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Introduction

Drug resistance tuberculosis (DRTB) has become major problem 

worldwide with difficulty in treatment. 

Objective

The study is conducted to find the incidence and outcomes of 

DRTB in one of the eastern tuberculosis treatment centre of Nepal.

Methodology

We collected all the cases of DRTB being treated from national 

anti-tuberculosis association of Biratnagar, Nepal. There were 

altogether 154 patients, who had sputum culture with 

resistance of at least one anti tubercular drug (ATD), included in 

this study.

Results

Of 154 total patients, 36 patients were resistant to rifampicin 

only, 84 patients were resistant to isoniazid and rifampicin, 18 

patients were resistant to isoniazid, rifampicin and ethambutol 

and 16 patients were resistant to isoniazid, rifampicin and either 

streptomycin or fluoroquinolone. There was overall 71% cure 

rate in case of drug resistance tuberculosis. There was only 

statistical difference between cured and died patients in case of 

sputum conversion time with earlier sputum conversion in 

cured patients. Similarly, patients who were previously treated 

with category 2 ATD had only resistance to ethambutol or 

streptomycin or fluoroquinolone besides resistance to isoniazid 

and rifampicin compared to new patients and patients treated 

with category 1 regimen; as these groups were not found to be 

resistant to first three drugs.

Conclusion

There was overall 71% cure rate in case of drug resistance 

tuberculosis. Earlier sputum conversion was seen in cured 

patients compared to those who died during the treatment. 

Multiple drugs were resistant in patients previously treated with 

category 2 Anti-tubercular drugs.

Antituberculosis drugs, drug resistance tuberculosis, sputum 

conversion, treatment outcome
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INTRODUCTION

METHODOLOGY

Globally it is estimated that 20% of previously treated 
tuberculosis (TB) cases and 3.3 % of newly diagnosed TB cases 
are resistant to first line anti- tuberculosis drugs (ATD) or at 

1 least to isoniazid and rifampicin. These drug resistant 
tuberculosis (DRTB) strains have become a great threat for 

2-3controlling TB from this world.

Mono-resistance to single first line ATD is also being 
increasingly found. Reported prevalence of mono-resistance 
to isoniazid, one of the most important and potent first-line 
ATD, ranges from 4–12% for all TB cases and it is around 8% for 

4-7new TB.  The prevalence of mono-resistance to rifampicin, 
another important first-line ATD, ranges from around 1-6% in 

6-9different reports.

Treatment of DRTB is somewhat difficult. Treatment of DRTB 
requires longer period with a combination of second-line 
drugs that are more expensive with greater toxicity than 
those used in standard first-line treatment regimens. In 
2014 worldwide data showed that only 50% of multidrug 
resistant tuberculosis (MDRTB) cases were being successfully 
treated compared to 86% cure rate for newly diagnosed drug 

1 susceptible tuberculosis patients. Current recommendations 
10for treatment of MDRTB require at least 20 months of ATD,  

although good success rates was seen in shorter regimen of 
11therapy as well.

Our study is conducted to find the outcomes of DRTB from 
national anti-tuberculosis association Biratnagar, one of the 
eastern tuberculosis treatment centres of Nepal.

All the cases of DRTB, who started treatment from national 

anti-tuberculosis association of Biratnagar, Nepal from 

October 2005 with certain outcome till December 2014, were 

included in this study. Those patients who had sputum culture 

showing atypical mycobacteria were excluded. There were 

altogether 154 patients in whom sputum culture showed 

resistance to at least one drug (rifampicin) or multiple drugs 

(isoniazid+rifampicin or isoniazid+rifampicin+any other drugs) 

during the above mentioned study period in national 

anti-tuberculosis association of Biratnagar.

Among 154 DRTB patients, 137 of them were being previously 

treated with either category 1 or category 2 anti tuberculosis 

drugs. Because of treatment failure, sputum culture was done 

which showed the drug resistance patterns and were being 

designated as DRTB and treated for it. From December 2011, 

after the introduction of geneXpert technology for diagnosing 

tuberculosis cases, those patients who had positive sputum 

geneXpert test for mycobacterium tuberculosis and were 

resistant to rifampicin, were futher sent for sputum culture 

for confirming the presence of resistant bacteria and for 
®identifying the resistant drugs. Xpert  MTB/RIF (GeneXpert) is 

a newly-developed World Health Organization endorsed nucleic 

acid amplification test. This test detects Mycobacterium 

tuberculosis bacteria and it can also specify if there is any 
12 resistance to rifampicin drug in approximately two hours.

