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ABSTRACT

In Kelantan, the prevalence of Tuberculosis (TB) treatment success rate among TB/HIV
co-infection is still below the success target of the World Health Organisation (WHO).
Our objective was to assess the socio-demographic profile and determine the prevalence
of TB treatment outcomes among TB/HIV co-infected patients in Kelantan. The cross-
sectional study involved secondary data from the MyTB online system from January 2014
to December 2018, carried out at TB/Leprosy Sector, State Health Department of Kelantan.
The data were analysed using SPSS version 25.0 and STATA version 14. The ethics approval
was obtained from the UniSZA Human Research Ethics Committee (UHREC) and Medical
Research Ethics Committee (MREC) of Ministry of Health (MOH). There were 6,313 TB
cases in Kelantan. Of these, 703 (11.1%) cases were TB/HIV co-infection. However, 36

cases were excluded, and 667 cases were

evaluated based on inclusion and exclusion
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successful outcomes were significantly associated with the educational level, the anatomy
of TB location, smoking status, DOTS by health care providers, source of notification, the
place of treatment and method of detection. This study provides the basic data of patient’s
socio-demographic profiles, and the prevalence of TB treatment success in Kelantan is
under international target by WHO of > 90.0%.

Keywords: Co-infected patients, Human Immunodeficiency Virus, HIV, prevalence, socio-demographic,

Tuberculosis, TB

INTRODUCTION

Tuberculosis (TB) is an infectious disease that remains a primary global health concern.
Worldwide, TB is known as the top 10 cause of death, and each year millions of people
fall sick with TB. In 2017, a total of 6.7 million people with TB were notified and reported
to World Health Organization (WHO) by National TB Programmes (NTPs). Of these, 6.4
million had reported as new or relapse TB cases. This number has been increasing since
2013. Among people living with Human Immunodeficiency Virus (PLHIV), there were
464,633 TB cases, with 84% were on Anti-Retroviral Therapy (ART). As a result, the
number of TB deaths among PLHIV has decreased by 44%, from 534 000 in 2000 to 300
000 cases in 2017. At the same time, HIV-negative people decreased by 29%, from 1.8 in
2000 to 1.3 million in 2017 (WHO, 2018a).

WHO recommends a Directly Observed Treatment Short-Course (DOTS) strategy
to achieve a targeted cure rate. This strategy has shown improvement in the cure rate in
many countries. TB treatment should be completed for six months, requires frequent clinic
visits and monitoring, and may cause terrible experience side effects for the patients. It
was challenging for patients to complete their TB treatment. However, the success rate
of TB treatment in Malaysia is still below the Millennium Development Goal (MDGQG)
target of 85% and much lower than the End TB Strategy success rate for 2025 of 90.0%
(WHO, 2019).

To date, the treatment outcomes among TB patients with a range of success rates
have been published in a few studies from different states of Malaysia. The success rate
of TB treatment among TB/HIV co-infected patients is much lower than new TB patients
in general (75% vs 83%). It highlights the need to improve TB and HIV services to save
TB/HIV co-infected patients ( WHO, 2018b). In the state of Kelantan alone, the treatment
success rate in 2017 was only 27.9% (Jalal et al., 2017). Based on this, the method for
improvement was needed, particularly in achieving a better cure rate.

The Regional Strategic Plan towards Ending TB has been implemented to achieve
successful TB elimination by 2035. Therefore, TB and HIV programmes need to be
strengthened by understanding the socio-demographic characteristics, and clinical
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characteristics that may contribute to and affect the outcome of TB treatment. Many factors
have affected poor treatment outcomes and treatment effectiveness, including demanding
access to treatment, poor use of DOTS, poor communication between patients and health
care providers, lack of incentives, lack of active search for lost patients, and limitations of
supervision (Hannah etal., 2017; Liu et al., 2018; & Wen et al., 2018). In this regard, this
study was conducted to assess the socio-demographic profile and determine the prevalence
of TB treatment outcomes among TB/HIV co-infected patients in Kelantan.

MATERIALS AND METHODS
Study Design

The cross-sectional study involved the secondary data from MyTB online system. The
population in this study consisted of all TB/HIV co-infected patients in Kelantan on
January 2014 to December 2018. The selection of these subgroups of patients was based
on the recommendation by WHO to evaluate patients separately for assessing the NTPs
performance (Ministry of Health Malaysia, 2016). This study was conducted at State TB
organiser, TB/Leprosy Sector, State Health Department of Kelantan (JKNK), Malaysia
responsible for managing the MyTB online system registry.

