Supplemental Online Appendix

Lee MMY, Docherty KF, Sattar N, Mehta N, Kalra A, Nowacki AS, Solomon SD, Vaduganathan M, Petrie MC, Jhund PS, McMurray JJV. Renin-angiotensin system blockers, risk of SARS-CoV-2 infection and outcomes from CoViD-19: systematic review and meta-analysis. Eur Heart J Cardiovasc Pharmacother 2020.

Supplemental Tables	3
Online Table 1. Selected characteristics of the 92 CoViD-19 observational studies included in qualitative and quantitative analysis	3
Online Table 2. Larger (N ≥500) randomised controlled trials with renin-angiotensin system blockers	17
Supplemental Results (Quantitative Analyses)	18
Likelihood of a Positive SARS-COV-2 Test	18
Severe Outcomes in CoViD-19	18
Case-Fatality in CoViD-19 Patients	19
Supplemental Results (Qualitative Analyses)	20
Susceptibility to SARS-CoV-2 infection	20
Severity of CoViD-19 and case-fatality rate	20
Supplemental Discussion	21
Genetics	21
Supplemental Figures	22
Online Central Figure.	22
Online Figure 1. Risk of bias assessment (ROBINS-I tool) for 11 studies reporting likelihood of positive SARS-CoV-2 test	23
Online Figure 2. Risk of bias assessment (ROBINS-I tool) for 61 studies reporting the severity of CoViD-19	24
Online Figure 3. Risk of bias assessment (ROBINS-I tool) for 49 studies reporting case-fatality rate in CoViD-19	25
Online Figure 4. Sensitivity analysis (tipping-point analysis) for case-fatality rate in patients with history of hypertension who had CoViD-19	26
A.	Eight additional studies (each with odds ratio of 6.30) do not tip the results	26
B.	Nine additional studies (each with odds ratio of 6.30) would be required to tip the results	27
C.	One additional study (even with an extreme odds ratio of 13.56) does not tip the results	28
Online Figure 5. Sensitivity analysis (peer-reviewed vs. preprint articles) in patients with history of hypertension	29
A.	Likelihood of positive SARS-CoV-2 test in patients who were tested	29
B.	Hospital admission in patients who had CoViD-19	30
C.	Severe/critical CoViD-19	31
D.	Admission to ITU in patients who had CoViD-19	32
E.	Composite of mechanical ventilation/ITU/death in patients who had CoViD-19	33
F.	Case-fatality rate in patients who had CoViD-19	34
Online Figure 6. Sensitivity analysis (by continent) in patients with history of hypertension	35
A.	Likelihood of positive SARS-CoV-2 test in patients who were tested	35
B.	Hospital admission in patients who had CoViD-19	36
C.	Severe/critical CoViD-19	37
D.	Admission to ITU in patients who had CoViD-19	38
E.	Composite of mechanical ventilation/ITU/death in patients who had CoViD-19	39
F.	Case-fatality rate in patients who had CoViD-19	40
Online Figure 7. Likelihood of positive SARS-CoV-2 test in all patients (irrespective of history of hypertension) who were tested	41
A.	Random effects meta-analysis	41
B.	Funnel plot	42
Online Figure 8. Hospital admission in all patients (irrespective of history of hypertension) who had CoViD-19	43
A.	Random effects meta-analysis	43
B.	Funnel plot	44
Online Figure 9. Severe/critical CoViD-19 in all patients (irrespective of history of hypertension)	45
A.	Random effects meta-analysis	45
B.	Funnel plot	46
Online Figure 10. ITU admission in all patients (irrespective of history of hypertension) who had CoViD-19	47
A.	Random effects meta-analysis	47
B.	Funnel plot	48
Online Figure 11. Composite of ITU admission/death in all patients (irrespective of history of hypertension) who had CoViD-19	49
Online Figure 12. Mechanical ventilation (or composite of mechanical ventilation/ITU admission/death) in all patients (irrespective of history of hypertension) who had CoViD-19	50
A.	Random effects meta-analysis	50
B.	Funnel plot	51
Online Figure 13. ECMO in all patients (irrespective of history of hypertension) who had CoViD-19	52
Online Figure 14. Case-fatality rate in all patients (irrespective of history of hypertension) who had CoViD-19	53
A.	Random effects meta-analysis	53
B.	Funnel plot	54
Online References	55
Online Appendix 1. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) Checklist	65
Online Appendix 2. Electronic Database Search Strategy	66
Search terms	66

This supplementary material has been provided by the authors to give readers additional information about their work.




1

[bookmark: _Toc54357374]Supplemental Tables

[bookmark: _Toc54357375]Online Table 1. Selected characteristics of the 92 CoViD-19 observational studies included in qualitative and quantitative analysis
	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients who were tested for SARS-CoV-2

	Trubiano et al1
Australia
	Cohort
Single-centre
	Hospital
Clinic
	EHR
	All tested
(n=2,935)
	Age (median) 39yrs
Male 37%
HTN 9%
	Diabetes 3%
CVD 4%
Chronic renal or liver disease 1%
	+ve SARS-CoV-2 test

	Khider et al2
France
	Cohort
Single-centre
	Hospital
	Administrative
	All tested
(n=96)
	Age (median) 66yrs (all test +ve n=66), 63yrs (all test -ve n=30)
Male 59%
HTN 49%
Diabetes 17% 
	CHD 10%
Prior stroke 4%
CKD 13%
BMI (median) 27 kg/m2 (all test +ve), 25 kg/m2 (all test -ve)
	+ve SARS-CoV-2 test

	Dauchet et al3
France (ACER-COVID)
	Cohort 
Single-centre
	Hospital
Outpatients
	EHR
	HTN tested
(n=105 on antihypertensives, of whom 85 test +ve)
	All tested (n=288):
Age (mean) 50yrs (outpatients n=139), 58yrs (hospital n=61), 61y (ITU n=88)
	Male 62%
Diabetes 14%
CVD 17%
Kidney disease 3%
	+ve SARS-CoV-2 test
ITU

	Reilev et al4
Denmark
	Cohort
Multi-centre
	Community
Hospital
	Registry
	All tested 
(n=228,677)
HTN tested
(n=48,367 on antihypertensives)
	All test +ve (n=9,519):
Age (median) 49yrs
Male 42%
HTN 25%
Diabetes 8%
IHD 9%
HF 3%
Prior stroke 5%
Chronic lung diseases 13%
Overweight and obesity 9%
	All test -ve (n=219,158): 
Age (median) 47yrs
Male 37%
HTN 24%
Diabetes 7%
IHD 8%
HF 3%
Prior stroke 5%
Chronic lung diseases 16%
Overweight and obesity 10%
	+ve SARS-CoV-2 test

	
	
	
	
	All test +ve
(n=9,519)
HTN test +ve
(n=2,147 on antihypertensives)
	
	
	Hospitalisation
ITU
Death

	Chang et al5
USA
	Case-control
Multi-centre
	Community
Hospital
	EHR
	All tested
(n=24,633)
	All tested (n=26,602):
Age (mean) 49yrs
	Male 44%
	+ve SARS-CoV-2 test

	
	
	
	
	All tested +ve
(n=843)
	All test +ve (n= 992):
Age (mean) 49yrs
	Male 48%
	Hospitalisation

	
	
	
	
	All hospitalised
(n=177)
	All hospitalised (n=220):
Age (mean) 62yrs
	Male 56%
	Severe* = ITU or Intubation within 14 days of test

	Shah SJ et al6
USA
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	All tested
(n=316)
	Age (median) 63yrs (test +ve n=33), 62yrs (test -ve n=283)
Male 52%
HTN 43%
Diabetes 19%
CAD 14%
	HF 15%
Prior stroke 8%
COPD 13%
CKD 11%
Obesity 3%
	+ve SARS-CoV-2 test

	Rentsch et al7
USA (USA Veterans Affairs Birth Cohort)
	Cohort
Multi-centre
	Hospital
Community
Registry
	EHR
	All tested
(n=3,789 of whom 585 test +ve)
	All tested: 
Age (median) 66yrs
Male 90%
HTN 65%
Diabetes 38%
	Vascular disease 29% 
COPD 26%
CKD 15%
BMI ≥30kg/m2 41%
	+ve SARS-CoV-2 test
Hospitalisation
ITU

	Reynolds et al8
USA (New York University Langone Health)
	Cohort 
Multi-centre
	Hospital
Community
	EHR
	All tested
(n=12,594 of whom 5,894 test +ve)
	Age (median) 49yrs
Male 42%
Diabetes 18%
Prior MI 4%
	HF 6%
Obstructive lung disease 15%
CKD 10% 
BMI (median) 27 kg/m2
	+ve SARS-CoV-2 test
Severe = ITU or Ventilation or Death

	
	
	
	
	HTN tested
(n=4,357 of whom 2,573 test +ve)
	Age (median) 64yrs
Male 51%
Diabetes 40%
Prior MI 11%
	HF 16%
Obstructive lung disease 23%
CKD 25%
BMI (median) 29 kg/m2
	

	Mehta et al†9
USA (Cleveland Clinic Health System)
	Cohort
Multi-centre
	Hospital
Community
Registry
	EHR
	All tested
(n=18,472 of whom 1,735 test +ve, of whom 1,705 death status known)
HTN tested
(n=7,312 of whom 682 test +ve, of whom 678 death status known)
	All tested: 
Age (mean) 49yrs
Male 40%
Diabetes 19%
CAD 12%
HF 10%
COPD: 12%
	All test +ve:
Male 50%
Diabetes 19%
CAD 9%
HF 8%
COPD 7%
	+ve SARS-CoV-2 test
Hospitalisation
ITU
Ventilation
Death

	Huh et al10
South Korea
	Case-control Multi-centre
	Nationwide claims database
	Nationwide claims database
	All tested
(n=65,149)
	Age (mean) 48yrs
Male 49%
HTN 33%
Diabetes 28%
	Chronic heart disease 21%
Chronic lung disease 51%
CKD 11%
	+ve SARS-CoV-2 test

	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients who were tested for SARS-CoV-2, in addition to community controls who were not all tested for SARS-CoV-2

	Dublin et al11
USA
	Cohort
Multi-centre
	Community
Hospital
	EHR
	All including community controls who were not tested
(n=322,044)
	All including community controls who were not tested:
Age (mean) 51yrs
Male 46%

ACEi/ARB users (n=56,105):
Age (mean) 66yrs
Male 53%
HTN 72%
Diabetes 34%
Prior MI 7%
HF 6%
COPD 6%
Renal disease 12%
BMI ≥30 kg/m2 52%
	ACEi/ARB non-users (n=265,939):
Age (mean) 48yrs
Male 45%
HTN 10%
Diabetes 4%
Prior MI 1%
HF 1%
COPD 2%
Renal disease 2%
BMI ≥30 kg/m2 33%
	+ve SARS-CoV-2 test‡ 

	
	
	
	
	All tested +ve
(n=720)
	
	
	Hospitalisation

	de Abajo et al12
Spain
	Case-control
Multi-centre
	Community
Hospital
	EHR
	All community controls
(n=11,390)
	All test +ve: 
Age (mean) 69yrs
Male 61%
Diabetes 27%
IHD 10%
	HF 7%
CVA 6%
COPD 10%
CKD 8%
	Hospitalisation‡

	
	
	
	
	All test +ve
(n=1,139)
HTN test +ve
(n=652 on antihypertensives)
	
	
	ITU or Death

	Vila-Corcoles et al§13
Spain
	Cohort
Multi-centre
	Community
	CAPAMIS Research Database & EHR
	HTN community cohort
(n=34,936 of whom n=855 tested, of whom n=205 test +ve)
	HTN community cohort (n=34,936):
Male 48%
Diabetes 28%
	Cardiac disease 29%
Renal disease 11%
Obesity 41%
	+ve SARS-CoV-2 test‡

	McKeigue et al§14,15
UK (REACT-SCOT)
	Case-control
Multi-centre
	Community Hospital
	Record linkage to hospital discharges and dispensed prescriptions; national databases (infection, ITU), national register (deaths)
	All community controls
(n=34,013 with data)
All test +ve (severe cases)
(n=2,378 with data)
	All community controls (n=36,948):
T1D 0%
T2D 15%
IHD 15%
Asthma or chronic airway disease 21%
CKD or transplant recipient 1%
	All test +ve (severe cases) (n=4,272):
T1D 1%
T2D 21%
IHD 21%
Asthma or chronic airway disease 34%
CKD or transplant recipient 2%
	Severe*‡ = ITU or Death

	Raisi-Estabragh et al16
UK (UK Biobank)
	Cohort 
Multi-centre
	Community
Hospital
Registry
	Registry
	All community controls
(n=494,838)
All tested
(n=7,099)
	All tested: 
Age (mean) 69yrs
Male 50%
HTN 47%
	Diabetes 15%
Prior MI 8%
BMI (median) 28 kg/m2
	+ve SARS-CoV-2 test (also ‡)