This test is based on cartridge system requiring minimal 
13training and biosafety measures  and is being increasingly 

used for detecting Mycobacterium tuberculosis. 

Sputum culture for mycobacterium tuberculosis was sent at 
GENETUP TB-laboratory. This laboratory functions as the 
National Reference Laboratory in the capital Kathmandu, 
Nepal and it uses the indirect proportion method on 
Löwenstein-Jensen medium for diagnosing the drug resistant 
tuberculosis. The external quality control for this laboratory 
using proportion method is done by the Supranational 
Laboratory in Gauting, Germany since 1994. 

Laboratory follow-up was done for monitoring the treatment 
progress. Sputum smear microscopy and culture was done 
for this purpose and was conducted monthly during the first 
eight months of treatment and then every two months till the 
end of treatment.

All patients received the same standardized treatment 
regimen for drug resistant tuberculosis as according to 
national tuberculosis treatment protocol for drug resistance 
tuberculosis and in accordance with experts' opinion from 
the technical advisory committee. The regimen is composed 
of five drugs namely kanamycin, pyrazinamide, ethionamide, 
cycloserine and ofloxacin (later on ofloxacin was replaced by 
levofloxacinas according to international protocol, designed 
by centre for disease control and prevention (CDC), guidelines 
development group (GDG), which is also followed by national 
tuberculosis protocol of Nepal) in the intensive phase, which 
usually lasts eight months followed by all other drugs except 
kanamycin for the remaining time period (8Z-Km- Ofx-
Eto-Cs/16Z-Ofx-Eto-Cs). 

Treatment outcome was categorized as cured, dead, failure 
and defaulted after 20 months of treatment to those patient 
enrolled after 2007 whereas after 24 months to those patient 
enrolled before 2007 (2005 to 2007 was a pilot phase 
program). Cured patients were defined as those patients who 
have clinical improvement of the symptoms followed by 
sputum smear and culture negative to mycobacterium 
tuberculosis by the eight month and end of the treatment. 
Those who died during the treatment period were designated 
as dead. Those whose sputum culture and smear were found 
to be positive after eight months of treatment were 
considered as failure of treatment. Those patients who lost 
follow up or had not completed the treatment due to variable 
reasons were the defaulted cases.

Data were entered and SPSS 16 was used for analyzing the 
data results. Cross tabs, Chi square test, non parametric test 
and individual sample t test were used during the analysis. 
Any results with p<0.05 was considered to be statistically 
significant.
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Among the total 154 DRTB patients, 36 patients were 

resistant to rifampicin followed by 84 resistant to isoniazid 

and rifampicin, 18 resistant to isoniazid, rifampicin and 

ethambutol and 16 resistant to isoniazid, rifampicin and 

either streptomycin or fluoroquinolone. Out of these 36 

patients resistant to rifampicin, 25 patients were cured, 

seven died, two patients developed treatment failure and 

two of them were defaulted. Among 84 patients resistant to 

isoniazid and rifampicin 59 were cured, 15 died, two 

developed treatment failure and eight cases were defaulted.  

Among 18 patients resistant to isoniazid, rifampicin and 

ethambutol 14 cured, two died, one developed treatment 

failure and one defaulted. Among 16 patients resistant to 

isoniazid, rifampicin and either streptomycin or 

fluoroquinolone, 11 were cured, two died, one developed 

treatment failure and two defaulted (shown in Figure 2). 

There was no statistical difference between these groups 

with linear by linear association, p=0.76. 

Of these DRTB cases, 17 were newly diagnosed tuberculosis 

patients, of which 14 cured, two died, none of them had 

RESULTS 

154 DRTB patients were detected from sputum culture in this 

study, of which 109 patients (70.78%) were cured completely, 

26 (16.88%) of them died, six patients (3.90%) developed 

failure in treatment and 13 (8.44%) of them defaulted from 

our centre as shown in Figure 1.

Figure 1 :   Drug resistant tuberculosis treatment outcome

22
Birat Journal of Health Sciences 

Vol.1/No.1/Issue 1/ Sept-Dec 2016

Ghimire HB et al

treatment failure and one case was defaulted. 15 patients 

had been previously treated with Category 1 regimen of 

which 11 cured, three died, one patient had failure outcome, 

and none of the cases were defaulted. 122 patients had been 

previously treated with category 2 regimen, of which 84 

patients were cured, 21 died, five had treatment failure, and 

12 defaulted as seen in Figure 3. There was no statistical 

difference between groups, p=0.207 (linear by linear 

association). 

