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Table S1. Characteristics of systematic reviews for persons at high risk of severe outcome of COVID-19

analysis

Sample
Papers .
. End date of | _ . size .
. Pulished . included in | Rating . . .
No. Author Title Journal Database included included Quality of included articles
date . meta- . scale
articles . in meta-
analysis .
analysis
; The global ideal score being 24 for
Risk factors of ) ) ;
- Pubmed, comparative studies. None of the studies
critical & mortal ) )
Zheng Z, Embase, was considered to be seriously flawed
COVID-19 cases: A
1 Peng F, Xu o J Infect 2020/4/23 | Web of 2020/3/20 13 3027 MINORS according to the MINORS assessment.
systematic literature ) i ;
B! . Science, and The 13 included studies scored between
review and meta- . i
: CNKI 18 and 21. All studies were considered to
analysis ) ) )
have a low risk of bias for selection.
Prevalence of ]
o Medline,
comorbidities and
] o Scopus and
) their association )
Singh AK, ) o Diabetes the World ) )
o with mortality in All studies scored at least seven, with the
2 Gillies CL, Obes 2020/6/23 | Health 2020/4/23 18 14,558 NOS
] patients with COVID- o majority scoring eight
Singh R? ) Metab Organisation
19: A Systematic
. (WHO)
Review and Meta- ]
website




Taylor E,
Hofmeyr R,
Torborg A*

Risk factors and
interventions
associated with
mortality or survival
in adult covid-19
patients admitted to
critical care: A
systematic review

and meta-analysis

South Afr ]
Anaesth
Analg

MEDLINE
(PubMed),
CINAHL (via
EBSCOHOST
) Scopus

(including
Embase),
Web of
Science (all
databases),
Cochrane
Central
Register of
Controlled
Trials, and
Proquest

2020/4/7

1853

mNOS

Overall, one study was of a high
methodological quality with a score of 7
stars. The remaining eight included
studies were considered to be of low
methodological quality.




PubMed,

Does comorbidity Cochrane
; increase the risk of Library, ; : ;
Wang B, Li ) } ; All articles are of high quality because of
patients with COVID- ;| Aging-Us 2020/4/8 Embase, 2020/3/1 6 1558 NOS
R, Lu Z° i i NOS score no less than 6
19: evidence from Springer,
meta-analysis Web of
Science
Predictive symptoms ]
o Each paper was assigned an overall
and comorbidities
MEDLINE, quality score based on the percentage of
] for severe COVID-19 ) ] o
Jain V, Yuan Int ] Public EMBASE and STROBE checkKlist criteria met
and intensive care 2020/5/25 2020/3/5 7 1813 STROBE
JMé i o Health Global (<55%=-,55-65%=+,>65% = ++).
unit admission: a ) i
] ) Health Four articles are +, one is -, and two are
systematic review
++.
and meta-analysis
PubMed,
) Tool to
: . i Effect of cancer on medRxiv,
Giannakouli o Assess
clinical outcomes of COVID-19 ;
s VG, ) i JCO Glob Risk of ; ; ; ;
; patients with COVID- 2020/6/8 Open 2020/4/27 32 46499 L Five of the articles are low risk of bias
Papoutsi E, . Oncol Bias in
: 19: A meta-analysis Research
Siempos 17 ) Cohort
of patient data Dataset :
Studies
(CORD-19)
) PubMed,
) Predictors of
Tian, W, o Google
) mortality in ) o ] ]
Jiang, W, o ] Med Virol { 2020/5/22 | scholar, Web | 2020/4/24 14 4659 AHRQ 8 is high, 5 is moderate, 1 is low
hospitalized COVID- ]
Yao J8 of Science,

19 patients: A

CNKI




10

Wu Z, Tang
Y, Cheng Q1°

i systematic review

and meta-analysis

Diabetes increases
the mortality of
patients with COVID-
19: a meta-analysis

Acta
Diabetol

2020/6/24

Medline via
PubMed,
EMBASE,
Web of
Science

2020/4/14

1471

NOS

All articles are of high quality because
NOS score was no less than 6.




