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Background: Tuberculosis (TB) remains one of the commonest infectious diseases in India, where control is difficult due to the
emergence of multi-drug-resistant TB (MDR-TB). The rifampicin resistance (RR) is an important surrogate marker of MDR-TB.
Aims and Objectives: The aim of this article is to determine the prevalence of RR-TB among all symptomatic presumptive TB patients
by cartridge-based nucleic acid amplification test (CBNAAT) in our institution. Materials and Methods: A retrospective cross-
sectional study was conducted from January 2018 to December 2020 in the Directly Observed Treatment (DOT) center of a tertiary
care hospital. All presumptive cases of pulmonary TB patients coming to the DOT center were subjected to CBNAAT by GeneXpert
Mycobacterium tuberculosis rifampicin (MTB/RIF) (Cepheid). Data were collected from a data-extraction sheet from registration
books and analyzed using SPSS version 20. Fisher’s exact test was applied to examine the association between categorical variables
and P-value less than 0.05 was considered significant. Results: A total of 6171 presumptive TB patients were included in the study. The
overall prevalence of TB was 1590 (25.77%) in all age groups. The prevalence of RR-TB among all confirmed TB cases was 10.75%
(171/1590) with the majority being males (130 cases). The prevalence of RR cases among new and previously treated was 3.1% and
36.34%, respectively, which were statistically significant (P < 0.05). Conclusion: We found that RR-TB is still much prevalent in our
area, and it was significantly higher in previously treated cases. The CBNAAT is a good molecular assay method for rapid detection
of TB and also for the detection of RR-TB.
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INTRODUCTION The incidence of MDR-TB has been increasing all over
the world, both among newly diagnosed TB cases and
previously treated cases.”! The strongest risk factor for
the development of MDR-TB is a previous treatment
followed by spontaneous mutations or transmission of
resistant strains among newly detected TB patients.5”

Tuberculosis (TB) is one of the oldest known diseases
that affect humans and remains one of the commonest
infectious diseases in India till date.’? Diagnosis,
treatment, and control of TB become difficult with the
emergence of multi-drug resistance TB (MDR-TB), with
rifampicin resistance (RR) being an important surrogate
marker.>¥ According to the World Health Organization
(WHO) Global TB report, the estimated burden of TB
in 2019 was about 10 million population worldwide and
two-thirds of it were contributed by eight countries with
the highest proportion of cases being reported from India
(26%), followed by Indonesia, China, the Philippines,
Pakistan, Nigeria, Bangladesh, and South Africa.®
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Globally, 465,000 people fell ill with RR-TB in 2019, of
which 206,030 people were identified as MDR-TB, which
is a 10% increase from 2018. The treatment success rate
for MDR/RR-TB is 57% globally, which is very low.®!

WHO along with the Revised National Tuberculosis
Control Programme (RNTCP), India has affirmed Gene
Expert MTB/RIF assay for the rapid detection of TB
with RR in every district hospital as well as tertiary care
centers.”) It has been shown that detection of RR is very
important as it can be used as a surrogate marker for
MDR-TB in about 90% of cases.®®! For this reason, WHO
recommends that RR-TB patients should be treated
similar to those with MDR-TB.")

Cartridge-based nucleic acid amplification  test
(CBNAAT), anovel diagnostic test, is an automated, semi-
quantitative real-time polymerase chain reaction (PCR)
assay that detects MTB with RR simultaneously within
2 h.l% This diagnostic tool is more sensitive than smear
microscopy, even conferring the RIF resistance mutations
directly from the sputum and other body fluids.”? Although
MTRB culture in Lowenstein—Jensen (LJ) media remains
the gold standard technique for determining the infection,
it takes several weeks to generate thus resulting in a delay
in treatment initiation. Also, RR cannot be detected in
culture.' Moreover, CBNAAT by GeneXpert MTB/RIF
is a cost-effective molecular assay unlike others such as
latest-generation liquid culture diagnostics and molecular
line probe assays which are costly and need biosafety
measures and specialized staff. Therefore, CBNAAT,
which is highly specific, having five unique molecular
probes to target the rpoB gene of MTB associated with
RR, is an esteemed diagnostic tool.l'?

Considering the above facts, and that there is no such
study in this part of our country where our institution
is situated, we had untaken this study with the aim to
detect the prevalence of RR-TB among all presumptive
pulmonary TB patients referred to the Directly Observed
Treatment (DOT) center for CBNAAT at our institute.

MarteriaLs AND MEeTHODS

Study design, area, and period

This was a retrospective, observational, record-based
study conducted from January 2018 to December 2020
in a tertiary healthcare institution situated in the state of
West Bengal, India. The study population was all sputum
smear-positive symptomatic patients and all presumptive
pulmonary TB patients who visited the DOT center for
CBNAAT during the study period.

Definition of presumptive tuberculosis!®!
Presumptive pulmonary TB is defined as patients with any
symptoms and signs suggestive of TB including cough >2
weeks, fever >2 weeks, significant weight loss, hemoptysis,
and any abnormality in chest radiograph.

