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[bookmark: _Toc61357725]Table S1. COVID-19 vaccine priority groups
	
	WHO[1]
	US[2]
	UK[3]

	Developed by
	Strategic Advisory Group of Experts on Immunization
	Committee on Equitable Allocation of Vaccine for the Novel Coronavirus
	Joint Committee on Vaccination and Immunisation

	Published date
	14 September 2020
	2 October 2020
	25 September 2020

	Underlying principles of the advice on prioritization of COVID-19 vaccination
	Human well-being, equal respect, global equity, national equity, reciprocity and Legitimacy
	1. Ethical Principles: Maximum Benefit, Equal Concern, and Mitigation of Health Inequities
2. Procedural Principles: Fairness, Transparency, and Evidence-Based
	To reduce mortality, improve population health by reducing serious disease, and to protect the NHS and social care system

	Approaches to set general priorities
	Considering both specific value principles and objectives, including but not limited to reducing deaths and disease burden from the COVID-19 pandemic, and reducing societal and economic disruption (other than through reducing deaths and disease burden)
	Using four risk-based criteria to set general priorities: (1) risk of acquiring infection, (2) risk of severe morbidity and mortality, (3) risk of negative societal impact, and (4) risk of transmitting infection to others
	Considering both clinical risk stratification and an age-based approach, but largely prioritizes based on age

	Ranking of prioritization
	The document explicitly connects priority groups with specific value principles and objectives (examples shown below). Given country-specific nuances in epidemiology, demographics, and vaccine delivery systems, these priority groups will need to be further interpreted at a national level. Country-level decision making will require data collected, or at least collated, at the country-level.
1. To reduce deaths and disease burden
(1) Populations with significantly elevated risk of severe disease or death
• Older adults defined by age-based risk
• Older adults in high risk living situations 
• Groups with comorbidities or health states (e.g. pregnancy/lactation) determined to be at significantly higher risk of severe disease or death
• Sociodemographic groups at disproportionately higher risk of severe disease or death
(2) Populations with significantly elevated risk of being infected
• Health workers at high or very high risk
• Employment categories unable to physically distance
• Social groups unable to physically distance 
• Groups living in dense urban neighborhoods
• Groups living in multigenerational households
2. To reduce societal and economic disruption
• Age groups at high risk of transmitting SARS-CoV-2
• Non age-based population groups with significantly elevated risk of infection and transmission
• School-aged children to minimize disruption of education and socioemotional development
• Groups targeted as part of an emergency outbreak response using emergency vaccine reserves
• Workers in non-essential but economically critical sectors, particularly in occupations that do not permit remote work or physical distancing while working
	A four-phased approach: 
1. Phase 1
· 1a: “frontline” health workers; first responders
· 1b: People of all ages with two or more comorbid and underlying conditions; older adults living in congregate or overcrowded settings
2. Phase 2
• K–12 teachers and school staff and child care workers
• Critical workers who are in industries essential to the functioning of society and at substantially higher risk of exposure
• People of all ages with one comorbid and underlying condition
• People in homeless shelters or group homes for individuals with disabilities, including serious mental illness, developmental and intellectual disabilities, and physical disabilities or in recovery, and staff who work in such settings
• People in prisons, jails, detention centers, and similar facilities, and staff who work in such settings
• All older adults not included in Phase 1
3. Phase 3
• Young adults
• Children
• Workers in industries and occupations important to the functioning of society and at increased risk of exposure not included in Phase 1 or 2
4. Phase 4
• Everyone residing in the United States who did not have access to the vaccine in previous phases
	1. Older adults’ resident in a care home and care home workers
2. All those 80 years of age and over and health and social care workers
3. All those 75 years of age and over
4. All those 70 years of age and over
5. All those 65 years of age and over
6. High-risk adults under 65 years of age
7. Moderate-risk adults under 65 years of age
8. All those 60 years of age and over
9. All those 55 years of age and over
10. All those 50 years of age and over
11. Rest of the population (priority to be determined)
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[bookmark: _Toc61357726]Figure S1. Schematic diagram of vaccinating 70% of target populations by Tiers, given 10 million doses administered per day and a two-dose vaccination schedule with a three-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 20 “blank days” to vaccinate Tier 1 population due to a three-week interval between two doses administered. To avoid wastage, Tier 2 and 3 could be vaccinated in these “blank days”.
[bookmark: _Toc61357727]Table S2. Characteristics of systematic reviews for persons at high risk of severe outcome of COVID-19
	No.
	Author
	Title
	Journal
	Pulished date
	Database
	End date of included articles
	Papers included in meta-analysis
	Sample size included in meta-analysis
	Rating scale
	Quality of included articles

