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Abstract 

The coronavirus disease 2019 (COVID-19) outbreak, prompted by SARS-CoV-2, has had far-reaching global 

consequences, needing a multidimensional response including public health, economic, and scientific 

endeavours. Although vaccinations have been produced, new mutations pose difficulties. Genetics of the 

host has been identified as a crucial determinant of COVID-19 illness severity, with studies finding 

particular genetic variants associated with disease manifestations. However, there is a lack of studies on 

genetic risks in the Association of Southeast Asian Nations (ASEAN) region. This review seeks to fill this 

void by investigating the genetic risks of COVID-19 across ASEAN countries, considering the region’s 

different populations, demographics, and social factors. We review recent research on genetic variations 

linked to COVID-19 susceptibility, severity, and viral burden from Thailand, Indonesia, and Vietnam. These 

findings are consistent with global reports emphasising the significance of TMPRSS2, ACE2, IFNAR2, and 

TYK2 genes.  According to these findings, these genes have been reported to be involved in the SARS-CoV-

2 entry pathway (ACE2 and TMPRSS2) and host immune response (IFNAR2, TYK2). The involvement of 

TMPRSS2, ACE2, IFNAR2, and TYK2 genes in coronavirus pathogenesis varies across populations and 

geographic regions. Consequently, analyzing genetic variants of these genes can elucidate their relationship 

with the severity of COVID-19. However, additional study is required to clarify genetic variables across all 

ASEAN nations. It is critical to address problems such as limited sample numbers, study design, and 

replication of findings to confirm these correlations. Furthermore, considering demographic, 

socioeconomic, and cultural characteristics influencing COVID-19 outcomes among ASEAN countries is 

critical for effective public health interventions. To better combat the pandemic, the ASEAN area must 

address these obstacles and increase its research efforts to gain a more in-depth understanding of the 

genetic risks associated with COVID-19 within the region’s various ASEAN populations. 
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Introduction 

COVID-19 is a highly contagious viral illness caused by the SARS-CoV-2 virus. It first appeared in Wuhan, 

China, in December 2019 and quickly spread globally, culminating in a pandemic 1. Infected people may 

have a wide range of symptoms, from no symptoms to life-threatening respiratory distress 1. The most 

common COVID-19 symptoms are cough, fever, and difficulty in breathing 1. COVID-19 poses a substantial 

threat to public health due to its high transmission rates and potential for severe results, particularly in 

vulnerable groups such as the elderly and those with pre-existing health issues. The outbreak of COVID-19 

has had extraordinary worldwide repercussions, triggering a complex global crisis that includes public 

health, social, economic, and political elements.  

To combat the virus’s spread, governments worldwide have established various measures, including 

lockdowns, travel restrictions, and social distancing protocols 2. These efforts attempted to lessen the 

burden on healthcare systems and flatten the infection rate curve. Despite these efforts, the virus has killed 

millions of people and infected millions more, putting a strain on the world’s healthcare systems 3,4. The 

scientific community has contributed to the solution, working relentlessly to study the virus and produce 

efficient diagnoses, treatments, and vaccines. The rapid development and approval of numerous 

vaccinations for emergency use proved the strength of global collaboration and scientific progress. 

Nonetheless, new mutations have caused difficulties in vaccination effectiveness and public health 

interventions5. 

SARS-CoV-2 utilizes specific molecules to enter cells 6. Transmembrane protease serine 2 (TMPRSS2) 

cleaves the spike (S) protein of SARS-CoV-2, facilitating viral entry into host cells and contributing to 

immune evasion, crucial for evading host immune surveillance. Angiotensin-converting enzyme 2 (ACE2) 

serves as a receptor for SARS-CoV-2 attachment, enabling viral entry into cells 7,8. The interaction between 

ACE2 and the virus enhances immune evasion by concealing the receptor-binding domain, weakening 

immune surveillance mechanisms 9. Besides, reduced expression of IFN-α and -β receptor subunit 2 

(IFNAR2) has been linked to an increased risk of severe COVID-19, indicating its role in modulating the 

immune response to the virus and potentially influencing disease severity 9–11. Tyrosine kinase 2 (TYK2), 

identified in genome-wide association studies (GWAS), is involved in antiviral functions, highlighting its 

significance in the host response to viral infections and suggesting its potential role in mitigating viral 

spread and disease progression6,11. In short, SARS-CoV-2 utilizes TMPRSS2 and ACE2 for cell entry while 

modulating host immune responses through IFNAR2 and TYK2, highlighting key mechanisms in viral 

spread and disease severity. 

A more comprehensive understanding of the risk variables associated with severe consequences was 

developed as the pandemic progressed. Variation in host genetics has been discovered as a critical driver 

of COVID-19 severity 10,12–14. Investigating genetic risks in COVID-19 patients has yielded important insights 

into the mechanisms driving disease susceptibility and severity. The discovery of particular genetic 

variations linked to important COVID-19 can help with risk assessment, early intervention, and the 

development of targeted therapeutics. Furthermore, this knowledge can guide public health strategies and 

budget allocation to manage vulnerable groups successfully.  

Like many other regions, the pandemic has significantly impacted the ASEAN countries. While existing 

studies on COVID-19 genetic risks have primarily focused on global data, a notable scarcity of research is 

dedicated to understanding the genetic determinants of COVID-19 severity and susceptibility within the 

ASEAN region (Brunei Darussalam, Cambodia, Indonesia, Lao People’s Democratic Republic (Laos), 

Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam) 15. ASEAN countries have diverse 

populations with distinct genetic histories, demographics, socioeconomics, sociocultures, and healthcare 

systems. Investigating genetic hazards linked with COVID-19 in ASEAN countries is a critical research field 

that must be addressed thoroughly.  
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A comprehensive analysis of the genetic risks of COVID-19 in ASEAN countries can close crucial knowledge 

gaps, support region-specific public health initiatives, and offer essential data to global efforts to combat 

the pandemic effectively. A targeted study on the genetic risks within the ASEAN community can lead to a 

more thorough understanding of the virus’s impact on this diverse region, ultimately enhancing our global 

knowledge of COVID-19. 

This review seeks to shed light on the latest ASEAN countries’ genetic risk and COVID-19 outcomes, 

providing valuable insights that can inform public health and intervention researchers. 