	Mancia et al17
Italy
	Case-control
Multi-centre
	Community
Hospital
Outpatients
	National databases
	All community controls
(n=30,759)
	All test +ve: 
Age (mean) 68yrs
Male 63%
HTN 58%
Oral antidiabetic drug 14%
	CAD 8%
HF 5%
COPD 3%
CKD 3%
	+ve SARS-CoV-2 test‡

	
	
	
	
	All test +ve
(n=6,272)
HTN test +ve
(n=3,632 on antihypertensives)
	
	
	Critical or Fatal = Ventilation or Death

	Gnavi et al§18
Italy
	Nested case-control
Multi-centre
	Community
	Administrative
	HTN community controls
(n=804,909)
	Age (mean) 71yrs
	Male 59%
	+ve SARS-CoV-2 test‡

	Fosbøl et al19
Denmark
	Nested case-control and cohort
Multi-centre
	Community
Hospital
	Registry
	All community controls
(n=5,710)
	All tested +ve:
Age (median) 73yrs (ACEi/ARB users n=895), 50yrs (ACEi/ARB non-users n=3585)
Male 48%
HTN 19%
	Diabetes 9%
Prior MI 8%
HF 5%
CeVD 9%
PAD 5%
COPD 14%
CKD 4%
	+ve SARS-CoV-2 test‡

	
	
	
	
	All tested +ve
(n=4,480)
	
	
	Severe*
Severe or Death
Death (30-day)

	Yan et al§20
China
	Case-control and cohort
Multi-centre
	Community
Hospital
	EHR
	All community controls
(n=48,667)
	All test +ve: 
Age (mean) 49yrs
Male 51%
HTN 22%
	Diabetes 10%
CVD or CeVD 3%
BMI (mean) 24 kg/m2
	+ve SARS-CoV-2 test‡

	
	
	
	
	All test +ve
(n=610)
	
	
	Severe*‡
Critical*‡

	Hippisley-Cox et al§21
UK
	Cohort
Multi-centre
	Community
	QResearch database, linked databases (registry, ITU)
	All community cohort (n=8,275,949 of whom 104,665 tested, of whom n=19,486 test +ve)
	All test +ve:
Age (mean) 62yrs
Male 48%
HTN 39%
T1D 1%
	T2D 21%
CVD 18%
HF 6%
COPD 7%
CKD 18%
	+ve SARS-CoV-2 test‡
ITU‡

	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients with CoViD-19 (NORTH AMERICA)

	Ebinger et al22
USA (Cedars-Sinai Health System)
	Cohort
Multi-centre
	Hospital
Community
	EHR
	All patients
(n=442)
	Age (mean) 53yrs
Male 58%
HTN 36%
Diabetes 19%
	Prior MI or HF 11%
COPD or asthma 16%
Obesity 16%
	Hospitalisation
ITU
Ventilation

	Shah P et al23
USA (Phoebe Putney Health System)
	Cohort
Multi-centre
	Hospital
	Administrative
	All patients
(n=531)
	Age (mean) 64yrs (ACEi/ARB users n=207), 58yrs (ACEi/ARB non-users n=324)
Male 41%
HTN 80%
	Diabetes 43%
CAD 7%
HF 15%
COPD 8%
CKD 15%
	Severe*
Ventilator
ITU
Death

	Lam et al24
USA
	Cohort
Single-centre
	Hospital
	EHR
	HTN
(n=614)
	Age (median) 68yrs (ACEi/ARB users n=335), 73yrs (ACEi/ARB non-users n=279)
Male 55%
	Diabetes 41%
CHD 24%
HF 13%
COPD 13%
CKD 15%
	ITU
Death

	Nguyen et al25
USA
	Cohort
Single-centre
	Hospital
	Clinical Research Data Warehouse & EHR
	All patients
(n=689)
	Age (median) 55yrs
Male 43%
HTN 54%
Diabetes 31%
CAD 15%
	HF 10%
CeVD/prior stroke 6%
CKD 12%
COPD 9%
BMI >30 kg/m2 57%
	Hospitalisation
Death

	Argenziano et al26
USA
	Case series
Single-centre
	Hospital
	EHR
	All patients
(n=1,000)
	Age (median) 63yrs
Male 60%
HTN 60%
Diabetes 37%
CAD 13%
	HF 10%
Prior stroke 8%
COPD 7%
Renal disease 14%
BMI (median) 29 kg/m2
	ITU

	Ip et al27
USA (Hackensack Meridian Health network)
	Cohort 
Multi-centre
	Hospital
	EHR
	HTN
(n=1,129 on antihypertensives)
	Age (yrs)
≤50: 101
51-60: 193
	61-70: 307
71-80: 292
≥81: 323
	Death (in-hospital)

	Richardson et al28
USA
	Case series
Multi-centre
	Hospital
	EHR
	HTN
(n=1,366 with data)
	All patients (n=5,700):
Age (median) 63yrs
Male 60%
HTN 57%
Diabetes 34%
CAD 11%
	HF 7%
COPD 5%
CKD 5%
BMI ≥30 kg/m2 61%
	ITU
Ventilation
Death (in-hospital)

	Kim L et al29
USA (COVID-NET)
	Cohort
Multi-centre
	Hospital
	Multiple databases (laboratory, EHR, hospital discharge records), medical chart reviews
	All patients
(n=1,892 with data for ACEi)
(n=1,895 with data for ARB)
	All patients (n=2,491):
Age (median) 62yrs
Male 53%
HTN 57%
Diabetes 33%
CVD 35%
	CAD 14%
HF 11%
COPD 11%
BMI ≥30 kg/m2 50%
BMI ≥40 kg/m2 14%
Renal disease 16%
	ITU
Death (in-hospital)

	Gupta et al30
USA (STOP-COVID)
	Cohort
Multi-centre
	Hospital (ITU)
	EHR
	All patients
(n=2,215)
	Age (mean) 61yrs
Male 65%
HTN 60%
Diabetes 39%
CAD 13%
	HF 9%
COPD 8%
CKD 13%
BMI (median) 31 kg/m2
	Death (28-day)

	Dashti et al31
USA (Partners HealthCare)
	Cohort
Multi-centre
	Hospital
Outpatients
	EHR & registry
	All patients
(n=4,140)
	Age (median) 52yrs
Male 44%
HTN 22%
T1D 1%
	T2D 11%
Renal failure 6%
Obesity 27%
	Hospitalisation
ITU‡
Death

	Khera et al32
USA (Medicare)
	Cohort
Multi-centre
	Community
	Research database, linked dataset (outpatient testing, inpatient CoViD-19)
	HTN (outpatients)
(n=2,263 on antihypertensives)
	Age (median) 69yrs
Male 47%
Diabetes without complications 40%
Diabetes, chronic complications 28%
Prior MI 4%
	Chronic HF 14%
CeVD 13%
PVD 21%
Chronic pulmonary disease 18%
Renal failure, moderate to severe 16%
	Hospitalisation

	
	
	Hospital
	
	HTN (hospitalised)
(n=7933 on antihypertensives)
	Age (median) 77yrs
Male 45%
Diabetes without complications 51%
Diabetes, chronic complications 39%
Prior MI 5%
	Chronic HF 31%
CeVD 22%
PVD 34%
Chronic pulmonary disease 29%
Renal failure, moderate to severe 30%
	Death (in-hospital)

	Schneeweiss et al33
USA (HealthVerity Inc.)
	Cohort
Multi-centre
	Community
Hospital
	>60 unique data sources including medical claims, pharmacy claims, lab and EHR
	HTN
(n=17,137 on antihypertensives with data for ACEi vs. dhpCCB)
(n=15,829 on antihypertensives with data for ARB vs. dhpCCB)
	ACEi vs. dhpCCB (n=17,137):
Age (mean) 66yrs (ACEi n=8,484), 69yrs (dhpCCB n=8,653)
Male 49%
HTN 37%
T2D 21%
IHD 8%
HF 7%
PVD 5%
Overweight/obese 11%
	ARB vs. dhpCCB (n=15,829):
Age (mean) 67yrs (ARB n=7,571), 69yrs (dhpCCB n=8,258)
Male 47%
HTN 37%
T2D 20%
IHD 9%
HF 7%
PVD 5%
Overweight/obese 11%
	Hospitalisation
Ventilation

	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients with CoViD-19 (EUROPE)

	De Spiegeleer et al34
Belgium
	Cohort
Multi-centre
	Nursing homes
	Administrative
	All patients
(n=154)
	Age (mean) 86yrs
Male 33%
	HTN 25%
Diabetes 18%
	Hospitalised ≥7 days or Death within 14 days of disease onset

	Regina et al35
Switzerland
	Cohort
Single centre
	Hospital
	EHR
	All patients
(n=200)
	Age (median) 70yrs
Male 60%
HTN 44%
Diabetes 22%
CAD 18%
	Prior stroke 11%
COPD 8%
CKD 14%
BMI >30 kg/m2 27%
	Ventilation (minimum 14 day follow-up)

	Kormann et al36
France
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=42)
	Age (median) 63yrs
Male 60%
HTN 38%
T2D 29%
CVD 12%
	Prior stroke 2%
PAD 5%
COPD 2%
BMI (median) 29 kg/m2
	ITU

	Villard et al37
France
	Case series
Single-centre
	Clinic
	EHR
	All patients
(n=44)
	Age (median) 67yrs
Male 61%
HTN 57%
Diabetes 34%
	CVD 36%
Prior stroke 11%
CKD 16%
Obesity 25%
	Severe*

	Oussalah et al38
France
	Cohort
Single-centre
	Hospital
	EHR (including Nancy Biochemical Database) 
	All patients
(n=146 with data on ventilation)
(n=147 with data on death)
	All patients (n=149): 
Age (median) 65yrs
Male 61%
HTN 50%
T2D 29%
	CVD 29%
Vascular disease 27%
COPD 11%
CKD 6%
	Ventilation
Death (in-hospital)

	Liabeuf et al39
France
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=268)
HTN
(n=164 on antihypertensives)
	All patients:
Age (median) 73yrs
Male 58%
BMI (median) 28 kg/m2
HTN 57%
T1D 3%
	T2D 18%
CHD 12%
Prior stroke 14%
Cardiac insufficiency 11%
COPD 10%
CKD 7%
	ITU
Death before ITU‡

	Holt et al40
Denmark
	Cohort
Multi-centre
	Hospital
	Not specified
	All patients
(n=689)
	Age (median) 70yrs
Male 58%
	Glucose-lowering drugs 17%
Long-acting COPD inhalers 18%
	ITU or Death

	Baker et al41
UK
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=286 with data)
	All patients (n=316):
Age (median) 75yrs
Male 55%
HTN 42%
	Diabetes 27%
IHD 21%
HF 14%
CKD 24%
	Death (28-day)

	Bean et al42
UK
	Cohort
Multi-centre
	Hospital
	EHR
	All patients
(n=1,200)
	Age (mean) 68yrs
Male 57%
HTN 54%
Diabetes 35%
IHD 13%
	HF 9%
Prior stroke/TIA 20%
COPD 10%
CKD 17%
BMI ≥30 kg/m2 15%
	ITU
ITU or Death (21-day)
Death (21-day)

	Trecarichi et al43
Italy
	Cohort
Single-centre
	Hospital
Long-term care facility
	Administrative
	All patients
(n=48 with data)
	All patients (n=50):
Age (mean) 80yrs
Males 56% 
Diabetes 22%
CVD 82%
	CVD other than HTN 38%
COPD 18%
CKD 40%
Obesity 10%
	Death (in-hospital)

	Sardu et al44
Italy
	Cohort
Multi-centre
	Hospital
	EHR
	HTN
(n=62 on antihypertensives)
	Age (mean) 58yrs
Male 66%
Diabetes 26%
CHD 34%
Prior MI 18%
	CeVD 11%
COPD 16%
CKD 10%
BMI (mean) 26 kg/m2
	ITU
Ventilation
Death

	Zangrillo et al45
Italy (COVID-BioB)
	Cohort
Single-centre
	Hospital (ITU and ventilated)
	Administrative
	All patients
(n=73)
HTN
(n=36)
	All patients:
Age (median) 61yrs
Male 84%
HTN 53%
Diabetes 14%
	CAD 3%
CeVD 3%
COPD 3%
Moderate/severe CKD 8%
BMI (median) 27 kg/m2
	ECMO‡
Death (in-hospital)

	Inciardi et al46
Italy
	Case series
Single-centre
	Hospital
	Administrative
	All patients
(n=99)
	Age (mean) 67yrs
Male 81%
HTN 64%
Diabetes 31%
CAD 16%
	HF 21%
COPD 9%
CKD 15% 
BMI ≥30 kg/m2 23%
	Death (≥ 14-day follow-up)

	Felice et al47
Italy
	Cohort
Single-centre
	Hospital
	Administrative
	HTN
(n=133)
	Age (mean) 73yrs (ACEi users n=40), 69yrs (ARB users n=42), 76yrs (ACEi/ARB non-users n=51)
Male 65%
Diabetes 26%
	Prior CV events 42%
HF 18%
COPD 11%
BMI (mean) 28 kg/m2 (ACEi users), 28 kg/m2 (ARB users), 26 kg/m2 (ACEi/ARB non-users)
	Hospitalisation
ITU
Death

