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ABSTRACT

Introduction: This paper provides a comprehensive analysis of tuberculosis cases in Kuala Lumpur and Putrajaya,
Malaysia, during the COVID-19 pandemic, with an emphasis on sociodemographic factors, disease patterns, and
public health implications. Materials and methods: The study uses data from the MyTB database to retrospectively
examine TB cases reported in five districts between 2020 and 2021. Data was analyzed using the independent t-test
and Pearson’s chi-squared test. Results: Key findings include a significant decrease in TB case notifications, with the
Kepong district having the highest number of cases. The study reveals that males have a higher incidence of tubercu-
losis, with the 25-34 age group being the most affected. Malaysians account for many cases, indicating that the local
population has a higher incidence than foreign-born individuals. Passive case-finding is still the primary method of
TB detection. Overall, diabetes prevalence was 13.4% and smoking status has changed significantly over time, with
fewer active smokers among TB patients. The most common form is pulmonary tuberculosis, which accounts for a
significant proportion of smear-positive cases. The study also finds a decrease in HIV-positive cases among tubercu-
losis patients, though many remain untested for HIV. Conclusion: These findings provide valuable insights into tu-
berculosis transmission dynamics in urban settings and highlight the importance of targeted public health strategies,
particularly in light of the COVID-19 pandemic’s impact on disease surveillance and management.
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INTRODUCTION

Mpycobacterium  tuberculosis  causes  contagious
tuberculosis (TB), a major public health issue. The
World Health Organization’s Global TB Report 2023
reports millions of new TB cases worldwide, including
significant cases in Malaysia. In 2022, Malaysia reported
77.8 tuberculosis infections per 100,000 population (1).
Furthermore, the COVID-19 pandemic has complicated
matters by overburdening healthcare resources,
and disrupting routine TB care. Lockdowns and the
healthcare system’s focus on COVID-19 have reduced
TB case notifications, delaying diagnoses and treatment.
After the pandemic, TB cases may rise, requiring
vigilant public health measures to manage both TB and
COVID-19 impacts. The WHO estimates Malaysia’s TB

incidence at 113 per 100,000, far below the target (1).

Recent advances in social network analysis have
illuminated TB transmission dynamics. Social network
analysis was shown to help understand TB spread
in communities (2,3). This analytical method helps
identify social network ‘hubs’ that may spread disease.
Understanding these networks helps design targeted
interventions and allocate resources, improving TB
control programme efficiency. Social network analysis
helps understand the complex relationship between
social factors and disease spread, improving TB
management strategies (4).

Numerous case studies and applications from 2020 to
2023 demonstrate that DNA fingerprinting is essential
for monitoring TB transmission pathways, recognizing
outbreaks, and distinguishing re-infection and relapse
patients. This method helps track TB outbreaks
and understand transmission patterns by precisely
identifying Mycobacterium tuberculosis strains (5).
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DNA fingerprinting has helped identify drug-resistant
tuberculosis strain pathways, enabling better treatment
strategies (6). This method has also helped health
professionals map and intervene in transmission chains
by identifying genetic links between TB cases (6). DNA
fingerprinting has helped us understand tuberculosis
epidemiology and fight this public health threat.

The socioeconomic diversity of Kuala Lumpur and
Putrajaya complicates matters, especially in infectious
disease control and transmission in the community.
However, this diversity creates valuable research
opportunities. Studying the transmission of tuberculosis
among diverse and multidimensional communities
might provide valuable insights into effective local
public health measures.

The study aims to investigate the demographic
characteristics of tuberculosis (TB) patients in Kuala
Lumpur and Putrajaya, Malaysia, during the lockdown
period. The study utilizes a multi-phase approach to
provide a comprehensive understanding of tuberculosis
transmission patterns in these areas during a public
health crisis. The first phase begins with a descriptive
analysis of TB cases from 2020 to 2021, focusing on
demographic data. In the second phase, social network
analysis is used to prioritize case detection and identify
transmission connections and clusters of TB patients.
The third phase involves DNA fingerprinting, utilizing
whole genome sequencing to study TB genetic diversity
and transmission dynamics. Together, these phases aim
to inform more effective TB control and prevention
strategies in the area. This study aims to shed light on TB
transmission dynamics in an urban setting affected by
the COVID-19 pandemic.

