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ABSTRACT
Introduction: Mycobacterium Tuberculosis is a complex organ-
ism in which lungs are the main portal of infection. Tuberculosis 
affecting organs other than lungs called as extrapulmonary tu-
berculosis. Tuberculous lymphadenitis is the most common form 
of Extrapulmonary Tuberculosis contributing to 35 percent of Ex-
trapulmonary Tuberculosis cases. CBNAAT is a cartridge based 
nucleic acid amplification test which detects the presence of My-
cobacterium Tuberculosis as well as Rifampicin resistance.
Materials and Methodology: Samples were collected from 
the appropriate extrapulmonary sites which included Lymph 
Node aspirate, Pleural fluid, Ascitic fluid, Abscess, Cerebrospi-
nal Fluid. The samples were sent for AFB smear, CBNAAT and 
AFB culture. The data was analyzed and results were compared.
Results: This cross-sectional study was conducted in a sample 
size of 89 patients attending the outpatient department in a 
tertiary care center in the Department of Respiratory Medicine 
at Santosh Hospital, Ghaziabad who were clinically suspected 
cases of Extra Pulmonary Tuberculosis. MTB was detected in 
CBNAAT in 33(37%) cases giving a Yield of 37% with RIF re-
sistance in 2(2.2%) cases and MTB was detected in 53(59.5%) 
giving it a yield of 59.5% with RIF resistance in 2.
Conclusion: There was statistically significant weak agreement 
seen between CBNAAT finding and AFB culture finding (Kappa 
value = 0.48; p value <0.01).
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INTRODUCTION
Mycobacterium Tuberculosis is a complex organ-

ism in which lungs are the main portal of infection. 
Tuberculosis affecting organs other than lungs called 
as extrapulmonary tuberculosis.1 Extrapulmonary Tu-
berculosis can include lymphadenitis, pleuritis, peri-
tonitis, meningitis, ocular, oral, cutaneous, musculo-
skeletal, abdominal, genital, miliary tuberculosis.1

Tuberculous lymphadenitis is the most common 
form of Extrapulmonary Tuberculosis contributing 
to 35 percent of Extrapulmonary Tuberculosis cases.2 
Cervical lymph nodes are most commonly involved, 
others like axillary, mediastinal, mesenteric, inguinal 
lymph nodes are also involved.2

It is challenging to diagnose tubercular lymphade-
nitis as fine needle aspiration cytology does not differ-
entiate between tuberculosis and non-tubercular my-
cobacteria. The major causative agents of Tuberculosis 
lymphadenitis are Mycobacterium Tuberculosis and 
Mycobacterium Bovis.2

The most common cause of pleural effusion in In-
dia is tuberculosis.3 ADA greater than 40U/L is often 
considered as Tubercular pleural effusion in India, 
but in order to make definitive diagnosis we need to 
demonstrate granulomas in the pleural tissue which 
often lacks sensitivity.2

AFB smear has little role in the diagnosis of Ex-
trapulmonary tuberculosis.4Fine needle aspiration 
cytology, is a simple and rapid technique but lacks 
specificity.5 In both smear microscopy and fine needle 
aspiration cytology there is no detection of drug re-
sistance and have limitation in species identification.5 

A major hinderance in the diagnosis of EPTB is its 
atypical nature and often simulates neoplasia.6

CBNAAT is a cartridge based nucleic acid amplifica-
tion test which detects the presence of Mycobacterium 
Tuberculosis as well as Rifampicin resistance.4 It is a cost 
effective and rapid test, which may revolutionize the di-
agnosis of Extrapulmonary Tuberculosis. 4 In India, Tru-
enaat is a novel, cost effective and rapid method of de-
tecting Mycobacterium Tuberculosis in clinical samples 
which is a point of care, battery operated and chip based 
RTPCR micro device and Rifampicin resistance can be 
detected with a second chip as a follow-on test.7

PCR based MGIT 960 liquid media is able to de-
tect Mycobacterium Tuberculosis growth faster (5-10 
days) when compared with Lowenstein Jensen media.8
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As per WHO, EPTB should be diagnosed on the 
basis of culture positive specimen or caseating granu-
loma on biopsy or strong clinical evidence consistent 
with active Extrapulmonary Tuberculosis. 9

MATERIALS AND METHODOLOGY
STUDY DESIGN: Cross Sectional Study
PLACE OF STUDY: Department of Respiratory 

Medicine, Santosh Hospital, Ghaziabad, (U.P)
STUDY POPULATION: Clinically suspected cas-

es of extrapulmonary tuberculosis both inpatient 
and outpatient were enrolled in the study after their 
consent. The samples included Lymph node aspirate, 
Pleural Fluid, Ascitic Fluid, Cerebrospinal Fluid and 
Abscess

DURATION OF STUDY: One year study 
SAMPLE SIZE: sample size is 89.
INCLUSION CRITERION: 
1.All adult patients (>18years) suspected of Ex-

trapulmonary tuberculosis which includes Superficial 
Lymphadenitis, Pleural effusion, Abdominal Kochs, 
Cerebrospinal Fluid and Abscess.

2.All genders.
3.All new as well as retreatment EPTB cases.

EXCLUSION CRITERION:
1.Extrapulmonary samples contaminated with 

blood, stool, blood
2.Pleural Effusion due to Chronic Renal Failure 

and Cardiac Failure
It is a Cross sectional study conducted at Santosh 

Hospital, Ghaziabad where all the clinically suspected 
cases of Extrapulmonary tuberculosis were taken in 
the study.