	Conversano et al48
Italy
	Case series
Single-centre
	Hospital
	EHR
	All patients
(n=191)
HTN
(n=96)
	All patients: 
Age (mean) 63yrs
Male 69%
Diabetes 15%
CAD 15%
HF 5%
COPD 5%
CKD 26%
	HTN: 
Age (mean) 71yrs
Male 76%
Diabetes 23%
CAD 28%
HF 8%
COPD 9%
CKD 42%
	Death (in-hospital)

	Giacomelli et al49
Italy
	Cohort
Single-centre
	Hospital
	Administrative
	All patients
(n=233)
	Age (median) 61yrs
Male 31%
	BMI ≥30 kg/m2 16%
	Death

	Parigi et al50
Italy
	Cohort
Single-centre
	Hospital
	Not specified
	All patients
(n=325)
	Age (median) 66yrs
HTN 51%
	CHD 18%
	Ventilation

	Benelli et al51
Italy
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	All patients
(n=411)
	Age (mean) 67yrs
Male 67%
HTN 47%
Diabetes 16%
	CVD 23%
Pulmonary diseases 12%
Renal insufficiency 5%
	ITU
Death (within 2 weeks after hospitalisation)

	Iaccarino et al52
Italy (SARS-RAS)
	Cohort
Multi-centre
	Hospital
	Online questionnaire
	All patients
(n=1,591)
	Age (mean) 67yrs
Male 64%
HTN 55%
Diabetes 17%
CAD 14%
	HF 12%
COPD 8%
CKD 6%
Obesity 6%
	Death

	Bravi et al53
Italy
	Case-control
Multi-centre
	Community
Hospital
	National database of drug prescription, clinical chart, data-linkage (hospital discharge)
	All patients
(n=1,603)
HTN
(n=543)
	All patients:
Age (mean) 58yrs
Male 47%
HTN 34%
	Diabetes 12%
Major CVD 16%
COPD 6%
Renal disease 5%
	Severe = Hospitalisation (Not ITU)
Very severe or lethal = ITU or Death

	Giorgi Rossi et al54
Italy
	Cohort
Multi-centre
	Community
	SARS-CoV-2 database, data-linkage (local administrative databases)
	All patients
(n=2,653)
	Age (mean) 63yrs
Male 50%
HTN 18%
Diabetes 12%
Prior MI 7%
	HF 6%
COPD 5%
CKD 3%
Obesity 3%
	Hospitalisation 
Death

	Golpe et al55
Spain
	Cohort
Single-centre
	Hospital
Outpatients
	EHR & registry
	HTN
(n=157)
	Age (mean) 70yrs
Male 46%
Diabetes 34%
	CVD 23%
CAD 11%
HF 2%
	Hospitalisation

	Jurado et al56
Spain
	Cohort
Multi-centre
	Hospital
	EHR
	All patients
(n=302 with data)
HTN
(n=290)
	All patients (n=574):
Age (mean) 63yrs
Male 59%
	HTN 52%
Diabetes 24%
	Severe*

	Hernandez Castilla et al57
Spain
	Cohort
Single-centre
	Hospital
Primary care
	EHR
	HTN
(n=318)
	Age (median) 77yrs
Male 40%
Diabetes 26%
HF 9%
	Prior stroke 7%
Renal insufficiency 10%
COPD 6%
Obesity 28%
	Severe*‡
Death‡

	Lorente-Ros et al58 
Spain
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=707)
	Age (mean) 67yrs
Male 63%
HTN 51%
	Diabetes 20%
CKD 11%
	Death

	Martínez-del Río et al59
Spain
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	All patients
(n=921)
	Age (median) 78yrs
HTN 59%
Diabetes 21%
IHD 8%
	HF 8%
COPD 7%
CKD 12%
Obesity 16%
	Ventilator
Ventilator or Death
Death

	López-Otero et al60
Spain (CARDIOVID registry)
	Cohort
Single-centre
	Community
Hospital
	EHR
	All patients
(n=965)
	All patients (n=965):
Age (mean) 60yrs
Male 44%
HTN 31%
Diabetes 13%
CAD 4%
	Depressed LVEF 2%
Prior stroke/TIA 3%
PAD 3%
COPD/asthma 9%
Obesity 7%
	Hospitalisation‡
Death

	
	
	Hospital
	
	All patients
(n=234)
	
	
	ITU

	Poblador-Plou et al61
Spain (PRECOVID)
	Cohort
Multi-centre
	Community
Hospital
	Data-linkage (EHR & administrative)
	All patients
(n=4,412)
	Age (mean) 68yrs
Male 41%
HTN 34%
Diabetes 12%
Prior MI 2%
	HF (nonhypertensive) 4%
Prior TIA 3%
Acute CeVD 3%
COPD and bronchiectasis 3%
CKD 7%
	Death (≥30-day)

	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients with CoViD-19 (ASIA)

	Selçuk et al62
Turkey
	Cohort
Multi-centre
	Hospital
	EHR
	HTN
(n=113 on antihypertensives)
	Age (mean) 67yrs (ACEi/ARB users n=74), 58yrs (ACEi/ARB non-users n=39)
Male 52%
Diabetes 42%
	CAD 25%
HF 8%
Prior stroke 5%
CKD 12%
	ITU
Death (in-hospital)

	Şenkal et al63
Turkey
	Cohort
Single-centre
	Hospital
	Administrative & EHR (prescriptions)
	HTN
(n=248 on antihypertensives)
	All patients (n=611):
Age (mean) 57yrs
Male 59%
Diabetes 23%
	CAD 11%
HF 7%
COPD/asthma 14%
CKD 13%
	Severe* = Hospitalisation ≥14 days or ITU or Death

	Ayed et al64
Kuwait
	Cohort
Single-centre
	Hospital (ITU)
	EHR
	All patients
(n=103)
	Age (median) 53yrs
Male 85%
HTN 35%
	DM 39%
IHD 12%
CKD 4%
	Death (in-hospital)

	Zhou X et al65
China
	Cohort
Single-centre
	Hospital
	Administrative
	HTN
(n=36 on antihypertensives)
	All patients (n=110):
Age (mean) 58yrs
Male 55%
HTN 33%
Diabetes 10%
CVD 9%
CeVD 3%
COPD 3%
CKD 2%
	HTN:
Age (mean) 65yrs
Male 53%
	Death (in-hospital)

	Meng et al66
China
	Cohort
Single-centre
	Hospital
	EHR
	HTN
(n=42 on antihypertensives)
	Age (median) 65yrs
Male 57%
	T2D 14%
CHD 19%
	Severe*
Death (in-hospital) ‡

	Huang et al67
China
	Cohort
Single-centre
	Hospital
	HER
	HTN
(n=50 on antihypertensives)
	Age (mean) 53yrs (ACEi/ARB n=20), 68y (no ACEi/ARB n=30)
	Male 54%
Diabetes 8%
CAD 2%
COPD 2%
	Severe*
Critical*
Ventilation
ECMO‡
Death (in-hospital) ‡

	Liu Y et al68
China
	Cohort
Multi-centre
	Hospital
	Administrative
	HTN
(n=61 on antihypertensives)
	HTN (n=78): 
Age (mean) 65yrs
	Male 55%
	Severe*

	Feng Z et al69
China
	Cohort
Multi-centre
	Hospital
	EHR
	HTN
(n=65 on antihypertensives)
	Age (median) 57yrs (ACEi/ARB n=16), 63yrs (no ACEi/ARB n=49)
Male 51%
Diabetes 31%
	CVD 12%
CeVD 5%
COPD 2%
CKD 3%
Obesity 17%
	Severe* or Critical*

	Zeng Z et al70
China
	Cohort 
Single-centre
	Hospital
	Administrative
	HTN
(n=75)
	Age (mean) 67yrs
Male 55% 
Diabetes 31%
CVD 21%
	CeVD 15%
COPD 9%
CKD 5% 
BMI (mean) 24 kg/m2
	Severe*
Death (28-day)

	Ashraf et al§71
Iran
	Cohort
Single-centre
	Hospital
	Administrative
	All patients
(n=82)
	Age (median) 58yrs
Male 64%
HTN 29%
	Diabetes 22%
IHD 16%
COPD 13%
	Death (in-hospital) ‡

	Feng Y et al72
China
	Cohort
Multi-centre
	Hospital
	Administrative
	HTN
(n=95 on antihypertensives)
	All patients (n=476):
Age (median) 53yrs
Male 57%
Diabetes 10%
	CVD 8%
CeVD 4%
COPD 5%
Chronic nephropathy 1%
	Severe*
Critical*

	Tan et al73
China
	Cohort
Single-centre
	Hospital
	Not specified
	HTN
(n=100)
	Age (median) 67yrs (ACEi/ARB users n=31), 68yrs (ACEi/ARB non-users n=69)
Diabetes 28%
	CHD 18%
COPD 9%
CKD 9%
	Severe*
Critical*
Ventilation
Death‡ 

	Xu et al74
China
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	HTN
(n=101 on antihypertensives)
	Age (median) 65yrs
Male 52%
Diabetes 19%
CHD 12%
	HF 1%
COPD 2%
CKD 2%
	ITU
Ventilation
Death (in-hospital)

	Chen et al75
China
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=123)
	Age (mean) 53yrs (discharged n=92), 72yrs (death n=31)
Male 50%
HTN 33%
Diabetes 11%
	CHD 12%
Cardiomyopathy 4%
COPD 5%
CKD 6%
	Death (in-hospital)

	Yang et al76
China
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	HTN
(n=126)
	Age (median) 66yrs
Male 49%
Diabetes 30%
	Cardiomyopathy 18%
Kidney disease 2%
BMI (median) 23 kg/m2
	Severe*
Critical*
Death (in-hospital)

	Hu et al77
China
	Cohort
Multi-centre
	Hospital
	Not specified
	HTN
(n=149)
	Age (median) 57yrs
Male 59%
Diabetes 20%
	Heart disease 5%
COPD 1%
CKD 4%
	Severe*
Critical*
ITU
Ventilation
ECMO
Death‡

	Liu X et al78
China
	Cohort

	Hospital
	Administrative & EHR
	HTN
(n=157 on antihypertensives)
	Age (median) 65yrs (ACEi/ARB n=74), 67yrs (CCB n=83)
Male 46%
	Diabetes 27%
CAD 10%
	Severe*
Critical*

	Guo et al79
China
	Case series
Single-centre
	Hospital
	EHR
	All patients
(n=187)
	Age (mean) 59yrs
Male 49%
HTN 33%
Diabetes 15%
	CHD 11%
Cardiomyopathy 4%
COPD 2%
CKD 3%
	Death (in-hospital)

	Pan et al80
China
	Cohort
Single-centre
	Hospital
	EHR
	HTN 
(n=282)
	Age (median) 69yrs
Male 51%
Diabetes 28%
CHD 16%
	CeVD 8%
COPD 3%
CKD 5%
	ITU
Severe*
Critical*
Death

	Wang et al81
China
	Cohort
Single-centre
	Hospital (ITU)
	EHR
	All patients
(n=344)
HTN
(n=141)
	All patients:
Age (median) 64yrs
Male 52%
HTN 41%
	Diabetes 19%
CVD 12%
COPD 5%
	Death (28-day)

	Li J et al82
China
	Case series
Single-centre
	Hospital
	Administrative
	HTN
(n=362)
	Age (median) 66yrs
Male 52%
Diabetes 35%
CHD 17%
	HF 3%
CeVD 19%
CKD 10%
	Severe*
Death (in-hospital)

	Li X et al83
China
	Cohort
Single-centre
	Hospital
	Administrative & EHR
	All patients
(n=545 with data)
	All patients (n=548):
Age (median) 60yrs
Male 51%
HTN 30%
Diabetes 15%
	CHD 6%
COPD 3%
CKD 2%
BMI (median) 25 kg/m2
	Severe*

	Gao et al84
China
	Cohort
Single-centre
	Hospital
	EHR
	HTN
(n=710 on antihypertensives)
	Age (mean) 64yrs
Male 52%
Diabetes 27%
Prior MI 0.4%
HF 1%
	Prior stroke 4%
PVD 0.3%
COPD 1%
Renal failure 2%
	Severe* (China + WHO)
Critical* (China + WHO)
Ventilation
Death

	Zhou J et al85
China
	Cohort
Multi-centre
	Hospital
	EHR
	All patients
(n=976 with data)
	All patients (n=1,043):
Age (median) 34yrs
Male 54%
HTN 20%
	Diabetes 10%
CVD 2%
CKD 4%
	ITU

	Zeng H et al86
China
	Cohort
Single-centre
	Hospital
	EHR
	All patients
(n=1,031)
	Age (mean) 60yrs
Male 52%
HTN 37%
Diabetes 18%
	CHD 8%
Prior stroke 2%
COPD 4%
	Death (in-hospital)