Sample Size Determination and Sampling Method

All TB/HIV co-infected patients registered for TB treatment during the study period and
fulfilled the inclusion and exclusion criteria. The single proportion formula n = (Z/A)?
P(1-P); n = Minimum required sample size, Z = Value of standard normal distribution
was 1.96, A = Precision of 0.05, P = proportion of success (27.9%) (Jalal et al., 2017). The
minimum required sample size for the estimated proportion of successful treatment with
a 95% confidence interval (CI) within a 5% point estimate was 309 patients. Assuming
15% of dropout, the number of the sample size needed was 364 patients. No probability
sampling method was applied.

Study Procedure

The person in charge at TB/Leprosy Sector has retrieved and downloaded the data, including
patient’s socio-demographic characteristics, clinical characteristics and TB treatment
outcome from MyTB online system into Microsoft Excel for patients identified as TB/HIV
co-infection. However, the marital status was only recorded in TBIS 10A-1 Form but was
unavailable in the MyTB online system. In addition, the data were not fully recorded for
monthly income, with many missing data (91.0 %). Therefore, these two parameters were
not reported. All the information needed in this study was extracted in December 2019.
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Operational Definitions

According to the Clinical Practice Guidelines for Management of Tuberculosis by the
Ministry of Health, Malaysia (2012), the following TB treatment outcome operational
terms were used in this study:

1. Cured: Former smear-positive patient was cured in the last month of treatment

and at least one previous occasion.

2. Completed treatment: A patient who has completed treatment has not meet the

criteria for being classified as a cure or failure

3. Treatment failed: A patient whose sputum was smear-positive at five months or

later during treatment.

4. Died: A patient who died for any reason during treatment.

5. Default: A patient who has interrupted treatment for two consecutive months or

more.

In this analysis, treatment success outcome was defined as the sum of cured patients
and those who completed treatment. In contrast, all the other outcomes (treatment failed,
died, default) were considered unsuccessful.

Chest X-ray presentation upon diagnosis was categorised according to how severe the
lesion appeared on the X-ray film. It was categorised into the followings:

No lesion if chest X-ray showed no lesions,

Minimal if chest X-ray showed a few lesions,

Moderate advance if chest X-ray showed many lesions,

Far advance if chest X-ray showed extensive lesions or miliary appearance, and

Al e

Not performed if chest X-ray was not done during the diagnosis

Inclusion and Exclusion Criteria

The inclusion criteria were TB and HIV patients aged >18 years old, tested positive for
TB and HIV and confirmed TB. At the same time, the exclusion criteria were patients
transferred to other treatment centres or who were still on TB treatment during the data
collection (December 2019) because their treatment outcomes could not be determined. In
addition, patients whose diagnoses were changed were also excluded because they were
later discovered to have a different diagnosis.

Ethical Consideration

This study obtained ethics approval from the UniSZA Human Research Ethics Committee
(UHREC) (UniSZA.C/2/UHREC/628-2 JId 2 (20)) and Medical Research Ethics Committee
(MREC) of MOH (NMRR-18-3464-42863). Privacy and confidentiality of patients were
maintained by anonymising their identities.
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Statistical Analysis

Data were analysed using IBM SPSS Statistics version 25.0 and STATA 14. The data
were explored, checked and cleaned to detect any missing value or error. The categorical
variables were summarized in frequency (n) and percentage (%). At the same time, the
numerical variables were described in mean and standard deviation (SD) or median and
interquartile range (IQR) depending on the normality of distribution. Prevalence was
presented with percentage (%) with corresponding 95% CI. Inferential statistics were
performed using either Pearson Chi-square or Fisher’s exact test. The level of significant
alpha was set at 0.05.

RESULTS

Actotal 0f 6,313 TB cases in Kelantan were registered in MyTB online system from January
2014 to December 2018. Of these, 703 (11.1%) cases were TB/HIV co-infection. However,
36 cases were excluded due to transfer out (3), change of diagnosis (24) and still ongoing
treatment (9). Therefore, 667 cases were evaluated in this study based on inclusion criteria
(Figure 1). Of these 667 cases, their ages ranged between 18 and 77 years, with a mean
(SD) of 38.7 (7.9) years. While the range of the duration of TB treatment was 0 to 722
days, with a mean (SD) were 202.8 (131.27) days.

