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Abstract 

Background: Pulmonary tuberculosis (PTB) continues to be an important cause of preventable 

mortality in both developing and developed nations. The cornerstone of TB control remains early 

diagnosis and treatment. The tuberculosis continues to be one of the greatest killers in the world 

claiming over 1.5 million deaths in 2014. 

Objectives: To study the diagnostic efficacy, the sensitivity, specificity, positive predictive value and 

negative predictive value of GeneXpert MTB/RIF and these results were compared with the results 

obtained by culture as reference. 

Material & Methods  

Study Design: Prospective cross-sectional study.  

Study area: Dept. of. Respiratory Medicine, Prathima Institute of Medical Sciences, Karimnagar, 

Telangana.  

Study Period: Jan 2015 - Sep. 2015.  

Study population: patients of both sexes who are suspected to have pulmonary tuberculosis clinically 

and radiologically.  

Sample size: study consisted a total of 100 patients.  

Sampling method: Simple Random sampling method.  

Statistical Analysis: Statistical analysis was performed with SPSS software version 22 services. The 

analysis of categorical variables was examined by the chi-square test and Fischer’s test and value of P 

of <0.05 was considered significant for all statistical analysis. 

Results: The sensitivity of GENEXPERT in Smear negative and Culture positive cases is 74.23%. The 

specificity of GENEXPERT in Smear negative and Culture positive cases is 90.26%. The PPV of 

GENEXPERT in Smear negative and Culture positive cases is 81.25%. The NPV of GENEXPERT in 

Smear negative and Culture positive cases is 86.76%. 

Conclusion: GeneXpert is a rapid, reliable, attractive tool with least bio safety concern and requiring 

minimal training. It is best alternative to conventional methods of tubercular diagnosis which also 

detects rifampicin resistance simultaneously. And its efficacy is comparable to culture. 
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Introduction 

Pulmonary tuberculosis (PTB) continues to be an important cause of preventable mortality in 

both developing and developed nations. The cornerstone of TB control remains early 

diagnosis and treatment. The tuberculosis continues to be one of the greatest killers in the 

world claiming over 1.5 million deaths in 2014. Yet the disease is not controlled particularly 

in the developing countries. The major contributing factor for such situation is the delayed 

diagnosis of this disease. 

India has the highest number of TB cases in the world, with over 2 million active TB cases 

every year [1]. One fourth of the global TB cases occur in India annually [2]. Early and 

accurate diagnosis is the first critical step in controlling TB. The control of TB is becoming 

difficult due to slow diagnostic methods with low sensitivity, particularly for the detection of 

drug resistant forms. Early detection is essential to interrupt transmission and decrease the 

mortality rate, but the complexity and infrastructural needs of sensitive methods limit their 

accessibility and effect for diagnosing TB. 
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The most widely used test smear microscopy is 125 years 

old and routinely misses half of all cases. The sensitivity of 

smear microscopy and its inability to detect drug resistance 

limits its impact on TB control. Culture methods and drug 

susceptibility testing is complex, time consuming, taking 

around 6-8 weeks. While patients await diagnosis, they are 

likely to receive inappropriate or in effective treatment and 

consequently disease may progress. This leads to increase in 

morbidity from tuberculosis and patients continue to 

transmit drug-resistant TB to others, especially family 

members and patients resistance may increase to TB drug. 

To respond to the urgent need for simple and rapid 

diagnostic tools in high-burden countries [3]. A new 

diagnostic test GENEXPERT has been developed which is a 

rapid, fully automated test based on PCR which detects 

DNA directly from clinical specimens and also detects 

rifampicin resistance. 

This test is designed to purify, concentrate, amplify and 

identify targeted rpo B nucleic acid sequences, and delivers 

result from unprocessed samples within 2hrs of time [4, 5, 6, 7]. 

The MTB/RIF assay is simple to perform with minimal 

training, is not prone to cross-contamination, requires 

minimal biosafety facilities, and has a high sensitivity in 

smear-negative tuberculosis. 

 

GENEXPERT: It is an automated polymerase chain 

reaction test. GENEXPERT is a single test that can detect 

both Mycobacterium tuberculosis complex and rifampicin 

resistance within 2 hours after starting the assay with 

minimal hands-on technical time [8]. 

Unlike conventional nucleic acid amplification tests, in 

GENEXPERT sample processing, PCR amplification and 

detection are integrated into a single self- enclosed test unit, 

which is its cartridge. However, GENEXPERT requires an 

uninterrupted and stable electrical power supply, 

temperature control and yearly calibration of the 

instrument’s modules. 

 

Objectives: To study the diagnostic efficacy, the sensitivity, 

specificity, positive predictive value and negative predictive 

value of GeneXpert MTB/RIF and these results were 

compared with the results obtained by culture as reference. 