	Zhang et al87
China
	Cohort
Multi-centre
	Hospital
	Administrative & EHR
	HTN
(n=1,128)
	Age (median) 64yrs
Male 53%
Diabetes 21%
CHD 12%
	CeVD 4%
COPD 1%
CKD 3%
	Ventilation
ECMO‡
Death (28-day)

	Hwang et al88
South Korea
	Cohort
Multi-centre
	Hospital
	EHR
	All patients
(n=103)
	Age (mean) 68yrs
Male 50%
HTN 55%
Diabetes 34%
	CVD 12%
Prior stroke 4%
CKD 17%
	Death (in-hospital)

	Kim JH et al89
South Korea
	Cohort
Multi-centre
	Community
Hospital
	Nationwide claims database
	HTN
(n=1,290)
	Age (mean) 62yrs
Male 52%
Diabetes 32%
CAD 12%
HF 8%
	Prior stroke 11%
PVD 9%
COPD 22%
CKD 17%
	ITU or Ventilator or Death or Sepsis
Death

	Choi et al90
South Korea
	Case-control
Multi-centre
	Community
Hospital
	Nationwide claims database
	HTN
(n=1,320 on antihypertensives)
	Age (mean) 65yrs (ACEi/ARB users n=892), 71yrs (ACEi/ARB non-users n=428)
	Male 42%
Diabetes 45%
	Severe* or Death
ITU
Ventilation
ECMO

	Jung S-Y et al91
South Korea (Korean Health Insurance Review and Assessment database)
	Cohort
Multi-centre

	Community
Hospital
	Nationwide claims database
	All patients
(n=5,179)
All patients hospitalised
(n=1,954)
	All patients (n=5,179):
Age (mean) 45yrs
Male 44%
HTN 22%
Diabetes 17%
	Prior MI 1%
HF 4%
CeVD 6%
Chronic pulmonary disease 28%
CKD 5%
	Hospitalisation
Ventilation
ECMO
Death (in-hospital)

	Lee et al92
South Korea
	Cohort
Multi-centre
	Community
Hospital
	Nationwide administrative & claims database
	All patients
(n=8,266)
	Age (mean) 44yrs
Male 38%
HTN 19%
Diabetes 17%
CAD 6%
	HF 1%
Prior stroke 3%
COPD 14%
CKD 1%
	Death (60-days)

	Study (author / location)
	Study design
	Study setting
	Data source
	Patients analysed (number)
	Patient characteristics
	Outcomes

	Studies of patients with CoViD-19 (INTERNATIONAL)

	Jung C et al93
International (COVIP)
	Cohort
Multi-centre
	Hospital (ITU)
	Not specified (prospective)
	All patients
(n=324)
	Age (median) 75yrs
Male 69%
HTN 65%
Diabetes 29%
	IHD 20%
HF 14%
Renal insufficiency 15%
BMI (median) 27 kg/m2
	Death (30-day)



Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; BMI, body mass index; CAD, coronary artery disease; CCB, calcium channel blocker; CeVD, cerebrovascular disease; CHD, coronary heart disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CoViD-19, coronavirus disease 2019; CVA, cerebrovascular accident; CVD, cardiovascular disease; dhpCCB, dihydropyridine calcium channel blocker; ECMO, extracorporeal membrane oxygenation; EHR, electronic health record; HF, heart failure; HTN, hypertension; ICD-10, International Classification of Diseases, 10th Revision; IHD, ischemic heart disease; ITU, intensive therapy unit; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PVD, peripheral vascular disease; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; T1D, type 1 diabetes; T2D, type 2 diabetes; TIA, transient ischemic attack; UK, United Kingdom; USA, United States of America; WHO, World Health Organization. 

All studies were published in the year 2020. 
Demographics (age, sex) and comorbidities (HTN, diabetes, CAD/CHD/CVD/IHD/MI, cardiomyopathy/HF, CeVD/CVA/TIA, PVD, COPD, CKD, BMI/obesity) are listed if available from manuscript. 
HTN patients included those with and without antihypertensives (unless otherwise stated). 

* Definitions of Severe and Critical:
Chang (severe = ITU/intubation within 14 days of SARS-CoV-2 test). 
Choi (severe = respiratory failure requiring mechanical ventilation, organ failure requiring ITU, organ failure requiring continuous renal-replacement therapy, organ failure requiring ECMO). 
Feng Y, Feng Z, Gao, Huang, Liu X, Liu Y, Meng, Pan, Yan, Yang (severe = respiratory distress (≥30 breaths/minute), oxygen saturation ≤ 93% at rest, arterial partial pressure of oxygen (PaO2)/fraction of inspired oxygen (FiO2) ≤300 mmHg, and/or lung infiltrates >50% within 24-48 hours as per Diagnosis and Treatment Protocol for Novel Coronavirus Pneumonia from National Health Commission of China).94 
Feng Y, Feng Z, Gao, Huang, Pan, Yan, Yang (critical = respiratory failure requiring mechanical ventilation, shock, and/or organ failure requiring ITU as per Diagnosis and Treatment Protocol for Novel Coronavirus Pneumonia from National Health Commission of China).94 
Fosbøl (severe = ICD-10 code B972A or ITU admission). 
Hernandez Castilla (severe = respiratory frequency ≥30/min, blood oxygen saturation levels ≤93%, lung infiltrates >50%, septic shock, pulmonary thromboembolism, ITU stay, and/or multiple organ dysfunction or failure). 
Hu (severe = severe pneumonia, respiratory rate >30 breaths/minute, oxygen saturation <90% on room air as per WHO interim guidance).95 
Hu (critical = acute respiratory distress syndrome, sepsis, septic shock as per WHO interim guidance).95 
Jurado (severe = acute respiratory distress, shock, admission to ITU, or the process was so considered by physician in charge, any “exitus” as well classified as severe). 
Li J (severe = severe as per Feng Y plus critical as per Feng Y). 
Li X and Zeng Z (severe pneumonia = as per American Thoracic Society and Infectious Diseases Society of America).96 
McKeigue (severe = +ve SARS-CoV-2 test followed by ITU or Death within 28 days; or death certificate with CoViD-19 as underlying cause). 
Şenkal (severe = hospitalisation ≥14 days / ITU / death). 
Shah P (severe = septic shock, severe pneumonia, and/or acute respiratory distress syndrome on presentation). 
Tan (severe and critical definition not specified in manuscript). 
Villard (severe = ordinal scale of ≥5 on a seven-category ordinal scale: 1 – not hospitalised, no limitation on activities; 2 – not hospitalised, limitations on activities; 3 – hospitalised, not requiring supplemental oxygen; 4 – hospitalised, requiring supplemental oxygen; 5 – hospitalised, on non-invasive ventilation or high flow oxygen devices; 6 – hospitalised, on invasive mechanical ventilation or ECMO; 7 - death). 

† Previously unpublished data has been provided by Mehta et al: 
· Previously published data: 
· HTN and all patients: likelihood of +ve SARS-CoV-2 test: ACEi vs. no ACEi, ARB vs. no ARB
· All patients: case-fatality rate: ACEi/ARB vs. no ACEi/ARB
· Previously unpublished data:
· HTN and all patients: likelihood of +ve SARS-CoV-2 test: ACEi/ARB vs. no ACEi/ARB
· HTN and all patients: hospitalisation, ITU, ventilator: ACEi/ARB vs. no ACEi/ARB, ACEi vs. no ACEi, ARB vs. no ARB
· HTN: case-fatality rate: ACEi/ARB vs. no ACEi/ARB, ACEi vs. no ACEi, ARB vs. no ARB
· All patients: case-fatality rate: ACEi vs. no ACEi, ARB vs. no ARB

‡ Outcomes excluded from quantitative analysis (and reasons):
Ashraf, Meng, Hu, Huang, Tan (death: zero count events). 
Dashti (ITU: mutually exclusive from in-hospital death, possibility of selection bias). 
de Abajo (hospitalisation: not all community controls were tested for SARS-CoV-2). 
Dublin, Fosbøl, Gnavi, Mancia, Raisi-Estabragh, Vila-Corcoles, Yan (+ve SARS-CoV-2 test: not all community controls were tested). 
Hernandez-Castilla (death and severe: discrepancy between two sets of raw numbers from manuscript for ACEi vs. no ACEi). 
Hippisley-Cox (+ve SARS-CoV-2 test, ITU: not all community controls were tested). 
Huang, Zangrillo, Zhang (ECMO: zero count events). 
Liabeuf (death before ITU: possibility of selection bias). 
López-Otero (hospitalisation: discrepancy between two sets of raw numbers from manuscript for ACEi/ARB vs. no ACEi/ARB, ACEi vs. no ACEi, ARB vs. no ARB). 
McKeigue (severe: not all community controls were tested). 
Yan (+ve SARS-CoV-2 test, severe, critical: only % available without raw numbers). 

§ Studies only in qualitative analysis (reasons as above):
Ashraf, Gnavi, Hippisley-Cox, McKeigue, Vila-Corcoles, Yan. 


[bookmark: _Toc54357376]Online Table 2. Larger (N ≥500) randomised controlled trials with renin-angiotensin system blockers
	Study
	N
	Design
	Blind
	Intervention
	Patients/outcome

	ACEi/ARB

	COVID-RASi
NCT04591210
	1155
	Parallel group
	Yes
	ACEi, ARB, none
	High-risk older patients. Ventilation/ITU/death 28d. Hospitalisation/ITU/ventilation 1yr.

	BRACE-CORONA
NCT04364893
	659
	Parallel group
	No
	continuing vs. suspending ACEi/ARB
	Hospitalised patients on ACEi/ARB. Days alive and out of hospital 30d.

	ACORES-2
NCT04329195
	554
	Parallel group
	No
	discontinuation vs continuation of RAS blocker
	Hospitalised (non-ITU) patients on ACEi/ARB. ITU/ventilation/death 28d. 

	ACEi

	RAMIC
NCT04366050
	560
	Parallel group
	Yes
	ramipril, placebo
	Hospitalised/emergency department patients. ITU/ventilation/death 14d.

	ARB

	CRASH-19
NCT04343001
	10,000
	Factorial 2X2X2
	No
	losartan, aspirin, simvastatin, none
	Hospitalised patients. Ventilation/death 28d.

	COVID MED
NCT04328012
	4,000
	Parallel group 2:2:2:1
	Yes
	lopinavir/ritonavir, losartan, placebo
	Hospitalised patients. Severity/LOS/ITU, ventilation/death 60d.

	FMTVDM
NCT04349410
	1,800
	Factorial
11 arms
	Yes
	hydroxychloroquine, azithromycin, doxycycline, clindamycin, primaquine, remdesivir, tocilizumab, methylprednisolone, interferon-alpha2b, losartan, convalescent serum
	All CoViD-19 positive. Ventilation 7d. Death 30d.

	COVID-Aging
NCT04359953
	1,600
	Parallel group
	No
	hydroxychloroquine, azithromycin, telmisartan, none
	Older hospitalised patients. Ventilation 28d. Death 14d.

	PRAETORIAN-COVID
NCT04335786
	651
	Parallel group
	Yes
	valsartan, placebo
	Hospitalised patients. ITU/ventilation/death 14d. Death 14d/30d/90d/1yr.

	CLARITY
NCT04394117
	605
	Parallel group
	Yes
	ARB, none
	Hospitalised and non-hospitalised patients. Hospitalisation/ITU/death 15d/28d/90d. Ventilation 15d/28d.

	NCT04311177
	580
	Parallel group
	Yes
	losartan, placebo
	Non-hospitalised patients. Hospitalisation 15d. Severity 7d/15d/28d. Ventilation 28d.

	ACOVACT
NCT04351724
	500
	Parallel group, 3 arms, 3 substudies
	No
	chloroquine/hydroxychloroquine, lopinavir/ritonavir, none, rivaroxaban, thromboprophylaxis, candesartan, non-RAS blocking antihypertensives, clazakizumab, placebo
	Hospitalised patients. Hospitalisation/LOS/ventilation/ECMO/death 29d.



NCT indicates Clinicaltrials.gov registration number. 

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CoViD-19, coronavirus disease 2019; ECMO, extracorporeal membrane oxygenation; ITU, intensive therapy unit; LOS, length of stay; RAS, renin-angiotensin system. 


[bookmark: _Toc54357377]Supplemental Results (Quantitative Analyses) 

The following text describes the results of the quantitative analyses in all patients (irrespective of history of hypertension) reported in the studies included in the meta-analysis. 

[bookmark: _Toc54357378]Likelihood of a Positive SARS-COV-2 Test

Across 11 studies, a total of 363,865 patients had SARS-CoV-2 testing, with no difference in the proportion of patients testing positive in the various treatment groups: 4,460/52,021 (8.6%) positive in the ACE inhibitor/ARB group vs. 21,019/311,844 (6.7%) in the no ACE inhibitor/ARB group (OR 1.14, 0.93-1.41) (Online Figure 7A). In these 11 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 7B) and Egger’s test showed weak evidence for presence of small-study effects (estimated bias coefficient 0.237, standard error 2.173, p Value = 0.916). Seven studies reported ACE inhibitor vs. no ACE inhibitor and ARB vs. no ARB separately (OR 1.08, 0.83-1.40 and OR 1.08, 0.80-1.46 respectively) (Online Figure 7A). 

