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1. Introduction 

Tuberculosis remains one of main public health problems, particularly in developing countries.1 The impact of tuberculosis (TB) on global health 

has grasped the international attention after the increase in the number of cases worldwide, including the developed countries. There are approximately 10 

million new cases and three million deaths annually throughout the world. More than 90% of the cases occur in developing countries. In1993, TB was 

declared by the WHO as a global public health emergency.2 

In Nepal, every year 40,000 people develop active TB, of whom 20,000 have infectious pulmonary TB (PTB). The global target of 85% treatment 

success has already been achieved due to the expansion of DOTS. However, resistance of M. tuberculosis to anti-TB drugs has emerged as a major public 

health threat.3 

Relapse of PTB is a patient previously treated for PTB who has been declared cured or treatment completed, and is diagnosed with the 

bacteriologically positive smear or culture.4 The cases of relapse in national tuberculosis control program (NTP), Nepal is increasing. This is an important 

risk factor for development of drug resistance.5 As drug resistance is common the retreatment outcomes are also inferior in these group.6 Like relapse, re-

infection are also at increased risk of harboring drug resistant TB.7 

The knowledge of the predictors for recurrence of PTB makes it possible to take measures to ensure treatment success.8 Tobacco smoking has 

been established as risk factor for developing PTB.9 Among the infected persons, incidence of PTB is highest during late adolescence and early adulthood.10 

Several studies have shown an association between smoking and PTB and mortality.11 A recent meta-analysis also reported that those who had close or very 

close contact with the smoking household members were nine times more likely to have PTB compared to those who had distant contact.12 A study has also 

showed that smokers are three times more likely to experience relapse PTB and five times more likely to die compared to non-smokers.13 Initial drug 

resistance, Drug irregularity, smoking and alcoholism were associated with a higher likelihood of relapse. Patients who took irregular treatment were twice 

more likely to have relapse then adherent patient.11 

The prevalence of relapse in national tuberculosis centre (NTC), NTP is unknown. The pattern of drug resistance and the risk factors associated 

with relapse PTB is also not studied. This study aims to determine the prevalence of relapse PTB, anti-TB drug resistance and predictors of relapse PTB 

under programmatic conditions. 

 

2. Materials  and Methods 
This study was carried out in a NTC, Thimi, Bhaktapur Nepal. Laboratory works were carried out in a combined laboratory of NTC and SAARC 

TB and HIV/AIDS Centre (STAC). The center runs DOTS and DOTS plus programme and is a center for executing TB prevention and control activities 

throughout the country. A total of 285 cases of suspected relapse PTB visiting NTC during March 2011 to May 2012 were enrolled in the study. The patient 

demographics and predictors of relapse PTB were collected using a questionnaire. All the patients agreed to participate in the study and gave informed 

consent. 
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The sputum specimens collected from the cases were initially processed by modified Petroff’s method and Zihel Neelsen staining of the sediment 

was done according to standard operating procedures. Processed specimen was cultured on two slopes of LJ-medium and drug susceptibility test for first line 

anti-TB drugs was performed by 1% proportion method according to standards.14 The strains were considered resistant to the respective anti-TB drugs if 

growth observed were more than 1% in comparison to the control: IHN-0.2 µgm/ml; RFM- 40.0 µgm/ml; SM- 4.0 µgm/ml; and EMB-2.0 µgm/ml. 

Susceptible strain H37Rv strain of known resistance to the drugs tested was used as control in each batch of the test.  

All collected data were entered in Statistical Package for Social Sciences version 16.0 (SPSS v.16), double checked was analysed. The categorical 

data were expressed as frequency and percentage and continuous data were expressed as mean ± SD. The odds ratio was calculated for predictors using the 

multiple logistic regression analysis. Ethical clearance was taken from institutional review board of Kathmandu Medical College and Teaching Hospital. 

 

3. Result 
Two hundred and eighty five cases of suspected relapse PTB were enrolled during the study period. The age ranged from 9-90 years with mean ± 

SD of 42.41±17.66 years. Male: female ratio was 1.9:1 (186, 65.3% and 99, 34.7% male and female respectively). Among 285 cases, 121 (42.4%) were 

smear and culture positive, 1 (0.3%) was smear negative and culture positive, 152 (53.3%) were smear and culture negative and 11(3.8%) cultures were 

contaminated (5, smear positive and 6 smear negative). The relapse PTB was 45.5% (n=127). 

Out of 127 relapse PTB patients, culture result was available for 122 as culture results were not available for 5 cases due to contamination.  

Among 122 culture positive cases, 31 (25.4%) M. tuberculosis isolates were resistant to at least one anti-TB drug. Eleven (35.5%) were mono resistant and 

20 (64.5%) were poly resistant. INH and SM resistant isolates were 5 (16.1%) and 6 (19.3%) respectively. INH+RFP, INH+SM, INH+RFP+SM, 

INH+RFP+EMB, INH+SM+EMB and INH+RFP+SM+EMB resistant were 5 (16.1%), 1 (3.2%), 4 (12.9%), 3 (9.6%), 2 (6.4%) and 5 (16.1%), respectively. 

The multi-drug resistant isolates were 17 (14%). 