The majority of cases were male (88.5%), Malays (96.7%), with secondary level
education (80.2%), living in the rural area (77.1%), unemployed (44.7%), have BCG scar
(94.9%), new cases (82.8%), smoking (66.0%), under DOTS by health care providers
(85.9%), received treatment from public hospitals (81.1%) and passive method detection
(85.5%) (Figure 2). Only 3.1% of patients had diabetes, 1.3% given 2SHRZ and 5.5%
under HAART treatment (Table 1).

In terms of the anatomy of TB location, there were 428 (64.2%) who had Pulmonary
TB, 164 (24.6%) had Extra-Pulmonary TB, and 75 (11.2%) had both Pulmonary TB and
Extra-Pulmonary TB. Meanwhile, chest X-ray results which are examined in Pulmonary TB
and Extra-Pulmonary TB, showed there were 94 (14.1%) no lesion, 387 (58.0%) minimal,
171 (25.6%) moderate advance, 5 (0.7%) far advance and 10 (1.5%) not performed the
diagnosis. From ten districts in Kelantan, the majority of them were from Kota Bharu
(38.5%).

In this study, the prevalence of successful TB treatment among TB/HIV co-infected
patients was 57.1%. The successful outcomes were achieved in 381 cases, with 132 (19.8%)
cases cured and another 249 (37.3%) cases where treatment was completed. While the
unsuccessful treatment outcomes were 42.9% achieved in 286 cases, with 67 (10.1%)
cases were defaulted and 219 (32.8%) were cases of death. There were no treatment failure
cases identified (Table 2).
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The proportion of patients with successful outcomes in this study was significantly
associated with level of education (P = 0.018), anatomy of TB location (P =0.015), smoking
status (P =0.004), DOTS by health care providers (P =< 0.001), source of notification (P =
<0.001), place of treatment (P = < 0.001) and method of detection (P = 0.043). However,
other socio-demographics and clinical characteristics were not significantly associated
with treatment outcomes. Table 1 summarizes the socio-demographic characteristics and
other related factors among all study subjects.

A total of 6,313 TB cases were reported in
MyTB online system on January 2014 to
December 2018

v

703 TB/HIV co-infected patients

36 cases were excluded
due to transfer (3),
change of diagnosis (24),
ongoing treatment (9)

v

667 cases were evaluated

v

v v v

Cured
132

Completed Failure Defaulted
249 0 67

Death
219

Figure 1. A schematic diagram for the selection of patients included
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Figure 2. TB treatment outcomes among 667 TB/HIV co-infected patients in Kelantan in 2014 to 2018
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Table 1
Socio-demographic and clinical characteristics among all study subjects (n = 667)

Treatment Outcome n (%)

Unsuccessful Successful x (df) P value
286 (42.9%) 381 (57.1%)
Gender Male 256 (43.4) 334 (56.6) 0.545 (1) 0.460°
Female 30 (39.0) 47 (61.0)
Race Malays 276 (42.8) 369 (57.2) 0.062 (1) 0.804¢
Non-Malays 10 (45.5) 12 (54.5)
Level of No education 6 (50.0) 6 (50.0) 10.079 0.018*
education Primary school 29 (39.2) 45 (60.8) 3)
Secondary school 241 (45.0) 294 (55.0)
Tertiary level 10 (21.7) 36 (78.3)
Residency Urban 65 (42.5) 88 (57.5) 0.013 (1) 0.910°
Rural 221 (43.0) 293 (57.0)
Occupation Government servant 7 (25.0) 21 (75.0) 8.824 (4) 0.066*
Own business 38 (47.5) 42 (52.5)
Unemployed 132 (44.3) 166 (55.7)
Prisoner 24 (32.0) 51 (68.0)
Others 85 (45.7) 101 (54.3)
Diabetes mellitus No 279 (43.2) 367 (56.8) 0.807 (1) 0.369°
Yes 7 (33.3) 14 (66.7)
BCG scar No 13 (38.2) 21(61.8) 0.315(1) 0.574*
Yes 273 (43.1) 360 (56.9)
HIV positive Screening 270 (43.2) 355(56.8) 0.419 (1) 0.518*
Verification 16 (38.1) 26 (61.9)
Anatomy of TB  Extra-pulmonary 76 (46.3) 88 (53.7) 8.373(2) 0.015*
location Pulmonary 168 (39.3) 260 (60.7)
Extra-pulmonary & 42 (56.0) 33 (44.0)
pulmonary
Chest X-ray No Lesion 37 (39.4) 57 (60.6) 0.052°
status during Minimal 154 (39.8) 233 (60.2)
diagnose Moderately advanced 87 (50.9) 84 (49.1)
Far advanced 4 (80.0) 1(20.0)
Not performed 4 (40.0) 6 (60.0)
Case TB New case 232 (42.0) 320 (58.0) 0.988 (2) 0.610*
category Relapse case 38 (46.3) 44 (53.7)
Case after treatment default 16 (48.5) 17 (51.5)
Smoking status ~ No 80 (35.2) 147 (64.8) 8.193 (1) 0.004°
Yes 206 (46.8) 234 (53.2)
Regime of 2SHRZ 7(77.8) 2(22.2) 0.056°
treatment 2EHRZ 125 (45.3) 151 (54.7)
2HRZ 2 (66.7) 1(33.3)
Others 152 (40.1) 227(59.9)
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Treatment Outcome n (%)

