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Abstract: 
Introduction: It is estimated that India accounts for 25% of 

global tuberculosis (TB) burden of the world. Extra 

pulmonary tuberculosis (EPTB) constitute about 15-20% of 

all cases of TB. Aim: To study the use of Xpert MTB / RIF 

test to determine the prevalence of extra pulmonary 

tuberculosis. Material and Methods: The Xpert MTB/RIF 

assay was performed on all the non-respiratory samples as 

per protocol. The patient related data along with results was 

retrieved from record registers. Results: Among the total of 

1333 samples, 135 samples were found to be MTB positive 

and nine as MDR EPTB. The numbers of patients were 

maximum in age group 15-60 years with male 

predominance. Among all the sample types, pleural fluid 

(n=628) contributed the most followed by CSF (n=300), 

ascetic fluid (n=206), pus (n= 106), FNAC of lymph node 

(n=56) and other body fluid (n=37).  The percentage MTB 

positivity for lymph node was (20/56) highest as 35% 

followed by pus (35/106) 33%, other body fluid (n=4/37) 

11%. Conclusion: The result of our study suggests that the 

Xpert MTB/RIF assay shows good potential for the 

diagnosis of EPTB including MDR status especially in our 

country where the TB is endemic. 
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Introduction: 

It is estimated that India accounts for 25% of global 

tuberculosis (TB) burden of the world [1]. As per 

WHO policy update given for the diagnosis of 

pulmonary and extra pulmonary tuberculosis in 2013, 

extra pulmonary TB accounts for about 25% of all 

cases of TB and an even higher percentage of cases in 

children and in people who are immunocompromised 

[2]. Out of 5,80,000 new cases of Multi drug resistant 

tuberculosis (MDR TB) globally, 1.3 lakh MDR TB  

 

patients were in India [3]. The diagnosis of EPTB is 

challenging due to its varied clinical presentations, 

pauci-bacillary nature of specimen, difficulty in 

obtaining specimen from deep seated organs and 

inability to get an additional specimen [4]. Hence the 

timely diagnosis of EPTB and MDR TB become 

difficult which leads to continued disease transmission, 

causing significant morbidity and mortality. Thus 

making a rapid diagnosis is of utmost importance [5]. 

The laboratory confirmation of the diagnosis of active 

TB is pivotal for the management of disease and is an 

effective public health intervention [6]. The WHO has 

recommended a number of molecular diagnostic 

devices for rapid diagnosis of MTB. The Xpert MTB / 

RIF test is recommended as the initial diagnostic test 

for patient being evaluated for pulmonary and extra 

pulmonary TB [7]. TB is curable disease. The WHO 

issued updated policy guidance providing revised 

recommendations onusing Xpert MTB/ RIF to diagnose 

pulmonary TB, paediatric TB, Extra pulmonary TB and 

rifampicin resistance [2]. This provides a diagnosis of 

TB and RIF resistance (RR) within two hours with 

minimal biosafety facilities and minimal training. This 

assay has helped in bridging the gap between diagnosis 

and treatment.  

EPTB has complex and often subclinical presentations 

that contribute to significant burden of mortality and 

morbidity. This may lead to delay in diagnosis [8]. The 

conventional culture DST methods are time consuming 

and require trained technicians. This is a practical 

difficulty in our resource limited country as observed in 

a study by Chaudhary A at al. [8]. Recent reports 

suggest that Xpert MTB/RIF assay increases the rate of 

detection of RIF resistance, decreases unnecessary  
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empiric treatment among smear negative EPTB and 

increases the early initiation of second line drug 

treatment [9]. Therefore this study was done to know 

the prevalence of EPTB and multidrug resistant extra 

pulmonary tuberculosis (MDR EPTB) with the use of 

Gene expert assay among the clinically suspected 

extra pulmonary tuberculosis patients.  
 

