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Classic and genetic cardiovascular risk burden and case-fatality from SARS-CoV-2 virus infection.
The CARGENCORS study
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Background: The disease presentation of the severe acute respiratory
syndrome coronavirus 2 infection (COVID-19) ranges from asymptomatic
to fatal. COVID-19 patients with pre-existing coronary artery disease (CAD)
risk factors or overt cardiovascular disease more often develop severe
COVID-19, which are also related to thrombotic, inflammatory, and to vi-
ral infectivity response. We hypothesised that despite some genetic pre-
disposition, especially in COVID-19 severity, the main determinants of fatal
complications in COVID-19 patients are related to comorbidity.
Purpose: To determine the role of genetics and cardiovascular comorbidity
in mortality from COVID-19.
Methods: We conducted a retrospective cohort study including 3,120 pa-
tients with positive COVID-19 test from several hospitals and primary care
between February 2020 and June 2021. Among them 1,096 required hos-
pitalization, and 121 died within 3 months after symptom onset. Standard
parametric and non-parametric methods, as required, were used to com-
pare patient characteristics by vital status. Individual genotypes for 32 CAD,
14 thrombosis, 19 inflammation, and 11 viral infectivity single nucleotide
variants (SNV), as well as, 2 COVID-19 SNVs already published were
tested for association with mortality with Cochran-Armitage statistics and
p-values corrected for multiple comparisons. The mutually-adjusted odds
ratio (OR) and 95% confidence interval (95% CI) of fatal COVID-19 was

analysed for SNVs significantly associated to case-fatality, with their ad-
verse alleles count (0, 1 or 2), and for comorbidity factors with logistic re-
gression adjusted for age and sex. The discrimination of the models was
also estimated by the area under the curve (AUC).
Results: Fatal and non-fatal cases’ characteristics are compared in Table
1. Fatal cases had a more adverse cardiovascular and anthropometric risk
profile. After correcting for multiple testing by Benjamini-Hochberg method,
we observed the inflammation-related rs6993770 SNV to be significantly
associated with COVID-19 fatality (p-value = 0.04). The CAD-related
rs9982601 and rs2505083 SNVs, and the thrombosis-related rs7853989
SNV were moderately associated with COVID-19 fatality (p-value ≤0.1).
On Figure 1 we show the adjusted OR for rs6993770 (OR: 1.02; 95% CI
1.01–1.03 per risk allele) and that for clinical factors related to COVID-19
case-fatality. The AUC of the model was 0.85 (95% CI 0.81–0.88), which
not improved that of a model with clinical risk factors alone (AUC: 0.84;
95% CI 0.81–0.87).
Conclusion: The rs6993770 inflammation (interleukin measurement trait)-
related SNV was independently associated to case fatality; however the
outcome was mainly driven by age, male sex, diabetes, and glomerular
filtration rate.
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