Unsuccessful Successful x (D) P value
286 (42.9%) 381 (57.1%)
DOTs by Health  No 77 (98.7) 1(1.3) 119.631 <0.001*
care providers Yes 193 (33.7) 380 (66.3) (D
HAART No 259 (44.0) 329 (56.0) 2.908 (1) 0.088¢
treatment Yes 11(29.7) 26 (70.3)
Source of Public hospital 253(46.4) 292 (53.6) 15.673 <0.001*
notification Public health clinic 32(26.7) 88 (73.3) (1)
Place of Public hospital 249 (46.0) 292 (54.0) <0.001°
treatment Public health clinic 35(28.5) 88 (71.5)
Private health sector 2 (66.7) 1(33.3)
Method of Active 15 (51.7) 14 (48.3) 6.273 (2) 0.043*
detection Passive 251 (44.0) 319 (56.0)
Screening 20 (29.4) 48 (70.6)
District Kota Bharu 105 (40.90) 152 (59.1) 9.543 (9) 0.389¢
Pasir Mas 22 (42.3) 30 (57.7)
Pasir Puteh 20 (47.6) 22 (52.4)
Tumpat 34 (43.0) 45 (57.0)
Bachok 20 (36.4) 35(63.6)
Jeli 15 (55.6) 12 (44.4)
Kuala Krai 21(55.3) 17 (44.7)
Machang 18 (36.0) 32 (64.0)
Tanah Merah 25 (52.1) 23 (47.9)
Gua Musang 6 (31.6) 13 (68.4)

* Pearson y was applied using SPSS version 25.0

® Fisher's Exact Test was applied using STATA 14

The source of the notification included case from the district office (n=1) and case from private health sector
(n=1). These two variables were excluded because of the small sample size.

Table 2
The prevalence of TB treatment outcomes among all study participants (n = 667)

Treatment outcome Categories n Percentage (95% CI)
Cured 132 19.8 (16.78,22.82)

Successful Treatment Completed 249 37.3 (33.63,40.97)
Total 381 57.1 (53.34,60.86)
Treatment Failure 0 0(0,0)
Treatment Defaulted 67 10.1 (7.83,12.37)

Unsuccessful
Death 219 32.8 (30.98,34.62)
Total 286 42.9 (39.14,46.66)
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DISCUSSION

This study included a total of 667 cases, which were 381 successful and 286 unsuccessful
TB treatment outcomes among TB/HIV co-infected patients. Unfortunately, published
data on the treatment outcomes among TB/HIV co-infected patients in Kelantan were
minimal. Therefore, the present study was designed to assess the socio-demographic profile
and determine the prevalence of TB treatment outcomes among these high-risk groups
in Kelantan. The results revealed significant differences in educational level, anatomy of
TB location, smoking status, DOTS by health care providers, source of notification, and
place of treatment. In addition, the method of detection was potentially associated with
poor treatment outcomes in this study. However, other variables were not significantly
associated with treatment outcomes.

The socio-demographic results in this study were similar to the results reported in the
study among Pulmonary TB in Kelantan in 2011 in terms of gender, race, occupation status
and smoking status, but contradict in terms of residency and death rate (Ronaidi et al.,
2011). Among these 667 cases, 82.8% new TB cases were reported, which was similar to
that observed in 2010 to 2012 among TB/HIV co-infected patients in Southwest Ethiopia
(85.2%) (Abrhaetal., 2015) and among TB/HIV co-infected patients in rural South Africa
(84.9%) (Jacobson et al., 2015). However, it was lower compared to the study among
Pulmonary Tuberculosis in Kelantan (90.0%) (Ronaidi et al., 2011) and the study among
TB patients in Malaysian National TB Surveillance Database in 2012 (93.6%) (Liew et
al., 2015).

