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Supplementary methods
Eligibility criteria

We excluded studies that examined the diagnostic factors distinguishing COVID-
19 pneumonia and community-acquired pneumonia; the prognostic factors for
infections by other coronaviruses; and the predictors of a positive result in testing for
SARS-COV-2 in patients suspected for COVID-19. Moreover, we excluded studies that
performed propensity score matching, because this approach is appropriate for causal
inference rather than prediction. We excluded case-series including less than 20

COVID-19 patients, and studies published in languages other than English.

Data extraction

If the handling of a prognostic factor (i.e., dichotomous, categorical, or continuous)
was not reported, we did not extract this association. For dichotomized continuous
prognostic factors, we extracted the cut-off value. Also, when a measure of association
was not reported, for binary factors, we extracted the number of individuals with the
factor present in both patients with and without the outcome. For studies conducted in
the same geographic region, we compared hospitals and recruitment periods to ensure
that fully independent populations will be included in each meta-analysis. When
multiple studies with potentially overlapping samples examined the same association,

we kept the study that had the largest sample size for the corresponding meta-analysis.

Risk of bias assessment

We also assessed whether the eligible studies applied a multivariable analysis in
which they adjusted the associations of specific prognostic factors for other prognostic
factors. For studies examining multiple prognostic factors and/or outcomes, we

assessed the pertinent question with the highest risk of bias grade for the ascertainment



of the prognostic factor and outcome. The eligible studies were assessed on the basis of

the prognostic factors and the outcomes that participated in a meta-analysis.



Supplementary Table S1. Risk of bias assessment using QUIPS tool for the 428 eligible articles that participated in the meta-analyses.

