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INTRODUCTION 

Tuberculosis is a major public health problem. India 

accounts for one fourth of the global TB burden. In 2015, 

an estimated 28 lakh cases occurred and 4.8 lakh people 

died due to TB. India has highest burden of TB and MDR 

TB based on estimated report 2016, an estimated 1.3 lakh 

incident multi-drug tuberculosis patients emerge annually 

in India which includes 7900 MDR TB patients estimated 

among notified pulmonary cases.1  

Drug resistance tuberculosis is a major public health 

problem that threatens progress made in TB cases and 

control worldwide. According to global tuberculosis 

report 2015, globally 3.3% of new and 20% of previously 

treated tuberculosis cases was multi-drug resistant 

(MDR-TB) in 2014.2 

ABSTRACT 

 

Background: Drug resistant tuberculosis threatens global TB control and is a major public health problem in several 

countries and India has the highest tuberculosis in the world. The rifampicin resistance is a good predictor of 

multidrug resistant tuberculosis. The aim of this study was to determine the prevalence of rifampicin resistance M. 

tuberculosis and associated factor among presumptive tuberculosis patients in eastern Uttar Pradesh. 

Methods: A cross-sectional study was conducted from October 2016 to September 2017. Detection of M. 

tuberculosis and resistance to rifampicin was performed using Gene Xpert MTB/RIF assay. Data was collected using 

pre-structured questionnaire by face to face interview. The chi-square test was used to assess the statistical 

significance of each ratio, p<0.05 was considered significant.  

Results: Out of 510 patients, Mycobacterium tuberculosis was detected in 168 (32.9%). Out of these 168 patients, the 

prevalence of rifampicin resistance tuberculosis was 44 (26.1%). It was higher among male 38 (30.6%) than female 6 

(13.6%). Regarding age distribution, maximum numbers of rifampicin resistance patients were in the age group of 20-

40 years 36.7%. The prevalence of rifampicin resistance was 36 (27.6%) and 8 (21.0%) in pulmonary and extra-

pulmonary respectively. Out of 44 rifampicin resistant cases, 39 (37.8%) were previously treated and 5 (7.6%) cases 

were treatment naïve patients. In this study, among presumptive DRTB cases, new 2 (11.7%), relapse 13 (39.3%), 

failure 23 (46.0%), loss to follow-up 1 (10.0%) and MDR contact 1 (20.0%) respectively were rifampicin resistant 

and one HIV seropositive patient was found to be rifampicin resistant.  

Conclusions: Previously treated cases were significantly associated with rifampicin resistance tuberculosis. The Gene 

Xpert is a good equipment for rapid detection and management of drug resistant tuberculosis for both pulmonary as 

well as extra-pulmonary tuberculosis.  
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Drug resistant tuberculosis is caused by genetic mutation 

of bacilli, an inadequate or poorly administered treatment 

regimen and weak services programme that lead to delay 

detection and effective treatment of drug resistance and 

are unequipped to support patients to keep adherence to 

treatment.3 

Multidrug resistance tuberculosis (MDR-TB) is defined 

as disease caused by mycobacterium tuberculosis which 

is resistant to at least isoniazid and rifampicin with or 

without other first line anti-tubercular drugs.4 The rapid 

detection of mycobacterium tuberculosis is essential for 

early diagnosis and disease management because the high 

risk of transmission from person to person and emergence 

of MDR-TB and XDR-TB (extensively drug resistant 

tuberculosis). Culture is the “gold standard” for final 

determination but it is time consuming and may take up 

to 2-8 weeks. In 2011, WHO introduced the wide use of 

Xpert MTB/Rif assay, it is fully automated diagnostic 

molecular test using real-time polymerase chain reaction 

(PCR) technology to simultaneously detected M. 

tuberculosis and rifampicin resistance mutation in the rpo 

B gene.5 The Xpert assay is highly rapid, sensitive and 

specific in diagnosis of both pulmonary and extra-

pulmonary tuberculosis.6-8  

The aim of this study was to determine the prevalence 

and associated factors of rifampicin resistant M. 

tuberculosis among patients presumptive for either TB or 

drug resistant tuberculosis in B.R.D. Medical College 

Gorakhpur. 

