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ABSTRACT

Introduction: Despite the availability of highly effective
treatment for tuberculosis (TB), patients with TB may
experience a relapse, which can be either a result of the
disease reactivating or a new episode induced by
reinfection. In Malaysia, there has been a noticeable rise in
relapse TB cases, with a substantial rate of unsuccessful
treatment outcomes among this population. This study
seeks to examine the trends of unsuccessful treatment
outcomes in relapse TB patients and explore how factors
such as sociodemographic characteristics, TB disease
profile, TB treatment profile, and comorbidities contribute to
the outcomes.

Materials and Methods: This is a retrospective cohort study
utilising secondary data from the National Tuberculosis
Registry (NTBR). The study was conducted in Selangor
among relapsed TB patients who were registered in NTBR
from 1 January 2015 to 31 December 2019. TB disease
profile, TB treatment profile, comorbidities, and
sociodemographic data were examined. The determinants of
unsuccessful treatment outcomes among relapsed TB
patients were identified using multiple (binary) logistic
regression analyses.

Results: 896 patients who experienced relapsed
tuberculosis were included in this study. 32.25% were
reported to have unsuccessful treatment outcomes. Multiple
(binary) logistic regression revealed that the absence of
sputum smear examination at 5 months and beyond was a
determinant of unsuccessful treatment outcome (AOR 1.70
(95% CI: 1.19, 2.44). Additionally, being treated in
government facilities, such as government hospitals and
government primary health clinics, was a protective factor
(AOR 0.06 (95% CI: 0.03, 0.15) and AOR 0.02 (95% CI: 0.01,
0.04), respectively.

Conclusion: The high proportion of unsuccessful treatment
outcomes among relapse TB patients stresses the
importance of adherence to routine sputum monitoring and
public-private partnerships.
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INTRODUCTION

Adapting the World Health Organization (WHO) definition
and reporting framework for tuberculosis (IB) in 2013’
Malaysia uses the term “relapse” to describe all TB
recurrences during programmatic assessments. The term
"relapse” refers to patients who had previously received
treatment for TB and were declared cured or completed
treatment during their most recent treatment and are now
being diagnosed with a recurrence episode of tuberculosis. It
can be either due to a true relapse from reactivation of the
disease or a new episode of TB caused by reinfection.? Many
studies used the term “recurrent TB” to describe previously
treated patients who had successfully treated and later
presently had active TB.** The WHO standard 6-month
regimen is recognized as highly effective in drug-susceptible
TB. However, even with effective treatment, patients can still
develop a relapse TB.** Approximately 2-4% of individuals
who get the treatment in trial settings encounter a relapse
and need retreatment over a span of 2 years.” However, a
higher proportion may be seen under programmatic
conditions in high-burden regions.*’ In 2015, the WHO
estimated that 430,000 individuals who had previously
received treatment for tuberculosis were diagnosed with
relapse TB. This accounted for around 7% of all reported
cases of TB."

In Malaysia, an increasing trend in retreatment cases was
reported between 2012 and 2015, from 6.4% to 6.7%, 7.3%,
and 7.4%, respectively. In 2015, the highest proportion
contributing to retreatment were relapse cases (4.71%),
followed by treatment after default cases (2.33%) and
treatment after failure cases (0.36%).” Rising relapse TB cases
will contribute to an increasing number of TB incidences, and
this vulnerable group of patients tends to have unsuccessful
treatment outcomes. Unsuccessful treatment outcomes can be
defined as treatment failure, loss to follow-up and death.'?
Relapse TB patients are more inclined to suffer higher
mortality, loss to follow-up and treatment failure compared
to those with the first episode of TB.*'"*

Selangor is the most populated and multi-ethnic state in
Malaysia and recorded the highest number of TB cases in
2018 with 5,071 cases and from 2019 to 2021, contributed up
to 20% of total TB mortality in Malaysia.”*"* According to the
National TB Registry data for 2019, only 70% of relapsed TB
patients in Selangor had achieved treatment success.'

