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ABSTRACT

Battling the COVID-19 pandemic still is the main agenda of many countries in the world 
today. This study aims to describe the clinical characteristics of COVID-19-related deaths 
in Malaysia in 2020. Data was obtained from the daily press conference on the COVID-19 
situation in Malaysia. Only information on daily deaths were collected for the purpose of 
this study. A total of 471 COVID-19 deaths reported in Malaysia in 2020. Number of deaths 
reported for the age categories < 65 years old and ≥ 65 years old were almost equal. 
Majority of deaths were reported among male (66.2%), Malaysian (82.8%), from the state 
of Sabah (56.3%) and with comorbidities (75.4%). Commonly reported comorbidities were 
hypertension (53.1%), diabetes mellitus (37.6%) and heart disease (17.4%). Gout was more 
prevalent and attributed to significant rate of mortality in individuals ≥ 65 years old (6.1%; 
p = 0.011), whereas obesity (5.8%; p = 0.003) and asthma (4.5%; p = 0.040) were more 
prevalent and attributed to significant rate of mortality in individuals < 65 years old. Heart 
disease was more prevalent among males (n = 64, 20.5%; p = 0.013) and obesity was more 
prevalent among women (n = 11, 6.9%; p = 0.003). Furthermore, presence of comorbidities 
was significantly higher in Malaysians (p < 0.001) with two and more comorbidities (p = 
0.007). Early detection of risk factors for critical conditions is urgently required to provide 
adequate supportive treatment.

Keywords: Comorbidities, COVID-19, Died, Malaysia, Public data

*Corresponding author: monicadanial83@gmail.com

https://doi.org/10.21315/mjps2022.20.2.9
https://doi.org/10.21315/mjps2022.20.2.9


Malay J Pharm Sci, Vol. 20, No. 2 (2022): 105–120

Monica Danial et al.	 106

INTRODUCTION

All countries worldwide have been working primarily to reduce coronavirus disease 2019 
(COVID-19) infection and its physiological, sociological and economic impacts in their 
respective countries since 2020. The epicentre of the outbreak was reported to originate 
from a wet market in Hubei Province, Wuhan, China in December 2019, where a pneumonia-
like outbreak was reported to have a high infection rate and mortality (Jin et al. 2020). 
Subsequently, the outbreak was reported to cause by a coronavirus and it was classified 
as 2019 novel coronavirus (2019-nCoV), and the disease was named COVID-19 (Pradhan 
and Olsson 2020). Coronaviruses have been found in a large number of domestic and 
wild mammals and birds, with some studies suggesting that birds and bats are the natural 
reservoirs of the virus (Anand et al. 2020). Genetic analysis reveals that viral strains of 
COVID-19 indicated a recent shift to humans from animal reservoirs (Anand et al. 2020). 

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is primarily 
transmitted by respiratory droplets from person to person and the clinical characteristics of 
COVID-19 vary from asymptomatic respiratory infections to serious pneumonia (Kai and Kai 
2020). Clinical classifications of severity as defined by the National Health Committee of China 
are (a) mild with the imaging shows no signs of pneumonia; (b) moderate associated with 
the presence of fever, respiratory tract symptoms and imaging shows signs of pneumonia; 
(c) severe associated with the presence of any of these signs such as respiratory distress 
with a respiratory rate of 30 beats/min or in the resting state, the finger oxygen saturation is 
93% with arterial blood oxygen partial pressure (PaO2/oxygen concentration [FiO2] of 300 
mmHg); (d) critical is associated with one of the following conditions such as respiratory 
failure which requires mechanical ventilation, shock and intensive care unit (ICU) admission 
(Jin et al. 2020). Clinical staging of syndrome associated with COVID-19 in Malaysia are 
categorised into five stages. Stage 1: asymptomatic (absence of flu-like symptoms such as 
fever, dry cough, and shortness of breath or difficulty breathing and other related symptoms 
such as chills and repeated shaking, muscle pain, headache, sore throat and loss of 
sense of taste or smell); stage 2: symptomatic, no pneumonia (with symptoms and without 
pneumonia); stage 3: symptomatic with pneumonia (with symptoms and with pneumonia); 
stage 4: symptomatic with pneumonia that requires supplemental oxygen and stage 5: 
critically ill with multi-organ involvement (Ministry of Health Malaysia 2020a).

In Malaysia, about 1 in 2 COVID-19 individuals exhibit no symptoms at the time 
they tested positive (Timbuong 2020). Furthermore, a study conducted by the Institute for 
Clinical Research (ICR) Malaysia involving 5,889 COVID-19 individuals reported 31.6% 
individuals have symptoms but no lung involvement, 13.6% individuals have lung infection 
without shortness of breath, 3.5% individuals have lung infection with shortness of breath, 
1.1% individuals were very sick and 50.2% individuals exhibits no symptoms at all. 
Additionally, commonest symptoms among Malaysians upon  admission are cough, fever 
and sore throat (Institute for Clinical Research 2020). 