12

Ssentongo P,
Ssentongo
AE,
Heilbrunn
ESIZ

The association of
cardiovascular
disease and other
pre-existing

comorbidities with

COVID-19 mortality:

A systematic review
and meta-analysis

medRxiv

2020/5/23

MEDLINE,
OVID,
SCOPUS,

medrxiv.org

2020/5/1

19

61,455

NOS

The median study quality score for
studies was 9 out of 9, range=6-9




14

Rahman A,
Sathi NJ4

Risk factors of the
severity of COVID-
19: A meta-analysis

medRxiv

2020/5/10

PubMed,
Google
Scholar,
EMBASE,
and
Cochrane

Library

2020/4/18

10

2272

No




Association of BMI

and Obesity with
Soeroto AY, )
) Composite poor
Soetedjo ) ) PubMed,Em
16 ] outcome in COVID- medRxiv 2020/6/29 2020/5/4 9 1817 No
NN, Purwiga ] base
A6 19 adult patients A
Systematic Review
and Meta-Analysis
The chronic kidney : ;
) The NOS scores=6 were considered high
disease and acute
) o PubMed, quality studies. The majority of included
: kidney injury : : i
LiuY, Zhang | : : medRxiv, studies were poor quality except four
17 involvement in medRxiv 2020/5/2 2020/4/13 36 6395 NOS :
Z, Pan X17 ; CNKI, studies whose NOS scores are 6. The NOS
COVID-19 pandemic: :
i ) WanFang scores of other 31 trials are 5, and only
A systematic review .,
: one trial’s NOS scores were 4.
and meta-analysis
The relationship of
COVID-19 severity .
] ) The NOS score for cohorts studies ranges
with cardiovascular
Matsushita ) ) from 0 to 9;a score greater than 6 was
disease and its PubMed,
18 | K, DingN, . ] medRxiv 2020/4/28 2020/4/3 25 76638 NOS considered high-quality.Most of these
traditional risk Embase
Kou M18 ) publications were considered high
factors: A systematic ]
) quality
review and meta-
analysis
T R The role of PubMed, We considered the quality assessment
abrizi R,
: comorbidities and : Scopus, threshold with a NOS scored = 7 being
19 | Lankarani . : medRxiv 2020/3/12 17 3921 NOS : ;
. clinical predictors of EMBASE, defined as good quality. Most paper's
severe disease in Web of NOS score is over 5, except one paper.




20

Dorjee K,
Kim H20

Epidemiological risk
factors associated
with death and
severe disease in
patients suffering
from COVID-19: A
comprehensive
systematic review

and meta-analysis

medRxiv

2020/6/20

Medline,
Embase,We
b of Science
and the
WHO
COVID-19
database

2020/5/22

44

20594

NOS




PubMed,

Effects of
] Web of
hypertension, ]
] Science,
diabetes and )
ChenY, China
coronary heart ) ) Except for 1 scored 5 points, other
22 | GongX, ] medRxiv 2020/3/30 | National 2020/3/6 9 1936 NOS ] ]
disease on COVID-19 studies scored 6 points and above.
Wang 122 ] ) Knowledge
diseases severity: a
] } Infrastructu
systematic review
. re, WanFang
and meta-analysis
and VIP
Risk factors for
mortality in patients Web of
with Coronavirus Science,
disease 2019 PubMed, : :
Parohan M, ; In the present study, articles with the
; (COVID-19) Aging Scopus, ; ;
23 | YaghoubiS, | ) 2020/6/8 2020/5/1 14 31,354 NOS NOS score of 5 were considered as high
y infection: a Male Cochrane ; o
Seraji A%3 ) ; ) quality publications
systematic review Library and
and meta-analysis of Google
observational scholar
studies
Incidence, clinical
o PubMed, the
characteristics and
Web of
prognostic factor of ] 6 studies scored 10, 12 study scored 9, 5
Ma C, Gu ], Science Core
24 patients with COVID- { medRxiv 2020/3/20 ) 2020/2/19 30 53000 AHRQ studies scored 8, 3 studies scored 7, 3
Hou P2* ] Collection, ]
19 a systematic studies scored 6, 1 study scored 5
) Embase,
review and meta-
Cochrane