First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Abrishami et al, 2020 * Iran High risk Low risk Moderate risk Low risk High risk High risk
Abrishami et al, 2020 2 Iran High risk Low risk High risk Low risk High risk High risk
Adegunsoye et al, 2020 * USA Moderate risk Low risk Low risk Low risk Moderate risk High risk
Aggarwal et al, 2020 * India High risk Low risk High risk Low risk High risk High risk
Alberici et al, 2020 ° Italy Moderate risk Low risk High risk Low risk High risk High risk
Alkundi et al, 2020 ° UK High risk Low risk Moderate risk Low risk High risk High risk
Allocca et al, 2020 7 Italy High risk Low risk High risk High risk High risk High risk
Aloisio et al, 2020 8 Italy High risk Low risk High risk Low risk High risk High risk
Aloisio et al, 2020 ° Italy High risk Low risk Low risk Low risk High risk High risk
Al-Salameh et al, 2020 *° France Low risk Low risk Moderate risk Low risk High risk High risk
Al-Samkari et al, 2020 ** USA High risk Low risk High risk Low risk High risk High risk
Amit et al, 2020 *2 Israel High risk Low risk High risk Low risk High risk High risk
Antinori et al, 2020 B Italy High risk Low risk High risk Low risk High risk High risk
Antony et al, 2020 USA High risk Low risk Low risk Low risk High risk High risk
Arapovic et al, 2020 Bosnia- High risk Low risk Low risk Low risk High risk High risk
Herzegovina
Argenziano et al, 2020 6 USA Moderate risk Low risk High risk Low risk High risk High risk
Arlet et al, 2020 V7 France High risk Low risk Low risk Low risk High risk High risk
Artifoni et al, 2020 * France High risk Low risk High risk Low risk High risk High risk
Assaad et al, 2020 *° France Moderate risk Low risk Low risk Low risk High risk Moderate risk
Auld et al, 2020 ® USA High risk Low risk Moderate risk Low risk High risk High risk
Ayanian et al, 2020 % USA High risk Low risk High risk Low risk High risk High risk
Ayerbe et al, 2020 # Spain High risk Low risk Moderate risk Low risk High risk High risk
Azar et al, 2020 # USA Low risk Low risk High risk Low risk High risk High risk
Baqui et al, 2020 2 Brazil High risk Low risk High risk Low risk High risk High risk
Barbero et al, 2020 ® Spain Moderate risk Low risk High risk Low risk High risk High risk
Barman et al, 2020 Turkey High risk Low risk Low risk Low risk High risk Moderate risk
Barrasa et al, 2020 % Spain Low risk Low risk Low risk Low risk High risk High risk
Bavaro et al, 2020 Italy High risk Low risk Moderate risk Low risk High risk High risk
Bazzan et al, 2020 Italy High risk Low risk Low risk Low risk High risk High risk
Bean et al, 2020 ¥ UK Low risk Low risk Low risk Low risk Moderate risk High risk
Bellelli et al, 2020 % Italy High risk Low risk Moderate risk Low risk High risk High risk
Benoy et al, 2020 * Netherlands High risk Low risk High risk Low risk High risk High risk
Benussi et al, 2020 Italy High risk Low risk Low risk Low risk High risk High risk
Bhargava et al, 2020 * USA High risk Low risk High risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Bhatla et al, 2020 % USA Low risk Low risk High risk Low risk High risk High risk
Biagi et al, 2020 % Italy Low risk Low risk Low risk Low risk High risk High risk
Bianchetti et al, 2020 ¥’ Italy Moderate risk Low risk Moderate risk Low risk Moderate risk High risk
Bolondi et al, 2020 * Italy High risk Low risk Low risk Low risk High risk High risk
Bonetti et al, 2020 ** Italy High risk Low risk Moderate risk Low risk High risk High risk
Borghesi et al, 2020 *° Italy High risk Low risk High risk Low risk High risk High risk
Borobia et al, 2020 Spain High risk Low risk High risk Low risk High risk High risk
Boscolo et al, 2020 # Italy High risk Low risk High risk Low risk High risk High risk
Bossini et al, 2020 Italy Moderate risk Low risk High risk Low risk High risk High risk
Bravi et al, 2020 # Italy Low risk Low risk Moderate risk Low risk High risk High risk
Brill et al, 2020 UK High risk Low risk High risk Low risk High risk High risk
Brouns et al, 2020 * Netherlands High risk Low risk Moderate risk Low risk High risk High risk
Bruno et al, 2020 ¥ Italy Low risk Low risk Low risk Low risk High risk High risk
Buckner et al, 2020 USA Low risk Low risk High risk Low risk High risk High risk
Buscarini et al, 2020 *° Italy Moderate risk Low risk High risk Low risk High risk High risk
Busetto et al, 2020 % Italy Low risk Low risk High risk Low risk Moderate risk High risk
Cabezudo-Garcia et al, 2020 | Spain High risk Low risk Moderate risk Low risk High risk High risk
51
Cai et al, 2020 %2 China High risk Low risk High risk Low risk High risk High risk
Cao et al, 2020 5 China Low risk Low risk Low risk Low risk High risk High risk
Cariou et al, 2020 % France High risk Low risk High risk Low risk High risk High risk
Carlino et al, 2020 % Italy High risk Low risk High risk Low risk High risk High risk
Carrasco et al, 2020 ¢ Spain High risk Low risk Moderate risk Low risk High risk High risk
Caussy et al, 2020 5 France High risk Low risk High risk Low risk High risk High risk
Ceano-Vivas et al, 2020 ® Spain Moderate risk Low risk High risk Low risk High risk High risk
Cecconi et al, 2020 *° Italy Low risk Low risk High risk Low risk High risk Moderate risk
Cen et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Chamorro-Pareja et al, 2020 USA High risk Low risk Low risk Low risk High risk High risk
61
Chan et al, 2020 ¢ Singapore High risk Low risk Low risk Low risk High risk High risk
Chao et al, 2020 ® USA High risk Low risk High risk Low risk High risk High risk
Chaudhry et al, 2020 % USA High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 ® China High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 ¢ China High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Chen et al, 2020 ™ China High risk Low risk High risk Low risk High risk Moderate risk
Chenetal, 2021 ™ China High risk Low risk Moderate risk Moderate risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Chen et al, 2020 ™ China High risk Low risk Moderate risk Low risk High risk High risk
Chen et al, 2020 ™ China High risk Low risk Moderate risk Low risk Moderate risk High risk
Cheng et al, 2020 ™ China Low risk Low risk Low risk Low risk High risk Moderate risk
Chhiba et al, 2020 ® USA Low risk Low risk Moderate risk Low risk Moderate risk Moderate risk
Cholankeril et al, 2020 ™ USA High risk Low risk High risk Low risk High risk High risk
Chougar et al, 2020 7 France High risk Low risk High risk Low risk High risk High risk
Chung et al, 2020 ™ Korea High risk Low risk Moderate risk High risk High risk High risk
Ciceri etal, 2020 Italy High risk Low risk High risk Low risk High risk High risk
Colombi et al, 2020 & Italy High risk Low risk High risk Low risk High risk High risk
Conversano et al, 2020 & Italy Low risk Moderate risk Low risk Low risk High risk High risk
Covino et al, 2020 Italy Moderate risk Low risk High risk Low risk High risk High risk
Criel et al, 2020 & Belgium High risk Low risk Moderate risk Low risk High risk High risk
d'Alessandro et al, 2020 8 Italy High risk Low risk Low risk Low risk High risk High risk
Davies et al, 2020 % UK High risk Low risk Low risk Low risk High risk High risk
De Smet et al, 2020 ®¢ Belgium High risk Low risk Moderate risk Low risk High risk High risk
Deiana et al, 2020 & Italy High risk Low risk Low risk Low risk High risk High risk
Del Amo et al, 2020 Spain Low risk Low risk Low risk Low risk High risk High risk
Della-Torre et al, 2020 * Italy High risk Low risk High risk Low risk High risk High risk
Demelo-Rodriguez et al, Spain High risk Low risk Moderate risk Low risk High risk High risk
2020 %
Deng et al, 2020 * China High risk Low risk Moderate risk Low risk High risk High risk
Deng et al, 2020 % China High risk Low risk Moderate risk Low risk High risk High risk
Deng et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Denova-Gutiérrez et al, 2020 | Mexico Moderate risk Low risk High risk Low risk High risk High risk
94
Deshorough et al, 2020 *° UK High risk Low risk Moderate risk High risk High risk High risk
Di Bella et al, 2020 % Italy High risk Low risk High risk Low risk High risk High risk
Ding et al, 2020 ¥ China High risk Low risk High risk Low risk High risk High risk
Docherty et al, 2020 * UK Low risk Low risk High risk Low risk High risk Moderate risk
Dreher et al, 2020 *° Germany High risk Low risk High risk Low risk High risk High risk
D'Silva et al, 2020 1 USA High risk Low risk High risk Low risk High risk High risk
Du et al, 2020 China High risk Low risk High risk Low risk High risk High risk
Du et al, 2020 1 China Moderate risk Low risk High risk Low risk High risk High risk
Duanmu et al, 2020 1® USA High risk Low risk High risk Low risk High risk High risk
Dudoignon et al, 2020 ** France High risk Low risk Moderate risk Low risk High risk High risk
Dufour et al, 2020 1® Belgium High risk Low risk High risk Low risk High risk High risk
Ebinger et al, 2020 1% USA Low risk Low risk High risk Low risk High risk High risk
Escalera-Antezana et al, Bolivia Low risk Low risk Moderate risk Low risk High risk High risk
2020 X7
Fang et al, 2020 1% UK High risk Low risk Moderate risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Fauvel et al, 2020 1 France High risk Low risk High risk High risk High risk High risk
Felice et al, 2020 10 Italy Moderate risk Low risk Low risk High risk High risk High risk
Feng et al, 2020 ** China High risk Low risk Low risk Low risk High risk High risk
Ferguson et al, 2020 *2 USA Low risk Low risk Moderate risk Low risk High risk High risk
Ferm et al, 2020 '3 USA High risk Low risk High risk Low risk High risk High risk
Fernandez-Cruz et al, 2020 Spain High risk Low risk High risk Low risk High risk High risk
114
Ferrante et al, 2020 5 Italy High risk Low risk High risk Low risk High risk Moderate risk
Fisher et al, 2020 11 USA High risk Low risk Moderate risk Low risk High risk High risk
Fogarty et al, 2020 ' Ireland Low risk Low risk Moderate risk Low risk High risk High risk
Fominskiy et al, 2021 8 Italy Low risk Low risk Moderate risk Low risk High risk High risk
Fosbgl et al, 2020 ¢ Denmark Low risk Low risk Low risk Low risk Low risk Moderate risk
Foster et al, 2020 % USA Moderate risk Low risk High risk Low risk High risk High risk
Fox et al, 2020 UK High risk Low risk High risk Low risk High risk High risk
Francone et al, 2020 % Italy High risk Low risk Moderate risk Low risk High risk High risk
Gotzinger et al, 2020 % Europe High risk Low risk High risk Low risk High risk High risk
Gallo et al, 2020 ** Italy Moderate risk Low risk High risk Low risk High risk High risk
Gao et al, 2020 '® China High risk Low risk Moderate risk Low risk High risk Moderate risk
Gao et al, 2020 China Low risk Low risk High risk Low risk High risk High risk
Gao et al, 2020 *# China High risk Low risk High risk Low risk High risk High risk
Garcia-Pachon et al, 2020 2 | Spain Low risk Low risk Moderate risk Low risk High risk High risk
Gavin et al, 2020 '# USA Low risk Low risk High risk Low risk High risk High risk
Gayam et al, 2021 % USA High risk Low risk High risk Low risk High risk High risk
Gazzaruso et al, 2020 % Italy High risk Low risk Low risk Low risk High risk High risk
Gervaise et al, 2020 ** France High risk Low risk Low risk Low risk High risk High risk
Gervasoni et al, 2020 ¥ Italy Moderate risk Low risk Low risk High risk High risk High risk
Giacomelli et al, 2020 % Italy Low risk Low risk High risk Low risk High risk High risk
Gidari et al, 2020 % Italy Moderate risk Low risk Moderate risk Low risk High risk High risk
Giusti et al, 2020 Italy High risk Low risk Low risk Low risk High risk High risk
Goicoechea et al, 2020 ¥ Spain Moderate risk Low risk High risk Low risk High risk High risk
Gold et al, 2020 8 USA High risk Low risk Low risk Low risk High risk High risk
Golpe et al, 2020 ** Spain High risk Low risk High risk Low risk Moderate risk Moderate risk
Golpe et al, 2020 4 Spain Moderate risk Low risk Moderate risk Low risk Moderate risk Moderate risk
Goshua et al, 2020 4 USA High risk Low risk High risk Low risk High risk High risk
Goyal et al, 2020 42 USA Low risk Low risk High risk Low risk High risk High risk
Goyal et al, 2020 4 USA High risk Low risk High risk Low risk Moderate risk Moderate risk
Grandmaison et al, 2020 4 Switzerland High risk Low risk Moderate risk Moderate risk High risk High risk
Grasseli et al, 2020 *4° Italy High risk Low risk High risk Low risk High risk High risk
Gregoriano et al, 2020 146 Switzerland Low risk Low risk High risk Low risk High risk Moderate risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Guan et al, 2020 7 China High risk Low risk Low risk Low risk High risk High risk
Gupta et al, 2020 48 USA Low risk Low risk High risk Low risk Moderate risk Moderate risk
Hajifathalian et al, 2020 14 USA Low risk Low risk High risk Low risk High risk High risk
Hajifathalian et al, 2020 % USA High risk Low risk High risk Low risk High risk Moderate risk
Halasz et al, 2020 ** Italy Moderate risk Low risk High risk Low risk High risk High risk
Halvatsiotis et al, 2020 %2 Greece High risk Low risk High risk Low risk High risk High risk
Harmouch et al, 2020 2 USA High risk Low risk High risk Low risk High risk High risk
Hattori et al, 2021 > Japan High risk Low risk Low risk High risk High risk High risk
Hengeveld et al, 2020 % Netherlands Moderate risk Low risk High risk Low risk High risk High risk
Herold et al, 2020 % Germany High risk Low risk High risk Low risk High risk High risk
Hewitt et al, 2020 ' UK, ltaly High risk Low risk High risk Low risk Moderate risk Moderate risk
Hippensteel et al, 2020 % USA High risk Low risk High risk High risk High risk High risk
Hirsch et al, 2020 **° USA High risk Low risk Moderate risk Low risk Moderate risk High risk
Holt et al, 2020 % Denmark Low risk Low risk Low risk Low risk High risk High risk
Hong et al, 2020 6! Korea Moderate risk Low risk High risk Low risk High risk High risk
Horby et al, 2020 162 UK Moderate risk Low risk High risk Low risk High risk High risk
Hottz et al, 2020 ¢ Brazil High risk Low risk High risk Low risk High risk High risk
Hsu et al, 2020 % USA Moderate risk Low risk High risk Low risk High risk High risk
Hu et al, 2020 % China High risk Low risk Moderate risk Low risk High risk High risk
Huang et al, 2020 China Low risk Low risk High risk Low risk High risk High risk
Huang et al, 2020 *¢ China High risk Low risk High risk Low risk High risk High risk
Huang et al, 2020 ¢ China High risk Low risk High risk Low risk High risk High risk
Huang et al, 2020 %° China High risk Low risk High risk Low risk High risk High risk
Hur et al, 2020 '7° USA High risk Low risk High risk Low risk High risk High risk
Husain-Syed et al, 2020 '™ Germany High risk Low risk Moderate risk Low risk High risk High risk
Hwang et al, 2020 12 Korea High risk Low risk Moderate risk Low risk High risk High risk
laccarino et al, 2020 !# Italy High risk Low risk High risk Low risk High risk High risk
Imam et al, 2020 1™ USA High risk Low risk High risk High risk High risk High risk
Imam et al, 2020 USA High risk Low risk High risk Low risk High risk High risk
Inciardi et al, 2020 ' Italy High risk Low risk High risk Low risk High risk High risk
Israelsen et al, 2020 1 Denmark Low risk Low risk High risk Low risk High risk High risk
I1zquierdo-Dominguez et al, Spain High risk Low risk High risk Low risk High risk High risk
2020 178
Jalili et al, 2021 17 Iran Low risk Low risk High risk Low risk High risk High risk
Jang et al, 2020 & Korea High risk Low risk High risk Low risk High risk High risk
Javanian et al, 2020 8 Iran High risk Low risk High risk Low risk High risk High risk
Jiang et al, 2020 % China High risk Low risk High risk Low risk High risk High risk
Jordan et al, 2020 USA High risk Low risk Moderate risk Low risk High risk High risk
Jung et al, 2020 8 Korea Low risk Low risk Low risk Low risk Moderate risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Kalan et al, 2020 Iran High risk Low risk High risk Low risk High risk High risk
Kalligeros et al, 2020 % USA Low risk Low risk High risk Low risk High risk High risk
Karmen-Tuohy et al, 2020 **” | USA High risk Low risk Moderate risk Low risk High risk High risk
Kayem et al, 2020 % France High risk Low risk High risk High risk High risk High risk
Kehisek et al, 2020 ¥ USA Low risk Low risk High risk Low risk High risk High risk
Khalil et al, 2020 1% UK High risk Low risk High risk Low risk High risk High risk
Khamis et al, 2020 ** Oman Moderate risk Low risk High risk Low risk High risk High risk
Khamis et al, 2020 1% Oman Low risk Low risk Low risk Low risk High risk High risk
Killerby et al, 2020 1% USA High risk Low risk High risk Low risk High risk High risk
Kim et al, 2020 % Korea Low risk Low risk Moderate risk Low risk Moderate risk High risk
Kim et al, 2020 % USA High risk Low risk High risk Low risk Low risk Moderate risk
King et al, 2020 % USA High risk Low risk High risk Low risk High risk High risk
Klang et al, 2020 1% USA High risk Low risk High risk Low risk Moderate risk High risk
Klok et al, 2020 % Netherlands High risk Low risk Low risk Low risk High risk High risk
Knights et al, 2020 1% UK High risk Low risk High risk Low risk High risk High risk
Knorr et al, 2020 2© USA High risk Low risk Moderate risk Low risk High risk High risk
Koleilat et al, 2021 2* USA High risk Low risk Moderate risk High risk High risk High risk
Korkmaz et al, 2020 2% Turkey High risk Low risk High risk Low risk High risk High risk
Kormann et al, 2020 2% France High risk Low risk High risk Low risk High risk High risk
Kragholm et al, 2020 2 Denmark Low risk Low risk Low risk Low risk Low risk Low risk
Krishnan et al, 2020 2% USA High risk Low risk Moderate risk Low risk High risk High risk
Kuno et al, 2020 ¢ USA High risk Low risk Moderate risk Low risk High risk High risk
Lagadinou et al, 2020 27 Greece High risk Low risk Moderate risk Low risk High risk High risk
Lagi et al, 2020 2% Italy Moderate risk Low risk High risk Low risk High risk High risk
Larsen et al, 2020 2 France High risk Low risk High risk Low risk High risk High risk
Larson et al, 2020 #° USA Moderate risk Low risk High risk Low risk High risk High risk
Lee et al, 2020 #! UK Moderate risk Low risk Moderate risk Low risk High risk High risk
Lee et al, 2020 ?*2 Korea Moderate risk Low risk High risk Low risk High risk High risk
Lee et al, 2020 #3 Korea High risk Low risk High risk Low risk High risk High risk
Lee et al, 2020 4 USA High risk Low risk High risk Low risk High risk High risk
Li et al, 2020 #° China High risk Low risk Moderate risk Low risk High risk High risk
Li et al, 2020 % China Low risk Low risk Moderate risk Low risk High risk Moderate risk
Li et al, 2020 %7 China High risk Low risk High risk Low risk Moderate risk High risk
Li et al, 2020 #8 China Low risk Low risk High risk Low risk High risk High risk
Li et al, 2020 #° China High risk Low risk Low risk Low risk High risk High risk
Li et al, 2020 2 China High risk Low risk High risk Low risk High risk High risk
Li et al, 2020 China High risk Low risk Moderate risk Low risk High risk High risk
Liabeuf et al, 2020 22 France High risk Low risk High risk Low risk High risk High risk
Lim et al, 2020 22 Korea High risk Low risk Moderate risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Lin et al, 2021 2 China High risk Low risk High risk Low risk High risk Moderate risk
Liu et al, 2020 2% China High risk Low risk High risk Low risk High risk High risk
Liu et al, 2020 %% China High risk Low risk High risk Low risk High risk High risk
Liu et al, 2020 %7 China High risk Low risk Moderate risk Low risk High risk High risk
Liu et al, 2020 2% China High risk Low risk High risk Low risk High risk High risk
Liu et al, 2020 ?*° China High risk Low risk High risk Low risk High risk High risk
Liu et al, 2020 20 Hong Kong High risk Low risk High risk Low risk High risk High risk
Liu et al, 2020 ¢ China High risk Low risk Moderate risk Low risk High risk High risk
Liu et al, 2020 %2 China High risk Low risk High risk Low risk High risk High risk
Lodigiani et al, 2020 %3 Italy Moderate risk Low risk High risk Low risk High risk High risk
Loonstra et al, 2020 4 Netherlands High risk Low risk High risk Low risk High risk High risk
Lopez-Otero et al, 2021 2 Spain Low risk Low risk Low risk Low risk Moderate risk High risk
Lorente-Ros et al, 2020 %6 Spain Moderate risk Low risk Moderate risk Low risk High risk Moderate risk
Louapre et al, 2020 %7 France High risk Low risk High risk Low risk High risk High risk
Luan et al, 2020 2% China High risk Low risk High risk Low risk High risk High risk
Lubetzky et al, 2020 %° USA High risk Low risk High risk Low risk High risk High risk
Lumbreras-Marquez et al, Mexico Low risk Low risk High risk Low risk High risk High risk
2020 240
Luo et al, 2020 24 China High risk Low risk High risk Low risk High risk High risk
Luo et al, 2020 2* USA High risk Low risk Moderate risk Low risk High risk High risk
Luo et al, 2020 22 China High risk Low risk High risk Low risk High risk High risk
Lynch et al, 2020 %4 USA High risk Low risk High risk Low risk High risk High risk
Ma et al, 2020 *° China High risk Low risk High risk Low risk High risk High risk
Maatman et al, 2020 24 USA High risk Low risk High risk High risk High risk High risk
Macera et al, 2020 7 Italy High risk Low risk High risk Low risk High risk High risk
Mahdavinia et al, 2020 @ USA High risk Low risk Moderate risk Low risk High risk High risk
Malberti et al, 2020 24 Italy High risk Low risk Low risk Low risk Moderate risk High risk
Mani et al, 2020 %° USA High risk Low risk High risk Low risk High risk High risk
Mannheim et al, 2020 ! USA High risk Low risk High risk Low risk High risk High risk
Magquet et al, 2020 22 France Low risk Low risk Low risk Low risk Moderate risk High risk
Martin-Moro et al, 2020 2% Spain Moderate risk Low risk High risk Low risk High risk High risk
Martin-Sanchez et al, 2020 Spain Low risk Low risk Low risk Low risk High risk High risk
254
Marta-Enguita et al, 2020 »* | Spain High risk Low risk High risk Low risk High risk High risk
Marzolini et al, 2020 *° Switzerland High risk Low risk Low risk Low risk High risk High risk
Masetti et al, 2020 %7 Italy High risk Low risk Moderate risk Low risk High risk High risk
McCullough et al, 2020 ¢ USA High risk Low risk High risk Low risk High risk High risk
Medetalibeyoglu et al, 2020 Turkey High risk Low risk Low risk Low risk High risk High risk
259
Mendoza et al, 2020 *?° Spain High risk Low risk High risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Merzon et al, 2020 % Israel High risk Low risk High risk Low risk Moderate risk High risk
Mestre-Gomez et al, 2021 %2 | Spain High risk Low risk Moderate risk Low risk High risk High risk
Meszaros et al, 2020 ¢ France High risk Low risk Low risk Low risk High risk High risk
Middeldorp et al, 2020 2% Netherlands Moderate risk Low risk Moderate risk Low risk High risk High risk
Mikami et al, 2021 2% USA Moderate risk Low risk High risk Low risk High risk High risk
Mishra et al, 2020 2% India High risk Low risk Low risk Low risk High risk Moderate risk
Miyashita et al, 2020 ?* USA Moderate risk Low risk Moderate risk Low risk High risk High risk
Miyashita et al, 2020 2% USA High risk Low risk Moderate risk Low risk High risk High risk
Moghaddam et al, 2020 2% Germany High risk Low risk Moderate risk Low risk High risk High risk
Montagnani et al, 2020 27 Italy High risk Low risk Moderate risk Low risk High risk High risk
Montastruc et al, 2020 2% France High risk Low risk Moderate risk Low risk High risk High risk
Montopoli et al, 2020 27 Italy High risk Low risk Low risk Low risk High risk High risk
Moreno-Perez et al, 2020 | Spain High risk Low risk High risk Low risk High risk High risk
Moriconi et al, 2020 #4 Italy Low risk Low risk High risk Low risk High risk High risk
Morrison et al, 2020 27 USA High risk Low risk High risk Low risk High risk High risk
Myers et al, 2020 27 USA High risk Low risk High risk Low risk High risk High risk
Myrstad et al, 2020 2”7 Norway High risk Low risk High risk Low risk High risk High risk
Nahum et al, 2020 27 France Low risk Low risk Moderate risk Low risk High risk High risk
Nathwani et al, 2020 27 UK High risk Low risk Moderate risk Low risk High risk High risk
Nie et al, 2020 2% China High risk Low risk High risk Low risk High risk High risk
Nie et al, 2020 %! China High risk Low risk Moderate risk Low risk High risk High risk
Nikpouraghdam et al, 2020 Iran High risk Low risk Moderate risk Low risk High risk High risk
282
Nobel et al, 2020 % USA High risk Low risk High risk Low risk High risk High risk
Nowak et al, 2020 %* Poland Low risk Low risk High risk Low risk High risk High risk
Nuno et al, 2020 % Spain High risk Low risk High risk Low risk High risk High risk
Okoh et al, 2020 ¢ USA High risk Low risk High risk Low risk High risk High risk
Ortiz-Brizuela et al, 2020 %’ | Mexico Low risk Low risk High risk Low risk High risk High risk
Oussalah et al, 2020 ¢ France High risk Low risk Moderate risk Low risk High risk High risk
Paderno et al, 2020 %° Italy High risk Low risk High risk Low risk High risk High risk
Palaiodimos et al, 2020 2% USA High risk Low risk High risk Low risk High risk High risk
Panagiotou et al, 2020 ** UK High risk Low risk High risk Low risk High risk High risk
Panepinto et al, 2020 2 USA High risk Low risk Moderate risk Low risk High risk High risk
Parrotta et al, 2020 2% USA High risk Low risk Moderate risk Low risk High risk High risk
Patel et al, 2020 2% UK High risk Low risk High risk Low risk High risk High risk
Patell et al, 2020 2% USA High risk Low risk Moderate risk Low risk High risk High risk
Pelayo et al, 2020 2% USA High risk Low risk Moderate risk Low risk Moderate risk High risk
Pellaud et al, 2020 *7 Switzerland Low risk Low risk High risk Low risk High risk High risk
Peng et al, 2020 *® China High risk Low risk Low risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Pereira et al, 2020 2% USA Moderate risk Low risk Moderate risk Low risk High risk High risk
Pérez-Séez et al, 2020 3 Spain High risk Low risk High risk Low risk High risk High risk
Petersen et al, 2020 Germany High risk Low risk Low risk Low risk High risk High risk
Petrilli et al, 2020 3 USA Moderate risk Low risk Moderate risk Low risk High risk High risk
Pettit et al, 2020 3 USA High risk Low risk High risk High risk Moderate risk High risk
Piano et al, 2020 % Italy High risk Low risk High risk Low risk High risk High risk
Pinto et al, 2020 3% Italy Low risk Low risk Low risk Low risk Moderate risk High risk
Poblador-Plou et al, 2020 %% | Spain Low risk Low risk High risk Low risk Moderate risk High risk
Ponziani et al, 2020 %7 Italy Low risk Low risk High risk Low risk High risk High risk
Poyiadji et al, 2020 % USA High risk Low risk Moderate risk Low risk High risk High risk
Qian et al, 2020 3 China Low risk Low risk Low risk Low risk High risk High risk
Qin et al, 2020 %° China Moderate risk Low risk Moderate risk Low risk High risk High risk
Qin et al, 2020 31 China High risk Low risk High risk Low risk Moderate risk Moderate risk
Quartuccio et al, 2020 312 Italy High risk Low risk Moderate risk Low risk High risk High risk
Ramachandran et al, 2020 32 | USA High risk High risk High risk Low risk High risk High risk
Raoufi et al, 2020 34 Iran High risk Low risk High risk Low risk High risk High risk
Rastad et al, 2020 %% Iran High risk Low risk High risk Low risk High risk High risk
Rath et al, 2020 %6 Germany Low risk Low risk High risk Low risk High risk High risk
Redd et al, 2020 3% USA Low risk Low risk High risk Low risk High risk High risk
Ren et al, 2020 38 China High risk Low risk Moderate risk Low risk High risk High risk
Richardson et al, 2020 %° USA Low risk Low risk Moderate risk Low risk High risk High risk
Rivera-lzquierdo et al, 2020 Spain High risk Low risk High risk Low risk High risk High risk
320
Rivera-lzquierdo et al, 2020 Spain High risk Low risk High risk Low risk High risk Moderate risk
321
Robilotti et al, 2020 32 USA Moderate risk Low risk High risk Low risk High risk High risk
Rogado et al, 2020 32 Spain Moderate risk Low risk High risk Low risk High risk High risk
Roman et al, 2020 Spain High risk Low risk High risk Low risk High risk Moderate risk
Rosenberg et al, 2020 % USA Moderate risk Low risk High risk Low risk High risk High risk
Rossi et al, 2020 %% Italy Moderate risk Low risk Moderate risk Low risk High risk High risk
Rottoli et al, 2020 37 Italy High risk Low risk High risk Low risk Moderate risk High risk
Rubin et al, 2020 % France Moderate risk Low risk Low risk Low risk High risk High risk
Russo et al, 2020 % Italy High risk Low risk High risk Low risk High risk High risk
Sabri et al, 2020 3% Iran High risk Low risk High risk Low risk High risk High risk
Salacup et al, 2020 USA High risk Low risk High risk Low risk Moderate risk High risk
Saluja et al, 2020 %2 India High risk Low risk Low risk Low risk High risk High risk
Sanchez-Pina et al, 2020 % Spain Moderate risk Low risk High risk Low risk High risk High risk
Santoliquido et al, 2020 %4 Italy High risk Low risk Moderate risk Low risk High risk High risk
Sardu et al, 2020 3% Italy High risk Low risk Moderate risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Sardu et al, 2020 3% Italy High risk Low risk Low risk High risk High risk High risk
Satici et al, 2020 37 Turkey Low risk Low risk High risk Low risk High risk High risk
Secco et al, 2020 3% Italy High risk Low risk Moderate risk Low risk High risk High risk
Selcuk et al, 2020 **° Turkey High risk Low risk Moderate risk Low risk High risk High risk
Semenova et al, 2020 34 Kazakhstan Low risk Low risk Low risk Low risk High risk High risk
Shah et al, 2020 % UK High risk Low risk High risk Low risk High risk High risk
Shah et al, 2020 32 USA High risk Low risk High risk Low risk Moderate risk High risk
Shahriarirad et al, 2020 % Iran Low risk Low risk High risk Low risk High risk High risk
Shang et al, 2020 3 China High risk Low risk Low risk Low risk High risk High risk
Shekhar et al, 2020 34 USA Low risk Low risk High risk Low risk High risk High risk
Shen et al, 2020 3¢ China High risk Low risk High risk Low risk High risk High risk
Shi et al, 2020 %7 China High risk Low risk Moderate risk Low risk High risk High risk
Simmonet et al, 2020 348 France Low risk Low risk Moderate risk Low risk Moderate risk High risk
Singer et al, 2020 ¢ USA Low risk Low risk High risk Low risk High risk High risk
Smadja et al, 2020 3% France High risk Low risk High risk Low risk High risk High risk
Smith et al, 2020 ! USA High risk Low risk Moderate risk Low risk High risk High risk
Soares et al, 2020 32 Brazil High risk Low risk High risk Low risk Moderate risk High risk
Sohaib Asghar et al, 2020 *° | Pakistan Low risk Low risk High risk Low risk High risk High risk
Solaimanzadeh et al, 2020 3% | USA High risk Low risk Low risk Low risk High risk High risk
Somers et al, 2020 3% Michigan High risk Low risk High risk Low risk High risk Moderate risk
Sousa et al, 2020 %6 Brazil Low risk Low risk Moderate risk Low risk Moderate risk High risk
Stevens et al, 2021 37 USA High risk Low risk High risk Low risk High risk High risk
Stoneham et al, 2020 %8 UK High risk Low risk Moderate risk High risk High risk High risk
Stroppa et al, 2020 3% Italy Moderate risk Low risk High risk Low risk High risk High risk
Suleyman et al, 2020 %%° USA Low risk Low risk High risk Low risk High risk High risk
Sun et al, 2020 3* China High risk Low risk High risk Low risk High risk High risk
Sun et al, 2020 32 China High risk Low risk High risk Low risk High risk High risk
Sun et al, 2020 %3 China High risk Low risk High risk Low risk High risk High risk
Tambe et al, 2020 % India Low risk Low risk Moderate risk Low risk High risk High risk
Tan et al, 2020 %° China High risk Low risk Low risk Low risk High risk High risk
Tan et al, 2020 3% UK High risk Low risk Moderate risk Low risk Moderate risk Moderate risk
Tanriverdi et al, 2020 37 Turkey High risk Low risk High risk Low risk High risk High risk
Tatum et al, 2020 ® USA High risk Low risk High risk Low risk High risk High risk
Tenforde et al, 2020 %° USA High risk Low risk High risk Low risk High risk High risk
Tharakan et al, 2020 37° USA High risk Low risk Low risk Low risk High risk High risk
Tomlins et al, 2020 3 UK Low risk Low risk High risk Low risk High risk High risk
Toussie et al, 2020 37 USA Moderate risk Low risk High risk Low risk High risk High risk
Trimaille et al, 2020 37 France Moderate risk Low risk High risk High risk High risk High risk
Trujillo et al, 2020 ¥ Spain Moderate risk Low risk High risk Low risk High risk High risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Urra et al, 2020 %7 Spain High risk Low risk Moderate risk Low risk High risk High risk
Valeri et al, 2020 %7 USA Moderate risk Low risk High risk Low risk High risk High risk
van Gerwen et al, 2020 ¥ USA High risk Low risk High risk Low risk Moderate risk High risk
Villard et al, 2020 %78 France High risk Low risk High risk High risk High risk High risk
Vivanti et al, 2020 ¥7° France Low risk Low risk High risk Low risk High risk High risk
Wan et al, 2020 *° China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 %! China Low risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 %2 China Low risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3% China Low risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3 China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3% China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3" China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3% China High risk Low risk High risk Low risk High risk High risk
Wang et al, 2020 3¢ China High risk Low risk Moderate risk Low risk High risk High risk
Wang et al, 2020 3% USA High risk Low risk Moderate risk Low risk High risk High risk
Whyte et al, 2020 UK High risk Low risk Moderate risk Low risk High risk High risk
Wu et al, 2020 3% China High risk Low risk High risk Low risk High risk Moderate risk
Wu et al, 2020 3 China High risk Low risk Low risk Low risk High risk High risk
Xu et al, 2020 3% China High risk Low risk High risk Low risk High risk High risk
Xu et al, 2020 3% China High risk Low risk High risk Low risk High risk High risk
Xu et al, 2020 ¢ China High risk Low risk Low risk Low risk High risk High risk
Yan et al, 2020 3" USA High risk Low risk High risk Low risk High risk High risk
Yan et al, 2020 3% China High risk Low risk Moderate risk Low risk High risk High risk
Yang et al, 2020 3% China High risk Low risk High risk Low risk High risk High risk
Yang et al, 2020 4% China High risk Low risk Low risk Low risk High risk High risk
Yang et al, 2020 “* China High risk Low risk High risk Low risk High risk High risk
Yang et al, 2020 2 USA High risk Low risk Low risk Low risk High risk High risk
Yao et al, 2020 % China Low risk Low risk High risk Low risk High risk High risk
Yao et al, 2020 “* China High risk Low risk Low risk Low risk High risk High risk
Yarza et al, 2020 “® Spain High risk Low risk High risk High risk High risk High risk
Ye et al, 2020 “% China Moderate risk Low risk Moderate risk Low risk High risk High risk
Ye etal, 2020 #7 China High risk Low risk High risk Low risk High risk High risk
Yip et al, 2020 “® Hong Kong High risk Low risk Moderate risk Low risk High risk High risk
Yu et al, 2020 4% China High risk Low risk High risk Low risk High risk High risk
Yu et al, 2020 4© China High risk Low risk High risk Low risk High risk High risk
Yuan et al, 2020 ** China High risk Low risk High risk Low risk High risk High risk
Zeng et al, 2020 “12 China High risk Low risk High risk Low risk High risk High risk
Zeng et al, 2020 “ China High risk Low risk Moderate risk Low risk High risk Moderate risk




