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Abstract

In the era of rapid diagnosis of TB and Drug resistance Cartridge Based Nucleic Acid Amplification
Technique (CBNAAT) came with a future of early and easy diagnosis for TB. However Microscopic
examination of sputum sample still is the most commonly used screening test and Lowenstein Jensen (LJ)
culture method considered as a gold standard technique. Hence a study was planned to see the
Concordance and efficacy of CBNAAT with smear Microscopy at TMC and Dr BRAM teaching Hospital
Hapania Tripura from January to December 2017.

Material and Methods: CBNNAT and smear microscopy of 278 TB suspected patients were done ion the
department of Microbiology.

Results: Smear positive cases CBNAAT positivity was 95.91% and smear negative cases 10.48%.
Concordance of two techniques (CBNAAT and Microscopy) for the diagnosis of Tuberculosis was noticed
to be 90.64%. 74.55% of cases were found to be negative by CBNAAT. Total 72 cases were positive for
MTb and 4 cases were Rifampicin resistance.

Conclusion: CBNAAT positive result suggest but negative result do not exclude TB. CBNAAT does not
eliminate the need of conventional microscopy however LJ should be establish soon that are required to
monitor the CBNAAT negative cases and to detect resistance to drugs other than Rifampicin.

Keywords: CBNAAT , Sputum Microscopy, Drug resistance.

Introduction

Globally, India is a home for more than 25% of
global Tuberculosis (TB) burden. The sensitivity
of smear microscopy and its inability to detect
drug resistance limits its impact for TB control.
RNTCP was launched in 1997, which was

formulated as the most systemic and Cost-
effective approach to revitalize the TB control
programme in India™. Out of the estimated global
annual incidence of 9 million TB cases, India
alone shares the incidence of 2.1 million (24%)
cases/year (one fourth of global incidence). For
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the diagnosis of pulmonary TB Microscopic
examination of  Sputum sample is the most
commonly used screening test however requires a
large no of bacteria (10*/ml of sputum) ™ further
it can’t differentiate MTB from Non tubercular
Mycobacteria (NTM). Lowenstein Jensen (LJ)
culture plays an important role for detection of
M.tuberculosis (MTB) and considered as a gold
standard technique. It requires less no of bacteria
10-100 bacilli /ml for isolation, allows species
identification and Drug Sensitivity Testing (DST)
for detection of resistant strain like Multi Drug
Resistant TB (MDR-TB) and Extensive Drug
Resistant —TB (XDR-TB) but needs time. The
national strategic plan of 2012-2017 was to
achieve universal access of quality of TB
diagnosis along with 90% success rate of all new
patients 1. Though there are different techniques
for the diagnosis of TB but no single diagnostic
test currently satisfies all the demands of “rapid”,
“affordable”, and “easy”. In the era of rapid
diagnosis of TB and Drug resistance Cartridge
Based Nucleic Acid Amplification Technique
(CBNAAT) came with a future of early,
affordable, easy diagnosis for TB. Diagnostic
accuracy of CBNAAT for pulmonary TB has been
reported high in literature &!. CBNAAT works on
the principle of real time PCR and reports can be
given in two hrs. The specificity of this technique
for detecting TB and Rifampicin resistance
recorded to be 99% and 98% accordingly.
Tuberculosis section of Microbiology at TMC
routinely doing CBNAAT. Hence this study was
planned to see the Concordance and efficacy of
CBNAAT with smear Microscopy for the
diagnosis of TB and detection of Mycobacterium
tuberculosis among pulmonary cases at our set up
along with future prospective of Solid culture
establishment (LJ) for DST and Tuberculosis
Research.

Material and Methods

We included all adult pulmonary TB patients
(Suspected, Old, New, Defaulter etc) whose
sample was sent to Mycobacteriology Lab for

CBNAAT from January to December 2017. We
included cases of
a) Presumptive pulmonary tuberculosis cases.

1. Cough >2 weeks

2. Fever >2 weeks

3. Significant weight loss

4. Blood in sputum

5. Any abnormalities in chest radiography.
b) TB Treatment failure cases
c) Contact with known MDR TB case
d) Sputum positive and negative at diagnosis |,

Retreatment cases
e) Follow up sputum positive cases
f) Microbiologically confirmed TB patients.
However we excluded a) Individuals not fitting
in the definition of suspected TB cases.

b) HIV TB co-infection.

CBNAAT was performed in the Department of
Microbiology TMC, according to manufacturer
instruction maintaining all aseptic precaution
though Sputum smear microscopy was done on
the same sample at DMC of the college. Quantity
of the sample was confirmed to be > 5 ml. MTB
bacterial load was estimated in terms of High,
Medium and Low. Demographical and Treatment
information history was collected from the clinical
notes. Smear microscopy along with CBNAAT
result was compared and assessed in Excel sheet
for analysis.

Results

278 no of Study subjects were enrolled for the
study in the department of Microbiology from
January to December 2017. Numbers of males
(n=218) were more than females (n= 60). Out of
278 TB suspected patients smear microscopy was
positive among 17.62% of cases where as
CBNAAT was in 25.53% cases. Males showed
higher no of positivity (Tablel) and 31-45 yrs of
age was found to be more affected by TB. While
Analysing the test results by two different
techniques it was found that in smear positive
cases CBNAAT positivity was 95.91% and smear
negative cases 10.48%. Concordance of two
techniques (CBNAAT and Microscopy) for the
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diagnosis of Tuberculosis was noticed to be
90.64% though two cases were smear positive and
CBNAAT Negative and 24 cases were smear
negative and CBNAAT positive. 74.55 of cases
were found to be negative by CBNAAT. Total 72
cases were positive for MTb and 4 cases were
Rifampicin resistance.