analysis




26

Jutzeler CR,
Bourguigno
n L, Weis
CV26

Comorbidities,
clinical signs and
symptoms,
laboratory findings,
imaging features,
treatment strategies,
and outcomes in
adult and pediatric
patients with COVID-
19 A systematic
review and meta-

analysis

Travel
Med Infect
Dis

2020/8/4

and
| MedRxiv

EMBASE,
PubMed/Me
dline,
Scopus, and
Web of

Science

2020/3/28

148

12,149

No




28

Zaki N,
Mohamed
EA, Ibrahim
SZB

The influence of
comorbidity on the
severity of COVID-19
disease systematic

review and analysis

medRxiv

2020/6/20

COVID-19
Open
Research
Dataset
(CORD-
19),PubMed,
Europe PMC,
and Google
Scholar

2020/5/20

12

4101

No




Coronavirus disease

PubMed,
(COVID-19) in
Cochrane
Salunke AA, | Cancer patients: A
Central
30 | NandyK, systematic review SSRN ] 2020/4/16 13 3775 NOS
Register of
Pathak SK3° | and Meta Analysis to e
i Clinical
evaluate severity ]
Trials
and fatal outcomes
Cardiovascular Risk
. Factors and New The majority of the studies had
Sreenivasan o : MEDLINE, : ; ;
Complications in Castle moderate-to-high risk of bias because of
31 : J,Khan MS, i SSRN SCOPUS and | 2020/3/30 10 1,427 : :
Patients Infected Ottawa retrospective study design and lack of
Anker SD3! i EMBASE
with COVID-19: A Scale extended follow up
Systematic Review
PubMed,
Cochrane
Library and
Effects of Sex, Age ]
o Scinapse,
and Comorbidities
] important The quality of the majority of included
on the Risk of
Biswas M, ) journal studies as assessed by the Newcastle
Infection and Death
32 | Rahaman$§, ] ] SSRN websites 2020/3/24 21 47,807 NOS Otawa scale was of high quality (score
Associated with
Biswas TK?32 (New ranges etween 6-8) with only one study
COVID-19: A Meta-
] England was of moderate quality (score 5)
Analysis of 47807
] Journal of
Confirmed Cases o
Medicine;
Journal of

American




34

Aggarwal G,
Cheruiyot ,
Aggarwal
g34

Association of
Cardiovascular
Disease With
Coronavirus Disease
2019 (COVID-19)
Severity: A Meta-
Analysis

Curr Probl
Cardiol

2020/5/14

Medical
Association;
Lancet;

Nature;
British
Medical

Journal

Pubmed,
Embase, and
Cochrane
Central
Register of
Controlled
Trials
(CENTRAL)

2020/4/20

18

4858

NOS




36

38

Guo L, Shi Z,
Zhang Y3¢

Mantovani
A, Byrne CD,
Zheng MH,
Targher G38

Comorbid diabetes
and the risk of
disease severity or
death among 8807
COVID-19 patients in
China: A meta-

analysis

Diabetes as a risk
factor for greater
COVID-19 severity
and in-hospital
death: A meta-
analysis of
observational
studies

Diabetes
Res Clin
Pract

Nutr
Metab
Cardiovasc
Dis

2020/7/28

2020/6/24

PubMed,
Web of
Knowledge,
medRxiv,
bioRxiv,
CNKI,
Wanfang

PubMed,
Scopus and
Web of
Science

2020/5/30

2020/5/15

83

8807

78,874

No

NOS

11 studies scored 6, others scored 5




40

Li X, Guan B,
Su T*0

Impact of
cardiovascular
disease and cardiac
injury on in-hospital
mortality in patients
with COVID-19: a
systematic review

and meta-analysis

Heart

2020/5/29

PubMed,
Embase and
Web of

Science

2020/4/14

10

3118

NOS

The studies with 7 points or more were
considered of high quality. 8 studies
scored 7 or more, 2 studies scored 6.