Inclusion and exclusion criteria

Inclusion criteria

The patients whose clinico-demographic data and
CBNNAT reports along with RR reports available were
included in the study regardless of age.

Exclusion criteria

Human immunodeficiency virus (HIV)-positive cases,
diabetic patients, rheumatic patients, and cancer patients
were excluded from the study.

Laboratory investigation and data collection

From presumptive pulmonary TB cases, samples of
sputum, bronchoalveolar lavage, and bronchial aspirations
were obtained. Sputum smears were made from the
samples and stained with Ziehl-Nielsen (Z-N) stain and
examined under a microscope to detect acid-fast bacilli
(AFB). Samples were processed as per standard operating
procedures led by GeneXpert MTB/RIF guidelines. In
case of presumptive pulmonary TB, 2-4 mL of sputum
sample was collected. The samples were mixed with the
buffered solution in the ratio 1:2. Then the whole solution
was made to stand for 15-20 min with intermittent
shaking. The mixer solution was then transferred to the
GeneXpert cartridge in the GeneXpert MTB/RIF system.
Then the tests were run on CBNAAT machine as per
procedures laid by the manufacturer.

Data regarding demographic variables, TB-positive, and
RR-TB cases were extracted from records.

Statistical analysis

Data were entered in EPI Info version 7 and then exported
to SPSS version 20 for analysis. Proportions and crude
odds ratio (COR) were calculated. Fisher’s exact test was
applied to examine the association between categorical
variables and P-value less than 0.05 was considered
significant.

Ethical consideration

The study was approved by the institutional Ethics
Committee before commencing the study vide memo no.
IEC/2021/02/003 dated February 12, 2021. Individual
patient consent was not taken as it was a retrospective
record-based study.

ResuLts

A total of 6171 presumptive pulmonary TB cases were
included in our study. Out of these, 1590 (25.77%) patients
were diagnosed as TB in GeneXpert MTB/RIF assay in
all age groups, of which 1292 (81.26%) were males and
298 (18.74%) were females [Table 1]. The youngest RR-TB
patient was 13 years old female, and the oldest RR-TB
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patient was 67 years old male. Majority of the cases
belonged to the 21-60 years age group.

The overall prevalence of RR-TB was 2.77% (171/6171)
among presumptive TB patients and 10.75% (171) in all
TB-diagnosed patients [Table 2]. Though the prevalence
of RR-TB was more among males, the association is not
statistically significant (P = 0.0772) [Table 2]. Among
various age groups, the maximum number of RR-TB
patients was in 21-30 years (48); however, COR in all age
groups was <1, signifying that age had lower odds [Table
3]. Previously treated cases had 17.82 times the odds of
RR-TB when compared with new cases, and this difference
was statistically significant also [Table 4].

Discussion

Although there is a considerable advancement in the
diagnosis and treatment, TB continues to be prevalent
in many developing countries including India. TB is one
of the top 10 causes of mortality across the world. The
rate of decline of annual incidence and mortality rate is
slow, i.e., 2% and 3%, respectively.'¥l Various factors are
responsible for hindrance against TB control such as lack
of early diagnosis, inappropriate treatment and a delay in
treatment initiation, poor socioeconomic status, lack of
awareness among people, etc.

Table 1: Sociodemographic and clinical characteristics of
tuberculosis patients (n = 1590)

Variables Total TB patients Percentage (%)
Sex
Male 1292 81.26
Female 298 18.74
Age group (in years)
0-10 0 0
11-20 113 7.11
21-30 356 22.39
31-40 391 24.59
41-50 322 20.25
51-60 217 13.65
61-70 148 9.31
>70 43 2.70
History of TB treatment
Previously Rx cases 366 23.02
New cases 1224 76.98

In our study, the prevalence of Mycobacterium tuberculosis
was found to be 25.77% among the presumptive
pulmonary TB patients. Previous studies from India
have reported the prevalence of CBNAAT-confirmed
TB cases among those suspected in the range of 16.36%
and 32.9%, which is comparable to our study.l'>!'7 Studies
from outside of India, mainly from African subcontinent,
have reported a prevalence of TB between 15.11% and
37.7%.1820 The difference in variation of prevalence
of TB cases may be related to various factors such as
geographic variation, method of diagnosis, TB control
practices, sociodemographic factors, laboratory method
used, awareness among people, etc.

We found much higher positivity among males when
compared with females (81.26% vs. 18.74%), which is
in with the global picture. The prevalence of TB among
males is found to be higher than females both in India and
abroad. This reflects that males are affected more than
females by TB.P" The reason for high positivity among
men could be because of the fact that they seek health
care more often than women, whereas women tend to
self-medicate.”?

