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Abstract: 
BACK GROUND 

Pulmonary tuberculosis is still one of the commonest cause of infectious disease related morbidity and mortality 

in the developing countries.[1] Global TB burden. Diagnosis of pulmonary tuberculosis (PTB) mostly relies on 

identification of acid-fast bacilli (AFB) in sputum smear, but its limitation is low sensitivity. Chest x-ray is 

neither sensitive nor specific for diagnosis of PTB. WHO endorsed CBNAAT as diagnostic tool for diagnosis of 

Pulmonary and extrapulmonary Tuberculosis. WHO developed End TB strategy to control TB. CBNAAT more 

sensitive for early detection of TB and it also detects Rifampicin resistance within 2 hours. 

The aim is to  study the diagnostic yield of the CBNAAT in Pulmonary tuberculosis and asses the efficacy in 

detecting Mycobacterium Tuberculosis in various groups of pulmonary tuberculosis, New cases, previously 

treated cases, PLHIV, DM and Drug resistance. 

Materials and methods 

A retrospective observational study of presumptive adult Pulmonary tuberculosis above age of 12yrs, whose 

sputum samples subjected for CBNAAT including pulmonary new and previously treated ,PLHIV, with Diabetes 

mellitus patient attended OPD of Pulmonary Medicine SVRRGGH Tirupati from April 2017 to Nov 2017. 

RESULTS  

During above period 664 cases with high clinicoradiological presumption subjected to CBNAAT examination of 

them 215 were confirmed positive microbiologically with diagnostic yield of 32.3%. The mean age was 45 

years, 32% are females and 68% are males.  Overall sensitivity of CBNAAT was 32.3%.  Specificity and 

Sensitivity of CBNAAT was 100% for sputum positive cases and sensitivity was 73% and specificity was 100% 

for sputum negative cases. Sensitivity of CBNAAT for PTB-HIV co-infection was  (54) 28%.  Overall Rifampicin 

resistance was (18) 2.7%  in our study. 

CONCLUSION 

CBNAAT is a rapid and significantly useful in diagnosis of PTB when compared to sputum smear examination. 

Sensitivity and specificity is high compared to sputum smear examination and has significant effect on detecting 

undiagnosed presumptive cases. This will help in improving the TB control measures. 

Detection of Rifampicin resistance one additional advantage for CBNAAT to screen for MDRTB and to 

decrease the spread MDRTB in community.  

The routine use of CBNAAT will improve detection drug sensitive and drug resistance TB and will have 

significant effect on TB control. 

CBNAAT Should  use in special group of patient with presumptive PTB in sputum negative, all retreatment 

cases, PLHIV and Diabetes mellitus. 
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I. Background 
Pulmonary tuberculosis is still one of the commonest cause of infectious disease related morbidity and mortality 

in the developing countries[1]. 

TB constitutes a major health problem world widewith an 8.8% incidence (poojan et al)[2]. Global TB burden, 

Annually 4,80000 deaths and 1,400 every day. More than 1 million missing cases every year that are not 
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notified due to undiagnosed, in adequately diagnosed and treated in private sector. The undiagnosed or 

inadequate diagnosis may be due to use of less sensitive diagnostic modalities(3). 

 Diagnosis of pulmonary tuberculosis (PTB) mostly relies on identification of acid-fast bacilli (AFB) in sputum 

smear, but its limitation is low sensitivity[4,5]. Conventional mycobacterial cultures (Solid culture in 

Lowenstein-Jensen medium) takes about 6-8 weeks’ time newer liquid culture methods like BACTEC or 

Mycobacterial growth indicator tube (MGIT) gives relatively rapid results but is costly[6,7].  Chest x-ray is 

neither sensitive nor specific for diagnosis of PTB[8]. The Xpert test was first endorsed by WHO in 2010. WHO 

endorsed CBNAAT as diagnostic tool for diagnosis of Pulmonary and extrapulmonary Tuberculosis. WHO 

developed End TB strategy to control TB. India developed National Strategic Plan to achieve ENDTB goals(9). 

The four pillars of NSP are “DETECT TREAT PREVENT BUILD”. 

 The detection is first step in control. The tools available are sputum microscopy which is specific but 

less sensitive. CBNAAT more sensitive and specific test now available. India introduced CBNAAT as 

diagnostic tool in RNTCP since 2012 gradually increasing phase wise now 628 centres having CBNAAT 

facilities under RNTCP. Early detection of Drug sensitive and Drug resistance is essential to reduce the 

mortality and morbidity and to cut the chain of disease transmission in the community. This can be achieve 

through availability of high sensitive diagnostic tests (CBNAAT) in public and private sector at free of cost, 

Universal testing for drug resistance and screening of high risk population. The CBNAAT now available under 

RNTCP is more sensitive for early detection of TB and it also detects Rifampicin resistance with in 2 hours. 

This will help in detection of missing cases and improve TB control to NSP and END TB goals. Although, 

sputum for CBNAAT is very good in rapidly identifying Rifampicin resistance in PTB patients.  

