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Abstract

Background:
India has set an ambitious goal of tuberculosis elimination by 2025 
which is going to be limited by a large burden of multidrug resistant 
tuberculosis (MDR-TB). Resistance to rifampicin is a surrogate marker 
of MDR-TB. Detection of rpoB gene mutation by Cartridge Based 
Nucleic Acid Amplification Test (CB-NAAT) is used to detect 
rifampicin resistance.
Objective: 
To determine the burden of rifampicin resistant tuberculosis in Regional 
Institute of Medical Sciences (RIMS) Hospital, Imphal, a tertiary care 
hospital in Manipur.
Method:
The study was a cross sectional study conducted on 100 cases of 
tuberculosis between the age group of 14-80 years visiting Regional 
Institute of Medical Sciences (RIMS) Hospital, Imphal,   a tertiary care 
centre from September 2018 to December 2019. Samples were subjected 
to Ziehl-Neelsen (ZN) stain and smear positive samples were then sent 
for CB-NAAT analysis at Intermediate Reference Laboratory (IRL), 
Lamphel, Imphal and a part of it was inoculated in Lowenstein Jensen 
(LJ) medium for culture.
Results:
Of 100 samples (M=71, F=29), 42 were of grade 1+, 29 were grade 2+ 
and 29 were grade 3+ on ZN staining. 87(M=64, F=23) showed positive 
culture growth. Maximum cases of tuberculosis as well as rifampicin 
resistance were seen in the age group of 41-50 years. 5 males (7%) and 2 
females (6.9%) were resistant to rifampicin respectively. 6(6.4%) of 
newly diagnosed and 1(16.7%) of old cases were rifampicin resistant 
tuberculosis (RR-TB). The total number of rifampicin resistance in our 
study was 7(7%).
Conclusion:
Although MDR-TB/RR-TB is emerging as a significant threat to 
tuberculosis control, limited data is available. Hence, the present 
research work is undertaken to highlight the continuing menace of 
rifampicin resistant tuberculosis in RIMS Hospital, a tertiary care centre 
in Manipur. In our study, 7% rifampicin resistance was observed, which 
is significantly high. This indicates the importance of strengthening the 
awareness programmes, establishing early diagnosis and administration 
of correct and prompt treatment.
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Introduction
 Tuberculosis (TB), caused by Mycobacterium tuberculosis, is among 
the oldest diseases known to humanity and one of the top ten causes of 

1death worldwide.  It is transmitted from person to person via droplet from 
respiratory tract of people with the active pulmonary disease. Even two 
decades after introduction of directly observed treatment, short-course 
(DOTS) strategy, it still is a major cause of morbidity and mortality 

2worldwide.
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 Multi drug resistant tuberculosis (MDR-TB) is a 
form of tuberculosis caused by the organisms that do 
not respond to, at least isoniazid and rifampicin. 
MDR-TB arises from a mixture of physician error 
and patient non-compliance during the treatment of a 

3susceptible TB.  Rifampicin and isoniazid remain 
the two most important drugs for treatment of 
tuberculosis. Resistance to either drug poses a 

4serious impediment to successful therapy.  
Resistance in about 95% of rifampicin resistant 
isolates is due to mutations in 69-bp region of the rpo 
B gene. This makes it a good target for molecular 

5genotypic diagnostic methods.  Although 40 distinct 
point mutations and in-frame insertions and 
deletions in rpo B have been identified, point 
mutations in two codons, those coding for Ser  and 531

His , are seen in almost 70% of rifampicin resistant 526

clinical isolates, with Ser531-to-Leu (TCG-to-TGG) 
6mutations being the most common.  Resistance to 

rifampicin is a surrogate marker of MDR-TB which 
is detected by using CB-NAAT based on detection of 

7rpo B gene mutation.
 Manipur, a north-eastern state of India has been 
having high prevalence of MDR-TB. In 2017 the 
prevalence was 11.2% and 7.9% in 2018 
contributing to the high burden of MDR-TB of the 
country and creating a hindrance to the TB control 

8activities.  This high burden of DR-TB should be 
managed based on the laboratory confirmation with 
a clear understanding of the drug resistance and its 
sensitivity.
 The X pert-MTB/Rif assay (Cepheid) is one of 
the most frequently used molecular screening test for 
TB and MDR-TB in both resource-poor and resource 

