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INTRODUCTION 

Tuberculosis (TB) has existed for millennia and remains 

a major global health problem. It causes ill-health in 

millions of people each year and in 2015 was one of the 

top 10 causes of death worldwide, ranking above 

HIV/AIDS as one of the leading causes of death from an 

infectious disease.
1
 This is despite the fact that with a 

timely diagnosis and correct treatment, most people who 

develop TB disease can be cured. 

In 2015, there were an estimated 10.4 million new 

(incident) TB cases worldwide, of which 5.9 million 

(56%) were among men, 3.5 million (34%) among 

women and 1.0 million (10%) among children. Overall, 

90% of cases were adults and 10% children, and the 
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male: female ratio was 1.6:1. People living with HIV 

accounted for 1.2 million (11%) of all new TB cases.
1 

Six countries accounted for 60% of the new cases: India, 

Indonesia, China, Nigeria, Pakistan and South Africa.
 

Global progress depends on major advances in TB 

prevention and care in these countries. Worldwide, the 

rate of decline in TB incidence remained at only 1.5% 

from 2014 to 2015. This needs to accelerate to a 4–5% 

annual decline by 2020 to reach the first milestones of the 

End TB Strategy.
1 

India accounts for one fourth of global TB burden. Each 

year about 2.2 million people develop TB in India and an 

estimated 220,000 die from the disease.
2
 Some estimates 

calculate the deaths as being twice as high. TB can affect 

any age, caste or class but cases are mainly poor people. 

Slum dwellers, tribal populations, prisoners and people 

already sick with compromised immune systems are 

over-represented among the cases, compared to their 

numbers in the population. The economic burden of TB is 

extremely high. Between 2006 and 2014, TB cost the 

Indian economy a massive USD 340 billion.
2 

Directly observed therapy short-course (DOTS) has been 

used as internationally recommended TB control strategy 

since 1994 by World Health Organization (WHO) under 

stop TB strategy components to achieve the TB related 

millennium development goals (MDGs) by 2015.
3
 The 

specific targets of DOTS detailed in the updated Global 

Plan (2011-2015) were to achieve a case detection rate 

(CDR) of 84% (for all cases and smear-positive cases 

specifically) and a Treatment Success Rate (TSR) of 87% 

by 2015.
4 

India started RNTCP with the objectives of not less than 

85% cure rate of infectious TB cases under DOTS and at 

least 70% detection of new cases through quality sputum 

microscopy.
5,6 

DOTS ensure the best possible results in treatment of TB. 

Here, an observer watches and assists the patient in 

swallowing the tablets, thereby ensuring that patient 

receives the right drugs, in the right doses, at the right 

intervals and for the right duration. The control of TB in 

India has shown remarkable progress with the entire 

country being covered under the RNTCP.
5
  

The Joint TB Monitoring mission (JMM) of the RNTCP 

(JMM) reviewed National Strategic Plan (NSP) (2012-

2017) acknowledged India‟s remarkable achievements in 

TB control over the previous ten years. This included 

testing more than 80 million people, detecting and 

treating 15 million TB patients, and saving millions of 

lives as a result of the efforts of the RNTCP. However, 

they also said that overall:  

“The implementation of the NSP for 2012–2017 is 

generally not on track: projected increases in case 

detection by the RNTCP have not occurred, vital 

procurements are delayed and many planned activities 

have not been implemented. Also, of the 

recommendations made by the JMM 2012, about two 

thirds have not been fully implemented.”
7
  

In Himachal Pradesh, tuberculosis is quite wide spread in 

the poor socio-economic classes and the slum areas 

where women are the most sufferers. In the state, it 

occupies the seventh place (3.61%) in the women from 

the top 10 leading causes of the diseases.
8
 

There has been significant progress in cure rates achieved 

in RNTCP, however clinicians often raise concerns 

regarding effectiveness of RNTCP regimens, particularly 

the outcome with the current treatment regimens. These 

concerns could be addressed through an assessment of 

treatment outcome. The aim of the present study was to 

assess the treatment outcome of TB patients and various 

factors associated with treatment outcome. 

METHODS 

A record based descriptive study was conducted in 

patients enrolled under Directly Observed Treatment 

Strategy (DOTS) for tuberculosis at Tuberculosis Unit, 

Nahan during the period from 1
st
 January 2013 to 31

st
 

December 2015.  

Inclusion criteria were patients diagnosed with 

tuberculosis and put on DOTS treatment. Exclusion 

criteria were incomplete record of the patients.  

Permission from the Medical Officer Health, Sirmaur was 

sought prior to the initiation of the study. Source of the 

data was tuberculosis register, Revised National 

Tuberculosis Control Programme maintained at 

Tuberculosis Unit, Nahan. The data included the 

summary of case findings as New Smear positive, New 

Smear Negative, New Extrapulmonary, New Others, 

Relapse, failure, Treatment After Default,Category II 

others. DOTS summary was recorded as Cured, 

Treatment Completed, Died, loss to follow up, Failure, 

Transferred Out and HIV status of the patient. 

