Figure S1. Bias risk evaluation tool of included RCTs. Red represents high-risk bias, green circles represent low-risk bias, and yellow circles mean unclear risk of bias.
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[bookmark: _Hlk77521348]Figure S2. A forest plot showing the association between corticosteroid and COVID-19 mortality in OS using the random-effects model.
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Figure S3. A forest plot showing the association between corticosteroid use and the need for MV in RCTs using the random-effects model.
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Figure S4. A forest plot showing the association between corticosteroid use and severe adverse events in RCTs using the random-effects model.
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Figure S5. The sensitivity analysis of included RCTs and OS. A represents the sensitivity analysis of RCTs; B represents the sensitivity analysis of OS.
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Figure S6. The funnel plots of included RCTs and OS. A represents the funnel plot of RCTs; B represents the funnel plot of OS.
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Table S1. PRISMA 2009 checklist.
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	1

	ABSTRACT 
	

	Structured summary 
	2
	[bookmark: OLE_LINK264][bookmark: OLE_LINK265]Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
）
	2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	3

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	3-4

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	4

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	3

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	3

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	4

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	4

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	4

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
）
	5

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	5

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	5



Page 1 of 2 
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	5

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	5

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	5-6

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	6

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	6

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	6-7

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	6-7

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	7

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	7

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	7-9

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	9

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	9

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	10



From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097 
For more information, visit: www.prisma-statement.org. 
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Table S2. Specific retrieval strategy.
	Electronic databases
	Search
	Search strategy
	Results

	MEDLINE
	#1
	("Steroids"[MeSH Terms]) OR "Steroids"[Title/Abstract] OR ("adrenal cortex hormones"[MeSH Terms]) OR "adrenal cortex hormones"[Title/Abstract] OR (" Glucocorticoids "[MeSH Terms]) OR " Glucocorticoids "[Title/Abstract] 
	1,003,919

	
	#2
	"corticoids"[Title/Abstract] OR "cortisone"[Title/Abstract] OR prednisolon*[Title/Abstract] OR desoximethason*[Title/Abstract] OR Desoximetason*[Title/Abstract] OR flumetason*[Title/Abstract] OR Methylpredni*[Title/Abstract] OR Hydroxycorticosteroid*[Title/Abstract] OR Desoxycorticosteron*[Title/Abstract] OR pregnenolon*[Title/Abstract] OR dexamethasone*[Title/Abstract] 
	130,539

	
	#3
	#1 OR #2
	1,038,079

	
	#4
	"severe acute respiratory syndrome cov 2" OR COVID-19* OR COVID19* OR COVID 2019* OR COVID OR "acute respiratory syndrome coronavirus 2" OR SARS-COV* OR 2019ncov* OR ncov 2019* OR novel coronavir* OR novel corona* OR "sars coronavirus 2" OR "COVID-19"[Supplementary Concept] OR "severe acute respiratory syndrome coronavirus 2"[Supplementary Concept]  
	151,389

	
	#5
	#3 AND #4
	3327

	EMBASE
	#1
	'Coronavirinae'/exp OR 'coronavirus infections'/exp  
	143,961

	
	#2
	'severe acute respiratory syndrome' OR "COVID-19*" OR COVID19* OR COVID2019* OR 'acute respiratory syndrome coronavirus 2' OR 2019ncov* OR "ncov2019*" OR sars2 OR coronavir* OR corona OR covid OR cov OR ncov
	175,781

	
	#3
	#1 OR #2
	179,036

	
	#4
	corticoid* OR glucocorticoid* OR steroid OR steroids OR corticosteroid* OR "cortico steroid*" OR prednison* OR dexamethason* OR cortisone OR cortisons OR cortisones OR prednisolon* OR Methylpredni* OR prednicarbate* OR hydrocortisone* OR Hydroxycorticosteroid* OR dexamethasone* OR fludrocortisone* OR cortisol 
	1,299,419

	
	#5
	'Glucocorticoids'/exp OR 'corticosteroid'/exp
	1,037, 560

	
	#6
	#4 OR #5
	1,391,209

	
	#7
	#3 AND #6
	9,436

	
	#8
	'Intensive Care'/exp OR 'Intubation'/exp OR 'Critical Illness'/exp OR 'Emergency Treatment'/exp 
	979,515