9
rich countries.  It had been shown that the X pert-
MTB/Rif assay detected pulmonary tuberculosis in 
all TB patients, including 90% of smear negative 

10patient with a high sensitivity of 97%.  Cartridge 
Based Nucleic Acid Amplification Test (CB-
NAAT)/Gene X pert, endorsed by the WHO for use 
in endemic countries, is an automated, semi-
quantitative real time PCR assay designed for the 
rapid and simultaneous detection of Mycobacterium 
tuberculosis and rifampicin resistance within 2 

11hours.
Aims and objectives
To determine the burden of rifampicin resistant 
tuberculosis in Regional Institute of Medical 
Sciences (RIMS) Hospital, Imphal, a tertiary care 
hospital in Manipur. 
Materials and methods
The study was a cross sectional study conducted in 
the Department of Microbiology and Intermediate 
Reference Laboratory (IRL), Lamphel, Imphal. The 
samples were collected during September 2018 to 

December 2019.
 Subjects aged between 14-80 years old, who 
were contacts of active tuberculosis, known drug 
resistant tuberculosis cases, failure to treatment, 
HIV-TB co-infected cases at diagnosis, relapse and 
defaulter were included. In the data analysis, newly 
diagnosed cases were considered as new cases 
whereas failure to treatment, relapse and defaulters 
were grouped under old cases.
Paediatric age group, patients already diagnosed 
with MDR/XDR-TB by means of  CB-NAAT or line 
probe assay, active or suspected malignancy, 
terminal disease with poor prognosis were excluded 
from the study.
 The samples were collected from participants 
suspected of tuberculosis visiting the Departments of 
Respiratory and Chest Medicine, General Medicine, 
RIMS hospital, Imphal, fulfilling the inclusion 
criteria and were processed immediately at the 
Mycobacteriology laboratory, Department of 
Microbiology, RIMS, Imphal for direct microscopic 
examination by Ziehl Neelsen (ZN) stain and culture 
in Lowenstein Jensen (LJ) media.  Further, the smear 
positive samples were then sent to IRL, Imphal for 
molecular analysis by CB-NAAT to detect the rpo B 
gene.
 100 samples which were positive for AFB were 
processed. Out of these, 94 were sputa,   3 broncho 
alveolar lavage (BAL), 2 pleural fluids and 1 
cerebrospinal fluid (CSF). After acid fast staining by 
Ziehl Neelsen (ZN) technique, grades were given 
according to the RNTCP guidelines as 0, 1+, 2+, and 
3+. All positive samples for AFB were subjected to 
molecular analysis by CB-NAAT testing for 
simultaneous detection of Mycobacterium 
tuberculosis and rifampicin resistance at the IRL, 
Imphal. Cultures on LJ media were put up 
simultaneously (Figure 1). Colony growths were 
studied every week and counter checked by 
performing acid fast staining from the colonies. Pure 
strains are being preserved in LJ media in deep 
freezer for future references.
Approval of research ethics board
The study was started after getting the approval of 
the Research Ethics Board of the Institute, RIMS. All 
the participants fulfilling the inclusion criteria were 
informed about the nature of the study and informed 
written consents were taken.
Statistical analysis
 Statistical analysis was carried out using SPSS 
version 21 (IBM). Descriptive data were presented 
using frequency, percentage, mean and standard 
deviation. Chi square test was used to see association 
between proportions. The level of statistical 
significance was set at p-value<0.05.
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Results
A total of 100 samples from clinically presumed 
tuberculosis patients who were positive for AFB 
were collected. Among these, 94 were sputa, 3 BAL, 
2 pleural fluids and 1 was CSF.
 On grading the AFB stain microscopically, 42 
were of grade 1+, 29 were grade 2+ and 29 were 
grade 3+ (Table 1). 87 (Male =64, Female =23) out of 
the 100 samples showed positive culture growth and 
the remaining 13 (Male =7, Female =6) showed no 
growth (Table 2). Again, of these 87 positive 
cultures, 81 were new cases and 6 were of old cases 
(Table 3). Culture positivity among different grading 
of AFB staining is statistically significant (p-
value<0.05) and can be established that greater the 
number of acid fast bacilli in the sample, more is the 
chance of culture positivity (Table 1). Among the 87 
culture positive, 7 were RR-TB (Table 4).
 In the age wise distribution, maximum cases of 
tuberculosis as well as rifampicin resistance was 
seen in the age group of 41-50 (Figure 2). In this age 
group, 3 RR-TB were seen, all of which were of 
grade 3+, males and newly diagnosed.
 It was observed that out of the 7 RR-TB, 5 of 
them were AFB grade 3+ and 2 were of grade 2+. 
This was statistically significant (p-value < 0.05) 
(Table 5).
      In the present study, 71 cases were males and 29 
were females. Out of these 71 males, 5 (7%) were 
resistant to rifampicin whereas of the 29 females, 2 
(6.9%) were resistant to rifampicin. More number of 
males was affected by rifampicin resistant 
tuberculosis (RR-TB) but these findings are 
statistically not significant (p-value>0.05) as shown 
in Table 2. There is no correlation between 
rifampicin resistance and sex. Therefore, further 
study is mandated using some other variable to 
define their association to rifampicin resistance.
 Out of the 94 newly diagnosed cases, 68 were 
males and 26 were females. 81 were culture positive 
and the remaining 13 were culture negative (Table 
3). Again in these 94 new cases, 6 (6.4%) consisting 
of 5 males and 1 female were RR-TB. Whereas 
among the 6 old cases which consist of 3 males and 3 
females, 1 (16.7%) was RR-TB who is a female 
participant (Figure 3). Comparing the percentages of 
the above new and old TB cases, rifampicin 
resistance is more among old cases. Overall, the total 
number of rifampicin resistance in the present study 
was found to be 7 (7%) as shown in Table 4.
Discussions
In 2019, the World Health Organization (WHO) 
estimated 3.4% new and 18% previously treated 
multidrug resistant TB cases globally. India accounts 
for one fourth of the total number of TB cases
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Sl. 
No.

