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Abstract: Introduction: Tuberculosis is the 2" major cause of death and a significant public health concern among infectious diseases.
India contributes to over 25% of the world's tuberculosis cases. Effective disease control depends on the early and rapid diagnosis of
tuberculosis (TB) and the identification of antibiotic resistance. The CBNAAT and the LPA (Line Probe Assay) have been approved by
the WHO for the rapid diagnosis of DRTB. Materials and Methods: A prospective study done in the department of Microbiology, GMC,
Ongole. Sputum samples were collected from 1600 Presumptive TB and 350 Presumptive DR - TB patients attending at GGH, Ongole.
CBNAAT was done on all sputum samples to detect tuberculosis and its RIF resistance. FL - LPA was done for CBNAAT - positive
samples to detect RIF resistance mutation in the rpoB gene along with INH resistance mutations in the katG and in hA genes. SL - LPA
was done for FL - LPA positive samples to detect FQ resistance mutations in gyrA and gyrB genes along with SLI drugs resistance
mutations in rrs and eis genes. Results: Among 1600 presumptive TB samples, 197 (12.3%) positives for MTB, all were sensitive to
Rifampicin by CBNAAT and rpoB gene mutation not detected by FL - LPA. Among 350 presumptive DRTB samples, 76 (21.7%) positives
for MTB, 8 (10.5%) showing Rifampicin resistance by CBNAAT. Out of 76 CBNAAT MTB detected samples FL - LPA detected rpoB
gene mutation in 10 samples (8 same as detected in CBNAAT and also in other 2 samples). Out of 10 RR samples, SL - LPA detected gyrB
gene mutation showing FQ resistance in one sample. Conclusion: The current study suggests that while CBNAAT is thought to be the
best approach for identifying MTB and detecting rifampicin resistance, it is important to keep in mind that resistance to isoniazid
monotherapy and second - line drugs is also very prevalent. In these situations, LPA is more important.
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An alternative method for identifying mycobacteria from
culture isolates that employ hybridization - based probes is to
use line probe assays. These assays use probes that focus on

1. Introduction

A major global public health concern, tuberculosis (TB)

affected 1.3 million people in 2022 alone and affected 10.6
million more; 167, 000 of these deaths involved HIV - co -
infected people [1]. More than 80 percent of tuberculosis
cases and deaths happened in low - and middle - income
nations [2]. Twenty - seven percent of tuberculosis cases
worldwide are reported from India. More accurate molecular
diagnostics and increased access to treatment have been made
towards the goal by 2025.

Due to gaps in diagnosis and treatment, multidrug - resistant
or rifampicin - resistant tuberculosis (MDR/RR - TB) presents
serious difficulties to TB control efforts. MDR - TB is a term
used to describe resistance to the 2 most potent first - line anti
- TB medications, isoniazid and rifampicin. Of the computed
410, 000 MDR/RR - TB cases worldwide in 2022, only 176,
600 were found and 175, 650 underwent treatment [3].

The Xpert MTB/RIF assay also provides information about
potential rifampicin resistance through the detection of
mutations in an 81 - base pair region of the rpoB gene, which
confers approximately 96% of rifampin resistance in MTBC

[4].

nucleotide variations in the 23S and/or 16S rRNA regions.
Analytical specificity and sensitivity for LPA are usually
>90% and outcomes can be obtained in 4 - 6 hours [4].

Therefore, the current research was undertaken to evaluate the
occurrence of TB and to determine Rifampicin resistance by
employing CBNAAT and LPA.

2. Material and Methods

Study Design and Place: A Prospective study was conducted
in the Government Medical College's microbiology
department in Ongole, Andhra Pradesh, India.

Inclusion criteria

1) Suspected patients of pulmonary TB and pulmonary
DRTB

2) All age groups and both sexes.

3) Patients who have given informed consent.

Exclusion criteria
1) Patients who have not given consent
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2) Suspected patients of
extrapulmonary DRTB

extrapulmonary TB and

Study period, sample collection, and processing

A prospective study was done in the Department of

Microbiology, GMC, Ongole for a period of 4 months

(October 2022 to January 2023). Early morning Sputum

samples were collected from 1600 Presumptive TB and 350

Presumptive DR - TB patients attending at GGH, Ongole.

