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Abstract: Background: Drug resistant tuberculosis is a growing public health problem. Diagnosis of drug 
resistant tuberculosis is challenging due to equivocal disease presentation of drug sensitive and drug 
resistant tuberculosis. Isoniazide is one of the oldest and most potent anti- tuberculosis drugs and 
consistent component of time treated Standard Short Course Chemotherapy.  Resistance to first line drugs 
can pose a significant challenge to efforts of TB control especially in developing countries like India. 
Objective: The present study aims to determine prevalence of isoniazid and rifampicin mono resistance and 
multidrug resistance among suspected pulmonary tuberculosis cases and study pattern of their genotypic 
mutation. Methods: We screened 1332 suspected drug resistant pulmonary tuberculosis patients 
registered from January 1st, 2013 to December 31st, 2014 under Revised National TB Control Program in 
Jamnagar district. Their sputum samples were subjected drug sensitivity for isoniazid and rifampicin. Out of 
1332 patients, valid reports were obtained for 1005 patients. Results: We observed that the prevalence of 
isoniazid mono resistance, rifampicin mono resistance and multi-drug resistance was 9.25%, 2.29% and 
5.57% respectively. Proportion of mono or multi-drug resistance was as high as 85% among category-II 
patients. Kat-G gene mutation (bad mutation) was found in three fourth of total patients studied. 
Conclusion: The prevalence of isoniazid mono resistance was higher, followed by multi-drug resistance and 
least for rifampicin mono resistance. Drug resistance was observed to be higher in retreatment cases than 
new cases. The prevalence of Kat-G mutation was also very high compared to Inh-A mutation with about 
three fourth of isoniazid mono resistant cases having Kat-G genotypic pattern.[Rami K Natl J Integr Res 
Med, 2019; 10(4):6-9] 
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Introduction: India is one of the highest TB 
burden countries in the world with second 
highest number of estimated drug resistant TB 
cases after china1. Drug resistant surveys indicate 
that prevalence of MDR TB in India is as high as 2-
3% among new cases and 12-17% among 
retreatment cases 2. 
 
Drug resistant TB cases are rapidly growing in our 
country. It has microbial, clinical and 
programmatic causes. From a microbiological 
perspective, resistance is caused by a genetic 
mutation that makes a drug ineffective against 
mutant bacilli3. 
 
Currently, throughout the world, isoniazid and 
rifampicin together represent the backbone of 
short-course chemotherapy treatment for 
Mycobacterium tuberculosis infections. The rise 
of multidrug-resistant tuberculosis (MDR-TB), 
defined as TB showing resistance to at least 
isoniazid and rifampicin, is a serious threat to TB 
control4. A convergence of data indicates that 
isoniazid resistant clinical isolates of M. 
tuberculosis have distinct mutation frequencies 

in the genes katG, kasA, and inhA (regulatory and 
structural regions)5-7. The katG and 
inhA mutations arise before all other drug 
resistance mutations so frequently that they have 
been deemed “harbinger mutations”, and early 
detection may be helpful in preventing the 
evolution and spread of multidrug resistant and 
extensively drug resistant (MDR and XDR) 
strains8.   
 
The present study aims to identify the mutations 
associated with isoniazid resistance in M. 
tuberculosis apart from estimating prevalence of 
isoniazid and rifampicin mono resistance and 
multi-drug resistance among suspected 
pulmonary tuberculosis patients. 
 
Material and Methods:This analytic study was 
conducted in the outpatient department of 
Pulmonary Medicine of M.P. Shah Government 
Medical College, Jamnagar. We screened 1332 
suspected drug resistant pulmonary tuberculosis 
cases (both smear positive and negative) 
registered under Revised National TB Control 
Program between January 1st, 2013 to December 
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31st  2014. These suspected patients were 
subjected to two sputum smear examinations. 
Sputum smear positive samples were directly 
studied by LPA (line probe assay) method for DST 
(drugs sensitivity tests) at IRL (intermediate 
reference laboratory) at M.P. Shah Government 
Medical College, Jamnagar  while sputum smear 
negative samples were subjected to liquid culture 
and subsequently studied by LPA method for DST.  
Out of 1332 patients, we found 1005 patients 
with valid reports of DST/LPA. So, our final 
sample size would be 1005 suspected 
tuberculosis patients. We included all suspected 
patients except confirmed mono or multi-drug 
resistance cases, those unwilling to participant 
and terminally ill patients. 
 
