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ABSTRACT
AIM. To study the use of sputum and broncho alveolar lavage 
(BAL) for CBNAAT, as an adjunct in the diagnosis of pulmonary 
tuberculosis, in sputum AFB smear negative patients.
OBJECTIVE. To calculate and compare the yield of sputum Car-
tridge Based Nucleic Acid Amplification Test (CBNAAT) and BAL 
CBNAAT in sputum AFB smear negative patients.
MATERIALS and METHODS. 50 Patients with respiratory symp-
toms which are suspected of pulmonary tuberculosis with Chest 
X-ray showing changes consistent with active pulmonary TB 
and Sputum negative for AFB on two samples were subse-
quently subjected to sputum CBNAAT, in which 23 out of 50, 
came out to be positive (46% yield).
The remaining 27 patients were subjected to bronchoscopy 
and the BAL was sent for CBNAAT, in which 23 patients came 
out as positive (Yield 85%).
CONCLUSION. Sputum CBNAAT and BAL CBNAAT prove to be 
useful adjuncts in the diagnosis of presumptive PTB patients 
who are sputum AFB smear negative. BAL CBNAAT has higher 
yield than sputum CBNAAT. 
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INTRODUCTION
Tuberculosis (TB) is a disease that is a major com-

municable disease caused by the bacterium Myco-
bacterium tuberculosis and spread by air droplets. 
In India, 1.8 million TB cases were notified in 2020 
with Uttar Pradesh, being the highest contributor 
with 366,709 cases (20.30% of total)1. Tests for diag-
nosis of TB disease include sputum smear microsco-

py, rapid molecular tests and AFB culture remains the 
gold standard. Mortality rate for untreated TB is high. 
Studies indicate that in the absence of treatment with 
anti-TB drugs, nearly 70% of individuals with sputum 
smear positive pulmonary TB died within a decade 
of being diagnosed, as did about 20% of people with 
smear negative but culture positive pulmonary TB2.

CBNAAT is a molecular test which detects the DNA 
in tuberculosis bacteria. It uses sputum samples and 
can give results in less than two hours. Main advantag-
es of CBNAAT are reliability when compared to spu-
tum microscopy and the speed, when compared with 
the culture test. For diagnosis of tuberculosis, although 
sputum microscopy is quick and cheap, it is unreliable. 
It is very unreliable when patients are HIV positive. 
Although culture gives a definitive diagnosis, it takes 
six weeks to get results, rather than two hours, of the 
CBNAAT test. Another advantage is the speed of iden-
tifying rifampicin resistance. Normally it takes weeks to 
get any drug resistance rather than a couple of hours2.

This is prospective study, focuses on the yield of 
CBNAAT, at identifying TB cases, where sputum ex-
amination by AFB testing and CBNAAT, turned out to 
be negative. These patients were subjected to fiberop-
tic bronchoscopy and BAL collected. The BAL is then 
subjected to CBNAAT, which could identify more TB 
patients, that could have been missed, if left otherwise. 
The study was designed with the main of the use of 
sputum and broncho alveolar lavage for CBNAAT, as 
an adjunct in the diagnosis of pulmonary tuberculosis, 
in sputum AFB smear negative patients.

OBJECTIVE 
To calculate and compare the yield of sputum CB-

NAAT and BAL CBNAAT in sputum AFB smear neg-
ative patients.

MATERIALS and METHODS
A prospective study done in Department of Respi-

ratory Medicine, Santosh Hospital, Ghaziabad, Uttar 
Pradesh.

Inclusion criteria
1.Age>18years 
2.Patients with respiratory symptoms which are 

suspected of pulmonary tuberculosis – like cough for 
2 weeks or more, evening rise of temperature, short-
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ness of breath, loss of weight and loss of appetite with 
Chest X-ray showing changes consistent with active 
pulmonary TB.

3.Sputum negative for AFB on two samples.

Exclusion criteria 
1.Asthma 
2.Chronic obstructive pulmonary disease
3.Active haemoptysis 
4.Unstable angina 
5.Patients on anti -tubercular therapy.
Informed consent was taken from all included pa-

tients and the study was approved by Institutional Eth-
ics Committee.

The minimum required sample size was calculated 
to be 47 which was rounded off to 50 which was cal-
culated based upon the study done by Meghna et al.

Patients was enrolled from 1st of September 2020 
till the 1st of September 2021.

METHODOLOGY
Pre-requisite: history, clinical examination and its 

documentation. Investigations like chest X-ray, spu-
tum AFB, relevant blood investigations. Chest X ray 
abnormalities compatible with possible active disease 
such as cavitary lesions, consolidation, patchy fluffy 
shadows, infiltrates and miliary pattern were noted.

Sputum:
All patients in the study were negative for sputum 

AFB smear.
Sputum was collected from all these patients in a 

falcon tube and sent for Sputum CBNAAT examina-
tion via NTEP program.

Bronchoscopy:
Patients who were negative on sputum CBNAAT 

were then subjected to flexible bronchoscopy (Olym-
pus) after at least six hours of fasting, trans-nasally un-
der local anaesthesia with 2% lignocaine.

Broncho alveolar lavage was then performed by 
the instillation of 5 aliquots of 20 ml normal saline at 
room temperature through the working channel of the 
bronchoscope which was then aspirated into a suction 
trap.

The sample processing was done by collecting in 
a falcon tube and sent for CBNAAT examination via 
NTEP program.