 

AIM: 

 To study the diagnostic yield of the CBNAAT in Pulmonary tuberculosis and asses the efficacy in 

detecting Mycobacterium Tuberculosis in various groups of pulmonary tuberculosis, New cases, previously 

treated cases, PLHIV, DM and Drug resistance. 

 

II. Materials and Methods 
A retrospective observational study of presumptive adult Pulmonary tuberculosis above age of 12yrs, 

whose sputum samples subjected for CBNAAT including pulmonary new and previously treated ,PLHIV, with 

Diabetes mellitus patient attended OPD of Pulmonary Medicine SVRRGGH Tirupati from April 2017 to Nov 

2017. 

Presumptive Pulmonary tuberculosis: Refers to a person with any of the symptoms suggestive of PTB 

including cough more than 2 weeks fever >2 weeks, significant weight loss, hemoptysis, abnormalities in chest 

radiograph. 

Microbiologically confirmed Pulmonary tuberculosis:. refers to a presumptive Pulmonary tuberculosis 

patient with sputum smear positivefor acid fast bacilli or positive for mycobacterium tuberculosis on culture,or 

positive for tuberculosis on quality assured rapid molecular diagnostic tests 

 

Clinically diagnosed TB case: 

Refers to a presumptive Pulmonary tuberculosis patient who is not confirmed microbiologically but has 

been diagnosed with active TB by clinician on the basis of clinical findings and having radiological lesions 

consistent with active Pulmonary tuberculosis on chest x-ray/CT Scan of thorax (Nodular consolidations with or 

without cavity in apex or tree in bud appearance. 

 

Inclusion criteria: 

1. All cases of presumptive new Pulmonary tuberculosis subjected to  CBNAAT. 

2.  All previously treated case subjected to CBNAAT. 

3.  All cases of presumptive Pulmonary tuberculosis with HIV co infection    subjected to CBNAAT. 

4. All presumptive Pulmonary tuberculosis patients with Diabetes mellitus   subjected to CBNAAT. 

 

Exclusion criteria: 

1 Age less than 12 years.   

2 All Extrapulmonary cases 

 

III. Results 
During the study period the total no presumptive PTB sputum smear for diagnosis are 3779 of them 

759 positive cases detected by LED microscope with auramine staining. with diagnostic yield of 20.8%. During 

above period 664 cases with high clinicoradiological presumption subjected to CBNAAT examination of them 
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215 were confirmed positive microbiologically with diagnostic yield of 32.3%.The 215 microbiologically 

confirmed PTB, 52 were positive by sputum smear microscopy,163 smear negative cases positive by CBNAAT 

among them 128 are new cases, 35 are previously treated. Among the 35 previously treated 3 are relapses 16 are 

last for follow up 16 others cases. 47 are PLHIV,10 are diabetics. 

 

Table 1: Demographic characters 
 Sputum positive Sputum negative 

Age in years(mean±SD)          46±17          43±20 

Male female ratio 4: 1          2.5:1 

DM 10 10 

PLHIV 7 47 

 

 Total of 664 cases were recruited in the study, the mean age was 45 years, 32% are females and 68% 

are males. Diabetes was seen 20% of patients and PLHIV 54 patients. 

 

Table 2: Overall Sputum smear positive versus CBNAAT positives 
 No cases examined No of cases diagnosed Diagnostic yield 

Smear microscopy 3779 759 20.08% 

CBNAAT 664 215 32.3% 

 

Table 3: Sputum smear positive versus CBNAAT positives in all CBNAAT tested cases. 
 Smear positive (52) Smear negative (612) 

CBNAAT positive(215) 52 163 

CBNAAT negative (449) 0 449 

 

 Among the 664 cases subjected to CBNAAT, 612 are sputum smear negative,163 are CBNAAT 

positive, 52 are sputum smear positive and all  these are positive in CBNAAT also. 

 

Table 4: Diagnostic sensitivity and specificity of sputum CBNAAT 
 Sensitivity Specificity Positive predictive value Negative 

predictive value 

Sputum positive PTB 100% 

(93% -100%) 

100% 

(92%-100%) 

100% 100% 

Sputum negative PTB 73% 
(69%-76%) 

100% 
(94%-100%) 

100% 24% 
(19%-30%) 

 

 Among 664 cases overall sensitivity of sputum CBNAAT was 32.6%, with specificity of 100%. 

Sensitivity of CBNAAT was 100% for sputum positive cases and was 73% for sputum negative cases. 

Specificity was 100% for both sputum positive and Negative cases.  

 

Table 5: Diagnostic yield in previously treated cases sputum smear versus CBNAAT 
 Sputum positive Sputum negative 

CBNAAT positive 33 35 

CBNAAT negative 0 102 

 

 Of 170 previously treated cases 68 (40%) are microbiologically confirmed, 33(19.42) by microscopy 

35(20.58)by CBNAAT contributed to 51% in this group. all 33 sputum smear positive cases are positive by 

CBNAAT also with 100% specificity for both tests. CBNAAT also detected Rifampicin resistance in 16 (9.4%) 

cases in this group. 