Study Period: January 1st , 2013 to December 31st 
2014. 
 
Ethical clearance was obtained before beginning 
the study from the institutional ethical 
committee of M.P. Shah Government Medical 
College, Jamnagar. Data were entered and 
analysed using Microsoft Excel. 
 
Results: Out of total suspected drug resistant TB 
patients, 91.34% were retreatment cases. (table 
No. 1). We observed that about 82.89% patients 
were sensitive to first line anti-tuberculosis drugs, 
9.25% had resistance to isoniazid alone, 2.29% 
had resistance to rifampicin alone, and about 
5.57% were resistant to both isoniazid and 
rifampicin.  
 
Table 1 : Distribution of suspected TB patients 
according to category of treatment. 

Category No. (%) 

Category-I (New cases) 87 (8.66) 

Category-II (Retreatment cases) 918 (91.34) 

Total 1005 (100) 

 
Thus, most common type of drug resistance 
observed was H-mono resistance, followed by 
multi-drug resistance. Rifampicin resistance was 

least commonly observed among study 
participants (Table 1 to 4). 
 
Table 2 : Drug resistant Pattern observed among 
suspected TB patients. 

Drug resistant pattern observed No. (%) 

Isoniazid (H) monoresistance 93 (9.25) 

Rifampicin (R )  monoresistance 23 (2.29) 

Multi-drug (H and R) resistance  56 (5.57) 

Drug sensitive patients 833 (82.89) 

Total 1005 (100) 

 
As table no. 3 shows, proportion of drug 
resistance (either mono or multi) is as high as 
85% among patients receiving category-II 
treatment. On the contrary, proportion of drug 
sensitive patients are as high as 92.44% among 
those receiving category-II treatment.  
 
Table No.3. Pattern of drug resistance among 
different category of patients. 

Drug resistant 
pattern 
observed 

Category-I 
(New 
cases) 

Category-II 
(Previously 
treated 
cases) 

Total 

Isoniazid (H) 
monoresistance 

14 (15.05) 79(84.95) 93 

Rifampicin (R)  
monoresistance 

3 (13.04) 20 (86.96) 23 

Multi-drug (H 
and R) 
resistance  

7 (12.5) 49 (87.5) 56 

Drug sensitive 
patients 

63 (7.56) 770 (92.44) 833 

Total 87 918 1005 

Chi square test: X2=0.2, P<0.05  

 
Out of total category-I patients screened, 
majority of them (16.09%) have isoniazid mono 
resistance pattern, followed by multi-drug 
resistance pattern (8.05%). Similar findings were 
observed in patients receiving category-II also, 
where majority of them (8.60%) were H-mono 
resistant, followed by multi-drug resistance 
(5.34%). 

 
Table No.4 Category-wise distribution of drug resistant cases. 

Drug resistant 
pattern observed 

H mono 
resistance 

R mono 
resistance 

Multi-drug 
resistance 

Drug 
sensitive 

Total Chi square Test 
 
X2= 0.20 
P<0.05 

Category-I 14 (16.09) 3 (3.45) 7 (8.05) 63 87 

Category-II 79 (8.60) 20 (2.18) 49 (5.34) 770 918 

Total 93 23 56 833 1005 
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Table No. 5. Genetic mutation pattern among 
isoniazid (H) mono resistant cases among 
different category of treatment. 