First Author, Year Country Study participation | Study attrition Prognostic factor Outcome Adjustment for Statistical analysis
measurement measurement other prognostic and reporting
factors
Zhang et al, 2020 #* China High risk Low risk Moderate risk Low risk Moderate risk Moderate risk
Zhang et al, 2020 #° China Low risk Low risk High risk Low risk High risk High risk
Zhang et al, 2020 46 China High risk Low risk Moderate risk High risk High risk High risk
Zhang et al, 2020 *7 China High risk Low risk High risk Low risk High risk High risk
Zhang et al, 2020 48 China High risk Low risk High risk Low risk High risk High risk
Zhang et al, 2020 4 China High risk Low risk High risk Low risk High risk High risk
Zhang et al, 2020 4% China High risk Low risk High risk Low risk High risk High risk
Zhao et al, 2020 “* China High risk Low risk Low risk Low risk High risk High risk
Zheng et al, 2020 422 China High risk Low risk High risk Low risk High risk High risk
Zheng et al, 2020 “# China High risk Low risk High risk Low risk Moderate risk Moderate risk
Zhou et al, 2020 “*4 China High risk Low risk High risk Low risk High risk High risk
Zhou et al, 2020 ** China High risk Low risk High risk Low risk High risk High risk
Zhou et al, 2020 % China High risk Low risk Low risk Low risk Moderate risk High risk
Zhu et al, 2020 “*7 China High risk Low risk Moderate risk Low risk High risk High risk
Zou et al, 2020 “%® China High risk Low risk High risk Low risk High risk High risk

Note: For studies examining multiple prognostic factors and/or outcomes, we assessed the pertinent question with the highest risk of bias grade

for the ascertainment of the prognostic factor and outcome.




Supplementary Table S2. Results of the 263 meta-analyses for predictors of clinical outcomes in patients with COVID-19.

Category of predictor Predictor coIFrf;)/:\Iri(;Ln p’\z:\ft\ilsinr;[;g\tls N studies RE igg],}:‘g}; OR P-value 12 95% PI Eggsafut:St
Acute Kidney Injury
Comorbidities Cancer Yes vs. No 4123/10,960 1.55 (1.07 - 2.25) 1.98 x 1072 37 0.63 - 3.83 0.0827
Comorbidities Chronic kidney disease Yes vs. No 2173/4992 5 2.46 (1.75 - 3.46) 2.54 x 107 28 1.04 -5.81 0.0537
Comorbidities COPD Yes vs. No 2213/5842 5 1.34(0.83 - 2.18) 2.31x10% 23 0.40 -4.47 0.236
Comorbidities Coronary heart disease Yes vs. No 2213/5842 5 1.69 (1.43 - 1.99) 4.90 x 1020 0 1.29-2.20 0.201
Comorbidities Diabetes mellitus Yes vs. No 4938/20,881 12 1.95 (1.57 - 2.43) 1.43 x 10° 73 1.04 - 3.69 0.396
Comorbidities Heart failure Yes vs. No 4062/9228 5 2.26 (1.50-3.41) 9.95 x 10° 52 0.71-7.15 0.727
Comorbidities Hypertension Yes vs. No 2842/13,088* 9 2.26 (1.69 - 3.03) 4.87 x 10°® 73 0.99 - 5.16 0.343
Demographics Sex Female vs. Male | 4203/9418 8 0.73(0.61 - 0.87) 4.82 x 10* 40 0.49 -1.07 0.247
Medications ACEIi/ARBs Yes vs. No 4548/12,944* 10 1.29(1.08 - 1.53) 4.06 x 10°° 38 0.87-1.92 0.260
Acute Respiratory Distress Syndrome
Comorbidities Diabetes mellitus Yes vs. No 957/8366 9 2.33 (1.77 - 3.06) 1.87 x 10° 26 1.30-4.16 0.849
Comorbidities Hypertension Yes vs. No 494/5980* 9 2.13(1.50 - 3.03) 2.23 x10% 66 0.81 - 5.64 0.113
Demographics Sex Female vs. Male | 366/1186 7 0.78 (0.48 - 1.25) 3.00 x 10! 61 0.19-3.14 0.076
Environmental factors Smoking Yes vs. No 189/481 5 0.73 (0.39 - 1.38) 3.38 x 10 0 0.26 - 2.05 0.641
Medications ACEi/ARBs Yes vs. No 252/2015* 8 0.80 (0.62 - 1.03) 7.90 x 1072 0 0.58 - 1.09 0.546
Composite Qutcome 1 (ICU admission or Death)
Comorbidities Any comorbidity Yes vs. No 400/1077 7 1.50 (1.11 - 2.03) 8.00 x 10 0 1.01-222 0.337
Comorbidities BMI >30 kg/m? vs. 562/1595 6 1.20 (0.96 - 1.50) 1.01 x 10* 0 0.88-1.64 0.781
<30 kg/m?
Comorbidities Cancer Yes vs. No 1098/4129 13 1.49 (1.02 - 2.19) 4.10 x 102 53 0.49 - 4.56 0.835
Comorbidities Cardiovascular disease Yes vs. No 739/3129 8 1.74 (1.06 - 2.86) 2.90 x 102 78 0.38 - 7.95 0.146
Comorbidities Chronic kidney disease Yes vs. No 1166/4436 13 1.78 (1.29 - 2.46) 4.26 x 10* 39 0.77-4.11 0.961
Comorbidities COPD Yes vs. No 732/3234 8 2.04 (1.30-3.19) 1.98 x 103 51 0.62-6.71 0.672
Comorbidities Coronary heart disease Yes vs. No 420/1276 5 2.38(1.37-4.13) 2.16 x10° 68 0.38 - 14.95 0.386
Comorbidities Diabetes mellitus Yes vs. No 1327/4910 15 1.85 (1.42 - 2.42) 5.51 x 10 59 0.80 - 4.30 0.691
Comorbidities Heart failure Yes vs. No 340/866 5 0.83(0.50 - 1.39) 4.86 x 10! 1 0.35-1.96 0.895
Comorbidities Hypertension Yes vs. No 1073/4313 13 1.68 (1.13 - 2.48) 9.72 x 108 81 0.42 - 6.75 0.254
Comorbidities Solid organ transplantation Yes vs. No 478/1284 5 1.09 (0.53 - 2.24) 8.19 x 10 0 0.34 - 3.52 0.889
Demographics Age per 1 year 578/1663 5 1.015 (1.003 - 1.70 x 102 58 0.977 - 1.055 0.788
increase 1.028)
Demographics Sex Female vs. Male | 1493/5593 18 0.70 (0.60 - 0.82) 1.12 x 105 23 0.48 - 1.02 0.935
Environmental factors Smoking Yes vs. No 359/961 8 1.20(0.82 - 1.74) 3.49 x 10* 0 0.75-1.90 0.692
Medications ACEi Yes vs. No 586/2867 5 1.44 (0.86 - 2.39) 1.63 x 10 70 0.27-7.67 0.384
Medications ACEIi/ARBs Yes vs. No 1591/7694 6 1.67 (0.92 - 3.01) 8.93 x 102 94 0.22 - 12.87 0.540
Medications ARBs Yes vs. No 586/2867 5 1.23 (0.69 - 2.20) 4.86 x 101 77 0.18 - 8.53 0.241




Category of predictor Predictor colafg)lglrizgn p'\;ret\ilginr;[gg\tls N studies RE ?gg}:gﬁ; OR P-value 12 95% PI Egﬁg_evralsut:st
Symptoms/signs Cough Yes vs. No 449/1330 7 0.89 (0.63 - 1.26) 5.11x10% 40 0.38 - 2.08 0.555
Symptoms/signs Dyspnea Yes vs. No 475/1380 7 2.15 (1.67-2.77) 2.15x10° 1 1.52 - 3.04 0.449
Symptoms/signs Fever Yes vs. No 790/2381 9 1.18 (0.82 - 1.71) 3.71x10% 51 0.45-3.11 0.731

Composite Qutcome 2 (ICU admission, Mechanical Ventilation or Death
Comorbidities Any comorbidity Yes vs. No 1084/4633* 7 2.90 (1.72 - 4.90) 7.03 x 10 67 0.63-13.31 0.0487
Comorbidities Diabetes mellitus Yes vs. No 1422/5658 9 2.09(1.18-3.71) 1.14 x 102 88 0.30-14.41 0.310
Comorbidities Hypertension Yes vs. No 1373/5673 9 2.51(1.58 - 3.98) 9.94 x 10° 82 0.57-11.08 0.161
Demographics Sex Female vs. Male | 1384/5679 7 0.91 (0.69 - 1.20) 4.97 x 10! 50 0.45-1.85 0.168
Deep Venous Thrombosis
Comorbidities Cancer Yes vs. No 193/1038 7 1.16 (0.59 - 2.28) 6.76 x 10* 5 0.40 - 3.30 0.188
Comorbidities Diabetes mellitus Yes vs. No 202/532 6 1.08 (0.64 - 1.83) 7.61x10? 0 0.52-2.28 0.656
Comorbidities Hypertension Yes vs. No 202/532 6 0.98 (0.64 - 1.50) 9.38 x 10! 0 0.54-1.79 0.347
Demographics Sex Female vs. Male | 225/688 7 0.86 (0.59 - 1.26) 4.31x10* 0 052 -1.41 0.517
Hospitalization
Comorbidities Any comorbidity Yes vs. No 8851/17,459 22 4.13 (3.33-5.12) 2.46 x 103 75 1.93 - 8.86 0.311
Comorbidities Asthma Yes vs. No 10,189/19,312* 19 1.15(0.96 - 1.37) 1.37 x 10? 52 0.66 - 2.00 0.689
Comorbidities BMI >30 kg/m? vs. 10,382/17,298 12 1.49 (1.20 - 1.84) 2.58 x 10* 82 0.75 - 2.96 0.485
<30 kg/m?
Comorbidities Cancer Yes vs. No 14,320/28,846* 21 2.42 (1.78 - 3.28) 1.63 x 108 83 0.75-7.82 0.832
Comorbidities Cardiovascular disease Yes vs. No 6571/23,556** 19 3.40 (2.64 - 4.38) 2.39 x 10 80 142-8.11 0.462
Comorbidities Cerebrovascular disease Yes vs. No 4464/7353 5 7.92 (3.18 - 19.70) 8.54 x 10°° 74 0.40 - 156.32 0.550
Comorbidities Chronic kidney disease Yes vs. No 14,066/35,627 19 5.17 (3.81 - 7.03) 6.48 x 10 80 1.68 - 15.94 0.675
Comorbidities Chronic lung disease Yes vs. No 2958/15,984* 18 1.98 (1.46 - 2.69) 1.29 x 10 55 0.80 - 4.90 0.607
Comorbidities COPD Yes vs. No 9018/17,335* 14 3.38 (2.31-4.94) 3.25 x 10 70 0.96 - 11.95 0.344
Comorbidities Coronary heart disease Yes vs. No 10,082/18,493 13 3.47 (244 - 4.94) 4.86 x 1012 83 1.02 - 11.82 0.190
Comorbidities Diabetes mellitus Yes vs. No 14,927/39,014** 33 3.71(3.17-4.34) 2.80 x 10°%° 72 1.94-7.09 0.774
Comorbidities Dyslipidemia Yes vs. No 2973/6886 6 2.43 (1.58 - 3.75) 5.84 x 10 60 0.75-7.93 0.574
Comorbidities Heart failure Yes vs. No 9859/18,444* 14 6.74 (4.17 - 10.88) 6.34 x 10 81 1.27 - 35.83 0.554
Comorbidities History of VTE Yes vs. No 4151/6931 5 2.35(1.75-3.14) 1.25x 108 1 1.43-3.83 0.243
Comorbidities HIV infection Yes vs. No 6258/11,362 6 1.31(0.98 - 1.75) 6.77 x 102 0 0.87-1.97 0.781
Comorbidities Hypertension Yes vs. No 13,532/27,541** 30 3.70 (3.10 - 4.41) 4.17 x 108 84 1.67-8.18 0.519
Comorbidities Immunocompromised state Yes vs. No 2308/4753 6 1.70 (0.95 - 3.04) 7.17 x 107 45 0.37-7.81 0.201
Comorbidities Obesity Yes vs. No 5938/19,788 10 2.10 (1.67 - 2.65) 3.16 x 101 51 1.14 - 3.86 0.180
Comorbidities Obstructive sleep apnea Yes vs. No 2475/3819 5 2.11 (1.54 - 2.89) 3.14 x 106 0 1.27-351 0.248
Comorbidities Rheumatological disease Yes vs. No 1569/2500 5 1.52 (0.97 - 2.39) 6.88 x 102 0 0.73-3.17 0.0191
Comorbidities Solid organ transplantation Yes vs. No 1644/2599 5 2.90 (0.98 - 8.58) 5.41x 1072 38 0.15-56.74 0.531
Demographics Age >60 vs. <60 6226/20,704 10 4.12 (3.02 - 5.61) 2.66 x 10%° 90 1.57-10.81 0.656
Demographics Age >65 vs. <65 6306/11,907 11 4.83 (3.03 - 7.70) 3.53 x 10 94 0.84 - 27.87 0.329
Demographics Age Per 1 year 372/1360 5 1.057 (1.036 - 2.77 x 108 62 0.993-1.124 0.810
increase 1.077)