	1
	Zheng Z, Peng F, Xu B[4]
	Risk factors of critical & mortal COVID-19 cases: A systematic literature review and meta-analysis
	J Infect
	2020/4/23
	Pubmed, Embase, Web of Science, and CNKI
	2020/3/20
	13
	3027
	MINORS
	The global ideal score being 24 for comparative studies. None of the studies was considered to be seriously flawed according to the MINORS assessment. The 13 included studies scored between 18 and 21. All studies were considered to have a low risk of bias for selection.

	2
	Singh AK, Gillies CL, Singh R[5]
	Prevalence of comorbidities and their association with mortality in patients with COVID-19: A Systematic Review and Meta-analysis
	Diabetes Obes Metab
	2020/6/23
	Medline, Scopus and the World Health Organisation (WHO) website
	2020/4/23
	18
	14,558
	NOS
	All studies scored at least seven, with the majority scoring eight

	3
	Wang X, Fang X, Cai Z[6]
	Comorbid Chronic Diseases and Acute Organ Injuries Are Strongly Correlated with Disease Severity and Mortality among COVID-19 Patients: A Systemic Review and Meta-Analysis
	Research
	2020/4/19
	PubMed, Embase, Web of Science, medRxiv,  and bioRxiv
	2020/4/6
	34
	6,263
	No
	

	4
	Taylor E, Hofmeyr R, Torborg A[7]
	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 J 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
	9
	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.

	5
	Wang B, Li R, Lu Z[8]
	Does comorbidity increase the risk of patients with COVID-19: evidence from meta-analysis
	Aging-Us
	2020/4/8
	PubMed, Cochrane Library, Embase, Springer, Web of Science
	2020/3/1
	6
	1558
	NOS
	All articles are of high quality because of NOS score no less than 6

	6
	Jain V, Yuan JM[9]
	Predictive symptoms and comorbidities for severe COVID-19 and intensive care unit admission: a systematic review and meta-analysis
	Int J Public Health
	2020/5/25
	MEDLINE, EMBASE and Global Health
	2020/3/5
	7
	1813
	STROBE
	Each paper was assigned an overall quality score based on the percentage of STROBE checklist criteria met (< 55% = −, 55–65% = +, > 65% = ++). Four articles are +, one is -, and two are ++.

	7
	Giannakoulis VG, Papoutsi E, Siempos I[10]
	Effect of cancer on clinical outcomes of patients with COVID-19: A meta-analysis of patient data
	JCO Glob Oncol
	2020/6/8
	PubMed, medRxiv, COVID-19 Open Research Dataset (CORD-19)
	2020/4/27
	32
	46499
	Tool to Assess Risk of Bias in Cohort Studies
	Five of the articles are low risk of bias

	8
	Tian, W, Jiang, W, Yao J[11]
	Predictors of mortality in hospitalized COVID-19 patients: A systematic review and meta-analysis
	J Med Virol
	2020/5/22
	PubMed, Google scholar, Web of Science, CNKI
	2020/4/24
	14
	4659
	AHRQ
	8 is high, 5 is moderate, 1 is low

	9
	Li J, He X, Yuan Y[12]
	Meta-analysis investigating the relationship between clinical features,
outcomes, and severity of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pneumonia
	Am J Infect Control
	2020/6/12
	PubMed, Embase, Cochrane Library, medRxiv
	2020/4/14
	12
	2445
	NOS
	All articles are no less than 6

	10
	Wu Z, Tang Y , Cheng Q[13]
	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
	9
	1471
	NOS
	All articles are of high quality because NOS score was no less than 6.

