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The role of host genetics in severity of COVID-19
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Abstract — Coronavirus SARS-CoV-2 caused the pandemic
of COVID-19, a respiratory disease with relatively high
mortality. It is important to understand the extent to which
health-related factors influence on the risk of severe COVID-19
symptoms development. It can help the health care system to
save more lives, and governments to take reasonable actions. We
aimed to estimate the associations between the severity of
COVID-19 infection and previously suggested health-related
risk factors using the methods of human quantitative genetics.
First, we collected summary statistics of one GWAS for COVID-
19 severity and of 6 GWASes for previously suggested risk
factors. We unified summary statistics from these analyses,
performed quality control, and imported the data to the GWAS-
MAP platform. Then, using these summary statistics we
performed Mendelian randomization analysis and obtained the
estimates of associations between COVID-19 severity and
several previously suggested risk factors. Although our
estimates of Odds Ratio are directionally consistent with
previous estimates obtained from retrospective epidemiological
studies, they are not significant.
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INTRODUCTION

Coronavirus SARS-CoV-2 caused a pandemic in the
beginning of 2020. COVID-19 is a disease related to this
virus. It can cause severe pneumonia and respiratory failure,
which can lead to death. While the majority of people have
the disease in a mild or asymptomatic form, several percent
of'the infected population have a critical course of the disease.
From studies of other viral infections, we know that the
severity of an infectious disease can depend on four groups of
factors: mode of transmission or infectious dose, virus
genotype, host genotype, host immune status. Specific
retrospective epidemiological COVID-19 studies
demonstrate that the course of the disease heavily depends on
age and other health-related factors such as the presence of
chronic diseases or lifestyle. In the current situation
retrospective observational study is the only available design
to directly estimate the effects of suggested health risk
factors. Such studies are not able to distinguish the separate
effects of different factors.

Our aim was to estimate the associations between the
severity of COVID-19 infection and previously suggested
health-related risk factors. To achieve this aim we used the
methods of human quantitative genetics.

METHODS

In our work we use Mendelian randomization to estimate
QOdds Ratio for associations between a COVID-related
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phenotype and suggested health risk factors of severe course
of the disease. The outcome we considered was
hospitalization with respiratory failure and SARS-CoV-2
viral RNA confirmed with PCR test. We used the results of
the study conducted on Italian and Spanish patients by
Ellinghaus et al. [1]. We used summary statistics adjusted for
sex, age and 10 principal.

The previously suggested health risk factors of severe
COVID-19 we considered in our study were body mass index,
coronary artery disease, hypertension, diabetes, asthma and
smoking. Sources of summary statistics were powerful
genome-wide association studies conducted on dozens and
hundreds of thousands of individuals. For each exposure a set
of nearly independent SNPs (instrumental variables) was
selected.

In our study we used the GWAS-MAP platform that
allows us to store and analyse genome-wide association study
summary statistics. Results of high-quality GWASes for the
exposures had already been imported to the database. We
uploaded COVID-19 summary statistics to the platform
according to the protocol of GWAS-MAP.

RESULTS

We applied the Mendelian randomization method to
unified and validated summary statistics to estimate Odds
Ratio for associations between six previously suggested
health risk factors and COVID-19 severity. All estimates
were higher than one, which is consistent with the results of
most retrospective epidemiological studies. However, these
estimates were not significantly different from one that
doesn’t allow us to make a strong claim about the actual
effects of the considered factors on the COVID-19 severity.

CONCLUSION

We obtained independent estimates of Odds Ratio for six for
previously suggested risk factors. The estimates are
directionally consistent with previous estimates obtained
from retrospective epidemiological studies. However, they
are not significantly different from one.
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