42

44

Hussain A,
Mahawar K,
Xia Z, Yang
W, El-Hasani
g42

Figliozzi S, Predictors of
| Masci PG,
| AhmadiN* | Covid-19: A

Obesity and

i Adverse Prognosis in |

mortality of COVID-
19. Meta-analysis

Obes Res
Clin Pract

| Eur] Clin
i Invest

2020/7/15

£ 2020/7/30

PubMed,
Embase,
Google,
Google
Scholar, and
Springer,
Elsevier, the
Lancet, AM],
BM]J, and
Oxford

journals

PubMed/Me

dline and

Scopus

2020/5/1 14

1 2020/4/24 51

403535

29,653

NOS

4 studies scored 6 stars, 2 study scored 5
stars, 6 studies scored 4 stars, 2 studies

scored 3 stars

Six studies were adjudicated of fair
quality while the remaining ones were

considered of good quality




46

Nandy K,
Salunke A,
Pathak SK#¢

Systematic Review

and Meta-analysis

Coronavirus disease
(CoVID-19): A
systematic review
and meta-analysis to
evaluate the impact
of various
comorbidities on

serious events

Diabetes
Metab
Syndr

2020/7/8

PubMed,
Cochrane
Central
Register of
Clinical
Trials

2020/4/28

16

3994

NOS
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50

Huang I, Lim
MA, Pranata
R48

Ofori-
Asenso R,
Ogundipe O,
Agyeman
AAS0

Diabetes mellitus is
associated with
increased mortality
and severity of
disease in COVID-19
pneumonia - A
systematic review,
meta-analysis, and

meta-regression

Cancer is associated
with severe disease
in COVID-19
patients: a
systematic review
and meta-analysis

Diabetes
Metab
Syndr

Ecancerm
edicalscien
ce

2020/4/26

2020/6/23

PubMed and
EuropePMC

MEDLINE,
EMBASE and
ScienceDirec

tas well as
websites of
WHO and

2020/4/8

2020/4/28

30

20

6452

32404

No

NOS




key public
health

 institutions

52

LiuM, Gaoy,
Zhang Y>2

The association
between severe or
dead COVID-19 and
autoimmune
diseases: A
systematic review

and meta-analysis

] Infect

2020/6/6

PubMed,
Embase,
Web of
Science and
Cochrane
Library

2020/5/8

2091

The range of quality scores was 5 to 8,
with a median of 7 (7.17 £1.17) .




4

' Lippi G,
Wong ],
Henry BM.>*

Hypertension in
patients with
coronavirus disease
2019 (COVID-19): a
pooled analysis

Pol Arch :
' Intern | 2020/4/2
Med

Scopus, |
Medline, and
Web of

Science d

12020/3/26 13

2893




PubMed,

The impact of COPD
Web of
and smoking history ] ) ) )
Zhao Q, i Science, The overall quality of available literature
on the severity of
56 | MengV, COVID-19: A ] Med Virol i 2020/4/16 | Cochrane, 2020/3/22 11 2002 MINORS was moderate with MINORS scores
Kumar R5¢ ) ) WanFang ranging from 10 to 13
systemic review and
] Database,
meta-analysis
and CNKI
Risk factors for the
PubMed,
Zhao ], Li X, exacerbation of
) ) Int ] Med Embase and
57 i Gaoy, patients with 2019 Sci 2020/7/6 Goosl 2020/2/8 2 179 No
ci oogle
Huang W.57 Novel Coronavirus: A 8
) scholar
meta-analysis
Prevalence of
comorbidities and its
PubMed,
YangJ, effects in patients
Int J Infect EMBASE,
58 | Zhengy, infected with SARS- ) 2020/3/12 2020/2/25 7 1576 No
Dis and Web of
Gou X58 CoV-2: a systematic )
) Science
review and meta-
analysis
Pubmed,
Obesity aggravates Embase, ; ;
: The quality of study design among the
Yang ], HuJ, { COVID-19:a ] Med Virol WOos, i ) )
59 . ) 2020/7/1 2020/4/22 9 4444 NOS selected studies was median, with a
Zhu C.>° systematic review 2020 Cochrane, i )
: median quality score of 6.
and meta-analysis CNKI,