	
	#9
	'intensive care*' OR 'critical care*' OR ICU OR ICUs OR 'emergency care*' OR 'emergency treatment*' OR 'critical ill*' OR 'critically ill*' OR intubation* OR intubating OR intubate*
	1,017,223

	
	#10
	#8 OR #9
	1,537,848

	
	#11
	#7 AND #10
	2,774

	Cochrane CENTRAL
	#1
	MeSH descriptor: [Adrenal Cortex Hormones] explode all trees
	14,569

	
	#2
	steroid* OR corticosteroid* OR glucocorticoid* OR hydroxycorticosteroid* OR methylpredniso* OR hydrocortison* 
	64,554

	
	#3
	#1 OR #2
	66,576

	
	#4
	MeSH descriptor: [Respiratory Distress Syndrome, Adult] explode all trees
	2,484

	
	#5
	MeSH descriptor: [Acute Lung Injury] explode all trees 
	511

	
	#6
	(acute or adult) and (respiratory near distress) 
	3,982

	
	#7
	(acute near lung near injur*) or (shock near lung) 
	1,379

	
	#8
	#4 OR #5 OR #6 OR #7 
	5,694

	
	#9
	#3 AND #8
	616













Table S3. A summary of included observational studies.
	[bookmark: _Hlk68635305]Study
	Country
	Period of inclusion
	Sample size
	Female/ Male (Cor/ Non- Cor use)
	Age (Mean±SD) (Cor/ Non- Cor use)
	Critical or severe
	[bookmark: _Hlk68967371]Cor type and daily dose
	Disease severity Mean (SD) (Cor/ Non- Cor use)
	Cor use No. (deaths)
	Non- Cor use No. (deaths)

	Follow up
	Unadjusted or adjusted OR (95% CI)
	MV No. (Cor/ Non- Cor use) 
	Adverse events No. (Cor/ Non- Cor use) 

	Ko 2021 Mea
	USA
	2020/3/1-2020/7/31
	179
	25/79;
19/56
	56.2± 14.1
60.5 ± 15.3
	severe
	Me 1 mg/kg/d × 3 d
	PaO2:FiO2 
88.17 (47.1) / 99.1 (45.5)

	Me 104(17)
	75(31)
	28-day
	0.32(0.16-0.0.66)
	
	

	[bookmark: _Hlk77516167]Ko 2021 Deb
	USA
	2020/3/1-2020/7/31
	163
	21/62
19/56
	57.8 ± 14.9
60.5 ±15.3
	severe
	De 6 mg/d × 7 d
	PaO2:FiO2
107.8(74)/99.1 (45.5)
	De 88(22)

	75(31)
	28-day
	2.11 (1.11–3.99)
	
	

	Liu 2020(1)
	China
	2019/12/29-2020/3/16
	774
	160/249
162/203
	65 (55–74)
63 (54–72)
	severe
	Me was the most used. The
length from admission to initiation was 1.0 d (0–3)
, with a max daily Hy 200 mg (200–400) ×6(4-10) d.  
	PaO2:FiO2
122 (98–217)/
122 (98–217)
APACHE 
12(9–14)/10(8–12)
	409(181)
	365(113)
	28-day
	 1.64 (1.05–2.57)
	81 /38
	

	Papamanoli 2020
	China
	2020/3/1-2020/4/15
	447
	49/104
107/187
	62 (53-72)
61 (48-74)
	[bookmark: OLE_LINK3]severe
	Me a of 2 d after admission (1-4) and 10 d after symptom onset (7-14). 160 mg (120-180) ×5(4-6) d for full-dose and 10 d (5-14) for the entire course, including tapering. 
	PaO2:FiO2
263(112.1)/267 (78.9)
	153(82)
	294(148)
	28-day
	0.63(0.47-0.86)
	45/125
	

	Cruz 2020

	Spain

	2020/3

	377
	120/276
26/41
	65.4 ±12.9
68.1±15.7
	severe
	The time of 10 d (8 - 13) after symptoms onset. Early Me 1mg/kg/d×3(2-7) d 
	
	310(42)
	67(16)
	in-hospital 

	0.5(0.26-0.95)
	
	

	[bookmark: _Hlk77516242]Cruz 2020 pulsec
	Spain

	2020/3

	153
	120/276
26/41
	65.4 ±12.9
68.1±15.7
	severe
	3 pulses (2 – 4), followed by tapering in 25% of cases. Me 250 mg/d (20.1%), 250 mg/d (62.5%), and 500 mg/d (17.1%)×(2-4)d.
	
