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Abstract:  

Background: Tuberculosis (TB) is one of the major public health problems in Bhutan. Evaluation of treatment 

outcomes of TB and identification of the risk factors are important components for the success of National TB 

control program. Therefore, this study was undertaken to assess the TB treatment outcome and factors associated 

with it in Samtse General Hospital. 

Methods: This was a retrospective, cross sectional study using the TB data from Samtse General Hospital from 

2008–2019. A univariate and multiple logistic regression was used to check for associations between the 

outcome and other independent variables. 

Results: The study included a total of 634 TB patients. Of this, 44.0% (279) were smear positive TB (PTB+), 

36.1% (229) were extra pulmonary TB (EPTB) and 19.9% (126) were smear negative TB (PTB-). During the 

study period, 56.2% (356) of them completed treatment, 33.3% (211) were declared cured, 0.2% (1) had 

defaulted, 5.1% (32) died and 5.4% (34) had treatment failure. The mean treatment success rate (TSR) was 

89.4% (567). The TSR was highest for EPTB with 96.9% (222/229), followed by PTB- at 88.1% (111/126) and 

lowest for PTB+ with 83.9% (234/279). Successful treatment outcome was observed in EPTB patients (AOR: 

7.3; 95% CI: 2.46-21.36), patients in age 15-28 years (AOR: 3.4; 95% CI: 1.59-7.46) and 29-42 years (AOR: 9.1; 

95% CI: 2.44-33.61). 
Conclusion: The treatment outcome of TB in Samtse General Hospital is satisfactory and at par with the national 

level. Since, smear positive TB and elderly patients are prone to develop poor treatment outcome, they need to be 

monitored and followed up adequately. 
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Introduction 

Tuberculosis (TB) is caused by Mycobacterium tuberculosis 

that primarily affects lungs (Pulmonary TB (PTB)) and other 

body parts known as extra-pulmonary TB (EPTB). As per the 

World Health Organization (WHO), 1.7 billion people are 

estimated to be infected with TB bacillus. Of this, 5 to 10% of 

them are at the risk of developing active TB during their 

lifetime [1]. TB caused an estimated 10 million infections in 

2018 with over 1.45 million deaths [1].  The South-East Asia 

region accounted for highest burden of TB, attributing to 44% 

of the global disease burden [1].  

In Bhutan, TB is a common public health problem with an 

incidence rate of 149 per 100,000 population [1]. The National 

Tuberculosis Control Program (NTCP) under the Department 

of Public Health is responsible for TB prevention and control 

in Bhutan. Piloting of short course chemotherapy for TB was 

initiated in 1988 followed by nationwide implementation in 

1994. Bhutan started  implementing Directly Observed 

Treatment Short-course (DOTS) and achieved 100% coverage 

by 1997 [2]. Since then TB treatment protocol underwent 

many changes. Until 2006, the TB drugs were given in loose 

formulations of four different drugs for intensive treatment for 

two months followed by fixed drug combinations for another 

six months. Subsequently, the TB drugs are given as fixed 

dose combinations with two months of isoniazid (H), 

rifampicin (R), pyrazinamide (Z) and ethambutol (E) in 

intensive phase and four months of HR in continuation phase 

for category 1 patients. The patients on category 2 receive two 

months of injection streptomycin along with  three months of 

HRZE and five months of HRE [2]. These treatments are 

provided through 32 health centres which have diagnostic 

facilities for TB [3]. The common method of TB diagnosis is 

through sputum microscopy and chest X-ray. However, Gene 

Xpert are available in the regional referral hospitals and a few 

district hospitals. This is used mainly for drug susceptibility 

testing and not for routine diagnosis of TB. Presently, the drug 

resistant TB patients are referred to Mongar Regional Referral 

Hospital for Eastern Bhutan, Gelephu Regional Referral 

Hospital for central region and Gidakom Hospital for Western 

Region and Southern Region. These patients receive treatment 

as per the WHO guideline using shorter and longer regimen 

[4]. 

 In Bhutan, there are no private practices and all medical 

services are provided by the state for free including the 

treatment for TB. Bhutan is pursuing the global and regional 

drive to eliminate TB by 2035 [4]. Therefore, the “End TB” 

strategy which aims to reduce the mortality due to TB  by 95% 

and morbidity by 90% by the year 2035, has been included in  

 

the national strategic plan [5]. The TB treatment success rate 

(TSR) in Bhutan was 93% among drug-sensitive TB patients 

(new and relapse cases) in 2017 and 91% among multi-drug 

resistant TB (MDR-TB) in 2016 [1]. To achieve the targets set 

by WHO for End TB strategy, the NTCP has come up with 

national plan which aims to detect a minimum 90% of TB 

infections and maintain high TSR [4].  