Materials and methods: 

This is a retrospective observational study from 1st 

January 2016 to 31st December 2018 conducted in 

department of microbiology at tertiary care centre. As 

per Institutional policy ethical approval was not 

required. 

We have included all the adult patients presenting with 

suspected EPTB from district tuberculosis centre and 

tertiary care centre. The results from the patients with 

positive and negative interpretation were included. 

The inderminate results were excluded from study. A 

total of 1333 consecutive EPTB samples were 

analysed in the study. The EPTB specimen comprised 

of pleural fluid (n=628), ascetic fluid (n=206), CSF 

(n=300), pus (n=106), fine needle aspiration cytology 

fluid (FNAC) (n=56) and others (included endometrial 

fluid, tissue biopsy, synovial fluid and urine) (n=37). 

The detailed clinical history was taken.  The gene 

xpert assay was performed according to manufacturer 

instructions (Cepheid, Sunnyvale, CA, USA). In this 

assay, sample reagent was added at 2:1 ratio to clinical 

sample. It was then incubated for 15 minutes at room 

temperature with intermittent shaking. Then the two 

ml of processed sample was transferred to the 

cartridge. The cartridge containing processed sample 

in the tray inserted into cartridge based nucleic acid 

amplification test (CBNAAT) machine and the result 

were then generated within two hours [10]. The 

statistical analysis was done with SPSS software. 
 

Results: 

A total of 1379 samples were studied. Out of 1379 

samples, 46 were excluded from study. The reason for 

exclusion were noted as invalid (n=07), error (n=32), 

no result (n=7). This contributes to indeterminate 

results by Xpert MTB/RIF assay. The repeat testing  
 

 

 

 
 

was done on all of these 46 samples. Some of them 

(8/46) were found as negative. The remaining extra 

pulmonary samples (38/46) 2.75% have non 

interpretable results.  

Out of 1333 samples from extra pulmonary specimen, 

135 samples were found to be MTB positive. A total of 

nine samples were MDR among 135 EPTB MTB 

positive samples. The percentage positivity was 

10.12% (135/1333) with the use of Xpert MTB/RIF 

assay among the various clinical specimens collected 

from all the suspected EPTB patients. 

Prevalence and its significance - The prevalence of 

EPTB & MDR EPTB with the use of Gene Xpert as a 

rapid diagnostic test was found as 10.12% and 0.7% 

respectively in our geographical region. 

The number of patients were maximum in age group 

15-60 years (n=1144), followed by age more than 60 

years (n= 189). The percentage positivity with the use 

of Xpert MTB/RIF assay as diagnostic test was found 

as (n= 129)11.25% and (n=6) 3.2% for the age group 

15-60 years and above 60 years respectively. All the 

MDR EPTB cases were found in age group of 15-60 

years.  The number of male and female was found as 

800 and 533 respectively. Hence the male to female 

ratio become1.5:1. Xpert MTB/RIF assay results 

among male and female patients have been mentioned 

in table 1. 

The different sites of involvement among EPTB 

patients presenting with the different clinical 

manifestations is mentioned in table 2. Among all the 

sample types, pleural fluid (n=628) contributed the 

most followed by CSF (n=300), ascetic fluid (n=206), 

pus (n= 106), FNAC specimen of lymph node (n=56) 

and other body fluid (n=37). The percentage positivity 

varied markedly among different clinical samples. The 

percentage positivity for lymph node tuberculosis was 

(20/56) 35%, pus (35/106) 33%, followed by other 

body fluid (n=4/37) 11%, pleural fluid (59/628)9.4%, 

CSF (11/300)3.7%, ascetic fluid (6/206)3%.   The 

positivity rate of EPTB and MDR EPTB among all the 

non-respiratory samples is mentioned in table 3. 

