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Section S1: SARS-CoV-2-associated mortality for cardiovascular disease and for mental/behavioral disorders in the US

We use data on US mortality with cardiovascular disease (ICD-10 I00-I99), as well as mortality with mental/behavioral disorders (ICD-10 F01-F99) listed on the death certificate, with each of those data streams further stratified by having COVID-19 (ICD-10 U07.1) listed, or not listed on the death certificate [1]. Figure S1 plots the weekly number of US deaths with a cardiac cause but without COVID-19 listed on death certificate, as well as the number of deaths with both a cardiac cause and COVID-19 listed on the death certificate between Nov. 21, 2020—Nov. 19, 2022. Figure S2 plots the weekly number of US deaths with mental/behavioral disorders but without COVID-19 listed on death certificate, as well as the number of deaths with both mental/behavioral disorders and COVID-19 listed on the death certificate between Nov. 21, 2020—Nov. 19, 2022. Figures S1 and S2 suggest that compared to the SAR-CoV-2 epidemic in the Fall-Winter of 2021-2022, for the first Omicron epidemic wave in 2022 there were significantly higher increases in mortality with cardiovascular disease, as well as in mortality with mental/behavioral disorders listed on the death certificate and COVID-19 NOT listed on the death certificate, and smaller increases (for the first Omicron epidemic wave compared to the 2020-2021 epidemic) in mortality with either cardiovascular disease and COVID-19 listed on the death certificate, or with mental/behavioral disorders and COVID-19 listed on the death certificate.

Figures S1 and S2 suggest that wider detection and treatment of Omicron infections, particularly in persons with underlying health conditions such as cardiac disease and mental/behavioral disorders (see also [2]), should help mitigate the mortality burden of future Omicron epidemic waves.
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Figure S1: Weekly US deaths with a cardiac cause but without COVID-19 on death certificate and deaths with a cardiac cause and COVID-19 on death certificate, Nov. 21, 2020—Nov. 19, 2022
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Figure S2: Weekly US deaths with mental/behavioral disorders but without COVID-19 on death certificate and deaths with mental/behavioral disorders and COVID-19 on death certificate, Nov. 21, 2020—Nov. 19, 2022


Section S2: Influenza-associated mortality for different causes of death

Studies have shown that only a minority of influenza associated deaths (depending on the circulating influenza strain and practices for coding deaths in different countries) are for respiratory causes. The percent of all influenza-associated deaths that are for respiratory causes ranges from 23% in study [3] to 38% in study [4]. In study [5] we have estimated that in the period prior to the 2008 A/H1N1 pandemic in the US, around 30% of all influenza-associated deaths were for respiratory causes (about half of which were for pneumonia, and another half for chronic lower respiratory disease), around 40% of all influenza-associated deaths were for circulatory causes, with an additional contribution of influenza to mortality for cancer, diabetes, renal disease, Alzheimer disease and other principal causes of death. In France, influenza infections result in a significant hospitalization burden for pneumonia and other respiratory causes [6], with the burden of influenza-associated hospitalization for chronic lower respiratory disease requiring further investigation. All of this, together with evidence about the effectiveness of antiviral use in influenza-associated respiratory hospitalizations [7] suggests the benefit of wider detection of influenza infections, particularly in respiratory hospitalization, as well as the accompanying use of influenza antiviral medications for mitigating the mortality burden associated with influenza infections.

In France, a significant share of influenza-associated mortality belongs to residents of nursing homes for dependent persons (EHPAD), with many influenza-associated deaths in EHPAD residents not taking place in hospitals. Residents of EHPAD made up about a 1/4 of all deaths in the French population in the pre-pandemic period [8,9]. During influenza and Omicron epidemics, the relative contribution of EHPAD residents to mortality in France increases. Data for the 2022-2023 season suggest a sharp rise in EHPAD deaths among all deaths in France around the peak of the Omicron and the influenza epidemics [10]. Further details on the benefit of vaccination of healthcare workers against influenza on mortality in nursing home residents are presented in [11].
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Weekly US deaths with a mental/behavioral cause but without COVID-19 on death certificate and

deaths with a mental/behavioral cause and COVID-19 on death certificate, Nov. 21, 2020—Nov. 19, 2022
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