Methods 

A search of PubMed from Dec 2019 to July 2023 using (Genetic[Title/Abstract]) AND 

(Covid[Title/Abstract]) found 1054 review papers. Nevertheless, a further advance with 

((Genetic[Title/Abstract]) AND (Covid[Title/Abstract])) AND (ASEAN[Title/Abstract])  produced 60 

results, in which 5 of the journals are the related reviews. Three reviews compared the genetic 

susceptibility of the Asian population with African, European, and American nations 14,16,17. On the other 

hand, two other studies identified genetic variations associated with the clinical outcomes of SARS-CoV 

infections in ASEAN countries 13,18. However, these two reviews were published in 2020 and are outdated. 

Furthermore, a similar Google Scholar search found 18 other reviews, but none specifically related to the 

genetic risks of COVID-19 patients in ASEAN countries.  

The decision to focus on Vietnam, Thailand, and Indonesia was based on several factors. Firstly, these 

countries represent diverse populations within Southeast Asia, encompassing various ethnicities, genetic 

backgrounds, and environmental influences that may contribute to differences in COVID-19 susceptibility 

and severity. Additionally, during the specified timeframe, a significant body of literature was available on 

COVID-19 genetics in these countries, providing a robust basis for our analysis. While other ASEAN 

countries, such as Malaysia, are undoubtedly important, our literature search did not yield sufficient recent 

studies specifically addressing the genetic risks of COVID-19 within Malaysia. Therefore, to ensure the 

relevance and robustness of our analysis, we focused on Vietnam, Thailand, and Indonesia, where we could 

gather the most comprehensive and up-to-date data on the genetic aspects of COVID-19. 

Epidemiology of COVID-19 in ASEAN Countries 

Approximately 12 million confirmed COVID-19 cases were in the ASEAN region between January 2020 and 

October 2021 19. From January 2020 to July 2023, the World Health Organization (WHO) retrieved COVID-

19 data on cases from each ASEAN country 20. Vietnam has recorded the highest number of cumulative 

cases of COVID-19, with 11.6 million cases, while Indonesia has the second most confirmed cases, with 6.8 

million cases 20. There have been 5.1 million and 4.7 million confirmed cases in Malaysia and Thailand, 

respectively 20. The Philippines and Singapore recorded about 4.1 million and 2.5 million cases, respectively 
20. Other ASEAN countries, including Myanmar, Laos, Cambodia, and Brunei, have reported less than a 

million confirmed cases 20. Myanmar reported around 640000 confirmed cases, more than Brunei, which 

reported about 310000 confirmed cases 20. Laos and Cambodia reported the lowest number of cases in the 

ASEAN region, approximating 218,000 and 138000 confirmed cases, respectively 20, as illustrated in Figure 

1.  
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Figure 1: The map of the ASEAN countries with respective cumulative cases in the legends as of 31st July 

2023.  

Several studies performed across the ASEAN region showed that age, sex, population density, job types, 

village poverty, and sociocultural diversity are the typical demographic characteristics of COVID-19 

patients in the ASEAN region 21–23. In Thailand, research findings revealed a significant difference between 

male and female patients, with male patients outnumbering female patients across the age ranges of 31 to 

45 years, 40 to 60 years, and more than 60 years 21. Furthermore, population density was significantly 

associated with the number of COVID-19 cases 21. This statement was supported by a study in Vietnam, 

demonstrating that densely populated countries in low- and middle-income countries like Vietnam are the 

core of the COVID-19 pandemic 24. Because of the crowded living conditions, the virus spread quickly, with 

a significant risk of community transmission 24. In addition, job types and village poverty also can be 

associated with COVID-19. It was stated that health workers have the highest risk for COVID-19 infection 

and death compared to civil servants’ non-health workers, laborers, professional workers, homemakers, 

students, and retired persons 25. During the early outbreak, retired persons and students were less likely 

to contract COVID-19 than health workers due to less social contact 25. This situation is because school was 

conducted online, there were no physical classes, and like retirees, they tend to socialize less than other 

people 25.  
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Besides, based on the World Bank’s data, ASEAN countries comprise a few lower-middle-income countries 

like Indonesia, Cambodia, Laos, Myanmar, the Philippines, and Vietnam 26. A previous study showed that 

poverty is a crucial feature of Indonesia’s rural population and partially influences people’s health status 
25. Next, ASEAN countries are enriched with sociocultural diversity. Each culture includes native communal 

activities such as Javanese wedding ceremonies and religious gatherings 25. These are part of traditional 

cultures that obligate the people to gather, meet each other, and gather in large numbers. As most villagers 

are traditionally bound to participate in such events, COVID-19 transmission may be directly mediated 

between and across communities 25. 

Furthermore, the case fatality rate (CFR) varies by country, ranging from 0% to more than 20% 27. Based 

on a previous study, from January to October 2020, the total number of patients infected with COVID-19 in 

Malaysia, Singapore, Thailand, Indonesia, Philippines, and Myanmar was approximately 940,000, with a 

mortality rate of 2.42% 28. Over the 10 months, Indonesia had 410,088 cases with a 3.38% mortality rate; 

the Philippines had 380,729 cases with a 1.90% mortality rate; Singapore had 58,015 cases and 0.05% 

mortality rate; Myanmar had 52,706 cases with a 2.34% mortality rate; Malaysia had 31,548 with 0.79% 

mortality rate; and Thailand had 3,780 cases with a 1.56% mortality rate 28. Nevertheless, from September 

2020 until July 2023, the highest CFR in ASEAN countries was observed in the Philippines, with a CFR of 

9.94% in January 2022 24. In July 2023, Brunei, Singapore, Laos, Vietnam, Thailand, and Malaysia recorded 

less than 1% CFR, within the range of 0.05% to 0.73% 29. Meanwhile, countries such as the Philippines, 

Cambodia, Indonesia, and Myanmar recorded more than 1% CFR, ranging from 1.59% to 3.04% 29.  

Challenges in Reporting Cases During the COVID-19 Pandemic 

During the ongoing COVID-19 pandemic, accurate and timely reporting of cases is paramount for 

understanding the virus's transmission dynamics and devising effective public health strategies. However, 

challenges in reporting have emerged and evolved throughout the pandemic, presenting a multifaceted 

landscape 30,31. 

Initially, limited testing capacity and resources posed significant hurdles in accurately identifying and 

documenting COVID-19 cases. Many countries faced shortages of testing kits, laboratory facilities, and 

trained healthcare professionals 32,33. Consequently, only symptomatic or severe cases were prioritized for 

testing, leaving a substantial portion of infected individuals, particularly those with mild or asymptomatic 

symptoms, undetected and unreported, leading to a significant underestimation of the true extent of the 

outbreak in many regions 33. 