There were 98 male DRTB patients of which 71 cured, 15 died, 

three patients had failure outcome, and nine cases were 

defaulted. There were 56 female cases of which 38 cured, 11 

died, three had failure, and four of them defaulted. There was 

no statistical significance between these groups, p=0.855 

(Pearson Chi square). Of 98 male patients, 21 had resistance 

to rifampicin, 55 to isoniazid and rifampicin, 12 to isoniazid, 

rifampicin and ethambutol, and 10 had resistance to 

isoniazid, rifampicin and either streptomycin or quinolone 

whereas among 56 female patients, 15 had resistance to 

rifampicin, 29 to isoniazid and rifampicin, six patient had 

resistance to isoniazid, rifampicin and ethambutol, and six of 

them were resistant to isoniazid, rifampicin and either 

streptomycin or quinolone with p=0.669 (linear by linear 

association). 

Among 122 patients previously treated with category 2, 20 

had resistance to rifampicin, 68 to isoniazid and rifampicin, 

18 to isoniazid, rifampicin and ethambutol, and 16 had 

resistance to isoniazid, rifampicin and either streptomycin or 

quinolone. Of 15 patients previously treated with category 1, 

eight had resistance to rifampicin, seven cases were resistant 

to isoniazid and rifampicin, none of them were resistant to 

ethambutol, streptomycin or quinolone. Of 17 new DRTB 

patients, eight had resistance to rifampicin, nine cases were 

resistant to isoniazid and rifampicin, none of them were 

resistant to ethambutol, streptomycin or quinolone. There 

was statistical significance between these groups, p=0.000, 

(linear by linear association). Isoniazid, rifampicin and 

ethambutol combination drug resistance as well as isoniazid, 

rifampicin along with either streptomycin or ofloxacin drug 

resistance were only seen in patients previously given Cat 2 

ATD, as shown in Fig. 4. No significant difference was seen in 

treatment outcome with history of tuberculosis treatment 

(either newly diagnosed or previously treatment with 

category 1 or category 2 ATD), p=0.207, linear by linear 

association.
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Figure  3 :   DRTB outcome in different treatment history
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Figure 4:   Resistance pattern of DRTB cases according to  treatment history

Figure  2: Treatment outcome of DRTB in different resistance groups

rifampicin resistance

isoniazid and rifampicin isoniazid, rifampicin and 
ethambutol resistance

isoniazid, rifampicin and 
ethambutol resistance

isoniazid, rifampicin and
either streptomytcin or 

quinolone resistance
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Among these 154 DRTB patients, cases who died were from 

older age group (mean=41.2 years old, standard 

deviation=12.85) compared to patients who were cured 

(mean age= 32.7 years old, standard deviation=13.53), 

p=0.000, there was no statistical difference between other 

groups. There was no statistical difference in age as according 

to the drug resistance pattern (p=0.10). There was also no 

statistical difference between the different resistance pattern 

groups with treatment outcome (p=0.762, linear by linear 

association). 

Cured patients had earlier sputum smear conversion (mean 

time=2.1 months, standard deviation=1.71 months, median 

2 months) compared with died patients (mean=4.5 months, 

standard deviation=3.02 months, median 3 months), p=0.000. 

There was no statistical difference in culture conversion 

period in cured, died, failure and defaulted patients, p=0.312.

 

Our study showed that there was mono as well as multidrug 

resistance to anti-tuberculosis drugs in the eastern region of 

Nepal and overall cure rate was around 71%. This result is 
6,14-16almost consistent with other recent studies.   Treatment of 

drug resistance tuberculosis is under national tuberculosis 

protocol of Nepal and it follows the guidelines of world health 

organization and center for disease control and prevention. 

This may be the reason for worldwide similarity in treatment 

outcome of drug resistance tuberculosis. Globally treatment 

success rate of MDRTB is around 50%, whereas cure rate of 

drug resistance tuberculosis in this center was 70.78%, death 

of16.88%, treatment failure of 3.90% and default of 8.44%. 