METHODS 

A cross sectional study was conducted from October 

2016 to September 2017 at tertiary health care TB & 

Chest Department B.R.D. Medical College Gorakhpur. A 

total of 510 presumptive TB cases of pulmonary as well 

as extra-pulmonary who were potential MDR suspect 

were included and study was ethically approved by the 

institutional ethical committee. 

Inclusion criteria 

Patients presumptive for pulmonary or extra-pulmonary 

tuberculosis attending in the Department of TB & Chest 

and volunteered to participate in the study were included.  

Exclusion criteria  

Presumptive patients of pulmonary or extra-pulmonary 

tuberculosis who provided inadequate sample for the 

laboratory analysis were excluded from the study. 

Definition of presumptive tuberculosis:
9 

 Presumptive pulmonary TB refer to a patients with 

any of the symptoms and signs suggestive of TB 

including cough >2week, fever >2week, significant 

weight loss, haemoptysis, any abnormality chest 

radiograph. 

 Presumptive extra-pulmonary TB refer to the 

presence of organ specific symptoms and signs like 

lymph node, pain and swelling in joints, neck 

stiffness, disorientation etc. and or constitutional 

symptoms like significant weight loss, fever for >2 

weeks, night sweats. 

 Presumptive DR TB refer to – 

 New treatment failure. 

 TB patients who are found positive on any 

follow-up sputum smear examination in 

retreatment cases. 

 Previously treated TB cases. 

 TB patients who are contacts of DR-TB cases. 

 TB patients with HIV co-infection. 

Laboratory procedures 

Each eligible patient who signed written consent and 

provided clinical specimens were included in the study. 

From each presumptive TB patient, 2-4 ml of sputum was 

collected. In case of presumptive extra-pulmonary TB, 2-

4 ml of either pus, lymph node aspirates, CSF, pleural or 

peritoneal fluid samples were collected. Samples were 

immediately processed for gene Xpert MTB/Rif assay. 

The sample was inspected for quality and appropriate 

sample regent was added to the sample in ratio of 2:1 and 

lid was closed. Sample was then shaken for 10-20 min. 

and incubated for approximately 10 min. Sample was 

shaken again and incubated for a further 5 min. The 

liquefied sample was then transferred in to the Gene 

Xpert Cartridge in the Gene Xpert MYB/Rif assay 

system. The computerized system was then operated 

according to the standard operating procedures to carry 

out the analysis. Results were automatically generated 

after 2 hour, indicating if MTB was detected or not 

detected, where MTB was detected, the Gene Xpert 

automatically generated result indicating if the MTB was 

rifampicin resistant or not resistant. 

Statistical analysis 

All variables were described by proportion and difference 

between independent groups was compared using the chi-

square test. P<0.05 was considered as statistically 

significant. 

RESULTS 

A total 510 presumptive TB or presumptive DRTB 

patients were analysed in the study. 

Prevalence of mycobacterium tuberculosis 

Out of 510 patients, 168 (32.9%) MTB patients were 

detected by CBNAAT. Most of them were male 124 

(36.4%), 114 (39.3%) were presumptive DRTB patients 
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and 130 (35.5%) were pulmonary whereas 38 (26.3%) 

were extra-pulmonary tuberculosis cases. Five 

presumptive DRTB categories were involved in this 

study, 17 (37.7%) new, 33 (44.5%) relapse, 50 (46.2%) 

failure, 10 25.0%) loss to follow up and 5 (20.8%) MDR 

contact. 5 (11.9%) patients were HIV positive (Table 1). 

Table 1: Prevalence of M. tuberculosis among presumptive TB using Gene Xpert MTB/RIF assay. 

Character  
MTB detected  

(n=168) (%) 

MTB not detected  

(n=342) (%) 

Total 

(n=510) (%) 
P value 

Age (years) 

1-20 9 (26.4) 25 (73.5) 34 (6.6) 

 p<0.05 
20-40 68 (40.0) 102 (60.0) 170 (33.3) 

40-60 57 (33.1) 115 (66.8) 172 (33.7) 

60-80 34 (25.3) 100 (74.6) 134 (26.2) 

Sex 

Male 124 (36.4) 216 (63.5) 340 (66.6) 
 p<0.05 

Female 44 (25.8) 126 (74.1) 170 (33.3) 

Residence 

Urban 74 (28.0) 190 (71.9) 264 (51.7) 
 p<0.05 

Rural 94 (38.2) 152 (61.7) 246 (48.2) 