This paper presents the first phase of the analysis. The
analysis considers case geography, age, gender, origin,
classification and risk factors. Recent studies have
highlighted significant associations between tobacco
consumption, smoking, and treatment outcomes in
pulmonary TB patients, with prevalences of 24.37% and
21.83%, respectively (7). Additionally, the prevalence
of HIV among TB patients varies significantly by region.
A study in Northeastern Brazil by Santos et al. (2022)
reported an average HIV prevalence of 20.0% among
TB patients between January 2008 and December 2019,
with rates ranging from 1.5% in 2018 to 44.4% in 2009
(8).

MATERIALS AND METHODS

Study Area

The study is a retrospective analysis of five districts in
Kuala Lumpur and Putrajaya. This region is particularly
significant due to its high TB burden, which provides
a critical perspective on TB dynamics in urban and
densely populated areas.

Data Collection

Data were obtained from the MyTB database (9) and
included parameters such as age, gender, address, case
category, and clinical records of TB cases reported
between 2020 and 2021 as of August 2022.

Ethical approval

The study has received ethical approval from the
Malaysian Review and Ethical Conduct (MREC), with an
approval number of NMRR 19-2818-50518, ensuring
that ethical research standards are followed.

Statistical analysis

In our study of TB cases in Kuala Lumpur and Putrajaya
during the COVID-19 pandemic, we used two main
statistical methods: 1) the independent t-test and 2)
Pearson’s chi-square test. The independent t-test is used
to determine whether there is a statistically significant
difference between the means of two groups on a
continuous dependent variable, while Pearson’s chi-
square test is used to determine the association between
two categorical variables. The independent t-test is used
to determine whether there is a statistically significant
difference between the means of two groups on a
continuous dependent variable. For instance, this study
uses the independent t-test to compare the number of
TB cases detected based on age. Pearson’s chi-square
test is used to determine the association between two
categorical variables. An example of this research could
be evaluating the association between the presence of
TB and 1) demographic factors such as age, gender,
and nationality and 2) socio-behavioral factors such
as smoking status, diabetic mellitus, and HIV. This
test is used to determine whether there is a significant
relationship between demographic or socio-behavioral
factors and the presence of TB. All statistical analyses
were performed using IBM SPSS Statistics, and a p value
of <0.05 was considered significant.

RESULTS

TB case distribution

Distribution of TB cases District-specific TB cases are
shown in Table I. Kepong has the most cases (998),
slightly more than Cheras (883). WP Putrajaya has the
lowest cases at 91, while Lembah Pantai and Titiwangsa
have 899 and 859, respectively. TB cases decreased
significantly in five districts from 2020 to 2021,
according to an analysis shown in Table I. The mean
number of new cases decreased from 574 in 2020 to 513
in 2021, while the number of re-treatments decreased
from 84 to 72. Cheras had the largest decrease in TB
cases (-21.98%), followed by Lembah Pantai (-17.65%),
Titiwangsa (-9.51%), Kepong (-12.05%), and WP
Putrajaya (-2.17%). The data reveal substantial variation
in case numbers between districts, but a consistent
pattern of declining case counts is observed across all
districts.
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Table I: Number of TB cases in Kuala Lumpur & Putrajaya 2020-2021 by district according to category of TB cases.