In 2020, there were 83,943,230 COVID-19 cases and 1,826,917 COVID-19 related 
deaths reported worldwide (Worldometers.info 2020). As of 31 December 2020, there was 
a total of 113,010 cases reported in Malaysia, with the total number of recoveries at 88,941 
cases (78.7% of the total cases) and 471 deaths (0.42% of the total cases) (Ministry of 
Health Malaysia 2020d).The death toll for every 1 million people in the United States of 
America was 741, United Kingdom 732, Indonesia 54 and the Philippines 70, while deaths 
in Malaysia were still at a low level of 9 deaths per 1 million population (Worldometers.
info 2020). Data reported from Malaysia indicated about 85.4% of the total mortality due to 
COVID-19 were among individuals aged ≥ 50 years old with high blood pressure, diabetes 
and heart disease (Ministry of Health Malaysia 2020e). 
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Therefore, the present study aims to describe the clinical characteristics of COVID-
19-related deaths and the association between demographic factors and comorbidities in 
individuals died with COVID-19 in Malaysia.

METHODS

Data Collection from the COVID-19 Publicly Available Data in Malaysia

Public data that was presented by the Director-General of the Ministry of Health (MOH) 
Malaysia during the daily press conference on the COVID-19 situation in Malaysia in year 
2020 were collected retrospectively for the purpose of this study. The duration of the data 
collected for this study was from the time the first case of COVID-19 positive case reported in 
Malaysia which was on 25 January 2020 until 31 December 2020. Only information on daily 
deaths were collected for the purpose of this study which includes the death number, state 
of origin, gender, age, place where the death was recorded and presence of comorbidities. 
Data from all the 471 deaths reported among COVID-19 positive individuals in Malaysia in 
the year 2020 were included in the study and none was excluded.

At the onset of the COVID-19 outbreak in Wuhan, China, the MOH responded 
with the preparedness to contain the infection in Malaysia. MOH activated the National 
Crisis Preparedness and Response Centre (CPRC) to monitor current developments on 
COVID-19 in the country and to prepare for the pandemic (Ministry of Communication and 
Multimedia Malaysia 2020). 

Daily COVID-19 positive cases for SARS-CoV-2 from all the 13 states and 3 
federal territories (Kuala Lumpur, Putrajaya and Labuan) in Malaysia will be identified 
through positive reverse transcription-polymerase chain reaction (RT-PCR) results that 
were conducted at various government and non-government health facilities which must be 
uploaded into the Public Health Laboratory Information System (SIMKA), which is monitored 
by the MOH through the District Health Office (PKD), the State Health Department and 
the National Public Health Laboratory to ensure the appropriateness of the results (CPRC 
Kebangsaan-Kementerian Kesihatan Malaysia 2020). Daily COVID-19 positive cases for 
the completed data which consist of cases in each state, number of recovered and new 
cases, new clusters information, number of individuals in the ICU, number of individuals 
requiring oxygen support and number of daily deaths. Only the death number, state of 
origin, gender, age, place where the death was recorded and presence of comorbidities will 
be briefly described for COVID-19 positive individuals who died daily. This information will 
be sent from PKDs of all the states and federal territories to the CPRC by 12 noon daily. 
These data together with the advice on cubing the COVID-19 infections will be presented 
by the Director-General of the MOH Malaysia during the daily press conference on the 
COVID-19 situation in Malaysia (Ministry of Health Malaysia 2020d) and thereafter the 
contents of the press statement are made available on the website (Bernama 2021).

COVID-19-related deaths were defined as those occurring in individuals who 
tested positive through RT-PCR, independently from pre-existing diseases that may have 
caused or contributed to death. The system was unable to collect detailed clinical data 
(CPRC Kebangsaan-Kementerian Kesihatan Malaysia 2020). 
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Ethical Approval 

The study was carried out after obtaining the approval from the Medical Research & Ethics 
Committee (MREC), Ministry of Health Malaysia (MOH). Study approval number: KKM/
NIHSEC/ P20-1920 (4) dated 10 September 2020.

The need to obtain consent from study participants was waived as there is no 
direct interaction with the study participants in accordance with the Medical Research and 
Ethics Committee (MREC), MOH Malaysia regulations.

Statistical Analysis

Data were expressed as mean ± SD, median (interquartile range [IQR]) or percentages, 
as appropriate. Continuously distributed variables were analysed using either t-test or 
Mann-Whitney U test depending on skewness of data, whereas for categorical variables 
analysis was performed using the Pearson’s chi-squared (X2) test. All statistical analysis 
was performed using IBM SPSS version 22.0, SPSS, Inc., Chicago, IL) statistical software. 
Two-sided p-values of less than 0.05 were considered statistically significant.