[bookmark: _Toc54357379]Severe Outcomes in CoViD-19

Hospitalisation: Fifteen studies including a total of 31,661 patients reported hospitalisation in 3,376/7,416 (45.5%) patients treated with an ACE inhibitor/ARB, compared with 6,583/24,245 (27.2%) patients not taking an ACE inhibitor/ARB (OR 2.17, 1.62-2.89) (Online Figure 8A). In the 15 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 8B) and Egger’s test showed weak evidence for presence of small-study effects (estimated bias coefficient –3.371, standard error 2.111, p Value = 0.134). Twelve studies with 32,380 patients reported data on ACE inhibitor vs. no ACE inhibitor separately (OR 1.95, 1.29-2.95), whilst 12 studies including 31,072 patients reported data on ARB vs. no ARB separately (OR 1.57, 1.07-2.31) (Online Figure 8A). 

Hospitalisation/Death: One study from Belgium with a total 154 elderly patients reported the composite outcome of hospitalisation/death in 6/30 (20.0%) of patients taking an ACE inhibitor/ARB compared with 31/124 (25.0%) of those not taking an ACE inhibitor/ARB (OR 0.75, 0.28-2.00).34 

Severe/Critical CoViD-19: Eighteen studies including a total of 8,176 patients reported severe/critical CoViD-19 (as distinct from ITU/ventilation/death), showing 699/2,039 (34.3%) events in patients treated with an ACE inhibitor/ARB compared with 1,596/6,137 (26.0%) events in patients not treated with an ACE inhibitor/ARB (OR 0.88, 0.63-1.24) (Online Figure 9A). In these 18 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 9B) and Egger’s test showed some evidence for presence of small-study effects (estimated bias coefficient -2.987, standard error 0.630, p Value = <0.001). Six studies with 5,752 patients reported data for ACE inhibitor vs. no ACE inhibitor separately (OR 1.41, 0.86-2.33), whilst 7 studies with 6,070 patients reported data for ARB vs. no ARB separately OR 0.95, 0.65-1.39) (Online Figure 9A). 

Severe/Death: Two studies reported the composite outcome of severe CoViD-19 or death in 369/1,787 (20.6%) patients treated with an ACE inhibitor/ARB, compared with 621/4,013 (15.5%) patients not treated with these drugs (OR 0.97, 0.12-7.91).19,90 

Admission to ITU: Twenty two studies including a total of 21,168 patients reported admission to ITU with 795/5,388 (14.8%) patients on an ACE inhibitor/ARB admitted, compared with 1,180/15,780 (7.5%) not taking an ACE inhibitor/ARB admitted to ITU (OR 1.42, 0.99-2.03) (Online Figure 10A). In these 22 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 10B) and Egger’s test showed weak evidence for presence of small-study effects (estimated bias coefficient –1.551, standard error 1.463, p Value = 0.302). Twelve studies with 7,518 patients reported ACE inhibitor vs. no ACE inhibitor data separately (OR 1.29, 0.91-1.84), whilst 12 studies with 7,521 patients reported ARB vs. no ARB data separately (OR 1.51, 1.22-1.87) (Online Figure 10A). 

ITU/Death: Five studies including 4,879 patients reported the composite outcome of admission to ITU or death, with this outcome occurring in 542/1,716 (31.6%) patients treated with an ACE inhibitor/ARB, compared with 709/3163 (22.4%) patients not treated with these drugs (OR 1.28, 0.69-2.37) (Online Figure 11). 

ITU/Ventilation/Death: Twenty one studies including a total of 24,873 patients reported the use of mechanical ventilation (or a composite including 2 or more of ITU/ventilation/death), with 1,159/8,332 (13.9%) patients on ACE inhibitor/ARB treatment experiencing an event compared with 1,695/16,541 (10.2%) not taking ACE inhibitor/ARB treatment (OR 1.23, 1.00-1.52) (Online Figure 12A). In these 21 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 12B) and Egger’s test showed some evidence for presence of small-study effects (estimated bias coefficient –1.797, standard error 0.563, p Value = 0.005). Data for ACE inhibitors and ARBs were reported separately in 11 studies including 35,247 and 33,939 patients respectively (OR of 1.40, 1.16-1.69 and OR of 1.31, 1.06-1.62 respectively) (Online Figure 12A). 

Extracorporeal membrane oxygenation: Of 6 studies reporting use of extracorporeal membrane oxygenation, three studies had zero count events and were not quantitatively analysed.45,67,87 The remaining 3 studies of 3,423 patients showed that this event occurred in 9/1,334 (0.7%) patients on ACE inhibitor/ARB treatment vs. 6/2,089 (0.3%) of patients not on ACE inhibitor/ARB treatment (OR 1.73, 0.55-5.43) (Online Figure 13). 

[bookmark: _Toc54357380]Case-Fatality in CoViD-19 Patients

Forty nine studies including a total of 66,991 patients reported case-fatality. In 46 studies of 64,649 patients, 3,047/18,035 (16.9%) patients taking an ACE inhibitor/ARB died, compared with 4,415/46,614 (9.5%) not taking an ACE inhibitor/ARB (OR 1.35, 1.11-1.65) (Online Figure 14A). In these 46 studies with ACE inhibitor/ARB data, a funnel plot was performed to assess for publication bias (Online Figure 14B) and Egger’s test showed weak evidence for presence of small-study effects (estimated bias coefficient –0.876, standard error 0.766, p Value = 0.259). Twenty six studies including 46,277 patients provided data on ACE inhibitors separately, whilst 25 studies including 46,151 patients provided data on ARBs separately, with an OR for death with an ACE inhibitor (vs. no ACE inhibitor) of 1.39, 1.13-1.71) and for an ARB (vs. no ARB) of 1.41, 1.16-1.71) (Online Figure 14A). Five additional studies reported case-fatality but were excluded from quantitative analysis, as they had zero count events in the ACE inhibitor/ARB groups.66,67,71,73,77 


[bookmark: _Toc54357381]Supplemental Results (Qualitative Analyses)

The following text describes the results of the qualitative analyses reported in the studies which were not included in the meta-analysis. 

[bookmark: _Toc54357382]Susceptibility to SARS-CoV-2 infection

Eight additional relevant and large studies reported likelihood of a positive test for SARS-CoV-2 but were not included in our meta-analysis because they included population controls who did not undergo testing for SARS-CoV-2. Of these, 4 studies did not show an association between use of renin-angiotensin system blockers and the likelihood of a positive test for SARS-CoV-2 in multivariable adjusted analyses - 571 cases and 5,710 matched population controls from Denmark, 720 cases and 321,324 population controls from the United States, 1,439 cases and 494,838 population controls from the UK Biobank and 6,272 cases and 30,759 population controls from northern Italy.11,16,17,19 The Italian study also showed no difference in susceptibility to infection with either an ACE inhibitor or ARB.17 Another 2 studies included population-based cohorts with hypertension - 205 cases and 34,731 population controls from Spain and 316 cases and 1,580 matched population controls from Italy - and did not find an increased risk of SARS-CoV-2 infection with either an ACE inhibitor and/or an ARB.13,18 In a further Chinese study including 610 cases and 48,667 population controls, use of an ARB, but not an ACE inhibitor, was associated with a lower risk of acquiring SARS-CoV-2 infection in a multivariable analysis.20 In a UK study with 19,486 cases and 8,256,463 population controls, treatment with either an ACE inhibitor or ARB was associated with a reduced risk of CoViD-19 disease in adjusted analyses.21 

[bookmark: _Toc54357383]Severity of CoViD-19 and case-fatality rate

In a large case-series from New York city, Reynolds and colleagues carried out propensity-score matching of patients with hypertension treated and not treated with a renin-angiotensin system blocker.8 In that analysis, the risk of severe CoViD-19 (defined as ITU admission, ventilation or death) was not different between the two matched groups, with approximately 250 events in each group. A Scottish study including 2,378 cases and 34,013 matched population controls reported a lower risk of severe CoViD-19 (defined as a positive SARS-CoV-2 test followed by ITU / death within 28 days, or death certificate with CoViD-19 as underlying cause) in ACE inhibitor/ARB users, in multivariable analyses.14 


[bookmark: _Toc54357384]Supplemental Discussion

[bookmark: _Toc54357385]Genetics

The underlying basis of the concern about the use of renin-angiotensin system blockers and SARS-CoV-2 infection and CoViD-19 is not supported by genetic studies.97–99 To date, genetic determination of ACE-2 expression, or expression of other relevant host factors, have not been shown to be associated with infection rate or outcome, although further exploration of genetic susceptibility is underway (The COVID-19 Host Genetics Initiative).99 
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[bookmark: _Toc54357386]Supplemental Figures

[bookmark: _Toc54357387]Online Central Figure.
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[bookmark: _Toc54357388]Online Figure 1. Risk of bias assessment (ROBINS-I tool) for 11 studies reporting likelihood of positive SARS-CoV-2 test

[image: ]
Abbreviations: ROBINS-I, Risk Of Bias In Non-randomized Studies – of Interventions; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2. 

[bookmark: _Toc54357389]Online Figure 2. Risk of bias assessment (ROBINS-I tool) for 61 studies reporting the severity of CoViD-19

[image: ][image: ]

Abbreviations: CoViD-19, coronavirus disease 2019; ROBINS-I, Risk Of Bias In Non-randomized Studies – of Interventions. Studies with zero count events were excluded. 


[bookmark: _Toc54357390]Online Figure 3. Risk of bias assessment (ROBINS-I tool) for 49 studies reporting case-fatality rate in CoViD-19
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Abbreviations: CoViD-19, coronavirus disease 2019; ROBINS-I, Risk Of Bias In Non-randomized Studies – of Interventions. Studies with zero count events were excluded. 
[bookmark: _Toc54357391]Online Figure 4. Sensitivity analysis (tipping-point analysis) for case-fatality rate in patients with history of hypertension who had CoViD-19

[bookmark: _Toc54357392]Eight additional studies (each with odds ratio of 6.30) do not tip the results
[image: ]
[bookmark: _Toc48610338][bookmark: _Toc48610339][bookmark: _Toc54357393]Nine additional studies (each with odds ratio of 6.30) would be required to tip the results
[image: ]
[bookmark: _Toc48610341][bookmark: _Toc54357394]One additional study (even with an extreme odds ratio of 13.56) does not tip the results
[image: ]

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; USA, United States of America. 
All studies were published in the year 2020. Studies with zero count events were excluded. Mehta (includes previously unpublished data from authors). 

[bookmark: _Toc54357395]Online Figure 5. Sensitivity analysis (peer-reviewed vs. preprint articles) in patients with history of hypertension

1. [bookmark: _Toc54357396]Likelihood of positive SARS-CoV-2 test in patients who were tested
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[bookmark: _Toc48610345][bookmark: _Toc48610346][bookmark: _Toc54357397]Hospital admission in patients who had CoViD-19
[image: ]
[bookmark: _Toc48610348][bookmark: _Toc48610349][bookmark: _Toc54357398]Severe/critical CoViD-19
[image: ]
[bookmark: _Toc48610351][bookmark: _Toc54357399]Admission to ITU in patients who had CoViD-19
[image: ]
[bookmark: _Toc48610353][bookmark: _Toc48610354][bookmark: _Toc54357400]Composite of mechanical ventilation/ITU/death in patients who had CoViD-19
[image: ]
[bookmark: _Toc48610356][bookmark: _Toc48610357][bookmark: _Toc54357401]Case-fatality rate in patients who had CoViD-19
[image: ]

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; ITU, intensive therapy unit; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; USA, United States of America. 
All studies were published in the year 2020. Definitions of severe and critical are detailed in Online Table 1 footnote. Dauchet, Golpe and Mancia (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Mancia (critical/fatal = ventilator/death). Mehta (includes previously unpublished data from authors). Reynolds (severe outcome = ITU/ventilator/death). 

[bookmark: _Toc54357402]Online Figure 6. Sensitivity analysis (by continent) in patients with history of hypertension

1. [bookmark: _Toc54357403]Likelihood of positive SARS-CoV-2 test in patients who were tested
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[bookmark: _Toc54357404]Hospital admission in patients who had CoViD-19
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[bookmark: _Toc54357405]Severe/critical CoViD-19
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[bookmark: _Toc54357406]Admission to ITU in patients who had CoViD-19
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[bookmark: _Toc54357407]Composite of mechanical ventilation/ITU/death in patients who had CoViD-19
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[bookmark: _Toc54357408]Case-fatality rate in patients who had CoViD-19
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Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; ITU, intensive therapy unit; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; USA, United States of America. 
All studies were published in the year 2020. Definitions of severe and critical are detailed in Online Table 1 footnote. Dauchet, Golpe and Mancia (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Mancia (critical/fatal = ventilator/death). Mehta (includes previously unpublished data from authors). Reynolds (severe outcome = ITU/ventilator/death).  
[bookmark: _Toc54357409]Online Figure 7. Likelihood of positive SARS-CoV-2 test in all patients (irrespective of history of hypertension) who were tested

1. [bookmark: _Toc54357410]Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; HTN, hypertension; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; UK, United Kingdom; USA, United States of America. 
All studies were published in the year 2020. Chang, Dauchet, Huh and Raisi-Estabragh (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Mehta (includes previously unpublished data from authors). 
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Egger’s test for small-study effects (11 studies): estimated bias coefficient 0.237, standard error 2.173, p Value = 0.916. 