2020 2021 2020-2021
District

New Re-treatment Total New Re-treatment Total New Re-treatment Total
Cheras 417 79 496 330 57 387 747 136 883
Kepong 468 63 531 415 52 467 883 115 998
Lembah Pantai 440 53 493 355 51 406 795 104 899
Titiwangsa 355 55 410 396 53 449 751 108 859
Wp Putrajaya 43 3 46 43 2 45 86 5 91
Total 1,723 253 1,976 1,539 215 1,754 3,262 468 3,730

The majority of TB cases were new, with 3,262 (90.1%).
New cases decreased from 87.2% to 87.7% in the

Table II: Sociodemographic and clinical characteristic of TB
patients, Kuala Lumpur & Putrajaya 2020-2021. (CONT.)

second year. Re-treatment cases—468 (9.9%) of total 2020-2021 2020 2021
o . L. -val-
cases—were S|gn|f|c.ant|y lower. This re-treatment case Characteristics ~ N=3,730  N=1,976  N=1,754 pueb
increased from the first to the second year, from 12.8% n (%) n (%) n (%)
o,
to 12.3%. Gender
.. . . . 2,304 1,231 1,073
B mcnglences were tracked for. 12 ep.ldemlologlc.al Male 61.8%)  (62.3%)  (61.2%) <0.001
months in 2019-2021, as shown in the line chart (Fig. 1426 45 681
1). This graph shows three-year TB case trends, showing Female (38.2%)  (37.7%)  (38.8%)
significant fluctuations in notified incidents starting in Nationality
2019. Malavsian 3,069 1,603 1,466
Y (82.3%)  (81.1%)  (83.6%) <0.001
) Total TB cases notified by epidemiological month Foreian b o 661 373 288
0 oreigh-bo (17.7%)  (189%)  (16.4%)
200 Method of
5 detection
E 150 —-—— 2010 Passive screen- 3,675 1,940 1,735
5 —e— 12020 ing (98.5%) (98.2%) (98.9%)
E 100 5001 . 0.440
= Active screen- 43 29 14
50 |ng (1 .20/0) (1 .50/0) (0.80/0)
Health screen- 12 7 5
’ 1 2 3 4 5 6 7 8 9 10 11 12 ing (0.3%) (0.3%) (0.3%)
Diabetes
Fig. 1: Total TB cases notified by epidemiological month in 2019- mellitus
2021. The patterns of tuberculosis (TB) incidences over a period of 499 244 1,499
three consecutive years—2019, 2020, and 2021—covering a total of Yes (13.4%) (12.3%) (85.5%) 0.052
12 epidemiological months. This g‘rap!lica.I sho‘we‘d.a compariso.n of No 3,231 1,732 255
:I'B case trends over three years, highlighting significant fluctuations (86.6%) (87.7%) (14.5%)
in notified TB cases. .
Smoking status
. . Adti k 914 511 403
Sociodemographic of TB cases Clive smoker (245%)  (25.9%)  (23.0%)  0.01
The sociodemographic characteristics of notified TB Non-smoker 2816 1,465 1,351
cases were analysed. Table Il shows 2020 and 2021 TB (75.5%) (74.1%)  (77.0%)
sociodemographic and clinical characteristics. These Type of TB
variables analyse the demographic profile of TB cases PTB smear (5:/?37) (5212;4/(; o 206/7)
from 2020 to 2021, revealing significant trends. positive S e e
PTB smear 942 501 441
. . . . _r ti 25.3% 25.4% 25.2% <0.001
Table II: Sociodemographic and clinical characteristic of TB negative ( 762 ( 38(3 ( 382
atients, Kuala Lumpur & Putrajaya 2020-2021. -
pafients, ™ fmpd —o Extra-PTB (206%)  (19.2%)  (22.1%)
2020-2021 2020 2021 I Drug-resistant 99 50 49
Characteristics ~ N=3,730 N=1,976 N=1,754 p:;ab_ 8B (2.7%) (2.5%) (2.8%)
n (%) n (%) n (%) HIV status
Age at TB Positive 228 139 g9  <0.001
diagnosis 41.23+ 40.95+ 41555 g (6.1%) (7.0%) (5.1%)
(mean+SD) 17.483 17.378 17.599 ’ Negati 3327 1772 1555
years? cgative (89.2%)  (89.7%) _ (88.7%)
CONTINUE CONTINUE
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Table II: Sociodemographic and clinical characteristic of TB
patients, Kuala Lumpur & Putrajaya 2020-2021. (CONT.)

2020-2021 2020 2021
L -val-
Characteristics N=3,730 N=1,976 N=1,754 Pu:ah
n (%) n (%) n (%)
HIV status
175 65 110
Not tested @7%) (3% (63% 000

* Independent t-test was performed, " Pearson’s Chi-Square test was performed

The 25-34 age group has the most of new TB cases (803),
followed by 35-44 and 15-24 with 592 and 491 cases,
respectively. Children under one and five to fourteen
have the fewest new cases. Most re-treatment cases
(109) occur in 25- to 34-year-olds. In this study, there
are 488 cases in the 55-64 age group and 450 in the
over-65 age group. In 2020-2021, the mean age of TB
cases was 41.23 (+SD 17.483). In 2020-2021, the mean
age of TB cases was 41.23 (+SD 17.483). The mean age
in 2020 was 40.95 (+SD 17.378) and a slightly increased
to 41.55 in 2021. The age distribution suggests mid-age
TB cases.

Men account for 2,304 (61.8%) of 3,730 cases, while
women account for 1,426 (38.2%). In 2020, males
made up 62.3% and females 37.7%; in 2021, they made
up 61.2% and 38.8%. New cases are more common in
men. The gender distribution of TB cases is statistically
significant (p-value <0.001).

Malaysians accounted for 82.3% (3,069 people) of
the 3,730 cases. Malaysians made up 81.1% of the
population in 2020 and 83.6% in 2021. The foreign-
born percentage was 17.7% (661 people) in total years,
18.9% in 2020, and 16.4% in 2021. The variable’s
p-value is <0.001, indicating a significant correlation
between nationality and number of cases. This suggests
a higher incidence among Malaysians than foreigners.

The detection methods show how TB was found.
Passive case-finding screening detected 98.5% (3,675
cases). Active screening and health screening were
much lower, at 1.2% (43 people) and 0.3% (12 people).
This showed passive TB case detection is still the main
approach, with active and general screening methods
playing minor roles.

Diabetes was diagnosedin 13.4% (499) of the population,
while 86.6% (3,231) were not. Diabetics had a 12.3%
prevalence in 2020 and a 14.5% prevalence in 2021.
Smokers made up 24.5% (914 people) of cases, and
nonsmokers made up 75.5% (2,816 people). Active
smoking decreased from 25.9% in 2020 to 23.0% in
2021.

PTB-positive cases accounted for 1,907 (51.1%) of TB
cases. The year-over-year drop was 52.6% to 49.4%.
PTB smear-negative cases remained stable at 942
(25.3%) over two years. Extra-pulmonary TB (Extra-

PTB) cases rose from 19.2% to 22.1% in the second
year. Drug-resistant TB cases were the least common,
rising from 2.5% to 2.8% to 99 cases (2.7%). PTB has a
statistically significant difference from other types of TB
(p-value < 0.001).

HIV was found in 228 (6.1%) TB patients of the total.
HIV-positive cases decreased from 7.0% to 5.1% in the
second year. HIV-negative TB cases comprised 3,327
(89.2%) of the total. This ratio has been stable for years.
HIV testing was not performed in 175 cases, or 4.7% of
the total. Untested cases rose from 3.3% in year one to
6.3% in year two.

DISCUSSION

This study showed a significant year-over-year decrease
in notified TB cases, which is consistent with global
findings during the COVID-19 pandemic. Many regions
have reported a decrease in TB case notifications, most
likely due to the diversion of healthcare resources to
combat the pandemic (1,10). The pandemic’s global
reach suggests that it could be a contributing factor to the
trends observed in previous literatures and this current
study. The inflation of numbers in new TB cases notified
observed in the study could suggest high possibility of
recent transmission of TB in the community.

Recent research has investigated the distribution of TB
cases in a variety of focus areas, including prevalence
across genders and age groups. For example, a
study found that men had a higher prevalence of M.
tuberculosis infection (64.5%) than women (35.5%),
with the primary age range for TB cases being 41 to 50
years (11,12). Another study in Indonesia found that a
higher prevalence of MTB infection in children under
15, with variation across regions (13). In Iraq, the highest
PTB rates were in the 16-24 age group, which is slightly
younger than our findings (14).

When these findings are compared to the data this
study, the 25-34-year age group has the highest number
of new cases, which is slightly younger than the 41-50
range observed by Nurmberger et al. (2023) and Alturki
et al. (2023) (8, 12). The data also show a significant
number of cases in the older age group (55-64 years
and over 65 years), which is consistent with the
findings of Okeke et al. (2023) in Nigeria (15). Older
persons are more vulnerable to tuberculosis (TB) due
to a combination of immunosenescence (16,17), the
presence of comorbidities (16), and the reactivation of
latent TB (18). Immunosenescence refers to the normal
weakening of people’s immune systems as they age.
This loss in immune function makes it more difficult for
older people to respond effectively to infections such as
tuberculosis (TB) (16,17). Diabetes, chronic obstructive
pulmonary disease (COPD), and cardiovascular
disease are all more common in the elderly. These
comorbidities can further weaken the immune system,

107 Mal ) Med Health Sci 20(SUPP8): 104-111, Oct 2024



rendering people more susceptible to tuberculosis (16).
Latent tuberculosis infection can remain in the body for
years without producing symptoms. In elderly adults,
a weakened immune system can reactivate latent
tuberculosis, resulting in active illness (18).

Furthermore, the gender distribution in the study area,
with malesaccountingformore cases (2,304) thanfemales
(1,426), is consistent with the gender distribution trends
reported in recent studies. This reinforces the gender
disparity in TB case rates, with males typically having
higher incidence rates (11,19). This trend may be partly
explained by the fact that testosterone in men is known
to suppress the immune response, potentially making
males more susceptible to TB (20). Men often works in
environments with high TB risk, like construction and
manufacturing, and is more likely to smoke, further
reducing immune defense against TB (21). Therefore,
targeted TB prevention strategies focusing on lifestyle
and workplace health improvements are crucial for this
demographic.

The nationality aspect of TB case distribution is not
covered in the abstracts, but in the study area, Malaysians
account for the majority of both new (2,642 cases) and
re-treatment (427 cases) TB cases. This suggests that
Malaysians have a higher incidence than foreigners.
Similar findings were found in studies conducted in
Singapore from 2000 to 2009 (22), Oman (23) and
Japan (24). Additionally, there is a high prevalence of TB
among foreign-born populations in various regions, such
as Europe, although there has been a general decrease in
incidence rates (18).

This study data indicates a prevalence of pulmonary
TB cases, which is a typical pattern in the distribution
of TB. The Global TB Report in the Western Pacific
Region reported a similar finding, with a prevalence
of 92% in 2022 (1). It emphasizes the significance of
understanding regional variations in TB prevalence and
distribution, as these variables can influence healthcare
policies, resource allocation, and intervention strategies.
The reference to the Global TB Report emphasizes the
importance of data-driven approaches to combating
TB on a global scale, facilitating collaboration and
knowledge-sharing among healthcare professionals,
researchers, and policymakers. Understanding the
prevalence of pulmonary TB cases can help develop
and implement targeted prevention, diagnosis, and
treatment initiatives to combat the spread of TB in
affected communities. Overall, there is a need for
ongoing surveillance, research, and collaboration
efforts to effectively address the TB burden, particularly
pulmonary TB, both locally and globally.

In the study area, passive detection is the predominant
method utilized, representing the majority of cases. Most
national TB control programs, including Malaysia’s,
primarily employ passive case-finding as a strategy, as

outlined by the WHO (25).

Gupta and Bandyopadhyay’s research identifies smoking,
diabetes, and HIV infection as major risk factors for TB
(26). Our findings show a diabetes prevalence rate of
13.4% almost similar in Vietnam (13.7%) (27), higher
than the figures reported in Ethiopia (8.3%), Lubumbashi
(DRC) (11.4%) and Egypt (12.4%) (19,28,29).
Furthermore, the diabetes prevalence in this study was
lower than in other regions, such as Brunei Darussalam,
33.9%, (30), Yemen with 18% (19) and India with a
prevalence of up to 29% (31). Another study found the
prevalence of diabetes among TB patients in Asia and
Africa to be 26% (32). These differences in prevalence
rates are most likely due to the demographic profiles of
the populations investigated, diverse socioeconomic
and various studies methodologies in these studies.
These findings highlight the variable prevalence of
diabetes among TB patients globally, influenced by
regional differences and various risk factors, underlining
the need for tailored public health strategies in different
regions.

Interestingly, the prevalence of tobacco consumption
and smoking among new pulmonary TB patients
was reported at 24.37% and 21.83% respectively,
indicating a significant association with unfavorable
outcomes in terms of treatment (7). This aligns with our
study reporting a 24.5% prevalence. In the context of
Bangladesh and Pakistan, the prevalence was estimated
to be around 22.5%, higher than the general population
in both countries (33). In Africa, the prevalence of
smoking among TB patients is estimated at 26.0% (34).
The prevalence of smoking among TB patients varies
significantly across different regions and countries. In
Jordan, a study found the prevalence to be quite high
at 43.8% among TB patients and even higher among
people living with HIV at 67.8% (35). These studies
illustrate the variability in smoking prevalence among
TB patients across different regions, highlighting the
need for tailored public health strategies to address
smoking cessation in these populations.

The prevalence of HIV among TB patients in different
regions has been clarified by recent studies. According
to a study conducted in Northeastern Brazil by Santos
et al. (2022), the average prevalence of HIV among
TB patients from January 2008 to December 2019 was
20.0%, with a range of 1.5% in 2018 to 44.4% in 2009
(8). The co-infection of HIV and TB was found in 27.5%
of participants in another study conducted by Gupta
et al. (2023) (26). Furthermore, Okeke et al. (2023)
found that among patients attending DOTS centres in
Anambra State, Nigeria, the prevalence of co-infection
between HIV/AIDS and TB varied from 20% in 2013 to
2017; the highest prevalence was recorded in 2014 at
23.84% (15). These studies emphasise the significance
of focused regional strategies in managing HIV-TB co-
infections by highlighting the ongoing difficulty and
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geographic variability of this co-infection. These studies
highlight the ongoing challenge of HIV-TB co-infection
and its variability across different geographical regions,
underscoring the need for region-specific strategies in
managing these co-infections.

The study’s findings, which include trends and
demographics are consistent with recent research,
emphasizing the multifaceted nature of TB epidemiology
and the importance of addressing risk factors in TB
control. For example, a World Health Organization
(WHO) report emphasizes the importance of tailored
interventions to combat TB in populations with high
rates of comorbidities such as HIV/AIDS and diabetes
(36). However, more in-depth research is required to
fully understand these trends. A study published by
McQuaid et al. (2021) examines the potential impact of
the COVID-19 pandemic on TB case notifications and
management, indicating a concerning decrease in TB
diagnoses and disruptions to treatment services during
the pandemic (37). Thus, there is an urgent need for a
thorough investigation into the effects of COVID-19 on
TB control efforts.

CONCLUSION

The lockdown period resulted in a 7.1% decrease in
TB notifications compared to 2019 data, indicating a
concerning trend of lower detection rates. Although the
decline may appear insignificant, the implications are
significant. Continued reductions in TB detection could
result in an increased burden of undiagnosed TB cases
in the community. Of all TB cases in Kuala Lumpur and
Putrajaya, 76.4% were pulmonary TB, with 61.8% being
male, middle-aged (24-35 years), and Malaysian. This
study discovered that high-risk populations, such as TB-
DM patients and smokers, had a lower detection rate.
All these findings pose a significant threat to Malaysia’s
national efforts to eradicate TB by 2035. To address this,
immediate action is required, such as prioritising TB
screening and establishing robust surveillance systems
to monitor and mitigate the pandemic’s long-term
impact on TB control efforts.
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