Sex Culture Total Rifampicin p-value

Positive

 
negative

 
Sensitive (%)

 
Resistant (%)

1 Male 64 07

 
71

 
66(93)

 
5(7) 0.67

2 Female 23 06 29 27(93.1) 2(6.9)

Total 87 13 100 93((93) 7(7)

Sl. 
No.

Treatment 
status

Culture Sex Total

Positive
 

negative
 

Male
 

Female
 

1 New 81

 

13

 

68

 

26

 

94

2 Old 06 00 3 3 06

Total 87 13 71 29 100

Parameter

Variable of interest Rifampicin p-value

Sensitive (%) Resistant (%)

Culture on LJ 
medium

Positive(n=87) 

Negative(n=13)

 

 

80(91.9)  
 13(100)

 

 

7(8.0)

 0(0)

 

0.59

Treatment 
status

Old (n=6)

New(n=94)  
5 (83.3)

88 (93.6)  
1 (16.7)

6 (6.4)

0.36

AFB
 

Culture  Total p-value
positive

 
negative

 

 

1+

 

34

 

8

 

42

2+

 

24

 

5

 

29 0.03

3+ 29 0 29
Total 87 13 100

AFB
Rifampicin

Total p-value
sensitive resistant

1+ 42 0

2+

 

27

 

2

 

0.01

3+ 24 5

Total 93 7

42

29

 

29

100
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worldwide, with 2.8% of the new and 14% 
retreatment cases being caused by multidrug 

12resistant strain.  India has set an ambitious goal of 
TB elimination by 2025. This large burden of DR-TB 

8will limit progress towards that goal.  The primary 
aim of prompt diagnosis and treatment of pulmonary 
TB is to cure the individual, as well as rendering him 
or her non-infectious and thus interrupting the chain 

5of transmission.
 The present study shows the burden of 
rifampicin resistant tuberculosis among patients 
attending RIMS Hospital, a tertiary care hospital in 
Manipur in which 6 (6.4%) of the 94 new cases and 1 
(16.7%) among 6 old cases were RR-TB. Comparing 
the old and new cases of TB, burden of RR-TB was 
much higher among the old cases (16.7%). 
Furthermore, the burden of RR-TB among new cases 
as well as old cases are also much higher in the 
present study than the overall above stated national 
RR-TB burden data of 2.8% among new and 14% 

12
among old cases.  Nevertheless, the findings of the 
present study are similar to those of the studies 
conducted by Menon et al ., in Mumbai and Rasaki et 
al., in Nigeria who also found the prevalence of 
MDR/RR-TB to be 5.9%, 6.0% and 7.2% 

13,14respectively.  On the contrary, a study conducted 
by Saldanha et al., in western India showed lower 