Moreover, the evolving understanding of the virus and its varied clinical presentations contributed to 

misdiagnosis and under recognition of COVID-19 symptoms in the early stages 34,35. Cases were sometimes 

missed or misclassified, further complicating accurate reporting. Additionally, overwhelmed healthcare 

systems during peak transmission periods struggled to cope with the influx of patients, diverting resources 

away from data collection and reporting efforts 33. In such scenarios, the immediate priority shifted towards 

providing critical care and managing the healthcare response, often at the expense of comprehensive 

reporting 36. 

Political and social factors also played a significant role in shaping reporting practices 37,38. Some 

governments, concerned about the potential economic and political repercussions of high case numbers, 

may have been inclined to downplay or manipulate data to maintain public confidence or mitigate panic 38. 

Conversely, political motivations could have led to exaggerated reporting in an attempt to showcase 

effective governance and crisis management. 
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Furthermore, disparities in reporting standards and transparency between countries introduce further 

complexities 30. Variations in testing criteria, data collection methodologies, and reporting mechanisms 

make cross-country comparisons challenging and contribute to inconsistencies in reported case numbers 
32. These limitations of case reporting have significant implications for interpreting the epidemiological 

distribution of COVID-19 cases 39,40. Disparities in reporting rates between regions and demographic 

groups can skew our understanding of disease transmission patterns and hinder the identification of high-

risk populations 40,41. Additionally, reliance solely on reported case counts may obscure the true magnitude 

of outbreaks and delay the implementation of targeted interventions. 

As the pandemic wore on, pandemic fatigue and complacency set in among populations, leading to 

decreased adherence to preventive measures and contributing to increased transmission. In some 

instances, this led to a sense of resignation or apathy towards reporting, as the public's attention shifted 

away from the crisis 42–44. 

The decision of some countries, notably China, to halt the daily release of COVID-19 case and death figures 

marked a significant shift in reporting practices established since early 2020. This cessation, along with 

disparities in reporting rates between regions and demographic groups, poses challenges to global data 

analysis and transparency. It underscores the critical importance of transparent and consistent data 

sharing to facilitate informed and effective public health responses on a global scale. Ultimately, 

transparent and accountable governance, alongside reliable data sharing, remains crucial for navigating 

the ongoing pandemic effectively 31. 

Genetic Polymorphisms Associated with COVID-19 Risks Globally 

Recent studies have investigated the role of genetics and host factors in determining the severity and 

susceptibility of COVID-19 10,12,45,46. The findings highlight the complex interplay between genetic 

variations, host immune responses, and disease outcomes in individuals infected with SARS-CoV-2. 

A few reviews highlight the COVID-19 Human Genetic Effort (HGE) international consortium 45,47,48. They 

studied the human genetic basis of life-threatening COVID-19 in previously healthy and relatively young 

patients, particularly those under 50 years old 45,47,48. This initiative recognizes the importance of studying 

large populations to learn more about the genetic factors influencing susceptibility to infectious diseases 

and how people respond to them 47. The focus has primarily been on single-gene predisposition forms, but 

looking for single-gene inborn errors of immunity (IEI) is critical 48. Later, a few reviews accentuate the IEI 

factors, which involve autoantibodies against type 1 interferons (IFNs) and Toll-like receptor (TLR) 

deficiencies 49–51.  

COVID-19 severity has been linked to changes in critical genes that control how viruses enter the body and 

how the immune system responds to them. Variants in the ACE2 gene, which makes the SARS-CoV-2 

receptor, and genes in the innate and adaptive immune systems, like IFNAR2, oligoadenylate synthetases 

(OAS), TYK2, and human leukocyte antigens (HLA) proteins, have been linked to the severity of disease 12. 

Moreover, specific high-risk HLA haplotypes have been related to being more likely to get COVID-19 12,52. 

The susceptibility and severity of COVID-19 have also been demonstrated to be affected by host genetic 

variables associated with cellular proteases such as TMPRSS2 and furin 52. There is also a complex 

correlation between COVID-19 severity and genes that regulate immunological responses, such as cysteine-

cysteine chemokine receptor 5 (CCR5), IFNs, TLRs, and tumor necrosis factor (TNF) 52.  

Recent COVID-19 Host Genetics Initiative (HGI) reports have identified several significant loci and variants 

associated with SARS-CoV-2 infection and COVID-19 severity. Among the notable loci are 3p21.31, ABO, 

DPP9, FOXP4, TYK2, CXCR6, LZTFL1, IFNAR2, OAS1/OAS2/OAS3, HLA, and two loci on chromosomes 7 and 

19. The KANSL1 locus has also been linked to COVID-19 severity 53. More recently, updates to the list 

include the identification of 11 additional loci or variants associated with COVID-19 severity and SARS-

CoV-2 infection. Some of these variants include rs721917 in SFTPD, rs117169628 in SLC22A31, 
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rs35705950 in the promoter of MUC5B, and rs190509934, located upstream of ACE2. Notably, the 

rs190509934 variant reduces ACE2 expression, protecting against SARS-CoV-2 infection. Conversely, 

variants like rs721917 in SFTPD and rs73062389 in SLC6A20 are associated with increased susceptibility 

to infection and hospitalization 54. 

The newly discovered loci and variants provide valuable insights into the genetic basis of COVID-19 

severity and susceptibility. One notable Genetics of Mortality in Critical Care  (GenOMICC) study found that 

some previously identified genetic variants could impact genes involved in crucial biological processes such 

as interferon signaling, leukocyte differentiation, and blood-type antigen secretion 55. They observed 

reduced expression of a membrane flippase called ATP11A and increased expression of a mucin protein 

called MUC1 in critically ill patients 55. The study also supported the causal roles of specific genes, including 

myeloid cell adhesion molecules (SELE, ICAM5, and CD209) and the coagulation factor F8, which represent 

the potential targets for therapeutic interventions 55. The study’s findings suggest that critical COVID-19 

can arise from at least two distinct mechanisms: failure to control viral replication and an enhanced 

tendency towards lung inflammation and intravascular coagulation 55.  

Furthermore, significant demographic parameters impacting COVID-19 severity include age and sex. Men 

and people of advanced age are more likely to have life-threatening health complications 46,56. The presence 

of androgens in males has also been linked to a more severe SARS-CoV-2 infection 26.  The severity of COVID-

19 has also been observed to depend on the blood group. The danger of developing a life-threatening illness 

is higher in people with blood group A, while those with blood group O seem protected 56. These studies 

highlight the importance of host genetics in determining individual susceptibility and severity of COVID-

19. Understanding the genetic factors that contribute to disease outcomes can aid in identifying high-risk 

individuals and developing targeted interventions to mitigate the impact of the disease.  