RESULTS

Demographic Characteristics

In Malaysia, 2020 was the first year of our nation’s battle against the COVID-19 pandemic, 
with a total of 471 deaths reported among COVID-19 positive individuals. The mean age of 
individuals who died with COVID-19 infection was 63 (SD = 15.99) years old (Table 1), with 
those below 65 years old makes up to about 52% of the total. The minimum age reported 
was 1 year old Malaysian and, the maximum age was 130 years old non-Malaysian, both 
deaths were reported from the state of Sabah (Ministry of Health 2020b; 2020c). Males 
constitute over 66% and more than 80% of deaths were reported among Malaysians. Over 
75% of these individuals were reported with at least one pre-existing comorbidities. Majority 
of the individuals were reported with comorbidities such as hypertension (n = 250, 53.1%), 
diabetes mellitus (n = 177, 37.6%), heart disease (n = 82, 17.4%), kidney disease (n = 68, 
14.4%) and dyslipidaemia (n = 56, 11.9%). From the top 5 hospitals that reported the most 
deaths in 2020, the top 3 hospitals were the Hospital Duchess of Kent (n = 81, 17.2%), 
Hospital Queen Elizabeth (n = 73, 15.5%) and Hospital Tawau (n = 56, 11.9%) which are 
all located in the state of Sabah, East Malaysia. The remainder two hospitals are located in 
West Malaysia: Hospital Sungai Buloh, Selangor (n = 38, 8.1%) and Hospital Enche’ Besar 
Hajjah Khalsom, Johor (n = 25, 5.3%), respectively. This resulted in more than 50% of 
deaths was reported from the state of Sabah compared to other states in Malaysia.  
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Table 1: Demographic characteristics of COVID-19 positive individuals  
who died in Malaysia in year 2020 (n = 471).

Characteristics
Overall (n = 471)

Mean (SD) n (%)
Age (years old) 63.0 (15.99)

˂ 65 243 (51.6)

≥ 65 228 (48.4)

Gender

Male 312 (66.2)

Female 159 (33.8)

Nationality

Malaysian 390 (82.8)

Non-Malaysian 81 (17.2)

State reported

Sabah 265 (56.3)

Selangor 38 (8.1)

Johor 36  (7.6)

Kuala Lumpur 30 (6.4)

Sarawak 18 (3.8)

Others 84 (17.8)

Comorbidities

Hypertension 250 (53.1)

Diabetes mellitus 177 (37.6)

Heart disease 82 (17.4)

Kidney disease 68 (14.4)

Dyslipidaemia 56 (11.9)

Stroke 49(10.4)

Gout 18 (3.8)

Lung disease 17 (3.6)

Cancer 16 (3.4)

Obesity 16 (3.4)

Asthma 14 (3.0)

Others 51 (10.8)

Number of comorbidities

0 116 (24.6)

1 111 (23.6)

2 92 (19.5)

3 106 (22.5)

4 or more 46 (9.8)
(continued on next page)
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Table 1: (continued)

Characteristics
Overall (n = 471)

Mean (SD) n (%)
Hospital where death reported

Hospital Duchess of Kent 81 (17.2)

Hospital Queen Elizabeth 73 (15.5)

Hospital Tawau 56 (11.9)

Hospital Sungai Buloh 38 (8.1)

Hospital Enche’ Besar Hajjah Khalsom 25 (5.3)

Others     198 (41.9)
Note: SD = standard deviation.

Second and Third COVID-19 Infection Wave in Malaysia

COVID-19 infection waves show a progressive increase in daily reported positive cases and 
mortality over time. When these figures are graphed over time, they form a wave pattern, 
indicating that the incidence of infection peaked during a specific time frame, followed by 
a valley. A wave is the crest-trough pattern of an epidemic’s or pandemic’s spread (Dutta 
2021). 

Three infection waves of COVID-19 pandemic have been reported in Malaysia by 
the end of 2020. There have been no deaths reported in the first infection wave which begun 
in 25 January 2020 and ended in 16 February 2020. In the second infection wave which 
begun on 27 February 2020 until 30 June 2020, about 141 deaths were reported (Ahmad 
and Pfordten 2020). Simultaneously, the third infection wave which begun on 8 October 
2020 and which is still activate at the end of 2020, have been reported with 330 deaths 
(New Straits Times 2020a). Majority of the deaths reported from the second wave were 
primarily from Hospital Kuala Lumpur (n = 17) and from Wilayah Persekutuan Kuala Lumpur 
(n = 26) (Figure 1) and majority of the deaths reported from the third wave were from the 
Hospital Duchess of Kent (n = 80) and state of Sabah (n = 247) (Figure 2). The association 
between COVID-19 infection waves and demographic parameters aids in the localisation of 
higher incidence of positive cases and mortality throughout the respective wave time frame 
in different states in Malaysia. As a comparison the number of deaths reported in the third 
infection rate was alarmingly high compared to the first two infection waves.  
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Figure 1: Hospitals that reported highest number of COVID-19 related mortalities in 
Malaysia for year 2020 based on infection wave.

Figure 2: States that reported highest number of COVID-19 related mortalities in Malaysia 
for year 2020 based on infection wave.

Association between Demographic Factors and Comorbidities 

To access the demographic association between the reported comorbidities, an analysis 
was performed based on the categories of age, gender, nationality and state reports. 
Individuals who died with COVID-19 in Malaysia had a high prevalence of comorbidities, 
with hypertension and diabetes mellitus accounting for more than 40% of all reported 
comorbidities (Table 2). 
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In terms of age category-based comparison, gout was most prevalent among 
individuals ≥ 65 years old (n =14, 6.1%) with higher rate of mortality (p = 0.011). On contrary, 
comorbidities obesity (n = 14, 5.8%; p = 0.003) and asthma (n = 11, 4.5%; p = 0.040) were 
more prevalent among individuals who were < 65 years old with significant mortality rates. 
Heart disease was more prevalent among males (n = 64, 20.5%; p = 0.013) and obesity 
was more prevalent among women (n = 11, 6.9%; p = 0.003) in gender-based comparison 
among individuals who died with COVID-19. Furthermore, a nationality-based comparison 
of individuals who died with COVID-19 shows that Malaysians had a higher prevalence of 
comorbidities such as hypertension (n = 229, 58.7%; p < 0.001), diabetes mellitus (n = 158, 
40.5%; p = 0.004), kidney disease (n = 65, 16.7%; p = 0.003) and dyslipidaemia (n = 53, 
13.6%; p = 0.012).