Table 1: Age wise Analysis of Positive cases By
Microscopy and/or CBNAAT technique

Age (yrs) Male Female
<15 2 1
16-30 7 8
31-45 17 3
46-60 17 2
>61 10 4
Total positives 53 18
Table 2: Comparison of two techniques
(CBNAAT and Staining)
CBNNAT | Smear +ve | Smear —ve Total
results
Positive 47 24 71
Negative 2 205 207
Total 49 229 278
Smear positivity 17.6% , CBNAAT 25.5%

Discussion

Early diagnosis of TB is necessary to disrupt the
disease transmission chain. Although ZN smear
positive patients are considered highly infectious
and being focused by most of clinicians. Smear
negative patients are also reported to responsible
for approximately 17% of transmission and its
impact on public health could not be neglected!™.
This preliminary hospital based study was
designed to evaluate the diagnostic vyield of
Cartridge Based Nucleic Acid Amplification
Technique (CBNAAT) for the detection of
Mycobacteria form Sputum samples and to
compare it with AFB staining result. Since solid
culture facility yet to be established in our medical
college reliability of staining result was compared
with CBNAAT technique. We analysed total 278
samples of TB cases (Old and new) by two
methodology of diagnosis (Microscopy and
CBNAAT). Majority of the subjects in our study
were belong to the age group of 31-45yrs and
males were more peredominant than females like
other same type of study!®®.

CBNAAT 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 days to come positivel®!. Numbers
of studies have demonstrated the utility of
CBNAAT in diagnosis of pulmonary tuberculosis
(31011221 studies showed that CBNAAT assay of
respiratory specimens had a pooled sensitivity of
89% (95% CI: 85%-92%) and specificity of 99%
(95% CI. 98%— 99%) in the diagnosis of
pulmonary TBM. Smear positivity in present
study was found to be 17.6 % and positivity by
CBNAAT was found to be 25.5% respectively.
Lower smear positivity by ZN stain and higher
MTB positivity by CBNAAT were demonstrated
in various studies’. A wide range of 0-75%
positivity for ZN smear has been reported in other
studies’® however variation in positivity among
different techniques may be due to inclusion
criteria, expertise and laboratory settings. While
Analysing the test results by two different
techniques it was found that in smear positive
cases CBNAAT positivity was 95.91% and smear
negative cases 10.48%. Smear negative TB is
more difficult to treat due to delay in reaching
definite diagnosis, in such cases new diagnostic
approaches could be fruitful in early diagnosis and
prompt treatment, hence preventing the patients
becoming infectious for others. Numerous studies
revealed that overall sensitivity and specificity of
CBNAAT technique is 86.8 % and specificity is
93.1% taking LJ as a gold standard method 16171,
We found 74.5% of cases were negative by
CBNAAT. Culture using LJ medium is method of
choice for diagnosis of MTB and considered as
gold standard in developing countries and its
importance could not be neglected. In our setup
there is no facility yet established for culture of
MTB so the reasons of CBNAAT negativity could
not be evaluate. Though a study conducted by
Muhammad et al*® showed out of total 13
negative cases of gene-Expert 69.2% consist of
MTB and 30.8% consist of NTM on the basis of
para-nitro-benzoic acid test. In our study two
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samples were found to be microscopy positive and
CBNAAT negative. The probable reason for false
negative result would be PCR inhibitors present in
the assay pragya et al [lor it could be the NTM as
we do not have the facility of Solid culture like
LJ.CBNAAT preclude the rapid Rifampicin
susceptibility along with MTB detection. We
detected 25.89% (72/278) strains of MTB out of
total symptomatic cases with 5.5% of Rifampicin
resistance. The development of CBNAAT
technique is considered an important breakthrough
in the fight against TB. This assay can detects M.
tuberculosis as well as mutation that confer
Rifampicin resistance using three specific primers
and five unique molecular probes with in less than
2 hours. But the adoption of this molecular
technique does not eliminate the need for
conventional TB culture and DST on solid LJ.
False negative and false positive results %! with
ATT treatment and discordant rifampicin
resistance was noted while comparing with LJ.
Conventional microscopy and LJ culture will
remain essential for monitoring therapy and DST
for anti-TB agents other than Rifampicin.

Conclusion

Molecular techniques have revolutionized the
diagnosis of TB, MDR TB. The CBNAAT assay
is a rapid and easy-to-perform fully automated
Nucleic acid amplification test, which is
extremely helpful in early diagnosis and to initiate
the treatment of tuberculosis. It has a high
capability to detect MTB complex DNA in AFB
microscopy negative as well as positive samples.
The assay correctly detects the information from
the rpoB hot spot region regarding rifampicin
resistance. But it should be remembered that
CBNAAT positive result suggest but negative
result do not exclude TB. CBNAAT does not
eliminate the need of conventional microscopy,
culture and anti-tubercular drug sensitivity on LJ
that are required to monitor the progression of
treatment and to detect resistance to drugs other
than Rifampicin. However this small scale study
gave us an suggestion to establish the gold

standard technique (LJ) in our set up with existing
microscopy and CBNAAT for better interpretation
and diagnosis of TB.
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