	86(13)
	67(16)
	in-hospital 

	0.57(0.25-1.28)
	
	

	[bookmark: _Hlk68456541]Jiao 2020
	China
	2020/1/27-2020/3/21
	1776
	160/249
162/203
	65 (55–74)
63 (54–72)
	Noncritical 
	Cor earlier after illness onset
1d (1-3), and the duration was 5d (3-10).
 
	SOFA 
1(0-2)/ 0(0-1)
	443(3)

	1333(3)

	in-hospital 

	0.92 (0.19–4.58)

	0/442
1/1329
	Secondary infection2/5


	Jiao 2020 severef
	China
	2020/1/27-2020/3/21
	268
	160/249
162/203
	65 (55–74)
63 (54–72)
	critical
	 Cor earlier after illness onset
2d (1-4), and the duration was 8d (5-12).
	SOFA 
5 (4-6)/4 (3 -8.5)
	224(190)
	44(39)
	in-hospital 

	[bookmark: OLE_LINK32]15.05(8.96–25.26)

	105/16
	18/2

	Almas 2021

	Ireland 
	NA
	25
	NA
	NA
	nonsevere
	prednisolone 5 mg/d × 7 d
	
	12(6)
	13(8)
	in-hospital
	0.63(0.13–1.40)

	
	Secondary infection
1/4


	Liu 2021(2)
	China
	2019/12/29-2020/2/15

	646
	261/227
64/94
	59.5 (48.0,
69.0);
56.5 (46.0, 66.0)
	overall
	Me, Pre, De,
Hy, via oral or IV route, started at a 13 (11-17) d after illness onset, 80 mg/d
Me× 5 d (3-8). 
	
	158(72)
	488(56)
	in-hospital 

	0.92(0.56-1.49)

	
	Nosocomial infection7/11


	Li 2020(1)
	China
	2019/12/30-2020/2/19
	294
	32/151
38/73
	65 (56, 73)
67 (56, 78.5)
	severe
	Cor less than 3 days after ICU admission. 60 mg/d of Hy×9 d (5-14) 
	PaO2:FiO2
119.5(80-181.5) /176(108-260) APACHE
15(11-18)/13 (11-17)
	183(97)
	111(49)
	90-day 

	1.37(0.93-2.02)
	
	

	Monedero 2021 earlyh
	Spain
	2020/3/12-2020/6/29
	676
	153/332
66/125
	62.9±10.6；
60.1±13.9
	critical
	before or within the first 48 h of ICU admissionMe < 1 mg/kg/d or De < 0.12 mg/kg/d or Pre < 0.5 mg/kg/d 
	[bookmark: _Hlk69551911]PaO2:FiO2
151 (77)/153 (78) APACHE 
13.77 (6.67)/348 12.45 (5.85)/121
	NA
	NA
	ICU 
	early 0.55 (0.31. 0.95)

	
	

	Monedero 2021 delayi
	Spain
	2020/3/12-2020/6/29
	397
	72/134
66/125
	63.0±10.8
62.9±10.6
	critical
	after 48 h of ICU admission 
	PaO2:FiO2
146(76)/153(78)
APACHE 
13.78 (5.84)/131 12.45 (5.85)/121
	NA
	NA
	ICU 
	delay 1.06 (0.61–1.85)
	
	

	Saggi 2020 lowd 
	USA
	2020/3/1-2020/4/30
	66
	14/23
17/21
	73(48-93)
72.5 (34-92)
	NA
	Me <1 mg/kg/d for the early presenters(within 6 days of initial symptoms) 
	PaO2:FiO2
95.9 (41.6-575.0)/97.5 (41.0-568.0)

	28(10)
	38(24)
	in-hospital 

	0.3(0.11-0.99)

	
	

	Saggi 2020 highe
	USA
	2020/3/1-2020/4/30
	47
	14/23
17/21
	73(48-93)
72.5 (34-92)
	NA
	Me >2 mg/kg/day for the late presenters(after 6 days of initial symptoms). 
	PaO2:FiO2
95.9 (41.6-575.0)/97.5 (41.0-568.0)
	NA
	NA
	in-hospital
	0.47(0.09-1.94)
	