The state-based comparison was made using Sabah and non-Sabah states as 
many positive cases emerged from the state of Sabah that spread to the other states in 
Malaysia following the Sabah state by-elections (New Straits Times 2020b). By the end of 
2020, non-Sabah states recorded a higher number and a more significant prevalence of 
individuals who died with COVID-19 with comorbidities such as diabetes mellitus (n = 95, 
46.1%; p = 0.001) and kidney disease (n = 45, 21.8%; p < 0.001). 

Malaysians reported having more comorbidities than non-Malaysians, indicating 
a significant difference in the association between the number of comorbidities and the 
demographic factor (p < 0.001).

The presence or absence of comorbidities was compared to demographic 
factors. There were about 335 individuals with comorbidities and 116 individuals without 
comorbidities. Categories that had higher rates of mortality among individuals who died 
with COVID-19 were individuals who were ≥ 65 years old (OR: 1.13; 95% CI: 0.73, 1.75), 
female (OR: 1.05; 95% CI: 0.66, 1.66), Malaysian (OR: 3.27; 95% CI: 1.93, 5.54) and from 
the non-Sabah state (OR: 1.00; 95% CI: 0.63, 1.58). Malaysians with comorbidities had 
higher mortality rate when compared between the presence or absence of comorbidities  
(p < 0.001) (Table 3). 

Similarly, when comparison was made between the presence of 1 (n = 111) and 
≥ 2 (n = 244) comorbidities, categories that had higher rates of mortality among individuals 
who died with COVID-19 were individuals who were ≥ 65 years old (OR: 1.09; 95% CI: 0.69, 
1.73), female (OR: 1.01; 95% CI: 0.62, 1.64), Malaysian (OR: 2.47; 95% CI: 1.28, 4.77) and 
from non-Sabah state (OR: 1.44; 95% CI: 0.90, 2.32). Malaysians with ≥ 2 comorbidities 
had higher mortality rate (p = 0.007) (Table 4).

Table 3: Comparison of demographic factors between without and with any comorbidities.

Characteristics

Without 
(n = 116)

With 
(n = 355)

Simple logistic 
regression

Multiple logistic 
regression

n (%) n (%) Crude OR  
(95% CI) p-value Adj. OR (95% CI) p-value

Age (years old)

˂ 65 65 (56.0) 178 (50.1) 1.00 (ref.) 1.00 (ref.)

≥ 65 51 (44.0) 177 (49.9) 1.27 (0.83, 1.93) 0.271 1.13 (0.73, 1.75) 0.570

Gender

Male 76 (65.5) 236 (66.5) 1.00 (ref.) 1.00 (ref.)

Female 40 (34.5) 119 (33.5) 0.96 (0.62, 1.49) 0.849 1.05 (0.66, 1.66) 0.840

(continued on next page)
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Table 3: (continued)

Characteristics

Without 
(n = 116)

With 
(n = 355)

Simple logistic 
regression

Multiple logistic 
regression

n (%) n (%) Crude OR  
(95% CI) p-value Adj. OR (95% CI) p-value

Nationality

Non-Malaysian 37 (31.9) 44 (12.4) 1.00 (ref.) 1.00 (ref.)

Malaysian 79 (68.1) 311 (87.6) 3.31 (2.00, 5.47) < 0.001* 3.27 (1.93, 5.54) < 0.001*

State reported

Sabah 71 (61.2) 194 (54.6) 1.00 (ref.) 1.00 (ref.)

Non-Sabah 45 (38.8) 161 (45.4) 1.31 (0.85, 2.01) 0.217 1.00 (0.63, 1.58) 0.999

Notes: Adj. OR (95% CI) = adjusted odds ratio (95% confidence interval); *p-value < 0.05.

Table 4: Comparison of demographic factors between 1 comorbidity and ≥ 2 comorbidities.

Characteristics

1
(n = 111)

≥ 2 
(n = 244)

Simple logistic 
regression

Multiple logistic 
regression

n (%) n (%) Crude OR  
(95% CI) p-value  Adj. OR  

(95% CI)
p-value

Age (years old)

˂ 65 59 (53.2) 119 (48.8) 1.00 (ref.) 1.00 (ref.)

≥ 65 52 (46.8) 125 (51.2) 1.19 (0.76, 1.87) 0.444 1.09 (0.69, 1.73) 0.718

Gender

Male 73 (65.8) 163 (66.8) 1.00 (ref.) 1.00 (ref.)