	11
	Xu L, Mao Y, Chen G[14]
	Risk factors for 2019 novel coronavirus disease (COVID-19) patients progressing to critical illness: a systematic review and meta-analysis
	Aging-Us
	2020/6/23
	CNKI, Wanfang Database, Weipu Database, Chinese Biomedicine Literature Database (CBM-SinoMed), PubMed, Embase, Cochrane Central Register and Web of Science
	2020/3/8
	20
	4062
	AHRQ
	All studies contained complete data sources, inclusion and exclusion criteria, and reasonable control of confounding factors. Nonetheless, only a few studies reported their quality control and management of missing data

	12
	Ssentongo P, Ssentongo AE, Heilbrunn ES[15]
	Association of cardiovascular disease and 10 other pre-existing comorbidities with COVID-19 mortality: A systematic review and meta-analysis
	PLoS One
	2020/8/26
	MEDLINE, OVID, SCOPUS, Joana Briggs International EBP, Cochrane Library databases, Google Scholar, Medrxiv
	2020/7/17
	25
	65484
	NOS
	Median quality score was 7 (range = 5–9)

	13
	Bellou V, Tzoulaki I, Evangelou E[16]
	Risk factors for adverse clinical outcomes in patients with COVID-19: A systematic review and meta-analysis
	medRxiv
	2020/5/19
	PubMed
	2020/4/19
	88
	more than 1000
	No
	

	14
	Rahman A, Sathi NJ[17]
	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
	

	15
	Khan M, Khan MN, Mustagir MG[18]
	Effects of underlying morbidities on the occurrence of deaths in COVID-19 patients: A systematic review and meta-analysis
	J Glob Health
	2020/8/18
	Medline, Web of Science, Scopus, CINAHL; reference list of the selected studies, relevant journal websites, and renowned pre-print servers (medRxiv, bioRxiv, SSRN)
	2020/5/1
	35
	25031
	NOS
	1 study scored 9, 10 studies scored 8, 10 studies scored 7, 13 studies scored 6, 4 studies scored 5

	16
	Soeroto AY, Soetedjo NN, Purwiga A[19]
	Effect of increased BMI and obesity on the outcome of COVID-19 adult patients: A systematic review and meta-analysis
	Diabetes Metab Syndr
	2020/9/28
	PubMed,Embase
	2020/7/28
	16
	6690
	No
	

	17
	Liu Y, Zhang Z, Pan X[20]
	The chronic kidney disease and acute kidney injury involvement in COVID-19 pandemic: A systematic review and meta-analysis
	medRxiv
	2020/5/2
	PubMed, medRxiv, CNKI, WanFang
	2020/4/13
	36
	6395
	NOS
	The NOS scores≥6 were considered high quality studies. The majority of included studies were poor quality except four studies whose NOS scores are 6. The NOS scores of other 31 trials are 5, and only one trial’s NOS scores were 4.

	18
	Matsushita K, Ding N, Kou M[21]
	The relationship of COVID-19 severity with cardiovascular disease and its traditional risk factors: A systematic review and meta-analysis
	Glob Heart
	2020/9/22
	PubMed, Embase
	2020/4/3
	25
	76638
	NOS
	The NOS score for cohorts studies ranges from 0 to 9; a score greater than 6 was considered high-quality. Most of these publications were considered high quality 

	19
	Tabrizi R, Lankarani KB, Nowrouzi-sohrabi P[22]
	The role of comorbidities and clinical predictors of severe disease in COVID-19:  a systematic review and meta-analysis
	medRxiv
	
	PubMed, Scopus, EMBASE, Web of Science, Google Scholar
	2020/3/12
	17
	3921
	NOS
	We considered the quality assessment threshold with a NOS scored ≥ 7 being defined as good quality. Most paper's NOS score is over 5, except one paper.

	20
	Dorjee K, Kim H[23]
	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,Web of Science and the WHO COVID-19 database
	2020/5/22
	44
	20594
	NOS
	

	21
	Hessami A, Shamshirian A, Heydari K[24]
	Cardiovascular diseases and COVID-19 mortality and intensive care unit admission: A systematic review and meta-analysis
	medRxiv
	2020/4/16
	PubMed, Embase, Cochrane Library, Scopus, Web of Science,medRxiv, Science Direct search engine, journal websites
	2020/3/31
	16
	3473
	NOS
	According to NOS tool for quality assessment, 16 studies earned the minimum eligibility score and entered into the meta-analysis for primary outcomes

	22
	Chen Y, Gong X, Wang L[25]
	Effects of hypertension, diabetes and coronary heart disease on COVID-19 diseases severity:  a systematic review and meta-analysis
	medRxiv
	2020/3/30
	PubMed, Web of Science, China National Knowledge Infrastructure, WanFang and VIP
	2020/3/6
	9
	1936
	NOS
	Except for 1 scored 5 points, other studies scored 6 points and above.