Definitions of tuberculosis cases and treatment 

outcome
1
 

New case: A patient with sputum positive pulmonary TB 

who has never had treatment for TB or has taken anti-

TBdrugs for less than 4weeks. 

Relapse: A patient who returns smear positive having 

previously been treated for TB and declared cured 

afterthe completion of his treatment. 

Failure: A patient who was initially smear positive who 

began treatment and who remained or became smear 

positive again at five months or later during the course of 

treatment. 
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Treatment after default: A patient who returns sputum 

smear positive, after having left treatment for at least two 

months. 

Transfer in: A patient recorded in another administrative 

area register and transferred into another area to continue 

treatment. 

Cured: Initially smear positive patient who completed 

treatment and had negative smear result on at least two 

occasions one at treatment completion. 

Treatment completed: Initially smear negative patient 

who received full course of treatment, or smear positive 

who completed treatment, with negative smear at the end 

of initial phase, but no or only one negative smear during 

continuation and none at treatment end. 

Treatment failed: A patient whose sputum smear or 

culture is positive at 5 months or later during the 

treatment. 

Died: A Tuberculosis patient who dies for any reason 

before starting or during the course of treatment  

Lost to follow up: A TB patient who did not start 

treatment or whose treatment was interrupted for two 

consecutive months or more. 

Transfer out: A patient who has been transferred to 

another area register and treatment results are not known. 

Treatment success: The sum of Cured and Treatment 

Completed. 

Any other patients who do not fit in the above mentioned 

definitions will be categorized as new and retreatment 

others. 

Any patient found to have drug resistant tuberculosis and 

placed on second line treatment was removed from the 

drug susceptible TB outcome cohort. 

Data analysis 

A descriptive analysis for the variables was done based 

on SPSS version 22. Different variables were represented 

as frequency distribution and percentages. Chi square test 

was used to observe the association of different variables 

with the outcome of the disease. Any correlation between 

selected parameters and the type of disease was assessed. 

Ethical clearance 

Data of the patient registered in tuberculosis unit, Nahan 

from January 2013–December 2015 used for analysis. 

Confidentiality has been maintained and the information 

thus obtained has not been used for any other purpose 

except for academic purposes. Hence no conflict on 

ethical issues and thus not required. There was no conflict 

of interest and no financial help from any source were 

involved in conduction of this study. 

RESULTS 

A total of 899 patients were enrolled under DOTs 

treatment for tuberculosis at tuberculosis unit, Nahan 

Distt Sirmour (H.P) during the period from January 2013 

to December 2015. 

Males accounted for 553 (61.5%) whereas there were 346 

(38.5%) females. Sex distribution showed significant 

difference between males and females (p<0.001). 

Table 1: Age and sex distribution. 

 Parameter  N (%) 

Age group  

< 15 years 39 (4.3) 

16-30 years 355 (39.5) 

31-45 years 189 (21.0) 

46-60 years 211 (23.5) 

>60 years 105 (11.7) 

Sex 

Male 553 (61.5) 

Female 346 (38.5) 

Total 899 (100) 

Majority 355 (39.5%) patients were in the age group of 

16 to 30 years followed by 211 (23.5%) patients in the 

age group of 46-60 years, 189 (21.0%) in the age group 

of 31-45 years, 39 (4.3%) patients less than 15 years and 

105 (11.7%) patients were aged more than 60 years 

(Table 1).  

Table 2: Morbidity profile of the patients under DOTs 

treatment. 

Category  N (%)  Type  N (%) 

Category I 686 (76.3) Pulmonary 660 (73.4) 

Category II 213 (23.7) 
Extra 

pulmonary 
239 (26.6) 

Total 899 (100)  899 (100) 

Category I or new patients accounted for 686 (76.3%) 

whereas there were 213 (23.7%) category II patients. 

Majority of category II patients 134 (62.9%) were relapse 

cases, retreatment others patients constituted 53 (24.8%), 

treatment after default in 19 (8.9%) and history of failure 

was present in 7 (3.2%) patients respectively. Pulmonary 

tuberculosis was present in 660 (73.4%) patients and 

extrapulmonary tuberculosis was present in 239 (26.6%) 

patients (Table 2). 

Majority 125 (52.3%) of the patients with 

extrapulmonary tuberculosis had pleural effusion 

followed by cervical lymphadenitis in 60 (25.1%) 

patients and abdominal tuberculosis in 21 (8.7%) patients 

(Table 3). Pulmonary tuberculosis was more prevalent in 



Kashyap R et al. Int J Community Med Public Health. 2018 Jul;5(7):2894-2900 

                                International Journal of Community Medicine and Public Health | July 2018 | Vol 5 | Issue 7     Page 2897 

both males and females; 433 (78.3%) in males and 227 

(65.6%) in females. 