After the procedure was finished, the patient was 
put under observation for the development of any 
complications like pneumothorax, haemorrhage, in-
fection and cardiac arrhythmias for 24-48 hours.

Statistical analysis:
Results of CBNAAT sputum examination of all 

patients and BAL CBNAAT examination of eligible 
patients were collected, yield was calculated and com-
pared.

RESULT
The present study included 50 patients of which 

32 (64%) were males and 18 females (36%). The age 
group of 18 to 40 years had 25 patients and 41 years 
and above, 25 patients. All the 50 patients were spu-
tum AFB negative. They were subsequently subjected 
to sputum CBNAAT, in which 23 out of 50, came out 
to be positive. Yield is 46%. The remaining 27 patients 
were subjected to bronchoscopy and the BAL was sent 
for CBNAAT, in which 23 patients came out as posi-
tive. Yield is 85%.

                 Pleural Effusion3                              Hilar Lymphadenopathy 3                              Pnemonia4 
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Significant correlation was found between, loss of 
appetite and sputum CBNAAT and between diabetes 
mellitus and sputum CBNAAT. In addition, correla-
tion was observed between, total leucocyte count and 
sputum CBNAAT and between findings suggestive of 
PTB in chest X ray and sputum CBNAAT. There ex-
isted correlation between diabetes mellitus and BAL 
CBNAAT. 

DISCUSSION
According to available literature, the sensitivity 

of sputum AFB smear microscopy is 80%.5 But it still 
leaves a large number of undiagnosed cases. Therefor 
a better methodology is needed as an adjunct in the 
diagnosis of TB. Hence this study has been conducted 
to see whether sputum CBNAAT and BAL CBNAAT 
fit this requirement. The present study of 50 sputum 
AFB smear negative patients, who were tested for spu-
tum CBNAAT for PTB, 23 came out to be positive, 
with a yield of 46%.

Ganesh Chandra Mohapatra et al, in their study 
found 31 out of 100 sputum AFB smear negative pa-
tients to be positive for sputum CBNAAT, with a yield 
of 31%.6 Elizabeth. K. Marlowe et al, in their study 
found 31 out 90 sputum AFB smear negative patients 
to be positive for sputum CBNAAT, with a yield of 
34%.7 Amiya Kumar Dwari et al, in their study on 94 
sputum AFB smear negative patients found 34% to be 
positive for sputum CBNAAT.8 Thitta Mohanty et al, 
in their study on 71 sputum smear negative patients, 
found 23 to be positive for sputum CBNAAT, with a 
yield of 32% 9. Meghna Patel et al in their study found 
48 out of 92 sputum smear negative patients to be 
positive for sputum CBNAAT for PTB with a yield 
of 52%.10 So, yield of Sputum CBNAAT in our study 
was comparable to those of other studies. Out of 27 
remaining patients who were sputum CBNAAT nega-
tive, all were subjected to bronchoscopy and BAL was 
taken sent for CBNAAT of which 23 came out to be 
positive with a yield of 85%. It is at par with study con-
ducted by Patil Shital et al on 250 sputum smear neg-
ative patients suspected of PTB on clinic-radiological 
basis who were tested for BAL-CBNAAT, of whom 228 
came out to be positive, with a yield of 91%.11

Jayamol Revendran et al in their study on 71 smear 
negative pulmonary tuberculosis suspects on clin-
ic-radiological basis found BAL fluid Gene-expert de-
tected MTB in 31% cases.12 Ria Shah et al in their study 
of BAL specimens of 51 patients with suspected pul-
monary tuberculosis who were smear negative found 
BAL CBNAAT positive in 25 patients, with a yield of 
49%.13 R.K.Panda et al 65 cases with suspected pul-
monary tuberculosis with negative results on sputum 
AFB smears on at least 2 samples, of negative sputum 
CBNAAT, were subjected to fibreoptic bronchoscopy 
and BAL was sent for CBNAAT, 29 came out positive 
with a yield of 45%.14 Dr C.R. Chaudhary et al con-
ducted a study on 140 patients suspected of PTB on 
clinic radiological basis, who were either negative for 
sputum smear AFB or who did not produce sputum, 
were subjected to FOB and BAL sent for CBNAAT, 
83 came out to be positive with a yield of 59%.15 So 
yield of BAL CBNAAT in our study was higher than 
those of comparable studies. The findings of the pres-
ent study are important owing to widespread impact 
of tuberculosis in community.16-18 However, owing to 
the limitations in the study design, the findings are to 
be interpreted wisely by readers.19 In future, genetic 
methods of diagnosis may pave a way.20 
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CONCLUSION
Present study was conducted to assess the useful-

ness of sputum CBNAAT and BAL CBNAAT as an ad-
junct in the diagnosis of sputum AFB smear negative 
patients who are suspected of PTB in clinic- radiolog-
ical basis. Out of 50 patients included in the study, all 
were subjected to sputum CBNAAT, out of which 23 
came out as positive giving an yield of 46%. The re-
maining 27 patients were subjected to BAL CBNAAT, 
from which 23 became positive, the yield being 85%. 
Therefore, from the present study it concluded that 1. 
Sputum CBNAAT and BAL CBNAAT prove to be use-
ful adjuncts in the diagnosis of PTB in patients who 
are sputum AFB smear negative. 2. BAL CBNAAT has 
higher yield than sputum CBNAAT.
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