Category of predictor Predictor colafgglrizgn p'\;ret\i/ginr;[aslg\tls N studies RE ?gg;zg% OR P-value 12 95% PI Egg_evralsut:“
Demographics Nursing home Yes vs. No 2261/5607 5 6.25 (0.75 - 52.47) 9.11x 102 94 0.002 - 0.231
17536.89
Demographics Sex Female vs. Male | 16,662/42,229*** 44 0.61 (0.54 - 0.69) 6.68 x 106 79 0.33-1.12 0.497
Environmental factors Smoking Yes vs. No 10,954/29,237* 20 1.54 (1.23 -1.94) 2.12 x 10" 78 0.68 - 3.51 0.354
Imaging markers Bilateral involvement Yes vs. No 1249/1697 7 5.93(3.01-11.70) 2.74 x 107 57 0.97-36.44 0.872
Imaging markers Ground-glass opacity Yes vs. No 144/234 5 0.44 (0.19-1.01) 5.33x 1072 0 0.11-1.70 0.468
Medications ACEi Yes vs. No 1286/3300 5 1.84 (1.25-2.71) 2.00 x 10° 48 0.60 - 5.60 0.570
Medications ACEI/ARBs Yes vs. No 5491/11,784 10 1.90 (1.50 - 2.41) 1.20 x 107 75 0.93-3.90 0.286
Medications Any immunosuppressive Yes vs. No 1133/1847 5 2.23(1.22 - 4.08) 9.08 x 10 0 0.84 - 5.95 0.796
medication
Medications ARBs Yes vs. No 1286/3300 5 1.49 (0.83 - 2.70) 1.83 x 10 84 0.18-12.21 0.092
Symptoms/signs Ageusia Yes vs. No 2145/3729 10 0.40 (0.24 - 0.65) 2.25 x 10* 79 0.08 - 1.96 0.804
Symptoms/signs Anorexia Yes vs. No 1156/1686 5 1.68 (0.98 - 2.86) 5.69 x 102 38 0.40 - 7.05 0.744
Symptoms/signs Anosmia Yes vs. No 2190/3818 11 0.35 (0.22 - 0.56) 9.58 x 10°° 75 0.08 - 1.52 0.863
Symptoms/signs Chest pain Yes vs. No 286/845 5 1.17 (0.83 - 1.64) 3.65 x 10t 0 0.67 - 2.03 0.554
Symptoms/signs Cough Yes vs. No 4847/17,617 20 1.26 (0.94 - 1.69) 1.16 x 101 83 0.41-3.92 0.393
Symptoms/signs Diarrhea Yes vs. No 3933/16,149 17 1.33(0.98 - 1.79) 6.57 x 102 77 0.47-3.75 0.232
Symptoms/signs Dyspnea Yes vs. No 4840/17,566 19 3.47 (2.74 - 4.38) 1.69 x 10% 73 1.59 - 7.55 0.596
Symptoms/signs Fatigue Yes vs. No 1345/3157 9 1.37(0.72 - 2.61) 3.41x10? 87 0.17-11.22 0.562
Symptoms/signs Fever Yes vs. No 4867/18,220 21 2.10(1.53 - 2.88) 4.05 x 10°® 86 0.58 - 7.55 0.087t
Symptoms/signs Gl symptoms Yes vs. No 627/1882 8 1.77 (0.92 - 3.38) 8.51 x 1072 73 0.26 — 12.00 0.339
Symptoms/signs Headache Yes vs. No 2425/13,973 14 0.55 (0.37 - 0.80) 1.85x 108 80 0.15-1.95 0.013
Symptoms/signs Myalgia Yes vs. No 1042/2178 11 0.82 (0.49 - 1.35) 4.26 x 10 77 0.17-3.99 0.396
Symptoms/signs Nasal congestion Yes vs. No 815/1673 7 0.48 (0.37 - 0.61) 6.58 x 10 0 0.34 - 0.66 0.596
Symptoms/signs Nausea Yes vs. No 1524/2496 6 1.37 (0.99 - 1.90) 5.76 x 102 37 0.62 - 3.06 0.280
Symptoms/signs Pharyngalgia Yes vs. No 2659/13,672 12 0.48 (0.32 - 0.71) 2.71x10* 74 0.14 - 1.60 0.272
Symptoms/signs Rhinorrhea Yes vs. No 2078/12,281 9 0.61 (0.37 - 0.99) 4.68 x 102 54 0.19-2.00 0.013
Symptoms/signs Vomiting Yes vs. No 1443/2499 8 1.58 (1.15 - 2.19) 5.21x 108 9 0.93-2.71 0.0257
ICU admission
Biomarkers Creatinine 133 pmol/L vs. 280/886 5 1.22(0.34-4.34) 7.64 x 10 74 0.02 - 93.63 0.707
133 pmol/L
Biomarkers LDH >250 U/L vs. 249/1048 6 8.64 (3.17 - 23.55) 2.46 x 10° 66 0.43-173.03 0.262
<250 U/L
Biomarkers Lymphocytes <1.000 /uL vs. 314/1241 8 4.41(2.12-9.17) 6.89 x 10° 73 0.47 - 4151 0.005%
>1.000 /ul
Biomarkers Procalcitonin >0.5 ng/ml vs. 405/1237 6 3.15(1.68-5.92) 3.59 x 10* 64 0.50-19.81 0.700
<0.5 ng/ml
Biomarkers WBC <4.000 /ulL vs. 195/429 6 0.73 (0.36 - 1.48) 3.79 x 10! 0 0.27 -1.98 0.366
>4.000 /uL
Comorbidities Any comorbidity Yes vs. No 1703/6867 16 2.07 (1.45 - 2.96) 6.41 x 10° 74 0.56 - 7.64 0.429
Comorbidities Asthma Yes vs. No 708/2567 10 1.08 (0.80 - 1.47) 6.05 x 101 4 0.71 - 1.65 0.947




Category of predictor Predictor colafgglrizgn p'\;ret\i/ginr;[aslg\tls N studies RE ?gg;zg% OR P-value 12 95% PI Egg_evralsut:“
Comorbidities Autoimmune diseases/ Yes vs. No 1214/4538 5 1.47 (0.74 - 2.93) 2.75x 101 53 0.19-11.67 0.719
Rheumatological diseases
Comorbidities BMI >30 kg/m? vs. 1289/4707 11 1.93(1.42 - 2.63) 3.04 x 10 67 0.74 - 5.06 0.090+
<30 kg/m?
Comorbidities Cancer Yes vs. No 2714/11,770 31 1.06 (0.80 - 1.42) 6.70 x 10 50 0.37 - 3.05 0.025
Comorbidities Cardiovascular disease Yes vs. No 1504/5712 22 1.61 (1.23 - 2.11) 5.04 x 10* 41 0.77 - 3.36 0.571
Comorbidities Cerebrovascular disease Yes vs. No 952/4836 10 1.01 (0.62 - 1.64) 9.78 x 10! 58 0.27-3.79 0.185
Comorbidities Chronic kidney disease Yes vs. No 1718/7738 19 1.56 (1.20 - 2.04) 9.22 x 10* 32 0.82 - 3.00 0.506
Comorbidities Chronic liver disease Yes vs. No 302/1633 11 1.87 (1.09 - 3.22) 2.34x 1072 0 1.00 - 3.50 0.189
Comorbidities Chronic lung disease Yes vs. No 1312/5209 14 1.48(1.18 - 1.86) 7.92 x 10" 10 1.00-2.20 0.482
Comorbidities Cirrhosis Yes vs. No 496/1648 5 1.15(0.59 - 2.22) 6.82 x 101 0 0.39-3.34 0.551
Comorbidities COPD Yes vs. No 1131/5463 17 1.41(1.01-1.97) 4.48 x 1072 32 0.60-3.31 0.311
Comorbidities Coronary heart disease Yes vs. No 1151/5779 14 1.42 (0.98 - 2.04) 6.37 x 1072 59 0.46 - 4.33 0.611
Comorbidities Diabetes mellitus Yes vs. No 2916/14,508 41 1.56 (1.32 - 1.85) 2.56 x 107 47 0.82-2.98 0.372
Comorbidities Dyslipidemia Yes vs. No 490/2386 8 0.87 (0.55 - 1.36) 5.37 x 10t 53 0.26 - 2.88 0.380
Comorbidities Heart failure Yes vs. No 1076/4900 10 1.27 (0.88 - 1.85) 2.03 x 10 53 0.46 - 3.55 0.322
Comorbidities HIV infection Yes vs. No 378/1684 5 1.27 (0.64 - 2.52) 4.88 x 10! 0 0.42 - 3.86 0.455
Comorbidities Hypertension Yes vs. No 2895/14,803 41 1.73(1.41-2.12) 1.58 x 107 71 0.65 - 4.63 0.040t
Comorbidities Obesity Yes vs. No 935/5348 11 1.61 (0.90 - 2.87) 1.08 x 10 76 0.27-9.73 0.011
Comorbidities Obstructive sleep apnea Yes vs. No 511/2236 5 1.62 (1.16 - 2.26) 4.63x10° 0 0.94-2.79 0.562
Comorbidities Solid organ transplantation Yes vs. No 516/1670 5 1.14 (0.63 - 2.05) 6.69 x 10! 0 0.44 - 2.95 0.971
Demographics Age >60 vs. <60 470/3099 9 1.95(1.25 - 3.06) 3.43x10° 69 0.50 - 7.55 0.120
Demographics Age >65 vs. <65 1870/9500 13 1.33(0.91 - 1.94) 1.43 x 10t 88 0.34-5.12 0.897
Demographics Age Per 1 year 780/2769* 6 1.005 (0.99 - 1.02) 5.00 x 10 80 0.957 - 1.055 0.117
increase
Demographics Sex Female vs. Male | 3209/18,789* 49 0.53 (0.46 - 0.59) 1.43 x 10% 31 0.34-0.82 0.497
Environmental factors Smoking Yes vs. No 1624/7286* 18 1.19 (1.03 - 1.39) 2.30 x 102 3 0.97-1.48 0.320
Imaging markers Bilateral involvement Yes vs. No 426/1362 9 2.73(1.51-4.94) 9.13 x 10* 52 0.60-12.41 0.590
Medications ACEi Yes vs. No 1199/5402 8 1.01 (0.81 - 1.27) 9.05x 10* 21 0.64 - 1.60 0.534
Medications ACEi/ARBs Yes vs. No 1819/9880 12 1.20(0.83 - 1.74) 3.28 x 10" 85 0.35-4.13 0.296
Medications ARBs Yes vs. No 1138/5014 7 1.08 (0.82 - 1.42) 5.80 x 10 36 0.57 - 2.05 0.320
Medications Statins Yes vs. No 353/1072 5 1.17 (0.88 - 1.55) 2.77 x10* 0 0.74-1.84 0.160
Symptoms/signs Chest pain Yes vs. No 278/1556 6 1.14 (0.64 - 2.05) 6.51 x 10* 35 0.28 - 4.65 0.620
Symptoms/signs Cough Yes vs. No 840/2902 23 0.95(0.78 - 1.15) 5.95x 10 0 0.77-1.16 0.568
Symptoms/signs Diarrhea Yes vs. No 727/2549 17 0.97 (0.78 - 1.21) 7.85 x 10 0 0.76 - 1.23 0.657
Symptoms/signs Dyspnea Yes vs. No 989/3287 24 4.31(2.77-6.71) 9.31x 10 77 0.67 - 27.79 0.0067
Symptoms/signs Expectoration Yes vs. No 446/1680 10 0.76 (0.53 - 1.09) 1.34 x 10 9 0.43-1.35 0.821
Symptoms/signs Fatigue Yes vs. No 222/993 8 1.07 (0.65 - 1.76) 7.92 x 10t 49 0.27 - 4.16 0.890
Symptoms/signs Fever Yes vs. No 1051/4102 26 1.09 (0.89 - 1.34) 4.06 x 10! 4 0.80-1.49 0.262
Symptoms/signs Gl symptoms Yes vs. No 313/2402 8 1.11 (0.73 - 1.68) 6.32 x 101 40 0.40 - 3.07 0.903
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Symptoms/signs Headache Yes vs. No 829/2867 19 0.62 (0.47 - 0.82) 7.09 x 10* 0 0.46 - 0.84 0.730
Symptoms/signs Myalgia Yes vs. No 493/1773 11 0.93 (0.63 - 1.37) 7.03 x10? 39 0.35-2.46 0.267
Symptoms/signs Nausea/\VVomiting Yes vs. No 371/1581 7 0.62 (0.30 - 1.27) 1.91 x 10 41 0.11 - 3.59 0.288
Symptoms/signs Pharyngalgia Yes vs. No 456/1929 11 1.26 (0.82 - 1.95) 2.92 x10? 27 0.48 - 3.30 0.306

Invasive Mechanical Ventilation
Comorbidities Any comorbidity Yes vs. No 1838/9474 7 1.17 (0.81 - 1.68) 3.99 x 10 73 0.43-3.19 0.054
Comorbidities Asthma Yes vs. No 1077/5131 9 1.04 (0.84 - 1.30) 6.96 x 10 0 0.80 - 1.36 0.380
Comorbidities BMI >30 kg/m? vs. 1220/5058 10 1.54 (1.23 - 1.93) 1.66 x 10* 45 0.87-2.74 0.661
<30 kg/m?
Comorbidities Cancer Yes vs. No 1210/10,362 12 1.57 (1.25 - 1.98) 1.02 x 10* 0 1.21-2.04 0.043
Comorbidities Cardiovascular disease Yes vs. No 1424/8466 8 1.16 (0.64 - 2.10) 6.17 x 10* 87 0.17-7.77 0.039
Comorbidities Cerebrovascular disease Yes vs. No 866/5729 7 1.39(0.79 - 2.47) 2.54 x 10 64 0.26 - 7.39 0.462
Comorbidities Chronic kidney disease Yes vs. No 2148/11,766 10 1.36 (0.91 - 2.04) 1.38 x 10 80 0.37-4.98 0.258
Comorbidities Chronic lung disease Yes vs. No 1586/8382 9 1.17 (0.68 - 2.00) 5.72x10? 83 0.20 - 6.66 0.003
Comorbidities COPD Yes vs. No 906/4418 9 1.58 (0.92 - 2.69) 9.59 x 1072 67 0.32-7.73 0.954
Comorbidities Coronary heart disease Yes vs. No 969/10,641 8 1.81 (1.37 - 2.40) 3.68 x 10° 24 1.00-3.27 0.247
Comorbidities Diabetes mellitus Yes vs. No 3248/24,541 26 1.64 (1.33 - 2.02) 3.65 x 10°® 75 0.68 - 3.92 0.266
Comorbidities Heart failure Yes vs. No 1036/10,213 8 1.41 (0.89 - 2.22) 1.41 x 10* 64 0.38 - 5.26 0.011
Comorbidities HIV infection Yes vs. No 1302/7359 6 1.44 (0.77 - 2.68) 2.54 x 10 0 0.59-3.47 0.866
Comorbidities Hypertension Yes vs. No 1992/14,928 21 1.70 (1.39 - 2.08) 2.25x 107 61 0.83-3.48 0.230
Comorbidities Solid organ transplantation Yes vs. No 261/828 5 1.32(0.73 - 2.40) 3.63 x 10? 0 0.50-3.48 0.953
Demographics Age >60 vs. <60 877/4220 5 1.66 (1.33-2.07) 9.28 x 10°® 32 0.92-297 0.368
Demographics Age >65 vs. <65 1277/14,042 10 1.74 (1.14 - 2.66) 9.68 x 107 85 0.46 - 6.67 0.826
Demographics Sex Female vs. Male | 2711/13,404 24 0.62 (0.55 - 0.71) 2.46 x 1012 21 0.46 - 0.85 0.720
Environmental factors Smoking Yes vs. No 1105/5471 10 1.15 (0.94 - 1.40) 1.75x 10* 18 0.78 - 1.68 0.677
Medications ACEi Yes vs. No 361/2614 5 1.28 (0.91 - 1.82) 1.57 x 10* 0 0.73-2.25 0.006
Medications ACEI/ARBs Yes vs. No 536/4116 10 1.18 (0.81 - 1.73) 3.92 x 10 56 0.40 - 3.49 0.372
Medications ARBs Yes vs. No 361/2614 5 1.46 (1.04 - 2.06) 2.87 x 102 12 0.71 -3.03 0.852
Symptoms/signs Fever Yes vs. No 438/1391 6 0.95 (0.69 - 1.29) 7.26 x 10" 25 0.47 -1.90 0.937
Mortality
Biomarkers ALT >40 U/L vs. <40 | 1155/5829 6 147 (1.12 - 1.93) 5.07 x 103 49 0.72 - 3.02 0.088+
U/L
Biomarkers AST >40 U/L vs. <40 | 1182/5950 7 2.42 (1.70 - 3.44) 8.19x 107 72 0.86 - 6.82 0.570
U/L
Biomarkers CRP >10 mg/L vs. 508/3914 7 7.09 (3.14 - 16.00) 2.37x10° 63 0.72 - 69.46 0.752
<10 mg/L
Biomarkers D-dimers >0.5 pg/mL vs. 591/3936 9 3.47 (2.25 - 5.36) 1.98 x 108 63 1.02-11.78 0.0157
<0.5 pg/mL
Biomarkers LDH >250 U/L vs. 523/4185 10 3.72(1.74 - 7.93) 6.80 x 10* 83 0.28 - 49.38 0.244