Host Genetic Risks in ASEAN Countries 

Despite available data on host genetic risks from various sources, comprehensive data from ASEAN 

countries is scarce. A PubMed search from 2019 to July 2023 using (Genetic Research on COVID-19 in 

ASEAN Countries [Title/Abstract]) yielded no results. However, further advancements employing each 

ASEAN country revealed that three research were conducted in Indonesia, Thailand, and Vietnam to study 

the relationship between host genetic factors and COVID-19 disease susceptibility and severity 10,57,58.  

A study performed by Nhung and colleagues in Vietnam mainly focused on the SARS-CoV-2 infection of 

ACE2, ADAM17, TMPRSS2, IFNAR2, TYK2, DPP9, LZTFL1, and SLC6A20 10. The study found that only 3 of 

the 19 single nucleotide polymorphisms (SNPs) tested indicated a significant difference between infected 

individuals and healthy controls in genetic variants associated with the SARS-CoV-2 susceptibility, 

including IFNAR2 (rs17860118: rs2229207) and SLC6A20 (rs139940581) 10. For IFNAR2, both variants 

rs17860118 and rs2229207 were substantially different between patients and controls 10. In the case of 

rs2229207, the heterozygous genotype TC frequency was considerably greater in infected people than in 

healthy patients 10. There was also a markedly greater prevalence of infected patients possessing CT 

genotype and allele T for SLC6A20 rs139940581 than in the control group 10. The example of an SNP with 

C and T alleles is illustrated in Figure 2. 

For the study about genetic variants linked with the COVID-19 severity among the Vietnamese, the finding 

showed that there was no statistically significant difference between the groups in terms of variant 

frequencies of the IFNAR2, LZTFL1, and SLC6A20 genes, both at the genotype and allele levels 10. For the 

ADAM17 gene, the frequency of heterozygous genotypes TG (rs4622692) and TC (rs1048610) in the 

moderate cases was higher than in severe or fatal cases 10. In addition, the allele T of variant rs2304255 

(p.Val362Phe) belonging to TYK2 was more common in severe or fatal patients than in asymptomatic or 

mild patients in Vietnam 10. The difference in the percentage of heterozygous CT genotypes between these 

two groups reached statistical significance, with CT in severe or fatal cases being more prevalent than in 
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asymptomatic or mild cases 10. Additionally, for the DPP9 variant rs2277735, the percentage of 

heterozygous genotype AG in asymptomatic or mild infections was significantly lower than in moderate, 

severe, or fatal illnesses 10. 

Meanwhile, for the TMPRSS2 gene, the difference in GA genotypes rs12329760 between asymptomatic or 

mild and severe or fatal cases was statistically significant 10. The prevalence of the homozygous mutation 

AA genotype was higher in the asymptomatic or mild group than in the severe or fatal group 10. 

 

 

 
Figure 2: The example of alleles C and T in an SNP. SNP results from a change in a single DNA building block 

in a specific location. For example, the sequence of TACGCTGA mutated to TACGTTGA. The ‘C’ changed to a 

‘T.’ This simple change leads to two versions of this genetic site. The C and T are called “alleles,” meaning 

there are two common possibilities for that particular spot in the DNA code. 

However, the finding about the genetic variants in TMPRSS2 linked with the COVID-19 severity in Vietnam 

did not correspond to a study conducted in Indonesia, where the results showed that there was no 

correlation between the presence of the TMPRSS22 genetic variant and the severity of COVID-19 disease 
57. Nevertheless, it was discovered that there was a significant association between the p.Val160Met 

polymorphism and SARS-CoV-2 viral load, measured by the cycle threshold (Ct) value of the diagnostic 

nucleic acid amplification test, where Ct value is known as a semi-quantitative predictor of the viral load 57. 

Furthermore, there was a trend of association between the presence of the C allele and a higher death rate 

in individuals with severe COVID-19 57. 

In addition, the relationship between ABO blood group type distribution and infection in Vietnam was 

analyzed, and the analysis showed no difference in blood group frequencies across the three clinical groups 

(p=0.389) 10. However, when the clinical groups were studied in pairs, there was a link between ABO blood 

type and disease severity. Asymptomatic or mild patients had considerably higher frequencies of blood O 
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type than moderate infection patients and severe infection or fatal patients 10. As a result, it was observed 

that the O blood type was a protective factor that reduced the worst outcomes of the infected people 10. 

Considering the genetic landscape varies by ethnicity, one study was also performed to investigate the host 

genetic factors associated with COVID-19 disease susceptibility and severity among the Thailand 

population 58. According to Chamnanphon and colleagues, two indicative loci on chromosomes 5q32 and 

9q21.13, as well as two suggestive loci on chromosomes 12q22 and 3p24.3, were linked to COVID-19 

disease susceptibility and severity, respectively 58.   

These studies have provided insights into the genetic landscape of COVID-19 susceptibility, severity, and 

outcomes, particularly within the countries in the ASEAN region 10,57,58 . However, it is essential to note that 

the current understanding of host genetic risks associated with COVID-19 in ASEAN nations appears 

limited to these three investigations. The absence of genetic risk information for countries like Brunei, 

Cambodia, Laos, Malaysia, Myanmar, the Philippines, and Singapore highlights the ongoing nature of 

research endeavors in the region. Comprehensive investigations encompassing the full spectrum of host 

genetic factors across all ASEAN countries are underway. The current findings emphasize the need for 

further research to comprehensively elucidate the genetic determinants of COVID-19 susceptibility and 

severity across diverse populations within the ASEAN region, contributing to a more comprehensive 

understanding of the disease’s impact on a global scale. 

Additionally, the strengths and weaknesses of existing studies are assessed. The study by Wulandari and 

colleagues was the first study on a possible association between TMPRSS2 p.Val160Met polymorphism and 

higher viral load in COVID-19 patients in Indonesia 57. The study’s strengths come from its narrowly focused 

hypothesis, finding the TMPRSS2 polymorphism and statistical test associations using Ct values 57. 

However, the analysis’s confinement to a single genetic variant disregards potential interactions between 

multiple genes, impeding a comprehensive understanding of the genetic landscape. Its biggest weakness is 

that its sample size (95 hospitalized COVID-19 patients) may limit the generalizability of the findings, and 

it needed more large-scale research to confirm its findings 57. 