	23
	Parohan M, Yaghoubi S, Seraji A[26]
	Risk factors for mortality in patients with Coronavirus disease 2019 (COVID-19) infection:  a systematic review and meta-analysis of observational studies
	Aging Male
	2020/6/8
	Web of Science, PubMed, Scopus, Cochrane Library and Google scholar
	2020/5/1
	14
	31,354
	NOS
	In the present study, articles with the NOS score of 5 were considered as high quality publications

	24
	Ma C, Gu J, Hou P[27]
	Incidence, clinical characteristics and prognostic factor of patients with COVID-19 a systematic review and meta-analysis
	medRxiv
	2020/3/20
	PubMed, the Web of Science Core Collection, Embase,  Cochrane and MedRxiv
	2020/2/19
	30
	53000
	AHRQ
	6 studies scored 10, 12 study scored 9, 5 studies scored 8, 3 studies scored 7, 3 studies scored 6, 1 study scored 5

	25
	Palaiodimos L, Chamorro-Pareja N, Karamanis D[28]
	Diabetes is associated with increased risk for in-hospital mortality in patients with COVID-19: a systematic review and meta-analysis comprising 18,506 patients
	Hormones (Athens)
	2020/10/29
	Medline, Embase, Google Scholar, and medRxiv
	2020/5/10
	14
	18,506
	QUIPS
	All the studies were found to have a low risk of bias

	26
	Jutzeler CR, Bourguignon L, Weis CV[29]
	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
	EMBASE, PubMed/Medline, Scopus, and Web of Science
	2020/3/28
	148
	12,149
	No
	

	27
	Islam MS, Barek MA, Aziz MA[30]
	Association of age, sex, comorbidities, and clinical symptoms with the severity and mortality of COVID-19 cases a meta-analysis with 85 studies and 67299 cases
	medRxiv
	2020/5/26
	PubMed, ScienceDirect, SAGE
	2020/5/17
	85
	67,299
	NOS
	only two studies being of moderate quality (score 5), others were of high quality (score ranges between 6-8)

	28
	Zaki N, Mohamed EA, Ibrahim S[31]
	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
	

	29
	Cao G, Li P, Cheng Y[32]
	A Risk Prediction Model for Evaluating the disease progression of COVID-19 pneumonia based on Meta-analysis and 214 Clinical Cases
	SSRN
	
	PubMed, Web of Science, and CNKI
	2020/3/18
	32
	6061
	NOS
	no publication bias exists

	30
	Salunke AA, Nandy K, Pathak SK[33]
	Impact of COVID -19 in cancer patients on severity of disease and fatal outcomes: A systematic review and meta-analysis
	Diabetes Metab Syndr
	
	PubMed, Cochrane Central Register of Clinical Trials
	2020/4/16
	13
	3775
	NOS
	

	31
	Sreenivasan J, Khan MS, Anker SD[34]
	Cardiovascular Risk Factors and Complications in Patients Infected with COVID-19:  A Systematic Review
	SSRN
	
	MEDLINE, SCOPUS and EMBASE
	2020/3/30
	10
	1,427
	New Castle Ottawa Scale
	The majority of the studies had moderate-to-high risk of bias because of retrospective study design and lack of extended follow up

	32
	Biswas M, Rahaman S, Biswas TK[35]
	Effects of Sex, Age and Comorbidities on the Risk of Infection and Death Associated with COVID-19:  A Meta-Analysis of 47807 Confirmed Cases
	SSRN
	
	PubMed, Cochrane Library and Scinapse, important journal websites (New England Journal of Medicine; Journal of American Medical Association; Lancet; Nature; British Medical Journal
	2020/3/24
	21
	47,807
	NOS
	The quality of the majority of included studies as assessed by the Newcastle Otawa scale was of high quality (score ranges etween 6-8) with only one study was of moderate quality (score 5) 

	33
	Kumar A, Arora A, Sharma P[36]
	Clinical Features of COVID-19 and Factors Associated with Severe Clinical Course: A  Systematic Review and Meta-analysis
	SSRN
	2020/4/21
	PubMed
	2020/3/17
	21
	3496
	the National Institute of Health (NIH) tools
	all the included studies were of good quality.