Table 3: Extrapulmonary tuberculosis. 

 Extrapulmonary TB 
No. of 

patients (%) 

Pleural effusion 125 (52.3) 

Cervical lymphadenitis 60 (25.1) 

Abdominal tuberculosis 21 (8.7) 

Granulomatous uveitis 4 (1.6) 

Knee joint tuberculosis 5 (2.0) 

Supraclavicular lymphadenitis 5 (2.0) 

Axillary lymphadenitis 3 (1.2) 

Others* 16 (6.6) 

Total n(%) 239 (100) 

*Others included lupus vulgaris, miliary tuberculosis, oro 

buccal tuberculosis, pericardial effusion, cold abscess, renal 

tuberculosis, epididimitis, inguinal lymphadenitis, Potts spine. 

The association between the sex and type of tuberculosis 

was insignificant. There was negative correlation 

between the age groups and extra pulmonary tuberculosis 

with declining trend in the number of cases with the 

advancing age (R square=0.032). 

Table 4: Outcome of the patients under DOTs 

treatment (n=890). 

Outcome 
Results (number of 

patients)  

Cured 79.8% (384/481*) 

Treatment completed  81.8% (414/506**) 

Treatment Success  89.6% (798/890) 

Loss to Follow up  5.0% (45 /890) 

Died   3.0% (27 /890) 

Failure  1.0%(9 /890) 

Transferred out  1.2%(11/890) 

Out of pulmonary tuberculosis patients, sputum positivity 

was present in 481 (72.8%) patients. As nine patients 

were placed on second line drug regimen, so these 

patients were exempted from analysis of the outcome. 

Outcome showed 384 (79.8%) patients were cured. 

Treatment completed in 414 (81.8%) patients and 

treatment success rate of 798 (89.7%) were observed. 45 

(5%) patients were not available for follow up and 27 

(3.0%) died. Treatment failure was observed 9 (1.9%) 

patients (Table 4 and 5). However no correlation was 

observed between the age and outcome. 

Type 5: Outcome of the patients based on gender, category and type of tuberculosis. 

Parameter 

Smear +ve cases 

Other 

cases 

(except 

cured) 

 All cases (smear +ve and other cases) Total 

No. Cured No. 
Treatment 

completed 
No. 

Treatment 

success 

Lost to 

follow up 
Failure Died 

Transferred 

out 
 

Gender  

Male 306 244 (79.7) 301 230 (76.4) 545 474 (86.9) 39 (7.1) 5 (1.6) 19 (3.4) 7 (1.2) 545 

Female 175 140 (80.0) 205 184 (89.7) 345 324 (93.9) 6 (0.9) 4 (2.2) 8 (2.3) 4 (1.1) 345 

Total 481 384 (79.8) 506 414 (81.8) 890 798 (89.7) 45 (5.0) 9 (1.9) 27 (3.0) 11 (1.2) 890 

Category  

 I  326 279 (85.5) 406 350 (86.2) 685 629 (91.8) 27 (3.9) 5 (1.5) 15 (2.1) 9 (1.3) 685 

 II  155 105 (67.7) 100 64 (64) 205 169 (82.4) 18 (8.6) 4 (2.6) 12 (5.8) 2 (0.9) 205 

Total 481 384 (79.8) 506 414 (81.8) 890 798 (89.7) 45 (5.0) 9 (1.9) 27 (3.0) 11 (0.9) 890 

Type  

Pulmonary 481 384 (79.8)  269 188 (69.8) 653 568 (86.9) 39 (5.9) 9 (1.9) 24 (3.6) 10 (1.5) 653 

Extra 

pulmonary 
-  - - 226 (95.3) 237 226 (95.3) 6 (2.1)   3 (1.2) 2 (0.8) 237 

Total 481 384 (79.8) 269 414 (81.8) 890 794 (89.2) 45 (5.0) 9 (1.9) 27 (3.0) 12 (1.2) 890 

 

DISCUSSION 

While the central government is targeting to eliminate 

Tuberculosis by 2025, Himachal Pradesh government has 

set the target of 2023 so that it becomes the first TB free 

state in the country. The annual risk of tuberculosis 

infection is 1.9% in Himachal Pradesh against a national 

average of 1%.So the sustained efforts are required at the 

various levels of health department to achieve the target. 

The delivery of Revised National Tuberculosis Control 

was started in district Sirmaur in the year 2000. 