The Government of India is committed to eliminate TB
from India by the year 2025 as stated by the National
Strategic Plan (NSP) 2017-2025.23 Under RNTCP, every
presumptive pulmonary TB patient should undergo
sputum microscopy test for AFB. Nowadays, with the use
of GeneXpert MTB/RIF assay by CBNAAT, the turnover
time for TB diagnosis is reduced with the added advantage
of testing of RR.!Y The test detects mutation in the rpoB
gene and is able to differentiate between conserved wild-
type sequence and mutations in the core region that is
associated with RR.I'SI So, for early and rapid diagnosis
of TB cases along with detection of RR, the CBNAAT
method is used under RNTCP.¥ RR is also associated
with resistance to other antitubercular drugs, and so RR
can be successfully utilized as a surrogate marker for
MDR-TB.23%]

One of the important factors that hurdle the control of TB
is the existence of RR-TB. RR-TB is less likely to respond
to first-line antitubercular drugs and therefore their early
detection is of utmost important for treatment and prevention
of the further spread of drug-resistant TB. Drug-resistant
TB may develop when there is inadequate treatment of
active cases of pulmonary TB and spread of TB from drug-
resistant cases or rarely by spontaneous mutation. There may

Table 2: Prevalence of rifampicin-resistant TB in TB patients according to sex distribution

Gender RR-TB (%) Not RR-TB (%) COR (95% Cl) P-value
Male 130 (8.18) 1162 (73.08) Reference

Female 41 (2.58) 257 (16.16) 1.43 (0.98-2.08) 0.0772
Total 171 (10.75) 1419 (89.25)

TB = tuberculosis, RR-TB = rifampicin-resistant tuberculosis, COR = crude odds ratio
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Table 3: Prevalence of rifampicin-resistant TB in TB patients according to age (» = 1590)

Age group in years RR-TB, N (%) Non RR-TB, N (%) COR (95% ClI)
11-20 24 (21.24) 89 (78.76) Reference
21-30 48 (13.48) 308 (86.52) 0.58

(0.34-1.00)
31-40 31(7.93) 360 (92.07) 0.32

(0.18-0.57)
41-50 30 (9.32) 292 (90.68) 0.38

(0.21-0.69)
51-60 14 (6.45) 203 (93.55) 0.26 (0.13-0.52)
61-70 24 (16.22) 124 (83.78) 0.72 (0.38-1.34)
>70 0 (0) 43 (100) —

TB = tuberculosis, RR-TB = rifampicin-resistant tuberculosis, COR = crude odds ratio, CI = confidence interval

Table 4: Prevalence of rifampicin-resistant TB in TB patients according to treatment history (n = 1590)

TB treatment history RR-TB, N (%) Non RR-TB, N (%) COR (95% CI) P-value
Previous Rx cases 133 (36.34) 233 (63.66) 17.82 (12.1-26.23) 0.00001
New cases 38 (3.10) 1186 (96.90) Reference

TB = tuberculosis, RR-TB = rifampicin-resistant tuberculosis, COR = crude odds ratio, CI = confidence interval

be multiple reasons for inadequate therapy which include
irregular medication by patients, adverse effects leading to
stoppage of drugs, inappropriate prescribing practices such
as insufficient duration of treatment, selection of poor drugs,
etc.”%? Our study has found less RR prevalence (10.75%)
when compared with previous studies (14.6-26.1%), which
may be due to different patient selection criteria, geographic
variation, and variation in sample size (smaller the sample
size, more likely higher resistance rate).l'4!320%1 Many of
the patients acquire drug resistance from the environment
in which the prevalence of drug resistance cases is high."
Thus, estimation of RR-TB is also important from the
epidemiological point of view as it gives an estimate of the
prevalence of MDR-TB in community.

The prevalence of RR-TB was found to be higher in the
11-20 years age group (21.24%). We have not found any
definite cause of higher prevalence in this age group. In
the present study, RR-TB was significantly high among
patients previously treated with antitubercular drugs. This
finding corroborates well with previous studies.!*132 This
may be due to various factors such as non-adherence to
treatment and incomplete and inadequate treatment.
However, a good number of naive patients also developed
resistance to rifampicin as found in our study. This finding
suggests that there is presence of active person-to-person
transmission and the existence of undiagnosed new
RR-TB cases in our area. Again, the high percentage of
RR-TB cases among previously treated cases indicates that
there must be some sort of poor performance, especially in
patient follow-up and compliance of TB control program.

Limitations of our study
There are a few limitations of our study. First, we have
done a retrospective study in which we are not able to

collect data from the participants, which are associated
with a high prevalence of TB, like average monthly
income, history of cigarette smoking, level of education,
etc. As these variables are usually associated with high
prevalence of TB, we are not able to analyze these factors.

Secondly, we collected data for presumptive pulmonary
TB only as data of extrapulmonary TB were not available.
Had both pulmonary and extrapulmonary cases been
included, the exact picture of the burden of TB and
prevalence of RR could have been estimated.

CoNncLuSION

The current study has revealed that TB is quite prevalent
among presumptive TB patients, which indicates that cases
are reporting early and awareness about TB is high. The
RR-TB s also much prevalent among confirmed TB cases,
and it is significantly associated with the previous history
of anti-TB therapy. Early case detection and appropriate
case management is a much-needed element to minimize
the spread of drug resistance in the community. The study
provides a rough estimate of drug-resistant TB in this area
and may help the stakeholders to plan and manage drug-
resistant TB in this geographic area.
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