	34
	Aggarwal G, Cheruiyot I, Aggarwal S[37]
	Association of Cardiovascular Disease With Coronavirus Disease 2019 (COVID-19) Severity: A Meta-Analysis
	Curr Probl Cardiol
	2020/5/14
	Pubmed, Embase, and Cochrane Central Register of Controlled Trials  (CENTRAL)
	2020/4/20
	18
	4858
	NOS
	

	35
	Tian Y, Qiu X, Wang C[38]
	Cancer associates with risk and severe events of COVID-19:  A systematic review and meta-analysis
	International journal of cancer
	2020/7/20
	PubMed, Elsevier, Web of Science,CNKI, WanFang, VIP
	2020/4/23
	38
	7,094
	No
	

	36
	Guo L, Shi Z, Zhang Y[39]
	Comorbid diabetes and the risk of disease severity or death among 8807 COVID-19 patients in China:  A meta-analysis
	Diabetes Res Clin Pract
	2020/7/28
	PubMed, Web of Knowledge, medRxiv, bioRxiv, CNKI, Wanfang
	2020/5/30
	9
	8807
	No
	

	37
	Zhou Y, Yang Q, Chi J[40]
	Comorbidities and the risk of severe or fatal outcomes associated with coronavirus disease 2019:  A systematic review and meta-analysis
	nt J Infect Dis
	2020/7/30
	PubMed, EMBASE, and the Cochrane Library
	2020/4/25
	34
	16110
	No
	

	38
	Mantovani A, Byrne CD, Zheng MH, Targher G[41]
	Diabetes as a risk factor for greater COVID-19 severity and in-hospital death:  A meta-analysis of observational studies
	Nutr Metab Cardiovasc Dis
	2020/6/24
	PubMed, Scopus and Web of Science
	2020/5/15
	83
	78,874
	NOS
	11 studies scored 6, others scored 5

	39
	Fang X, Li S, Yu H[42]
	Epidemiological, comorbidity factors with severity and prognosis of COVID-19 a systematic review and meta-analysis
	Aging (Albany NY)
	2020/7/14
	Pubmed, medRxiv, bioRxiv
	2020/4/5
	61
	15071
	NOS
	The NOS score ranged from 5 to 7, which 
 means a moderate methodological quality

	40
	Li X, Guan B, Su T[43]
	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.

	41
	Pranata R, Huang I, Lim MA[44]
	Impact of cerebrovascular and cardiovascular diseases on mortality and severity of COVID-19-systematic review, meta-analysis, and meta-regression
	Journal of stroke and cerebrovascular diseases : the official journal of National Stroke Association
	2020/5/16
	PubMed, SCOPUS, EuropePMC, and Cochrane Central Database
	2020/4/10
	16
	4448
	No
	

	42
	Hussain A, Mahawar K, Xia Z, Yang W, El-Hasani S[45]
	Obesity and mortality of COVID-19. Meta-analysis
	Obes Res Clin Pract
	2020/7/15
	PubMed, Embase, Google, Google Scholar, and Springer, Elsevier, the Lancet, AMJ, BMJ, and Oxford journals
	2020/5/1
	14
	403535
	NOS
	4 studies scored 6 stars, 2 study scored 5 stars, 6 studies scored 4 stars, 2 studies scored 3 stars

	43
	Földi M, Farkas N, Kiss S[46]
	Obesity is a risk factor for developing critical condition in COVID-19 patients:  A systematic review and meta-analysis
	Obesity reviews : an official journal of the International Association for the Study of Obesity
	2020/7/21
	Medline (via PubMed), Embase, Cochrane Central Register of Controlled Trials (CENTRAL), Scopus and Web of Science
	2020/5/11
	10
	3279
	QUIPS
	

	44
	Figliozzi S, Masci PG, Ahmadi N[47]
	Predictors of Adverse Prognosis in Covid-19:  A Systematic Review and Meta-analysis
	Eur J Clin Invest
	2020/7/30
	PubMed/Medline and Scopus
	2020/4/24
	51
	29,653
	
	Six studies were adjudicated of fair quality while the remaining ones were considered of good quality

	45
	Kovalic AJ, Satapathy SK, Thuluvath PJ[48]
	Prevalence of chronic liver disease in patients with COVID-19 and their clinical outcomes:  a systematic review and meta-analysis
	Hepatol Int
	2020/7/30
	MEDLINE/PubMed, EMBASE, and medRxiv
	2020/5/16
	74
	23,424
	No
	