These numbers seem to be quite satisfactory. However, 

treatment target rate of 75% or more for MDRTB was 

achieved by 43 of 127 countries and territories that reported 
1 outcomes in 2012 cohort. In contrary, some 15 years old study 

showed that cure rates for drug-resistant tuberculosis was 

variable, highest of about 60% in Hong Kong to as low as 5% in 
17Russia,  these may be due to poor recognition and treatment 

of drug resistant tuberculosis at that period. So, overall 

treatment outcome of drug resistance tuberculosis from the 

NATA, Biratnagar seems reasonable with around 71% cure 

rate. The reason may be due to use of new technologies like 

geneXpert for early detection of suspected drug resistance 

case, directly observed treatment and nutrition as well as 

other supports provided by the center.

Those patients who were previously treated with category 2 

ATD had more number of drug resistant to the 

Mycobacterium tuberculosis, with ethambutol, streptomycin 

or quinolone resistance were seen only in patients previously 

treated with category 2 ATD but not in patients previously 

treated with category 1 ATD or newly diagnosed drug 

DISCUSSION

resistance tuberculosis patients. The result is almost similar 

to the drug resistance pattern seen in previously treated 
18-22 patients compared to new patients. Improper and/or 

incomplete treatment can be the main cause of increase rate 

of drug resistance among previously treated tuberculosis 
23 cases compared to new one in Nepalese population.

Previous TB treatment, smoking habit, alcoholism, poverty, 

poor housing, overcrowding, homelessness, illiteracy and 

migration from/to high DRTB prevalence areas are other 

common reasons for the development of drug resistance 
24-25 tuberculosis. It may be due to the fact that when 

monodrug resistant bacteria are treated first with traditional 

category 1 and category 2 regimen, there will be higher 

chances that these bacteria will get resistance to other drugs 
26that were being treated.

Sputum culture with drug sensitivity or molecular tests can 

detect drug resistance bacteria. Sputum cultures for 

Myocobacterium tuberculosis and drug sensitivity test 

require longer duration and to perform requires resource 

intensive laboratories. GeneXpert on other hand is WHO 

recommended test that requires minimal training, can be 

performed rapidly for the detection of tuberculosis bacteria 

and their sensitivity to rifampicin. Many low and middle 

income countries qualify for negotiated discounts on 
27 13,28-29this assay. GeneXpert clinical validation trials  and 

30-31operational studies  have demonstrated high sensitivity 

and specificity of this test for both the detection of 

Mycobacterium tuberculosis and for resistance of rifampicin. 

It can be recommended that sputum test with GeneXpert/ 

rifampicin sensitivity may be needed for all those sputum, 

whose smear shows positivity to acid fast bacilli. In 

developing countries like Nepal, this may carry higher 

economy burden than simply having only smear test for acid 

fast bacilli. But early detection of drug resistance tuberculosis 

bacteria improves infection control and reduces overall 
32-33 costs. National tuberculosis program of Nepal and world 

health organization should take this seriously if they want to 

eradicate or even control DRTB cases as well as overall 

tuberculosis cases in Nepal. 

In our study those patients who died had older age (mean 

41.2 years) compared to those who were cured (mean 32.7 

years). Similar results were seen in other studies with poor 
34-35   outcome in old aged tuberculosis patients. This may show 

the decrease in immunity which may be the cause of increase 

in death among these groups although the mean age of 

patients who died was only around 40 years. There has been 

report that more number of drug resistance was seen in older 
26aged tuberculosis patients.  No such findings were seen in 

our study. 

In our study cured patients had earlier sputum smear conversion 

(mean time=2.1 months, standard deviation=1.71 months, 

median 2 months) compared with died patients (mean=4.5 
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months, standard deviation=3.02 months, median 3 months) 

with statistical significance. This is pretty consistent with the 

reports of worse outcome in patients who had delayed 
36-38 sputum conversion rate. Early sputum conversion likely 

points out the higher probability of cured treatment outcome 

in DRTB patients. Any delay in period of conversion of sputum 

smear may alert the likelihood of worse outcome and more 

intensive measure in treatment may be recommended in 

these groups of people.

There was overall 71% cure rate in case of drug resistance 

tuberculosis. Earlier sputum conversion was seen in cured 

patients compared to those who died during the treatment. 

Similarly, more number of drugs was resistant in patients 

previously treated with category 2 Anti-tubercular drugs 

compared to other DRTB cases.

CONCLUSION 

LIMITATIONS OF THE STUDY
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