	

	Chen 2021
	China
	2020/1-2020/2
	428
	129/151
72/76
	66.0 (55.0-73.0) 
61.5 (49.0-71.0)
	critical
	(94.6%) were administered IV Me. initiated 2.0 d (1-4) from hospital admission. The initial and max Me 
40.0 mg (40-80 mg) ×6.5 d (3-11)
	SOFA5.(2.0-8.0) 2.0 (1.0-4.0)
	280(151)
	148(29)
	28-day
	0.80(0.54-1.18)
	0.66 (0.41-1.06)
	

	Zhu 2020
	China
	2020/1-2020/3
	102
	35/34
14/19
	NA
	severe and critical
	Me IV 0.75-1.5 mg/kg/d, usually for less than 14 d 

	
	69(29)
	33(40)
	in-hospital 

	0.437 (0.238, 1.320)
	
	

	Wu 2020(1)
	China
	2019/12/25-2020/1/26
	84
	24/60
	58.5 (50.0-69.0)
	critical 
	Me
	
	50 (23)
	34 (21)
	in-hospital 

	0.38 (0.20-0.72)
	
	

	Li 2020(2) lowd
	China
	2020/1/26-2020/2/5
	269
	NA
	NA
	severe
	Pre <1 mg/kg/d×4 d
	
	NA
	NA
	in-hospital 

	1.26（0.61-2.58）

	
	

	Li 2020(2) highe
	China
	2020/1/26-2020/2/5
	269
	NA
	NA
	severe
	Pre >1 mg/kg/d×4 d 
	
	NA
	NA
	in-hospital 

	High dose 3.50（1.79-6.86）
	
	

	Lu 2020 lowd
	China
	2020/1/25-2020/2/25
	244
	48/45
68/83
	64 (53–71)
59 (47–69)
	
	Hy 200(100–800) mg/d×8 (4–12) d 

	
	151(79)
	93(5)
	28-day 
	1.05（0.15-7.46）

	
	

	Lu 2020 pulsec
	China
	2020/1/25-2020/2/25
	62
	15/16
15/16
	57 (51–69)
58 (50–67)
	critical 
	every 10-mg increase in dosage
	
	31(12)
	31(5)
	28-day
	3.28(0.99-10.99)
	
	

	Yang 2020
	China
	2019/12-2020/1/26
	52
	NA
	NA
	critical
	NA
	
	30(16)
	22(16)
	in-hospital
	0.43(0.13-1.40)
	
	

	Zhou 2020

	China
	2019/12/29-2020/1/31
	191
	NA
	NA
	overall
	NA

	
	57(26)
	134(28)
	in-hospital
	[bookmark: OLE_LINK39][bookmark: OLE_LINK40]3.18 (1.62-6.19)
	
	

	Cao 2020
	China
	2020/1/3-2020/2/1
	102
	NA
	NA
	overall
	NA
	
	51 (11)
	51 (6)
	in-hospital
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]2.06(0.70-6.09)
	
	

	Mongardon 2020
	France
	2020/4/10-2020/4/15
	348
	NA
	NA
	severe
	1-2 mg/kg of Me
equivalent, 21 days after symptoms onset
	
	NA
	NA
	ICU
	1.44(0.83–2.50)
	
	

	Liang 2021
	China
	2020/1/14-2020/4/29
	400

	129/160
341/336
	62 (49–70)
59 (49–67)
	overall
	Me, Pre, De and/or Hy, via oral or IV route. Me is the most common. The max dose does not exceed 1–2 mg/kg/d and duration was no less than 3 days.
	
	200(6)
	200(5)
	in-hospital
	1.21(0.36-4.02)
	
	

	Wu 2020(2) severef
	China
	2019/12/26-2020/3/15
	1514
	240/291
550/433
	63.0 (53.0, 71.0)
60.0 (50.0, 69.0)
	severe
	The initial time of cor use since being diagnosed as severe cases was 2.2 (0.1, 41.5) hours. the use of IV Hy, Me, De.  the duration -lasted 6(3-10) d
	
	531(186)

	90(14)
	in-hospital
	Severe 
1.55(0.83-2.87)
	
	

	Wu 2020(2) criticalg
	China
	2019/12/26-2020/3/15
	249
	65/94
37/53
	68.0 (60.0, 75.0)
67.0 (54.0, 82.0)
	critical
	The median initial time of corticosteroid use since being diagnosed as critical cases was 0.1 (0-16.1) hours. the duration lasted 5(3-7) d.
	
