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ABSTRACT 
Background and Aim: Tuberculosis (TB) is one of the major sources of health problems in developing countries. 

An effective strategy for tuberculosis treatment can be evaluated with key indicators known as TB control program 
with their treatment outcomes. Hence, the purpose of this study was to evaluate the factors associated with the 
treatment outcome of pulmonary tuberculosis in patients. 
Methods: This cross-sectional study was carried out on 129 Tuberculosis patients in the department of 

Pulmonology, Gulab Devi Hospital Lahore from November 2020 to April 2021. Demographic details, clinical 
examination, and treatment outcomes were evaluated. All the data were extracted from the hospital medical 
records. Successful treatment outcomes predictors were assessed using bivariate and multivariate regression. 
SPSS version 20 was used for data analysis.   
Results: Of the total 129 tuberculosis patients, 59 (46%) were male and 70 (54%) were females. The overall 

mean age was 26.54±5.62 years. The overall prevalence of successful treatment rate was 113 (87.6%). Out of 
113, the prevalence of cured and complete treatment patients was 57 (50.4%) and 56 (49.6%) respectively. 
Based on logistic regression models, various parameters with their respective adjustment odds ratio (AOR) were 
as follows; age 21-40 years (AOR= 2.67, 95% CI=1.32-6.12, p-value=0.003), treatment category (AOR=4.62, 
95% CI=1.12-16.74, p-value=0.027), and smear-positive pulmonary tuberculosis (AOR=3.47; 95% CI=1.76-6.69, 
p-value<0.001) were significantly related with treatment outcomes. 
Conclusion: Our study reported that the overall prevalence of successful treatment was 87.6%. Though, the rate 

of overall successful treatment was found satisfactory, but, to meet international standard strategy for 
tuberculosis, still, improvement needs to be achieved. Age, treatment category, and tuberculosis types were 
significantly correlated with treatment outcomes.    
Keywords:  Pulmonary Tuberculosis; Treatment Outcomes; TB Smears 

 

INTRODUCION 
Tuberculosis (TB) continues to be the leading cause of 
death as a single infectious disease despite the effective 
diagnosis and treatment tools availability. One-third of the 
world's population is infected by TB caused by bacillus 
Mycobacterium tuberculosis [1]. About 10million population 
suffered and 1.3 million died of tuberculosis in 2017 [2]. 
Globally, TB accounts for 80% of cases in developing 
countries being high burdens TB countries with higher rates 
of mortality [3]. Tuberculosis (TB) is one of the major 
sources of health problems in developing countries. An 
effective strategy for tuberculosis treatment can be 
evaluated with key indicators known as TB control program 
with their treatment outcomes. TB is a contagious disease 
instigated by the Mycobacterium bacteria tuberculosis that 
normally affects the lungs [3]. Most bacterial contagions do 
not result in tuberculosis, and asymptomatic infections 
account for 90-95% [4]. In people with weakened immune 
systems, tuberculosis can cause infection [5]. Latent TB 
usually has no symptoms but causes mortality in half of the 
infected population among 10% latent infections [6]. 
Sputum coughing, fever, night sweats, chest pain, and 
weight loss pulmonary active symptoms [7]. 
 TB is spread through an infected person with active 
pulmonary disease droplets released through coughing, 
sneezing, and then inhaled by another person [8]. It can 
also be transmitted by contaminated milk and meat. 
Tuberculosis treatment aims to cure patients, prevent TB 
deaths, and prevent the spread of Mycobacterium 
tuberculosis from infected people to the host community 

