poses serious concern through-
out the world especially in developing countries. Female 
genital TB (FGTB) is a form of extra-pulmonary tubercu-
losis (EPTB) which affects the female genital organs, with 
fallopian tubes being the most commonly affected (90%), 
followed by the endometrium (50%) and the ovaries (10–
30%)1. FGTB is the main cause in about 5–16% of cases 
of infertility among women in India. However the exact in-
cidence of FGTB remains unknown, as the majority of the 
cases remain undiagnosed due to asymptomatic presenta-
tion and paucity of investigations 2.

Genital  tuberculosis (GTB) has been a diagnostic dilemma 
for clinicians for decades due to the latency of the organ-
ism, asymptomatic and varied presentation in majority of 
the cases and paucity of an accurate diagnostic modality 
but with the advent of newer diagnostic modalities, there 
have been an increase in the number of cases of genital 
tuberculosis that are being recognized.

Early diagnosis of tuberculosis (TB) is still based on the 
demonstration of acid-fast bacilli (AFB) by microscopy and/
or their isolation by culture. Microscopy has poor sensitiv-
ity (requires 104 bacilli/ml) for the diagnosis of TB3.  Cul-
ture methods are still the gold standard in the detection 
of genital TB but slow growth of most pathogenic myco-

bacteria (3 to 6 weeks) results in unacceptable delay in di-
agnosis and treatment. However traditional AFB culture on 
Lowenstein-Jensen (LJ) medium has a low detection rate. 
Colonies are seen if the bacillary count is >1000 bacilli and 
it also takes a longer time to give positive results4,5.

Polymerase Chain Reaction (PCR) is reported to be the 
most sensitive and rapid method for the detection of tu-
berculosis that can rapidly detect even few copies of DNA 
(less than 10 bacteria/ ml specimen) with high sensitivity 
and specificity and results are available within 1-2 days6. Its 
sensitivity is so high that it can detect even <10 microor-
ganisms in clinical specimens to achieve a positive report 
and this is an important feature since genital TB is pauci-
bacillary.

IS6110 has been most commonly used for detection of 
Mycobacterium tuberculosis (MTB) but has certain limita-
tions as it is reported that MTB isolates from certain parts 
of India may have no copy or very low copy numbers of 
IS6110 element and this may lead to false negative re-
sults7.  Other targets like MPB64 have also been used with 
varying results8. 

Therefore in the present study, we planned to use MPB64 
PCR for detection of genital TB. We did comparative eval-
uation of AFB smear microscopy, culture on Lowenstein-
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Jensen (LJ), Middle brook 7H9 liquid media (MB7H9) and 
MPB64 based PCR to detect genital TB in infertility pa-
tients at our centre.

Materials and Methods
Study design: Hospital based observational study

Samples: A total of 50 endometrium biopsy samples were 
collected from suspected cases of FGTB from June 2012 
to August 2012. The samples were processed in the De-
partment of Microbiology, SMS Medical College, Jaipur for 
detection of mycobacteria by AFB smear, culture on LJ, 
Middle brook 7H9 liquid media and conventional PCR us-
ing primers based on MPB64 gene. 

Sample Processing: Tissue samples obtained in sterile 
saline were centrifuged at 3000g for 15 min. Supernatant 
was decanted and deposit was crushed with glass beads 
by means of electric tissue homogenizer for 1 minute, the 
lysate was subjected to digestion and decontamination by 
4% NaOH-NALC method (Modified Petroff’s Method)9. 

AFB smear
Smears were prepared from the above deposits and 
stained by Ziehl Neelson (ZN) staining for AFB smear mi-
croscopy.

AFB culture
For AFB culture on solid media, LJ medium slants were in-
oculated with 5mm loopful of the digested and decontam-
inated deposit and incubated at 35-37°C. Cultures were 
examined 48-72 hours after inoculation to detect gross 
contaminants. Thereafter cultures were examined weekly 
for growth up to 8 weeks on a specified day of the week.

For culture on liquid media, Middle Brooke 7H9 broth me-
dium, 100 µl of the deposit was inoculated in 1ml of Mid-
dle Brook 7H9 broth in which 100 µL of ADCC was added 
beforehand. Cultures were incubated at 35-37°C and exam-
ined weekly up to 6 weeks by ZN staining. 

The growth obtained on LJ slants and MB 7H9 broth was 
identified primarily by colony appearance and was bio-
chemically confirmed by niacin, nitrate test and susceptibil-
ity to p-nitrobenzoic acid. 

Molecular identification
DNA extraction
DNA was extracted from the processed endometrial biop-
sy tissue samples by using QIAamp DNA Mini Kit (Qiagen 
Gmg H, Hilden, Germany).