Female 38 (34.2) 81 (33.2) 0.96 (0.59, 1.53) 0.848 1.01 (0.62, 1.64) 0.969

Nationality

Non-Malaysian 23 (20.7) 21 (8.6) 1.00 (ref.) 1.00 (ref.)

Malaysian 88 (79.3) 223 (91.4) 2.78 (1.46, 5.27) 0.002* 2.47 (1.28, 4.77) 0.007*

*State reported

Sabah 70 (63.1) 124 (50.8) 1.00 (ref.) 1.00 (ref.)

Non-Sabah 41 (36.9) 120 (49.2) 1.65 (1.04, 2.62) 0.032* 1.44 (0.90, 2.32) 0.132

Notes: Adj. OR (95% CI) = adjusted odds ratio (95% confidence interval); *p-value < 0.05.

DISCUSSION

Public data categorisation to access the demographic association between the reported 
comorbidities in this study provides more comprehensive details of the COVID-19 related 
mortality from public domains in Malaysia. 

From our study, two thirds of individuals who died in 2020 due to COVID-19 were 
Malaysian men. Similarly, studies conducted in China and Italy reported deaths occurred in 
primarily in COVID-19 positive males compared to females (Di Stadio et al. 2020). Gender 
is a risk factor for increased severity and mortality in individuals with COVID-19, regardless 
of age and susceptibility due to composition of sex chromosomes which plays an important 
role disease outcome (Jin et al. 2020). Shorter life expectancy in men (72.2 years old) 
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compared to women (77.3 years old) in Malaysia and worldwide (DOSM, 2020) would 
correlate to a higher prevalence of mortality in men as disease outcomes.

Males and females show a distinct difference in immune system responses, with 
females developing better immune responses to pathogens due to the presence of two 
copies of X chromosomes instead of one copy in males. Females have better strategy to 
overcome the early attack of the SARS-CoV-2 virus due to two copies of X chromosomes 
compared to males (Pradhan and Olsson 2020). In addition, sex hormone oestrogen, which 
is more prevalent in females, enhances protection from severe acute respiratory syndrome 
(SARS) infections (Channappanavar et al. 2017). 

Furthermore, the differences in immune system responses between males and 
females can be a significant contributor to viral load, disease severity and mortality (Heron 
2019). Similar to our study findings, males are associated with higher mortality due to heart 
disease, diabetes, liver disease, kidney disease and cancer, as these diseases are primarily 
gender-related and thus may be attributed to gender-specific mortality among positive 
COVID-19 individuals (Wakabayashi 2017). A recent study stated that coronavirus can be 
present in male testis with viral RNA analysis revealed that males display delayed viral 
clearance of SARS-CoV-2 RNA compared to females (Zheng et al. 2020).

The state of Sabah, East Malaysia, had the highest number of COVID-19 deaths 
in Malaysia in 2020. Coronavirus infections have been on the rise in Sabah since a state-
wide election in September 2020 (New Straits Times 2020b). Thus, the higher prevalence of 
mortality among in the state of Sabah could be attributed to delay in seeking treatment even 
after falling ill that are likely leading to more severe COVID-19 infections and the state’s 
higher death rate. Furthermore, other possible factors were many communities live far in the 
interior or on remote islands rendering contact tracing or transporting individuals to health 
facilities quickly (Rozanna 2020). 

Finding from our study indicates that, a minor proportion of the individual who 
were < 65 years old who died with COVID-19 had lesser or no comorbidities compared with 
individuals who were ≥ 65 years old who had higher number of comorbidities. This indicates 
that, healthy individuals can potentially develop clinically significant respiratory and non-
respiratory complications from COVID-19, which can be life-threatening. In contrast, older 
individuals are more vulnerable to mortality due to their pre-existing comorbidities condition 
(Palmieri et al. 2020). Moreover, some of the positive COVID-19 individuals identified in the 
public domain in Malaysia were listed as brought in dead (BID) suggesting that the person 
had died before they could be admitted to hospital, and therefore no comorbidities had been 
reported (Salim 2020). 

Gout was prevalent and increased the mortality rate in individuals aged ≥ 65 years 
old. Individuals with gout are usually present with elevated amounts of auto-inflammatory 
interleukin-1β (Topless et al. 2020). It has been reported that the overexpression of 
interleukin-1β by the body’s innate immune response could potentially lead to increased 
immune response to SARS-CoV-2, resulting in people with gout will be at risk of poor 
COVID-19 outcomes (Del Valle et al. 2020).

This study’s results coincides with previously reported studies, which reported that 
severe symptoms and higher mortality were observed when comorbidities such as diabetes, 
hypertension, cardiovascular disease and kidney disease are present in both young and 
older individuals (Di Stadio et al. 2020). The elevated protein furin levels in the blood plasma 
act as an independent predictor for disease onset, progression and premature mortality 
in individuals with diabetes, heart disease and kidney disease (Fernandez et al. 2018). 
Weak immune system in the body enables furin-mediated entry of the SARS-CoV-2 virus 
into target cells thereby increasing the viral load (Critchley et al. 2018). Severely impacted 
organs by SARS-CoV-2 infection, were the lungs, liver and kidney that exhibits high 
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expressions of furin (Ganesan et al. 2020). Additionally, SARS-CoV-2 infection can cause 
direct primary myocardial injury or worsen original myocardial injury (Oudit et al. 2009). It 
was further confirmed with the detection of ribose nucleic acid (RNA) of SARS-CoV from the 
heart tissues of the dead COVID-19 individuals (Li et al. 2020).