In our study, males accounted for 553 (61.5%) whereas 

there were 346 (38.5%) females. Sex distribution showed 

significant difference between males and females 

(p<0.001). The results of our study are similar to Uplekar 

et al which reported 70% excess cases of tuberculosis in 

males as compared to females.
12

 Tuberculosis is prevalent 

in the productive age group. Mean age was 38.2±17.2 

years. The youngest patient was 5 years old and oldest 

patient aged 90 years. The mean age of presentation was 

slightly earlier as compared to study by Sharma A et al 

which mentioned mean age of presentation as 45±15.2 

years.
13

 However, Mean age of presentation as shown by 
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studies from different parts of India was 27-40 years.
14-16

 

Majority 355 (39.5%) patients were in the age group of 

16 to 30 years followed by 211 (23.5%) patients in the 

age group of 46-60 years. Our study shows an earlier age 

of presentation in contrast to study by Sharma et al which 

mentioned 64.6% in the age group of 30-60 years. 

Majority 660 (73.4%) of the patients had pulmonary 

tuberculosis.
17

 Extrapulmonary tuberculosis was present 

in 239 (26.6%) patients. Study by Tahil et al depicted 

768(52%) as chest symptomatic and 557(48%) patients as 

extrapulmonary tuberculosis.
18

 Pleural effusion (52.3%), 

cervical lymphadenitis (25.1%) and abdominal 

tuberculosis (8.7%) were the leading extrapulmonary 

manifestations of tuberculosis. Lymph node and pleural 

TB were the common EPTB cases in the age group of 

15–44 years. Pleural TB was the commonest type of 

presentation in the age group of 45–64 years as well as in 

the age group of >65 years. Probability of reactivation in 

pleura may be higher as the age increases.
22

 Recent 

studies have suggested that the sites of EPTB may vary 

according to geographic location, population groups and 

a wide variety of host factors.
23-26 

Monitoring of the outcomes of treatment was one of the 

five elements of TB control emphasized in the DOTS 

strategy, and remains one of the core elements of the end 

TB strategy. Hence, evaluating treatment outcome of TB 

patients and recognizing influential factors underpin TB 

control strategy. The present study revealed that the 

treatment success rate was 89.7% for all TB cases (86.9% 

in pulmonary TB and 95.3% in extrapulmonary TB). 

However, study conducted in West Bengal revealed 

overall treatment success rate of 90.2% while it was 

84.2% in EPTB patients and 93.8% in all sputum positive 

PTB patients.
31

 Treatment success rates varied across the 

health institutions and geographic area. The higher 

treatment success rate in this study might be due to active 

involvement of health workers and robust health 

infrastructure. The present study revealed treatment 

failure in 1.9% of patients only which is in agreement 

with a study from West Bengal reporting an overall 

treatment failure rate of 1.2%.
31

 Another study from 

Lucknow reported treatment failure of 0.6% and 2.6% in 

new smear positive and retreatment cases respectively.
32

 

Cure rate is an important parameter for assessing the 

effect of DOTS treatment. The current study noted 

favourable treatment response (cure rate) of 79.8.% 

[384/481] as they underwent smear conversion. Studies 

from various parts of India conducted between 2003 to 

2011 documented cure rate between 77.1% to 85%.
19-21

 

Ramachnadran et al study at Chennai revealed cure rate 

of 79% in smear positive TB patients.
28 

The cure rate after completion of DOTS treatment was 

85.5% (279/326) for category I and 67.7% (105/155) for 

patients. The cure rates are comparable to a study from 

Delhi that reported treatment success rate in category I 

and category II patients as 91.0% and 73.0%, 

respectively.
27

 Other study conducted in Gujarat also 

revealed higher cure rates in cat I than cat II.
29

 The reason 

for high proportion of poor treatment outcome in 

retreatment cases (cat II) is that the increasing prevalence 

of MDR TB due to interruption and misuse of anti-TB 

drugs by patients. Cure rates was found to be equal 

among females and males unlike other studies which 

observed that males were at an increased risk of a poor 

treatment outcome compared to females.
29,30 

Limitation 

Study was a review of records maintained in Tuberculosis 

unit. Therefore it was not possible to validate the data. 

However data quality is monitored by trained and 

dedicated staff in RNTCP. The study district and period 

was selected purposively based on area of work of 

investigators and not randomly so raising concerns of 

generalisation of results. All the 12 districts of the state 

are similar with respect to many socioeconomic and 

health indicators. Therefore the results may be 

generalizable. 

CONCLUSION  

In summary, treatment success rate (TSR) of TB patients 

in this study was encouraging for TB control through 

DOTS strategy. Nevertheless, TB patients with previous 

history of TB were found to be at risk of poor treatment 

outcome. Correspondingly the TB patients and those who 

attend health centers should be encouraged for successful 

treatment outcome. Generally, to reduce poor treatment 

outcome, patients should be strictly followed by health 

workers or ASHAs to reduce unfavourable outcome. 
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