This article was accepted: 13 November .2024
Corresponding Author: Siti Sara Yaacob
Email: sitisara@uitm.edu.my

Med ] Malaysia Vol 80 No 1 January 2025



Original Article

Among risk factors contributing to unsuccessful treatment
outcome among relapsed TB patients reported in previous
literatures worldwide were male, positive sputum smear after
3 months of treatment, alcohol abuse, inadequate adherence
to treatment, substance abuse, being current smoker,
homelessness, staying in rural areas, drug resistant TB, smear
positive pulmonary TB, HIV co-infection, working while on
treatment and lack of family support. 7%

Despite efforts made in the implementation of the TB control
program and the availability of effective treatment, Malaysia
is facing a challenge and has yet to achieve the target of 90%
successful TB treatment set by the WHO. The proportion of
successful treatment achieved is 81.5% for new cases and
77.1% for relapse TB cases.”» Numerous studies were
conducted in Malaysia on unsuccessful TB treatment
outcomes, but insufficient attention was given to relapse TB.
Previous studies included overall and mixed categories of TB
cases (combination of new cases, relapse cases, as well as
return after loss to follow-up cases), however none of the
previous studies focused specifically on relapse TB and how
determinants such as sociodemographic, TB disease profile,
TB treatment profile and comorbidities contribute to
unfavourable treatment outcome. Relapse TB poses a
significant threat to the emergence of drug resistance and its
secondary spread in the community.?»* Therefore, this study
would like to investigate the determinants of unsuccessful
treatment outcomes among relapsed TB patients to highlight
various areas to focus on in tuberculosis control efforts.

MATERIALS AND METHODS

Study Design

This study is a retrospective cohort study utilizing secondary
data acquired from the National Tuberculosis Registry
(NTBR).

Locations and Study Population

The study was carried out in Selangor among relapsed TB
patients who were registered in NTBR from 1 January 2015 to
31 December 2019.

Data Collection and Sampling Strategy

The inclusion criteria encompassed all individuals aged 18
years or older who had been diagnosed with relapse TB.
NTBR is an online tuberculosis registry utilized by the
Ministry of Health Malaysia to oversee the national
tuberculosis control program. TB case notification,
investigation, and treatment is documented in the registry.
The exclusion criteria were patients with insufficient data on
treatment outcome, patients initially registered as TB cases
but subsequently diagnosed with other conditions, patients
whose treatment outcome remained incomplete (e.g., those
still undergoing treatment with unknown outcome), and
patients with Multidrug-resistant tuberculosis (MDR-TB). As
per WHO reporting system, it is recommended to separate
and exclude cases with MDR-TB from the general TB main
cohort when calculating treatment outcomes.’ This is because
the criteria for determining treatment outcome for MDR-TB
cases are different. The study included all patients who met
the eligibility criteria by using universal sampling.
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Sample Size

The sample size was determined using OpenEpi for a single
population proportion based on the largest sample size
identified in a study by Tok et al.*® which reported a
proportion of 22.9% for unsuccessful TB treatment outcomes
in relapsed TB patients. With a 95% confidence interval (CI)
and 5% desired precision, the minimum sample size required
for this study was 354 after an estimated 30% was added to
the final sample size estimates to account for potential
incomplete data. Nevertheless, this study included all relapse
TB patients registered in the Selangor NTBR database
between 2015 and 2019, resulting in a total sample size of
896.

Operational Definition

The outcomes of TB treatment were defined and monitored
during surveillance over a one-year period. The treatment
outcome operational definitions employed in the study were
based on the WHO definitions and reporting framework for
TB, the Clinical Practice Guidelines for Management of
Tuberculosis, and the Ministry of Health Malaysia National
Tuberculosis Information System Manual (2018 Revision).
12427 The operational definition for treatment outcome in this
study was as follows:

1. Cure: A tuberculosis patient who was initially
bacteriologically confirmed and had a negative smear or
culture during the last month of treatment or on at least
one previous occasion.

2. Completed treatment: A tuberculosis patient who has
successfully completed treatment without meeting the
criteria for cure or failure.

3. Treatment Failure: A TB patient whose sputum smear or
culture was positive at any point during treatment,
whether it was at five months or later.

4. Loss to follow-up: A TB patient who failed to initiate
treatment or whose treatment was interrupted for a
period of two consecutive months or more.

5. Died: A TB patient who passes away for any reason prior
to or during TB treatment (all-cause mortality).

In this study, the dependent variable for this study was the
treatment outcome. It was categorized as a dichotomous
variable, either an unsuccessful or successful treatment.
Unsuccessful treatment was defined as treatment failure,
mortality, and loss of follow-up. On the other hand,
successful treatment was defined as completed treatment or
the cure of patients. Relapse TB patients were defined by
category of TB cases and according to their history of previous
cases, individuals who were previously treated for
tuberculosis and were declared cured or completed their
treatment but presented again and diagnosed with a new
recurrent episode of tuberculosis. This recurrence can be
either a true relapse or a new episode of tuberculosis caused
by reinfection.