	159(70)
	90(14)
	in-hospital
	critical 2.9(1.17-7.16)

	
	

	Wu 2020(3)
	China
	2020/1/20-2020/2/24
	382
	76/150
72/84
	59.1 ± 14.0
63.0 ± 14.0
	severe
	Me 80 (40–80) mg/d×7 (4–12) d. Cor were initiated 13(10–16) days after symptom onset. 82.3% received cor within 2 d after ARDS diagnosis.
	PaO2:FiO2
2.0 (2.0–3.0)/ 2.0 (2.0–3.0)
	226(135)
	156(68)
	in-hospital
	 0.42(0.21- 0.85)
	
	

	Bahl 2021
	Italy
	2020/3/1-2020/3/31
	1461
	263/352
428/418
	NA
	overall
	

	
	615
	846
	in-hospital
	 0.67 (0.48–0.93)
	
	

	Albani 2021
	Italy
	2020/2/20-2020/5/10
	1403
	193/366
286/558
	68.7±11.5
68.5±15.1
	overall
	De 10(4.5–20) mg/d×6 (4–10) d.  max 
	PaO2:FiO2
235.2 (74.6)/ 269.0 (75.1)
	559(171)
	844(183)
	in-hospital
	1.15 (0.90–1.45)
	
	

	Ruiz 2021
	Spain
	2020/3/1-2020/5/31
	143
	55/88
	85（82-89）
	critical
	Pulse Me 125–250 mg/d × (1-3) d, followed by 0.5–1 mg/kg for additional 5 d. started at 11 d (5–15) after symptoms onset and 6 d (3–8) after admission
	
	88(60)
	55(45)
	in-hospital
	0.61(0.41–0.93)
	
	

	Li 2021(3)
	China
	2020/1/16-2020/3/30
	96
	30/38
10/18
	Age＞60：14/28
53/15
	critical
	1-2mg /kg/d Me×(3-5) d
 
	PaO2:FiO2
10.50 (5.25–13.00) /5.00 (4.00–7.00)
	68(46)
	28(6)
	in-hospital
	4.05
(1.37–11.98)
	
	

	Irastorza 2020
	Germany
	2020/5/11-2020/5/30

	242
	21/40
71/110
	65.0±12.1
64.2±15.0
	severe
	Me was given during 7-14 dafter the onset of symptoms. 4 groups: a) no-Cor, (n = 122); b) non-pulse Cor, receiving
[bookmark: _Hlk77518318]Cor at doses lower than 100 mg/d for periods longer than 3 days c) out-of-week-2-MP, i.e. MP at week 1 or 3; d) week-2-MP, i.e. receiving MP during week 2.
	
	61(6)
	122(25)
	in-hospital
	2.44(0.88-6.76)
0.24(0.05-1.24)
1.22(0.33-4.42)
	
	

	Majmundar 2020
	USA
	2020/3/16-2020/4/30
	205
	8/52
44/101
	58.67±13.35
57.18±16.81
	nonsevere
	Me, Pre, Hy, and De. a median of 2 days (1–5) following admission, on 80 mg/d ×5(4–7) d  
	PaO2:FiO2
136.36(65.13–218.97)/136.36(65.13–218.97)

	60(13)
	145(54)
	in-hospital
	0.53(0.22-1.31)
	
	

	Bartoletti 2020
	Italy
	2020/2/22-2020/6/30
	513
	118/225
57/113
	74±12
69±16
	severe
	(58%)
received De 20 mg/d;
42% received Me 80 (60-80) mg/d. The median duration of full dose 
4 (4-6) days. Thereafter, tapering 9 (4-20) d. initiated within 72h from hospital admission
	
	170(60)
	343（106）
	30-day
	OR
0.58(0.20-1.74)
	OR 0.89(0.50- 1.59
	

	Keller 2020
	USA
	2020/3/11-2020/4/13
	1,806
	69/71
772/894
	61.7 ± 15.9
62.3 ± 17.9
	overall
	within the first 48 hours of admission

	
	140
	1666
	in-hospital
	1.20 (0.68-2.10)
	1.34 (0.71-2.52)
	