MPB64 PCR amplification and detection
For DNA amplification, master mix was prepared in a total 
reaction volume of 25 µl containing 2µl of dNTPs (10mM), 
0.25 µl Taq DNA polymerase (1.25 U), 2.5µl PCR buffer 
(10X), 2µL primers specific for MPB64  gene (10picomol/
µl) and 11.25 µl of nuclease free water. 5µl of the extracted 
DNA was added to it and placed in thermal cycler. The cy-
cling parameters included initial denaturation at 95°C for 
5 min followed by 30 cycles of denaturation at 94 °C for 
2 min, annealing at 60 °C for 2 min and extension at 72 
°C for 2 min, with final extension at 72°C for 5 min. The 
primers sequences for MPB64 amplification were the same 
as used earlier by Bhanu et al.8 Detection was done by gel 
electrophoresis using 2% agarose gel and visualization of 
the specific gene fragment 240bp specific for MPB 64 un-
der UV transilluminator.

Results
The present study was conducted on suspected cases of 
female genital tuberculosis, whose samples were received 
for routine diagnosis in the Advanced Research Labora-
tory (ADRL), Department of Microbiology and Immunology, 
SMS Medical College, Jaipur. The study subjects included  
females (n=50) having genital tuberculosis and presenting 
with complaints like primary infertility, secondary infertility, 
pain abdomen, abortions, ectopic pregnancies, and men-
strual irregularities etc , from age group 18-45 yrs. The age 
distribution of these FGTB suspects is shown in Table1.

Table 1 : Age wise distribution of FTGB cases

Age Percentage

18-25 Yrs 33.67

26-30 Yrs 41.33

31-35 Yrs 14.67

36-40 Yrs 7.00

>40 Yrs 3.33

Total 100.00

“Age wise distribution of FTGB cases” here
Out of 50 samples received, a total of 36% (18/50) were 
positive by either of the methods used. Overall positivity 
by AFB smear microscopy was 2% (1/50) and 10% (5/50) 
by MB7H9 liquid culture, 8% (4/50) by LJ solid culture and 
24% (12/50) by MPB64 based PCR. All the smear-positive 
samples were positive either by culture or PCR. 8/50 (16%) 
samples were positive by PCR alone and negative by all 
other techniques used.

All the smear-positive samples were positive either by cul-
ture or PCR. 1/5 (20%) isolate was identified as nontuber-
cular mycobacteria (NTM) by biochemical tests. 4/5 (80%) 
were confirmed as Mycobacterium tuberculosis by MB7H9 
broth liquid culture and 3/4(75%) by LJ solid media. 3/50 
(6.00%) samples got contaminated in MB7H9 broth liquid 
culture and out of these 3 samples, 1/3 (33.33%) were pos-
itive by PCR. None of the samples were contaminated on 
LJ culture.

Discussion
In the present study, we compared the conventional diag-
nostic modalities: smear microscopy, culture on solid and 
liquid media with PCR targeting MPB64 gene for diagnosis 
of MTB infection. Majority of these suspected cases were 
in the 18-30 years age group in our study and this shows 
that genital tuberculosis affects women in relatively young 
age group. This is in agreement with the earlier studies 
8,10,11. 

Smear microscopy is a simple and easy to perform and 
interpret thus making it the more chosen technique but it 
has a poor sensitivity. In our study, 2% (1/50) cases were 
reported positive by AFB smear microscopy.  In our study, 
LJ culture positivity was 8% (4/50). All but one isolates 
were identified as MTB by biochemical tests. The low ZN 
smear and culture positivity in endometrial tissue is due to 
the paucibacillary nature of the endometrial sample8. LJ 
culture plays an important role in distinguishing tubercular 
and non tubercular mycobacteria12.

In our study, liquid culture was positive in 10% (5/50) cas-
es as compared to 8% (4/50) by culture on solid media.  
Bhanu et al8  reported a low positivity of 3.2% as com-
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pared to our study while the positivity rate in the other 
studies varied from 3.3 to 10.6% 13-15. The use of liquid cul-
ture also reduces the delay in obtaining results.

In our study, the positivity PCR was higher than other 
conventional methods. Out of 50 samples received, 24% 
(12/50) were positive by MPB64 PCR. Some of the earlier 
studies have also used MPB64 as gene target for PCR am-
plification. These authors have reported a positivity rate 
of 23.30%17, 26.50%13, 42.57%18, 56%8. The use of MPB64 
PCR may be better than IS6110 PCR which has limitation 
of low or zero copy number in some isolates19-20. 

In our study, PCR was found to be most sensitive method 
for the detection of mycobacteria among all the three 
methods used. PCR was found to be around 12 fold more 
sensitive than the AFB smear, 2.5 fold more sensitive than 
the liquid culture and 3 fold more sensitive than the solid 
culture. Bhanu et al8 had reported 14 fold more sensitivity 
of the PCR in comparison to the smear examination. High-
er sensitivity of PCR reported by Bhanu et al8 as compared 
to our study may be attributed to the lower smear positiv-
ity in their study. 

Conclusion
PCR is very rapid and sensitive technique for the diagnosis 
of genital tuberculosis. Due to the short turn-around time 
of PCR, it has utility in providing the results in clinically rel-
evant time and thus helps to initiate the treatment timely.

