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Abstract 

Background: Tuberculosis (TB) is the leading cause of morbidity and mortality in India especially in rural 

areas. 

Objective: The goal of this study was to examine the patterns of TB drug resistance among new smar positive  

TB patients in a rural regions of Uttarakhand. 

Method: All smear positive isolates received under a DOTS centre were stocked. Isolates were subjected to 

first-line drug susceptibility testing by the Genotype MDR Line probe assay.  

Results: The prevalence of resistance to any TB drug was 13.6% (38 cases). Eleven percent of the new 

treatment TB group (28 patients) and 40.7% of the retreatment TB group (11 patients) were resistant to all TB 

drugs. Twelve (4.3%) patients had multidrug-resistant tuberculosis (MDR-TB) (2.38% in the new TB 

treatment group and 23.1% in the retreatment group). One patient had extensively drug-resistant tuberculosis 

(XDR-TB). There was a statistically significant relationship between TB drug resistance and smoking 

(p=0.02) and a history of migration from village to city (p=0.04), also between TB drug resistance and 

recurrence of TB in patients that had previously received treatment (p<0.001). 

Conclusion: Knowledge of drug resistance patterns for new and previously treated cases is critical for 

effective control of MDR-TB in different regions of the country. The burden of MDR-TB in retreatment cases 

was high. Previous TB treatment was one of the most important mokers and those who had a history of rural 

to urban migration were at high risk for the occurrence of TB drug resistance. 
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Introduction 

Drug-resistant tuberculosis (TB) has become a 

global threat in recent years. The World Health 

Organization has estimated that the global burden 

of multidrug-resistant TB (MDR-TB), defined as 

combined resistance to INH (Isoniazide)  and RIF 

(Rifampicin) will increase from the current 

500,000 cases per year to nearly 2,000,000 cases  

 

by 2015
1
. The widespread use of RIF and INH in 

global TB control programs has inevitably given 

rise to this resistance leading to increase in 

number of MDR-TB cases. Along with that, 

expanding efforts to treat patients infected with 

MDR-TB has lead to the generation of extensively 

drug-resistant TB (XDR-TB) defined as MDR-TB 
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plus resistance to any fluoroquinolone and at least 

one of three second-line anti-TB injectable drugs
2
.  

Treating patients with MDR-TB requires 

identifying them by performing DST (Drug 

susceptibility tests) on bacteria isolated from 

sputum, a process that can take up to 2 months. 

This delay in diagnosis can result in worsening of 

disease and further transmission of MDR-TB 

disease. To avoid this delay in proper diagnosis, 

several rapid diagnostic methods have been 

developed that rely on amplification of specific 

alleles known to be associated with resistance to 

specific drugs. LPA (Line probe assay) a method 

that is based on nucleic acid amplification 

followed by hybridization of amplicons to target 

probes immobilized on membranes to  detect 

resistance-associated sequence polymorphisms, 

are widely used
3,4

. These tests have been officially 

endorsed by WHO to detect MDR-TB from 

cultured isolates and directly from smear positive 

sputum samples. The diagnostic accuracy of 

LPA’s is quite robust and up to 97%of isolates can 

be correctly identified as resistant or susceptible to 

anti-tubercular drugs
5
. 

According to WHO 2013 report, globally in 2012 

an estimated 450,000 people developed MDR-TB 

and there were an estimated 170,000 deaths from 

MDR-TB worldwide. The scenario is no better in 

India with an estimated 26% of total MDR cases 

being reported from our country alone
1
. The 

burden of this disease in Uttarakhand has also 

been found to be quite high. A study conducted by 

Rawat et al in 2009 reported an overall rate of 

drug resistance to be 62.77% to one or more 

antitubercular drugs
6
. We took this study a step 

further by studying the prevalence of resistance to 

both RIF and INH, two of the four first line anti-

tubercular drugs used in the treatment of TB and 

also explored the mutations involved in the genes 

responsible for confering resistance to RIF and 

INH in this geographical region of North India.  

 

Material and Method 

The study was carried out in the department of 

Microbiology of Himalayan Institute of medical 

sciences. All smear positive sputum samples were 

included in the study. Sputum was processed and 

the following tests were performed 

Processing of samples 

Equal volume of NALC-4%NaoH were added to 

sputum cup and kept at room temperature for 15-

20 minutes. The mixture was centrifuged at 12000 

rpm for 15 minutes and supernatant discarded. A 

TE buffer was added and centrifugation done. 

Supernatant was discarded.  

