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		Abstract

		Background: In certain countries including Poland, many individuals have remained unwilling to be vaccinated despite high COVID-19 death tolls. Hesitancy towards vaccination is often linked with a low level of community knowledge on the prevalence and impact of personal risk factors for severe COVID-19. To date, several cross-ancestry studies identified a number of genetic loci that are associated with the severity of COVID-19, but it is not sufficiently understood whether these genetic factors are similarly relevant to different populations and what is their significance in comparison to other known risk factors such as age, sex and body mass index (BMI). Here we attempted not only to assess but rather quantify to what extent genomic, phenotypic, and comorbid factors impact the severity of COVID-19. 

Methods: To this end, we jointly analyzed whole exome sequencing (WES) and detailed clinical data from 1186 unvaccinated COVID-19 patients of Polish origin. 

Findings: The genome wide association study (GWAS) revealed that in our cohort, only variants in the 3p21.31 peak were significantly associated with the severity of COVID-19. We found that the presence of the 3p21.31 risk allele has doubled the odds ratio for developing a severe course of COVID-19. Interestingly, however, in our predictive model, the clinical significance of this risk allele was largely exceeded by age, then male sex, and elevated BMI, but not by the existence of comorbidities. Given these results, we designed a user-friendly odds ratio calculator based on our model and developed an online application providing individual quantitative assessment of odds ratio of development of severe COVID-19 for both carriers and non-carriers of the risk allele. Notably, in the light of relatively high COVID-19 death rates in Poland and vaccination rate of as low as 59%, our on-line application has been incorporated into a state-run main public patient e-platform. Our solution has become available as a boost nation-wide educational campaign aimed at increasing the awareness of COVID-19 - related risks in vaccine-hesitant citizens. 

Interpretation: Altogether, we demonstrate here unprecedented in Poland example of task-specific intense ad hoc collaboration of clinicians, geneticists and bioinformaticians resulting in creating a valuable patient-oriented informational tool that has successfully been adopted by the public healthcare system.

Funding: AAll authors from Poland report a grant from Polish Medical Research Agency (ABM) during the conduct of the study (No 2020/ABM/COVID19/0001); JBog, and AKru report personal fees from IMAGENE.ME SA outside the submitted work; AJ-S reports personal fees from IMAGENE.ME SA outside the submitted work; JB reports personal fees and other support
from Chiesi, Cipla, Hikma, Menarini, Mundipharma, Mylan, Novartis, Sanofi-Aventis, Takeda, Teva, and Uriach and other support from KYomed INNOV outside the submitted work; AE and MM received grants from the National Science Centre and the National Research and Development Centre; TFK and MM are the members of the Council of the Medical Research Agency with no right to decide on any grant applications and they received no remuneration for the work done in this study; MS received research grant from the Swiss National Science Foundation and from the GSK outside the submitted work; GF is the employee of the National Institutes of Health (NIH), a part of the U.S. Department of Health and Human Services; MM reports lecture fees from Berlin-Chemie/Menarini, Astra Zeneca, Novartis, Chiesi, GlaxoSmithKline, Takeda, Teva, Lek-AM outside the submitted work.
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