Obesity is a risk factor for COVID-19-related mortality in both men and women. This 
finding is consistent with recent research indicating that obesity is a risk factor (Huang et al. 
2020). The adipose tissues of obese individuals could serve as a potential reservoir for the 
deposition of SARS-CoV-2 before they spread to other organs in the body. This is achieved 
by the alteration of immune response which directly weakens the host defence and leads to 
cytokine storm in case of infection with SARS-CoV-2 in obese individuals (Sattar, McInnes 
and McMurray 2020). Obesity diminishes the role of the lungs through increased resistance 
in the airways and increased difficulty in expanding the lungs. When obese individuals are 
to be admitted to ICU, it is difficult to raise their oxygen saturation levels and ventilate them 
(Sattar, McInnes and McMurray 2020), which ultimately leads to death. 

The majority of individuals who died with COVID-19 in Malaysia in year 2020, 
had at least of two or more comorbidities. Similarly, previously reported studies corelated 
presence of multiple comorbidities with elevated risk of mortality and adverse outcomes in 
COVID-19 positive individuals (Fernandez et al. 2018). Also, it was reported that the major 
comorbidities such as hypertension and diabetes were more common in older individuals, 
in contrast with comorbidities such as obesity, HIV and chronic liver disease which were 
more prevalent in younger individuals (Palmieri et al. 2020). In case of an individual with 
many comorbidities, COVID-19 infection could be attributed as cause of death, but there 
is no confirmation can be made on this. This is because it is difficult to establish the cause 
of death in persons with multiple comorbidities and infected with SARS-CoV-2. Therefore, 
it is important to establish internationally agreed criteria to classify deaths as attributable 
to COVID- 19 infection as to ease reporting and global comparison (Palmieri et al. 2020). 
Thus, to over this problem, the WHO has issued international guidelines for the certification 
and coding of SARS-CoV-2 infections as a cause of death, which will help to standardise 
and compare mortality outcomes across countries (World Health Organization 2020).

Study Limitation

In this study, only the brief information described for COVID-19 positive individuals who 
died daily in Malaysia that was presented by the Director-General of MOH Malaysia during 
his daily press conference on the COVID-19 situation in Malaysia was included in this 
study. The limited data sharing was done to avoid misinterpretations by the public (Razak 
2020). Secondly, there could be underreporting for some pre-existing conditions. Lastly, 
generalisability of our findings may be limited, as we provide data only on COVID-19 deaths 
reported in Malaysia in 2020.

CONCLUSION

Majority of individuals who died with COVID-19 in Malaysia in year 2020 were present 
with multiple comorbidities such as hypertension, diabetes mellitus, gout, obesity, asthma 
and heart disease. Additionally, small proportion of deaths occurred in individuals with 
COVID-19 who did not have pre-existing comorbidities. Early detection of risk factors for 
critical conditions is urgently required, not only to define more specifically the underlying 
clinical and epidemiological characteristics, but also to promote adequate supportive 
treatment and prompt access to the ICU. Though the data for the research is localised, the 



117	 COVID-19 and Clinical Characteristics

Malay J Pharm Sci, Vol. 20, No. 2 (2022): 105–120

comorbidities that were associated with the mortality among the COVID-19 individuals were 
the comorbidities that were profoundly found and reported in our region. For future research, 
it is recommended an online system is adopted to automatically capture the COVID-19 data 
in real-time which could provide more detailed information for more in-depth research and 
analysis. These data could also aid in prediction research, in predicting possible infection 
waves in the future, which will enable the deployment of resources and manpower where 
ever it is most needed.

ACKNOWLEDGEMENTS 

We would like to thank the Director General of Health Malaysia for the permission to publish 
this article. The data set of this study are publicly available from the daily press statement by 
the Ministry of Health Malaysia on updates on the COVID-19 situation in Malaysia.

REFERENCES

AHMAD, R. & PFORDTEN, D. (2020) Turning the tide on Malaysia’s third COVID-19 
wave, The Star. https://www.thestar.com.my/news/nation/2020/10/14/turning-the-tide-on-
malaysias-third-covid-19-wave

ANAND, K. B., KARADE, S., SEN, S. & GUPTA, R. M. (2020) SARS-CoV-2: Camazotz’s 
curse, Medical Journal Armed Forces India, 76: 136–141. https://doi.org/10.1016/j.
mjafi.2020.04.008

BERNAMA (2021) Data, laporan harian COVID-19 di Malaysia sahih dan tepat - Dr 
Adham [Online]. Kuala Lumpur: Astro AWANI Network Sdn. Bhd. (535275-D) https://www.
astroawani.com/berita-malaysia/data-laporan-harian-covid19-di-malaysia-sahih-dan-tepat-
dr-adham-295501 (15 Jun 2021).