The percentage positivity of CSF samples collected 

from suspected tubercular meningitis cases was found 

as 3.7%. The lower percentage positivity may be due to  
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the fact that tubercular meningitis is challenging 

diagnosis with high mortality. In our study, maximum 

samples had low and medium bacillary load, which 

was detectable by Gene Xpert assay. Even the very 

low (bacillary) level can be detected with Xpert 

MTB/RIF assay.  

 
 

Detection of Rifampicin resistance- Nine samples 

(three lymph node aspirate, three pleural fluids, three 

pus samples) were rifampicin (RIF) resistance with 

Xpert MTB/RIF assay.  The remaining 126 samples 

were RIF sensitive when used the Xpert MTB/RIF test. 

 

Table No. 1: Proportional age distribution for EPTB and MDR-EPTB cases according to gender 

 

Table No. 2: Different sites of involvement among EPTB patients 

 

Sr. 

no 

Clinical features  No. of samples 

from   Males (%) 

No. of samples 

from  Female (%) 

Total no. of samples  (%) 

1 Pleural TB 410 (65.3) 218(34.7) 628 (47.1) 

2 TB meningitis 159 (53) 141(47) 300 (22.5) 

3 Abdominal tuberculosis 132 (59.7) 74(36) 206 (15.5) 

4 Tubercular abscess/cold abscess 63(59.4) 43(40.5) 106 (8) 

5 Lymph node TB 23(41) 33(59) 56 (4.2) 

6 OTHER types TB (knee joint, renal 

TB, tissue biopsy, Endometrial TB ) 

13(35) 24(64.8) 37 (2.8) 

  800 533 1333 
 

Table No. 3: Performance characteristics of Xpert MTB/RIF in diagnosis of extra pulmonary TB 

 

Sr. 

no 

Type of sample  Number of 

samples 

Number of 

positive 

RIF 

resistance 

Percentage 

positive 

Percentage positive of  

RIF resistance 

1 Pleural fluid 628 59 03 9.39 0.47 

2 CSF 300 11 0 3.66 0 

3 Ascetic fluid 206 06 0 2.91 0 

4 Pus 106 35 03 33 2.83 

5 FNAC 56 20 03 35.71 5.35 

6 Others (synovial fluid, urine, 

endometrial fluid) 
37 04 0 10.81 0 

  1333 135 09 10.12 0.7% 
 

 
 

 

Discussion:  

Gene Xpert is a semi quantitative cartridge based 

nucleic acid amplification test based on molecular 

detection of mutated gene (rpoB gene). It is an 

automated method which is cost effective and does not 

require technical expertise [11]. In a study by  
 

 

 

Chaudhary A at al. [8]. it was mentioned that Gene  

Xpert is extremely helpful for rapid diagnosis of MDR 

TB in resource limited settings. It also has a significant 

role to play in the diagnosis of EPTB and EP MDR TB. 

Its potential in EPTB MDR detection has been 

underutilized due to lack of awareness regarding the 

same [8]. 

 Xpert MTB/RIF Assay 

Age /sex Male Female 

 Positive Negative Total Percentage 

(+) 

MDR 

(+) 

Positive Negative Total Percentage 

(+) 

MDR 

(+) 

15-60 yrs. 73 605 678 10.76 04 56 410 466 12 05 

>60 yrs. 04 118 122 3.27 0 04 63 67 6 00 

 77 723 800 9.62  60 473 533 11.25  
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It is the method of choice for drug sensitivity testing 

(DST) under Revised National Tuberculosis Control 

Program (RNTCP) [11]. The assay’s sample reagent, 

used to liquefy sputum, is tuberculocidal, which largely 

eliminates concerns about biosafety during the test 

procedure. These features allow the technology to be 

taken out of a central laboratory or reference laboratory 

and to be used nearer to patients. However, Xpert 

MTB/ RIF requires an uninterrupted and stable 

electrical power supply, temperature control and yearly 

calibration of the instrument’s modules6. The 

indeterminate results for Xpert was reported as 1.1% in 

study by Tortoli E et al [12].  