According to the WHO,  monitoring of TB treatment outcome 

should be an integral part of the TB program and serve as an 

indicator of the performance of the NTCP [6]. It enables the 

program managers to identify the problems and take corrective 

measures and should be taken at all levels of health systems 

from peripherals to national [6]. Therefore, the aim of this 

study was to assess the treatment outcome and understand the 

covariates for successful treatment outcome in Samtse General 

Hospital. 

 

Methodology  

Study design and participants  

This was a retrospective cross-sectional study conducted 

among the TB patients registered in Samtse General Hospital.  

All TB patients receiving treatment from 1st January 2008 to 

31st December 2019 were included in this study. 

Data Collection 

The data for the study was obtained from the TB treatment 

card and TB data-base maintained at Samtse General Hospital. 

The treatment card contains information on demographic data, 

type of TB, treatment category, patient weight (at the time of 

initiation of treatment) and the outcome of the patient. These 

data were extracted to a standard questionnaire which was 

latter entered into Microsoft Excel. 

Inclusion and exclusion criteria 

All TB patients who had been registered in the TB unit of 

Samtse General Hospital in the study period were involved in 

the study. However, patients with missing outcomes in the TB 

registers and cards were excluded from the study. 

Outcome variables 

Successful treatment outcome: This group included patients 

who were declared cured (defined as smear or culture positive 

patients who become smear/culture negative in last month of 

treatment and at least on one occasion before) [6] and 

treatment completed (defined as patients who have completed 

the TB treatment but without laboratory confirmation of being 

smear/culture negative in last month of treatment or one 

occasion before) [6].  

Unsuccessful treatment outcome: This includes patients who 

defaulted, those who had treatment failed, died, or were 

diagnosed with multi-drug resistant TB. 
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Explanatory variables 

Treatment category:  

Category 1: The treatment is given to newly diagnosed TB 

patients for period of six months. 

Category 2: The treatment is given to those with treatment 

failure, default or relapse for period of eight months with two 

months of injection. 

Disease site:  

Smear positive pulmonary TB (PTB+): At least one or more 

sputum smear is positive for acid fast bacilli before treatment 

[6]. 

Smear negative pulmonary TB (PTB-): The sputum is smear 

negative but culture positive for mycobacterium tuberculosis 

or at the discretion of the clinician based on the radiologic 

finding [6]. 

Extra-pulmonary tuberculosis (EPTB): Infection of organ 

other than the lungs [6]. The diagnosis is made based on the 

histo-pathological examination of the samples or fluid 

analysis. 

Type of patient:  

New: the patient has never been treated for TB or has taken 

TB drugs for less than one month [7]. 

Relapse: The patient previously received TB treatment and 

was declared cured/treatment completed but presenting with 

recurrent episode of TB [7]. 

Treatment after default: The patient is put on TB treatment 

after he/she has interrupted the anti-TB drugs for at least two 

consecutive months or more. 

Treatment after failure: The patient whose sputum smear or 

culture is positive after five or more months of treatment [7]. 

Ethical Clearance: 

The study was approved by the Research Ethics Board of 

Health (Ref. No. REBH/Approval/2019/026) under the 

Ministry of Health, Bhutan. In order to maintain 

confidentiality, the name or their registration numbers were 

not included but were given unique identifiers.  

Sample size calculation: 

A previous study among EPTB patients in Bhutan showed the 

overall treatment success rate of 90% [8]. Using the formula 

n=z2*P (1-P)/d2, taking 95% confidence interval and precision 

of 5%, the minimum sample size required was 139. However, 

all the TB patients registered in the Samtse General Hospital 

and with complete information during the study period were 

included. 

Data management and statistical analysis: 

The data was analysed using STATA 13 (Stata Corporation, 

College Station, TX, USA) software. Descriptive analysis is 

presented in tables with frequency and percentages. Univariate 

and multiple logistic regression was used to check for 

associations between the outcome and other independent 

variables. P-value of <0.05 was considered as the statistically 

significant. 

Results 

Socio-demographic and clinical characteristic: 

A total of 634 TB patients had received treatment in Samtse 

General Hospital in the years from 2008 to 2019 (Table1). 