HIV status 

Positive 5 (11.9) 37 (88.0) 42 (8.2) 
 p>0.05 

Negative 163 (34.8) 305 (65.1) 468 (91.7) 

Reason for diagnosis 

Presumptive TB 54 (24.5) 166 (75.4) 220 (43.1) 
 p<0.05 

Presumptive DRTB 114 (39.3) 176 (60.6) 290 (58.8) 

Anti-TB history 

Previously treated 103 (38.5) 164 (61.4) 267 (52.3) 
 p<0.05 

Previously untreated 65 (26.7) 178 (73.2) 243 (47.6) 

Presumptive DRTB 

New 17 (37.7) 28 (62.2) 45 (15.4) 

 p<0.05 

Relapse 33 (44.5) 41 (55.4) 74 (25.4) 

Failure 50 (46.2) 58 (53.7) 108 (37.1) 

Loss to follow-up 10 (25.0) 30 (75.0) 40 (13.7) 

MDR Contact 5 (20.8) 19 (79.1) 24 (8.2) 

Site of presumptive TB 

Pulmonary 130 (35.5) 236 (64.4) 366 (71.7) 
 p<0.05 

Extra-pulmonary 38 (26.3) 106 (73.6) 144 (28.2) 

Type of specimen 

Respiratory (sputum) 130 (35.5) 236 (64.4) 366 (71.7) 
 p<0.05 

Non respiratory 38 (26.3) 106 (73.6) 144 (28.2) 

Alcoholism 

Alcoholic 21 (25.3) 62 (74.6) 83 (16.2) 

 p>0.05 Non alcoholic 147 (34.4) 280 (65.5) 427 (83.7) 

Total 168 (32.9) 342 (67.0) 510 (100) 

 

Rifampicin resistance mycobacterium tuberculosis 

Of the 168 cases, 44 (26.1%) were resistant to rifampicin. 

Out of 44 rifampicin resistance TB patients 38 (30.6%) 

were male while 6 (13.6%) were female and most of 

them were in the age group of 20-40 years (36.7%). 36 

(27.6%) patients were pulmonary whereas 8 (21.0%) 

were extra-pulmonary drug resistance tuberculosis.  

39 (37.8%) rifampicin resistance TB patients were in 

previously treated TB cases and 5 (7.6%) were previously 

untreated TB cases. 

The proportion of rifampicin resistant tuberculosis in 

presumptive DRTB were 2 (11.7%) new, 13 (39.3%) 

relapse, 23 (46.0%) failure, 1 (10.0%) loss to follow up 

and one (20.0%) MDR contact respectively (Table 2). 
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Table 2: Prevalence of rifampicin resistant M. tuberculosis in each variable among the total M. tuberculosis cases 

using Gene Xpert MTB/RIF assay. 

Variables 

Rifampicin 

resistance 

(n=44) (%) 

Rifampicin 

sensitive 

(n=124) (%) 

Total 

(n=168) (%) 
P value 

Age 

01-20 2 (22.2) 7 (77.7) 9 (5.3) 

p<0.05 
20-40 25 (36.7) 43 (63.2) 68 (40.4) 

40-60 13 (22.8) 44 (77.1) 57 (33.9) 

60-80 4 (11.7) 30 (88.2) 34 (20.2) 

Sex 

Male 38 (30.6) 86 (69.3) 124 (73.8) 
p<0.05 

Female 6 (13.6) 38 (86.3) 44 (26.1) 

Residence 

Urban 19 (32.2) 40 (67.7) 59 (35.1) 
p>0.05 

Rural 25 (22.9) 84 (77.0) 109 (64.8) 

HIV status 

Positive 1 (20.0) 4 (80.0) 5 (2.9) 
p>0.05 

Negative 43 (26.3) 120 (73.6) 163 (97.0) 

Reason for diagnosis 

Presumptive TB 4 (7.4) 50 (92.5) 54 (32.1) 
p<0.05 

Presumptive DRTB 40 (35.0) 74 (64.9) 114 (67.8) 

Anti-TB history 

Previously treated 39 (37.8) 64 (62.1) 103 (61.3) 
p<0.05 

Previously untreated 5 (7.6) 60 (92.3) 65 (38.6) 

Presumptive DRTB 

New 2 (11.7) 15 (88.2) 17 (14.7) 

p<0.05 

Relapse 13 (39.3) 20 (60.6) 33 (28.6) 