The prevalence of EPTB-MTB positive by Gene Xpert 

was found as 10.12% in our geographical region. This 

is similar to the study by Lawn S D & Zumla A I [13] 

(14.7%). This is lower as compared to the various 

studies by Habous M et al [14] (25.59%), Scott L E et 

al [15] (22%), Nataraj G. et al [16] (20.9%) & Banker 

S et al [17] (18.42%). Xpert MTB/RIF assay offers 

some diagnostic advantages being able to provide 

bacillary load in the given sample [17]. Hakeem A et al 

[18] mentioned that the Gene Xpert is likely to 

revolutionize the diagnosis and treatment of drug 

resistant TB, as it is cost effective and rapid. 

 Among the total of 1379 extra pulmonary samples, 

(38/1379) 2.75% have non interpretable results. The 

high sensitivity (97.4% and 95%) of Xpert in smear 

positive samples across sample types and the low 

proportion of non-interpretable results (1.2%) support 

the use of the test in non-respiratory samples in 

principle [19]. 

The prevalence of EPTB MDR is showing rising trend. 

A study by Chaudhary A et al [8] suggests that Gene 

Xpert plays a pivotal role in MDR EPTB diagnosis in 

high burden areas. The prevalence of MDR EPTB with 

the use of Gene Xpert as diagnostic assay was found as 

0.7% which is very low when compared to the other 

studies [14-17]. In a study by Scott L E et al [15], 

fewer (7.6%) rifampicin resistant cases were identified 

by traditional methods than by Xpert MTB/RIF (9.6%), 

which provided an early diagnosis of RIF resistance.  

The number of patients with EPTB-MTB positive were 

maximum in age group 15-60 years (n=1144), followed  

 

 
 

by age above 60 years (n= 189).  Lawn S D & Zumla A 

I [13], Scott L E et al [15] also found the maximum 

number of cases with age more than 18 years. The male 

to female ratio was found as 1.5:1 among all the EPTB 

– MTB positive cases. Habous M et al [14] found the 

male to female ratio as 1.4:1.  Scott L E et al [15] found 

55% population as males (ratio 1.2:1).  

The highest percentage MTB positivity for lymph node 

tuberculosis was (20/56) 35% which is similar to the 

study by Scott L E et al [15] (35.71%) but lower 

(23.8%) in one study [16]. The positivity of lymph 

node aspirate sample with the use of Gene Xpert assay 

was found higher in studies by Habous M et al [14] 

(43.47%), Banker S et al [17] (41%) & Armand S et al 

[20] (50%).  The higher positivity might be due to 

small sample size in these studies. The total number of 

MDR EPTB among lymph node aspirate were found as 

(3/20) (15%). These findings were similar to the study 

by Banker S et al [17] (10%) and Nataraj G. et al [16] 

(4.76%).   

The percentage MTB positivity of pus samples 

obtained from various sites was (35/106) 33%. This is 

similar to the study by Habous M et al [14] (32.14%).  

The positivity rate of pus sample with the use of Gene 

Xpert assay was found higher in various studies Banker 

S et al [17] (40%) & Scott L E et al [15] (52.1%) and 

highest as (100%) in two studies [8,20]. The highest 

percentage may be due to the low sample size.  

We found 9.4% (59/628) pleural fluid samples as MTB  

positive by Gene Xpert assay. This is consistent with 

the study by Banker S et al [17] (9.87%). The 

diagnostic test accuracy review by Kohli M et al [21] 

has also mentioned the Gene Xpert positivity as 8.3% 

for pleural fluid samples. Gene Xpert results showed 

low pooled sensitivity (18%) among pleural fluid 

samples when compared with composite reference 

standard [19]. Tuberculous pleural effusions in most of 

the cases is due to hypersensitivity reaction to 

tuberculous antigens than the direct invasion of pleura. 