More than half of the patients were male (57.6%) and in the 

age groups of 15-42 years (61%). The mean age of the 

respondents were 33.4 years (SD 19.2). Of the total patients, 

521 (82%) were new patients, 58 (9.2%) were transfer in, 44 

(6.9%) were relapse and 8 (1.4%) were treatment default or 

failure. PTB+ accounted for 44% of total patients followed by 

EPTB at 36.1% and PTB- at 19.9%. The total number of 

PTB+ cases remained almost similar over the last twelve 

years. However, the EPTB cases increased till 2012 and 

decreased thereafter. Similarly, the number of PTB-cases 

increased from 2008 till 2010 after which there was a decline 

of cases (Fig.1). During the study period, 29 cases of MDR TB 

were detected.  

Treatment outcome of TB 

Of the total patients, 356 (56.2%) had completed treatment, 

211 (33.3%) were declared cured and 34 (5.4%) had treatment 

failure. The case fatality rate from TB during the study period 

was 5.1% (32 patients). Of these, 78% (25) were above the age 

of 56 years (mean age 64.72 ± 13.17). However, there were no 

TB related deaths in 2018 and 2019.The proportion of cured 

patients increased over the years while that of treatment 

completed decreased over the years. ( Table 2) 

Treatment success rate (TSR) 

The mean TSR in the last 12 years was 89.4% (567/634). The 

TSR was highest for EPTB (96.9%), followed by PTB- 

(88.1%) and lowest for PTB+ (83.9%). The TSR for TB was 

highest in 2011 at 94.9% which decreased to as low as 82.7% 

in 2013. However, TSR reached 89.3% in 2019 (Fig. 2). 

Determinants of TB treatment outcome 

The determinants of treatment outcome were analysed using 

bivariate analysis. There were significant differences among 

age-groups, types of TB and category of TB between 

successful and unsuccessful treatment outcome. Using 

multiple logistic regression and adjusting for sex, age group, 

weight of the patient, treatment category and type of patients, 

factors that were still statistically significant with successful 

outcome were EPTB (AOR:7.3; 95% CI: 2.46-21.36 p-value-

<0.001), age group 15-28 years (AOR:3.4; 95% CI:1.59-7.46, 

p-value-0.001) and age 29-42 years (AOR: 9.1; 95% CI: 2.44-

33.61, p-value-0.001) (Table 3). However, both the variables 

had relatively wide confidence interval. The PTB- were more 

likely to have successful treatment outcome compared to 

PTB+ though it was not statistically significant (AOR:2; 95% 

CI:0.84-4.63, p-value). 
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Table 1: Socio-demographic and clinical characteristic of the tuberculosis patients in Samtse General Hospital, 2008-2019 

Characteristics Number (%) 

Sex   

  Male 365 (57.6) 

  Female 269 (42.4) 

Age (years)   

  <=14  64 (10.1) 

  15-28  290 (45.7) 

  29-42 101 (15.9) 

  43-56 73 (11.5) 

  >=56 106 (16.7) 

Baseline Weight (kg)   

  < 30  41 (8.4) 

  30-59 388 (79.5) 

  60-90 59 (12.1) 

Types of TB   

  Smear positive TB 279 (44.0) 

  Smear negative TB  126 (19.9) 

  Extra pulmonary TB 229 (36.1) 

Treatment category   

  Category 1 579 (91.3) 

  Category 2 55 (8.7) 

Type of patient   

  New patient 521 (82.2) 

  Relapse 44 (6.9) 

  Treatment after default 2 (0.3) 

  Treatment after failure 7 (1.1) 

  Transfer in 58 (9.2) 

  Others  2 (0.3) 

Treatment outcome   

  Cured 211 (33.3) 

  Completed 356 (56.2) 

  Treatment failure 34 (5.4) 

  Defaulted 1 (0.2) 

  Died 32 (5.1) 
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Figure 1: Trend of tuberculosis in Samtse General Hospital, Bhutan from 2008-2019 

 

 

 

 

Table 2: Treatment outcome for TB in Samtse General Hospital, 2008-2019 

  2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total 

Cured 19 

(40.4%) 

16 

(22.9%) 

12 

(17.1%) 

20 

(33.9%) 

13 

(19.4%) 

20 

(26.7%) 

20 

(37.7%) 

18 

(47.4%) 

19 

(40.4%) 

17 

(46%) 

20 

(46.5%) 

17 

(60.7%) 

211 

(33.3%) 

TC 25 

(53.2%) 

46 

(65.7%) 

