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ABSTRACT

Objectives: Mycobacterium tuberculosis (MTB) remains one of the most significant causes of mortality and morbidity in developing countries 
especially India. India has the highest burden of TB, with an estimated incidence figure of 2.1 million cases out of the 9 million cases of TB globally. 
Diagnosis of TB relies on conventional microscopy and culture with drawbacks related to sensitivity, specificity, turn around time (TAT). The aim of 
this study was to evaluate the performance of Xpert MTB/rifampicin (RIF) assay (GX) for MTB detection in pulmonary and extrapulmonary clinical 
samples.

Methods: A total of 209 clinical specimens (182: pulmonary and 27: extrapulmonary) were processed using auramine smear, culture by mycobacteria 
growth indicator tube and GenXpert.

Results: The sensitivity of GenXpert was 62.63% for pulmonary and 55% for extrapulmonary samples. The sensitivity and specificity of GX were 
100% for the smear positive cases. The sensitivity, specificity, positive predictive value, and negative predictive value of the GX for smear negative 
cases were 67.8%, 97.5%, 90.4%, and 89.6%, respectively. RIF resistance was detected in 3.8% the samples.

Conclusion: GenXpert, with short TAT, high sensitivity, specificity and less technical expertise required is a promising tool in TB diagnostics for the 
future.
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INTRODUCTION

Tuberculosis (TB) is a transmissible infection caused by Mycobacterium 
TB (MTB) and is still one of the biggest challenges for developing 
countries. The most common form of TB is pulmonary TB. 
Extrapulmonary TB includes TB of lymph nodes, pleura, abdomen, 
bone and joint, spinal cord, and the brain [1].

TB remains a public health problem worldwide. The number of new 
cases reported every year globally is 8.7 million, and a number of 
deaths reported annually due to TB is 1.4 million [2]. TB accounts for 
95% of deaths in resource poor countries and is among the top 5 causes 
of death in women aged 15-44 years [3].

Back home, the situation is worse. India bears the highest TB burden 
in the world. India accounts for 2.2 million cases of TB annually of 
the 9 million cases reported globally. 40% of the Indian population is 
infected with TB, the majority being latent TB [4].

Emergence of drug resistance is a major hurdle for TB control. The 
common reasons for the development of drug resistance include incorrect 
prescription, irregular supply of drugs, non-compliance of treatment, and 
lack of follow-up. Multidrug-resistant TB (MDR TB) is more difficult to 
treat. The rate of MDR TB in India is 2.1% [5]. Thus, the need of the hour 
is to improve on TB diagnostics, which can give fast accurate results.

The diagnosis of TB relies on conventional microscopy, culture, and 
molecular assays.

Smear microscopy is a rapid, inexpensive test, but is associated with 
poor sensitivity and poor positive predictive value (PPV). Culture is the 
gold standard but it requires 2-8 weeks.

The early accurate diagnosis of TB is essential for control. Rapid 
diagnosis of TB depends on nucleic acid amplification techniques. 

The major advantages of the molecular assays are high sensitivity and 
specificity and rapid turn around time (TAT) [6].

The WHO has implemented the use of GeneXpert MTB/rifampicin (RIF) 
assay for national TB program in developing countries [2]. GeneXpert 
MTB/RIF assay has been recently introduced by Cephid (Sunnyvale, 
CA, USA). The assay is based on the principle of real-time polymerase 
chain reaction. The automated assay can identify MTB and detect RIF 
resistance directly from the clinical specimen in 2-3 hrs [7].

This study undertaken focuses on the utility of GeneXpert MTB/RIF 
assay as a tool in the diagnosis of TB in our setting.

Aim
To evaluate the performance of Xpert MTB/RIF assay in the diagnosis 
of TB.

OBJECTIVES

•	 To study the sensitivity and specificity of Xpert MTB/RIF assay in 
the diagnosis of pulmonary and extrapulmonary TB

•	 To compare the performance of Xpert MTB/RIF assay with acid-fast 
bacilli culture

•	 To study the rate of RIF resistance in MTB isolates.

METHODS

The retrospective observational study was taken up by the Department 
of Microbiology, KMC Hospital, Ambedkar Circle, Mangalore. 209 
patients with clinical suspicion and/or radiological evidence of TB were 
included in this study period of 1½ year duration from June 2014 to 
December 2015.

