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Records identified through PubMed (n = 11441), Web of Science (n = 
3153), and Scopus (n = 3248) and medRxiv (n=4121)database searching 

((COVID-19[Title/Abstract]) OR coronavirus[Title/Abstract]) OR SARS-
CoV-2[Title/Abstract] OR 2019-nCoV[Title/Abstract] from December 1, 

2019 to May 31, 2020  
(n = 21963) 

Non-human studies, non-observational 
studies, non-full text, and articles with non-

English language information were excluded 
(n = 4820) 

 

Records screened and 
duplicates removed  

(n = 4905) 

Full-text articles assessed for 
eligibility  
(n = 85) 

Full-text articles with insufficient clinical 
information on COVID-19 were excluded 

(n = 56) 
 

Mortality data missing 8 studies 
Mechanical ventilation utilization data 

missing 12 studies 
 
 

COVID-19 studies included 
for pooling the prevalence of 

epidemiological 
characteristics, comorbidities, 

and complication rate 
calculation. 

(n = 29) 

Studies considered in the 
regression analysis to 

evaluate relationship with 
Mortality (n) = 21 and 
Mechanical ventilation 

utilization (n) = 17 
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eSupplemental file (3): Unadjusted factors associated with mortality and needs of mechanical ventilator 
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Age 
0.073 (0.03-
0.11); 0.0003 

1.08 (1.03-
1.12) 

0 96;12.9; 
0.62 

0.11 (0.06-0.17); 
<0.0001 

1.12 (1.06-
1.19) 

0 95;17.5; 
0.55 

Age <50 
-1.86  

(-2.67--1.04); 
 <0.0001 

0.16 (0.07-
0.35) 

0.15 95;19.86; 
0.49 

-2.18 (-2.99--
1.38); 0.0000  

0.11 (0.05-
0.25) 

0.37 93; 28.5; 
0.31 

Age >50 
1.86  (1.04-

2.67); 
<0.0001 

6.42 
(2.83-
14.44) 

0.15 95;19.86; 
0.49 

2.18 
(1.38-2.99); 

<0.0001 

8.85 (3.97-
19.89) 

0.37 93; 28.5; 
0.31 

Male vs 
Female 

0.053 (0.002-
0.10); 
0.041 

1.05 (1-
1.11) 

0 96; 4.16; 
0.60 

0.03 (-0.03-
0.09); 
0.32 

1.03 (0.97-
1.09) 

0 95; 0.99; 
0.50 

Intensive 
care unit 

0.037 
(0.02-0.51); 

<0.0001 

1.04 (1.02-
1.67) 

0.33 95; 26.7; 
0.46 

0.04 
(0.02-0.05);  

<0.0001 

1.04 
(1.02-1.05) 

0.59 92; 32.7; 
0.33 

Mechanical 
ventilation 

0.056 (0.04-
0.07); 

<0.0001 

1.06 (1.04-
1.07) 

0.72 89; 48.9; 
0.26 

- - - - 

 Comorbidities 

Smoking 
-0.037 (-

0.09-0.02); 
0.238 

0.96 (0.91-
1.02) 

0 97; 1.39; 
1.38 

-0.01 (-0.06-
0.04); 
0.62 

0.99 (0.94-
1.04) 

0 97; 0.25; 
0.94 

Diabetes 
mellitus 

0.07 (0.02-
0.12); 
0.008 

1.07 (1.02-
1.13) 

0 96.1; 6.9; 
0.62 

0.08 (0.01-0.14); 
0.0143  

1.08 (1.01-
1.15); 
0.014 

0 97; 6; 
 0.80 

Hypertensio
n 

0.03 (-0.01-
0.07); 
0.116 

1.03 (0.99-
1.07) 

0 96; 2.47; 
0.59 

0.04 (0.01-0.07); 
0.023 

1.04 (1.01-
1.07) 

0 96; 5.16; 
0.59 

Malignancy 
-0.03 (-0.02-

0.13); 
0.69 

0.97 (0.98-
1.14) 

0 96; 0.16; 
0.56 

0.01 (-0.19-
0.20); 
0.96 

1.01 (0.83-
1.22); 
0.97 

0 97; 0; 0.60 



Pulmonary 
disease 

0.04 (-0.003-
0.08); 
0.06 

1.04 (1-
1.08) 

0 97; 3.31; 
0.59 

0.05 (0.01-0.10); 
0.02 

1.05 
(1.01-1.11) 

0 97; 5.45; 
0.73 

Cerebrovasc
ular disease 

0.37 (0.20-
0.54); 

<0.0001 

1.45 (1.22-
1.72) 

0.40 96; 18; 
0.65  

0.28 (0.12-0.44); 
0.0005 

1.32 (1.13-
1.55) 

0.38 91; 12.19; 
0.40 

Chronic 
liver disease 

0.085 (0.01-
0.16); 
0.028 

1.09 (1.01-
1.17) 