53 

(75.7%) 

36 

(61%) 

46 

(68.7%) 

42 

(56%) 

26 

(49.1%) 

15 

(39.5%) 

23 

(48.9%) 

17 

(46%) 

19 

(44.2%) 

8 

(28.6%) 

356 

(56.2%) 

TF 1 

(2.1%) 

0 0 0 3 

(4.5%) 

10 

(13.3%) 

5 

(9.4%) 

4 

(10.5%) 

3 

(6.4%) 

1 

(2.7%) 

4 

(9.3%) 

3 

(10.7%) 

34 

(5.4%) 

Defaulted 0 0 0 0 1 

(1.5%) 

0 0 0 0 0 0 0 1 

(0.2%) 

Died 2 

(4.3%) 

8 

(11.4%) 

5 

(7.1%) 

3 

(5.1%) 

4 

(6%) 

3    

(4%) 

2 

(3.8%) 

1 

(2.6%) 

2 

(4.3%) 

2 

(5.4%) 

0 0 32 

(5.1%) 

Total 47 70 70 59 67 75 53 38 47 37 43 28 634 
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Fig 2: Trend of treatment success rate of TB in Samtse General Hospital, 2008-2019 

   

Table 3: Factors associated with treatment outcome in Samtse General Hospital, 2008-2019  

Characteristic      Treatment success COR (95% CI) p-value AOR (95% CI) p-value 

 Unsuccessful Successful     

Sex             

Male 41 (61.2%) 324 (57.1%) 1   1   

Female 26 (38.8%) 243 (42.9%) 1.2 (0.7-1.99) 0.53 0.8 (0.4-1.5) 0.445 

Age group (years)             

<=14  2 (3%) 62 (10.9%) 10.6 (2.43-46.28) 0.002 2.9 (0.5-17.24) 0.233 

15-28  25 (37.3%) 265 (46.7%) 3.6 (1.99-6.6) <0.0001 3.4 (1.59-7.46) 0.001 

29-42 3 (4.5%) 98 (17.3%) 11.2 (3.27-38.16) <0.0001 9.1 (2.44-33.61) 0.001 

43-56 10 (14.9%) 63 (11.1%) 2.2 (0.97-4.78) 0.059 2.2 (0.8-6.05) 0.129 

>56 27 (40.3%) 79 (13.9%) 1   1   

Weight (kg)**             

<30 kg 2 (3.9%) 39 (8.9%) Ref   1   

30-59 kg 47 (92.2%) 341 (78%) 0.4 (0.09-1.59) 0.18 0.6 (0.1-3.03) 0.501 

>59 kg 2 (3.9%) 57 (13%) 1.5 (0.2-10.82) 0.71 1.7 (0.19-15.9) 0.628 

Types of TB             

Smear positive TB 45 (67.2%) 234 (41.3%) 1   1   

Smear negative TB 15 (22.4%) 111 (19.6%) 1.4 (0.76-2.66) 0.27 2 (0.84-4.63) 0.119 

EPTB 7 (10.4%) 222 (39.1%) 6.1 (2.69-13.81) <.0001 7.3 (2.46-21.36) <0.001 

Treatment category             

category 1 55 (82.1%) 524 (92.4%) 2.7 (1.32-5.34) 0.006 1.8 (0.77-4.35) 0.171 

category 2 12 (17.9%) 43 (7.6%) 1   1   

**weight available for 488 patients, COR- Crude odds ratio; AOR- Adjusted odds ratio; EPTB-extra pulmonary TB 
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Discussion  

This study involved retrospective analysis of the TB data from 

Samtse General Hospital for last twelve years from 2008 to 

2019. It was conducted in one of the high TB burden districts 

of Bhutan and showed mean TSR of 89.3%. The correlates for 

successful TB treatment outcome were patients with extra-

pulmonary TB, patients in age group of 15-28 years and 29-42 

years.  

TB treatment success rate 

The TSR of Samtse General Hospital is at par with the 

National TSR of Bhutan (93%) and the global TSR (85%) [9]. 

This is in agreement to studies from countries of Nepal (91%), 

Bangladesh (94%), Sri Lanka (85%), Pakistan (93%) [9] and 

Ethiopia (92.5%) [10]. The TSR in our study is higher than the 

cumulative TSR of India (81%) [10]. However, the TSR in 

India varies from 51.5% in Chhattisgarh, 84.6% among 

disadvantaged population in New Delhi to 86% in Chennai 

[11-13]. Similarly a nationwide study on EPTB in Bhutan 

showed TSR of 90% [8]. The lowest TSR for Samtse General 

Hospital was observed in 2013 which might be due to 

increased detection of drug resistant TB [14] after the 

introduction of liquid culture in Bhutan. The TSR of Samtse 

General Hospital increased from 83% in 2013 to 89% in 2019. 

