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INTRODUCTION

In the scope of  a remarkable improvement in the life 
expectancy of  the people of  the world, along with the 

introduction of  chemotherapeutic measures, tuberculosis 
(TB) prevalence witnessed a significant decline in the 
second half  of  the twentieth century. However, escalating 
HIV infection as well as negligence in TB control have 
caused an increase in TB incidence over the last decade, 
in both developing and developed countries[1,2] Moreover, 
several other factors such as homelessness, poverty, lack 
of  infrastructure in public health and inadequate access to 
health services have played an important role in worsening 
the situation.[3] TB is an important health problem in Iran and 
the issue has become even more so as a result of  increasing 
drug-resistant strains; drug resistance complicates efforts 
to control TB. Moreover, the problem of  extensively drug-
resistant strains has recently been introduced.

Culture-based techniques on solid media for susceptibility 
testing take almost 4 weeks to give results, so that there is 
a need for rapid determination of  the drug susceptibility 
for Mycobacterium tuberculosis,[4] so liquid culture, enable 
laboratories to determine Mycobacterium susceptibility to 
fi rst-line drugs within 1-2 weeks incubation time.[5]

This study was aimed to determine anti-tuberculosis 
drug resistance rate and to identify multidrug-resistant 
tuberculosis (MDR-TB) in West of  Iran.

MATERIALS AND METHODS

This was a descriptive cross-sectional study conducted 
from December 2011 to July 2012. The samples that 
collected from patients, was performed by using the Ziehl–
Neelsen method. Smear-positive samples were culture 
on Lowenstein–Jensen medium. The identifi cation of  
M. tuberculosis complex strains was based on conventional 
methods such as niacin, nitrate reduction, catalase 68, and 
pigment production.[5]

Drug susceptibility testing (DST) against isoniazid (0.2 μg/
mL), Rifampcin (40.0 μg/mL), streptomycin (4.0 μg/mL), 
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ethambutol (2.0 μg/mL) and pyrazinamide (900 and 1200 
μg/mL), para amino salicylic acid (PAS), ethionamide (ET), 
cycloserine (CYC) were performed by the proportional 
method on Löwenstein–Jensen media. Drug resistance 
was defi ned as >1% growth in the presence of  0.1 μg of  
antibiotic per milliliter.[6]

For microdilution method, isoniazid, rifampicin, 
Streptomycin,  ethambutol ,  pyrazinamide,  para 
aminosalicylics acid, ET and CYC from Sigma–Aldrich 
were used. Solutions were prepared sterile water, except 
for rifampicin, which was diluted in the HCL. Test was 
performed in 96-well plates. Dilutions of  each drug 
were prepared in the test wells in complete 7H9 broth, 
the fi nal drug concentrations being: Isoniazid 0.2 μg/
mL, rifampicin 1 μg/mL, streptomycin 2 μg/mL and 
ethambutol 5 μg/mL, pyrazinamide 100 μg/mL, Para 
aminosalicylic acid 2 μg/mL, ET μg/mL 5 and CYC 30 
μg/mL.[7] 5 μL of  each bacterial suspension was added to 
95 μL of  drug-containing culture medium. Control wells 
were prepared with culture medium only and bacterial 
suspension only. The plates were sealed and incubated for 
2 weeks days at 37°C.[7]

RESULTS

During the period of  the month between December 
2011 and July 2012, a total of  130 patients were included 
in the study from that 112 cases were M. tuberculosis and 
detection of  antibiotic susceptibility testing was performed 
using the proportional and microdilution methods. Of  
the total patients, 54 cases were Iranian and 58 cases were 
Afghanistan [Table 1] and also 64 cases (57.1%) were male 
and 48 cases (42.9%) were female. In this study, resistance 
was detected with two method that Showed the same 
results [Table 2], the results of  this approach are: Isoniazid 
18 (16.07%), rifampicin 16 (14.28%), streptomycin 25 
(22.32%), ethambutol 15 (13.39%), pyrazinamide 27 
(24.10%), para aminosalicylic acid 19 (16.96%), CYC 4 
(3.57%) and ethionamide 14 (12.5%) cases. Resistance 
to one drug (single drug resistance), isoniazid resistance 
1 case (0.89%), streptomycin resistance 7 cases (6.25%), 
ethambutol resistant 1 case (0.89%), pyrazinamide resistant 
3 cases (2.67%), para aminosalicylic acid resistance 

(0.89%), ethionamide resistance (1.78%) was seen. Mono 
resistance to isoniazid, ethambutol and para aminosalicylic 
included 1 case and for streptomycin, pyrazinamide, para 
aminosalicylic acid and ethionamide were observed in 
1, 7, 3, and 2 cases, respectively [Table 3]. In 18 cases, 
isoniazid resistance was combined with resistance to two 
or more drugs. 16 isolates were MDR (at least isoniazid 
and rifampicin).