This gives a lower yield on Gene Xpert Assay which 

had been mentioned in study by Chaudhary A at al [8]. 

The pleural biopsy is the sample of choice for culture 

but not the pleural fluid [22]. The inhibition of 

polymerase chain reaction by inhibitors in pleural fluid  

 



                                  

                                 © Walawalkar International Medical Journal                                             12                                

 

 

WIMJOURNAL, Volume No. 8, Issue No. 1, 2021                              Supriya Emekar et al. 

 

 

 

 
 

and by the presence of blood in fluid is also a possible 

explanation for low sensitivity by Xpert MTB/RIF 

assay [23]. Among the clear specimens, pleural fluid 

performed most poorly (sensitivity 47%). This may be 

due to the reduced numbers of M. tuberculosis in the 

specimen and further dilution by SR (sample reagent) 

buffer [6]. It had been suggested that Gene Xpert assay 

on pleural fluid can be done for the diagnosis of pleural 

TB if the resources are available. This is because Gene 

Xpert has higher sensitivity than smear and provides 

more rapid diagnosis than culture and histology [19]. 

The percentage positivity among pleural fluid samples 

were found higher in various studies [8,20,24] as 

57.14%, 33.3%, 31.57% respectively but was lower as 

2.65% in one study [25]. The higher positivity might be 

due to small sample size.   

In our study, the MTB positivity of CSF sample by 

Gene Xpert assay from the tubercular meningitis cases 

was found as (11/300) 3.7% which is lower than in 

various studies [15,16,24]. The percentage MTB 

positivity among CSF samples, reaching near to the 

findings in the studies by Banker S et al [17] (10%) and 

Habous M et al [14] (8%). The diagnostic test accuracy 

review by Kohli M et al [21] has mentioned the Gene 

Xpert positivity among CSF samples as (8.9%).  Xpert 

MTB/RIF assay has moderately diagnostic sensitivity 

for detection of TB meningitis [19]. The lower rate of 

percentage positivity in our study may be due to the 

reason that we had not done centrifugation step for CSF 

samples. The centrifugation of CSF increases the Xpert  

sensitivity (from 51.3% to 84.2% for concentrated 

samples) with unchanged specificity, probably by 

increasing the bacillary load in cartridge input volume 

[19]. While Gene Xpert assay does not reach the 

sensitivity of culture, it could improve the diagnosis of 

CSF in places where culture and other diagnostic tests 

are not available or where a rapid diagnosis of TB is 

necessary [19]. It has been mentioned in a review by 

Kohli M et al [21] that the treatment should be based 

on clinical judgement, not withheld solely on Xpert 

result for the people with presumed TB meningitis, as 

is common practice when culture results are negative. 

The percentage MTB positivity of ascetic fluid samples  

by Gene Xpert testing was (6/206)3%. This is very  

 

 
 

similar to the findings by Nataraj G [16] where it was 

4.16%. The finding was quite higher (21.42%) in the 

study by Mittal M and Kumar R [24] An optimised 

processing might also need to be different for different 

sample types and might further improve Xpert 

performance. Therefore, optimization of sample 

preparation is needed [19]. 

A positive Xpert result should be interpreted in light of 

clinical, histopathological and radiological findings 

because Xpert detect mycobacterial DNA (of dead 

bacilli too) not the viable bacilli. A negative Xpert 

assay should be confirmed by culture. All these 

findings make the use of the Xpert assay as initial 

diagnostic test for EPTB [16]. Xpert MTB/RIF assay 

has high sensitivity in smear negative pulmonary 

tuberculosis [17]. This is particularly important and 

relevant in patient with HIV infection. A study by 

Banker S et al [17] showed that Xpert MTB/RIF assay 

has a better diagnostic potential when compared to 

culture with good sensitivity. 