Data Analysis

All statistical analyses were performed by using Statistical
Package for Social Science (SPSS) software version 29.0.
Descriptive statistics were used to describe the study
population’s characteristics. Categorical variables were
presented in frequency and percentage (%), while numerical
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Table I: Sociodemographic characteristic of Relapse TB patients (n=896)

Variables Total Unsuccessful TB treatment Successful TB treatment
(n =896) (n =261) (n = 635)
n (%) a n (%) b n (%) b
Socio-demographic
Age (in years) © 43.0 (23.0) 43.0 (20.0) 42.5 (23.0)
Personal income (in RM) 350 (2000) 400 (2000) 350 (2000)
Nationality
Non-Malaysian 40 (4.5) 10 (3.6) 30 (4.9)
Malaysian 856 (95.5) 270 (96.4) 586 (95.1)
Gender
Female 274 (30.6) 84 (30.0) 190 (30.8)
Male 622 (69.4) 196 (70.0) 426 (69.2)
Ethnicity
Chinese 114 (12.7) 37 (13.2) 77 (12.5)
Malay 555 (61.9) 187 (66.8) 368 (59.7)
Indian 159 (17.7) 40 (66.82) 119 (59.7)
Others 52 (8.4) 16 (5.7) 68 (7.6)
Education status
Tertiary 170 (19.0) 58 (20.7) 112 (18.2)
Secondary 535 (59.7) 161 (57.5) 374 (60.7)
Primary 72 (8.0) 26 (9.3) 46 (7.5)
Others 119 (13.3) 35 (12.5) 84 (13.6)
Employment status
Yes 448 (50.0) 139 (49.6) 309 (50.2)
No 448 (50.0) 141 (50.4) 307 (49.8)
Location of residence
Rural 189 (21.1) 52 (18.6) 137 (22.2)
Urban 707 (78.9) 228 (81.4) 479 (77.8)

2Within total sample. ®Within the relapse TB who had unsuccessful treatment <Median (IQR)

variables were expressed in mean with standard deviation
(SD) or median with interquartile range (IQR) depending on
the normality of the data. Then, Inferential statistics were
done to determine factors associated with unsuccessful TB
treatment outcomes in relapse TB patients. Simple logistic
regression analysis was used to determine the association
between socio-demographic, TB treatment-related, TB
disease-related, and comorbidities factors with unsuccessful
TB treatment outcomes in relapsed TB patients. Only
variables with a p-value <0.25 in simple logistic regression or
that are clinically important were selected for multiple
logistic regression (binary) analysis to obtain the adjusted
odds ratio (aOR). A p-value of 0.05 with a 95% confidence
interval was used to indicate statistical significance in all
analyses.

Ethics Approval

This study utilized secondary data and did not contain any
patient-identifying information. As all cases were
anonymized, informed consent was not obtained from
individual patients. The Medical Research and Ethics
Committee, Ministry of Health Malaysia, Faculty Ethics
Review Committee, Faculty of Medicine, MARA University of
Technology (UiTM) approved this study.

RESULTS

From 2015 to 2019, 1291 relapse TB cases were recorded out
of 24644 TB cases in the National TB registry in Selangor. The
total number of relapse TB cases included in the analyses was
896, after excluding cases with incomplete data on treatment
outcomes (n: 8), cases with a change of diagnosis (n: 54), and

Med ] Malaysia Vol 80 No 1 January 2025

MDR-TB (n: 38), and duplicated data (n: 284). By using a
total number of relapse TB patients with complete treatment
outcomes at one year of surveillance (N: 869), 32.25% of
relapse TB patients had unsuccessful outcomes. The flow
diagram of data extraction was summarized in Figure 1. The
trends of unsuccessful outcomes among relapsed TB patients
in Selangor were noted to increase from 2016 to 2019, with
the highest being in 2018, which reported a 36% unsuccessful
rate. (Figure 2)

Characteristics of relapses in TB patients

The sociodemographic characteristics of the study population
were illustrated in Table I. The median age for overall relapse
TB cases was 43 years (IQR 23). In terms of relapse TB
patients with unfavourable treatment outcomes, most of
them were Malaysian citizens (96.4%), the male was
predominant (69.4%), 66.8% were Malays, 81.4% were from
urban areas, and almost 80% had secondary, lower, and
informal education.