Samples were collected from the appropriate ex-
trapulmonary sites which included Lymph Node aspi-
rate, Pleural fluid, Ascitic fluid, Abscess, Cerebrospi-
nal Fluid

The samples were sent for AFB smear, CBNAAT 
and AFB culture.

The data was analyzed and results were compared.

OBSERVATIONS & RESULTS
As observed from the above Table 12 and Fig 12, 

out of 89 cases, MTB was not detected in CBNAAT in 
56(62.9%) cases and MTB was detected in CBNAAT 
in 33(37%) cases giving a Yield of 37% with RIF resis-
tance in 2(2.2%) cases.

FLOWCHART OF THE STUDY  
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Comparison between CBNAAT and AFB culture 

Table 1
Yield of CBNAAT in study subjects (n=89)

CBNAAT No. %
Not detected 56 62.9
Detected with rifampicin sensitivity 31 34.8
Detected with rifampicin resistance 2 2.2

62,9%

34,8%

2,2%

Yield of CBNAAT in study subjects (n=89)

Not detected
Detected with rifampicin sensitivity
Detected with rifampicin resistance

Figure 1

As shown in the above Table 13 and Fig 13, out of 
89 cases, MTB was not detected in 36(40.4%) in AFB 
culture and MTB was detected in 53(59.5%) giving it a 
yield of 59.5% in which 2(2.2%) were detected to have 
MDR.

There was statistically significant weak agreement 
seen between CBNAAT finding and AFB culture find-
ing (Kappa value = 0.48; p value <0.01).
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Table 2
Yield of AFB culture in study subjects (n=89)

AFB culture No. %
Not detected 36 40.4
Detected with no MDR 51 57.3
Detected with MDR 2 2.2

40,4%

57,3%

2,2%

Yield of AFB culture in study subjects (n=89)

Not detected

Detected with no MDR

Detected with MDR

Figure 2

DISCUSSION
This cross-sectional study was conducted in a sam-

ple size of 89 patients attending the outpatient depart-
ment in a tertiary care center in the Department of 
Respiratory Medicine at Santosh Hospital, Ghaziabad 
who were clinically suspected cases of Extra Pulmo-
nary Tuberculosis.

The study was conducted to know the yield of CB-
NAAT in Extra Pulmonary Tuberculosis in the locality 
and to compare it with AFB culture sensitivity taking 
it as the Gold Standard in the diagnosis of Tuberculo-
sis. Study conducted by Singh KG et al had a diagnos-
tic yield of 77.9% in CBNAAT in tubercular peripheral 
lymphadenopathy.1

Study conducted by Shamma Shetye et al had max-
imum diagnostic yield of CBNAAT in pus and aspi-
rates where 48.38 % were MTB positive with Rifam-
picin resistance and 49.74% were MTB positive with 
Rifampicin sensitive.10

E. Tortoli et al conducted a study in which the 
overall sensitivity and specificity of Xpert in Extrapul-
monary Tuberculosis was 70% and 97.3%.6

Table 3
Association of AFB culture and CBNAAT finding (n=89)

 Not detected AFB CULTURE Total
Detected without 

MDR
Detected with 

MDR

CBNAAT
Not detected 33 22 0 55
Detected with rifampicin sensitivity 3 29 0 32
Detected with rifampicin resistance 0 0 2 2

Total 36 51 2 89

Kappa value = 0.48; p value <0.01
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Association of AFB culture and CBNAAT finding (n=89)
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Figure 3



Issue 25. December 2022 | Cardiometry | 1287

In a study conducted by Yadav.K and Veena.M, yield 
of CBNAAT was 23.8% in which maximun cases of 
MTB positives were found in the FNAC that is 52.2%.

In our study, MTB was not detected in CBNAAT in 
56(62.9%) cases and MTB was detected in CBNAAT in 
33(37%) cases giving a Yield of 37% with RIF resistance 
in 2(2.2%) cases and MTB was not detected in 36(40.4%) 
in AFB culture and MTB was detected in 53(59.5%) giv-
ing it a yield of 59.5%.There was statistically significant 
weak agreement seen between CBNAAT finding and 
AFB culture finding (Kappa value = 0.48; p value <0.01).

The current study was conducted in the Depart-
ment of Respiratory Medicine, Santosh Hospital to 
study the yield of CBNAAT in EPTB and to compare 
the diagnostic efficacy of CBNAAT with AFB culture 
in all the forms of EPTB.

Out of 89 subjects included in the study who were 
EPTB suspects, all the extrapulmonary samples from 
the respective Extrapulmonary sites were subjected to 
CBNAAT and AFB culture, out of which 33 came out 
to be CBNAAT positive giving it an yield of 37% and 
53 came out to be AFB culture positive giving AFB 
culture an yield of 59.5%.

The findings of the present study are imperative 
owing to widespread impact of tuberculosis on the so-
ciety.11-13 In future the newer developments in genetic 
or tissue engineering are sought to bring developments 
in this field.14,15 Nevertheless the findings of the study 
are to be interpreted with caution keeping in mind the 
limitations of the study and the strength of evidence.16 

CONCLUSION
Yield of AFB culture (59.5%) in clinically suspect-

ed cases of EPTB is greater than Yield of CBNAAT is 
(37%) in clinically suspected cases of EPTB. There was 
statistically significant agreement seen between CB-
NAAT finding and AFB culture finding.
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