Wanfang,




and

Sinomed
PubMed,
Influence of diabetes
Embase,
mellitus on the Diabetes
Wu ], Zhang ) ] medRxiv,
60 severity and fatality | Obes 2020/6/5 03/20/2020 | 12 2455 NOS All scored 6 or more.
], Sun X0 Cochrane
of SARS-CoV-2 Metab
) ) library, and
(COVID-19) infection
CNKI
PubMed,
Body Mass Index and Europe PMC,
Pranata R, Outcome in Patients . ProQuest, o
: : Diabetes The mean NOS was 8.3 £ 1.1, indicating a
61 | Lim MA, with COVID-19: A 2020/8/2 and the 2020/5/28 12 34,390 NOS ) )
Metab low risk of bias.
Yonas E®! Dose-Response Cochrane
Meta-Analysis Central
Database
Thus 32 studies (97%) were judged as
good quality and remaining 1 study (3%)
was judged as fair quality (scores 6-7).
Is diabetes mellitus Jace a v ( )
None of the included study was judged
Kumar A, associated with Diabetes
) poor. The single study with fair quality
62 | Arora, mortality and Metab 2020/5/15 | PubMed 2020/4/22 33 16003 NIH ]
] was the paper published by the CDC, USA
Sharma P%? | severity of COVID- Syndr

19?7 A meta-analysis

on the COVID-19 cases reported to it
from all over the US. Thus, it was a
registry data, rather than a hospital-
based study.




64

LiuM, Gaoy,
Shi S, Chen
Y, Yang K,
Tian J64

| GaoY,LiuM,
| Chen Y, Shi

Drinking no-links to
the severity of
COVID-19 a
systematic review
and meta-analysis

Association between
i tuberculosis and ] Med Virol

| COVID-19 severity

] Infect

2020/5/28

2020/7/21

PubMed,
EMBASE,
Web of
Science,CEN
TRAL, CNKI,
CBM,
Wanfang

| EMBASE,
' PubMed,
Web of

2020/5/8

2020/5/12 6

1998

2765

No

| NOS

The included studies were rated six to
eight stars according to the NOS scale



S, Geng ], and mortality A Science, the
Tian J66 rapid systematic Cochrane
review and meta- Central
analysis Register of
Controlled
Trials
(CENTRAL),
Chinese
Biomedical
Literature
Database
(CBM),China
National
Knowledge
Infrastructu
re (CNKI),
and
Wanfang
The risk and
; Hematolog Medline (via
ElGohary prognosis of COVID-
; ; o y/Oncolog PubMed),
GM, Hashmi { 19 infection in
67 ; ) y and Stem { 2020/7/30 | Scopus, and 2020/5/27 i 22 11243 No
S, Styczynski | cancer patients A
; ) Cell Web of
Jé7 systematic review )
: Therapy Science
and meta-analysis
WuX, Liu L, Characterisation of Annals of Pubmed,Oth Quality assessment by the NOS indicates
68 ) o o 2020/8/11 2020/4/1 | 41 5064 NOS i ] ] ) ]
Jiao ], Yang clinical, laboratory medicine er databases high-quality data for all including studies




L, Zhu B, Li
X68

and imaging factors
related to mild vs.
severe covid-19
infection a
systematic review

and meta-analysis

Impact of COVID -19 PubMed,
in cancer patients on . Cochrane L .
Salunke AA, ) i Diabetes our assessment of the studies included in
severity of disease Central ) )
69 | NandyK, Metab 2020/7/28 ) 2020/4/16 | 13 3775 NOS the analysis shows that the quality of the
and fatal outcomes: Register of .
Pathak SK®° ) i Syndr o evidence has been reasonably good.
A systematic review Clinical
and meta-analysis Trials
Oxford
Association of PubMed, Centre for
Siepmann T, | history of ] Lof EMBASE, Evidence- | Allincluded studies from published
ournal o
70 | Sedghi A, cerebrovascular N 1 2020/8/6 i and 2020/4/11 i 11 1805 based literature were consistently graded as
eurolo
Barlinn J70 disease with severity &Y Cochrane Medicine level of evidence 4
of COVID-19 Library Rating
Scale
Underlying
respiratory diseases, PubMed,
Sanchez- specifically COPD, ; Web of
. . Respirator .
71  Ramirez DC, | and smoking are il 2020/7/30 | Sciences, 2020/4/15 | 22 13184 No
edicine
Mackey D7 | associated with Y and Ovid
severe COVID-19 MEDLINE