In Nhung and the team’s investigation, a more holistic approach was undertaken to explore host genes and 

their interplay with COVID-19 outcomes in Vietnam 10. This study encompassed a comprehensive 

examination of genetic variants across a cohort of 200 COVID-19 patients and 100 controls 10. The strengths 

of this study encompass its multidimensional approach, considering both genetic and immunological 

factors, and the meticulous identification of potential mechanisms underlying genetic associations with 

COVID-19 outcomes. Although genetic relationships are found, the study’s inability to prove causation 

highlights how difficult it is to separate genetic influences from the outcomes of complex diseases.  

The third study, undertaken by Chamnanphon and colleagues 58, embraced a genome-wide exploration of 

SNPs related to COVID-19 pathogenesis, encompassing 212 COVID-19 patients and 36 controls in Thailand. 

Nonetheless, they must be interpreted carefully and tested in larger groups because the associations found 

are insignificant for the whole genome. Finally, the small sample size of controls may reduce the possibility 

that the association found is real, but it could still be valid. 

Table 1 summarises the genetic polymorphisms associated with COVID-19 risks globally and in three 

ASEAN countries. Eight genes were detected in Indonesia and Vietnam, similarly registered in HGE and HGI 

reports. On the other hand, the Vietnam study also found that the ADAM17 gene is included in the host 

genetic risks of COVID-19 10. Although the global reports did not describe this gene, some reviews 

supported ADAM17 as the leading risk factor for COVID-19 59,60. The study from Thailand also found novel 

and potential links to COVID-19 susceptibility on chromosome 5q32, which houses thIL17B, and 

chromosome 12q22, which harbours the EEA1 gene and a non-coding RNA LOC643339 58. The finding on 

the EEA1 gene is supported by an in silico analysis that discovered EEA1 as a shared antigen in severe 

COVID-19 cases 61.  
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In summary, our exploration of host genetic factors in the context of COVID-19 has yielded valuable 

insights, especially within ASEAN countries. While our search initially yielded limited data, subsequent 

studies conducted in Indonesia, Thailand, and Vietnam have shed light on the genetic landscape of COVID-

19 susceptibility and severity. The research in Vietnam examined various genes related to SARS-CoV-2 

infection and immune response and highlighted specific genetic variants that differ significantly between 

infected individuals and healthy controls. Notably, the O blood type was a protective factor against severe 

outcomes. Meanwhile, investigations in Indonesia and Thailand have provided additional clues, uncovering 

associations between specific genetic variants and COVID-19 viral load or disease susceptibility. Identifying 

genetic polymorphisms associated with COVID-19 risks in these ASEAN countries, while contributing to 

our understanding, also emphasizes the need for continued research and collaboration. 
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Table 1: Summary of findings regarding genetic polymorphisms and their association with COVID-19 susceptibility or severity. 

Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

ABO gene Impacted 

blood group, 

disease 

susceptibility, 

and severity 

Vietnam Specifically, blood type O 

frequency was significantly higher 

in asymptomatic/mild patients 

compared to moderate infection 

patients (p = 0.037, OR = 2.072) 

and severe infection/fatal patients 

(p = 0.041, OR = 2.061). 

10 In contrast to the findings, the global study indicates 

that genetic differences in the ABO gene might affect 

how likely someone is to get severe COVID-19 

worldwide 12. Although. the Vietnam study focused on a 

specific population, the global study suggests this 

connection applies more broadly. Overall, they both 

highlight the role of genetics in COVID-19 outcomes. 10 

ACE2 gene Linked to 

SARS-CoV-2 

receptor and 

disease 

severity 

Vietnam The ACE2 gene produces a protein 

that helps the COVID-19 virus to 

enter cells. Variations in this gene 

and the amount of ACE2 in 

different tissues can affect how 

severe the illness becomes. 

10 In short, variations in the ACE2 gene affect how severe 

COVID-19 is within certain populations, such as 

Vietnam. On a global scale, genes like ACE1, which affect 

the balance between ACE1 and ACE2, are linked to 

COVID-19 severity. These discoveries highlight the 

genetic complexity influencing COVID-19 outcomes.10,62 

DPP9 gene 

(rs2277735, 

rs2109069 

variants) 

Linked to 

COVID-19 

severity 

Vietnam The AG genotype of the DPP9 

variant rs2277735:A>G is less 

common in asymptomatic/mild 

COVID-19 cases (23.2%) 

compared to moderate (43.3%) 

and severe/fatal cases (43.8%). 

This suggests a higher risk of 

experiencing moderate or 

severe/fatal COVID-19 with the AG 

genotype. 

10 The global study also associates another DPP9 variant, 

rs2109069, with severe COVID-19 worldwide12. This 

indicates that DPP9 gene variations may affect COVID-

19 severity across populations. Both studies highlight 

the significance of DPP9 gene variants in COVID-19 

severity 10,12. 

IFNAR2 gene Associated 

with disease 

Vietnam The study identified two variants 

of the IFNAR2 gene, rs2229207 

10 In Vietnam, two variants of the IFNAR2 gene were 

linked to a higher risk of getting COVID-19. They were 
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Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

(rs2229207 and 

rs17860118 

variants) 

severity, 

immune 

response, and 

increased risk 

of infection 

(TC genotype, allele C) and 

rs17860118 (allele T), associated 

with a higher risk of SARS-CoV-2 

infection. These variants were 

more prevalent in infected 

individuals compared to healthy 

controls. Specifically, mutated 

alleles (allele T for rs17860118 

and allele C for rs2229207) were 

more common in infected 

individuals. Moreover, the TC 

genotype for rs2229207 was more 

prevalent in infected individuals, 

while the wild-type genotype (TT) 

was less common among them 

compared to healthy controls. 

more common in infected people than in those who 

stayed healthy. Similarly, a study in the UK found that 

IFNAR2  genes were linked to severe COVID-19. This 

suggests that differences in these genes could affect 

how severe the illness becomes 10,63. 

LZTFL1 gene 

rs1129183 

Implicated in 

COVID-19 

severity 

Vietnam The variant of LZTFL1 

rs1129183:C>T (p.D246N) 

presented no correlation with 

COVID-19 infection or the severity 

of the disease. 

10 While the Vietnamese study found no link between 

LZTFL1 variant rs1129183:C>T and COVID-19 

outcomes, previous research in other populations like 

Spanish and Italians suggests LZTFL1's potential role, 

highlighting the need to explore population-specific 

variants and mechanisms for a clearer understanding 

10,12,53. 

SLC6A20 

(rs73062389 , 

rs139940581 

variant) 

Associated 

with increased 

susceptibility 

and reduced 

Vietnam The study detected the clinical 

significance of SLC6A20 

(rs139940581) to COVID-19 

susceptibility. 