Table II depicted clinical profiles of relapse TB patients, which
combined TB disease profile, treatment profile, and
comorbidities characteristics. Most patients with unsuccessful
outcomes had smear-positive pulmonary TB (62.9%), follow-
up sputum monitoring at 2 months noted that 3.9% still had
positive smears, and 26.8% of them had no sputum
examination done. For subsequent sputum monitoring at 5
months and beyond, 1.4% was noted to have positive smear,
and unfortunately, 65.7% of patients had no sputum
examination done at 5 months of treatment and upon
treatment completion.
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Table II: Clinical profile of among Relapse TB patients (n=896)

Variables Total Unsuccessful TB treatment Successful TB
(n = 896) (n =261) (n = 635)
n (%) a n (%) b n (%) b
Clinical profile
TB case detection
Active 38 (4.2) 13 (4.6) 25 (4.1)
Passive 858 (95.8) 267 (95.4) 591 (95.9)
Anatomical site of TB infection
Extrapulmonary 117 (13.1) 44 (15.7) 73 (11.9)
Pulmonary 779 (86.9) 236 (84.3) 543 (88.1)
Sputum AFB at diagnosis
Negative 300 (33.5) 98 (35.0) 202 (32.8)
Positive 582 (65.0) 176 (62.9) 406 (65.9)
Not done 14 (1.6) 6 (2.1) 8 (1.3)
Sputum AFB at 2 month
Negative 668 (74.6) 194 (69.3) 474 (76.9)
Positive 32 (3.6) 11 (3.9) 21 (3.4)
Not done 196 (21.9) 75 (26.8) 121 (19.6)
Sputum AFB at > 5 month
Negative 388 (43.3) 92 (32.9) 296 (48.1)
Positive 11(1.2) 4(1.4) 7 (1.1)
Not done 497 (55.5) 184 (65.7) 313 (50.8)
Chest Radiography
No lesion 81 (9.0) 30 (10.7) 51 (8.3)
Minimal lesion 500 (55.8) 155 (55.4) 345 (56.0)
Moderate lesion 271 (30.2) 82 (29.3) 189 (30.7)
Far advanced 31 (3.5) 8 (2.9) 23 (3.7)
Not done 13 (1.5) 5(1.8) 8(1.3)
Type of health facilities
Private 53 (5.9) 47 (16.8) 6 (1.0)
Government Hospital 647 (72.2) 213 (76.1) 434 (70.5)
Government Primary Health Clinic 196 (21.9) 20 (7.1) 176 (28.6)
Treatment duration
>6 months 550 (61.4) 165 (58.9) 385 (62.5)
<6 months 346 (38.6) 115 (41.1) 231 (37.5)
DOTS (intensive)
Yes 760 (84.8) 230 (82.1) 530 (86.0)
No 136 (15.2) 50 (17.9) 86 (14.0)
DOTS (Supervisor)
Healthcare worker (HCW) 427 (47.7) 138 (49.3) 289 (46.9)
Family member 422 (47.1) 124 (44.3) 298 (48.4)
No supervisor 11 (1.2) 4(1.4) 7 (1.1)
Others 36 (4.0) 14 (5.0) 22 (3.6)
BCG scar
Yes 826 (92.2) 264 (94.3) 562 (91.2)
No 70 (7.8) 16 (5.7) 54 (8.8)
Smoking
No 581 (64.8) 181 (64.6) 400 (64.9)
Yes 315 (35.2) 99 (35.4) 216 (35.1)
HIV
No 771 (86.0) 235 (83.9) 536 (87.0)
Yes 95 (10.6) 32 (11.4) 63 (10.2)
Not known 30 (3.3) 13 (4.6) 17 (2.8)
Diabetes
No 675 (75.3) 210 (75.5) 465 (75.5)
Yes 221 (24.7) 70 (25.0) 151 (24.5)