outcomes A




systematic review

and meta-analysis

Multi-organ EMBASE, Agency for
Dysfunction in PubMed, Healthcar ) o ]
) ] ) the quality of the majority of studies
Wu T, Zuo Z, | Patients with COVID- | Aging and Web of e ] ) ]
72 ] ) ] 2020/5/13 { 73 171108 included in the meta-analysis was
Kang S72 19 A Systematic disease Science, Research )
] ) moderate or high
Review and Meta- MedRxiv, and
analysis and Biorxiv Quality
Newcastle
Pre-existing -Ottawa
cerebrovascular uali
) PubMed, Quality
Pate U, disease and poor Assessme
i Journal of Web of ; : ;
73 | Malik P, outcomes of COVID- 2020/8/8 : 2020/4/30 i 11 4987 nt Scale overall studies had moderate risk of bias
o Neurology Science, and
Shah D73 19 hospitalized and
: Scopus
patients a meta- Cochrane
analysis Collaborat
ion’s tool
) PubMed,
Coronavirus (SARS-
SCOPUS,
Sales-Peres | CoV-2) and the risk
Embase,
SHAC, of obesity for Obesity ] ] ]
. ) BVS/LILACS, The quality assessment of studies using
Azevedo- critically illness and | Research o ] ]
74 ) ) o 2020/8/3 i Web of 2020/5/3 i 9 6577 NOS NOS indicated moderate quality, with
Silva L]d, ICU admitted Meta- & Clinical ] ]
) ) Science, scores ranging from 6 to 8.
Bonatoa analysis of the Practice
SCIELO, and
RCS74 epidemiological
] Google
evidence

Scholar
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YinT,LiY,
Ying Y, Luo
776

Association of
Comorbidity with
COVID-19 in Chinese
Population:

Analysis of Risk
Factors of the
COVID-19 Severity

SSRN

PubMed,
Web of
Science, and
CNKI

2020/5/28

19

2491

No




Table S2. Age distribution of COVID-19 cases

Proportions of COVID-19 Age-stratified incidence of COVID-19
] Study Study Data No. cases by age (years) cases
Reference Location . . . )
period population source participants (%) (per 100,000 population)
<20 20-39 40-59 60+ <20 20-39 40-59 60+
Notifiable
All reported lab- :
Wuhan, 2019/12/8- i Disease
Pan A (JAMA)77 ) confirmed COVID- 32,583 1.6 183 37.7 42.4 4.0 24.0 51.6 84.4
China 2020/3/8 Report
19 cases
System
COVID-19 National )
) National
Incident Room .
) All reported lab- Notifiable
Surveillance Team ) 2020/1/13- ) )
. Australia confirmed COVID- Diseases 7,075 4.6 35.7 29.3 30.3 5.0 35.0 31.8 39.4
of Australia 2020/5/17 )
) 19 cases Surveillance
(Commun Dis
System
Intell)78*
Stokes EK (MWR ) All reported lab-
United 2020/1/22- i Reported to
Morb Mortal Wkly confirmed COVID- 1,320,488 5.3 30.1 34.5 30.2 85.0 445.7 546.2 547.7
States 2020/5/30 US CDC
Rep)7° 19 cases
Centre for
Hong All reported lab-
Cruz CJP (PLoS 2020/1/23- i Health
Kong, confirmed COVID- ) 1,017 14.6 45.8 24.6 15.0 12.7 24.8 10.9 9.2
One)8o i 2020/4/16 Protection
China 19 cases

of the Hong



Gujski M (Med Sci
Monit)8?