The death rate in the present study was 32.8%, lower than reported in 2015 among
TB patients (46.0%) (Liew et al., 2015), but higher than reported in 2015 among HIV co-
infected patients at Mizan-Aman General Hospital, Southwest Ethiopia (5.5%) (Fiseha
et al., 2015) and the study in 2020 among TB patients in Malaysia from 2014 to 2017
(10.2%) (Tok et al., 2020). Based on data from the MyTB online system, the number of
TB deaths in this study was identified as; confirmed cases of death by TB and advanced
HIV (24 cases), cases of death not caused by TB but caused by other factors such as delay
in diagnosis, failure of multiple systems, mismanagement, opportunistic infections and
others (136 cases), and cases have not identified the cause of death (59 cases). Hence,
strengthening surveillance, supervision and health education to reduce death should be
prioritised in healthcare systems. In addition, although efforts have been initiated for a
high-risk group with the goal of early detection and prevention of TB complications (Liew
et al., 2015), the impact of these efforts has not yet been seen in this study.

The previous studies reported prevalence of TB/HIV co-infection varied according to
different study sites and study populations. This study has shown that 11.1% of patients
having a TB/HIV co-infection. It was equivalent to the prevalence in Malaysia of HIV in
new cases of TB (12.6%) in 2005 (WHO, 2008) and to the prevalence among TB patients
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in Klang Valley, Malaysia in 2010 (11.8%) (Ismail & Bulgiba, 2013). However, it was
higher than reported from 2014 to 2017 in Malaysia (6.0%) (Tok et al., 2020), from MOH
in 2015 (5.9%) (Ministry of Health, 2015), and Maharashtra in 2017 (7.28%) (Warkari et
al., 2017). However, this prevalence of TB/HIV co-infection in this study was lower than
reported in Nigerian State of 20.5% (Oshi et al., 2014), Lagos Nigeria of 21.6% (Adejumo
etal., 2017), Northern Ethiopia of 24.3% (Mekonnen et al., 2015), Ethiopia 0f 29.4% (Ali
et al., 2016) and Malawi of 56.0% (Tweya et al., 2013).

Analysis of the study data demonstrated that the TB/HIV co-infected patients had
poor treatment outcomes with a success rate of only 57.1%, which is lower than the
WHO target set for MDG (85%) and far lower to End TB Strategy success rate for 2025
(290.0%) (WHO, 2019). These results are almost similar to the study of 26,168 TB cases
notified in Malaysia in 2017, 56.0% (WHO, 2018a), TB/HIV co-infected patients in the
Klang Valley, 53.4% (Ismail & Bulgiba, 2013) and of TB patients enrolled at Nekemte
Specialized Hospital, Western Ethiopia, 58.06% (Fekadu et al., 2020).

The success rate in this study was lower than in Malaysia from 2014 to 2017 (80.7%)
(Tok et al., 2020), Ethiopia (88.2%) (Ali et al., 2016), North West Ethiopia (77.3%)
(Sinshaw et al., 2017), South-East Nigeria (81.4%) (Duru et al., 2016), Western Ethiopia
(60.7%) (Eyasu et al., 2014), and Northern Ethiopia (71.0%) (Belayneh et al., 2015).
However, it was higher than the results obtained among 1,510 TB/HIV co-infection in
Kelantan between 2003 to 2012 (27.9%) (Jalal et al., 2017), the Southern Region of Ethiopia
(29.0%) (Fiseha et al., 2015), Nigeria (48.8%) (Ofoegbu & Odume, 2015) and the Eastern
Region of Ghana (50.0%) (Ansa et al., 2012). It was also higher than reports from Ethiopia,
from 6.3% to 20.0% (WHO, 2006; Ministry of Health Ethiopia, 2013).

According to the WHO Global Tuberculosis Report, the global treatment success rate
for TB/HIV patients was 78.0% (WHO, 2017). The poor success rate observed in this study
may be due to the high treatment default and death rates. In addition, the varying success
rate between our findings and the results of other findings may be due to the difference
in study design, characteristics and number of study participants involved in the study.

In this study, statistically significant differences between categories in TB treatment
outcomes (unsuccessful and successful) were observed at the educational level. Treatment
outcomes were mainly from individuals with a secondary educational level of more than
77% for both groups, 84.2% (241 out of 286) in the successful and 77.2% (294 out of
381) in the unsuccessful group. Another study found that lower levels of education were
associated with unsuccessful treatment outcomes and mortality (Tok et al., 2020).