Out of the 209  samples studied, 182 were pulmonary and 27 were 
extrapulmonary samples. Pulmonary samples included sputum, 
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bronchoalveolar lavage, and pleural fluid. Extrapulmonary samples 
studied included urine, fluids other than pleural fluid and biopsy 
specimen.

Processing of samples
Sputum and non-sterile specimen require decontamination and 
concentration.
•	 Petroff’s method
•	 N-acetyl-L-cysteine + 2% NaOH [8].

Diagnostic methods
1.	 Microscopy: Auramine staining for fluorescence microscopy
2.	 Culture of sample by rapid mycobacteria growth indicator 

tube. Positive cultures were identified with TBc identification 
test  - detected by lateral flow immunochromatographic assay to 
detect the MPB 64 antigen [9]

3.	 GeneXpert MTB/RIF assay: Samples were processed as per kit insert.

Data analysis
Data collected will be entered into Microsoft Excel and analysis will be 
done by Statistical Package in Social Science version 16.0.

The sensitivity and specificity of the test were calculated using formula.

The study has received clearance from the Institutional Ethics 
Committee.

RESULTS

Of the 209 samples, 182 were pulmonary samples and 27 extrapulmonary 
samples with clinical, radiological, and histopathological suspicion of 
TB. Comparison of sensitivity of the diagnostic methods in pulmonary 
and extrapulmonary TB are shown in Tables 1 and 2. The performance 
of GeneXpert MTB/RIF assay is shown in Table 3.

Table 3 data show that GeneXpert MTB/RIF assay was more sensitive 
than smear microscopy and culture.

The sensitivity and specificity of GeneXpert MTB/RIF assay in smear 
positive cases were 100%. The sensitivity of GeneXpert MTB/RIF assay 
for smear negative samples was 67.85%. Specificity of GeneXpert 
MTB/RIF assay for smear negative cases was 97.5%. The PPV and 
negative predictive value were 90.4% and 89.6%, respectively. Rate of 
RIF resistance was 3.8%.

DISCUSSION

Prompt diagnosis is essential for effective treatment and to limit the 
emergence and spread of MDR TB. Xpert MTB/RIF assay is the diagnostic 
tool which offers accurate results in <2 hrs GeneXpert MTB/RIF assay 
had the highest sensitivity of 62.63% compared to smear and culture, 
and thus, GeneXpert MTB/RIF assay outperformed the fluorescence 
smear microscopy examination, a finding consistent with the previous 
studies [10].

The sensitivity and specificity were 100% for GeneXpert MTB/RIF assay 
in smear positive cases. The sensitivity and specificity of GeneXpert 
MTB/RIF assay were 67.8% and 97.5%, respectively, in smear-negative 
cases. The sensitivity of Xpert MTB/RIF assay reported in earlier 
studies was 57-76.9% in smear-negative, culture-positive pulmonary 
TB and 98-100% in smear-positive, culture-positive pulmonary TB 
cases. The specificity reported in previous studies was 99-100%. The 
finding in our study is consistent with the study done by Zeka et al. [11].

Nine additional cases were diagnosed by GeneXpert MTB/RIF assay as 
positive, which were smear negative and culture negative. Xpert assay 
could pick up additional 9 cases compared to microscopy and culture, 
as reported earlier [12].

The sensitivity of Xpert MTB/RIF assay in detecting RIF resistance was 
94.4-100% and the specificity was 98.3-100%, according to the earlier 
reports [13,14].

In our study, 8  samples (3.8%) were RIF resistant as detected by 
GeneXpert MTB/RIF assay, but we have not confirmed the results of RIF 
resistance by drug susceptibility testing.

Thus GeneXpert MTB/RIF assay is a boon in TB diagnostics offering 
rapid identification of MTB in the clinical specimen with the added 
advantage of detection of RIF resistance in a single test.

CONCLUSION

GeneXpert MTB/RIF assay is a boon to TB diagnostics especially 
in countries like India. In this study, the sensitivity and specificity of 
GeneXpert MTB/RIF assay were much higher compared to microscopy 
and culture especially in smear positive, culture positive pulmonary 
samples. The added advantage of Xpert MTB/RIF assay is rapid TAT and 
less expertise required.
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