*Within total sample. "Within the relapse TB who had unsuccessful treatment

Determinant of unsuccessful treatment outcome among relapse TB
patients

The study variables were analysed using simple logistic
regression and multiple logistic (binary) regression, as shown
in Table III. This study identified two factors that were linked
to unsuccessful outcomes. The first factor was the lack of
sputum examination at 5 months of treatment and upon
treatment completion (AOR 1.70; 95% CI 1.19,2.44). The
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second factor was the type of health facilities: government
hospitals and government primary health clinics (AOR 0.06;
95% CI 0.03,0.15) and (AOR 0.02; 95% CI 0.01,0.04),
respectively. The absence of Sputum AFB examination after
the intensive phase was found to be a confounder as it was
statistically significant in simple logistic regression; however,
after adjustment was made in multiple logistic regression,
this factor was found to be insignificant. The final model of
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Table lll: Determinants of Unsuccessful treatment outcome among Relapse TB patients

Variables COR (95% ClI) a p-value a AOR (95% Cl) b p-value b
Socio-demographic factor
Age, (in years) 1.00 (0.99, 1.01) 0.397 1.00 (0.99, 1.01) 0.613
Gender
Female 1 ref. 1 ref.
Male 0.44 (0.77, 1.42) 0.799 1.10 (0.78, 1.55) 0.596
Ethnicity
Chinese 1 ref. 1 ref.
Malay 1.06 (0.69, 1.62) 0.799 0.66 (0.43, 1.00) 0.052
Indian 0.70 (0.41, 1.19) 0.187 0.68 (0.41, 1.13) 0.133
Others 0.64 (0.32, 1.27) 0.201 0.56 (0.30, 1.04) 0.068
Clinical factor
DOTS (intensive)
Yes 1 ref. 1 ref.
No 1.34 (0.92, 1.96) 0.133 1.06 (0.65, 1.74) 0.811
Type of health facilities
Private 1 ref. 1 ref.
Government Hospital 0.06 (0.03, 0.15) <0.001 * 0.06 (0.03, 0.15) <0.001 *
Government Primary Health Clinic 0.01 (0.01, 0.04) <0.001* 0.02 (0.01, 0.04) <0.001 *
Sputum AFB at 2 month
Negative 1 ref. 1 ref.
Positive 1.28 (0.61, 2.71) 0.52 1.62 (0.68, 3.85) 0.272
Not done 1.51 (1.09, 2.11) 0.015 * 0.98 (0.62, 1.56) 0.934
Sputum AFB at > 5 month
Negative 1 ref. 1 ref.
Positive 1.84 (0.53, 6.42) <0.001 * 2.10 (0.54, 8.10) 0.282
Not done 1.89 (1.41, 2.54) <0.001 * 1.70 (1.19, 2.44) 0.004 *

AOR (Adjusted Odds Ratio), Confidence Interval (Cl). The Cox & Snell R2 value is 0.150, indicating the proportion of variance explained by the
model. The Hosmer and Lemeshow test yield a value of 0.687, suggesting good model fit. Classification: 73.5%, and the Area Under the Curve
(AUCQ) is 70.0% (95% Cl: 66.0-74.0; p-value=<0.001). *Test employed: Simple logistic regression "Test employed: Multiple Logistic Regression

Analysis (Enter Method) Constant value: 0.842 and the model assumption is met. There is a no interaction and multicollinearity.

Fig. 1: Flow chart of data retrieval and extraction
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Fig. 2: Trends of unsuccessful treatment outcome among relapse TB cases in Selangor from 2015 -2019

determinants comprised all significant factors and three
clinically relevant factors: age, gender, and DOTs during the
intensive phase.28-30 The prediction of this model was 70%
(95% CI 66.4, 73.7).

DISCUSSION

In this retrospective cohort study, we highlighted the high
proportion of unsuccessful treatment outcomes among
relapse TB patients in Selangor. The increasing trends seen
were alarming, especially from the year 2016 to the year
2019 (18.8%, 26.7%, 36%, and 34%), respectively. One of the
critical indicators being monitored to achieve target under
the End TB strategy by WHO is a successful TB treatment rate
of 90%, thus allowing only 10% of unsuccessful rate.*’ A
study done using Malaysia's national-wide data (2014 until
2017), revealed a high rate of unsuccessful treatment
outcomes among relapse TB patients compared to new
patients (22.9% and 18.5%) respectively.” This current study
suggests that Selangor had a high rate of unsuccessful
treatment outcome that was above the national level.

A study from Tanzania utilizing national wide data however
reported much lower rate of unfavourable outcome among
relapse TB patients compared to Malaysia which was 10%."