A 50μl TE Buffer was added and mixed well. The 

mix was heated at 95 – 100°C for 15 – 30 minutes 

and freezed for 30 minutes. The solution was 

returned to room temperature and mixed well. A 

5μl of the mix was used for amplification. 

Genotype MTBDR assay 

LPA using GenoType MTBDR plus (Hain Life 

science, Nehren, Germany) was performed 

according to the manufacturer’s instructions. 

Reactions were interpreted by comparison with 

the template provided in the kit. Absence of any 

wild-type band with or without the presence of 

mutant band was taken as indicative of a resistant 

strain. 

 

Results 

A total of 11 isolates were positive for 

M.tuberculosis complex. Four (36.3%) isolates 

had no mutations and were rpoB WT (Wild 

Type)positive and Kat G WT and  in hAWT 

positive, whereas (63.6%) isolates were 

Rifampicin resistant and rpoB MUT band was 

positive. Five isolates(45.4%) were INH sensitive 

with Kat G WT and inhA WT positive. However 

6(54.5%) isolates were INH resistant due to either 

Kat G or inhA mutation. Three isolates (27.2%) 

were MDR with both rpoB MUT and Kat G 

MUT/Inh A MUT positive. Three isolates were 

hetero resistant with both WT and MUT bands 

positive.      
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Table 1: Showing the mutations and the sensitive and resistant isolates. 
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1 1 + + _ + _ + _ + _ + _ 

2 2 + + _ _ + + _ + _ _ + 

3 4 + _ + + + + + _ + _ + 

4 5 + _ _ _ + _ _ + _ _ + 

5 6 + + _ + _ + _ + _ + _ 

6 8 + _ + _ + + _ _ + _ + 

7 9 + + _ + _ + _ + _ + _ 

8 10 + _ + _ + _ _ + _ _ + 

9 15 + + + + _ _ + _ + _ + 

10 17 + _ + + _ + _ _ + + _ 

11 18 + + _ + _ + _ + _ + _ 

 

Discussion 

Tuberculosis is becoming a worldwide problem 

due to the recurrence of the disease due to the 

association of TB with the HIV pandemic and the 

appearance of drug-resistant strains . Tuberculosis 

programs face challenges in reducing MDR-TB. 

The reason being that the treatment of MDR-TB 

tuberculosis is difficult due to side-effects, is 

expensive and often unsuccessful. Also, it may 

take up to 6 weeks to get a culture report result 

and during this time many transmission events 

may take place.  

In order to prevent the spread of drug- 

resistant M.tuberculosis strategies for the 

treatment and prevention of MDR emergency 

measures are required, so alternative methods 

need to be evaluated to improve the speed of 

diagnosis of drug resistance. 

In our study, we found that drug resistance to 

Rifampicin (63.6%) and  INH(54.5%) was quite 

rampant. The high prevalence of Rifampicin and 

INH resistance in our study may be due to 

widespread and inappropriate use of these 

antibiotics in the past for treatment of TB. This is 

in agreement with the observations of other 

Iranian researchers
11,12

.Resistance to isoniazid in 

this study was 16.1%, and was also higher than 

that seen in Ethiopia
12

, and in Mozambique 

(14.9%). In 2008, the WHO reported a worldwide 

resistance rate to isoniazid of 5.9%
13,14

. According 

to the WHO, isoniazid resistance rates higher than 

10% can predict the development of MDR-

TB
14

.In Our study the MDR isolates(27.2%) were 

quite high which may be caused due to the fact 

that Rifampicin and INH are first-line drugs or 

poor compliance by patients. 

The high level of Rifampicin and INH resistance 

among our study population is an indicator that 

there is a high probability of developing MDR-TB 

among our patients of this eco- geographical 

region in the future. What is alarming is that INH, 

which is also the drug of choice for 

chemoprophylaxis of TB and is used in developed 

countries for treating latent TB also might not 

work at all in future. 

The high prevalence of MDR-TB in our study is 

an alarm bell that early case detection, rapid 

implementation of DST, effective anti-TB 

treatment is  the need of the hour. 

 

References 

1. World Health Organization:The global 

plan to stop TB 2011–2015: fast facts. 

Available at: http://www.stoptb.org/as-

sets/documents/global/plan/TB_GlobalPla

nToStopTB2011-2015.pdf; 2010. 

2. Ling D, Zwerling A, Pai M. GenoType 

MTBDR assays for the diagnosis of 

multidrug-resistant tuberculosis: a meta-

analysis. Eur Respir J. 2008;32:1165–

1174.  