CHANNAPPANAVAR, R., FETT, C., MACK, M., TEN EYCK, P. P., MEYERHOLZ, D. K. & 
PERLMAN, S. (2017) Sex-based differences in susceptibility to severe acute respiratory 
syndrome coronavirus infection, Journal of Immunology, 198: 4046–4053. https://doi.
org/10.4049/jimmunol.1601896

CPRC KEBANGSAAN-KEMENTERIAN KESIHATAN MALAYSIA (2020) COVID-19 
updates. Crisis Preparedness & Response Center (CRRC) Ministry of Health Malaysia.

CRITCHLEY, J. A., CAREY, I. M., HARRIS, T., DEWILDE, S., HOSKING, F. J. & COOK, 
D. G. (2018) Glycemic control and risk of infections among people with type 1 or type 2 
diabetes in a large primary care cohort study, Diabetes Care, 41: 2127–2135. https://doi.
org/10.2337/dc18-0287

DEL VALLE, D. M., KIM-SCHULZE, S., HUANG, H.-H., BECKMANN, N. D., NIRENBERG, 
S., WANG, B. et al. (2020) An inflammatory cytokine signature predicts COVID-19 severity 
and survival, Nature Medicine, 26: 1636–1643. https://doi.org/10.1038/s41591-020-1051-9



Malay J Pharm Sci, Vol. 20, No. 2 (2022): 105–120

Monica Danial et al.	 118

DI STADIO, A., RICCI, G., GRECO, A., DE VINCENTIIS, M. & RALLI, M. (2020) Mortality 
rate and gender differences in COVID-19 patients dying in Italy: A comparison with other 
countries, European Review for Medical and Pharmacological Sciences, 24: 4066–4067.

DOSM (2020) Abridged life tables, Malaysia, 2017–2019 [Online]. 
Putrajaya, Malaysia. https://www.dosm.gov.my/v1/index.php?r=column/
cthemeByCat&cat=116&bul_id=R0VPdE1mNEdRQms2S0M4M1ZsSlVEdz09&menu_
id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09 (18 January 2021).

DUTTA, P. K. (2021) What is a COVID-19 wave? How do we identify it? India Today.

FERNANDEZ, C., RYSÄ, J., ALMGREN, P., NILSSON, J., ENGSTRÖM, G., ORHO-
MELANDER, M. et al. (2018) Plasma levels of the proprotein convertase furin and 
incidence of diabetes and mortality, Journal of Internal Medicine, 284: 377–387. https://doi.
org/10.1111/joim.12783

GANESAN, S. K., VENKATRATNAM, P., MAHENDRA, J. & DEVARAJAN, N. (2020) 
Increased mortality of COVID-19 infected diabetes patients: Role of furin proteases, 
International Journal of Obesity (London), 44: 2486–2488. https://doi.org/10.1038/s41366-
020-00670-9

HERON, M. (2019) Deaths: Leading causes for 2017, National Vital Statistics Report, 68: 
1–77.

HUANG, R., ZHU, L., XUE, L., LIU, L., YAN, X., WANG, J. et al. (2020) Clinical findings of 
patients with coronavirus disease 2019 in Jiangsu Province, China: A retrospective, multi-
center study, PLOS Neglected Tropical Diseases, 14: e0008280. https://doi.org/10.1371/
journal.pntd.0008280

INSTITUTE FOR CLINICAL RESEARCH (2020) Clinical presentation of COVID-19 patients 
at admission. Kuala Lumpur, Malaysia: Institute for Clinical Research, NIH.

JIN, J.-M., BAI, P., HE, W., WU, F., LIU, X.-F., HAN, D.-M. et al. (2020) Gender differences 
in patients with COVID-19: Focus on severity and mortality, Frontiers in Public Health, 8: 
152. https://doi.org/10.3389/fpubh.2020.00152

KAI, H. & KAI, M. (2020) Interactions of coronaviruses with ACE2, angiotensin II, and RAS 
inhibitors—Lessons from available evidence and insights into COVID-19. Hypertension 
Research, 43: 648–654. https://doi.org/10.1038/s41440-020-0455-8

LI, J., GUO, T., DONG, D., ZHANG, X., CHEN, X., FENG, Y. et al. (2020) Defining heart 
disease risk for death in COVID-19 infection, QJM: An International Journal of Medicine, 
113: 876–882. https://doi.org/10.1093/qjmed/hcaa246

MINISTRY OF COMMUNICATION AND MULTIMEDIA MALAYSIA (2020) Langkah-
langkah kesiapsiagaan dan respon KKM novel coronavirus [Online]. Jabatan Penerangan 
Malaysia. https://www.penerangan.gov.my/japenv2/index.php/2020/01/26/langkah-
langkah-kesiapsiagaan-dan-respon-kkm-novel-coronavirus/ (15 Jun 2021) 



119	 COVID-19 and Clinical Characteristics

Malay J Pharm Sci, Vol. 20, No. 2 (2022): 105–120

MINISTRY OF HEALTH MALAYSIA (2020a) Clinical management of confirmed COVID-19 
case in adult and paediatric. Putrajaya, Malaysia: Ministry of Health Malaysia.

MINISTRY OF HEALTH MALAYSIA (2020b) Kenyataan akhbar KPK 9 November 2020 – 
Situasi semasa jangkitan penyakit coronavirus 2019 (COVID-19) di Malaysia. Putrajaya, 
Malaysia: Ministry of Health Malaysia.