Failure 23 (46.0) 27 (54.0) 50 (43.4) 

Loss to follow-up 1 (10) 9 (90.0) 10 (8.6) 

MDR contact 1 (20.0) 4 (80.0) 5 (4.3) 

Site of presumptive TB 

Pulmonary 36 (27.6) 94 (72.3) 130 (77.3) 
p>0.05 

Extra-pulmonary 8 (21.0) 30 (78.9) 38 (22.6) 

Type of specimen 

Respiratory (sputum) 36 (27.6) 94 (72.3) 130 (77.3) 
p>0.05 

Non respiratory 8 (21.0) 30 (78.9) 38 (22.6) 

Alcoholism 

Alcoholic 3 (14.2) 18 (85.7) 21 (12.5) 

p>0.05 Non-alcoholic 41 (27.8) 106 (72.1) 147 (87.5) 

Total  44 (26.1) 124 (73.8) 168 (100) 

 

DISCUSSION 

In the present study, the prevalence Mycobacterium 

tuberculosis infection was 32.9% which is similar to 

Alvarez-uria et al (27.6%) and Dinic et al 31.4%.10,11 

In India, prevalence of MDR tuberculosis is about 1-3% 

in new cases and around 12-17% in previously treated 

cases.12 In the present study, prevalence of rifampicin 

resistant M. tuberculosis was found to be 26.1% which is 

similar to the report from Jaipur 28.2% by Malhotra et al 

and New Delhi 33.7% by Jain et al though Bombay 

reports a very high incidence of rifampicin resistance of 

66.8% (Chowgule et al).13-15 

In the current study, the rifampicin resistance M. 

tuberculosis was higher in male (p<0.05) than female and 

the higher proportion of rifampicin resistant MTB were 

seen in the age group of 20-40 years (36.7%). This was in 

accordance to the study done by Faustini et al in which 

more drug resistant TB cases were men.16 Regarding age 

group, comparable results were reported by Rasaki et al 

and Sharma et al who found that the age group of 31-40 

years had highest drug resistant tuberculosis.17,18 This 
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might to be due to social and health seeking behaviour 

difference and higher exposure of male to outer 

environment, smoking and alcoholism.  

Among the proportion of rifampicin resistant MTB, 

presumptive DRTB patients 40 (35.0%) were 

significantly higher as compared to presumptive TB 

patients 4 (7.4%) (p<0.05). This might be due to 

treatment failure, non-adherence to anti-tuberculosis 

treatment and contact with drug resistant TB patients. Out 

of 40 DRTB patients, two (11.7%) cases of new 

treatment failure (cat I failure) cases were found to be 

rifampicin resistant. A study from south India found 

17.0% MDR-TB among category I failure patients.19 

Another study by Singla et al found that 14% of category 

I failure developed drug resistant.20 Among category II 

patients, the proportion of rifampicin resistant M. 

tuberculosis was significantly higher in failure cases 23 

(46.0%) as compared to relapse cases 13 (39.3%) 

(p<0.05). This was comparable to the study done by 

Gupta et al who found that 34% of cat II failure were 

drug resistant and Ganguly et al who found 41.8% among 

cat II failure cases were rifampicin resistant.21,22 

In the current study, out of 5 MDR contact one (20%) 

was found to be rifampicin resistant. This is consistent 

with the study done by Ganguly et al who found only one 

resistant case with history of contact with MDR-TB.22 

In the present study only one patient of MDR-TB was 

found to be HIV seropositive. This is in accordance to the 

study done by Gaude et al who found only 2 out of 36 

patients tested positive for HIV.23 

In the present study, the proportion of rifampicin 

resistance TB was higher in pulmonary 27.6% as 

compared to extra-pulmonary tuberculosis cases 21.0%. 

A study done by Chakraborty et al found 13.7% from 

pulmonary and 8.6% from extra-pulmonary cases were 

rifampicin resistant.24 

CONCLUSION  

Emergence of MDR-TB has the potential to be serious 

public health problem in India. Rapid diagnosis of drug 

resistance using molecular methods such as Gene Xpert is 

crucial to the early treatment of drug resistant 

tuberculosis and prevention of its transmission. 

Previously treated cases are significantly associated with 

rifampicin resistance. So adequate treatment periods and 

observation of TB cases with strict implementation of 

direct observed treatment should be considered and 

duration of treatment need to be documented. 
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