Genotyp
e 
pattern 

Categor
y-I 

Categor
y-II 

Total Chi 
squar
e test 
0.17 
P<0.0
5 

Kat-G 11 
(15.94) 

58 
(84.06) 

69 
(74.20
) 

Inh-A 3 (12.5) 21 (87.5) 24 
(25.80
) 

Total  14 
(15.05) 

79 
(84.95) 

93 
(100) 

 
Discussion: After a hundred years of discovery of 
the tubercle bacilli, TB still remains one of the 
most challenging issues in global health. An 
important challenge for TB control is the 
emergence of strains that are resistant to the 
most potent anti- TB agents i.e. isoniazid and 
rifampicin. It commonly results from genetic 
mutations during inadequate or incomplete 
therapy9. Over the past many years, there has 
been an emergence and escalated recognition of 
several patterns of drug resistance in TB strains 
like mono-resistance, multi-drug resistance 
(MDR) and extensively drug resistance (XDR) 10. 
 
In our study, about 82.89% cases were sensitive 
to first line anti-tuberculosis drugs, 9.25% had 
resistance to isoniazid alone, 2.29% had 
resistance to rifampicin, and about 5.57% were 
resistant to both drugs. Thus, most of the cases 
were resistant to isoniazid, followed by multi 
drug resistant cases. In a study by C. Thakur et al, 
about 65.45% patients were sensitive to both 
drugs, 8.63% and 6.14% were resistant to 
isoniazid and rifampicin respectively11.  A study 
conducted in Gujarat in the past revealed that 
about 7.86% cases were isoniazid mono-resistant, 
0.5% cases were resistant to rifampicin alone, 
and about 8.37% cases were found to be multi-
dug resistant (MDR)12. 
 
As table no. 3 shows, proportion of drug 
resistance (either mono or multi) is as high as 
85% among patients receiving category-II 
treatment. On the contrary, proportion of drug 
sensitive patients are as high as 92.44% among 
those receiving category-II treatment.  A study in 
South India also observed similar findings, where 
all forms of drug resistance (mono or multi) was 
higher in retreatment cases than new cases13. In 

India, resistance to anti-tubercular drugs among 
previously treated cases was found to be in the 
range of 40-70% for isoniazid and 20-30% for 
rifampicin14. 
 
Kat-G mutation is considered to be a high level 
mutation in isoniazid mono-resistant cases in 
which the mono resistance cannot be improved 
even if we increase concentration of  isoniazid 
drug. On the contrary, Inh-A mutation is said to 
be a low level mutation, in which we may obtain 
sensitivity to isoniazid by increasing isoniazid 
drug concentration. Moreover, in isoniazid mono-
resistant cases with Kat-G mutation pattern, we 
may administer new shorter regime (9 months 
duration) for drug resistant TB, but it is 
ineffective in case of Inh-A mutation cases.  
The present study observed that  majority of 
isoniazid resistant cases (74.20%) had Kat-G 
genotypic pattern, while only 25.80% patients 
had Inh-A genotypic pattern.  A study in China 
observed that 94.3% INH-resistant isolates had 
mutations in the katG gene4. Another study in 
Brazil also observed similar findings in which 
Mutations in katG were found in 83 (85.6%) of 
the 97 INH-resistant isolates , whereas Mutations 
in the inhA promoter region occurred in 25 
(25.8%) of the INH-resistant isolates15. 
 
Conclusion: The prevalence of isoniazid mono 
resistance was higher, followed by multi-drug 
resistance.  Drug resistance was observed to be 
higher in retreatment cases than new cases. The 
prevalence of Kat-G mutation (bad mutation) was 
also very high (three fourth) compared to Inh-A 
mutation among isoniazid mono resistant cases. 
 
Recommendations: The higher prevalence of 
isoniazid mono resistance warrants screening of 
all tuberculosis cases especially retreatment 
cases and for drug resistance to first line drugs. 
The retreatment cases should be followed up 
both clinically and microbiologically at regular 
intervals during treatment for early identification 
of resistance and retrieval action if needed. 
Better management of TB cases, establishing 
advanced diagnostic methods and universal use 
of standard treatment guidelines are strongly 
recommended to avoid further emergence of 
drug resistant cases. 
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