	46
	Nandy K, Salunke A, Pathak SK[49]
	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
	

	47
	Zhang J, Wu J, Sun X[50]
	Association of hypertension with the severity and fatality of SARS-CoV-2 infection: A meta-analysis
	Epidemiol Infect
	2020/5/29
	PubMed, Elsevier Science Direct, Web of science, Wiley Online Library and CNKI
	2020/3/20
	18
	4505
	NOS and STROBE
	The methodological qualities of the included studies were similar. Nine studies had a moderate risk of participant comparability and confounding variables. Six, seven, and five studies had 6, 7, and 8 points of assessment score in the present analysis, respectively. In addition, no significant difference was observed between the results obtained from NOS and STROBE analysis

	48
	Huang I, Lim MA, Pranata R[51]
	Diabetes mellitus is associated with increased mortality and severity of disease in COVID-19 pneumonia - A systematic review, meta-analysis, and meta-regression
	Diabetes Metab Syndr
	2020/4/26
	PubMed and EuropePMC
	2020/4/8
	30
	6452
	No
	

	49
	Parveen R, Sehar N, Bajpai R[52]
	Association of diabetes and hypertension with disease severity in covid-19 patients: A systematic literature review and exploratory meta-analysis
	Diabetes Res Clin Pract
	2020/7/3
	PubMed, Medline, Cochrane and Google Scholar
	2020/3/31
	7
	2018
	NIH
	The quality assessment indicated that most included studies were of acceptable quality.7篇中国

	50
	Ofori-Asenso R, Ogundipe O, Agyeman AA[53]
	Cancer is associated with severe disease in COVID-19 patients: a systematic review and meta-analysis
	Ecancermedicalscience
	2020/6/23
	MEDLINE, EMBASE and ScienceDirect as well as websites of WHO and key public health  institutions
	2020/4/28
	20
	32404
	NOS
	

	51
	Lu L, Zhong W, Bian Z[54]
	A comparison of mortality-related risk factors of COVID-19, SARS, and MERS: A systematic review and meta-analysis
	J Infect
	2020/7/4
	MEDLINE, EPISTEMONIKOS, COCHRANE, China National Knowledge Infrastructure and WANFANG STATA
	2020/4/11
	10
	11,818
	NOS
	The included studies scored between 5 and 9. None of the studies was considered to be poor quality.

	52
	Liu M, Gao Y, Zhang Y[55]
	The association between severe or dead COVID-19 and autoimmune diseases: A systematic review and meta-analysis
	J Infect
	2020/6/6
	PubMed, Embase, Web of Science and Cochrane Library
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	Reference
	Location
	Study period
	Study population
	Data source
	No. participants
	Proportions of COVID-19 cases by age (years)
(%)
	
	Age-stratified incidence of COVID-19 cases
(per 100,000 population)

	
	
	
	
	
	
	<20 
	20-39
	40-59
	60+
	
	<20 
	20-39
	40-59
	60+

	Pan A (JAMA)[79]
	Wuhan, China
	2019/12/8-2020/3/8
	All reported lab-confirmed COVID-19 cases
	Notifiable Disease Report System
	32,583
	1.6
	18.3
	37.7
	42.4
	
	4.0
	24.0
	51.6
	84.4

	COVID-19 National Incident Room Surveillance Team of Australia (Commun Dis Intell)[80]*
	Australia
	2020/1/13-2020/5/17
	All reported lab-confirmed COVID-19 cases
	National Notifiable Diseases Surveillance System
	7,075
	4.6
	35.7
	29.3
	30.3
	
	5.0
	35.0
	31.8
	39.4

	Stokes EK (MWR Morb Mortal Wkly Rep)[81]
	United States
	2020/1/22-2020/5/30
	All reported lab-confirmed COVID-19 cases
	Reported to US CDC
	1,320,488
	5.3
	30.1
	34.5
	30.2
	
	85.0
	445.7
	546.2
	547.7

	Cruz CJP (PLoS One)[82]
	Hong Kong, China
	2020/1/23-2020/4/16
	All reported lab-confirmed COVID-19 cases
	Centre for Health Protection of the Hong Kong Department of Health
	1,017
	14.6
	45.8
	24.6
	15.0
	
	12.7
	24.8
	10.9
	9.2

	Gujski M (Med Sci Monit)[83]
	Poland
	2020/3/3-
2020/3/27
	All reported lab-confirmed COVID-19 cases
	Chief Sanitary Inspectorate
	1,157
	7.5
	30.2
	37.6
	24.9
	