 

Prachi Jain et al JMSCR Volume 05 Issue 05 May 2017 Page 22293 
 

JMSCR Vol||05||Issue||05||Page 22290-22293||May 2017 

3. Ling DI, Zwerling AA, Pai M:Rapid 

diagnosis of drug-resistant TB using line 

probe assays: from evidence to policy. 

Expert Rev Respir Med2008, 2:583–588. 

4. Barnard M, Albert H, Coetzee G, O'Brien 

R, Bosman ME. Rapid molecular 

screening for multidrug-resistant tubercu-

losis in a high-volume public health 

laboratory in South Africa. Am J Respir 

Crit Care Med. 2008;177(7):787–792.  

5. Mokrousov I, Narvskaya O, Otten T, 

Limenschenko E, Steklova L, 

Vyshnevskiy B. High prevalence of katG 

Ser315Thr substitution among isoniazid-

resistant Mycobacterium 

tuberculosis isolates from Northwestern 

Russia, 1996-2001. Antimicr Agents 

Chem.2002;46:1417–1424.  

6. Rawat J, Sindhwani G, Juyal R, Dua R. 

Five-year trend of acquired antitubercular 

drug resistance in patients attending a 

tertiary care hospital at Dehradun 

(Uttarakhand). Lung India. 2009; 

26(4):106-8. 

7. Araújo CP, Osório AL, Jorge KS, Ramos 

CA, Souza Filho AF, Vidal CE et al. 

Direct detection of Mycobacterium 

tuberculosis complex in bovine and 

bubaline tissues through nested-PCR. 2014 

Aug 29;45(2):633-640. 

8. Martin L, Coronel J, Faulx D, Valdez M, 

Metzler M, Crudder Cet al. A Field 

Evaluation of the Hardy TB MODS Kit™ 

for the Rapid Phenotypic Diagnosis of 

Tuberculosis and Multi-Drug Resistant 

Tuberculosis. 2014;16:9(9). 

9. Kumar P, Pandya D, Singh N, Behera D, 

Aggarwal P, Singh S. Loop-mediated 

isothermal amplification assay for rapid 

and sensitive diagnosis of tuberculosis. 

2014 ; S0163-4453(14)00278-3. 

10. Choi Y1, Jeon BY2, Shim TS3, Jin H4, 

Cho SN5, Lee H6. Development of a 

highly sensitive one-tube nested real-time 

PCR for detecting Mycobacterium 

tuberculosis. 2014 Aug 30. pii: S0732-

8893(14)00350-2 

11. Kassu D, Daniel A, Eshatu L, Mekdes 

GM, Benium F. Drug susceptibility 

of Mycobacterium tuberculosisisolates 

from smear negative pulmonary tubercu-

losis patients, Addis Ababa, Ethiopia.  

Ethiop J Health Dev.2008;22:212–5. 

12. 12. Nunes EA, De Capitani EM, Coelho E, 

Panunto AC, Joaquim OA, Ramos Mde 

C. Mycobacterium tuberculosis and 

nontuberculous mycobacterial isolates 

among patients with recent HIV infection 

in Mozambique.J Bras Pneumol.  

2008;34:822–8.  

13. Abate G, Miörner H. Susceptibility of 

multidrug-resistant strains of Mycobacte-

rium tuberculosis to amoxycillin in 

combination with clavulanic acid and 

ethambutol. J Antimicrob Chemother.  

1998;42:735–40. 

14. World Health Organization, 

2010. WHO/HTM/TB/2010.3. Geneva, 

Switzerland: WHO; 2010. Multidrug and 

Extensively Drug-Resistant TB (M/XDR-

TB). 2010 Global Report on Surveillance 

and Response. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rawat%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20531990
http://www.ncbi.nlm.nih.gov/pubmed?term=Sindhwani%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20531990
http://www.ncbi.nlm.nih.gov/pubmed?term=Juyal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20531990
http://www.ncbi.nlm.nih.gov/pubmed?term=Dua%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20531990
http://www.ncbi.nlm.nih.gov/pubmed/20531990
http://www.ncbi.nlm.nih.gov/pubmed?term=Araújo%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Osório%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Jorge%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramos%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramos%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Souza%20Filho%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Vidal%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=25242951
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Coronel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Faulx%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Valdez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Metzler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Crudder%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25225802
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Pandya%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Behera%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Aggarwal%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25218428
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25241639
http://www.ncbi.nlm.nih.gov/pubmed?term=Jeon%20BY%5BAuthor%5D&cauthor=true&cauthor_uid=25241639
http://www.ncbi.nlm.nih.gov/pubmed?term=Shim%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=25241639
http://www.ncbi.nlm.nih.gov/pubmed?term=Jin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25241639
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=25241639
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25241639