The limitations of our study - 1. The study is 

retrospective and primarily laboratory based 2.  We 

couldn’t calculate the specificity of Xpert MTB/RIF 

assay for non-respiratory samples which need 

comparison with culture as gold standard. 3. The 

immunocompromised status of patients and associated 

history of pulmonary tuberculosis (PTB) was not 

available which may have an impact on percentage 

positivity among the different types of samples. 

In diagnostic accuracy studies, an imperfect reference 

standard may lead to a misclassification of samples [26, 

27]. The culture is an imperfect reference standard for 

EPTB due to the pauci bacillary nature of the disease. 

Assuming that Gene Xpert assay correctly identifies 

TB in a sample with negative culture, the result would 

appear to be false positive, leading to an 

underestimation of Gene Xpert assays true specificity. 

A CRS (composite reference standard) that classifies 

TB based on positive result of one out of several tests 

or clinical components may sometimes reclassify false 

positives’ of Xpert (identifies as non TB using culture) 

as true positives (TB cases) and thus lead to an 

increased (i.e. more accurate) estimate of Gene Xpert 

specificity. However, a CRS itself may have reduced  
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specificity that could result in apparent false negative 

Xpert results, leading to an underestimation of Gene 

Xpert assay’s true sensitivity [28,29].  

Therefore, a comparison of the accuracy estimates 

based on these two reference standards, culture and 

CRS, should provide a plausible range for sensitivity 

and specificity [19]. Hence further studies are required 

in this arena to know the sensitivity and specificity of 

Xpert MTB/RIF assay.  The different percentage 

positivity was observed for different extra pulmonary 

specimen. This may be due to specimen collection, 

storage and preparation techniques 30 or to reduced 

numbers (below the 131 CFU/ml threshold) 6,31of M. 

tuberculosis in the specimen, a further dilution or too 

harsh a treatment by SR buffer.  

The findings of our study suggest that Xpert MTB/RIF 

assay is a better diagnostic test especially lymph node  
 

 

 

 

tuberculosis and cold abscess. Its diagnostic utility for 

tubercular pleuritic, meningitis and abdominal 

tuberculosis seems to be lower but it still holds good 

diagnostic use in a view of good sensitivity in smear 

negative pulmonary tuberculosis and extra pulmonary 

samples [17,32]. Despite of these limitations, we can 

conclude that the Xpert MTB/RIF assay is a rapid and 

reliable diagnostic test for non-respiratory samples for 

confirmation including MDR status.     
 

Conclusion:  

The result of our study suggests that the Xpert 

MTB/RIF assay shows good potential for the diagnosis 

of EPTB including MDR status especially in our 

country where the TB is endemic. 

Conflict of Interest - Nil 

Sources of Support - Nil 

 

References  
 

1. TB India 2017. Revised National Tuberculosis Control 

Program. Annual Status Report.  

2. Automated Real‑Time Nucleic Acid Amplification 

Technology for Rapid and Simultaneous Detection of 
Tuberculosis and Rifampicin Resistance: Xpert 

MTB/RIF Assay for the Diagnosis of Pulmonary and 

Extra pulmonary TB in Adults and Children Policy 

Update. World Health Organization; 2013 

3. Global Tuberculosis Report, 2016. Geneva: World 

Health Organization; 2016. 

4. Maurya AK, Kant S, Nag VL, Kushwaha RA, Dhole 

TN. Trends of anti-tuberculosis drug resistance pattern 

in new cases and previously treated cases of extra 

pulmonary tuberculosis cases in referral hospitals in 

northern India. Journal of Postgraduate Medicine 2012 
58(3):185-189. 

5. WHO. Multidrug-resistant tuberculosis (MDR-TB) 2016 

Update. Geneva: WHO; 2016.  

6. World Health Organization. Xpert MTB/RIF 

Implementation Manual Technical and Operational: 

Practical Considerations. World Health Organization; 

2014. 

7. World Health Organization. GLI Practical Guide to TB 

Laboratory Strengthening. World Health Organization; 

2017. 