Mazumder A
(F1000Research)8z*

Jung CY (Int ] Infect
Dis)83*

BULUT C (Turk]
Med Sci)84*

National Health

Service85*

Poland

India

South
Korea

Spain

United
Kingdom

2020/3/3-
2020/3/27

2020/3/1-
2020/4/14

2020/1/24-
2020/4/9

2020/1/31-
2020/4/6

2020/1/30-
2020/8/4

All reported lab-
confirmed COVID-
19 cases

Among 10,939
lab-confirmed
COVID-19 cases,
those with age
information were
included

All reported lab-
confirmed COVID-
19 cases

All reported lab-
confirmed COVID-
19 cases

All reported lab-
confirmed COVID-
19 cases, those
without age
information were
included

Kong
Department
of Health
Chief
Sanitary
Inspectorate

State
government
and central
government
agencies

Korea
Centers for
Disease
Control and
Prevention
Spanish
Ministry of
Health

National
Health
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Robert Koch

All reported lab- ]
Robert Koch 2020/1/3- i Institute
) Germany confirmed COVID- ) 212,594 84 296 33.5 28.5 1155 3115 301.5 253.0
Institute8o* 2020/8/6 19 Information
cases

System

* These studies reported the number of COVID-19 cases, but did not report age-specific incidence rates. We obtained the country-specific population size by
age groups from UN mid-year population estimates for 2020 (https://population.un.org/wpp/Download/Standard/Population/) (accessed July 15, 2020).

Age-stratified cumulative incidence was then calculated by dividing the number of COVID-19 cases over the number of populations in each age group. The
reported number of COVID-19 cases and population size were shown in Table S5.


https://population.un.org/wpp/Download/Standard/Population/

Table S3. Data used to estimate the COVID-19 incidence rate

No. Number of COVID-19 cases Population by age group
Reference participa by age group (thousand)*

nts <20 20-39 40-59 60+ <20 20-39 40-59 60+
COVID-19 National Incident
Room Surveillance Team of

: ) 7,075 / / / 2,144 6,439 7,094 6,414 5,553
Australia (Commun Dis
Intell) 78
Mazumder A
1,161 109 502 360 192 487,064 455,538 297,792 139,610

(F1000Research) 82
Jung CY (Int] Infect Dis) 83 10,237 481 3,947 3,206 2,603 9,331 13,878 16,434 11,864
BULUT C (Turk ] Med Sci) 84 88,190 741 13,390 29,998 44,061 8,924 9,989 15,023 12,524
National Health Servicess 260,695 10,471 65,513 77,866 106,845 15,698 17,317 17,642 16,678
Robert Koch Institute8é 212,594 17,914 / / / 15,812 20,249 23,732 23,991

*We obtained the country-specific population size by age groups from UN mid-year population estimates for 2020

(https://population.un.org/wpp/Download/Standard /Population/) (accessed July 15, 2020).


https://population.un.org/wpp/Download/Standard/Population/

Figure S1. Risk factors of severe outcome of COVID-19, obtained from published systematic

reviews

(The figure is very large, so we put it at the end of the document)

Figure S2. Risk factors of severe outcome of COVID-19, obtained from preprinted systematic

reviews

(The figure is very large, so we put it at the end of the document)
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Figure S3. Schematic diagram of vaccinating 60% of target populations by Tiers, given 3

million doses administered per day and a two-dose vaccination schedule with a two-week

interval

Numbers in the colored boxes denote the accumulative days to vaccinate the target



population in a separate Tier. Note: overlaps of vaccination exist between adjacent tiers. For
instance, there will be 13 “blank days” to vaccinate Tier 1 population due to a two-week
interval between two doses administered. To avoid wastage, Tier 2 and 3 could be
vaccinated in these “blank days”.
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Figure S4. Sensitivity analyses on days needed to vaccinate 80% of the target population,

stratified by vaccination tier, under the assumption that three million doses are administered

per day. Note that values reported within the square denote 80% of the population size in

each tier; m denotes million.
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Figure S5. Sensitivity analyses on days needed to vaccinate 60% of the target population,

stratified by vaccination tier, under the assumption that 1.3 million doses are administered

per day. Note that values reported within the square denote 60% of the population size in

each tier; m denotes million.
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Figure S6. Sensitivity analyses on days needed to vaccinate 80% of the target population,

stratified by vaccination tier, under the assumption that 1.3 million doses are administered

per day. Note that values reported within the square denote 80% of the population size in

each tier; m denotes million.
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Figure S7. Sensitivity analyses on days needed to vaccinate 60% of the target population,

stratified by vaccination tier, under the assumption that 6 million doses are administered per

day. Note that values reported within the square denote 60% of the population size in each

tier; m denotes million.
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Figure S8. Sensitivity analyses on days needed to vaccinate 80% of the target population,

stratified by vaccination tier, under the assumption that 6 million doses are administered per

day. Note that values reported within the square denote 80% of the population size in each

tier; m denotes million.