[9]. Tuberculosis medical assessment involves exposure 
history, infections, and risk factors such as patient’s 
physical examination, treatment plan medical information, 
HIV infection, sputum sample microbiological tests, and 
chest abnormalities detected through chest X-rays [10]. 
Tuberculosis treatment can be difficult for patients because 
it necessitates multiple drugs usage for at least half a year 
[10]. The typical treatment of TB comprises a 2-months 
intensive phase involving four drugs to quickly exterminate 
Mycobacterium tuberculosis [12];and a 4-month 
continuation phase involving two drugs (isoniazid, 
rifampicin) to eradicate the remaining bacilli and avoid 
relapse [13]. World health organization targeted a global 
rate of 85% for successful treatment outcomes as 
treatment completed, cured, treatment failed, lost to follow-
up, treatment success, cured plus completed treatment, 
and not evaluated [14]. Factors related to socio-
demographic and economic, HIV, nutrition, and 
tuberculosis management and treatment strategies such as 
DOTS influenced the treatment outcomes [15, 16]. Limited 
research has been carried out on the factors associated 
with tuberculosis's poor treatment outcomes. Tuberculosis 
control strategy of both national and international programs 
could effectively implement interventions and manage 
tuberculosis with efficient protection interventions. 
Therefore, the present study aims were to assess the 
factors associated with treatment outcomes in patients of 
pulmonary tuberculosis.   
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MATERIALS AND METHODS 

This cross-sectional study was carried out on 129 
Tuberculosis patients in the department of Pulmonology, 
Gulab Devi Hospital Lahore from November 2020 to April 
2021. Demographic details, clinical examination, and 
treatment outcomes were evaluated. All the data were 
extracted from the hospital medical records. Successful 
treatment outcomes predictors were assessed using 
bivariate and multivariate regression. Tuberculosis 
suspected patient’s sputum sample was composed in 5 ml 
sterile bottle within 15 ml another sterile bottle for infectious 
sample leakage prevention as per standard protocol. The 
laboratory technician labeled the sample and further 
processed it for necessary laboratory tests. Tuberculosis 
was diagnosed and monitored by fluorescence microscopy 
and staining with microscopic smears. Table-1 
demonstrates the clinical cases and treatment outcomes 
standard definition as per the world health organization. 
The combination of complete treatment and cure was 
defined as treatment success while the loss to follow-up, 
mortality, and failed treatment was referred to as poor 
treatment.   
 The principal investor double-checked the collected 
data for completeness. Statistical Package for Social 
Sciences (SPSS) version 20 was used to enter data, clear 
it, and perform descriptive analyses. At the 95 percent 
confidence level, a binary logistic regression model was 
used to examine the relationship between treatment 
outcome and potential determinate variables. A p-value of 
less than 0.05 was deemed statistically significant. 
 
Table-1 WHO Treatment outcomes standard definition 

Treatment Outcomes Standard Definition 

Cured Positive sputum-smears with negative 
bacteriology after treatment 

Treatment Completed Treatment completed but did not met cure 
criteria 

Treatment Failure A smears positive patients remains 
positive 

Death Patients mortality during study period for 
any reasons 

Successful Treatment 
Outcomes 

Completely cured patients 

Unsuccessful Treat. 
Outcomes 

Failure in treatment 

Smears positive 
Pulmonary TB 

Microscopic based two positive AFB 
sputum 

Smears Negative 
Pulmonary TB 

Symptoms suggestive TB but two negative 
sputum 

Extra-pulmonary 
tuberculosis 

Lymph nodes, genitourinary tract, 
abdomen, skin, the meninges, joints and 
bones, and others 

 