In comparison, pulmonary TB anatomy comprised most cases, 58.7% (168 out of 286)
in the unsuccessful and 68.2% (260 out of 381) in the successful group. It contradicted
the study done by others among TB patients (Fekadu et al., 2020; Tok et al., 2020). The
presentations with pulmonary TB were often late resulting in poor treatment outcomes and
increased risk of delay to start the treatment.
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For smoking status, most cases were more than 60%, 72.0% (206 of 286) in the
unsuccessful and 61.4% (234 of 381) in the successful group. Tok et al. (2020) found that
smoking was associated with unsuccessful treatment outcomes. In this study, the nature
of data collection for smoking was self-reporting by patients. Thus, it may have affected
these findings. Smoking cessation efforts should be included in standard practice guidelines
for TB case management.

In this study, the majority of respondents were under DOTS by health care providers
for both groups. However, the cases were extremely higher under DOTS (99.7%) in the
successful groups due to the full support and commitment from healthcare workers and
patients. It is hoped that the DOTS would improve the cure rate in the future.

The notification source also showed a significant difference between the unsuccessful
and successful groups, more than 76.6% reported from public hospitals than the public
health clinics in both groups. It may be due to the diagnosis of TB cases were diagnosed
entirely in the public hospital rather than the health clinic. In future, we also propose to
engage all relevant stakeholders to notify the TB cases in line with the law in Malaysia,
under Act 342: Prevention and Control of Infectious Diseases.

In terms of the place of treatment, most cases received the treatment in the public
hospital for both groups. Only a few cases received treatment from the private health sector,
2 (0.7%) cases in the unsuccessful group and only 1 (0.3%) case in the successful group.
This study finding is lower than reported in all patients registered in the 2012 Malaysian
National TB Surveillance Database, 6.7% (Liew et al., 2015). The alternative to receiving
the treatment in the private sector is not too much due to socio-economic factors. They
need to pay a high cost of treatment in the private health sector. These observations are
essential as the place of treatment affecting the outcomes of TB treatment.

In this study, the number of passive detection was higher in the unsuccessful and
the successful group, 87.8% and 83.7%, respectively. The passive detection of TB cases
was also identified as the factor associated with all-cause mortality among TB patients
in Malaysia from 2014 to 2017 (Tok et al., 2020). Currently, the National Strategic Plan
(NSP) for TB Control in Malaysia (2016 to 2020) had planned the strategic interventions
to improve TB treatment outcomes, including efforts to enhance TB case detection. These
efforts are ongoing to monitor their impact and subsequently plan for the next NSP from
2021 onwards.

Unemployed and other occupations had a higher proportion than government servants,
own businesses and prisoners in both treatment groups. For all occupations, including the
unemployed, the proportion in the successful group was higher than in the unsuccessful
group. However, this was not statistically significant.

The study findings of TB treatment outcome were invariability differs from other
studies conducted in other states due to multifactorial aspects such as socio-demography,
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socio-economic, culture, level of knowledge, drugs used and tolerance to side effects. It also
may have been influenced by local service provision settings of the TB patients population.
Our findings indicate a need for a strategy to improve the treatment outcomes among TB/
HIV co-infected patients with TB in collaborative activities. The basic data of the patient’s
socio-demographic and the prevalence of treatment outcome in this study can be used as a
baseline to develop the further study. They may also contribute to the body of knowledge
regarding the treatment outcomes. Healthcare facilities, particularly in Kelantan, could be
encouraged to focus on these relevant areas for TB treatment so that a better outcome of
TB treatment can be achieved in the future.

Nevertheless, our study had some limitations. The transfer of outpatients were
subsequently excluded from our research, leading to a slight bias in our results. Secondary
data was another drawback to this analysis. Patients’ information was retrieved from the
MyTB online system available in the TB/Leprosy Sector. The issue is the missing data
(i.e., marital status and monthly income) cannot be minimized. Since their records were
not available and their medical results were ambiguous, these variables could be included.
It is hoped that future efforts to start capturing those variables could be made routinely.

CONCLUSION

This study provided the basic data of the patient’s socio-demographic. The prevalence
of the TB treatment success rate was 57.1%, which was under the international target by
WHO of > 90.0%. However, a high percentage of TB patients have died. It is a major public
health issue that urgently needs to be resolved. It is essential to know the associated factors
related to successful treatment. Further studies should be carried out, and intervention
studies should be organised once the associated factors have been identified.
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