References:-
1. Rana T, Singh UB, Kulshrestha V, Kaushik A,  Porwal C, Agarwal N et 

al. Utility of reverse transcriptase PCR and DNA-PCR in the diagnosis of 

female genital tuberculosis. J Med Microbiol., 2011; 60: 486–491.

2. Malhotra B, Sinha P, Hooja S, Vyas L. Rapid diagnosis of genital tuber-

culosis by Real Time Polymerase Chain Reaction. J South Asian Feder 

Obst and Gynae., 2012; 4:39-42.

3. Lima S S, Clemente W T and Palaci M. Conventional and molecular 

techniques in the diagnosis of pulmonary tuberculosis: a comparative 

study. J Bras Pneumol., 2008; 34: 1056-1062.

4. Jassawala MJ. Genital tuberculosis - A diagnostic dilemma. Editorial. J 

Obstet Gynecol India, 2006; 56: 203-204.

5. Puri S, Bansal B. Diagnostic value of Polymerase chain reaction in fe-

male tuberculosis leading to infertility and conception rate after ATT. J 

Obstet Gynecol Ind., 2009;59: 67-70.

6. Chagas M, Silva RM da, Bazzo ML, Santos JI. The use of polymerase 

chain reaction for early diagnosis of tuberculosis in Mycobacterium tu-

berculosis culture. Braz J Med Biol Res.,2010; 43: 543-548.

7. Chauhan DS , Sharma VD, Parashar D, Chauhan A,  Singh D, Singh HB 

et al. Molecular typing of Mycobacterium tuberculosis isolates from 

different parts of India based on IS6110 element polymorphism using 

RFLP analysis. Indian J Med Res., 2007; 125: 577-581. 

8. Bhanu NV,  Singh BU,  Chakraboty M, Naga S,  Arora J,  Rana T. Im-

proved diagnostic value of PCR in the diagnosis of female genital tuber-

culosis leading to infertility. J  Medical Microbiology, 2005; 54: 927-931.

9. Vestal AL. Isolation procedures and incubation and microscopy and 

staining. In: Procedures for isolation and identification of mycobacteria. 

CDC Atlanta, Georgia: US Department of Health, Education and Wel-

fare, Publication No. 1977; 77-8230: 23-39.

10. Sharma JB, Pushpraj M, Roy Kallol K, Jain Sunesh K. Weightage of dif-

ferent diagnostic modalitites for diagnosis of tuberculosis. Int J Gynae-

col Obstet., 2010; 13: 17–20.

11. Kulshrestha V, Kriplani A, Agarwal N, Singh UB, Rana T. Genital tuber-

culosis among infertile women and fertility outcome after antitubercular 

therapy. Int J Gynaecol Obstet., 2011; 113: 229-234.  

12. Wolinsky E. Nontuberculous mycobacteria and associated diseases. Am 

Rev Respir Dis., 1979; 119:107-159. 

13. Manjunath N, Shankar P, Rajan L, Bhargava A, Saluja S, Shriniwas. Evalu-

ation of a polymerase chain reaction for the diagnosis of tuberculosis. 

Tubercle, 1991; 72: 21-27.

14. Shrivastava G, Patel K. Genital Tuberculosis: Evaluating Microscopy, 

Culture, Histopathology and PCR for Diagnosis All Play Their Role.  Int J 

Curr Microbiol App Sci., 2014; 3: 439-445.

15. Thangappah RBP, Paramasivan CN, Narayanan S. Evaluating PCR, cul-

ture and histopathology in the diagnosis of female genital tuberculosis. 

Indian J Med Res., 2011; 134: 40-46.

16. Ngamlert K, Sinthuwattanawibool C, McCarthy KD. Diagnostic perfor-

mance and costs of Capilia TB for Mycobacterium tuberculosis complex 

identification from broth-based culture in Bangkok, Thailand. Trop Med 

Int Health, 2009; 14:748–753.

17. Baveja CP, Sahu C, Manaktala U,  Kamal V,  Nidhi GV,  Jha H. Corre-

lation of different diagnostic techniques and laparoscopy  with PCR in 

diagnosis of female genital tuberculosis. J Biosci Tech., 2011; 2:385-392.

18. Bhanothu V, Theophilus J, Rozati R. Detection of Mycobacterium tuber-

culosis among infertile patients suspected with female genital tuberculo-

sis. Am J Infect Dis Microbiol., 2014; 2:22-33.

19. El Baghdadi J, Lazraq R, Benani A, Naciri M, Ibrahimy S , Benslimane A. 

PCR detection of Mycobacterium tuberculosis lacking IS6110. Bull Soc 

Pathol Exot.1997; 90: 303-306.

20. Aqasino CB, Ponce de Leon A, Jasmer RM. Epidemiology of Myco-

bacterium tuberculosis strains in San Francisco that does not contain 

IS6110. Int J Tuberc Lung Dis., 1998; 2: 518-520.