[bookmark: _Toc54357412]Online Figure 8. Hospital admission in all patients (irrespective of history of hypertension) who had CoViD-19

1. [bookmark: _Toc54357413]Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; HTN, hypertension; ITU, intensive therapy unit; USA, United States of America. 
All studies were published in the year 2020. Argenziano (includes non-ITU and ITU). Bravi (severe outcome = hospitalisation (not ITU)) (raw numbers were back-calculated from %). Chang, Dashti, Ebinger, Giorgi Rossi, Golpe and Nguyen (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Dashti (includes non-ITU, ITU and in-hospital death). Mehta (includes previously unpublished data from authors). 
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[image: ]
Egger’s test for small-study effects (15 studies): estimated bias coefficient -3.371, standard error 2.111, p Value = 0.134. 


[bookmark: _Toc54357415]Online Figure 9. Severe/critical CoViD-19 in all patients (irrespective of history of hypertension)

1. [bookmark: _Toc54357416]Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; HTN, hypertension. 
All studies were published in the year 2020. Definitions of severe and critical are detailed in Online Table 1 footnote. Liu Y (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). 
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Egger’s test for small-study effects (18 studies): estimated bias coefficient -2.987, standard error 0.630, p Value = <0.001. 


[bookmark: _Toc54357418][bookmark: _Hlk40769726]Online Figure 10. ITU admission in all patients (irrespective of history of hypertension) who had CoViD-19

1. [bookmark: _Toc54357419]Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; HTN, hypertension; ITU, intensive therapy unit; UK, United Kingdom; USA, United States of America. 
All studies were published in the year 2020. Benelli, Dauchet, Ebinger and Kormann (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Mehta (includes previously unpublished data from authors). 


[bookmark: _Toc51703236][bookmark: _Toc51703641][bookmark: _Toc51703237][bookmark: _Toc51703642][bookmark: _Toc51703238][bookmark: _Toc51703643][bookmark: _Toc51703239][bookmark: _Toc51703644][bookmark: _Toc51703240][bookmark: _Toc51703645][bookmark: _Toc51703241][bookmark: _Toc51703646][bookmark: _Toc51703242][bookmark: _Toc51703647][bookmark: _Toc51703243][bookmark: _Toc51703648][bookmark: _Toc51703244][bookmark: _Toc51703649][bookmark: _Toc48610373][bookmark: _Toc48610374][bookmark: _Toc54357420]Funnel plot
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Egger’s test for small-study effects (22 studies): estimated bias coefficient -1.551, standard error 1.463, p Value = 0.302. 


[bookmark: _Toc54357421]Online Figure 11. Composite of ITU admission/death in all patients (irrespective of history of hypertension) who had CoViD-19

Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; ITU, intensive therapy unit; UK, United Kingdom. 
All studies were published in the year 2020. Bravi (very severe/lethal outcome = ITU/death) (raw numbers were back-calculated from %). de Abajo (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Şenkal (severe outcome = hospitalisation ≥14 days / ITU / death). 


[bookmark: _Toc54357422]Online Figure 12. Mechanical ventilation (or composite of mechanical ventilation/ITU admission/death) in all patients (irrespective of history of hypertension) who had CoViD-19

1. [bookmark: _Toc54357423]Random effects meta-analysis
[image: ]
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; HTN, hypertension; ITU, intensive therapy unit; USA, United States of America. 
All studies were published in the year 2020. Chang, Ebinger and Mancia (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Chang (severe outcome = ITU/intubation within 14 days of SARS-CoV-2 test = analysed as ITU/ventilator). Kim JH (ITU/ventilator/death/sepsis). Mancia (critical/fatal = ventilator/death). Mehta (includes previously unpublished data from authors). Parigi (raw numbers were back-calculated from %). Reynolds (severe outcome = ITU/ventilator/death). 
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Egger’s test for small-study effects (21 studies): estimated bias coefficient -1.797, standard error 0.563, p Value = 0.005. 


[bookmark: _Toc54357425]Online Figure 13. ECMO in all patients (irrespective of history of hypertension) who had CoViD-19

Random effects meta-analysis
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Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CoViD-19, coronavirus disease 2019; ECMO, extracorporeal membrane oxygenation. 
All studies were published in the year 2020. Studies with zero count events were excluded. Choi (analysis only included patients on antihypertensives i.e. excluded patients not on antihypertensives). 


[bookmark: _Toc54357426]Online Figure 14. Case-fatality rate in all patients (irrespective of history of hypertension) who had CoViD-19

1. [bookmark: _Toc54357427]Random effects meta-analysis
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Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; CoViD-19, coronavirus disease 2019; HTN, hypertension; UK, United Kingdom; USA, United States of America. 
All studies were published in the year 2020. Studies with zero count events were excluded. Benelli, Dashti, Giacomelli, Giorgi Rossi, Gupta, Iaccarino, Jung C, Nguyen and Poblador-Plou (ACEi/ARB numbers manually calculated with assumption that no patients used ACEi and ARB at the same time). Inciardi (ACEi/ARB includes ACEi/ARB/ARNI). Mehta (includes previously unpublished data from authors). Poblador-Plou (ACEi includes ACEi, plain and ACEi, combinations; ARB includes ARB, plain and ARB, combinations). 

[bookmark: _Toc54357428]Funnel plot
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Egger’s test for small-study effects (46 studies): estimated bias coefficient -0.876, standard error 0.766, p Value = 0.259. Studies with zero count events were excluded. 
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	Reported on Page Number

	Background
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	4, 7-8

	Hypothesis statement
	4, 7-8

	Description of study outcome(s)
	4, 7-12

	Type of exposure or intervention used 
	4, 7-12

	Type of study designs used
	4, 7-12, Figure 1

	Study population
	4, 7-12

	Search strategy

	Qualifications of searchers (e.g., librarians and investigators)
	9

	Search strategy, including time period included in the synthesis and keywords
	4, 9-10, Online Appendix 2

	Effort to include all available studies, including contact with authors
	9-12, Figure 1

	Databases and registries searched
	4, 9, Online Appendix 2

	Search software used, name and version, including special features used (e.g., explosion) 
	9, Online Appendix 2
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	List of citations located and those excluded, including justification
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	Method of addressing articles published in languages other than English
	4, 9

	Method of handling abstracts and unpublished studies
	4, 9-12, Figure 1, Online Figures 5A-F

	Description of any contact with authors
	10, Online Table 1
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	Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested
	4, 8-12

	Rationale for the selection and coding of data (e.g., sound clinical principles or convenience) 
	4, 8-12

	Documentation of how data were classified and coded (e.g., multiple raters, blinding, and interrater reliability)
	4, 9-12

	Assessment of confounding (e.g., comparability of cases and controls in studies where appropriate)
	4, 8, 10-12, 18-20, Online Figures 1-3

	Assessment of study quality, including blinding of quality assessors; stratification or regression on possible predictors of study results
	4, 11-12, Online Figures 1-3
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	11

	Description of statistical methods (e.g., complete description of fixed or random effects models, justification of whether the chosen models account for predictors of study results, dose-response models, or cumulative meta-analysis) in sufficient detail to be replicated 
	4, 9-12

	Provision of appropriate tables and graphics
	Figures 1-8, Online Table 1, Online Central Figure, Online Figures 1-14

	Results

	Graphic summarizing individual study estimates and overall estimate 
	Figures 2-8, Online Figures 4-14

	Table giving descriptive information for each study included
	Online Table 1

	Results of sensitivity testing (e.g., subgroup analysis)
	16, Online Figures 4-6

	Indication of statistical uncertainty of findings
	7-8, 13-20, Figures 2-8, Online Figures 4-14

	Discussion

	Quantitative assessment of bias (e.g., publication bias)
	11-20, Figures 4B, 5B, 7B, 8B, Online Figures 7B, 8B, 9B, 10B, 12B, 14B

	Justification for exclusion (e.g., exclusion of non–English-language citations) 
	9-12, 15-16, 18-20, Figure 1, Online Table 1, Supplemental Results

	Assessment of quality of included studies
	4, 11-12, Online Figures 1-3
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1. Population: ‘severe acute respiratory syndrome’ OR ‘SARS’ OR ‘severe acute respiratory syndrome-coronavirus-2’ OR ‘SARS-CoV-2’ OR ‘coronavirus’ OR ‘coronavirus disease’ OR ‘COVID’ OR ‘coronavirus disease 2019’ OR ‘COVID-19’ OR ‘novel coronavirus’ OR ‘nCoV’ OR ‘2019-nCoV’
2. Intervention and Comparator: ‘renin angiotensin system’ OR ‘renin-angiotensin system’ OR RAS OR ‘renin angiotensin system blocker’ OR ‘renin-angiotensin system blocker’ OR ‘RAS blocker’ OR angiotensin OR ‘angiotensin-converting enzyme’ OR ‘ACE’ OR ‘angiotensin-converting enzyme inhibitor’ OR ‘ACE inhibitor’ OR ‘angiotensin receptor blocker’ OR ‘angiotensin-receptor blocker’ OR ‘angiotensin II receptor blocker’ OR ‘ARB’
3. Study type: ‘observational’ OR ‘cohort’ OR ‘case’ OR ‘case control’ OR ‘case-control’ OR ‘case series’ OR ‘epidemiologic’ OR ‘epidemiological’ OR ‘population’
4. Outcome: ‘hospital’ OR ‘hospitalization’ or ‘hospitalisation’ OR ‘complications’ OR ‘severity’ OR ‘severe’ OR ‘critical’ OR ‘intensive care unit’ OR ‘ICU’ OR ‘intensive therapy unit’ OR ‘ITU’ OR ‘ventilation’ OR ‘mechanical ventilation’ OR ‘ventilator’ OR ‘mortality’ OR ‘death’ OR ‘fatal’ OR ‘fatality’ OR ‘case fatality’ OR ‘case-fatality’
5. Filters: human

Example: EMBASE

1. (‘severe acute respiratory syndrome’ OR ‘SARS’ OR ‘severe acute respiratory syndrome-coronavirus-2’ OR ‘SARS-CoV-2’ OR ‘coronavirus’ OR ‘coronavirus disease’ OR ‘COVID’ OR ‘coronavirus disease 2019’ OR ‘COVID-19’ OR ‘novel coronavirus’ OR ‘nCoV’ OR ‘2019-nCoV’)
2. (‘renin angiotensin system’ OR ‘renin-angiotensin system’ OR ‘RAS’ OR ‘renin angiotensin system blocker’ OR ‘renin-angiotensin system blocker’ OR ‘RAS blocker’ OR angiotensin OR ‘angiotensin-converting enzyme’ OR ‘ACE’ OR ‘angiotensin-converting enzyme inhibitor’ OR ‘ACE inhibitor’ OR ‘angiotensin receptor blocker’ OR ‘angiotensin-receptor blocker’ OR ‘angiotensin II receptor blocker’ OR ‘ARB’)
3. (‘observational’ OR ‘cohort’ OR ‘case’ OR ‘case control’ OR ‘case-control’ OR ‘case series’ OR ‘epidemiologic’ OR ‘epidemiological’ OR ‘population’)
4. (‘hospital’ OR ‘hospitalization’ or ‘hospitalisation’ OR ‘complications’ OR ‘severity’ OR ‘severe’ OR ‘critical’ OR ‘intensive care unit’ OR ‘ICU’ OR ‘intensive therapy unit’ OR ‘ITU’ OR ‘ventilation’ OR ‘mechanical ventilation’ OR ‘ventilator’ OR ‘mortality’ OR ‘death’ OR ‘fatal’ OR ‘fatality’ OR ‘case fatality’ OR ‘case-fatality’)
5. (‘human’)
6. #1 AND #2 AND #3 AND #5
7. #4 AND #6

Example: medRxiv

(“SARS” OR “SARS-CoV-2” OR “coronavirus” OR “COVID” OR “COVID-19” OR “nCoV”)

AND

(“renin angiotensin” OR “angiotensin” OR “ACE” OR “angiotensin-converting enzyme inhibitor” OR “ACE inhibitor” OR “angiotensin receptor blocker” OR “ARB”)

AND 

(“observational” OR “cohort” OR “case” OR “case control” OR “case series”)

AND

(“hospital” OR “severe” OR “critical” OR “intensive care unit” OR “ICU” OR “ITU” OR “ventilation” OR “mortality” OR “death” OR “fatal”)