According to multiple logistic regression analysis, farmer (OR=1.965, 95%CI=0.631-6.122), those who rest at home (OR=1.12, 95%CI=0.33-

3.82), smokers (OR=1.48, 95% CI=1.13-1.93), alcoholic (OR=1.73, 95% CI=1.28-2.33) and those who were on irregular drugs (OR=4.10, 95% CI, 2.71-

6.19) were more likely to develop relapse PTB (Table).  

Table: Predictors for relapse pulmonary tuberculosis 

Patient characteristics 
Relapse No relapse 

Odd’s ratio*** 95% CI 
n % n % 

Age, n=279* 
≤15 3 2.3 4 2.6 0.54 0.05-4.95 

16-30 42 33.0 49 32.2 0.52 0.18-1.54 

31-45 32 25.1 32 21.0 0.52 0.19-1.43 

46-60 27 21.2 36 23.6 0.78 0.29-2.05 

>60 23 18.1 31 20.3 1.00  

Sex, n=279* 
Male 89 70.0 92 60.5 0.66 0.33-1.32 

Female 38 29.9 60 39.4 1.00  

Occupation, n=275** 
Service holder 16 13.0 11 7.2 0.93 0.25- 3.47 

Business 24 19.5 21 13.8 0.82 0.26-2.60 

Farmer 38 30.8 52 34.2 1.96 0.63-6.12 

Rest at home 30 24.3 50 32.8 1.12 0.33-3.82 

Student 15 12.1 18 11.8 1.00  

Smoking habit, n=275** 
Yes 65 52.8 55 36.1 1.48 1.13-1.93 

No 58 47.1 97 63.8 1.00  

Alcohol habit,  n=275** 
Yes 63 51.2 45 29.6 1.73 1.28-2.33 

No 60 48.7 107 70.3 1.00  

Drug regularity, n=275** 
Irregular 73 59.3 22 14.4 4.10 2.71-6.19 

Regular 50 40.6 130 85.5 1.00  

*6 cases had smear negative and cultures were contaminated and were not included for analysis, **These 6 cases along with 4 other cases who 

did not respond were not included in the analysis, ***1.00 was used a reference category for multiple logistic regression analysis. 

 

4. Discussion 

TB is a global public health problem and the efforts to prevent, control and eliminate will hinder due to emergence of drug resistance and HIV co-

infection.15  The drug resistance in relapse PTB cases is emerging and is also hindering to achieve the global target of treatment success rate (85%). The 

relapse PTB was 45.5% which was less than study reported earlier (57%).16 

In this study, relapse was higher in males (n=89, 70%) than female (n=38, 29.9%).  Higher cases of relapse were also seen in a study done by 

Soomro and Quazi, 2009 which reported that 62% were males and 38% were females. This could be explained by the fact that males in the Nepali society 

are bread earner of the family, smoker, alcoholics, and outgoing than females who are mostly house wife, hence males having higher chances of relapse.17 

Thirty one (25.4%)  M. tuberculosis isolates were resistant to at least one anti-TB drug and 91 (74.6%) isolates were sensitive to all four drugs. 

Similar to our study, Temple et al. 2008, had shown that 28.1% of M. tuberculosis isolates were resistant to at least one anti-TB drug and 71.9% isolates 

were sensitive to all four drugs.16 

Among 31 resistant isolates, 11 (35.5%) were mono resistant and 20 (64.5%) were poly resistant. Combined drug resistant was more prevalent in 

relapse cases visiting NTC. Most of the Rifampicin resistant cases were also resistant to Isoniazid. Isolated Rifampicin resistance was not observed. Our 

result was supported by the study conducted by Shah et al. 2002.18 Among 122 culture positive relapse cases, 17 (14%) were MDR.  A retrospective study in 

2005 from Nepal has shown that MDR among relapse were 14.9%. The study has shown the higher prevalence of MDR-TB than studies conducted 

elsewhere where the prevalence was 12%.4,19 

The strong predictor for relapse in this study was irregularity of the anti-TB drugs. Farmers, smokers, alcoholics and those who rest at home also 

predicted relapse albeit at low level. Age, sex and other occupations did not influence the rate of relapse. Our findings is in accordance with the finding 

obtained by Thomas et al. 2005, in which patients irregular on anti-TB drugs (OR=2.5, 95%CI=1.4-4.6) and smokers (OR=3.1, 95%CI=1.6-6.0) were more 

likely to have a relapse PTB.11 The study done by Anyama et al. 2007, showed farmers were more likely to have relapse (OR=4.63).20 Our study is also 

supported by other studies in which the smokers were likely to develop relapse more than two times than non smokers (OR=2.34, 2.53,).9,21,22 Similarly, 
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alcoholism was associated with relapse of TB as shown by others (OR=2.45).21,22  The study has highlighted for the first time in Nepal the patient behaviors 

(smoking, alcoholism and anti-drug irregularity) as the important predictors of relapse PTB.   

 

5. Conclusions 

The relapse PTB cases are increasing in Nepal and the M. tuberculosis isolates are also emerging as MDR-TB further complicating the TB 

prevention and control efforts. Farmers, cases resting at home, smokers, alcoholics and drug irregularity predicted relapse. The prevention of relapse by 

addressing the predictors through behavior change and communication will help to sustain the achievement made so far in TB control in Nepal. Continuous 

monitoring and surveillance of anti-TB drug resistance in relapse cases is also required to fight the anti-TB drug resistance. 
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