<250 U/L
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Biomarkers Lymphocytes <1.000 /pL vs. 367/1733 5 3.18 (1.33-7.58) 9.22x 1073 87 0.14-72.75 0.587
>1.000 /uL
Biomarkers Neutrophils >6.300 /pL vs. 317/1906 5 5.66 (3.42 - 9.37) 1.50 x 101 72 1.00 - 31.96 0.312
<6.300 /uL
Biomarkers Platelets <150.000 /uL 226/2017 8 2.31(1.39-3.84) 1.26 x 10 55 0.57-9.32 0.233
vs. >150.000
/ul
Biomarkers Procalcitonin >0.5 ng/ml vs. 815/3848 7 5.36 (2.67 - 10.74) 2.27 x 10 69 0.69 - 41.81 0.799
<0.5 ng/ml
Biomarkers WBC <4.000 /uL vs. 1011/4780 6 0.60 (0.43 - 0.84) 2.65 x 1073 20 0.29-1.21 0.532
>4.000 /ul
Biomarkers WBC >10.000 /uL vs. | 500/4309 7 6.35(2.58 - 15.61) 5.77 x 10 90 0.31-128.62 0.509
<10.000 /uL
Comorbidities Any comorbidity Yes vs. No 14,625/62,464 31 3.54 (2.84-4.41) 1.64 x 10% 87 1.44 - 8.70 0.006+
Comorbidities Any neurological disease Yes vs. No 8569/23,631 7 3.68 (2.28 - 5.96) 1.12 x 107 92 0.79-17.08 0.145
Comorbidities Asthma Yes vs. No 17,046/70,521 28 0.90 (0.76 - 1.07) 2.41x10% 53 0.51-1.58 0.657
Comorbidities Atrial fibrillation Yes vs. No 869/3633 9 2.20(1.43-3.37) 3.03 x 10* 40 0.78-6.24 0.680
Comorbidities BMI >30 kg/m? vs. 2619/13,340 25 0.96 (0.80 - 1.13) 6.00 x 10" 52 0.53-1.72 0.320
<30 kg/m?
Comorbidities BMI Per 1 kg/m? 585/3362 9 0.991 (0.972 - 3.27 x 101 31 0.95-1.033 0.867
increase 1.009)
Comorbidities Cancer Yes vs. No 16,701/96,849 36 2.14 (1.86 - 2.45) 1.69 x 10% 50 1.30- 3.52 0.262
Comorbidities Cardiovascular disease Yes vs. No 14,794/77,260 27 3.10(2.38 - 4.04) 6.75 x 107 94 0.95-10.15 0.244
Comorbidities Cerebrovascular disease Yes vs. No 2533/17,662 31 2.89 (2.26 - 3.69) 1.90 x 107 55 1.10 - 7.58 0.167
Comorbidities Chronic kidney disease Yes vs. No 18,219/90,951 51 3.01 (2,52 - 3.60) 9.39 x 10 80 1.14-7.98 0.107
Comorbidities Chronic liver disease Yes vs. No 17,476/61,046 18 146 (1.24-1.72) 5.95 x 106 4 1.15-1.84 0.399
Comorbidities Chronic lung disease Yes vs. No 6534/41,381 15 2.35(1.85 - 3.00) 4.36 x 1012 71 1.10-5.02 0.315
Comorbidities Cirrhosis Yes vs. No 567/4448 6 1.41 (0.83 - 2.39) 2.06 x 10 0 0.66 - 2.98 0.262
Comorbidities COPD Yes vs. No 12,531/65,667 44 2.19 (1.88 - 2.55) 8.08 x 10 43 1.20 - 4.00 0.277
Comorbidities Coronary heart disease Yes vs. No 5068/35,417 42 2.84 (2.44 - 3.29) 8.44 x 10 54 1.48 - 5.44 0.327
Comorbidities Dementia Yes vs. No 6419/21,208 11 3.12 (2.50 - 3.90) 1.62 x 102 46 1.86 - 5.23 0.619
Comorbidities Diabetes mellitus Yes vs. No 17,994/116,666 53 2.15(1.84 - 2.52) 1.87 x 10# 89 0.82 - 5.67 0.05771
Comorbidities Dyslipidemia Yes vs. No 4899/19,680 19 1.34 (1.05 - 1.70) 1.70 x 102 72 0.60 - 2.97 0.083
Comorbidities Heart failure Yes vs. No 4287/39,794 32 3.74 (2.80 - 5.01) 6.57 x 10°%° 84 0.86 - 16.36 0.998
Comorbidities Hematological malignancy Yes vs. No 6471/24,427 6 2.11(1.63-2.72) 9.34 x 10° 33 1.16 - 3.85 0.0217
Comorbidities History of VTE Yes vs. No 972/4252 7 1.52 (1.06 - 2.19) 2.43 %1072 13 0.78 - 2.96 0.102
Comorbidities HIV infection Yes vs. No 6921/25,340 9 0.81 (0.52 - 1.25) 3.45x10? 15 0.37-1.80 0.241
Comorbidities Hypertension Yes vs. No 9169/73,066* 68 2.22 (1.95-2.53) 2.66 x 10 77 0.96-5.11 0.132
Comorbidities Immunocompromised state Yes vs. No 4187/11,789 12 2.05 (1.37 - 3.05) 4.51 x 10* 58 0.66 - 6.35 0.810
Comorbidities Obesity Yes vs. No 6735/25,894 15 1.27 (0.94-1.71) 1.13 x 10? 76 0.51-3.17 0.426
Comorbidities Obstructive sleep apnea Yes vs. No 568/3827 7 1.41 (1.08 - 1.85) 1.11 x 1072 0 1.00 - 2.01 0.713
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Comorbidities Peripheral arterial disease Yes vs. No 2312/17,433 6 2.07 (1.55-2.75) 6.08 x 107 32 1.05 - 4.06 0.466
Comorbidities Rheumatological disease Yes vs. No 5722/19,740 6 1.41(1.27 -1.57) 4.64 x 10°%° 0 1.21-1.64 0.755
Comorbidities Tuberculosis Yes vs. No 903/5268 5 1.88 (0.70 - 5.07) 2.12x10% 0 0.38-9.40 0.525
Demographics Age >60 vs. <60 9803/96,805 24 9.23(7.20 - 11.83) 8.75 x 10°%° 87 3.19 - 26.67 0.392
Demographics Age >65 vs. <65 5752/31,564 22 5.52 (3.94 - 7.75) 4.69 x 102 92 1.34-22.76 0.739
Demographics Age Per 1 year 2236/13,397 33 1.072 (1.063 - 1.17 x 10°%7 74 1.029 - 1.116 0.290

increase 1.081)
Demographics Nursing home Yes vs. No 1123/6665 11 2.41(1.25 - 4.64) 8.78 x 108 88 0.23-24.92 0.0227
Demographics Sex Female vs. Male | 24,317/190,180 71 0.71 (0.65 - 0.78) 3.37 x 10 74 0.46-1.12 0.704
Environmental factors Alcohol drinking Yes vs. No 993/6321 6 0.99 (0.72 - 1.34) 9.27 x 10 0 0.64 - 1.53 0.497
Environmental factors Smoking Yes vs. No 7831/30,250 39 1.50 (1.35 - 1.66) 1.41 x 10 20 1.15-1.95 0.155
Imaging markers Bilateral involvement Yes vs. No 1195/6784 25 1.39(1.02 - 1.89) 3.70 x 1072 55 0.48 - 4.04 0.0047
Imaging markers Consolidation Yes vs. No 477/3169 9 1.52 (1.05 - 2.22) 2.79 x 1072 45 0.59-3.94 0.440
Imaging markers Ground-glass opacity Yes vs. No 729/4958 12 0.96 (0.65 - 1.43) 8.56 x 10! 58 0.32-2.90 0.042
Imaging markers Pleural effusion Yes vs. No 210/660 7 1.61 (0.80 - 3.24) 1.80 x 10t 25 0.36-7.29 0.548
Medications ACEi Yes vs. No 3146/13,393 12 1.38(1.20 - 1.59) 7.03 x 10°® 31 1.01-1.89 0.020
Medications ACEIi/ARBs Yes vs. No 3375/23,303 28 1.31(1.02-1.67) 3.16 x 1072 83 0.45 - 3.83 0.063
Medications Anticoagulant therapy Yes vs. No 1825/4837 10 1.14 (0.87 - 1.49) 3.39x 10% 30 0.65 - 2.00 0.228
Medications Antiplatelet therapy Yes vs. No 1010/2127 5 1.21(0.75-1.95) 4.45 x 10! 53 0.29 - 5.06 0.017
Medications Any immunosuppressive Yes vs. No 6903/20,436 5 1.22(1.12-1.34) 7.99 x 106 0 1.06-1.41 0.107
medication
Medications ARBs Yes vs. No 3146/13,393 12 1.33(1.14 - 1.55) 2.25 x 10 43 0.92-1.92 0.101
Medications Beta-blockers Yes vs. No 2690/10,327 8 1.98 (1.53 - 2.57) 2.64 x 107 78 0.94-4.18 0.622
Medications Calcium channel blockers Yes vs. No 1150/7198 7 1.27 (0.80 - 2.02) 3.10x 10* 71 0.33-4.89 0.200
Medications Chemotherapy Yes vs. No 1052/3124 5 1.12 (0.61 - 2.06) 7.11 x 10 55 0.19 - 6.58 0.479
Medications Insulin Yes vs. No 1013/6195 5 2.39(154-3.71) 9.92 x 10 45 0.71 - 8.06 0.719
Medications Oral corticosteroids Yes vs. No 898/2563 5 1.00 (0.49 - 2.04) 9.92 x 10 32 0.15 - 6.56 0.016
Medications Statins Yes vs. No 1842/5553 6 1.56 (1.27 - 1.90) 1.75 x 10 55 0.92 - 2.62 0.144
Symptoms/signs Abdominal pain Yes vs. No 219/2157 8 1.04 (0.53 — 2.05) 9.00 x 10 0 0.45-2.42 0.387
Symptoms/signs Altered mental status Yes vs. No 6727/33,241 10 4.38 (2.53 - 7.58) 1.23 x 107 87 0.78 - 24.54 0.545
Symptoms/signs Anorexia Yes vs. No 692/5095 12 1.54 (0.92 - 2.58) 9.83 x 102 67 0.32-7.44 0.407
Symptoms/signs Anosmia/Ageusia Yes vs. No 293/2116 5 0.42 (0.23 - 0.77) 541 x10° 0 0.15-1.13 0.618
Symptoms/signs Avrthralgia/Myalgia Yes vs. No 906/3753 6 0.56 (0.46 - 0.70) 8.43 x 108 0 0.42 - 0.76 0.272
Symptoms/signs Chest pain Yes vs. No 580/6353 14 1.07 (0.70 - 1.62) 7.65x 10* 31 0.38-2.98 0.394
Symptoms/signs Chills Yes vs. No 1093/4858 7 0.85(0.51 - 1.42) 5.39 x 10! 63 0.23-3.11 0.681
Symptoms/signs Cough Yes vs. No 8825/44,947 33 0.82 (0.71 - 0.95) 7.40 x 103 57 0.50-1.35 0.211
Symptoms/signs Diarrhea Yes vs. No 2696/12,241 23 0.71 (0.55 - 0.92) 1.00 x 107 49 0.33-1.54 0.323
Symptoms/signs Dizziness Yes vs. No 240/3019 9 1.57 (0.99 - 2.49) 5.66 x 102 0 0.90-2.73 0.752
Symptoms/signs Dyspnea Yes vs. No 8780/44,683 31 2.70 (2.16 - 3.39) 6.83 x 108 86 0.99-7.41 0.0271
Symptoms/signs Expectoration Yes vs. No 2038/11,156 19 1.25 (1.03 - 1.53) 2.58 x 1072 33 0.77 - 2.05 0.894
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Symptoms/signs Fatigue Yes vs. No 2169/13,648 22 1.03(0.81 -1.32) 7.86 x 10 64 0.45 - 2.36 0.490
Symptoms/signs Fever Yes vs. No 9444/73,576 28 0.92 (0.75-1.13) 4.25x10? 83 0.40-2.12 0.269
Symptoms/signs Gl symptoms Yes vs. No 1661/34,470 14 1.02 (0.76 - 1.36) 9.09 x 10 70 0.38-2.74 0.339
Symptoms/signs Headache Yes vs. No 2685/13,997 23 0.56 (0.39 - 0.81) 1.91 x 1078 64 0.16 - 1.96 0.238
Symptoms/signs Heart rate >100 bpm vs. 214/666 5 1.81(1.24 - 2.65) 2.28x 1073 0 0.97 - 3.36 0.067

<100 bpm
Symptoms/signs Hemoptysis Yes vs. No 1079/3413 8 1.00 (0.62 - 1.62) 9.95 x 10 0 0.55-1.82 0.932
Symptoms/signs Myalgia Yes vs. No 7126/38,321 17 0.62 (0.45 - 0.86) 3.61x10° 78 0.21-1.84 0.198
Symptoms/signs Nausea Yes vs. No 491/3364 8 0.99 (0.57 - 1.74) 9.78 x 10! 43 0.24-4.13 0.760
Symptoms/signs Nausea/VVomiting Yes vs. No 1800/8849 10 0.80 (0.60 - 1.08) 1.46 x 10t 38 0.41 - 1.60 0.048
Symptoms/signs Pharyngalgia Yes vs. No 2003/8666 18 0.58 (0.46 - 0.71) 5.04 x 10”7 0 0.46 - 0.73 0.316
Symptoms/signs Respiratory rate >24 bpm vs. <24 | 1211/5496 6 4.50(2.38 - 8.54) 4.02 x 10°® 87 0.59 - 34.10 0.931
bpm
Symptoms/signs Rhinorrhea Yes vs. No 913/4933 6 0.63 (0.38 - 1.04) 7.16 x 1072 15 0.22-1.79 0.077
Symptoms/signs Sp0O2 <90 % vs. >90 1267/6448 7 4.37 (2.98 - 6.42) 5.08 x 10 70 143-134 0.861
%
Symptoms/signs \Vomiting Yes vs. No 438/3225 8 1.19(0.72 - 1.96) 4.89 x 10! 2 0.61-2.33 0.649
Pulmonary Embolism
Comorbidities Cancer Yes vs. No 299/2291 6 0.95(0.41-2.19) 9.03 x 10 58 0.09-10.14 0.517
Comorbidities COPD Yes vs. No 253/1745 5 0.99 (0.59 - 1.66) 9.72 x 10" 0 0.43-2.28 0.739
Comorbidities Diabetes mellitus Yes vs. No 253/1740 5 0.86 (0.62 - 1.19) 3.68 x 10 0 0.51-1.46 0.984
Comorbidities Hypertension Yes vs. No 253/1735 5 0.87 (0.66 - 1.15) 3.36 x 10! 0 0.55-1.38 0.754
Demographics Sex Female vs. Male | 305/1965 6 0.71 (0.54 - 0.93) 1.30 x 102 0 0.48 - 1.04 0.113
Venous Thromboembolism
Comorbidities Cancer Yes vs. No 144/644 7 1.63 (0.76 - 3.50) 2.10 x 10 0 0.60 - 4.44 0.321
Comorbidities Chronic kidney disease Yes vs. No 142/653 6 0.61(0.30 - 1.24) 1.73 x10% 0 0.22 - 1.68 0.231
Comorbidities Diabetes mellitus Yes vs. No 158/724 7 0.87 (0.54 - 1.40) 5.65 x 10 14 0.36-2.12 0.169
Comorbidities Hypertension Yes vs. No 113/570 5 0.75(0.39 - 1.42) 3.74 x 101 44 0.12 - 4.69 0.499
Demographics Sex Female vs. Male | 214/951 9 0.71(0.51 - 0.99) 4.22 x 102 0 0.47 - 1.06 0.167
Environmental factors Smoking Yes vs. No 127/595 5 0.69 (0.34 - 1.43) 3.23x10% 11 0.16 - 3.03 0.955

* One study did not report the number of cases and/or total number of participants.

** Two studies did not report the number of cases and/or total number of participants.

*** Three studies did not report the number of cases and/or total number of participants.




+ The annotated meta-analyses fulfilled the criteria for the presence of small-study effects (a statistically significant Egger’s test at P-value <0.10
and a more conservative effect in the largest study than in the random-effects meta-analysis.