 

10 Another study by Pathak et al. (2022) also identified a 

significant association between another variation 

(rs73062389:G>A) in the SLC6A20 gene and 

susceptibility to COVID-19. This means that both 

studies found genetic variations in the SLC6A20 gene to 
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Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

virus 

sensitivity 

 be linked to the likelihood of getting infected with 

COVID-19 10,54. 

TMPRSS2 gene 

(rs12329760 

polymorphism or 

p.Val160Met 

variant) 

Affected 

cellular 

protease 

involved in 

viral entry and 

load and 

associated 

with 

asymptomatic 

or mild 

symptoms. 

Vietnam, 

Indonesia 

The variant rs12329760 (AA 

genotype) of TMPRSS2 was 

significantly associated with 

asymptomatic/mild symptoms as 

in the Vietnam population 10. 

 

A study in Indonesia found a 

significant connection between the 

p.Val160Met polymorphism and 

the viral load of SARS-CoV-2. 57. 

10,57 Both findings from Vietnam and Indonesia emphasize 

the importance of TMPRSS genes in protease/cell entry, 

which plays a crucial role in SARS-CoV-2 infection, as 

indicated by studies by other researchers in Europe 
10,12,57,64. 

TYK2 gene 

(rs2304255  or 

p.Val362Phe) 

Linked to 

immune 

response and 

disease 

severity. 

 

Vietnam In severe/fatal COVID-19 patients, 

the allele T of the rs2304255:C>T 

variant in the TYK2 gene was more 

prevalent (5.5%) compared to 

asymptomatic/ mild patients 

(0.7%), suggesting a potential 

association with a higher risk of 

severe illness. 

10 The findings align with research conducted in other 

countries, linking this gene to critical and severe illness. 

These findings suggest that genetic variations in the 

TYK2 gene may contribute to the severity of COVID-19 

illness 10,12. 

OAS genes 

(OAS1,OAS2,OAS3) 

Involved in 

antiviral 

response and 

disease 

severity. 

Multiple 

(Europe and 

Africa) 

The chr12q24.13 locus, encoding 

OAS1–OAS3 antiviral proteins, is 

linked to COVID-19 susceptibility. 

A common haplotype linked to 

reduced OAS1 expression also 

contributes to COVID-19 severity. 

65 This indicates that differences in these antiviral 

proteins could influence susceptibility to the virus and 

the severity of COVID-19 illness.65 However, no studies 

have been conducted in any ASEAN countries regarding 

this gene. 
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Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

CCR5 gene Correlated 

with COVID-19 

severity and 

immunological 

responses. 

Asturias, 

Northern 

Spain 

The CCR5 gene is correlated with 

COVID-19 severity, with increased 

expression in severe cases. A 

deletion in this gene was found to 

protect against severe COVID-19, 

particularly in individuals with 

two copies of the deletion. 

66 This suggests that variations in the CCR5 gene may 

influence the severity of COVID-19 symptoms in 

affected individuals. However, it's important to note 

that no studies in ASEAN countries have investigated 

this gene. 

CXCR6 gene Associated 

with COVID-19 

severity. 

Multiple 

European 

countries 

The study discovered that genetic 

variations in CXCR6 on 

chromosome 3p21.31 may 

influence COVID-19 severity by 

altering its expression in lung cells. 

68 The genetic differences in the CXCR6 gene, located on 

chromosome 3p21.31, might influence the severity of 

COVID-19 by altering its expression in lung cells. This 

suggests that variations in CXCR6 could potentially play 

a role in determining the severity of COVID-19 

symptoms experienced by individuals. 

FOXP4 gene 

(rs1886814 

variant) 

Correlated 

with COVID-19 

severity 

Global (HGI 

data) 

The study revealed that the variant 

rs1886814 of the FOXP4 gene is 

associated with COVID-19 severity. 

It impacts FOXP4 expression in the 

lungs, resulting in elevated levels. 

70 The link between FOXP4 and lung function is becoming 

increasingly clear. This study suggests a variant in 

FOXP4 (rs1886814) might contribute to COVID-19 

severity by affecting its expression in the lungs. 

Notably, prior research has implicated FOXP4 

overexpression in non-small cell lung cancer 

progression 69. Understanding the mechanisms by 

which FOXP4 influences lung health and disease is 

crucial. Further research is needed to determine if the 

FOXP4 variant associated with COVID-19 severity also 

plays a role in lung cancer susceptibility or progression. 

Additionally, investigating FOXP4's regulatory 

pathways and its potential as a therapeutic target for 

both COVID-19 and lung cancer warrants further 

exploration. 
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Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

FURIN gene 

(rs6224 and 

rs4702) 

Associated 

with 

susceptibility 

and severity to 

COVID-19 

Spain Alleles rs6224 T and rs4702 A, 

linked to increased FURIN gene 

expression, were associated with 

higher COVID-19 mortality risk. 

72 This study adds to the growing evidence implicating 

FURIN in viral entry and disease progression in COVID-

19. Understanding how FURIN expression influences 

this process could be crucial for developing novel 

therapeutic strategies. Interestingly, FURIN has also 

been linked to the pathogenesis of various other 

diseases, including cancer and neurodegenerative 

disorders 71. Further research is necessary to confirm 

the role of FURIN in COVID-19 and explore its potential 

as a therapeutic target. Additionally, investigating the 

commonalities between FURIN's function in COVID-19 

and other diseases could provide valuable insights for 

broader therapeutic applications. 

HLA haplotypes 

proteins 

Associated 

with 

susceptibility 

to COVID-19 

Allele 

Frequency 

Net Database 

(805 distinct 

populations 

across 101 

different 

countries). 

The study discovered that 

variations in HLA haplotypes may 

affect an individual's immune 

response, potentially increasing 

susceptibility to COVID-19. 

73 

 

This study highlights the potential role of HLA 

haplotypes, which influence immune response, in a 

person's vulnerability to the virus. Further 

investigation is needed to confirm these findings and 

explore how HLA variations might be incorporated into 

personalized risk assessment or therapeutic strategies. 

IFNs (Interferon) 

genes 

Related to 

immune 

response and 

disease 

severity. 

United States 

(USA) 

Severe COVID-19 cases are 

associated with weakened 

interferon signalling in the upper 

respiratory tract (URT) at illness 

onset and strong pro-

inflammatory responses in the 

74 The severity of COVID-19 may be associated with 

specific patterns of immune response in different 

regions of the respiratory tract. The findings suggest 

that understanding and targeting these immune 

responses may be crucial for managing and treating 

severe cases of COVID-19. 
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Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

lower respiratory tract (LRT) at 

illness peak. 