15prevalence of 2.5%.
 Regarding the district wise distribution in the 
present study, it was observed that the maximum 
cases of TB were concentrated in Imphal west 
district, which is a thickly populated area in Manipur. 
But further studies need to be conducted as these 
findings can be claimed biased due to under 
reporting from the remote districts and also very few 
similar studies have been conducted for MDR-TB in 
this region.
 It was also observed that maximum number of 
the cases were in the working age group, highest 
being in 41-50 years range. In this age group, high 
rate of 3 RR-TB among the newly diagnosed male 
patients were observed. This is comparable to the 

14
study by Rasaki et al. All these 3 RR-TB were of 
grade 3+. The bacterial load in these cases was high 
which may be alarming.
 On examining the association of RR-TB with 
AFB grading, in our study all the RR-TB were in the 
AFB grade 2+ and 3+, that is, 5 RR-TB were grade 
3+ and 2 RR-TB were grade 2+. This was found to be 
statistically significant (p-value <0.05). This 
indicates that there is a direct correlation between 
drug sensitivity and microscopic grading. This was 
also shown as a risk factor resulting in poor outcome 

16as conducted by Phu et al.  On the other hand, this 
finding is contradictory to the findings of study 
conducted by Soedarsono et al., in Indonesia, in 
which they found that there is no correlation between 

17microscopic grading and 1st line drug resistance.
 The present findings of 7% of RR-TB among 
males, and 6.9% of RR-TB in females were also in 
conjunction with the study conducted by More et al 

18Maharastra.
 Although, culture is the gold standard 
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Figure 1: Buffy colonies of 
Mycobacterium tuberculosis 
on LJ medium (red arrows)
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recommended by WHO for the definitive diagnosis 
of Mycobacterium tuberculosis, it was positive only 
in 87 (87%) of the samples which maybe mainly 
because of its low sensitivity compared to Gene 
expert/CB-NAAT.14 We observed that out of the 87 
culture positive cases, 7 of them were RR-TB, but 
then again, it was statistically not significant (p-
value>0.05) and accordingly, there is no association 
between the rifampicin resistance and culture 
positivity. If viable bacilli were present in significant 
amount, culture was seen to be positive irrespective 
of the drug sensitivity pattern. Here, the finding is 
similar to the findings of Theron et al wherein they 
hypothesized that lesser proportions of patients with 
drug-resistant TB have culturable Mycobacterium 
tuberculosis from respirable, cough-generated 
aerosols compared to patients with drug-susceptible 
TB, and that multiple factors, including 
mycobacterial genomic variation, would predict 

19culturable cough aerosol production.
 Another factor that may decrease the sensitivity 
of growth in culture may be the over enthusiastic 
decontamination of sample, which causes decrease 
load of viable bacilli. This can be correlated with 
study conducted by Mtafya et al., in which they 
found that decontamination reduces the viability of 

20the bacilli for culture.  Again, our findings of culture 
sensitivity of 87% is comparable to the  findings of  

21study conducted by Villegas et al.
 Since culture takes very long period of time to 
come to a conclusion, CBNAAT, which takes less 
than 2 hours to detect, can be claimed as a mainstay 
for decision making for commencement of early 
diagnosis and prompt treatment which may help in 
efficient control and timely eradication of the TB 
disease, for which correlation can be made with the 
culture positivity later. A study conducted by Dewan 
et al., concluded that CBNAAT helps in increased 
case detection in a very short span of time to 
diagnose pulmonary TB in PLHIV (patients living 
with HIV) as compared to conventional sputum 

22microscopy.
Conclusion
Although MDR-TB is emerging as a significant 
threat to tuberculosis control, limited data is 
available. Hence, the present research work is 
undertaken to highlight the continuing menace of 
rifampicin resistant tuberculosis among patients 
attending RIMS Hospital, a tertiary care centre in 
Manipur. As far as the state data is concerned, 
Manipur is observing a decreasing trend of 
resistance from 11.2% in 2017 to 7.9% in 2018, but it 
still continues to be a menace, posing as a great 
obstacle to the fight against this deadly disease. The 

high prevalence of RR-TB found in the present study 
indicates the importance of strengthening the 
awareness programmes, establishing early and 
accurate diagnosis and administration of correct and 
prompt treatment. In this regard, the CBNAAT 
comes as an effective tool to aid proper and early 
diagnosis.
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