CBNAAT was done on all sputum samples to detect

tuberculosis and its RIF resistance. All CBNAAT - positive

samples are transported in a cold chain to DFUL&TRC,

Nellore. which is operated by DFIT for FL - LPA and SL -

LPA.

e FL - LPA was done for CBNAAT - positive samples to
detect RIF resistance due to mutation in rpoB gene as well
as INH resistance due to mutations in katG and inhA genes

e SL - LPA was done for FL - LPA positive samples to
detect FQ resistance due to mutations in gyrA and gyrB
genes as well as SLI drug resistance due to mutations in
rrs and eis genes.

3. Results

Among 1600 presumptive TB samples, 197 (12.3%) positives
for MTB. Out of 197 MTB detected patients 150 (76.2%)
were males and 47 (23.8%) were females. All were sensitive
to Rifampicin by CBNAAT and rpoB gene mutation not
detected by FL - LPA.

Among 350 presumptive DRTB samples, 76 (21.7%)
positives for MTB. Out of 76 MTB detected patients 63
(82.9%) were males and 13 (17.1%) were females. Out of 76
CBNAAT MTB detected samples FL - LPA detected rpoB
gene mutation in 10 samples (8 same as detected in CBNAAT
and also in other 2 samples). Out of 10 RR samples, SL - LPA
detected gyrB gene mutation showing FQ resistance in one
sample.
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Figure 1: Results-Presumptive TB Samples- CBNAAT
Tests (1600)
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Figure 2: MTB Detected Samples (197)

Table 1: Presumptive TB samples - 1600

CBNAAT MTB detected All are sens:it_ive to
samples - 197 Rifampicin
FL — LPA | not detected rpoB, katG, and inhA gene mutations.
SL - LPA not d_one for all 197 MTB samples_ as RIF and INH
resistance were not detected in first - line LPA.
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Figure 3: Results-Presumptive DR TB Samples - CBNAAT
Tests (350)

uMTB DETECTED SAMPLES(76)

o
=]

o
—

MALES FEMALES
Figure 4: MTB Detected Samples (76)

Table 2: Presumptive DR TB Samples — 350

CBNAAT

MTB detected samples - 76

8 (10%) were showing resistance to RIF

FL - LPA
(for all 76 samples of MTB)

10 (11.7%) samples were showing rpoB gene mutation due to
RIF resistance.

(NOTE: 8 samples showing RIF resistance in FL - LPA
showed RIF resistance in CBNAAT + 2 samples showing
RIF resistance in FL - LPA were not shown RIF resistance
in CBNAAT)

katG and inhA genes mutation due to
INH resistance not detected.

SL - LPA
(forall 10 FL - LPA
mutation detected samples)

One sample showed gyrB gene mutation due to resistance to
Lfx and low - level Mfx. gyrA gene mutation was not detected
for all FL - LPA mutation detected samples.

eis and rrs genes mutation due to SLI
drugs resistance not detected.
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4. Discussion

Molecular technologies such as LPA and CBNAAT are the
most significant technologies to identify mutations in the
inhA, katG, and rpoB genes, the LPA test might identify both
INH and RIF resistance, but the CBNAAT can only identify
RIF resistance.

The greatly shortened detection turnaround time is one of the
primary and most evident benefits of using the CBNAAT.
This test can reduce the time to diagnosis (TAT) to two to
three hours while simultaneously detecting rifampin
resistance. The rifampin resistance determining region
(RRDR), an 81 - bp hotspot region covering codons 507 to
533, is the target of these molecular techniques designed to
target the rpoB gene. DNA sequencing has identified over 50
mutations in this region thus far, however, the only known
mutations that cause increased RIF resistance are point
mutations at codons 526 or 531.

In the present study, Presumptive DRTB patients showed
more MTB positivity rate (of 21.7%), which was similar to
the research performed by J. Vijayalakshmi et. al (5). Male
predominance is higher, the age group most affected was 41 -
60 yrs. followed by 20 - 40yrs which was similar to the
research performed by J. Vijayalakshmi et. al (5).

Rifampicin resistance was detected in presumptive DRTB
patients and it was more in males. Syed Beenish Rufai et al.
's study revealed similar outcomes (6).

In the present investigation, it was observed that Rifampicin
resistance was detected in 10% of samples in CBNAAT.
Similar outcomes were noted in research performed by
Wadhwa et al. In the FL - LPA, 11.7% resistance to RIF was
noted in the present study and 26% resistance to RIF was
noted in the study by Vishal Wadhwa et al.

The study by S. Uma Devi et al. found that 6.82% of RIF
resistance was detected by CBNAAT, whereas the RIF
resistance detection rate by LPA was 14.7%. It was found in
this study that LPA was superior to CBNAAT in terms of
efficacy in detecting RIF resistance. The study conducted by
Syed Beenish Rufai et al. revealed similar outcomes (6).