0.21 96; 4.81; 
0.92 

* 

Cardiovascu
lar disease 

0.02 (-0.06-
0.10);  
0.67 

1.02 (0.94-
1.11) 

0 95; 0.18; 
1.01 

0.28  
(0.12-0.44); 

0.0005 

1.32 
(1.13-1.55) 

0.38 91; 12.19; 
0.40 

Complications 

Pneumonia 
-0.013 (-

0.33-0.01); 
0.19 

0.99 (0.72-
1.01) 

0.09 96; 1.69; 
1.31 

-0.02 
(-0.04--0.002; 

0.026 

0.98 (0.96-
1.00) 

0.19 96; 4.91;  
1.1 

Acute 
respiratory 

distress 
syndrome 

0.04 (0.03-
0.63); 

<0.0001 

1.04 (1.03-
1.06) 

0.58 91; 21.4; 
0.48 

0.04 (0.03-0.06); 
<0.0001 

1.04 (1.03-
1.06) 

0.86 82; 44.68; 
0.16 

Septic 
shock/DIC 

0.10 (-0.04-
0.25); 
0.16 

1.11 (0.96-
1.28) 

0.19 95; 2;  
1.40 

0.04 (-0.12-
0.20); 
0.63 

1.04 (0.89-
1.22) 

0 99; 0.24; 
1.74 

Secondary 
infection 

0.001 (-0.07-
0.07); 0.98 

1 (0.93-
1.07 

0 96; 0; 
 1.1 

-0.01 (-0.06-
0.04); 
0.64 

0.99 (0.94-
1.04) 

0 93; 0.21 
;0.53 

Cardiac 
complicatio

ns 

0.04  
(-0.13-
0.092); 

0.14 

1.04 (0.88-
1.10) 

0 94; 2.18; 
1.11 

-0.01 (-0.04-
0.06); 
0.726 

0.99 (0.96-
1.06) 

0 93; 0.12; 
0.75 

Meta-regression models are based on random effects 
# Statistically significant at p<0.001 
* Not enough data to run the analysis 

 



eSupplemental file (4): Age-adjusted meta-regression between mortality (log-event) and risk factors 
 
[a] Mortality and Male 

 
[b] Mortality and Mechanical ventilation 
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[c] Mortality and ICU 
 

[d] Mortality and Chronic liver disease 
 

 
 
 
[e] Mortality and Cerebrovascular disease 
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[f] Mortality and Acute respiratory distress syndrome 
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[g] Mortality and Septic shock 
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eSupplemental file (5): Age-adjusted meta-regression between mechanical ventilation utilization (log-event) 
and risk factors 
 
[a] Mechanical ventilation utilization and Male 
 

 
 
[b] Mechanical ventilation utilization and Cerebrovascular disease 
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[c] Mechanical ventilation utilization and Chronic liver disease 

 
[D] Mechanical ventilation utilization and Cardiovascular disease  
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[e] Mechanical ventilation utilization and Acute respiratory distress syndrome 
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eSupplemental file (6): Risk of bias of included studies 
 

Study Newcastle–Ottawa Scale  Overall 
risk of 

bias 
 

Selection Comparability Outcome 
 

 Huang et al., Jan 2020 
*** * * Moderate 

Guan et al., Feb 2020 
** * ** Moderate 

Zhao et al., Mar 2020 
*** * * High 

Young et al., Mar 2020 
*** * ** Moderate 

Wang et al., Feb 2020 
** * * High 

Ng et al., Mar 2020  
** * ** Moderate 

Spiteri et al., Mar 2020 
*** * ** Moderate 

COVID-19 National Incident Room Surveillance Team, 
Mar 2020 

*** * ** Moderate 

Xu et al., Feb 2020 
** * ** High 

Bajema et al., Feb 2020 
*** * ** Moderate 

Chen et al., Jan 2020 
** * ** High 

Yang et al., Feb 2020 
*** * ** Moderate 

Wang et al., Mar 2020 
** * ** High 

Mo et al., Mar 2020 
** * * High 

Arentz et al., Mar 2020 
** * * High 



Wu et al., Mar 2020 
*** * ** Moderate 

Zhou et al., Mar 2020 
*** * * Moderate 

Wang et al., Mar 2020  
*** * ** Moderate 

Guo et al., Mar 2020 
** * ** Moderate 

Richardson et al., Apr 2020 
*** * * Moderate 

Goyal et al., Apr 2020 
** * * High 

Ruan et al., Mar 2020 
** * * High 

Qian et al., Mar 2020 ** * * High 

Paranjpe et al., Apr 2020 ** * ** High 

Lauer et al., Mar 2020 *** * ** Moderate 

Chang et al., Feb 2020 *** * * Moderate 

Ki et al., Feb 2020 *** * ** Moderate 

Qin et al., Mar 2020 ** * * High 

Zhang et al., Feb 2020 *** * * Moderate 

 
 
 