Abbreviations: ACEI = angiotensin-converting enzyme inhibitors, ALT = alanine aminotransferase, ARBs = angiotensin Il receptor blockers,
AST = aspartate aminotransferase, BMI = body mass index, bpm = breaths per minute (for respiratory rate) or beats per minute (for heart rate), ClI
= confidence interval, COPD = chronic obstructive pulmonary disease, CRP = C-reactive protein, Gl = gastrointestinal, HIV = human
immunodeficiency virus, LDH = lactate dehydrogenase, OR = odds ratio, Pl = prediction interval, RE = random-effects, SpO = blood oxygen
saturation, VTE = venous thromboembolism, WBC = white blood cells



Supplementary Table S3. Results of the sensitivity analysis excluding the studies that reported hazard ratios.

Predictors Level of comparison p’\;ft\i/(?in;:\/n’:s N studies RE ?ggz?:rl); OR P-value 12 95% PI
Acute Kidney Injury
ACEIi/ARBs Yes vs. No 4548/11,816 9 1.29(1.07 - 1.56) 7.40 x 10 43 0.83-2.01
Hypertension Yes vs. No 2842/9658 8 2.02 (1.54 - 2.65) 4.52 x 107 63 1.01 - 4.04
Acute Respiratory Distress Syndrome
ACEIi/ARBs Yes vs. No 252/887 7 0.88 (0.63 - 1.22) 4.42 x 10! 0 0.57-1.36
Hypertension Yes vs. No 494/2550 8 1.83(1.11 - 3.01) 1.76 x 102 69 042-7.91
Composite Qutcome 1 (ICU admission or Death)
Age Per 1 year increase 508/1424 4 1.013 (0.996 - 1.031) 1.29 x 10 68 0.947 - 1.085
Any comorbidity Yes vs. No 330/838 6 1.35(0.95-1.92) 9.54 x 102 0 0.82-2.22
Cancer Yes vs. No 1028/3890 12 1.53 (1.00 - 2.35) 4.97 x 1072 56 0.45-5.28
Chronic kidney disease | Yes vs. No 1096/4197 12 1.78 (1.24 - 2.55) 1.76 x 10 45 0.68 - 4.65
COPD Yes vs. No 662/2995 7 2.18(1.31-3.63) 2.79x 1073 51 0.56 - 8.42
Coronary heart disease | Yes vs. No 350/1037 4 2.54 (1.15 - 5.61) 2.17 x 1072 76 0.08 - 80.52
Cough Yes vs. No 379/1091 6 0.89 (0.58 - 1.36) 5.86 x 10 49 0.28 - 2.82
Diabetes mellitus Yes vs. No 1257/4671 14 1.92 (1.45 - 2.55) 6.68 x 106 60 0.80 - 4.63
Fever Yes vs. No 720/2142 8 1.26 (0.81-1.97) 3.09 x 10 54 0.38-4.16
Hypertension Yes vs. No 1003/4074 12 1.69 (1.10 - 2.60) 1.63 x 102 82 0.38 - 7.60
Sex Female vs. Male 1423/5354 17 0.70 (0.59 - 0.83) 5.32 x 105 27 0.46 - 1.07
Composite Outcome 2 (ICU admission, Mechanical Ventilation or Death)
Any comorbidity | Yesvs. No | 1084/4282 [ 5 | 3.11(1.58 - 6.14) | 1.08x103 75 [ 0.32-30.01
Hospitalization
Age | Per 1 year increase | 258/854 [ 4 [ 1.059 (1.029-1.09) [ 8.37x10° 69 [ 0.939-1.194
ICU admission
Age >60 vs. <60 440/2882 8 1.96 (1.18 - 3.26) 9.54 x 103 73 0.42 -9.09
Age >65 vs. <65 1815/9039 12 1.19(0.81 -1.74) 3.80 x 10t 87 0.32-4.35
Any comorbidity Yes vs. No 1673/6650 15 2.02 (1.39-2.94) 2.48 x10* 75 0.52-7.79
Gl symptoms Yes vs. No 283/2185 7 0.95 (0.69 - 1.30) 7.28 x 101 3 0.59 - 1.51
Lymphocytes <1.000 /uL vs. >1.000 /uL 284/1024 7 4.52 (1.90 - 10.74) 6.26 x 10* 73 0.31 - 64.97
Sex Female vs. Male 3179/18,572 48 0.53 (0.46 - 0.60) 1.84 x 105 32 0.33-0.83
Invasive Mechanical Ventilation
Age >65 vs. <65 1226/13,035 9 1.50 (0.99 - 2.26) 5.54 x 102 82 0.43-5.22
Cerebrovascular Yes vs. No 815/4722 6 1.23 (0.68 - 2.22) 4.99 x 101 62 0.22 -6.94
disease
Chronic kidney disease | Yes vs. No 2097/10,759 9 1.30(0.86 - 1.99) 2.17 x10* 82 0.33-5.08
Coronary heart disease | Yes vs. No 918/9634 7 1.79 (1.46 - 2.20) 2.08 x 108 0 1.37-2.34




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg(]);:?:?; OR P-value 12 95% PI
Diabetes mellitus Yes vs. No 3197/23,534 25 1.62 (1.30 - 2.00) 1.18 x 10 75 0.67-3.91
Sex Female vs. Male 2660/12,397 23 0.64 (0.57 - 0.73) 3.12x 1012 14 0.50 - 0.83
Smoking Yes vs. No 1054/4464 9 1.13(0.96 - 1.32) 1.38 x 10 0 0.93-1.36

Mortality
ACEi Yes vs. No 2310/11,678 11 1.31(1.11 - 1.55) 1.42 x 10 18 0.95-1.80
ACEIi/ARBs Yes vs. No 3136/21,468 26 1.36 (1.05 - 1.75) 1.90 x 102 83 0.46 - 3.97
Age >60 vs. <60 9783/96,415 23 8.96 (6.97 - 11.51) 7.95 x 107 88 3.11-25.80
Age >65 vs. <65 5639/30,863 21 5.85 (4.13 - 8.28) 3.00x 102 92 1.42 - 24.06
Age per 1 year increase 1453/8793 23 1.078 (1.065 - 1.092) 4.20 x 10°%? 77 1.022 -1.137
Anticoagulant therapy Yes vs. No 948/2938 8 1.02 (0.61 - 1.69) 9.53 x 10 39 0.30-3.44
Antiplatelet therapy Yes vs. No 174/412 4 0.99 (0.61 - 1.60) 9.76 x 10! 0 0.35-2.85
Any Yes vs. No 6067/18,721 4 1.24(1.12 - 1.39) 6.60 x 10 0 0.98 - 1.58
immunosuppresive
medication
ARBs Yes vs. No 2310/11,678 11 1.25(1.01 - 1.55) 3.61x 1072 48 0.73-2.14
AST >40 U/L vs. <40 U/L 1167/5818 6 2.63(1.86-3.73) 5.60 x 108 72 0.92 - 7.56
Asthma Yes vs. No 17,000/70,367 27 0.88 (0.74 - 1.05) 1.46 x 10 52 0.51-1.52
Beta-blockers Yes vs. No 1854/8612 7 2.13(1.63-2.78) 3.49 x 108 59 1.05-4.31
BMI Per 1 unit increase 480/2891 7 0.997 (0.972 - 1.023) 8.25 x 10! 42 0.938 - 1.06
Cerebrovascular Yes vs. No 2465/17,330 30 2.92 (2.25-3.78) 4.86 x 10 57 1.06 - 8.06
disease
Chronic kidney disease | Yes vs. No 18,097/90,588 49 3.06 (2.54 - 3.67) 5.91 x 10 80 1.15-8.13
Coronary heart disease | Yes vs. No 5050/35,363 41 2.84 (2.44 -3.31) 1.25 x 104 55 1.47 - 5.50
D-dimers >0.5 ug/mL vs. <0.5 ng/mL | 488/3329 8 3.76 (2.18 - 6.48) 1.89 x 106 66 0.79-17.8
Diabetes mellitus Yes vs. No 17,948/116,512 52 2.16 (1.84 - 2.54) 2.85x 102 90 0.82 -5.72
Heart failure Yes vs. No 4241/39,640 31 3.82(2.83 -5.15) 1.67 x 1018 85 0.86 - 17.03
Hypertension Yes vs. No 8983/68,775 65 2.24 (1.95 - 2.57) 7.21x10% 78 0.95-5.28
LDH >250 U/L vs. <250 U/L 508/4053 9 3.81(1.68 - 8.62) 1.37 x 108 85 0.24 - 60.13
Neutrophils >6.300 /ul vs. <6.300 /uL 241/1697 4 6.79 (4.31-10.7) 1.39 x 1016 51 1.21-38.13
Obstructive sleep Yes vs. No 522/3673 6 1.42 (1.05 - 1.91) 2.19 x 102 0 0.93-2.16
apnea
Peripheral arterial Yes vs. No 2244/17,101 5 2.06 (1.46 - 2.91) 4.26 x 10°° 44 0.79-5.38
disease
Sex Female vs. Male 18,946/175,565 67 0.70 (0.64 - 0.77) 7.96 x 104 70 044-1.12
Smoking Yes vs. No 7673/29,370 37 1.50 (1.34 - 1.67) 7.66 x 103 23 1.12 - 2.00
Statins Yes vs. No 1006/3838 5 1.35(0.93 - 1.96) 1.13 x10* 58 0.45 - 4.06




Supplementary Table S4. Results of the sensitivity analysis excluding the studies with less than 100 COVID-19 participants.

. . N events/N . RE summary OR
Predictors Level of comparison participants N studies (95% CI); P-value 12 95% PI
Acute Kidney Injury
ACEIi/ARBs Yes vs. No 4438/12774 7 1.27 (1.06 - 1.53) 1.08 x 102 51 0.79-2.06
Cancer Yes vs. No 4025/10813 4 1.50 (1.03 - 2.20) 3.63 x 10 50 0.36 - 6.27
Diabetes mellitus Yes vs. No 4828/20711 9 1.99 (1.59 - 2.49) 2.16 x 10° 79 1.01-3.94
Heart failure Yes vs. No 4036/9177 4 2.27 (1.45 - 3.56) 3.61x10* 64 0.40 - 12.80
Hypertension Yes vs. No 2732/12918 6 2.41(1.78 - 3.25) 9.98 x 10°° 78 0.96 - 6.02
Sex Female vs. Male 4036/9177 4 0.74 (0.63 - 0.87) 2.80 x 10* 49 042-131
Acute Respiratory Distress Syndrome
ACEIi/ARBs Yes vs. No 163/1740 4 0.80 (0.61 - 1.05) 1.05 x 10 0 0.44-1.45
Diabetes mellitus Yes vs. No 793/8070 4 2.34 (1.55 - 3.54) 5.76 x 10° 59 0.46-11.85
Hypertension Yes vs. No 330/5684 4 3.00 (2.27 -3.97) 156 x 10 58 1.00-9.00
Composite Qutcome 1 (ICU admission or Death)
ACEIi/ARBs Yes vs. No 1541/7551 4 2.03(1.02 -4.02) 4.26 x 102 96 0.08 — 54.00
Age Per 1 year increase 543/1564 4 1.015 (1.002 - 1.029) | 2.33 x 102 68 0.961 - 1.072
Any comorbidity Yes vs. No 334/919 5 1.48 (1.07 - 2.05) 1.79 x 10 0 0.87-2.52
BMI >30 kg/m? vs. <30 kg/m? 484/1403 4 1.15(0.91 - 1.45) 2.53x10* 0 0.68 - 1.92
Cancer Yes vs. No 1033/3920 10 1.47 (0.98 - 2.20) 6.35 x 102 56 0.46 - 4.64
Cardiovascular disease Yes vs. No 709/3019 6 1.83 (1.04 - 3.20) 3.62 x 102 83 0.29 - 11.42
Chronic kidney disease Yes vs. No 1093/4178 9 1.81 (1.25 - 2.60) 1.57 x 1073 51 0.67 - 4.88
COPD Yes vs. No 682/3069 6 1.86(1.18 - 2.93) 7.91 x 103 54 0.51 - 6.75
Coronary heart disease Yes vs. No 385/1177 4 2.79 (1.53-5.09) 8.20 x 10* 70 0.22 - 34.76
Cough Yes vs. No 386/1145 4 0.80 (0.62 - 1.03) 8.62 x 102 0 0.45-1.40
Diabetes mellitus Yes vs. No 1254/4649 11 1.90 (1.40 - 2.57) 3.59 x 10 69 0.72-5.03
Dyspnea Yes vs. No 412/1195 4 2.01 (154 -2.62) 2.08 x 10”7 0 1.13-3.58
Fever Yes vs. No 692/2097 5 1.17 (0.75 - 1.82) 4.92 x 10! 61 0.30-4.57
Heart failure Yes vs. No 305/767 4 0.87 (0.49 - 1.52) 6.22 x 10 11 0.19-3.91
Hypertension Yes vs. No 1000/4052 9 1.80 (1.15 - 2.83) 1.05 x 102 86 0.38 - 8.59
Sex Female vs. Male 1354/5174 12 0.69 (0.60 - 0.79) 7.36 x 108 0 0.59 - 0.80
Composite Outcome 2 (ICU admission, Mechanical Ventilation, or Death)
Any comorbidity Yes vs. No 1072/4601 6 2.78 (1.62-4.74) 1.91 x 10* 71 0.53 - 14.43
Diabetes mellitus Yes vs. No 1383/5536 7 1.94 (1.03 - 3.67) 4.13 x 10?2 90 0.22 - 16.90
Hypertension Yes vs. No 1334/5551 7 2.50(1.49-4.19) 543 x10* 86 0.46 - 13.65
Sex Female vs. Male 1345/5557 5 0.91 (0.66 - 1.26) 5.68 x 101 66 0.32-2.58
Deep Venous Thrombosis
Cancer | Yesvs. No | 116/832 [ 4 | 0.96 (0.44 - 2.11) | 9.24 x 10 0 [ 017-5.40
Hospitalization
ACEi/ARBs [ Yesvs. No | 5455/11726 [ 9 [ 1.90(1.49 - 2.43) [ 3.20 x 107 78 [ 0.89-4.05




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg;zg% OR P-value 12 95% PI
Age >60 vs. <60 6204/20616 8 4.00 (2.91 - 5.49) 1.00 x 10 92 143-11.14
Age >65 vs. <65 6256/11845 10 4.98 (3.08 - 8.06) 5.85 x 10t 95 0.82 - 30.12
Age Per 1 year increase 358/1319 4 1.056 (1.033 -1.080) | 1.22 x 10 71 0.961 - 1.161
Ageusia Yes vs. No 2085/3555 7 0.35(0.20 - 0.61) 2.10 x 10* 85 0.05-2.29
Anosmia Yes vs. No 2086/3563 7 0.29 (0.17 -0.47) 9.73x 107 82 0.05-1.49
Any comorbidity Yes vs. No 8651/16922 13 4.27 (3.40 - 5.37) 8.48 x 103 82 1.96-9.34
Asthma Yes vs. No 10076/18988 14 1.09 (0.90 - 1.31) 3.89 x 10 56 0.62-1.91
BMI >30 kg/m? vs. <30 kg/m? 10340/17207 11 143 (1.16 -1.77) 8.10 x 10* 83 0.73-2.82
Cancer Yes vs. No 14175/28548 16 2.49 (1.78 - 3.48) 1.05 x 107 87 0.72 - 8.62
Cardiovascular disease Yes vs. No 6522123458 16 3.29 (2.50 - 4.33) 1.27 x 10 82 1.32-8.18
Chronic kidney disease Yes vs. No 14050/35587 18 5.24 (3.85-7.14) 6.55 x 10 81 1.68 - 16.31
Chronic lung disease Yes vs. No 2829/15650 12 2.00(1.41-2.83) 9.04 x 10° 66 0.72-5.54
COPD Yes vs. No 8961/17241 12 3.61(2.50-5.21) 6.38 x 102 64 1.19-10.97
Coronary heart disease Yes vs. No 10002/18347 11 3.64 (2.51 -5.30) 1.18 x 10 85 1.01-13.1
Cough Yes vs. No 4638/17110 12 1.25(0.89 - 1.76) 1.95 x 10 89 0.37-4.25
Diabetes mellitus Yes vs. No 14735/38591 26 3.72 (3.15 - 4.40) 2.65 x 108 77 1.89-7.33
Diarrhea Yes vs. No 3769/15733 10 1.38 (1.00 - 1.91) 5.34 x 102 85 0.44-4.30
Dyslipidemia Yes vs. No 2913/6728 4 2.71 (1.66 - 4.44) 7.25x10° 68 0.39-18.94
Dyspnea Yes vs. No 4638/17110 12 3.53 (2.83 - 4.40) 4.07 x 10%° 76 1.71-7.28
Fatigue Yes vs. No 1277/2946 5 1.46 (0.64 - 3.32) 3.71x10% 93 0.06 - 33.34
Fever Yes vs. No 4657/17707 13 2.11 (1.48 - 3.00) 3.26 x 10° 89 0.57-7.85
Gl symptoms Yes vs. No 506/1613 4 1.67 (0.70 - 3.98) 2.45 x 101 87 0.03 - 82.42
Headache Yes vs. No 2286/13599 8 0.40 (0.28 - 0.58) 1.17 x 10 81 0.13-1.30
Heart failure Yes vs. No 9779/18298 11 6.11 (3.61 - 10.35) 1.74 x 101 84 1.04 - 35.89
Hypertension Yes vs. No 13340/27118 23 3.77 (3.13 - 4.56) 2.23x10% 88 1.65 - 8.61
Immunocompromised state Yes vs. No 2300/4696 5 1.70 (0.91 - 3.18) 9.43 x 1072 55 0.25-11.74
Myalgia Yes vs. No 843/1794 5 0.64 (0.35-1.14) 1.29 x 10t 86 0.07 -5.58
Nasal congestion Yes vs. No 804/1590 5 0.48 (0.37 - 0.62) 9.65 x 107 0 0.32-0.72
Nausea Yes vs. No 1497/2380 4 1.32(0.92 - 1.91) 1.37 x 10* 55 0.32-5.53
Pharyngalgia Yes vs. No 2561/13385 7 0.45 (0.28 - 0.71) 5.99 x 10* 84 0.10-2.01
Rhinorrhea Yes vs. No 1967/11996 4 0.47 (0.25 - 0.85) 1.29 x 102 68 0.05 - 4.55
Sex Female vs. Male 16435/41698 32 0.60 (0.53 - 0.68) 6.68 x 10°%° 83 0.32-1.11
Smoking Yes vs. No 10879/29086 18 1.55 (1.23 - 1.96) 2.58 x 10* 80 0.67 - 3.59
Solid organ transplantation Yes vs. No 1611/2541 4 2.86 (0.80 - 10.22) 1.06 x 101 53 0.02 - 384.59
Vomiting Yes vs. No 1391/2322 5 1.42 (1.04 - 1.94) 2.82 x 102 0 0.85-2.35
ICU admission