MINISTRY OF HEALTH MALAYSIA (2020c) Kenyataan akhbar KPK 28 November 2020 
– Situasi semasa jangkitan penyakit coronavirus 2019 (COVID-19) di Malaysia. Putrajaya, 
Malaysia: Ministry of Health Malaysia.

MINISTRY OF HEALTH MALAYSIA (2020d) Kenyataan akhbar KPK 31 Disember 2020 – 
Situasi semasa jangkitan penyakit coronavirus 2019 (COVID-19) di Malaysia. Putrajaya, 
Malaysia: Ministry of Health Malaysia.

MINISTRY OF HEALTH MALAYSIA (2020e) Keupayaan Malaysia merawat pesakit 
COVID-19 : Kadar sembuh dan kadar kematian di Malaysia berbanding dunia. Kuala 
Lumpur, Malaysia: Facebook.

NEW STRAITS TIMES (2020a) Health DG: Malaysia entering 3rd wave of COVID-19 
pandemic. Kuala Lumpur: New Straits Times.

NEW STRAITS TIMES (2020b) Malaysia coronavirus cases jump most in over 2 weeks 
after Sabah vote [Online]. Kuala Lumpur, Malaysia. https://www.straitstimes.com/asia/east-
asia/malaysia-coronavirus-cases-jump-most-in-over-2-weeks-after-sabah-vote (8 January 
2021).

OUDIT, G. Y., KASSIRI, Z., JIANG, C., LIU, P. P., POUTANEN, S. M., PENNINGER, J. M. et 
al. (2009) SARS-coronavirus modulation of myocardial ACE2 expression and inflammation 
in patients with SARS, European Journal of Clinical Investigation, 39: 618–625. https://doi.
org/10.1111/j.1365-2362.2009.02153.x

PALMIERI, L., VANACORE, N., DONFRANCESCO, C., LO NOCE, C., CANEVELLI, 
M., PUNZO, O. et al. (2020) Clinical characteristics of hospitalized individuals dying with 
COVID-19 by age group in Italy, The Journal of  Gerontology Series A Biological Sciences 
and Medical Sciences, 75: 1796–1800. https://doi.org/10.1093/gerona/glaa146

PRADHAN, A. & OLSSON, P. E. (2020) Sex differences in severity and mortality from 
COVID-19: Are males more vulnerable? Biology of Sex Differences, 11: 53. https://doi.
org/10.1186/s13293-020-00330-7

RAZAK, R. (2020) Dr Adham: Health Ministry won’t share COVID-19 data with states to 
avoid confusion. Malay Mail. https://www.malaymail.com/news/malaysia/2020/11/04/dr-
adham-health-ministry-wont-share-covid-19-data-with-states-to-avoid-conf/1919251

ROZANNA, L. (2020) In Malaysia’s Sabah, pandemic rages as migrants flee testing. 
Reuters.

SALIM, S. (2020) Forty-four COVID-19 cases died before reaching hospital in second, third 
pandemic waves—Health D-G. Kuala Lumpur, Malaysia: theedgemarkets.com.



Malay J Pharm Sci, Vol. 20, No. 2 (2022): 105–120

Monica Danial et al.	 120

SATTAR, N., MCINNES, I. B. & MCMURRAY, J. J. V. (2020) Obesity is a risk 
factor for severe COVID-19 infection, Circulation, 142: 4–6. https://doi.org/10.1161/
CIRCULATIONAHA.120.047659

TIMBUONG, J. (2020) 12 deaths in a single day. The Star. https://www.thestar.com.my/
news/nation/2020/11/04/12-deaths-in-a-single-day

TOPLESS, R. K., PHIPPS-GREEN, A., LEASK, M., DALBETH, N., STAMP, L. K., ROBINSON, 
P. C. et al. (2020) Gout, rheumatoid arthritis and the risk of death from COVID-19: An analysis 
of the UK Biobank, medRxiv, preprint. https://doi.org/10.1101/2020.11.06.20227405

WAKABAYASHI, I. (2017) Gender differences in cardiovascular risk factors in patients with 
coronary artery disease and those with type 2 diabetes, Journal of Thoracic Disease, 9: 
E503–E506. https://doi.org/10.21037/jtd.2017.04.30

WORLD HEALTH ORGANIZATION (2020) COVID-19—Guidelines for death certification 
and coding [Online]. https://www.who.int/classifications/icd/Guidelines_Cause_of_Death_
COVID-19-20200420-EN.pdf (19 January 2021).

WORLDOMETERS.INFO (2020) Coronavirus (COVID-19) mortality rate [Online]. Dover, 
Delaware, U.S.A. https://www.worldometers.info/coronavirus/coronavirus-death-rate/  
(8 December 2020). 

ZHENG, S., FAN, J., YU, F., FENG, B., LOU, B., ZOU, Q. et al. (2020) Viral load dynamics 
and disease severity in patients infected with SARS-CoV-2 in Zhejiang Province, 
China, January–March 2020: Retrospective cohort study. BMJ, 369: m1443. https://doi.
org/10.1136/bmj.m1443