RESULTS 
Of the total 129 tuberculosis patients, 59 (46%) were male 
and 70 (54%) were females. The overall mean age was 
26.54±5.62 years. The overall prevalence of successful 
treatment rate was 113 (87.6%). Out of 113, the prevalence 
of cured and complete treatment patients was 57 (50.4%) 
and 56 (49.6%) respectively. Based on logistic regression 
models, various parameters with their respective 
adjustment odds ratio (AOR) were as follows; age 21-40 
years (AOR= 2.67, 95% CI=1.32-6.12, p-value=0.003), 
treatment category (AOR=4.62, 95% CI=1.12-16.74, p-
value=0.027), and smear-positive pulmonary tuberculosis 
(AOR=3.47; 95% CI=1.76-6.69, p-value<0.001) were 
significantly related with treatment outcomes. Age and 
gender distribution are shown in Figures1 and 2 
respectively. Of the total 129 TB patients, the prevalence of 
smear-positive, smear-negative, and Extra Pulmonary 
Tuberculosis (EPTB) were 63 (48.8%), 21 (16.3%), and 45 
(34.9%) respectively as shown in Figure-3. The trend of TB 
patients’ treatment outcomes is shown inTable-2 while 
Table-3 shows the successful treatment outcomes 
predictor factors in enrolled tuberculosis patients. 
 

 
Figure-1 Gender Distribution (n=129) 

 

 
Figure-2- Age wise distribution (n=129) 
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Figure-3 Prevalence of smear-positive, negative and EPTB (n=129) 

 
Table-2 TB patient’s treatment outcomes trends 

Treatment Outcomes Frequency (n) Percentage (%) 

Cured 57 50.4 

Completed 56 49.6 

Total Successful  113 87.6 

Mortality cases 1 0.7 

Unsuccessful  16 12.4 

Defaulted 8 6.2 

Transfer out 2 1.6 

Unrecorded 6 4.7 

 
Table-3 Successful treatment outcomes predictor factors  

Parameters  TB cases (%) Successful outcomes (%) COR (95%CI) P-value AOR (95%CI) P-value 

Gender  
Male  
Female 

 
59(46) 
70(54) 

 
50(84.7) 
63(90) 

 
0.09(0.46-1.31) 
0.9 

 
0.40 

 
0.89(0.49-1.59) 
0.9 

 
0.79 

Age (years) 
<20 
21-40 
41-60 
>61 

 
46(35.7) 
47(36.4) 
21(16.3) 
15(11.6) 

 
40(87.0) 
41(87.2) 
18(85.7) 
13(86.7) 

 
3.2(1.6-6.9) 
2.8(1.4-5.71) 
2.89(1.1-6.89) 
0.9 

 
0.001 
0.005 
0.015 

 
3.5(1.6-7.79) 
2.67 (1.3-6.12) 
2.79(1.1-7.41) 
0.9 

 
0..002 
0.010 
0.033 

TB types 
Smear-positive 
Smear-negative 
EPTB 

 
63(48.8) 
21(16.3) 
45(34.9) 

 
57(90.5) 
18(85.7) 
38(84.4) 

 
2.78(1.6-5.23) 
1.1(0.6-2.2) 
0.9 

 
0.00 
0.812 

 
3.47(1.76-6.69) 
1.2(0.6-2.50) 
0.9 

 
<0.001 
0.72 

Patient Category 
New 
Relapse  
Others 

 
117(90.7) 
5(3.9) 
7(5.4) 

 
109(93.2) 
3(60) 
4(57) 

 
0.61(0.06-4.61) 
0.2(0.01-2.5) 
0.9 

 
0.61 
0.22 

 
0.6(0.06-4.6) 
0.21(0.01-2.5) 
0.9 

 
0.51 
0.22 

Treatment Category 
CAT-I 
CAT-II 

 
123(95.3) 
6(4.7) 

 
110(89.4) 
3(50) 

 
0.2(0.05-0.71) 
0.9 

 
 
0.01 

 
4.62(1.76-6.69) 
0.9 

 
 
0.03 

 

DISCUSSION 
The current study was conducted for the evaluation of 
treatment outcomes and identifying predictors of various 
treatment outcomes in TB patients. We discovered that the 
overall TB treatment success rate (i.e. having a cured or 
treatment completed outcome) at the end of the treatment 
was 87.6%, which is comparable to other low resources 
countries like Ethiopia (85.6%) [17], India (89-91 %) [18], 
Uzbekistan (88%) [19], Nigeria (89.4%) [20], Thailand 
(86.5–88.5%) [21], and higher than war-torn countries such 
as Somalia (81.8%) [22]. Also, the success rate of TB 
treatment outcomes was higher compared to preceding 