ACEi Yes vs. No 1171/5256 6 1.01 (0.77 - 1.33) 9.49 x 10 42 0.50-2.04
ACEi/ARBs Yes vs. No 1779/9711 9 1.19 (0.79 - 1.79) 3.99 x 10 89 0.30 - 4.66
Age >65 vs. <65 1827/9289 10 1.34(0.90 - 1.99) 153 x 10 90 0.33-5.46
Age Per 1 year increase 780/2673 5 0.999 (0.987 -1.011) | 8.28 x 10! 69 0.959 - 1.040




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg;zg% OR P-value 12 95% PI
Any comorbidity Yes vs. No 1637/6614 12 2.17 (144 -3.27) 2.21 x10* 80 0.50-9.35
ARBs Yes vs. No 1110/4868 5 1.04 (0.75 - 1.45) 7.93 x 10 56 0.39-2.82
Asthma Yes vs. No 639/2348 6 1.04 (0.70 - 1.54) 8.48 x 10 27 0.43-2.53
Autoimmune diseases/ Yes vs. No 1196/4473 4 1.07 (0.71 - 1.61) 7.51x 101 0 0.44 - 2.62
Rheumatological diseases
Bilateral involvement Yes vs. No 319/1070 4 3.13 (1.67 - 5.88) 3.82 x 10* 48 0.34-29.19
BMI >30 kg/m? vs. <30 kg/m? 1273/4615 10 1.94 (1.40 - 2.68) 7.03 x 10° 70 0.70 - 5.39
Cancer Yes vs. No 2520/11354 23 1.00 (0.74 - 1.36) 9.86 x 10 59 0.33-3.07
Cardiovascular disease Yes vs. No 1312/5156 13 1.47 (1.11-1.94) 7.25%x10°% 47 0.72-3.00
Cerebrovascular disease Yes vs. No 854/4514 6 1.08 (0.63 - 1.86) 7.82 x 101 71 0.20-5.78
Chronic kidney disease Yes vs. No 1623/7408 13 1.59 (1.18 - 2.13) 2.23x10°% 49 0.72 - 3.49
Chronic liver disease Yes vs. No 193/1297 5 2.05(1.14-3.70) 1.67 x 10 0 0.79-5.35
Chronic lung disease Yes vs. No 1239/4927 9 1.52 (1.12 - 2.04) 6.37 x 108 33 0.77 - 2.98
Cirrhosis Yes vs. No 462/1598 4 1.11(0.56 - 2.17) 7.71x10? 0 0.25 - 4.85
COPD Yes vs. No 1046/5256 13 1.33(0.95 - 1.86) 9.12 x 102 34 0.58 - 3.05
Coronary heart disease Yes vs. No 1054/5466 8 1.26 (0.83-1.91) 2.72x10? 73 0.33-4.77
Cough Yes vs. No 541/2108 8 1.02(0.82-1.27) 8.46 x 10! 0 0.78-1.34
Diabetes mellitus Yes vs. No 2635/13691 26 1.53(1.28-1.84) 3.33x10° 57 0.79-2.97
Diarrhea Yes vs. No 569/2086 8 1.01(0.79 -1.29) 9.66 x 10! 2 0.72-1.41
Dyslipidemia Yes vs. No 383/2140 4 0.83 (0.44 - 1.58) 5.79 x 10 77 0.05 - 13.45
Dyspnea Yes vs. No 689/2493 9 3.99 (2.09 - 7.60) 2.59 x 10° 88 0.42-38.17
Expectoration Yes vs. No 370/1391 5 0.79 (0.50 - 1.24) 3.02 x 10 29 0.25-2.49
Fatigue Yes vs. No 192/881 6 1.06 (0.58 - 1.92) 8.58 x 10t 62 0.17 - 6.52
Fever Yes vs. No 752/3294 11 1.07 (0.79 - 1.45) 6.61 x10* 33 0.53-2.15
Gl symptoms Yes vs. No 269/2286 5 1.11(0.64 -1.94) 7.06 x 101 63 0.19 - 6.59
Headache Yes vs. No 588/2341 9 0.64 (0.46 - 0.87) 5.17 x 1073 0 0.44 - 0.93
Heart failure Yes vs. No 1007/4760 8 1.28 (0.86 - 1.91) 2.29 x 10* 62 0.39-4.15
HIV infection Yes vs. No 339/1527 3 1.15(0.49 - 2.68) 7.54 x 101 0 0.005 - 280.92
Hypertension Yes vs. No 2601/13888 25 1.78 (1.40 - 2.26) 1.91 x 10 80 0.63 - 5.06
Myalgia Yes vs. No 379/1412 5 0.95 (0.59 - 1.53) 8.46 x 101 48 0.24 - 3.85
Nausea/\VVomiting Yes vs. No 312/1344 4 0.85 (0.28 - 2.56) 7.66 x 10 64 0.01 - 71.89
Obesity Yes vs. No 781/5071 6 1.31(0.63-2.7) 4.70 x 10! 83 0.13-13.12
Pharyngalgia Yes vs. No 377/1622 6 1.21 (0.63 - 2.31) 5.64 x 10 56 0.20-7.48
Procalcitonin >0.5 ng/ml vs. <0.5 ng/ml | 365/1162 4 3.11(1.55-6.24) 1.44 x 1073 75 0.15 - 63.87
Sex Female vs. Male 2852/17684 32 0.53 (0.45 - 0.61) 291 x 10" 50 0.30-0.93
Smoking Yes vs. No 1570/6914 13 1.20(1.04-1.37) 1.09 x 102 0 1.02-1.40
Solid organ transplantation Yes vs. No 490/1576 4 1.17 (0.64 - 2.13) 6.03 x 10 0 0.32-4.36

Invasive Mechanical Ventilation

ACEIi/ARBs Yes vs. No 517/3968 8 1.24 (0.82 -1.87) 3.04 x 10* 62 0.37-4.13
Age >65 vs. <65 1179/13839 7 1.81(1.17 - 2.80) 8.09 x 107 88 041-7.91




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg;zg% OR P-value 12 95% PI
Any comorbidity Yes vs. No 1786/9323 5 1.07 (0.75-1.51) 7.16 x 10 75 0.35-3.27
Asthma Yes vs. No 1006/5040 8 1.04 (0.83 -1.29) 7.47 x 10* 0 0.79 - 1.36
BMI >30 kg/m? vs. <30 kg/m? 1211/4966 9 157 (1.25-1.97) 9.58 x 10 47 0.88-2.81
Cancer Yes vs. No 1189/10335 11 1.59 (1.27 — 2.00) 7.17 x 10° 0 1.22-2.08
Cardiovascular disease Yes vs. No 1422/8367 7 1.11 (0.61 - 2.02) 7.24 x 10 88 0.15-8.19
Chronic lung disease Yes vs. No 1557/8307 7 1.09 (0.62 - 1.91) 7.77 x 10 86 0.16-7.31
COPD Yes vs. No 853/4271 7 1.71 (0.95 - 3.08) 7.60 x 10 72 0.28 - 10.41
Coronary heart disease Yes vs. No 939/10555 7 1.80 (1.32 - 2.45) 2.10 x 10* 34 0.87-3.72
Diabetes mellitus Yes vs. No 3106/24237 22 1.71(1.37-2.13) 1.98 x 106 78 0.70-4.18
Fever Yes vs. No 423/1357 5 0.92 (0.70 - 1.20) 5.40 x 10 5 0.57 -1.49
Heart failure Yes vs. No 1022/10190 7 1.46 (0.93 - 2.30) 9.77 x 107 66 0.38 - 5.61
HIV infection Yes vs. No 1292/7296 5 1.27 (0.63 - 2.55) 5.04 x 10! 0 0.41-3.95
Hypertension Yes vs. No 1851/14624 17 1.69 (1.36 - 2.11) 2.44 x 10 67 0.79-3.63
Sex Female vs. Male 2537/12927 16 0.62 (0.55 - 0.70) 1.98 x 108 20 0.47 - 0.81

Mortality

Abdominal pain Yes vs. No 175/1919 5 1.14 (0.47 - 2.77) 7.68 x 10! 0 0.27-4.81
ACEi Yes vs. No 3086/13195 9 1.38(1.18-1.62) 7.50 x 10 45 0.94-2.03
ACEIi/ARBs Yes vs. No 3284/22879 21 1.29 (1.00 - 1.66) 5.33 x 102 86 0.44 - 3.80
Age >60 vs. <60 9780/96705 22 9.59 (7.46 - 12.34) 1.64 x 10 88 3.31-27.77
Age >65 vs. <65 5706/31260 17 6.43 (4.53-9.11) 1.62 x10% 93 1.57-26.25
Age Per 1 year increase 2090/12958 26 1.073(1.063-1.082) | 1.12x 10 78 1.03-1.118
Altered mental status Yes vs. No 6651/32870 5 6.11 (3.16 - 11.82) 7.29 x 108 92 0.60 - 62.08
Anorexia Yes vs. No 659/4921 10 1.43 (0.81 - 2.54) 2.14x 101 71 0.25 - 8.08
Anticoagulant therapy Yes vs. No 1729/4598 6 1.28 (1.11 - 1.48) 8.07 x 10* 0 1.04-1.57
Any comorbidity Yes vs. No 14510/61938 23 3.68 (2.92 - 4.65) 7.09 x 10 90 1.48-9.19
Any immunosuppresive Yes vs. No 6883/20338 4 1.22 (1.12-1.33) 9.60 x 106 0 1.01-1.48
medication
Any neurological disease Yes vs. No 8549/23533 6 3.41 (2.08 - 5.62) 1.30 x 10 93 0.66 - 17.69
ARBs Yes vs. No 3086/13195 9 1.33(1.13-1.57) 7.38 x 10* 56 0.86 - 2.05
Arthralgia/Myalgia Yes vs. No 896/3676 5 0.55 (0.45 - 0.68) 3.57 x 108 0 0.39-0.78
Asthma Yes vs. No 16985/70354 26 0.90 (0.75-1.07) 2.34x10* 56 0.50-1.61
Atrial fibrillation Yes vs. No 832/3498 7 2.03 (1.26 - 3.26) 3.36 x 108 41 0.63 - 6.52
Beta-blockers Yes vs. No 2659/10257 7 1.94 (1.48 - 2.55) 1.45 x 106 81 0.87 -4.33
Bilateral involvement Yes vs. No 1004/6041 13 1.13 (0.82 - 1.56) 451 x 10 58 0.43-2.94
BMI >30 kg/m? vs. <30 kg/m? 2478/12825 19 0.94 (0.78 -1.12) 4.69 x 10! 57 0.52 - 1.69
BMI Per 1 kg/m? increase 561/3263 7 0.992 (0.975-1.009) | 3.37x 10! 26 0.955 - 1.029
Calcium channel blockers Yes vs. No 1103/7133 6 1.67 (1.30 - 2.14) 4.57 x 10° 18 1.00-2.78
Cancer Yes vs. No 16628/96639 32 2.15(1.88 - 2.47) 1.67 x 103 51 1.32-351
Cardiovascular disease Yes vs. No 14682/76858 20 3.72(2.81-4.93) 6.10 x 10 95 1.11-12.43
Cerebrovascular disease Yes vs. No 2367/17176 24 3.13(241-4.07) 1.72 x 10V 60 1.16 - 8.43




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg;zg% OR P-value 12 95% PI
Chest pain Yes vs. No 490/6051 10 1.01 (0.64 - 1.61) 9.57 x 10 37 0.33-3.15
Chills Yes vs. No 1088/4815 6 0.88 (0.52 - 1.48) 6.19 x 10 68 0.21-3.68
Chronic kidney disease Yes vs. No 18124/90607 46 3.05 (2.54 - 3.65) 2.37x10% 81 1.15-8.09
Chronic liver disease Yes vs. No 17426/60743 14 1.44 (1.20-1.74) 1.16 x 10* 16 1.01-2.06
Chronic lung disease Yes vs. No 6524/41304 14 2.39 (1.87 - 3.05) 2.31x10™% 72 1.11-5.13
Consolidation Yes vs. No 433/2898 5 1.61(1.21-2.14) 9.61 x 10* 18 0.85-3.07
COPD Yes vs. No 12409/65294 37 2.22 (1.89 - 2.62) 3.80 x 10% 51 1.16 - 4.27
Coronary heart disease Yes vs. No 4953/35011 36 2.87 (2.46 - 3.35) 3.16 x 104 57 1.49 -5.54
Cough Yes vs. No 8651/44314 21 0.80 (0.69 - 0.92) 2.76 x 10° 66 0.48-1.31
CRP >10 mg/L vs. <10 mg/L 486/3822 6 7.27 (2.95-17.91) 1.64 x 10 69 0.50 - 105.30
Dementia Yes vs. No 6342/20991 8 3.26 (2.62 - 4.06) 7.19 x 10 48 1.94 - 5.47
Diabetes mellitus Yes vs. No 17863/116246 45 2.15(1.82 - 2.53) 7.54 x 10%° 91 0.80-5.74
Diarrhea Yes vs. No 2602/11763 15 0.63 (0.48 - 0.82) 8.47 x 10* 56 0.29-1.37
Dizziness Yes vs. No 216/2889 7 1.47 (0.87 - 2.50) 1.52 x 10 0 0.73-2.95
Dyslipidemia Yes vs. No 4854/19494 16 1.37 (1.08 - 1.74) 1.05 x 102 74 0.62 - 3.01
Dyspnea Yes vs. No 8625/44052 20 2.44 (1.92 - 3.10) 3.48 x 1013 89 0.91-6.57
Expectoration Yes vs. No 1953/10754 12 1.31 (1.03 - 1.66) 2.52 x 102 54 0.69 - 2.49
Fatigue Yes vs. No 2077/13231 15 0.99 (0.75 - 1.29) 9.16 x 10 73 0.40-2.42
Fever Yes vs. No 9332/73102 20 0.91(0.73-1.13) 3.85x10? 87 0.39-2.14
Ground-glass opacity Yes vs. No 702/4702 8 0.84 (0.57 - 1.24) 3.76 x 10 61 0.28 - 2.50
Headache Yes vs. No 2627/13720 19 0.57 (0.39 - 0.85) 5.12x10°% 69 0.15-2.14
Heart failure Yes vs. No 4232/39632 30 3.95 (2.95 - 5.29) 3.06 x 10® 84 0.94 - 16.69
Hemoptysis Yes vs. No 1046/3239 6 0.95 (0.57 - 1.59) 8.50 x 10 0 0.46 - 1.97
History of VTE Yes vs. No 936/4123 5 1.44 (0.96 - 2.15) 7.96 x 102 20 0.56 - 3.66
Hypertension Yes vs. No 8869/72042 51 241 (2.10-2.77) 2.68 x 103 80 1.08 -5.37
Immunocompromised state Yes vs. No 4157/11617 10 2.10(1.38-3.19) 5.32 x10* 65 0.61-7.23
LDH >250 U/L vs. <250 U/L 453/3967 6 6.12 (2.60 - 14.38) 3.30 x 10 86 0.32 - 115.85
Myalgia Yes vs. No 7087/38122 14 0.62 (0.44 - 0.87) 5.50 x 1073 82 0.20-1.95
Nausea Yes vs. No 486/3321 7 0.97 (0.53-1.77) 9.18 x 10 50 0.19 - 4.95
Nausea/\VVomiting Yes vs. No 1780/8754 9 0.77 (0.57 - 1.02) 6.77 x 102 36 0.40-1.47
Nursing home Yes vs. No 1071/6438 8 2.63(1.20-5.77) 1.55 x 102 91 0.17-41.6
Obesity Yes vs. No 6657/25618 10 1.31(0.95-1.82) 1.01 x10% 83 0.48 - 3.63
Obstructive sleep apnea Yes vs. No 548/3732 6 1.42 (1.08 - 1.86) 1.16 x 102 0 0.97 - 2.08
Peripheral arterial disease Yes vs. No 2288/17376 5 2.14(1.64-2.78) 1.87 x 108 26 1.10-4.15
Pharyngalgia Yes vs. No 1944/8383 14 0.56 (0.45 - 0.70) 3.73x 107 0 0.44-0.72
Platelets <150.000 /pL vs. 175/1821 5 2.70 (1.40 - 5.20) 3.14 x 10 67 0.32-22.93
>150.000 /uL