8. Chaudhary A, Utpat K, Desai U, Joshi JM. Utility of 
GeneXpert in Diagnosis of Multidrug resistant Extra 

pulmonary Tuberculosis. International Journal of 

Recent Surgical and Medical Sciences 2017;3(2):85-87. 

9. Iftikhar I, Irfan S, Farooqi J, Azizullah Z, Hasan R.  

 

Rapid detection of in vitro antituberculous drug 

resistance among smear‑positive respiratory samples 

using micro colony detection‑based direct drug 

susceptibility testing method. International Journal of 
Mycobacteriology 2017; 6:117‑121. 

10. Gene Xpert Dx system operator manual. 301-0045, Rev 

C, June 2012. 

11. Revised National Tuberculosis Control Program 

Guidelines. Programmatic Management of Drug 

Resistant TB (PMDT) in India. New Delhi: Central TB 

Division, Directorate General of Health Services, 

Ministry of Health & Family Welfare; 2012.  

12. Tortoli E, Russo C, Piersimoni C, et al. Clinical 

validation of Xpert MTB/RIF for the diagnosis of extra 

pulmonary tuberculosis. European Respiratory Journal 
2012; 40: 442–447. 

13. Lawn SD, Zumla AI. Diagnosis of extra pulmonary 

tuberculosis using the Xpert((R)) MTB/RIF assay. 

Expert Review of Anti-Infective Therapy 2012;10: 631–

635.  

14. Habous M, Elimam MA, Kumar R, Deesi ZA. 

Evaluation of GeneXpert Mycobacterium 

tuberculosis/rifampin for the detection of 

Mycobacterium tuberculosis complex and rifampicin 

resistance in nonrespiratory clinical specimens. 

International Journal of Mycobacteriology 2019; 
8:132‑137. 

15. Scott LE, Beylis N, Nicol M. The diagnostic accuracy of 

Xpert MTB/RIF for extra pulmonary tuberculosis 

specimens: establishing a laboratory testing algorithm  

 



                                  

                                 © Walawalkar International Medical Journal                                             14                                

 

 

WIMJOURNAL, Volume No. 8, Issue No. 1, 2021                              Supriya Emekar et al. 

 

 

 

 
 

for South Africa. Journal of Clinical Microbiology 

2014; 52:1818-1823.  
16. Nataraj G, Kanade S, Mehta P. Xpert (®) MTB/RIF for 

improved case detection of extra‑pulmonary TB in a 

tertiary care setting in urban India. International Journal 

of  Tuberculosis and  Lung Disease 2016; 20:890‑894. 

17. Bankar S, Set R, Sharma D, Shah D, Shastri J. 

Diagnostic accuracy of Xpert MTB/RIF assay in extra 

pulmonary tuberculosis. Indian Jounal of Medical 

Microbiology 2018; 36:357-363. 

18. Hakeem A, Hussain MS, Sarwar MI. Gene Xpert 

MTB/RIF – a novel diagnostic tool for tuberculosis in 

pulmonary samples. International Organization Of 
Scientific Research - Journal Of Dental And Medical 

Sciences 2013; 8(2):1-3. 

19. Denkinger CM, Schumacher SG, Boehme CC, 

Dendukuri N, Pai M, Steingart KR. Xpert MTB/RIF 

assay for the diagnosis of extra pulmonary tuberculosis: 

a systematic review and meta-analysis. European 

Respiratory Journal 2014; 44(2):435-446. 

20. Armand S, Vanhuls P, Delcroix G, et al. Comparison of 

the Xpert MTB/RIF test with an IS6110-TaqMan real-

time PCR assay for direct detection of Mycobacterium 

tuberculosis in respiratory and nonrespiratory 

specimens. Journal of Clinical Microbiology 2011; 49: 
1772–1776. 