	Bano 2020 
	Spain
	2020/2/2-2020/3/31
	461
	33/116
106/343
	71 (62-76
69 (59-76)
	NA 
	intermediate-high dose cor (IHDC), pulse dose cor (PDC); PDC 250 mg/d Me
	
	117(27)
	344(69)
	21-day
	1.02 (0.66-1.58)
	 
	10/36

	Bano 2020 pulsec
	Spain
	2020/2/2-2020/3/31
	422
	21/78
106/343
	71 (60-76)
69 (59-76)
	NA
	PDC 250 mg/d Me
	
	78(12)
	344(69)
	21-day
	0.67(0.24-1.84)
	
	8/36 

	Abejon 2020

	Spain
	2020/3/1-2020/5/31
	7307
	NA
	NA
	overall
	Me 
Pre
	
	3242
	4065
	in-hospital
	1.5(1.33-1.68)
	
	

	Hoertel 2020
	France
	2020/4-2020/12
	12210
	NA
	NA
	NA
	orally in 97.1%
patients and by IV in 2.9% of them. De10 mg/d× 6 d, to 20 mg/d for 5 days followed by 10 mg/d for 5 days; other cumulative doses (>150 or <60 mg);
	
	171
	12039
	in-hospital
	with respiratory support 0.31(0.08–1.14)
without respiratory support 1.06（0.45-2.49）
	
	

	Masi 2021
	Spain
	NA
	77
	8/18
25/25
	71 (58–81.5)
63.5 (46.8–74.0)
	NA
	receiving Me at 13 (10.5–14.5) d from symptom onset. Pulse Me 250 mg/d×3d 
	SOFA 
3 (2–3) /2 (2–3)
	27(1)
	50(1)
	in-hospital
	1.89 (0.11-31.38)
	
	

	Cusacovich 2021
	Spain
	2020/3/12-2020/5/20
	255
	47/77
64/69
	74(59-83)
76(65-84)
	severe

	pulses
125– 500 mg/d Me for 2-5 days. 

	PaO2:FiO2
250 (153.2-276.2)/ 238 (180.5-276.1)
	122(37)
	133(56)
	60-day
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]0.53 (0.3-0.94)
	16/21
	17/15


	Pareja 2021 pulsec
	Spain
	2020/2/28-2020/4/9
	212
	16/40
47/109
	65 (56.3–71)
60 (50–68.8)

	severe

	De
40 mg, or 250 or 500 mg of Me for 3–5 days.
	
	56(11)
	156(36)
	in-hospital
	0.35 (0.11-1.08)
	
	

	Pareja 2021
	Spain
	2020/2/28-2020/4/9
	203
	17/30
47/109
	61 (52–70)
60 (50–68.8)
	severe

	Pre < 250mg/d. 

	
	47(20)
	156(36)
	in-hospital
	2.47(1.24-4.91)
	
	

	Sheshah 2021 Mea
	Saudi Arabia
	2020/5/1-2020/7/31
	300
	NA
	NA
	overall
	Me
	
	47
	253
	in-hospital
	0.35(0.1-0.9)
	
	

	Sheshah 2021 Deb
	Saudi Arabia
	2020/5/1-2020/7/31
	300
	NA
	NA
	overall
	De
	
	206
	94
	in-hospital
	0.2(0.07-0.38)
	
	

	Tomasoni 2020
	Italy
	2020/3/1-2020/4/9
	692
	NA
	NA
	overall
	NA
	
	342
	350
	in-hospital
	0.46(0.29-0.74)
	
	

	Tran 2020 lowd
	France
	2020/3/1-2020/5/1
	697
	NA
	NA
	overall
	less than 120 mg/d Pre×7 (6 -11)d Time from symptom onset to cor 10 (8-13)d 
	
	
	
	28-day
	0.78 (0.35-1.74)
	
	150/314

	Tran 2020 highe
	France
	2020/3/1-2020/5/1
	882
	NA
	NA
	overall
	more than 120 mg/d Pre×7 (6 -11) d 
	
	
	
	28-day
	0.58 (0.31-1.08)
	
	150/314

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Nelson 2020
	USA
	2020/3/1-2020/4/12
	117
	14/28
12/30
	60 (46-
68)
62 (55-70)
	critical 