KANSL1 locus Associated 

with COVID-19 

severity. 

Global (HGI 

data) 

The severity of COVID-19 has also 

been linked to the KANSL1 gene, 

indicates a potential genetic link to 

disease outcomes 

68 

 

The scarcity of information suggests that further 

research is needed to fully elucidate the role of the 

KANSL1 gene in COVID-19. Investigating this gene's 

involvement could provide valuable insights into the 

genetic factors underlying disease severity and aid in 

the development of targeted treatments or 

interventions. 

MUC5B promoter 

(rs35705950 

variant) 

Linked to 

disease 

severity. 

Several 

European 

countries 

(Netherlands, 

United 

Kingdom, 

Italy, and 

Spain) 

This study showed that individuals 

with the T-allele of MUC5B 

rs35705950 are protected from 

severe COVID-19. 

75 It highlights the potential role of genetic variations in 

influencing disease severity. However, further research 

is needed to fully understand the mechanisms 

underlying this protective effect and its broader 

implications for COVID-19 management and treatment 

strategies. 

SFTPD (rs721917 

variant) 

Impacted 

susceptibility 

and infection. 

Global (HGI 

data) 

The genetic variation 

rs721917:A>G in the SFTPD gene 

is linked to an increased likelihood 

of COVID-19 hospitalization, with a 

statistically significant p-value and 

odds ratio of 1.06. 

68 The study emphasizes genetic factors in COVID-19 

outcomes, particularly hospitalization risk. Further 

exploration of this link could reveal insights into 

individual susceptibility to severe COVID-19, guiding 

personalized healthcare approaches. 

SLC22A31 

(rs117169628 

variant) 

Associated 

with disease 

severity. 

Global (HGI 

data) 

The genetic variant 

rs117169628:G>A in the 

SLC22A31 gene is associated with 

an increased likelihood of COVID-

19 hospitalization, with a 

68 This particular genetic variant might contribute to the 

severity of COVID-19 outcomes. However, it's crucial to 

account for other factors and conduct more research, 

particularly in ASEAN countries, to comprehensively 

https://doi.org/10.37231/ajmb.2024.8.2.752
https://journal.unisza.edu.my/ajmb


https://doi.org/10.37231/ajmb.2024.8.2.752  

https://journal.unisza.edu.my/ajmb  

 

 

 

 

Official Journal Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia.  

 
  133 

 

Genes/ 

Variants 

Clinical 

Association 
Country Findings Reference Our Perspective 

statistically significant p-value and 

odds ratio of 1.09. 

grasp the implications of this genetic association in the 

context of COVID-19. 

TLRs (Toll-like 

receptors) 

Involved in 

immune 

response and 

disease 

severity. 

Global (1000 

Genomes 

Project and 

gnomAD 

data) 

A missense mutation in the TLR3 

gene (rs3775291) is linked to 

severe disease. 

76 This suggests that TLR genes may play a role in 

determining the severity of the illness, highlighting 

their potential importance in the immune response to 

COVID-19. 

TNF gene 

rs767455 variant 

Regulated 

immunological 

responses and 

disease 

severity. 

Mexico The polymorphism rs767455 of 

TNFRSF1A is linked to a severe 

progression of COVID-19. 

77 This finding from Palacios et al. (2021) suggests a link 

between the TNFRSF1A polymorphism rs767455 and 

severe COVID-19 progression. However, studies in 

ASEAN countries on this topic are still lacking, 

highlighting the need for further research in the region. 

3p21.31 locus Associated 

with COVID-19 

severity. 

Global (HGI 

data) 

The study discovered the genetic 

association between variants in 

3p21.31 and an increased risk of 

hospitalization following SARS-

CoV-2 infection. While genome-

wide association studies have 

pinpointed 3p21.31 as a key locus 

for severe COVID-19. 

78 The findings linked genetic variants in 3p21.31 with an 

increased risk of hospitalization following SARS-CoV-2 

infection, consistent with previous findings. However, 

research on this topic in ASEAN countries is still 

lacking, highlighting the need for further investigation 

in the region. 

Loci on 

chromosomes 7 

and 19 

Linked to 

COVID-19 

severity. 

Global (HGI 

data) 

High number of studies did not 

provide summary statistics for loci 

on chromosome 7, while for loci on 

chromosome 19 shows potential 

genetic variants linked to COVID-

19 susceptibility or severity. 

53 

 

While chromosome 19 loci show promise in identifying 

genetic variants linked to COVID-19 susceptibility or 

severity, the lack of summary statistics for chromosome 

7 limits our understanding of its potential role linked 

with COVID-19. Further research with complete 

datasets is necessary to draw more definitive 

conclusions about both chromosomes.  
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Variants 

Clinical 
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Country Findings Reference Our Perspective 

Rs190509934 

variant 

Reduced ACE2 

expression, 

protecting 

against 

infection 

United States 

of America 

(USA) 

The findings indicate that the 

variant rs190509934 near ACE2 

provides protection against SARS-

CoV-2 infection and may also 

influence the severity of the 

disease in individuals who are 

infected with the virus. The study 

suggests a potential protective 

effect of the variant rs190509934 

near ACE2. 

79 The absence of similar studies in ASEAN countries 

highlights a gap in our understanding of how genetic 

variations impact COVID-19 in this region. Addressing 

this gap through dedicated research efforts in ASEAN 

countries could provide valuable insights into the role 

of genetic factors in COVID-19 susceptibility and 

severity, tailored to the unique genetic makeup of 

populations in this region. 

ADAM17 

(rs4622692 and 

rs1048610 

variants) 

Associated 

with moderate 

disease 

progression. 

Vietnam The frequencies of the TG genotype 

for rs4622692 and the TC 

genotype for rs1048610 of 

ADAM17 were notably higher in 

the moderate group compared to 

the severe/fatal group. 

10 Dysregulated expression and/or activation of ADAM17 

has been linked to a wide range of autoimmune and 

inflammatory diseases, cancer, and cardiovascular 

disease 80. This Vietnamese study adds to this growing 

body of evidence by suggesting that specific ADAM17 

genotypes (rs4622692 TG and rs1048610 TC) might be 

associated with a moderate disease course of COVID-19 

compared to severe/fatal outcomes. Further research 

is crucial to validate these findings in more diverse 

populations and elucidate the underlying mechanisms 

by which ADAM17 variations influence COVID-19 

severity. Additionally, investigating the potential of 

ADAM17 genotyping as a risk stratification tool in 

Vietnamese patients and exploring potential links 

between ADAM17 variations in COVID-19 and other 

diseases warrant further exploration. 
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Clinical 
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Country Findings Reference Our Perspective 

Locus on 

chromosome 

5q32- 

-IL17B gene 

Associated 

with COVID-19 

disease 

susceptibility. 