Procalcitonin >0.5 ng/ml vs. <0.5 ng/ml | 793/3766 5 6.57 (2.85-15.11) 9.57 x 10 77 0.39 - 109.33
Respiratory rate >24 bpm vs. <24 bpm 1201/5419 5 5.02 (2.58 - 9.77) 2.04 x 10 89 0.49-51.78
Rhinorrhea Yes vs. No 899/4894 5 0.49 (0.36 - 0.66) 3.99 x 10°® 0 0.30-0.80




Predictors Level of comparison p’\;ft\i/(?in;;/n’:s N studies RE ?gg;zg% OR P-value 12 95% PI
Sex Female vs. Male 24048/189232 53 0.71 (0.65 - 0.78) 2.01x 10 79 0.46-1.12
Smoking Yes vs. No 7754/29951 34 1.50 (1.35 - 1.68) 8.72 x 10 24 1.14-1.99
Sp0O2 <90 % vs. >90 % 1249/6330 5 4.08 (2.79 - 5.97) 3.70 x 1013 76 1.09 -15.29
Statins Yes vs. No 1811/5483 5 1.60 (1.31 - 1.95) 4.60 x 10°° 58 0.89-2.84
Vomiting Yes vs. No 416/3045 6 0.97 (0.55-1.71) 9.27 x 10! 0 0.44-2.16
WBC <4.000 /uL vs. >4.000 /uL | 1006/4737 5 0.58 (0.40 - 0.84) 3.75x10° 31 0.22-1.50
WBC >10.000 /uL vs. <10.000 495/4266 6 7.27 (2.89 - 18.29) 2.47 x 10% 92 0.28 - 186.15
Jul
Pulmonary Embolism
Cancer | Yesvs. No | 262/2180 4 | 0.89(0.36 - 2.22) | 8.03x10? 68 | 0.02-40.10




Supplementary Table S5. Results of the sensitivity analysis excluding the studies including only COVID-19 patients with a specific comorbid

disorder.
Predictors Level of comparison p'\zlift\ilcerg;[zg\tls N studies RE ?;&22}; OR P-value 12 95% PI
Acute Respiratory Distress Syndrome
ACEIi/ARBs Yes vs. No 228/1952 7 0.80 (0.62 - 1.04) 9.23 x 102 0 0.57-1.12
Diabetes mellitus Yes vs. No 861/8201 6 2.38 (1.64 - 3.46) 5.49 x 106 49 0.88 - 6.44
Hypertension Yes vs. No 398/5815 6 2.57 (1.83 - 3.61) 5.37 x10°% 66 0.95-6.92
Sex Female vs. Male 342/1123 6 0.76 (0.45 - 1.29) 3.08 x 101 66 0.15-3.89
Smoking Yes vs. No 165/418 4 0.60 (0.27 - 1.34) 2.16 x 10! 0 0.10-3.51
Composite Outcome 1 (ICU admission or Death)
Any comorbidity Yes vs. No 367/1002 6 1.53(1.11 - 2.09) 8.64 x 10 0 0.98 - 2.38
Cough Yes vs. No 416/1255 6 0.78 (0.61 - 1.00) 4.80 x 1072 0 055-1.11
Dyspnea Yes vs. No 442/1305 6 2.02 (1.57 - 2.61) 5.92 x 108 0 1.41-2.90
Fever Yes vs. No 75712306 8 1.11(0.76 - 1.64) 5.83 x 10? 52 0.41 - 3.06
Sex Female vs. Male 1460/5518 17 0.69 (0.59 - 0.81) 3.65 x 10 21 0.48 - 0.98
Smoking Yes vs. No 336/904 7 1.19(0.80-1.77) 3.79 x 10? 0 0.71-2.00
Composite Outcome 2 (ICU admission, Mechanical Ventilation or Death)
Diabetes mellitus Yes vs. No 1395/5568 8 220 (1.17-4.13) 1.38 x 102 89 0.27 - 18.02
Hypertension Yes vs. No 1346/5583 8 2.63(1.59-4.34) 1.62 x 10* 84 0.52 - 13.19
Sex Female vs. Male 1357/5589 6 0.91 (0.67 - 1.23) 5.46 x 10 58 0.39-2.12
Hospitalization
Age >60 vs. <60 6075/20,468 9 4.38 (3.18 - 6.04) 1.70 x 10 90 1.64-11.73
Any comorbidity Yes vs. No 8742/17,028 19 4.14 (3.31 -5.19) 3.60 x 10 77 1.92-8.97
Bilateral involvement Yes vs. No 1159/1571 5 8.25 (3.36 - 20.25) 4.04 x 10°® 62 0.53-128.4
Cancer Yes vs. No 14,263/28,752 20 2.52 (1.85-3.43) 5.27 x 10° 84 0.78 -8.13
Cardiovascular disease Yes vs. No 6429/23,087 17 3.34 (2.56 - 4.36) 9.50 x 10° 82 1.36-8.19
Chronic lung disease Yes vs. No 2793/15,463 15 1.89 (1.37 - 2.63) 1.30 x 10* 56 0.76 - 4.73
COPD Yes vs. No 8961/17,241 13 3.80 (2.70 - 5.36) 2.67 x 10 63 1.31-11.06
Coronary heart disease Yes vs. No 10,002/18,347 11 3.64 (2.51 - 5.30) 1.18x 10" 85 1.01-13.10
Diabetes mellitus Yes vs. No 14,762/38,493 30 3.69 (3.14 - 4.34) 4.93 x 10°%¢ 74 1.90-7.17
Fatigue Yes vs. No 1310/3110 8 1.39 (0.70 - 2.77) 3.51 x10* 88 0.15-13.14
Gl symptoms Yes vs. No 525/1735 6 1.89(0.91 - 3.89) 8.56 x 1072 80 0.19 - 18.87
Heart failure Yes vs. No 9779/18,298 12 6.65 (4.02 - 11.01) 1.74 x 101 84 1.16 - 38.22
Hypertension Yes vs. No 13,440/27,367 28 3.72 (3.11 - 4.46) 3.52 x 10 85 1.67-8.32
Myalgia Yes vs. No 940/2031 9 0.68 (0.42-1.12) 1.34 x 10 77 0.15-3.18
Obesity Yes vs. No 5796/19,319 8 2.15(1.68 - 2.77) 1.96 x 10° 56 1.11-4.20




Predictors Level of comparison p'\;ret\ilginr;[aslﬂ\tls N studies RE ?gg;zg% OR P-value 12 95% PI
Sex Female vs. Male 16,297/41,341 37 0.63 (0.55-0.71) 4.50 x 10°%® 82 0.34-1.17
Smoking Yes vs. No 10,789/28,717 17 1.63 (1.28 - 2.07) 6.07 x 10 80 0.71-3.75
ICU admission
Age >60 vs. <60 455/2948 8 1.99 (1.22 - 3.24) 5.75 x 107 73 0.45-8.81
Age >65 vs. <65 1853/9417 12 1.29 (0.88 - 1.89) 1.87 x 10 89 0.33 -5.05
Chest pain Yes vs. No 264/1528 5 1.23 (0.73 - 2.08) 4.46 x 10! 27 0.33-4.53
Chronic liver disease Yes vs. No 288/1605 10 1.89(1.10-3.27) 2.21x 1072 0 1.00 - 3.60
Chronic lung disease Yes vs. No 1298/5181 13 1.50 (1.16 - 1.94) 2.03x10° 16 0.92-2.45
Cough Yes vs. No 826/2874 22 0.94 (0.78 - 1.15) 5.60 x 10! 0 0.77-1.16
Diarrhea Yes vs. No 713/2521 16 0.99 (0.80 - 1.24) 9.49 x 10 0 0.78 - 1.26
Dyspnea Yes vs. No 975/3259 23 4.25(2.71 - 6.68) 3.44 x 10 78 0.65 - 27.95
Expectoration Yes vs. No 432/1652 9 0.76 (0.51-1.14) 1.86 x 10 19 0.35-1.67
Fatigue Yes vs. No 208/965 7 1.02 (0.60 - 1.74) 9.36 x 10* 55 0.22-4.71
Fever Yes vs. No 1037/4074 25 1.08 (0.88 - 1.32) 451 x10? 4 0.80-1.46
Headache Yes vs. No 815/2839 18 0.61 (0.46 - 0.81) 5.16 x 10* 0 0.45-0.83
Sex Female vs. Male 3194/18,638 48 0.52 (0.46 - 0.59) 6.38 x 107 27 0.35-0.78
Invasive Mechanical Ventilation
ACEIi/ARBs Yes vs. No 528/4068 9 1.18(0.79-1.77) 4.19 x 10! 61 0.37-3.81
Age >65 vs. <65 1268/13,959 9 1.68 (1.10 - 2.55) 1.58 x 102 86 0.43 - 6.53
Chronic lung disease Yes vs. No 1578/8334 8 1.14 (0.65 - 1.98) 6.54 x 10 85 0.18 - 6.99
Solid organ Yes vs. No 253/780 4 1.36 (0.64 - 2.88) 422 x10* 18 0.15-12.3
transplantation
Mortality
Abdominal pain Yes vs. No 214/2114 7 1.00 (0.50 - 2.03) 9.92 x 10 0 0.40 - 2.52
ACEIi/ARBs Yes vs. No 3345/23,201 26 1.29(1.01 - 1.64) 4.37 x 1072 84 0.44-3.72
Age >60 vs. <60 9780/96,705 22 9.59 (7.46 - 12.34) 1.64 x 10 88 3.31-27.77
Age >65 vs. <65 5741/31,456 20 5.50 (3.90 - 7.77) 2.92 x 102 93 1.31-23.10
Age Per 1 year increase 2206/13,307 31 1.072 (1.063 - 1.081) 2.66 x 108 74 1.030 - 1.116
Altered mental status Yes vs. No 6720/33,221 9 4.53 (2.58 - 7.96) 1.52 x 107 88 0.76 - 27.04
Anosmia/Ageusia Yes vs. No 279/2077 4 0.43 (0.23 - 0.80) 8.30 x 108 0 0.11-1.70
Anticoagulant therapy Yes vs. No 1729/4552 6 1.28 (1.11 - 1.47) 8.21 x 10* 0 1.04 - 1.56
Antiplatelet therapy Yes vs. No 979/2057 4 1.36 (0.86 - 2.16) 1.84 x 10t 48 0.25 - 7.50
Any comorbidity Yes vs. No 14,596/62,373 28 3.57 (2.86 - 4.46) 3.68 x 10 88 1.45-8.76
AST >40 U/L vs. <40 U/L 1167/5818 6 2.63(1.86-3.73) 5.60 x 108 72 0.92 - 7.56
Atrial fibrillation Yes vs. No 858/3597 8 2.27 (1.42 - 3.62) 5.78 x 10* 47 0.69 - 7.52
Beta-blockers Yes vs. No 2624/10,144 6 2.04 (154 - 2.70) 5.86 x 10”7 83 0.85 - 4.86
Bilateral involvement Yes vs. No 1108/6466 18 1.31(0.95-1.82) 1.02 x 10* 59 0.45-3.81
BMI >30 kg/m? vs. <30 2562/13,190 23 0.92 (0.78 - 1.09) 3.51x10% 50 0.53 - 1.60
kg/m?
BMI Per 1 kg/m? 566/3308 8 0.99 (0.974 - 1.007) 2.54 x 10 21 0.958 - 1.024




Predictors Level of comparison p'\;ret\ilginr;[aslﬂ\tls N studies RE ?gg;zg% OR P-value 12 95% PI
Cancer Yes vs. No 16,659/96,716 34 2.14 (1.86 - 2.45) 6.63 x 10 50 1.31-3.49
Cardiovascular disease Yes vs. No 14,764/77,158 25 3.27 (2.50 - 4.27) 4.88 x 10°® 94 1.00 - 10.72
Cerebrovascular disease Yes vs. No 2454/17,301 28 3.01 (2.33 - 3.90) 4.11 x 107 58 1.11-8.21
Chills Yes vs. No 1088/4815 6 0.88 (0.52 - 1.48) 6.19 x 10* 68 0.21 - 3.68
Chronic kidney disease Yes vs. No 18,118/90,660 47 3.11 (2.59 - 3.73) 6.98 x 103 81 1.16 - 8.30
Chronic liver disease Yes vs. No 17,463/60,995 17 1.45(1.22-1.73) 2.78 x 10 9 1.08 - 1.96
Chronic lung disease Yes vs. No 6499/41,268 14 242 (1.89-3.11) 3.29x 10" 72 1.12-5.25
Consolidation Yes vs. No 459/3075 7 1.62 (1.12 - 2.35) 1.08 x 102 45 0.62 -4.23
COPD Yes vs. No 12,238/64,682 39 2.23(1.90 - 2.63) 4.85 x 10% 48 1.17-4.28
Coronary heart disease Yes vs. No 5014/35,251 40 2.85(2.45-3.31) 2.60 x 102 55 1.49 - 5.47
Cough Yes vs. No 8723/44,659 26 0.79 (0.69 - 0.91) 1.44 x 103 60 0.49-1.28
Dementia Yes vs. No 6384/21,095 10 3.09 (2.48 - 3.86) 2.36 x 102 48 1.84-5.21
Diabetes mellitus Yes vs. No 17,922/11,6431 49 2.18 (1.86 - 2.56) 2.80 x 10 90 0.82-5.78
Diarrhea Yes vs. No 2670/12,139 20 0.67 (0.52 - 0.87) 2.76 x 10°° 49 0.32-1.42
Dyslipidemia Yes vs. No 4857/19,574 17 1.39 (1.09 - 1.78) 7.70 x 108 73 0.63 - 3.09
Dyspnea Yes vs. No 8710/44,491 26 2.69 (2.13-3.41) 1.63 x 10% 88 0.98 - 7.39
Expectoration Yes vs. No 2001/11,035 16 1.25(1.00 - 1.55) 4.75 x 102 44 0.70-2.21
Fatigue Yes vs. No 2148/13,581 20 1.03 (0.80 - 1.32) 8.39 x 101 67 0.44 - 2.39
Fever Yes vs. No 9407/73,477 25 0.94 (0.77 - 1.16) 5.64 x 10! 85 0.41-2.18
Ground-glass opacity Yes vs. No 711/4864 10 0.83 (0.58 - 1.19) 3.06 x 10 50 0.33-2.10
Headache Yes vs. No 2666/13,915 21 0.56 (0.39 - 0.81) 1.92 x 10 66 0.16 - 1.96
Heart failure Yes vs. No 4252/39,681 31 3.76 (2.80 - 5.05) 1.77 x 10718 85 0.85 - 16.63
History of VTE Yes vs. No 931/4087 5 1.28 (0.91 - 1.80) 1.57 x 10 0 0.73-2.23
Hypertension Yes vs. No 9075/72,781 62 2.23 (1.95 - 2.56) 4.63 x 10°% 79 0.96 -5.18
Insulin Yes vs. No 978/6082 4 2.57 (1.58 - 4.18) 1.52 x 10* 54 0.42 - 15.68
LDH >250 U/L vs. <250 469/3951 7 5.38 (2.28 - 12.69) 1.20 x 10* 85 0.32-91.50
U/L
Nausea Yes vs. No 486/3321 7 0.97 (0.53 - 1.77) 9.18 x 10t 50 0.19 - 4.95
Obesity Yes vs. No 6716/25,849 14 1.29 (0.95-1.74) 9.70 x 102 78 0.51-3.28
Peripheral arterial disease | Yes vs. No 2288/17,376 5 2.14(1.64-2.78) 1.87 x 108 26 1.10-4.15
Pharyngalgia Yes vs. No 1983/8578 16 0.56 (0.45 - 0.69) 1.53 x 107 0 0.44-0.71
Platelets <150.000 /pL vs. 197/1917 6 2.35(1.24 - 4.43) 8.44 x 1078 66 0.35-15.95
>150.000 /uL
Pleural effusion Yes vs. No 192/601 6 1.40 (0.72 - 2.74) 3.23x10% 17 0.36 - 5.40
Rhinorrhea Yes vs. No 899/4894 5 0.49 (0.36 - 0.66) 3.99 x 10 0 0.30 - 0.80
Sex Female vs. Male 24,174/189,620 63 0.72 (0.65 - 0.78) 153 x 101 76 0.46-1.12
Smoking Yes vs. No 7787/30,112 37 1.50 (1.35-1.67) 2.91x10™ 22 1.14-1.98
SpO2 <90 % vs. >90 % 1254/6397 6 4.27 (2.85 - 6.39) 1.71 x 10*2 75 1.22-14.95
Statins Yes vs. No 1776/5370 4 1.56 (1.26 - 1.93) 3.99 x 10° 66 0.68 - 3.57




: : N events/N : RE summary OR } 2 o
Predictors Level of comparison participants N studies (95% Ci) P-value | 95% PI
WBC <4.000 /uL vs. >4.000 1006/4737 0.58 (0.40 - 0.84) 3.75x 1073 31 0.22 - 1.50
Jul
WBC >10.000 /pL vs. 495/4266 7.27 (2.89 - 18.29) 2.47 x 10 92 0.28 - 186.15

<10.000 /uL
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