DISCUSSION

Tuberculosis is becoming a worldwide problem due to the 
recurrence of  the disease, the appearance of  drug-resistant 
strains and the association of  TB with the HIV pandemic.[8] 
Tuberculosis programs face challenges in reducing MDR-
TB. The treatment of  MDR-TB tuberculosis is diffi cult due 
to side-effects, which is expensive and often unsuccessful.[9] 
It may take up to 6 weeks to get a phenotypic DST 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 that alternative 
methods need to be evaluated to improve the speed of  
diagnosis of  drug resistance.[10,11]

In this study, we found that a greater number of  males 
diagnosed with pulmonary. In this study, we found that 
a greater number of  males diagnosed with pulmonary 
TB than females (64.1% and 47.9%, respectively), this 
similar the drug resistance was associated with 70.9% 
males and 29.15% females, in Tanzania.[6] Globally, a 

Table 1: Distribution of age-national patients
Nationality Age group

<30 30-40 40-50 50-60 60-70 70-80 >80 Total

Iranian 4 9 9 8 7 9 8 54

Afghanistan 16 10 7 4 6 7 8 58

Total 20 19 16 12 13 16 16 112

Table 2: Anti-TB test for Mycobacterium 
tuberculosis strains with microdilution and culture
Method drugs Lowenstein–Jensen Microdilution with 7H9

mcg/mL Number 
(%)

mcg/mL Number 
(%)

Isoniazid 0.2 18 (16.07) 0.2 18 (16.07)

Rifampicin 40 16 (14.28) 1 16 (14.28)

Ethambutol 2 15 (13.39) 5 15 (13.39)

Streptomycin 10 25 (22.32) 2 25 (22.32)

Pyrazinamide 100 27 (24.10) 100 27 (24.10)

Para aminosalicylic acid 5 19 (16.9) 2 19 (16.96)

Ethionamide 20 14 (12.5) 5 14 (12.5)

Cycloserine 30 4 (3.57) 30 4 (3.57)

TB: Tuberculosis
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70% predominance of  males over female patients was 
reported.[12] The World Health Organization (WHO) 
reported that 67.2% of  the global male population 
was diagnosed with TB as compared to the female 
population.[2,13,14]

The higher prevalence of  MDR-TB in men over women 
may be explained by the fact that women are more 
compliant with treatment and therefore less likely to receive 
inadequate treatment than men. Furthermore, men are 
almost always outdoors and therefore more susceptible to 
community-acquired resistant strains.

In this study, we found that drug resistance to 
pyrazinamide (24/10%) was the most common, followed 
by streptomycin (22/32%) and isoniazid (16/07%). 
The high prevalence of  pyrazinamide and streptomycin 
resistance in our study may be due to widespread use of  
these antibiotics in the past for treatment of  different 
infectious diseases. This is in agreement with the 
observations of  other Iranian researchers.[14,15] Resistance 
to isoniazid in this study was 16.1%, and was also higher 
than that seen in Ethiopia,[15] and in Mozambique 
(14.9%). In 2008, the WHO reported a worldwide 
resistance rate to isoniazid of  5.9%.[16,17] According to 
the WHO, isoniazid resistance rates higher than 10% can 
predict the development of  MDR-TB.[17] In our study, 
high resistance may be caused by: That isoniazid is a 
fi rst-line drug or poor compliance by patients.

CONCLUSION

The high level of  INH resistance among the study 
population also is an indicator that this drug will be 
completely useless; this indicates a high probability for 
developing MDR-TB in the future. INH is also the drug 
of  choice for chemoprophylaxis of  TB and is used in 
developed countries for treating latent TB.

The high prevalence of  MDR-TB in our study is assumed 
to be due to recent transmission of  drug-resistant strains. 
Overall, the rate of  drug resistance in our study was 
high, which is in line with fi ndings of  some high-burden 
countries.

So that early case detection, rapid DST, effective anti-TB 
treatment is necessary.
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