Pakistani studies [23-24] however, still lower than the target 
set by the End Tuberculosis Strategy. Age, tuberculosis 
types, clinical factors, and demographic details were 
significantly related to TB patients’ treatment outcomes. 
Improved TB diagnosis and treatment have been critical in 
reducing and forestalling millions of TB mortality each year. 
Yet, treatment programs for TB in Asian countries like 
Pakistan face a number of challenges that make them less 
effective than expected, and as a result, these factors 
become unsuccessful treatment outcomes. The successful 
and unsuccessful outcomes as well as the tuberculosis 
treatment outcomes were evaluated, which is critical to the 
national TB control strategy successful implementation. 
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According to the study's findings, the majority of TB 
patients were either cured or completed treatment; thus, 
the rate of successful treatment outcome in the study areas 
was 87.6%t. Despite the fact that the majority of patients 
responded to the treatment, the rate of treatment success 
was lower than the national rate of 89.7% [25]. 
 Our study found that patients under the age of 60 
were nearly three times more likely to have a successful 
treatment outcome than patients over the age of 61. These 
findings matched with Ethiopia-based previous research 
[26]. This could be because a higher risk of mortality 
among old age patients or poor treatment outcomes might 
be caused by older patients more susceptible to chronic 
comorbidities such as hypertension, cancer, and 
cardiovascular disease. Other reasons for poor outcomes 
might be poor treatment adherence, the difficulty in visiting 
early at health facilities, and poor socioeconomic status in 
older patients. These findings emphasize the close follow-
up facilitation for older patients in order to improve their 
treatment outcomes.  
 Another significant finding was that patients with 
smear-positive pulmonary tuberculosis were more 
prevalent to have a successful treatment outcome 
compared to other types of TB patients. This finding 
matched with previous research [27]. Smear-positive 
pulmonary tuberculosis patients may be easily diagnosed, 
receive prompt treatment, and be closely monitored by 
health professionals could be the reasons for successful 
outcomes. World health organization standards were 
followed for TB patients' treatment in the current study. 
Category I and II were the treatment categories whereas 
our study findings revealed that CAT-I patients were more 
prevalent in successful treatment outcomes compared to 
CAT-II. 
 The Tuberculosis smear-positive patients are 
potentially risky for others which may cause TB 
transmission to society. Tuberculosis progress could be 
minimized with its early detection, diagnosis, and 
treatment. The fatality rate was 0.7% lower than previously 
reported [28]. In contrast, the mortality rate in Pakistan 
might raise due to the lack of access to health facilities, 
poverty, lack of early diagnosis, and malnutrition in our 
community. The tuberculosis patient’s mortality rate and 
unsuccessful treatment outcomes can be effectively 
mitigated with a better understanding of associated factors. 
According to the current study, the unsuccessful TB 
treatment risk increases with aging among new TB patients 
(whether smear-positive or smear-negative) over the age of 
45. Other reports [29, 30] back this up. Older TB patients’ 
unsuccessful treatment was primarily due to higher default 
and mortality rates [31]. According to Lefebvre et al., the 
most important determinant of death among TB patients is 
advancing age [32]. Additionally, older TB patients’ atypical 
clinical manifestations, as well as other age-related 
diseases, can affect TB diagnosis, prominent to increased 
death in older patients [33]. As a result, specific strategies 
are required to address TB patients regarding TB 
management over the age of 45 in this study area.   
 

CONCLUSION 
Our study reported that the overall prevalence of 
successful treatment was 87.6%. Though, the rate of 

overall successful treatment was found satisfactory, but, to 
meet international standard strategy for tuberculosis, still, 
improvement needs to be achieved. Age, treatment 
category, and tuberculosis types were significantly 
correlated with treatment outcomes. 
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