More detailed methods

Essential workers

Healthcare workers are essential in maintaining an effective healthcare system, not only for
COVID-19 but also for other healthcare needs. They often have a high risk of infection due to
occupational exposure. For instance, healthcare workers performing endotracheal intubation
had a higher risk of SARS-CoV-2 infection than other healthcare workers (OR: 4.33, 95%CI
1.16-16.07) since they had higher exposure associated with aerosol-generating
procedures.8” Public health staff also play a crucial role in the COVID-19 response, with
responsibilities including, but not limited to, case detection, isolation, tracing and testing of

close contacts, surveillance, and health communication.

An additional category of essential workers includes staff in nursing homes and social
welfare institutions, who provide care for older adults and disabled persons in institutional
settings, where COVID-19 outbreaks could be devastating 88. Police is necessary for the
society to function and in China is also responsible for implementing a set of public health
measures such as tracing of cases and close contacts, and isolation. In addition to
maintaining national security, the military also plays a key role in COVID-19 response, as
they can provide medical care and support the implementation of prevention and control
strategies. Further, community network members are needed to assist in local pandemic
response such as mass screening, and provide support for vulnerable populations such as
seniors, those living alone, and households complying with voluntary quarantine when a
household member is ill. The energy (electricity, oil, fuel, and natural gas), water, food, and
transportation sectors maintain production, processing, distribution and sale of essential
supplies for the population. These personnel are critical to providing essential goods and
services, and thus need to work even during periods of community restrictions, social

distancing, or closure orders.



High-risk individuals

To meet the secondary goal of the vaccination program, individuals who are at increased risk
for severe outcome of COVID-19 could be considered a priority target population for
vaccination. We conducted a narrative literature review in PubMed, Embase, Web of Science,
medRxiv, and bioRxiv for systematic reviews written in English, to identify the risk factors of
severe illness associated with COVID-19. We searched for (‘severe’ OR ‘severity’ OR ‘critical’
OR ‘hospitaliz*’ OR ‘ICU’ OR ‘death* OR ‘mortality’ OR ‘fatal”) AND (‘risk factor*”) AND
(‘2019-nCov’ OR ‘COVID-19’ OR ‘COVID 19’ OR 2019 novel coronavirus’ OR ‘coronavirus
disease 2019’ OR ‘SARS-CoV-2’ OR ‘SARS CoV 2’ OR ‘severe acute respiratory syndrome

coronavirus 2’).

Pregnant women were additionally included in the list of high-risk groups. We estimated the
number of women who are pregnant in one year as the sum of all live births, still births, fetal
deaths, and abortions in that year. The number of live births was obtained from China Health
Statistical Yearbook (CHSY) in 2019.8° The number of still births and fetal deaths were
estimated as the product of the number of perinatal deaths and the fraction of those deaths
which are still births and fetus deaths (68.59%).9° We estimated the number of abortions by
dividing the number of induced abortions by the proportion of induced abortions

(88.549%).51

Individuals at high risks of symptomatic COVID-19 infections

A second narrative literature review was conducted to assess the risk of symptomatic
COVID-19 infection, using the search query, (‘2019-nCov’ OR ‘COVID-19’ OR ‘COVID 19’ OR
2019 novel coronavirus’ OR ‘coronavirus disease 2019’ OR ‘SARS-CoV-2’ OR ‘SARS CoV 2’ OR
‘severe acute respiratory syndrome coronavirus 2’) AND (‘incidence’ OR ‘attack rate’ OR
‘morbidity’) AND (‘age profile’ OR ‘age group’ OR ‘age range’ OR ‘age structure’ OR ‘age

composition’ OR ‘age spectrum’).
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