Factors associated with unsuccessful treatment outcomes among
relapse TB patients

We found that not doing Sputum AFB examination after 5
months and before the end of treatment, was associated with
a higher likelihood of unfavourable outcomes in relapse TB
patients AOR 1.70 (95% CI: 1.19,2.44). Furthermore, the
current study revealed that 55% of relapse TB patients that
had not been checked for sputum at 5 month and beyond
reported much higher rate of incomplete monitoring
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compared to a study done in Uganda that showed 16% of
patients did not have sputum AFB follow up at 2 months,
39% at 3 months and 28% at 5 months and later. Lack of
proper sputum monitoring has been linked to not being on
DOTs, inability to produce sputum, long time spent at the
laboratory, and poor health education among patients and
health care providers.” In Malaysia, for instance, according
to the Clinical Practice Guideline (CPG) of Management of
Tuberculosis, all patients with pulmonary tuberculosis must
undergo routine monitoring during their treatment. This
includes monitoring the presence of acid-fast bacilli (AFB) in
sputum samples at specific intervals: during the initial
assessment stage, after 2 weeks of commencing treatment,
after 1 month, after 5 months, and at the end of treatment.
This is in line with WHO's recommendation to use sputum
smears to evaluate treatment outcomes and monitor the
result of the treatment.”*

This study also found that being treated in government
facilities that include government hospital and government
primary health clinic were protective factor for an
unsuccessful treatment outcome in relapse TB patients AOR
0.06 (95% CI 0.03, 0.15) and 0.02 (95% CI 0.01, 0.04)
respectively compared to being treated in private facilities.

A mixed method study done in Nigeria® found that most
patients diagnosed with TB in private sectors were referred to
public facilities while 25% being treated in private facilities
and reported that 10.5% of patient were treated with
unconventional regimens, 21% were cured, 11% died, 16%
loss to follow up and 53% were not evaluated. This study
revealed that 5% of patients received unconventional
treatment regimens, 21% of the patients were cured, 11%
died, 16% defaulted, and 53% were not assessed.
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The knowledge about TB among the healthcare providers
was not up to date, and most of the healthcare providers had
not undergone any formal training in tuberculosis.*** Most
patients that were suspected or confirmed to have TB were
referred to the public sector without any feedback.* Also, the
private healthcare providers were not very sure of the
diagnostic procedures and necessary tests for the definite
diagnosis of TB.*

The findings are in line with other previous studies conducted
in Malaysia’s high TB burden neighbouring countries such as
Indonesia and Pakistan.”*®* have also pointed to
shortcomings in the diagnosis, management and treatment
of TB patients by private practitioners. It was reported that
19-53% of TB cases and about 4-18% of smear-positive
Pulmonary TB cases were not treated with standardized
diagnosis and treatment.¥ A systematic review was
conducted in India, which reported barriers to engagement
with private sectors in TB care includes lack of coordination
mechanisms and inadequate knowledge of private
practitioner on programmatic aspects.*

The study finding highlights the lack of routine sputum
smear examination upon completion of 5 months of
treatment and upon treatment completion. It is a predictor
for poor treatment outcomes in relapse TB patients and
signifies the importance of the clinical managing team
adhering to the recommendations suggested by the CPG,
which are routine monitoring of sputum smears being
practiced, including the procedure to induce sputum in
patients who have difficulty to produce the phlegm.

Apart from that, this study also highlighted the increased risk
of unsuccessful treatment outcomes associated with private
treatment facilities; this signifies that strengthening the
multisectoral and TB public-private partnership and regular
training to have updates on recent knowledge is important.
TB program managers, public and private practitioners, and
NGOs all have a critical role in TB prevention and Control
efforts and to end TB epidemics.

The strength of our study is that it is the first study done in
Selangor focusing solely on relapse TB patients and its
associated factors for unsuccessful treatment outcomes. This
evidence would be beneficial for TB Control teams to plan out
tailored strategies and approaches specific to this group of
patients which have a higher risk of unsuccessful treatment.

A limitation of our study is that this study utilized secondary
data that have limited variables, for example, the factors
that can affect the adherence to TB medication, including
side effects of TB regimes, other comorbidities associated with
TB, such as alcohol abuse, and chronic obstructive
pulmonary disease.

CONCLUSION

This study has identified one of the determinants of
unsuccessful treatment among relapse TB patients is the lack
of routine sputum smear examination after completing 5
months of therapy, and being treated in government facilities
is a protective factor. The study also highlights the high
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proportion of unsuccessful treatment outcome among relapse
TB patients and the importance of adherence to routine
sputum monitoring and strengthening public-private
partnerships.
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