 

Material & Methods:  

Study Design: Prospective cross-sectional study. 

 

Study area: Dept. of. Respiratory Medicine, Prathima 

Institute of Medical Sciences, Kareemnagar, Telangana. 

 

Study Period: Jan 2015 - Sep. 2015.  

 

Study population: patients of both sexes who are suspected 

to have pulmonary tuberculosis clinically and radiologically.  

 

Sample size: study consisted a total of 100 patients. 

 

Sampling method: Simple Random sampling method. 

 

Inclusion Criteria 

1. Patients coming Prathima Institute of medical sciences 

with clinical suspicion of pulmonary tuberculosis 

including symptoms of cough with or without 

expectoration for >2 weeks, weight loss, fatigue, 

haemoptysis and loss of appetite. 

2. Sputum negative for AFB with radiological evidence 

for tuberculosis. 

 

Exclusion Criteria 

1. Uncooperative patients who will not give sputum for 

evaluation. 

2. Patients associated with co-morbid conditions. 

3. Samples received without clinical history. 

4. Sputum positive cases. 

 

Ethical consideration: Institutional Ethical committee 

permission was taken prior to the commencement of the 

study.  

 

Study tools and Data collection procedure 

All the patients are evaluated for the following 

investigations 

1. Routine investigations (CBP, RBS, BU, SC) 

2. Chest x-ray. 

3. Smear microscopy for AFB in representative samples. 

4. Cartridge based nucleic acid amplification test 

GENEXPERT / GeneXpertin representative samples. 

5. Culture of representative samples for mycobacterium 

tuberculosis. 

6. The samples are carried in a specified containers from 

Department of Pulmonology to District Tuberculosis 

center by the laboratory technician. 

7. Two samples of sputum one spot and the overnight 

sample will be examined by florescent microscopy. 

8. These samples of sputum smear-ve which are 

suspicious of PTB are submitted to Gene Expert 

Technique. 

9. These samples of sputum smear-ve are also send for 

culture in solid culture medium. 

10. All samples that were culture positive and GeneXpert 

MTB/RIF negative and samples that were culture 

negative and GeneXpert MTB/RIF positive were taken. 

The last result was used for the analysis. 

 

Statistical Analysis 

Statistical analysis was performed with SPSS software 

version 22 services. The analysis of categorical variables 

was examined by the chi-square test and Fischer’s test and 

value of P of <0.05 was considered significant for all 

statistical analysis. 

 

Observations & Results 

 
Table 1: Age distribution of all subjects. 

 

Age Group No. of Cases 

20-30 years 4 

30-40 years 15 

40-50 years 40 

50-60 years 30 

60-70 years 10 

 
Table 2: Gender distribution of all subjects. 

 

Gender Distribution 

Gender No of Cases Percentage 

Male 73 73 

Female 27 27 

Total 100 100 
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Table 3: GENEXPERT results in all Sputum smear negative 

samples. 
 

Test Positive Negative 

AFB 0 100 

GENEXPERT 32 68 

GENEXPERT detected 32 positive cases out of 100 sputum smear 

negative samples. 

 
Table 4: Culture results in all Sputum smear negative samples 

 

Test Positive Negative 

AFB 0 100 

Culture 35 65 

CULTURE detected 35 positive cases out of 100 sputum 

Smear negative samples. 

 
Table 5: GENEXPERT results according to smear and Culture in 

all Sputum smear negative samples. 
 

All Samples 
AFB-VE 

Culture positve Culture negative 

Genexpert Positive 26 6 

Genexpert Negative 9 59 

 
 Genexpert 

Sensitivity 74.23% 

Specificity 90.76% 

PPV 81.25% 

NPV 86.76% 

 

 The sensitivity of GENEXPERT in Smear negative and 

Culture positive cases is 74.23%. 

 The specificity of GENEXPERT in Smear negative and 

Culture positive cases is 90.26%. 

 The PPV of GENEXPERT in Smear negative and 

Culture positive cases is 81.25%. 

 The NPV of GENEXPERT in Smear negative and 

Culture positive cases is 86.76%. 

 

Discussion 

As Tuberculosis remains one of the deadliest communicable 

diseases. There are number of tests available for the 

diagnosis of tuberculosis early detection of tuberculosis, 

determining drug resistance and prompt treatment is 

important to decrease the spread, morbidity and mortality of 

disease. In the RNTCP programme smear is most commonly 

used for diagnosis. 

But the main drawback of it is its low sensitivity, culture 

although gold standard, takes longer time for positivity. 