 

Table 6: Diagnostic yield in PLHIV sputum smear versus CBNAAT 
 Sputum positive Sputum negative 

CBNAAT positive 7 47 

CBNAAT negative 0 137 

 

 Of 191 PLHIV patients 57 are microbiologically 7 are confirmed by both tests, 47 are confirmed by 

CBNAAT with diagnostic yield of 3.66% for sputum smear microscopy and 28.2% with CBNAAT, 

significantly lower diagnostic yield with smear microscopy. 
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Table7: Rifampicin resistance detected 
 Total cases ( 664) Rifampicin Resistance %of detected Rifampicin 

Resistance 

Previously treated 170 16 9.4 

New cases 474 2 0.42 

 

 OF 664 cases subjected for CBNAAT 18 are found to be Rifampicin Resistance among them 16(9.4%) 

are previously treated 2 (0.42%) are from new PTB cases both are smear Negative cases. 

 

Table 8: Diagnostic yield in New cases Sputum smear negative 
 Total CBNAAT 

Positive 

CBNAAT 

negative 

Sputum negative New cases 303 74 346 

 

 Of 303 new smear Negative immunocompetent cases 74 positive by CBNAAT with diagnostic yield of 

24.42% and 47 of 186 immunocompromised case with diagnostic yield of 25.26%. 

 

Table 9: Sensitivity and specificity of CBNAAT- results of different studies 
Name of the study Overall PTB Sputum positive PTB Sputum negative PTB 

sensitivity specificity sensitivity specificity sensitivity specificity 

Dewan R et al 40% 100% 100% 100% 32.3% 100% 

Theron et al 78.7% 94.4% 94.7% 95% 46.8% 94.4% 

Geleta et al 65.5% 96.3% 95.2% 96.3% 48.6% 96.3% 

Agarwal M et al 86.8% 93.1% 100% 90% 79.1% 93.1% 

Sharma SK et al 95.7% 99.6% 99.2% 99.6% 77.7% 99.6% 

Sowjanya DS et al 70.24% 100% 99.08% 100% 37.5% 100% 

Boehme CC et al 92.2% 99.2% 98.2% 99.2% 72.5% 99.2% 

 

IV. Discussion 
Pulmonary tuberculosis is the leading cause for mortality and morbidity due to infectious disease in 

India inimmunocompromised and immunocompetent individuals India accounts for around one-fourth of the 

global tuberculosis cases(10). For long time sputum microscopy is the only rapid, simple, specific, cost 

effective, can be done in all levels of health care system with minimal facilities and training. The early specific 

diagnosis is essential step in reducing the mortality morbidity and in preventing spread of the disease in 

community. 

WHO endorsed CBNAAT as diagnostic tool for pulmonary and extrapulmonary tuberculosis which has 

higher specificity and sensitivity when compared to sputum microscopy(11). India introduced CBNAAT under 

RNTCP for the diagnosis of Pulmonary and extrapulmonary TB With special reference to all previously treated, 

PLHIV, Pediatric, close contacts of MDR TB. 

In this study mean age of PTB patients was 45 Yrs with male preponderance. mean age in males is 

46yrs. mean age in females was 42Yrs. Diabetes (20 patients) was the common Comorbidity. 

HIV co-infection was seen in 54 Cases. Sputum smear microscopy sensitivity was 20.08% in PTB. 

CBNAAT diagnosed 32.3% cases in addition to the sputum smear microscopy. 

CBNAAT in overall sputum smear negative cases has the sensitivity of 26.6% for all smear negative 

cases. It has sensitivity of24.4% for all new immunocompetent cases 74 of 303, 25.5% for negative previously 

treated cases 35 of 137 contributing to 51.4 of diagnosed cases in this group. 

In PLHIV cases sensitivity of 25.26%for negative 47 of 186.In patients diagnosed as Rifampicin 

resistance 8 of 18 are negative cases of them 2 are new cases,1 was relapse,2 are lost follow up,3are from others 

group. Among patients having Diabetes mellitus as Comorbidity in 20cases .10 smear negative cases become 

positive by CBNAAT. In 52 sputum smear positive cases in all groups of patients are positive by CBNAAT 

100% specificity.  

This shows that significant number of symptomatic patients with smear negative status are 

misdiagnosed leading to progression and spread of the disease, challenging the control measures. 

This reveals the urgent need to use the utility of various methods like Induced sputum, BAL fluid 

collection, pooled sputum for CBNAAT examination and TrueNAAT at the level of peripheral health facilities 

for effective control of TB and to prevent mortality and morbidity and to achieve end TB target 

 

V. Conclusion 
 CBNAAT is a rapid and significantly useful in diagnosis of PTB when compared to sputum smear 

examination. Sensitivity and specificity is high compared to sputum smear examination and has significant 

effect on detecting undiagnosed presumptive cases. This will help in improving the TB control measures. 
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Detection of Rifampicin resistance one additional advantage for CBNAAT to screen for MDRTB and to 

decrease the spread MDRTB in community.  

 The routine use of CBNAAT will improve detection drug sensitive and drug resistance TB and will 

have significant effect on TB control. 

 CBNAAT Should  use in special group of patient with presumptive PTB in sputum negative, all 

retreatment cases, PLHIV and Diabetes mellitus. 
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