21. Kohli M, Schiller I, Dendukuri N, Dheda K, 

Denkinger CM, Schumacher SG, Steingart KR. Xpert® 

MTB/RIF assay for extra pulmonary tuberculosis and 

rifampicin resistance. Cochrane Database of Systematic 

Reviews 2018, Aug 27;8(8):CD012768.  

22. Porcel JM. Tuberculous pleural effusion. Lung 2009 

Sep-Oct;187(5):263-270. 

23. Pai M, Flores LL, Hubbard A, Riley LW, Colford JM Jr. 

Nucleic acid amplification tests in the diagnosis of 

tuberculous pleuritis: a systematic review and meta-

analysis. BMC Infectious Diseases 2004 Feb; 4:6.  

 

 

 

 

 

 

 
 

 

 

 

 

24. Mittal M, Kumar R. Comparison of diagnostic yield of 

Gene Xpert MTB/RIF assay and ZN (Ziehl-Neelsen) 

staining in serosal fluids from HIV and non-HIV 

patients with extra-pulmonary tuberculosis. 

International Journal of Research in Medical Sciences 

2017 ;5(7):2952-2955. 
25. Hillemann D, Ruesch-Gerdes S, Boehme C, et al. Rapid 

molecular detection of extra pulmonary tuberculosis by 

the automated Gene Xpert MTB/RIF System. Journal of 

Clinical Microbiology 2011; 49: 1202–1205. 

26. Valenstein PN. Evaluating diagnostic tests with 

imperfect standards. American Journal of Clinical 

Pathology 1990; 93: 252–258.  

27. Naaktgeboren CA, Bertens LC, Smeden M, et al. Value 

of composite reference standards in diagnostic research. 

British Medical Journal 2013; 347: f5605. 

28. Reitsma JB, Rutjes AW, Khan KS, et al. A review of 
solutions for diagnostic accuracy studies with an 

imperfect or missing reference standard. Journal of 

Clinical Epidemiology 2009; 62: 797–806.  

29. Dendukuri N, Schiller I, Joseph L, et al. Bayesian meta-

analysis of the accuracy of a test for tuberculous 

pleuritis in the absence of a gold standard reference. 

Biometrics 2012; 68: 1285–1293.  

30. Friedrich SO, von Groote-Bidlingmaier F, Diacon AH. 

2011. Xpert MTB/RIF assay for diagnosis of pleural 

tuberculosis. Journal of Clinical Microbiology 49:4341– 

4342.  

31. Blakemore R, Story E, Helb D, Kop J, Banada P, Owens 
MR, Chakravorty S, Jones M, Alland D. 2010. 

Evaluation of the analytical performance of the Xpert 

MTB/RIF assay. Journal of Clinical Microbiology 

48:2495–2501. 

32. Vadwai V, Boehme C, Nabeta P, Shetty A, Alland D, 

Rodrigues C, et al. Xpert MTB/RIF: A new pillar in 

diagnosis of extra pulmonary tuberculosis? Journal of 

Clinical Microbiology 2011; 49:2540-2545. 

 

 

 

 

 

 

 
 

 

Received date: 01/09/2021                        Revised date: 28/10/2021                             Accepted date:  29/10/2021 

 
 

 

 

 
 

 

Address for correspondence: Dr Supriya M. 
Emekar, Associate Professor, Department of 

Microbiology, Dr. Shankarrao Chavan Government 

Medical College, Nanded 431606. Maharashtra. 

Email: emekarrani@gmail.com, 

Mobile: +91 9881767847. 

How to cite this article: Supriya Emekar, 

Sanjaykumar More and Vimal Rathod.  The Utility of 

Xpert MTB/RIF Assay in Diagnosis of Extra 

Pulmonary Tuberculosis in a Tertiary Care Centre. 

Walawalkar International Medical Journal 2021; 

8(2):8-14. http://www.wimjournal.com. 

 

mailto:emekarrani@gmail.com
http://www.wimjournal.com/

	Abstract:
	Results:

