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Abstract: The COVID-19 pandemic has claimed numerous lives worldwide. Malaysia documented
about 118 mortalities during the second wave of the outbreak. This study aims to assess associated
risk factors of the COVID-19 mortalities from 18 March until 2274 May 2020. The majority of pa-
tients were above 60 years old (69.0%), male (78.0%), and Malaysian citizens (98.0%). The mean age
of the mortalities was 64.01 years old (+ SD 14.91 years). The major risk factors consist hypertension
(52.0%), diabetes mellitus (43.0%), cardiovascular diseases (21.0%), extra-pulmonary solid malig-
nancies (5.0%), cerebrovascular diseases (3.0%), pulmonary diseases (1.0%) and pulmonary malig-
nancies (1.0%). About 23.0% of mortalities were related to established clusters while 5.0% had a
history of travelling overseas. The mean survival time was 11.87 days (+ SD 9.32 days). Approxi-
mately 50.0% of the patient survive until day 10 post-admission. The probability of the patients
surviving beyond 30 days post-admission was less than 10.0%. There is a significant difference be-
tween groups for having a shorter duration to death for risk factors including age group, history of
travelling overseas, attending mass gatherings, and having pulmonary malignancies. The hazard
ratio (HR) for pulmonary malignancy is 5.512 (95% CI 0.662, 45.899), mass gathering; 3.434 (95% CI
1.375, 8.579), pulmonary disease is 2.442 (95% CI 0.314, 18.983), travelling overseas; 2.251 (95% CI
0.657, 7.711), extra-pulmonary solid malignancy; 2.165 (95% CI 0.767, 6.112), , and despite the sig-
nificant result only applied for mass gathering (p-value = 0.008). COVID-19 screening should be
mandatory for those who attend mass gatherings as they are the main source of COVID-19 spread
in the community during the second wave outbreak in Malaysia.

Publisher’s Note: MDPI stays neu- Keywords: COVID-19 pandemic; mortality; risk factors; mass gatherings; pulmonary malignancy

tral with regard to jurisdictional

claims in published maps and insti-
tutional affiliations.

1. Introduction

COVID-19, a novel emerging infectious disease which was first identified in Wuhan

City, Hubei Province, China in December 2019 following the diagnosis of a cluster of pa-
tients with pneumonia of unknown etiology . It is caused by a newly discovered strain
of coronavirus known to cause lower respiratory tract infections in humans, resulting in
the Creative Commons Atribution (CC acute pulmonary complication, septic shock, multi-organ failure 2. Fever, cough, dyspnea,
BY) license (http://creativecom- myalgia, headache, diarrhoea, rhinorrhoea, and pharyngalgia are among the most typical
mons.org/licenses/by/4.0/). clinical manifestation among COVID-19 patients 3. The new official name of this disease,
coronavirus disease (COVID-19) was announced by the World Health Organization
(WHO) on 11t February 2020, to replace the previous name; “2019-nCov” 1. COVID-19 is
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a major worldwide health concern that has spread rampantly, which cause the WHO to
declare the coronavirus outbreak as a Public Health Emergency of International Concern
(PHEIC) in March 2020. In April 2020, COVID-19 has spread internationally, affecting 210
countries, and infected 1,948,617 patients °. Severe acute respiratory syndrome corona-
virus (SARS-COV), Middle East respiratory syndrome coronavirus (MERS-COV), and
COVID-19 are known to be highly pathogenic. They are proven to be lethal human coro-
navirus which spread within two decades because of their dreadful impacts on humans.
Fortunately, the documented case-fatality rate of COVID-19 is 4.4% which is lower than
the other pandemics like SARS-COV (9.4%) and the MERS-COV (34.3%) 2.

Despite having a lower case-fatality rate compared to the pandemics caused by other
coronaviruses (SARS-COV and MERS-COV), COVID-19 has claimed more than one mil-
lion lives globally since the first death reported in December 2019 until October 2020 ¢. At
this moment, the large number of mortalities due to COVID-19 is notified predominantly
by the developed countries in North America with 312,761 deaths and Europe with
225,396 deaths ¢. Malaysia, an upper-middle-income country was also not spared from
having severe COVID-19 cases that end in mortality and morbidity. In Malaysia, the over-
all number of deaths due to COVID-19 reported until 5% October 2020, was 141 with a
mortality rate of 1.1% which was below the global mortality rate of 1.8% 67.

The first COVID-19 case in Malaysia was notified on 24% January 2020 which in-
volved a 40 years old tourist, who came on a group tour, from Wuhan, China who visited
Johor, Malaysia 8. Since then, COVID-19 surged to 22 cases on 15t February 2020 which
remain plateau for almost two weeks afterward °. These twenty-two positive cases were
declared by the Ministry of Health (MOH) Malaysia as the first wave of COVID-19 out-
break with no mortality was reported before the implementation of the Movement Con-
trol Order (MCO) on 18t March 2020 0. A sudden rise of new cases related to the massive
religious gathering organized from 27t February 2020 until 34 March 2020 in Sri Petaling,
Malaysia, which later formed the second wave of the COVID-19 outbreak 0. During this
second wave outbreak, a vast number of mortality cases due to COVID-19 were reported
°. During the first week of April, the COVID-19 case-mortality rate for Malaysia was doc-
umented at 1.6% which was 3.8% lower compared to the global case-mortality rate of 6.3%
511

Overall, common major risk factors of COVID-19 mortality cases identified among
various studies are male gender, older age, smoking patient, and the comorbidities such
as diabetes mellitus, hypertension, cardiovascular diseases, cerebrovascular diseases, and
respiratory diseases >15. Movement of people and mass gathering was closely related to
the occurrence of COVID-19 cases % 1617, It was observed that patients with malignancies
had a higher COVID-19 mortality rate than the patient without malignancies '#2. Despite
having a large volume of mortalities during the second wave of the COVID-19 outbreak,
but epidemiological and major risk factors of COVID-19 mortality cases are not well ex-
plored in Malaysia. Therefore, the primary aim of this study is to identify epidemiological
and major risk factors of COVID-19 mortality cases during the second wave of the out-
break in Malaysia.

2. Methodology

Malaysia is a Southeast Asian nation that is also a member of the Western Pacific
region. It consists of Peninsular Malaysia and the eastern islands of Borneo (4.2105°N,
101.9758°E). Malaysia has a total land area that covers up to 330,525 km? and consists of
14 states; Perlis, Kedah, Penang, Perak, Selangor, Negeri Sembilan, Malacca, Johor, Pa-
hang, Terengganu, Kelantan, Sabah, Sarawak, and three federal territories; Kuala Lum-
pur, Putrajaya, and Labuan. Malaysia has several neighboring countries; Singapore,
Southern of Thailand, Brunei, and the Indonesian portion of the island of Borneo (Kali-
mantan), with established cross-border entry. Malaysia has a population density of 32.7
million (29.6 million Malaysian citizens and 3.1 million non-citizens) documented in the
first quarter of 2020 who are prone to the exposure of the COVID-19 pandemic 2!. Each
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state has a designated government hospital for COVID-19 treatment, gazette by the MOH
Malaysia (during the pandemic period) to cater to the patients who are diagnosed with
COVID-19 and the persons under investigation (PUI). Sungai Buloh General Hospital
(HSB) was appointed as the first designated government hospital for COVID-19 treatment
in Malaysia. To date, there are 34 allocated government hospitals and two non-govern-
ment hospitals for COVID-19 treatment in Malaysia 22. Public health action and manage-
ment are fully organized at various levels; Crisis Preparedness and Response Centre
(CPRC) MOH Malaysia at the national level, CPRC State Health Department (including
federal territories) at the state level, and District Health Office at the district level. Until
now, there are 17 state health departments and 167 district health offices in Malaysia
working together to manage the outbreak 2.

This is a retrospective cohort study of adult inpatients (more than 18 years old) from
all selected government and non-government hospitals for COVID-19 treatment in Ma-
laysia. As shown in Figure A1, all adult patients (n=118) who were diagnosed as COVID-
19 according to Malaysia COVID-19 Guidelines 2020 2, and passed away between 18t
March 2020 and 227 May 2020 were identified. Among them, 18 patients were excluded
due to the unavailability of information about the date of admission to the hospital (n=16)
and the patient who was diagnosed with COVID-19 during the post-mortem (n=2) since
the risk factors and status of underlying disease were unknown. For the management of
COVID-19 patients, all positive cases in Malaysia were required to be admitted to the des-
ignated hospital for treatment and isolation. They will then be discharged after 72 hours
have passed since the recovery of symptoms (defined as resolution of fever without anti-
pyretics and improvement in respiratory symptoms), and at least one sample of the naso-
oropharyngeal swab is negative 2. COVID-19 mortality case is reported when the death
was confirmed to be related to COVID-19.

n =118 COVID-19 mortality cases from Mac 18,
2020 until May 22, 2020 were identified from
daily press conference by MOH Malaysia.

-------------------------------- --» n = 18 COVID-19 mortality cases were
excluded due to:

n =100 COVID-19 mortality cases were included
for statistical analysis. =

1. Information about the date of admission
was not available (n = 16)
Patient who was diagnosed COVID-19

during post-mortem (n = 2)

4

Variables included in the analysis:

Duration (days) from admission to hospital
and date of pronounce death.

Major risk factors: age, gender, diabetes
mellitus, hypertension, cardiovascular
diseases, cerebrovascular diseases,
pulmonary diseases, pulmonary malignancy,
extra-pulmonary solid malignancy.
Epidemiological risk factors: cluster related,
history of attending mass gathering, and
history of travelling to oversea.

15

[ 3]

Figure 1. Process flow of data collection and analysis involving 100 COVID-19 mortality cases in Malaysia.
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The data regarding mortality cases were obtained from the daily official press con-
ference statements organized by MOH Malaysia. The information about COVID-19 cases
released during the press conference includes the sum of new cases, the final figure of
cumulative cases, the number of the cases who recovered, and the number of mortality
cases (if any). The official press statements including figures and tables were available for
public reference on the MOH Malaysia official website; “From the Desk of the Director-
General of Health Malaysia” 2. Major risk factors were obtained from the COVID-19 up-
dates; 1) age, 2) gender, 3) diabetes mellitus, 4) hypertension, 5) cardiovascular diseases,
6) cerebrovascular diseases, 7) pulmonary diseases, 8) pulmonary malignancy, 9) extra-
pulmonary solid malignancy. Epidemiological risk factors were also included for data
analysis; 1) cluster related, 2) mass gathering related, and 3) travelling oversea related.

Statistical analysis was performed using Statistical Package for the Social Sciences
(SPSS) version 22.0 for Windows (SPSS, Inc, Chicago, Ill). Detailed statistical analyses were
presented in the form of text, tables, and figures. The descriptive statistics were in counts
and percentages for categorical variables and mean + standard deviation (SD) for contin-
uous variables (age) since the data was normally distributed. Survival analysis was used
to analyze the duration of time until the event that we are interested in occurs. The aims
of the survival analysis were (1) to estimate the probability of surviving to a certain time,
(2) to compare the survival in the different patient groups, and (3) to determine the risk
factors that affect the event. The definition of the event in the survival analysis is death
due to COVID-19. While survival time is defined as the duration of time (days) from the
date of admission to the hospital until the date of pronouncing dead due to COVID-19.
There was no censored data since all patients reach the endpoint within the period of
study and there was no loss to follow-up. The survival analysis test used in this study
were Kaplan Meier Analysis, Log Rank Test, and Cox Regression analysis.

Kaplan Meier analysis is the univariate version of survival analysis and was used to
analyze the survival-time data, in other words, to estimate the survival curve (5(t)). Using
this technique, the mean and median survival time can be determined. Kaplan Meier can
be used to compare two groups on their survival times. The log-rank test was used in
certain circumstances (equal weight to death throughout survival times) and aim to de-
termine the equality of the survival distribution between the two groups. Cox regression
analysis was used to identify the association between hazard function, survival time den-
sity distribution, and survival time. It is a specific analysis used if there are time-related
covariates such as age, gender, underlying comorbidity, etc. The hazard ratio (HR) along
with the 95% CI was also reported. The interpretation for HR is similar to the odds ratio.
A value of one means there are no differences between the two groups in having a shorter
time to death. HR > 1 means that the group of interest compared to the reference group
likely has a shorter time to the event. HR < 1 means that the group of interest less likely to
have a shorter time to death. A p-value of less than 0.05 was regarded as statistically sig-
nificant in this study.

3. Results

Figure A2 shows the daily trend of COVID-19 new and mortality cases reported in
Malaysia during the study period. It was observed that the mortality trend (Figure A2a)
mirrors the cumulative trend of new COVID-19 cases (Figure A2b) throughout the second
wave of infection. The mortality cases showed an increasing trend until 20t March 2020
and peaked on 29t March 2020, which was the highest number of mortality cases reported
in Malaysia (n=8). The mortality cases were found to be declining in the trend until the
end of the MCO and maintained their lowest number (n=1) since the beginning of the
Conditional Movement Control Order (CMCO) until the end of the study period. Figure
A3a shows the distribution of the survival times (duration from admission to hospital
until the date of pronounced dead) with the mean survival times of 11.87 days + SD 9.32
days. The minimum survival time was one day. The maximum survival time was 52 days,
indicating that the patient will not be able to survive more than 52 days since the first day
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of admission to the hospital. Eight patients had a survival time of 11 days. Figure A3b
shows the survival plots for non-censored scenario since all patients have achieved the
event (death) at the end of the study. About 50.0% of the patients survived until day 10 of
admission to the hospital. The probability of the patient surviving beyond 30 days after
admission to the hospital was very minimal (less than 10.0%).

A total of 100 COVID-19 patients were included in the study (Table Al). The majority
of the patients were above 60 years old (69.0%), male (78.0%), and Malaysian citizens
(98.0%). The mean age of the patients was 64.01 years old + SD 14.91 years old. More than
a quarter of total mortality cases were reported from Kuala Lumpur (27.0%), followed by
Johor (17.0%), Sarawak (14.0%), Selangor (9.0%), and Negeri Sembilan (8.0%). As for major
risk factors, about 43.0% had diabetes mellitus, 52.0% had hypertension, 21.0% had cardi-
ovascular diseases, 3.0% had cerebrovascular diseases, 1.0% had pulmonary diseases,
1.0% had pulmonary malignancy, 5.0% had extra-pulmonary solid malignancy. About
23.0% of total patients were related to the established cluster in Malaysia namely the Seri
Petaling Tabligh cluster, Bali Cluster, Muar General Hospital Cluster, Sarawak Church
Cluster, and Italy’s PUI Cluster. About 15.0% of total patients had a history of attending
mass gatherings specifically to Sri Petaling tabligh gathering. About 5.0% of total patients
had a history of travelling to Turkey, Saudi Arabia, India, Vietnam, and Indonesia.
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Figure 2. The trend of COVID-19 mortality cases (A) (Source: CPRC, MOH Malaysia) as compared
to the total number of COVID-19 cases (B) in Malaysia. MCO; Movement Control Order, CMCO;
Conditional Movement Control Order.
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Figure 3. (A) The distribution of the survival time among COVID-19 patients in Malaysia (from
the date of admission to the hospital until the date of death). (B) Survival plots for COVID-19
among COVID-19 patients in Malaysia without censoring (n = 100).

Table 1. Characteristics of the patients (n=100).

Parameter n (%) Mean + SD
Mortality cases according to state
Federal Territory of Kuala Lumpur 27 (27.00)
Johor state 17 (17.00)
Sarawak state 14 (14.00)
Selangor state 9 (9.00)
Negeri Sembilan state 8 (8.00)
Other states 25 (25.00)
Age Group
60 years old and below 31(31.00)
More than 60 years old 69 (69.00)
Age (years) 64.01 £ 1491
Gender
Male 78 (78.00)
Female 22 (22.00)
Diabetes Mellitus
Yes 43 (43.0)
No 57 (57.00)
Hypertension
Yes 52 (52.00)
No 48 (48.00)
Cardiovascular Diseases
Yes 21 (21.00)
No 79 (79.00)
Cerebrovascular Diseases
Yes 3 (3.00)
No 97 (97.00)
Pulmonary Diseases
Yes 1 (1.00)
No 99 (99.00)
Pulmonary Malignancy
Yes 1 (1.00)
No 99 (99.00)
Extra-Pulmonary Solid Malignancy
Yes 5(5.00)
No 95 (95.00)
Established Cluster Related
Yes 23 (23.00)
No 77 (77.00)
Mass Gathering Related
Yes 15 (15.00)
No 85 (85.00)
Travelling to Overseas Related
Yes 5(5.00)
No 95 (95.00)
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Table A2 shows the mean and median survival times for two groups of each risk
factor with the log-rank test result. It was observed that the group who had risk factors
had a shorter time to death compared to the group who did not have the risk factors;
pulmonary malignancy (mean survival time difference=8.96 days, p-value=0.037), mass
gathering related (mean survival time difference=4.94 days, p-value=0.009) history of trav-
elling overseas (mean survival time difference=7.68 days, p-value=0.007), except for age
(mean survival time difference=4.54 days, p-value=0.007). The regression model in Table
A3 shows a trend of risk for certain risk factors for COVID-19 mortality despite insignifi-
cant statistical results. The HR for pulmonary disease 2.442 (95% CI: 0.314, 18.983), pul-
monary malignancy 5.512 (95% CI: 0.662, 45.899), extra-pulmonary solid malignancy 2.165
(95% CI: 0.767, 6.112), mass gathering related 3.434 (95% CI: 1.375, 8.579), and travelling
overseas related 2.251 (95% CI: 0.657, 7.711) were more than one, indicating that the group
of those who had pulmonary diseases, pulmonary malignancy, extra-pulmonary solid
malignancy, mass gathering related, or history of travelling overseas were likely to have
shorter time death due to COVID-19, despite the significant result was only applied for
gathering related (p-value=0.008).
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Table 2. Kaplan Meier analysis — Comparing Survival Between Two Groups (n = 100).

Mean Median Log Rank
Group (Parameter) Sur.vwal Standard Er- 95% CI Sur'vwal Standard Er- 95% CI Sta.tls— df Sig.
Time ror Time ror tic
Age Group
60 years old and below 31 8.74 1.66 5.50,11.99 6.00 0.93 4.18,7.82 7178 1 0.007*
More than 60 years old 69 13.28 1.09 11.13,15.42 11.00 0.83 9.37,12.63 :
Gender
Male 78 12.09 1.07 9.99, 14.19 10.00 1.20 7.64, 12.36 0.099 1 0.753
Female 22 11.09 1.90 7.37,14.81 6.00 2.01 2.06, 9.94 ' ’
Diabetes Mellitus
Yes 43 13.77 1.48 10.93, 16.60 12.00 1.87 8.33, 15.67
No 57 10.44 1.19 8.10, 12.78 7.00 1.68 3.71,10.29 2.738 '1.0.098
Hypertension
Yes 52 13.44 1.28 10.93, 15.96 11.00 1.31 8.43,13.57
No 48 10.17 1.33 7.57,12.77 7.00 1.15 4.74,9.26 2818 1.0.093
Cardiovascular Diseases
Yes 21 12.24 1.90 8.52,15.96 11.00 2.84 5.44,16.56
No 79 11.77 1.07 9.67, 13.87 10.00 1.03 7.99, 12.01 0.166 1 0.684
Cerebrovascular Diseases
Yes 3 21.00 2.31 16.47,25.53 21.00 3.27 14.60, 27.40 1615 1 0.204
No 97 11.59 0.95 9.74, 13.44 10.00 1.09 7.86,12.14 ’
Pulmonary Disease
Yes 1 26.00 0.00 26.00, 26.00 26.00 - - 1.310 1 0252
No 99 11.73 0.93 9.90, 13.55 10.00 1.00 8.05,11.95 ’
Pulmonary Malignancy
Yes 1 3.00 0.00 3.00, 3.00 3.00 - - 4.349 1 0.037*
No 99 11.96 0.94 10.12, 13.80 10.00 1.00 8.05,11.95 :
Extra-Pulmonary Solid Malignancy
Yes 5 8.40 3.74 1.08, 15.72 3.00 1.10 0.85,5.15
No 95 12.05 0.96 10.17, 13.94 10.00 0.98 8.09,11.91 0.825 10364
Established Cluster Related
Yes 23 10.48 1.29 7.96, 13.00 10.00 1.20 7.65,12.35
No 77 12.29 1.15 10.04, 14.53 10.00 1.46 7.13,12.87 0.898 1 0.343
Mass Gathering Related
Yes 15 7.67 0.81 6.08,9.25 7.00 0.97 5.11, 8.89 "
No 85 12.61 1.07 10.52, 14.71 1.00 1.32 8.42,13.58 6.883 10.009
Travelling to Overseas Related
Yes 4 4.50 1.76 1.06, 7.49 2.00 3.00 0.00, 7.88 .
No 96 12.18 0.96 10.30, 14.05 11.00 0.97 9.10, 12.90 7.218 110.007

*p-value<0.05
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Table 3. Estimates of Variables in Cox Regression (n=100).

Parameter B SE Wald df  Sig. Exp (B) 95% CI for Exp (B)

Age Group 0.463 0.279 2745 1 0.098 1.589 0.919, 2.747

Gender -0.079 0.269 0.085 1 0.770 0.924 0.546, 1.566

Diabetes Mellitus 0.032 0268 0.014 1 0.906 1.032 0.610, 1.746

Hypertension -0.066 0.265 0.061 1 0.805 0.936 0.557, 1.575

Cardiovascular Disease 0.115 0.282 0.167 1 0.682 1.122 0.646, 1.952

Cerebrovascular Disease -0.585 0.611 0918 1 0.338 0.557 0.168, 1.844

Pulmonary Disease 0.893 1.046 0.728 1 0394 2.442 0.314, 18.983

Pulmonary Malignancy 1.707 1.081 2492 1 0.114 5.512 0.662, 45.899

Extra Pulmonary Solid Malignancy 0.772 0530 2.126 1 0.145 2.165 0.767,6.112

Established Cluster Related 0.544 0377 2.085 1 0.149 1.723 0.823, 3.606

Mass Gathering Related -1.234 0467 6978 1 0.008* 3.434 1.375, 8.579

Travelling to Overseas Related 0.811 0.628 1.668 1 0.197 2.251 0.657,7.711

*p-value < 0.05.
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4. Discussion

Malaysia was recognized by WHO as one of the countries that are effectively fighting
the pandemic through excellent public health intervention and good collaboration with
both other government and non-government respective agencies. The mortality rate for
COVID-19 in Malaysia was maintained between 1.4% and 1.7% during the second wave
of the COVID-19 outbreak, better than the United Kingdom (mortality rate 7.2% to 15.4%),
United States (mortality rate 2.2% to 5.9%) and the world (mortality rate 4.9% to 7.2%) %.
Malaysia’s approach of isolating positive COVID-19 infected patients, regardless of the
level of severity, even though they are asymptomatic or show mild symptoms, may have
contributed to the low mortality rate and a high number of recovered cases. This approach
is different from many other leading countries. The lower COVID-19 mortality rate in Ma-
laysia indicates the excellent quality of public health action, good medical treatment, ef-
fective health enforcement, and public empowerment. Malaysia has taken immediate ac-
tion in February 2020 and drastically upgraded health facilities and diagnostics capacity
during this peak of COVID-19 including an 86.0% increment in diagnostics laboratory ca-
pacity, 89.0% increment in critical care bed capacity, and a 49.0% increase in the number
of available ventilators 26. Malaysia experienced though challenges on COVID-19 outbreak
management during the early phase of the second wave of the COVID-19 outbreak from
mid-March 2020 until mid-April 2020 due to a rapid increase in daily COVID-19 new cases
(Figure A2a) and mortality cases (Figure A2b). As of March 31, 2020, 140 new cases were
reported, adding up to the total number of 2,766 positive cases, in which 94 patients were
admitted to ICU and 60 patients needed ventilators to support . In one week, the total
number of positive cases raised to 3,963 cases, in which 92 patients were admitted to ICU,
and 50 patients needed ventilatory support 2.

Many studies revealed consistent findings regarding the age-related risk of death
from COVID-19 where the elderly possess a higher risk of mortality compared to the
younger age group #-3. COVID-19 is highly transmissible in humans in the elderly (me-
dian 47 to 59 years old), progress fast probably due to weak immune system which sub-
sequently developed rapidly into acute respiratory distress syndrome, septic shock, met-
abolic acidosis, and coagulation dysfunction, even leading to the death % However, from
current findings, younger aged below 60 years old suffered short survival time to death
compared to the older aged more than 60 years old. The probable reason for short survival
time at a younger age could be due to obesity despite the impact of obesity on COVID-19
severity that has not been thoroughly explored. Our assumption is relevant since the prev-
alence of overweight or obesity among adults in Malaysia as high as 50.1% 3! In a previous
study, obesity was found to be associated with increased severity and mortality in pan-
demic HIN1 influenza and other respiratory viruses 32. A recent retrospective study done
in Singapore revealed a BMI of more or equal 25.0 kgm? among COVID-19 patients less
than 60 years old was significantly associated with pneumonia on chest radiograph on
admission (p-value= 0.017), requiring low flow supplemental oxygen (odds ratio (OR)
6.32; 95% CI: 1.23 - 32.34) and mechanical ventilation (OR, 1.16; 95% CI: 1.00 - 1.34), and
higher serum lactate dehydrogenase levels (p-value=0.011) %. Another retrospective study
done in New York City revealed a similar association where patients aged less than 60
years with a BMI between 30 and 34 kgm2 were 2.0 times (95% CI: 1.6 - 2.6; p-value <
0.0001) and 1.8 times (95% CI: 1.2 - 2.7; p-value=0.006) more likely to be admitted to acute
and critical care, respectively, compared to individuals with a BMI less than 30 kgm-2 34,

Patients suffering from malignancy, particularly those with pulmonary malignancy,
have been reported by multiple series to have disproportionally increased severity out-
comes from COVID-19, including higher rates of hospitalization and death %. Pulmonary
malignancy was shown to be the most frequent type of cancer among COVID-19 positive
cases 1836, and poses a higher risk of COVID-19 mortality %7. Our results seem to mirror
the typical prognosis of patients with pulmonary malignancy. A study revealed that
among the four most common malignancies within the United States population (lung,
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breast, prostate, and colorectal), the mortality among COVID-19 patients with pulmonary
malignancy was found to have the highest mortality 55.0%, followed by colorectal malig-
nancy 38.0%, prostate malignancy 20.0%, and breast malignancy 14.0% 2. Another study
showed that COVID-19 patients with pulmonary malignancy had the second-highest risk
levels after blood malignancy, with a mortality rate of 18.2%, with an average time to
death of 16.75 days + 8.17 days 3. COVID-19 patients with pulmonary malignancy are at
risk for pulmonary complications not only from their malignancy but also from the po-
tential of COVID-19 infection, and the interaction between these factors probably put this
patient at risk for poor prognosis, despite optimal medical supports such as mechanical
ventilation and intensive care .

COVID-19 pandemic poses challenges for oncology services around the globe. The
rate at which COVID-19 is going through, without treatment, malignancy could progres-
sively worsen. Singh et al. suggested that pulmonary malignancy treatment should be
continued without any delays, or otherwise, it could result in rapid cancer progression,
and the principle of the treatment should continue to be individualized, with careful con-
sideration of risks and benefits of continuing or altering pulmonary malignancy directed
therapy 3. An American College of Chest Physicians (CHEST) panel expert agreed that
the risk of a delay in screening, in surveillance imaging, in avoidance of biopsy proce-
dures, or delaying management of early cancer is low, and suggested that the patient’s
care should be discussed in a multidisciplinary tumor board setting if available, and to
consider the factors that may influence the decision; COVID-19 penetrance in the commu-
nity and hospital, availability of rapid COVID-19 testing, availability of resources, the
availability of other sites that could accommodate the patient, patient values, and comor-
bid conditions ¥. Patients with pulmonary malignancy who are undergoing active chem-
otherapy or radical radiotherapy are particularly vulnerable to serious illness if they be-
come infected with COVID-19 . With the spread of COVID-19, patients with pulmonary
malignancy should be considered as the key targets for epidemic control as they will de-
velop severe symptoms after infection with COVID-19, with a high mortality rate. Precise
and individual management is crucial in lung cancer patients, and they should receive
maximum protection to effectively prevent COVID-19 4.

Mass gatherings occur as a result of proper human planning such as the religious
event (the Hajj), cultural event (Olympics, musical concert, etc.), political (election), eco-
nomic (exhibition, carnival, and expo) or it can occur spontaneously (unplanned) due to
natural disasters such as mass evacuation . Mass gatherings have no doubt contributed
to the spread of infectious diseases. The mass gathering is not only about how close people
make physical contact, but it emphasizes how people are connected. As such, the move-
ment of people across these geographies would intensify the spread of COVID-19 4. The
best example would be the situation and magnitude of the outbreak that happened in Iran,
now considered the second epicenter of COVID-19. The epidemic in Iran began in Qom,
a city of 1.2 million population, where it attracted 20.0 million annual pilgrims from neigh-
boring countries with Shiite Muslim populations (Afghanistan, Iraq, Lebanon, Syria, and
Pakistan), which contributed to 593 positive cases and 43 deaths as of 1st March 2020 4.
The situation was similar to what had happened in Malaysia. The largest COVID-19 clus-
ter in Malaysia, namely the Seri Petaling tabligh cluster was detected following a large
religious gathering that was held at a mosque in Seri Petaling, Kuala Lumpur from 27t
February 2020 to 34 March 2020, and was attended by 16,000 people (14,500 Malaysian
citizens and 1,500 non-citizens from various countries). As of 8t July 2020, a total of 42,023
individuals have been screened in this cluster. Of these, 3,375 positive cases (38.9%) were
reported, with 15 mortality cases .

The COVID-19 infection was growing exponentially and accelerating by human mi-
gration and movement, in which the exported cases have been reported in various regions
of the world, including Europe, Asia, North America, and Oceania %. China was the ear-
liest decided to suspend all modes of transportation to and from Wuhan in January 2020
including vehicles, trains, and flights %. Since then, the travel restriction, border control,
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and MCO have been implemented by various countries including Malaysia. These actions
have a similar purpose, to cut off the chain of infection in the population. Studies have
observed the efficacy of a travel ban on the incidences of COVID-19 importations. For
example, the travel ban in Wuhan had a marked effect on the international scale, where
case importations were reduced by nearly 80.0 % until mid-February , which was con-
sistent with the estimation from the statistical model, where 226 exported cases can be
prevented by travel reduction to and from China in January-February 2020 ¢. Another
study found that the magnitude of the early epidemic outside of Wuhan was very well
predicted by the volume of human movement out of Wuhan, China alone (r? = 0.89), in
which cases exported from Wuhan before the cordon sanitaire appear to have contributed
to initiating local chains of transmission in both neighboring provinces and more distant
provinces “. The MCO implemented by the Malaysian government prohibits mass move-
ments and mass gatherings at all places nationwide including religious services, and the
closure of all business premises except manufacturers, suppliers, retailers, and food out-
lets. The MCO signifies a major step taken by the Malaysian Government to contain the
COVID-19 pandemic, which has been deemed the main reason behind the decrease in
new COVID-19 cases since mid-April . A study done in Malaysia found that a reduction
of peak active cases by 99.1%, where the implementation of the MCO measures in Malay-
sia has effectively controlled the outbreak .

The COVID-19 mortality rate could be due to the virological aspect. The ribonucleic
acid (RNA) viruses are, in general, highly susceptible to mutations, and prone to have a
high degree of changes 5'. The emergence of a more virulent COVID-19 virus was identi-
fied to infect certain countries. In a genetic study done in the United States, the virus
mainly came from Asia through a small number of infected individuals in California,
while in New York, more than 100 people initially brought the virus mainly from Europe,
suggesting as if the European type viruses are more virulent in its pathogenicity and in-
fectivity than the Asian type 3. Another genetic study also suggested that COVID-19 mu-
tation as one of the important factors that might affect the susceptibility to COVID-19 in-
fection or severity of COVID-19, in which mutation of COVID-19 happened more frequent
in Europe 81.3%, followed by South America 73.2% and Asia 14.7%, with an average fa-
tality rate of 9.3%, 5.8%, and 3.0% respectively %. In the current study, all mortality cases
in Malaysia with a history of travelling to Turkey, Saudi Arabia, India, Vietnam, and In-
donesia, there is a possibility that mutation of the virus happened and the emergence of
the more virulent virus in those countries, but we were unable to retrieve the strain of
COVID-19 viruses isolated from these patients. Besides, MOH had detected a cluster in
Sarawak, where index case (case 1580) had a history of travelling to Italy, affected 37 peo-
ple included 5 mortality cases, supports the evidence as mention above .

5. LIMITATION

There are a few limitations to this study. Firstly, the data collected are taken from
publicly announced information, hence it is incomplete. This is to preserve data confiden-
tiality according to the Personal Data Protection Act 2010 % and Personal Data Protection
Regulations 2013 %. Second, the collected data on risk factors were publicly announced in
layman’s terms. Thereby the data were not based on the ICD-10 and made it difficult to
classify the accurate risk factors. Thirdly, a short duration study. Data were collected
throughout June 2020. Mortality cases were limited to 100 because of incomplete infor-
mation, and ongoing pandemic and mortality. Despite this, we believe this study can pro-
vide thorough information on the COVID-19 mortality cases here in Malaysia as of now.

6. CONCLUSION

The COVID-19 mortality rate of Malaysia was among the lowest in the world during
the second wave COVID-19 outbreak (March until May 2020). The highest risk co-morbid
factor identified from the current study was hypertension, followed by diabetes mellitus,
cardiovascular diseases, extra-pulmonary solid malignancy, pulmonary diseases, and
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pulmonary malignancy. Those who had pulmonary malignancy, history of attending a
mass gathering, and history of travelling overseas were identified as associated factors of
COVID-19 mortality cases during the huge second wave COVID-19 outbreak in Malaysia.
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