AND 

(“human”)
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No

Odds

%

Country Author ACEIi/ARB n/N (%) ACEIi/ARB n/N (%) Ratio (95% CI)  Weight
ACEi/ARB
China Zeng Z 2/28 (7%) 5/47 (11%) ¢ 0.65 (0.12,3.58) 2.21
China Zhou X 2/15 (13%) 5/21 (24%) ¢ 0.49 (0.08, 2.97) 2.11
Italy Sardu 7/45 (16%) 2117 (12%) L 1.38 (0.26,7.42) 2.24
China Yang 2/43 (5%) 11/83 (13%) ¢ 0.32 (0.07,1.51) 2.40
Italy Zangrillo 5/18 (28%) 9/18 (50%) ¢ 0.38 (0.10, 1.54) 2.62
South Korea Kim JH 10/682 (1%) 12/608 (2%) —_——t 0.74 (0.32,1.72) 3.36
China Gao 4/183 (2%) 19/527 (4%) ¢ 0.60 (0.20, 1.78) 3.02
USA Mehta 7/199 (4%) 21/479 (4%) —_——— 0.80 (0.33, 1.90) 3.33
China Xu 11/40 (28%) 21/61 (34%) —_——t 0.72 (0.30, 1.73) 3.32
Italy Felice 15/82 (18%) 18/51 (35%) —_—— 0.41 (0.18,0.92) 3.42
Italy Conversano 21/68 (31%) 13/28 (46%) —_— 0.52 (0.21,1.27) 3.28
Turkey Selcuk 31/74 (42%) 4/39 (10%) 6.31 (2.03, 19.58) 2.96
Spain Hernandez Castilla 23/183 (13%) 20/135 (15%) —— 0.83 (0.43,1.58) 3.62
China Pan 4/41 (10%) 63/241 (26%) ¢ 0.31 (0.10,0.89) 3.05
China LiJ 21/115 (18%) 56/247 (23%) — 0.76 (0.44,1.33) 3.71
China Zhang 7/188 (4%) 92/940 (10%) —_—— 0.36 (0.16,0.78) 3.44
USA Lam 58/335 (17%) 62/279 (22%) ——t 0.73 (0.49,1.09) 3.87
Denmark Reilev 187/1428 (13%) 130/719 (18%) - 0.68 (0.53,0.87) 3.98
USA Richardson 130/413 (31%) 254/953 (27%) —— 1.26 (0.98,1.63) 3.97
USA Ip 137/460 (30%) 262/669 (39%) - 0.66 (0.51,0.85) 3.97
USA Khera 664/4587 (14%) 466/3346 (14%) + 1.05(0.92,1.19) 4.02
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35,7.43) 4.01
Tipping Point Simulation 943/3967 (24%) 187/3966 (5%) - 6.30 (5.35, 7.43) 4.01
Subtotal (I-squared = 98.0%, p = 0.000) <> 1.43 (0.98, 2.09) 100.00
NOTE: Weights are from random effects analysis

| | | |
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Favours ACEi/ARB
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Author
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Zhou X
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NOTE: Weights are from random effects analysis
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466/3346 (14%)
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Odds
Ratio (95% CI)

0.65 (0.12, 3.58)
0.49 (0.08, 2.97)
1.38 (0.26, 7.42)
0.32 (0.07, 1.51)
0.38 (0.10, 1.54)
0.74 (0.32, 1.72)
0.60 (0.20, 1.78)
0.80 (0.33, 1.90)
0.72 (0.30, 1.73)
0.41 (0.18, 0.92)
0.52 (0.21, 1.27)

%
Weight

2.08
1.99
212
2.27
2.48
3.22
2.88
3.19
3.18
3.28
3.14

6.31 (2.03, 19.58) 2.82
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0.83 (0.43, 1.58)
0.31 (0.10, 0.89)
0.76 (0.44, 1.33)
0.36 (0.16, 0.78)
0.73 (0.49, 1.09)
0.68 (0.53, 0.87)
1.26 (0.98, 1.63)
0.66 (0.51, 0.85)
1.05 (0.92, 1.19)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
6.30 (5.35, 7.43)
1.52 (1.06, 2.18)

3.48
2.91
3.58
3.30
3.73
3.84
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3.89
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3.88
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3.88
3.88
3.88
3.88
3.88
3.88
100.00
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No

%

Country Author ACEI/ARB n/N (%) ACEi/ARB n/N (%) Odds Ratio (95% CIl)Weight
ACEIi/ARB
China Zeng Z 2/28 (7%) 5/47 (11%) ¢ 0.65 (0.12, 3.58) 3.32
China Zhou X 2/15 (13%) 5/21 (24%) * 0.49 (0.08, 2.97) 3.20
Italy Sardu 7145 (16%) 2117 (12%) 1.38 (0.26, 7.42) 3.37
China Yang 2/43 (5%) 11/83 (13%) ¢ 0.32 (0.07, 1.51) 3.56
ltaly Zangrillo 5/18 (28%) 9/18 (50%) * 0.38 (0.10, 1.54) 3.83
South Korea Kim JH 10/682 (1%) 12/608 (2%) — 0.74 (0.32, 1.72) 4.67
China Gao 4/183 (2%) 19/527 (4%) * 0.60 (0.20, 1.78) 4.30
USA Mehta 7/199 (4%) 21/479 (4%) — 0.80 (0.33, 1.90) 4.64
China Xu 11/40 (28%) 21/61 (34%) — 0.72 (0.30, 1.73) 4.64
Italy Felice 15/82 (18%) 18/51 (35%) —_—— 0.41 (0.18, 0.92) 4.74
Italy Conversano 21/68 (31%) 13/28 (46%) —_—— 0.52 (0.21, 1.27) 4.59
Turkey Selcuk 31/74 (42%) 4/39 (10%) » 6.31(2.03,19.58) 4.23
Spain Hernandez Castilla23/183 (13%) 20/135 (15%) — 0.83 (0.43, 1.58) 4.95
China Pan 4/41 (10%) 63/241 (26%) ¢ 0.31 (0.10, 0.89) 4.33
China LiJ 21/115 (18%) 56/247 (23%) — 0.76 (0.44, 1.33) 5.05
China Zhang 7/188 (4%) 92/940 (10%) —_—— 0.36 (0.16, 0.78) 4.76
USA Lam 58/335 (17%) 62/279 (22%) —— 0.73 (0.49, 1.09) 5.21
Denmark Reilev 187/1428 (13%) 130/719 (18%) - 0.68 (0.53, 0.87) 5.32
USA Richardson 130/413 (31%)  254/953 (27%) 1.26 (0.98, 1.63) 5.31
USA Ip 137/460 (30%)  262/669 (39%) - 0.66 (0.51, 0.85) 5.31
USA Khera 664/4587 (14%) 466/3346 (14%) + 1.05 (0.92, 1.19) 5.36
Tipping Point Simulation 1030/3967 (26%) 100/3966 (3%) 13.56 (10.98, 16.74) 5.33
Subtotal (I-squared = 96.5%, p = 0.000) <:> 0.83 (0.50, 1.37) 100.00
NOTE: Weights are from random effects analysis
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Country  Author ACEI/ARB n/N (%)

PEER-REVIEWED
USA Mehta 200/2156 (9%)
USA Reynolds 1293/2141 (60%)

Subtotal (I-squared = 15.8%, p = 0.276)

PREPRINT
France Dauchet  62/79 (78%)
Denmark Reilev 1428/31568 (5%)

Subtotal (I-squared =29.2%, p = 0.235)

No

ACEi/ARB n/N (%)

482/5156 (9%)

1280/2216 (58%)

23/26 (88%)

719/16799 (4%)

NOTE: Weights are from random effects analysis

L 4

<>

Odds

Ratio (95% Cl)

0.99 (0.83, 1.18)
1.11 (0.99, 1.26)

1.07 (0.96, 1.19)

0.48 (0.13, 1.78)
1.06 (0.97, 1.16)

0.94 (0.54, 1.65)

%

Weight

35.49
64.51

100.00

14.95
85.05

100.00

| | | |
2 5 1 2 5

Favours ACEi/ARB Favours no ACEi/ARB
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No Odds %

Country  Author ACEI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% Cl) Weight
PEER-REVIEWED
Spain Golpe 48/121 (40%) 21/36 (58%) ¢ 0.47 (0.22, 1.00) 24.93
ltaly Felice 75/82 (91%) 48/51 (94%) € + 0.67 (0.17,2.72) 16.80
ltaly Bravi  163/450 (36%) 44/93 (47%) N oy 0.63 (0.40, 0.99) 28.60
USA Mehta 109/200 (55%) 176/482 (37%) S 2.08 (1.49, 2.91) 29.67
Subtotal (I-squared = 87.9%, p = 0.000) <:> 0.84 (0.36, 1.97) 100.00
PREPRINT
USA Khera 170/1453 (12%) 117/810 (14%) ——] 0.78 (0.61, 1.01) 41.41
Denmark Reilev 685/1428 (48%) 349/719 (49%) —_ 0.98 (0.82, 1.17) 58.59
Subtotal (I-squared = 48.0%, p = 0.165) <:> 0.89 (0.72, 1.10) 100.00
NOTE: Weights are from random effects analysis

| | | |
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Favours ACEi/ARB Favours no ACEi/ARB
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Country Author

Severity

PEER-REVIEWED

China
China
China
China
China
China
China
China
China
China
China

Meng
Feng Z
Feng Y
Huang
Yang
Hu

Liu X
Tan
LiJ
Pan

Gao

Severe

Severe/Critical
Severe/Critical
Severe/Critical
Severe/Critical
Severe/Critical
Severe/Critical
Severe/Critical
Severe

Severe/Critical

Severe/Critical

ACEi/ARB n/N (%)

417 (24%)
1/16 (6%)

4/33 (12%)
13/20 (65%)
15/43 (35%)
28/65 (43%)
36/74 (49%)
27/31 (87%)

57/115 (50%)
31/41 (76%)

74/183 (40%)

Subtotal (I-squared = 48.1%, p = 0.037)

PREPRINT
China  LiuY
China ZengZ
Spain Jurado

Severe
Severe

Severe

7/22 (32%)
15/28 (54%)
56/190 (29%)

Subtotal (I-squared =77.7%, p =0.011)

NOTE: Weights are from random effects analysis

No

ACEI/ARB n/N (%)

12/25 (48%)
16/49 (33%)
27/62 (44%)
24/30 (80%)
35/83 (42%)
33/84 (39%)
39/83 (47%)
60/69 (87%)

116/247 (47%)
182/241 (76%)
179/527 (34%)

21/39 (54%)
15/47 (32%)
45/100 (45%)

N

L 4

—

Odds %
Ratio (95% CI) Weight

0.33 (0.08, 1.31) 4.50
0.14 (0.02, 1.13) 2.14
0.18 (0.06, 0.57) 5.81
0.46 (0.13, 1.67) 4.98

(

(

(

(

0.73 (0.34, 1.58) 10.01
1.17 (0.61, 2.26) 11.67
1.07 (0.57, 2.00) 12.20
1.01 (0.29, 3.58) 5.11

1.11(0.71, 1.73) 15.82
1.00 (0.46, 2.17) 9.90

1.32 (0.93, 1.87) 17.86

0.85 (0.61, 1.17) 100.00

0.40 (0.13, 1.20) 29.10
2.46 (0.94, 6.45) 31.47
0.51 (0.31, 0.84) 39.43
0.78 (0.28, 2.18) 100.00

Favours ACEi/ARB

1 2 5

Favours no ACEi/ARB
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No Odds %

Country Author ACEI/ARB n/N (%) ACEIi/ARB n/N (%) Ratio (95% CI)  Weight
PEER-REVIEWED
Italy Sardu 9/45 (20%) 3/17 (18%) * 1.17 (0.28, 4.95) 5.09
China Hu 9/65 (14%) 15/84 (18%) + 0.74 (0.30, 1.82) 8.80
China Xu 8/40 (20%) 17/61 (28%) * 0.65 (0.25, 1.68) 8.30
China Pan 3/41 (7%) 30/241 (12%) + 0.56 (0.16,1.91) 6.24
Turkey Selcuk 37/74 (50%) 7/39 (18%) * > 4.57 (1.79, 11.66) 8.47
ltaly Felice 21/82 (26%) 25/51 (49%) + 0.36 (0.17,0.75) 10.32
France Liabeuf 35/96 (36%) 12/68 (18%) * 2.68 (1.27,5.66) 10.23
USA Mehta 46/200 (23%) 70/482 (15%) —— 1.76 (1.16,2.66) 13.76
USA Lam 65/335 (19%) 55/279 (20%) —_—— 0.98 (0.66, 1.46) 13.91
USA Richardson 87/413 (21%) 141/953 (15%) —— 1.54 (1.14,2.07) 14.88
Subtotal (I-squared = 72.5%, p = 0.000) <:> 1.19 (0.80, 1.76) 100.00
PREPRINT
France Dauchet  34/62 (55%) 12/23 (52%) 1.11 (0.43,2.90) 28.85
South Korea Choi 33/892 (4%) 44/428 (10%) e — 0.34 (0.21,0.53) 35.10
Denmark Reilev 118/1428 (8%) 42/719 (6%) ——— 1.45(1.01,2.09) 36.05
Subtotal (I-squared = 91.6%, p = 0.000) <:> 0.80 (0.28, 2.34) 100.00
NOTE: Weights are from random effects analysis