One reason for the increasing trend of TSR in this study could 

be as a result of good performance of DOTS. Similar findings 

have been reported in other countries [15]. 

Risk factors of unsuccessful TB treatment outcome 

Patients with EPTB have better treatment outcome than PTB+ 

which was similar to other studies [11, 16]. This could be due 

to the fact that EPTB occurs in young age groups [17]. 

Moreover, the treatment outcome for EPTB is based on the 

clinical remission and completion of treatment rather than on 

bacteriological test as in case of PTB+. In contrast, a study in 

Ethiopia observed PTB+ had better treatment outcome 

compared to EPTB and PTB- [15, 18]. This was thought to be 

due to high prevalence of HIV among PTB- patients. 

There is an inverse relationship between age and the treatment 

outcome. Old age is associated with poor treatment outcome. 

This is consistent with other studies where TB patients with 

younger age groups are associated with better outcome 

compared to older age groups [11, 16, 19-21]. This could be 

due to presence of various co-morbid illness, weakening health 

and immunity at old age. However, a study in Denmark 

showed that age was not an associated factor for TB outcome 

[22]. This could be due to difference in the definition of the 

unsuccessful outcome since the above-mentioned study 

excluded TB death from unsuccessful outcome. 

Studies have shown that male patients are significantly 

associated with poor outcome [10, 16, 18, 20, 22, 23], which 

could be due to high default rates among male patients. 

Further, males are associated with risky behaviour including 

smoking and drinking alcohol. However, gender was not 

important determinant in our study as in Spain [19].  

The TB associated death in this study was 5.1%. This is in line 

with other studies from Eastern Ethiopia (3.9%) [10] and India 

(6%) [24]. However, the TB death in this study is higher than 

a similar study conducted in Phuntsholing Hospital located in 

Southern Bhutan, where mortality rate was 2% [23]. The 

differences could be explained by the socio-economic status as 

Phuntsholing General Hospital caters to the city people. The 

treatment failure rate in this study (5.4%) was similar to India 

(6.3%) [11] and higher than Eastern Ethiopia (1.2%) [10]. 

High bacillary load, diabetes, alcohol consumers, HIV 

positive, smear positive at two months of treatment and weight 

loss are associated with treatment failure [25, 26]. However, 

these variables were not recorded as part of the surveillance 

system in our data. 

Limitation of the study 

This study has several limitations that has to be considered 

when interpreting the findings of this study. Firstly, this is a 

retrospective study, so information on educational level, 

occupation, income and risk behaviours like alcohol and 

smoking of the patient which could inadvertently affect the 

outcome were missing in this study. Secondly, there was no 

data on HIV co-infection TB data due to confidentiality issue. 

Given its retrospective study, it cannot establish causal 

relations, but rather can only generate hypotheses that could be 

evaluated by future prospective randomized trials. 

Conclusion 

The TSR from this study was 89.3%. This is comparable to the 

national and global TSR of >90%. Patients with extra-

pulmonary TB and younger patients were individual positive 

predictors of successful TB outcome. Therefore, smear-

positive TB and older patients need additional care to further 

increase TSR. 

Future scope of the study 

Although this study showed good TB treatment outcome in 

Samtse Hospital, the results cannot be generalized. Therefore, 

a larger study including many TB treatment centres could give 

an accurate result. Other factors which affect the treatment 

outcome could not be accessed in this study due to limited data 

in the treatment card. Inclusion of pertinent data in the TB 

treatment card would help in the identification of factors 

responsible for the outcome. 

What is already known on this topic? 

• TB is a major health problem in Bhutan. 

• Proportion of childhood TB in Bhutan was 14% and TSR 

was 93%. 

• Proportion of EPTB in Bhutan varied from 30-40% during 

2001-2010. Tuberculous lymphadenitis and pleural effusion 
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were the two most common types of EPTB. The TSR of EPTB 

was 90%. 

• Annual rate of TB infection among children aged 6-8 years 

in Bhutan was 0.2-0.7% [27]. 

What this study adds: 

This study presents TSR (Treatment Success rate) in Samtse 

district in Bhutan. The individual level factors associated with 

TSR. 
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