Thailand A region on chromosome 5q32 

displayed a potential association 

with COVID-19 susceptibility (p-

value 6.9 × 106; Q–Q plot λ = 0.805, 

odds ratio 0.02), meeting a 

significance threshold of p-value 

<1 × 105. 

58 This study highlights the importance of further 

investigation into the genetic factors influencing 

susceptibility to COVID-19, particularly in this region of 

chromosome 5q32. Interestingly, this region has also 

been linked to a susceptibility locus for psoriasis, 

specifically the arthritic phenotype of the disease 81. 

Exploring the biological mechanisms underlying these 

potential associations in COVID-19 susceptibility and 

psoriasis pathogenesis could provide valuable insights 

into shared pathways and potentially inform 

preventive and therapeutic strategies for both diseases. 

Locus on 

chromosome 

12q22- 

-EEA1 gene and 

LOC643339, a long 

non-coding RNA 

Involved in 

viral entry into 

cells. 

Thailand A genetic region on chromosome 

12q22, housing EEA1 and 

LOC643339 genes, is associated 

with COVID-19 severity, with p-

values ranging from 1.3 × 106 to 

4.4 × 106 and odds ratios of 0.28–

0.31. EEA1 aids viral cell entry, 

while LOC643339 is a long non-

coding RNA. The study suggests 

that genetic loci on chromosomes 

5q32 and 12q22 may impact 

COVID-19 susceptibility and 

severity, respectively. 

58 

 

 

Given that EEA1 facilitates viral cell entry and 

LOC643339 is a long non-coding RNA, these genes may 

contribute to the pathogenesis of COVID-19. This 

underscores the importance of further research into 

the genetic factors underlying COVID-19, particularly in 

understanding how specific genes and regions 

influence disease susceptibility and severity. 

 

Suggestive locus 

3p24.3 

Associated 

with COVID-19 

disease 

severity. 

Thailand  At a significance threshold of p-

value <5 × 105, a locus on 

chromosome 3p24.3 (position 

21141028–21235640) was linked 

58 

 

This study sheds light on chromosome 3p24.3 as a 

potential player in COVID-19 severity. Unraveling how 

genetic variations at this location influence disease 

progression could offer valuable insights into COVID-
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to COVID-19 severity, with p-

values ranging from 5.0649 × 107 

to 2.5343 × 106. 

19's underlying mechanisms. Interestingly, this same 

region has been implicated as a risk factor for colorectal 

cancer (CRC) in Swedish populations82. Further 

investigation is crucial to determine if the genetic 

variants linked to COVID-19 severity on chromosome 

3p24.3 overlap with those associated with CRC 

susceptibility. Exploring the shared biological 

pathways potentially affected by this locus in both 

diseases could lead to a deeper understanding of their 

mechanisms and pave the way for novel therapeutic 

strategies. 
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Conclusion, Future Directions and Challenges 

As we continue to explore the genetic risks and COVID-19 outcomes in ASEAN countries, there are several 

crucial areas for future research. Comprehensive investigations should encompass various host genetic 

factors across all ASEAN nations, including countries lacking genetic risk information, such as Brunei, 

Cambodia, Laos, Malaysia, Myanmar, the Philippines, and Singapore. This broader approach will provide a 

more complete understanding of the genetic determinants of COVID-19 susceptibility and severity across 

diverse populations within the region. 

Furthermore, we need to focus on large-scale research endeavors that can confirm the associations and 

identify subtle genetic influences. Moving beyond single genetic variant analyses and exploring potential 

interactions between multiple genes is essential, allowing for a more comprehensive understanding of the 

complex genetic landscape. 

Additionally, considering the significant differences in COVID-19 outcomes across ASEAN countries, 

research should aim to uncover the underlying factors contributing to these variations, including 

socioeconomic disparities, cultural practices, and healthcare infrastructure. Understanding these factors 

will enable us to develop targeted interventions to mitigate the impact of COVID-19 in specific populations, 

as mentioned in Table 2. 

Table 2. Comparison of Existing Knowledge and Key Contributions in this Manuscript to Understand the 

Genetic Factors in COVID-19. 

Aspect Existing Knowledge Key Contribution 

Genes Associated with 

COVID-19 

ACE2, TMPRSS2 Identification of IFNAR2 and TYK2 as 

additional genes influencing COVID-19 

outcomes in ASEAN countries. 

Genetic Variants Limited data on ASEAN 

populations 

Highlighting specific genetic variants in 

Vietnam, Indonesia, and Thailand linked to 

COVID-19 susceptibility and severity. 

Clinical Relevance O blood type as a 

protective factor 

Emphasizing the importance of understanding 

genetic polymorphisms for personalized risk 

assessment and therapeutic interventions. 

Global Comparison Genetic landscape in 

diverse populations 

Providing insights into how genetic factors in 

ASEAN countries compare to worldwide trends 

in COVID-19 susceptibility and severity. 

 

While progress has been made in understanding genetic risks in some ASEAN countries, comprehensive 

data remains scarce, and the existing studies have limitations. Small sample sizes and the absence of certain 

genetic information for specific countries highlight the ongoing nature of research efforts in the region. The 

challenge of proving causation in genetic studies is significant, as genetics interact with complex disease 

outcomes. Careful consideration of study design, rigorous statistical analysis, and replication of findings 

across diverse populations is essential to confirm the identified associations. 

In conclusion, the ongoing research into genetic risks and COVID-19 outcomes in ASEAN countries is 

essential for informing public health strategies and interventions. While the current understanding is based 

on limited investigations, the insights gained from Vietnam, Indonesia, and Thailand studies provide 

valuable starting points. However, a more comprehensive approach is needed to fully elucidate the genetic 

factors contributing to COVID-19 susceptibility and severity in the diverse populations of the ASEAN region. 
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By addressing the challenges, expanding the scope of research, and leveraging the knowledge gained from 

existing studies, we can shed light on the complex interplay between genetics, epidemiology, and COVID-

19 outcomes. Ultimately, this effort will contribute to a more comprehensive understanding of the disease’s 

impact and empower public health initiatives to protect the populations of ASEAN countries better and 

beyond. 
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