5. Conclusion

Promising molecular technologies for drug resistance
detection include CBNAAT and LPA. The current study
suggests that while CBNAAT is thought to be the best
approach for identifying MTB and detecting rifampicin
resistance, it is important to keep in mind that resistance to
isoniazid monotherapy and Second - line medications are also
widely used. In these situations, LPA is more important.

Acknowledgment

We are thankful to our head of department and technical staff
for their support

Source of funding

None

Conflict of Interest

None

Ethical approval

The Institutional Ethics Committee approved the research.

References

[1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[11]

World Health Organization. Global tuberculosis report
2023. Geneva: World Health Organization; 2023.
licence: CC BY - NC - SA 3.0 IGO. https: //www.who.
int/te ams/global - tuberculosis - programme/tb -
reports/global - tuberculosis - report - 2023.

World  Health  Organization.  October  2022.
Tuberculosis key facts. https: /iwww.who. int/news -
room/fact - sheets/detail/tuberculosis.

Discordance between genotypic and phenotypic
methods for the detection of rifampicin and isoniazid
resistant Mycobacterium  tuberculosis and the
correlation with patient treatment outcomes. Journal of
Clinical Tuberculosis and Other Mycobacterial
Diseases 34 (2024) 100410

Diagnosis of active tuberculosis disease: From
microscopy to molecular techniques Adam J Caulfield
! Nancy L Wengenack !

1J. Vijayalakshmi, A. Surekha and P. Akshatha.
Detection of Rifampicin resistance in Pulmonary
Tuberculosis by Molecular methods in a tertiary care
hospital . Int. J. Curr. Microbiol. App. Sci (2017) 6 (6):
3367 - 3373

Syed Beenish Rufai, Parveen Kumar, Amit Singh,
Suneel Prajapati, Veena Balooni, and Sarman Singh.
Comparison of Xpert MTB/RIF with Line Probe Assay
for Detection of RifampinMonoresistant
Mycobacterium tuberculosis. J Clin Microbiol.2014
Jun; 52 (6): 1846- 1852.

M. B. Miller, E. B. Popowitch, M. G. Backlund, et al.,
Performance of Xpert MTB/RIF RUO assay and 1S6110
real time PCR for Mycobacterium tuberculosis
detection in clinical samples, J. Cli. Microbio.49 (10)
(2011) 3458 - 3462

Brisson - Noel A, Gicquel B, Lecossier D, Levy -
Frebault V, Nassif X, et al. (1989) Rapid diagnosis of
tuberculosis by amplification of mycobacterial DNA in
clinical specimens. Lancet ii: 1069-71.

Mani C, Selvakumar N, Narayanan S, Narayanan
PR.2001. Mutations in the rpoB gene of multidrug -
resistant Mycobacterium tuberculosis clinical isolates
from India. J. Clin. Microbiol.39: 2987-
2990.10.1128/JCM.39.8.2987 - 2990.2001 15. Kumar
P, Balooni V, Sharma BK, Kapil V, Sachdeva KS,
Singh S.2014.

High degree of multidrug resistance and hetero
resistance in pulmonary TB patients from Punjab state
of India. Tuberculosis 94: 73— 80.10.1016/j.
tube.2013.10.001 16.

Sharma S, Madan M, Agrawal C, Asthana AK.
Genotype MTBDR plus assay for molecular detection
of rifampicin and isoniazid resistance in
Mycobacterium tuberculosis. Indian J Pathol Microbiol

Volume 13 Issue 5, May 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR24429205916

DOI: https://dx.doi.org/10.21275/SR24429205916

71


https://www.ijsr.net/
https://www.who.int/te%20ams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://www.who.int/te%20ams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://www.who.int/te%20ams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://pubmed.ncbi.nlm.nih.gov/?term=Caulfield+AJ&cauthor_id=31723686
https://pubmed.ncbi.nlm.nih.gov/31723686/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Wengenack+NL&cauthor_id=31723686
https://pubmed.ncbi.nlm.nih.gov/31723686/#full-view-affiliation-1

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

2014; 57: 423 - 6.17. Somoskovi A, Parsons LM, [12] The molecular basis of resistance to isoniazid, rifampin,
Salfinger M.2001. and pyrazinamide in Mycobacterium tuberculosis.
Respir. Res.2: 164-168.10.1186/rr54

Volume 13 Issue 5, May 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR24429205916 DOI: https://dx.doi.org/10.21275/SR24429205916 72


https://www.ijsr.net/