	Me initiated within the first 14 days after admission. Me 1mg/kg/d×5 d 
	SOFA 11 (9-13) 
9 (9-12) 

	48(10)
	69(20)
	28-day
	0.66(0.27-1.62)
	
	22/19

	[bookmark: _Hlk68456688]Salton 2020
	Italy
	2020/2/27-2020/4/ 24
	173
	24/66
27/54
	64.4±10.7;
67.1±8.2
	critical
	80mg/d×8 d IV Me 
	PaO2:FiO2
152.0 (49.8)/ 
151.0 (60.3)
SOFA3 (2-4) 
3 (2-4)
	83(6)
	90(21)
	28-day
	0.29(1.2-0.73)
	14/26
	

	Ma 2020
	China
	2020/1-2020/3
	72
	NA

	61±14.7
60±12.3
	severe
	Me80mg/d×3 d 
	PaO2:FiO2
185 (70.9) /209.8 (84.0)
SOFA
4.0 (2.32) / 3.7 (2.57)
	47(2)
	25(2)
	in-hospital
	0.51(0.07-3.87)

	
	

	Laure 2020
	
	2020/3/1-2020/4/30
	267
	84/87
49/47
	86 (83 −89)
87 (83 − 90)
	severe
	start within 72h 53.7% received Me, 23.2% Pre, 15.8% De, 4.2% Pre, 3.2% Hy; 0.5 mg/kg/day Pre.
	
	96(41)
	171(86)
	14-day
	0.66(0.44-0.97)
	
	

	Rahman 2020
	
	2020/3/1-2020/4/27
	136
	34/38
25/47
	60.5 (50.8 – 70.5)
65(56.5 – 67.5)
	severe
	Early if steroids were given less than 48 hours, Mid between 48 hours and 7 days, and Late greater than 7 days after ICU Admission. 717 doses of steroids were given: majority being IV Me (325 doses, 45%). 90% received steroids within the first 7 days, and the median daily dose was the eq. 56 mg of Pre. Pre, Hy, and De were used at rates of 27%, 20% and 8%.
	PaO2:FiO2
113 (73.9 – 156.6) /
130 (88 – 178) SOFA 8 (4.5 – 10)/ 
5.5 (4 – 7.75) 

	72(15)
	64(19)
	in-hospital
	
	
	


















[bookmark: OLE_LINK113]Table S4. The NOS of identified observational studies.
	Studies


First Author
	
	Selection
	
	Comparability
	
	Assessment of outcome
	
	Total Quality Score

	
	
	Representativeness of corticosteroid Use Arm(s)
	Selection
of the non- corticosteroid Use Arm(s)
	Origin of Exposure Source
	Demonstration that Outcome of Interest was not Present at Start of Study
	
	Studies Controlling the Most Important Factors
	Studies Controlling the Other Main Factors
	
	Assessment of Outcome with Independency
	Adequacy of Follow-up Length (to assess outcome)
	Lost to Follow-up Acceptable (less than 10% and reported)

	
	

	Ko 2021
	
	*
	*
	*
	*
	
	*
	*
	
	[bookmark: OLE_LINK90][bookmark: OLE_LINK89]*
	*
	*
	
	9

	Liu 2020(1)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Papamanoli 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Cruz 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Liu 2021(2)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Li 2020(1)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Monedero 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Saggi 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Chen 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Zhu 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Li 2020(2)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Lu 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Mongardon 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Wu 2020(2)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Wu 2020(3)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Bahl 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Albani 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Ruiz 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Li 2021(3)
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Irastorza 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Majmundar 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Bartoletti 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Keller 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Bano 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Bani Sadr 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Fadel 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Nelson 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Salton 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Abejon 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Hoertel 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Cusacovich  2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Pareja 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Sheshah 2021
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Tomasoni 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	
	
	8

	Tran 2020
	
	*
	*
	*
	*
	
	*
	*
	
	*
	*
	*
	
	9

	Jiao 2020
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7

	Almas 2021
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	*
	
	8

	Liang 2021
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7

	Ma 2020
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	*
	
	8

	Yang 2020
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7

	Zhou 2020
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7

	Cao 2020
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7

	Wu 2020(1)
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	*
	
	8

	Masi 2021
	
	*
	*
	*
	*
	
	*
	
	
	*
	*
	
	
	7
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