GeneXpert due to its rapidity and sensitivity not only help in 

early diagnosis and management of tuberculosis especially 

in patients with high clinical suspicion and history of 

contact with active tuberculosis patient etc., but also curtail 

the transmission of the disease. GeneXpert is a simple bench 

top point of care diagnostic assay that can be performed 

with minimal training. The results are available within 2 

hours, much earlier than the culture which usually takes 

weeks to come positive. 

In this prospective study, we have evaluated the diagnostic 

yield of GeneXpert to detect MTB in sputum smear negative 

samples and compared it with culture which was taken as 

gold standard. Mycobacterial cultures for detection of 

Mycobacterium tuberculosis was done by using solid culture 

(Lowenstein Jensen media) in our study. Numbers of studies 

have demonstrated the utility of GeneXpert in diagnosis of 

pulmonary tuberculosis in sputum smear negative samples. 

In our study among 100 AFB sputum smear microscopy 

negative samples, 59 samples were negative for all three 

methods. (Z-N stain, GeneXpert, Culture). In remaining 41 

AFB sputum smear negative samples. 26 samples were 

culture positive and GeneXpert positive. 6 samples were 

GeneXpert positive and culture negative. 9 samples were 

GeneXpert negative and culture positive. As cases were 

evaluated prospectively history of treatment with ATT 

should be ruled out with low bacterial load. PCR test 

amplifies any DNA, of live or dead bacilli. Therefore while 

diagnosing a person with active tuberculosis clinicians need 

to be very cautious using it as a sole method. Clear history 

of treatment with ATT is required to avoid false positive 

results. In our study for AFB negative the Sensitivity and 

specificity of GeneXpert is 74.23% and 90.76% and PPV 

and NPV are 81.25% and 86.76%. 

In a study done by Monika et al. [9], the sensitivity and 

specificity of GeneXpertin 156 sputum smear negative 

samples is 79.1% and 93.1% respectively. In a study done 

by Surendra K Sharma et al. [10] the sensitivity and 

specificity of GeneXpertin 72 sputum smear negative 

samples is 77.7%.and 99.3%. In the study done by Poojan et 

al. [11] the sensitivity and specificity of GeneXpert is 67.7% 

and 98.2%. In the study done by Sujatha et al. [12] the 

sensitivity and specificity of GeneXpert is 72.5% and 

99.2%, In the present study 100sputum smear negative 

samples were taken for which sensitivity and specificity is 

74.2% and 90.7% respectively. 

Sensitivity of GeneXpert in sputum smear negative samples 

in our study i,e 74.23%. are similar to the results of other 

studies conducted by Monika et al. 79.1% and Surendra et 

al. which is 77.7% respectively. 

In a study done by Arzu N Zeka et al., [13] the sensitivity and 

specificity of GeneXpert in sputum smear negative samples 

is 74.2% and 99.8% respectively. In a study done by 

Lombardi et al., [14] the sensitivity and specificity of 

GeneXpert in sputum smear negative samples is 73.1%and 

99.1% respectively. In a study done by Catharina [15] et al., 

the sensitivity and specificity of GeneXpert in sputum smear 

negative samples is 72.5% and 99.2% respectively. In a 

study done by Loannidis et al., [16] the sensitivity and 

specificity of GeneXpert in sputum smear negative samples 

is 86.0% and 93.4% respectively. And in present study the 

sensitivity and specificity of GeneXpertin sputum smear 

negative samples is 74.2% and 90.7% respectively. 

In routine practice, the GeneXpert MTB/RIF test was quite 

faster 3 - 24 hours than culture, which required 19 days. The 

GeneXpert MTB/RIF test was positive for 32 of 35 culture-

positive samples and 6 of 65 culture-negative samples in our 

study, the sensitivity of the MTB/RIF test was found to be 

lower than that of culture. 

Our study further strengthens the use of GeneXpert in 

pulmonary samples as endorsed by WHO. In patients with 

negative results of smear microscopy but having high 

clinical or radiological evidence of pulmonary tuberculosis 

like, sputum smear negative TB. Physicians may exercise 

their clinical decision to start anti tubercular treatment after 

sending sputum sample for GeneXpert and Culture. To 

detect the resistance to ATT drugs. To prescribe appropriate 

regimen for the patients. And to prevent the spread of PTB, 

and incidence of MDR TB in our country. 

However, GeneXpert does not eliminate the need of 

conventional microscopy, culture and anti-tubercular drug 

sensitivity that are required to monitor the progression of 
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treatment and to detect resistance to drugs other than 

Rifampicin. 

 

Conclusion 

GeneXpert is a rapid, reliable, attractive tool with least bio 

safety concern and requiring minimal training. And give 

very fast and accurate results within 2hours, when compared 

with smear microscopy and culture which took days to 

weeks to give positive results. It is best alternative to 

conventional methods of tubercular diagnosis which also 

detects rifampicin resistance simultaneously. And its 

efficacy is comparable to culture. 
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