	1.2
	3.2
	4.2
	3.0

	Mazumder A (F1000Research)[84]*
	India
	2020/3/1-
2020/4/14
	Among 10,939 lab-confirmed COVID-19 cases, those with age information were included
	State government and central government agencies
	1,161
	9.4
	43.2
	31.0
	16.5
	
	0.0
	0.1
	0.1
	0.1

	Jung C Y (Int J Infect Dis)[85]*
	South Korea
	2020/1/24-
2020/4/9
	All reported lab-confirmed COVID-19 cases
	Korea Centers for Disease Control and Prevention
	10237
	4.7
	38.5
	31.4
	25.4
	
	5.2
	28.4
	19.5
	21.9

	BULUT C (Turk J Med Sci)[86]*
	Spain
	2020/1/31-
2020/4/6
	All reported lab-confirmed COVID-19 cases
	Spanish Ministry of Health
	88,190
	0.8
	15.2
	34.0
	50.0
	
	8.3
	134.1
	200.0
	351.4

	National Health Service[87]*
	United Kingdom
	2020/1/30-2020/8/4
	All reported lab-confirmed COVID-19 cases, those without age information were included
	National Health Service
	260,695
	4.0
	25.2
	29.9
	41.0
	
	66.7
	378.3
	441.4
	640.6

	Robert Koch Institute[88]*
	Germany
	2020/1/3-2020/8/6
	All reported lab-confirmed COVID-19 cases
	Robert Koch Institute Information System
	212,594
	8.4
	29.6
	33.5
	28.5
	
	115.5
	311.5
	301.5
	253.0


* 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.
[bookmark: _Toc61357729]Table S4. Data used to estimate the COVID-19 incidence rate
	Reference
	No. participants
	Number of COVID-19 cases 
by age group
	
	Population by age group
(thousand)*

	
	
	<20 
	20-39
	40-59
	60+
	
	<20 
	20-39
	40-59
	60+

	COVID-19 National Incident Room Surveillance Team of Australia (Commun Dis Intell) [80]
	7,075
	/
	/
	/
	2,144
	
	6,439
	7,094
	6,414
	5,553

	Mazumder A (F1000Research) [84]
	1,161
	109
	502
	360
	192
	
	487,064
	455,538
	297,792
	139,610

	Jung C Y (Int J Infect Dis) [85]
	10,237
	481
	3,947
	3,206
	2,603
	
	9,331
	13,878
	16,434
	11,864

	BULUT C (Turk J Med Sci) [86]
	88,190
	741
	13,390
	29,998
	44,061
	
	8,924
	9,989
	15,023
	12,524

	National Health Service[87]
	260,695
	10,471
	65,513
	77,866
	106,845
	
	15,698
	17,317
	17,642
	16,678

	Robert Koch Institute[88]
	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).
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[bookmark: _Toc61357730]Figure S2. Pooled incidence of COVID-19 cases, stratified by age.
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[bookmark: _Toc61357731]Figure S3. Sensitivity analyses on days needed to vaccinate 90% of the target population, stratified by vaccination tier, under the assumption that 10 million doses are administered per day. Note that values reported within the square denote 90% of the population size in each tier; m denotes million.
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[bookmark: _Toc61357732]Figure S4. Sensitivity analyses on days needed to vaccinate 70% of the target population, stratified by vaccination tier, under the assumption that 3 million doses are administered per day. Note that values reported within the square denote 70% of the population size in each tier; m denotes million.
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[bookmark: _Toc61357733]Figure S5. Sensitivity analyses on days needed to vaccinate 90% of the target population, stratified by vaccination tier, under the assumption that 3 million doses are administered per day. Note that values reported within the square denote 90% of the population size in each tier; m denotes million.
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[bookmark: _Toc61357734]Figure S6. Sensitivity analyses on days needed to vaccinate 70% of the target population, stratified by vaccination tier, under the assumption that 20 million doses are administered per day. Note that values reported within the square denote 70% of the population size in each tier; m denotes million.
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[bookmark: _Toc61357735]Figure S7. Sensitivity analyses on days needed to vaccinate 90% of the target population, stratified by vaccination tier, under the assumption that 20 million doses are administered per day. Note that values reported within the square denote 90% of the population size in each tier; m denotes million.
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