I I I I
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Favours ACEi/ARB

Favours no ACEi/ARB
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Country Author Severity ACEI/ARB n/N (%)
PEER-REVIEWED

China Huang Ventilator 1/20 (5%)
China Tan Ventilator 2/31 (6%)
China Hu Ventilator 8/65 (12%)
China Xu Ventilator 7140 (18%)

Italy Sardu Ventilator 19/45 (42%)
China Gao Ventilator 5/183 (3%)
China Zhang Ventilator 9/188 (5%)
USA Mehta Ventilator 29/200 (15%)
USA Richardson Ventilator 79/413 (19%)
Italy Mancia Ventilator/Death 364/2896 (13%)
USA Reynolds  ITU/Ventilator/Death 319/1293 (25%)

Subtotal (I-squared = 28.5%, p = 0.173)

PREPRINT

South Korea Choi Ventilator 22/892 (2%)

South Korea Kim JH ITU/Ventilator/Death 23/682 (3%)

Subtotal (l-squared = 65.3%, p = 0.090)

NOTE: Weights are from random effects analysis

No
ACEI/ARB n/N (%)

3/30 (10%)

9/69 (13%)
14/84 (17%)
16/61 (26%)
7117 (41%)
25/527 (5%)
51/940 (5%)
52/482 (11%)
122/953 (13%)
83/736 (11%)

315/1280 (25%)

28/428 (7%)
28/608 (5%)

+
*
—_——
-

—
——
-

_‘_T

——

<>

Odds %

Ratio (95% CI) Weight

0.47 (0.05, 4.91) 0.60
0.46 (0.09, 2.27) 1.27
0.70 (0.28, 1.79) 3.47
0.60 (0.22, 1.61) 3.10
1.04 (0.34, 3.24) 2.44
0.56 (0.21, 1.50) 3.22
0.88 (0.42, 1.81) 5.46
1.40 (0.86, 2.28) 10.39
1.61 (1.18, 2.20) 18.57
1.13 (0.88, 1.46) 22.60
1.00 (0.84, 1.20) 28.88
1.09 (0.91, 1.31) 100.00

0.36 (0.20, 0.64) 49.75
0.72 (0.41, 1.27) 50.25
0.51 (0.26, 1.01) 100.00

| |
2 5 1

Favours ACEi/ARB
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Favours no ACEi/ARB
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No Odds %

Country Author ACEI/ARB n/N (%) ACEIi/ARB n/N (%) Ratio (95% Cl)  Weight
PEER-REVIEWED
China Zhou X 2/15 (13%) 5/21 (24%) * 0.49 (0.08, 2.97) 2.84
ltaly Sardu 7145 (16%) 2/17 (12%) * 1.38 (0.26, 7.42) 3.14
China Yang 2/43 (5%) 11/83 (13%) ¢ 0.32(0.07, 1.51) 3.53
ltaly Zangrillo 5/18 (28%) 9/18 (50%) * 0.38 (0.10, 1.54) 4.16
China Gao 4/183 (2%) 19/527 (4%) ¢ 0.60 (0.20, 1.78) 5.62
USA Mehta 7/199 (4%) 21/479 (4%) 4 0.80 (0.33,1.90) 7.09
China Xu 11/40 (28%) 21/61 (34%) * 0.72(0.30, 1.73) 7.09
ltaly Felice 15/82 (18%) 18/51 (35%) —_— 0.41(0.18,0.92) 7.63
ltaly Conversano 21/68 (31%) 13/28 (46%) * 0.52(0.21, 1.27) 6.85
Turkey Selcuk 31/74 (42%) 4/39 (10%) ¢ > 6.31 (2.03, 19.58) 5.38
China Pan 4/41 (10%) 63/241 (26%) ¢ 0.31 (0.10,0.89) 5.74
China Lid 21/115 (18%) 56/247 (23%) ——1 0.76 (0.44,1.33) 9.73
China Zhang 7/188 (4%) 92/940 (10%) —_— 0.36 (0.16, 0.78) 7.77
USA Lam 58/335 (17%) 62/279 (22%) — 0.73 (0.49, 1.09) 11.15
USA Richardson 130/413 (31%) 254/953 (27%) —— 1.26 (0.98, 1.63) 12.28
Subtotal (I-squared = 63.8%, p = 0.000) <> 0.70 (0.50, 0.99) 100.00
PREPRINT
China Zeng Z 2/28 (7%) 5/47 (11%) * 0.65 (0.12, 3.58) 2.17
South Korea Kim JH 10/682 (1%) 12/608 (2%) * 0.74 (0.32,1.72) 7.35
Spain Hernandez Castilla 23/183 (13%) 20/135 (15%) —_—— 0.83(0.43,1.58) 10.85
Denmark  Reilev 187/1428 (13%)  130/719 (18%) —— 0.68 (0.53, 0.87) 25.09
USA Ip 137/460 (30%) 262/669 (39%) —— 0.66 (0.51, 0.85) 24.69
USA Khera 664/4587 (14%) 466/3346 (14%) - 1.05(0.92, 1.19) 29.84
Subtotal (I-squared = 69.6%, p = 0.006) O 0.79 (0.61,1.02) 100.00
NOTE: Weights are from random effects analysis

I I I I
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Favours ACEi/ARB

Favours no ACEi/ARB
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Country  Author
EUROPE
France Dauchet

Denmark Reilev

ACEi/ARB n/N (%)

62/79 (78%)

1428/31568 (5%)

Subtotal (I-squared =29.2%, p = 0.235)

NORTH AMERICA
USA Mehta

USA

Reynolds

200/2156 (9%)

1293/2141 (60%)

Subtotal (I-squared = 15.8%, p = 0.276)

No

ACEi/ARB n/N (%)

23/26 (88%)

719/16799 (4%)

482/5156 (9%)

1280/2216 (58%)

NOTE: Weights are from random effects analysis

R 4

Odds

Ratio (95% Cl)

0.48 (0.13, 1.78)
1.06 (0.97, 1.16)

0.94 (0.54, 1.65)

0.99 (0.83, 1.18)
1.11 (0.99, 1.26)

1.07 (0.96, 1.19)

%

Weight

14.95
85.05

100.00

35.49
64.51

100.00

| | | |
2 5 1 2 5

Favours ACEi/ARB Favours no ACEi/ARB
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No Odds %

Country  Author ACEI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% Cl) Weight
EUROPE
Spain Golpe 48/121 (40%) 21/36 (58%) ¢ 0.47 (0.22, 1.00) 16.55
ltaly Felice 75/82 (91%) 48/51 (94%) € + 0.67 (0.17,2.72) 6.18
ltaly Bravi  163/450 (36%) 44/93 (47%) e 0.63 (0.40, 0.99) 29.84
Denmark Reilev 685/1428 (48%)  349/719 (49%) — 0.98 (0.82, 1.17) 47.43
Subtotal (I-squared = 51.3%, p = 0.104) <>> 0.74 (0.51, 1.08) 100.00
NORTH AMERICA
USA Mehta 109/200 (55%) 176/482 (37%) —_— 2.08 (1.49, 2.91) 49.35
USA Khera 170/1453 (12%)  117/810 (14%) —— 0.78 (0.61, 1.01) 50.65
Subtotal (I-squared = 95.2%, p = 0.000) <:> 1.27 (0.49, 3.31) 100.00
NOTE: Weights are from random effects analysis

| | | |
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Favours ACEi/ARB Favours no ACEi/ARB
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Country Author Severity ACEI/ARB n/N (%)
ASIA

China Meng Severe 4/17 (24%)
China Feng Z Severe/Critical 1/16 (6%)
China LiuY  Severe 7122 (32%)
China Zeng Z Severe 15/28 (54%)
China Feng Y Severe/Critical 4/33 (12%)
China Huang Severe/Critical 13/20 (65%)
China  Yang Severe/Critical 15/43 (35%)
China Hu Severe/Critical 28/65 (43%)
China Liu X  Severe/Critical 36/74 (49%)
China  Tan Severe/Critical 27/31 (87%)
China LidJ Severe 57/115 (50%)
China Pan Severe/Critical 31/41 (76%)
China  Gao Severe/Critical 74/183 (40%)

Subtotal (I-squared = 52.6%, p = 0.013)

EUROPE

Spain Jurado Severe 56/190 (29%)

Subtotal (I-squared =.%, p =)

NOTE: Weights are from random effects analysis

No

ACEI/ARB n/N (%)

12/25 (48%
16/49 (33%
21/39 (54%
15/47 (32%

)
)
)
)
27/62 (44%)
24/30 (80%)
35/83 (42%)
33/84 (39%)
39/83 (47%)
60/69 (87%)

116/247 (47%)
182/241 (76%)
179/527 (34%)

45/100 (45%)

N

L 4

Odds %
Ratio (95% CI) Weight

0.33 (0.08, 1.31) 4.26
0.14 (0.02, 1.13) 2.09
0.40 (0.13, 1.20) 5.84
2.46 (0.94, 6.45) 6.88
0.18 (0.06, 0.57) 5.41
0.46 (0.13, 1.67) 4.69
0.73 (0.34, 1.58) 8.87
1.17 (0.61, 2.26) 10.15
1.07 (0.57, 2.00) 10.55
1.01 (0.29, 3.58) 4.80
1.11 (0.71, 1.73) 13.14
1.00 (0.46, 2.17) 8.79
1.32 (0.93, 1.87) 14.52

0.85 (0.62, 1.18) 100.00

0.51 (0.31, 0.84) 100.00
0.51 (0.31, 0.84) 100.00

.2 5 1 2 5

Favours ACEi/ARB

Favours no ACEi/ARB
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Country

ASIA
China
China
China
Turkey

Author

Hu

Xu
Pan
Selcuk

South Korea Choi

EUROPE
ltaly
France
Italy
France
Denmark

Sardu

Dauchet

Felice

Liabeuf

Reilev

NORTH AMERICA

USA
USA
USA

Mehta
Lam

No

ACEIi/ARB n/N (%) ACEi/ARB n/N (%)

9/65 (14%)
8/40 (20%)
3/41 (7%)

37/74 (50%)
33/892 (4%)
Subtotal (I-squared = 83.5%, p = 0.000)

9/45 (20%)

34/62 (55%)
21/82 (26%)
35/96 (36%)
118/1428 (8%)
Subtotal (I-squared = 74.5%, p = 0.004)

46/200 (23%)
65/335 (19%)
Richardson 87/413 (21%)
Subtotal (I-squared = 56.2%, p = 0.102)

15/84 (18%)
17/61 (28%)
30/241 (12%)
7/39 (18%)
44/428 (10%)

3/17 (18%)
12/23 (52%)
25/51 (49%)
12/68 (18%)
42/719 (6%)

70/482 (15%)
55/279 (20%)
141/953 (15%)

NOTE: Weights are from random effects analysis

wv

Odds %
Ratio (95% CI) Weight

0.74 (0.30, 1.82) 20.10
0.65 (0.25, 1.68) 19.62
0.56 (0.16, 1.91) 17.22
4.57 (1.79, 11.66)19.78
0.34 (0.21, 0.53) 23.28
0.82 (0.32, 2.07) 100.00

1.17 (0.28, 4.95) 12.31
1.11 (0.43, 2.90) 18.18
0.36 (0.17, 0.75) 21.44
2.68 (1.27, 5.66) 21.29
1.45 (1.01, 2.09) 26.79
1.14 (0.58, 2.21) 100.00

1.76
0.98
1.54
1.39

1.16, 2.66) 29.76
0.66, 1.46) 30.85
1.14, 2.07) 39.39
1.01, 1.92) 100.00

~ o~ o~ o~

Favours ACEi/ARB

I
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Favours no ACEi/ARB
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Country Author Severity
ASIA

China Huang Ventilator
China Tan Ventilator
China Hu Ventilator
China Xu Ventilator
China Gao Ventilator
South Korea Choi Ventilator

South Korea Kim JH
China
Subtotal (I-squared = 0.0%, p = 0.691)

Zhang Ventilator

EUROPE
Italy Sardu Ventilator
Italy Mancia Ventilator/Death

Subtotal (lI-squared = 0.0%, p = 0.892)

NORTH AMERICA

USA Mehta Ventilator
USA Richardson Ventilator
USA Reynolds

Subtotal (I-squared = 73.0%, p = 0.025)

No

ACEI/ARB n/N (%) ACEI/ARB n/N (%)

1/20 (5%)
2/31 (6%)
8/65 (12%)
7/40 (18%)
5/183 (3%)
22/892 (2%)

ITU/Ventilator/Death 23/682 (3%)

9/188 (5%)

19/45 (42%)

364/2896 (13%)

29/200 (15%)
79/413 (19%)

ITU/Ventilator/Death 319/1293 (25%)

NOTE: Weights are from random effects analysis

3/30 (10%)
9/69 (13%)
14/84 (17%)
16/61 (26%)
25/527 (5%)
28/428 (7%)
28/608 (5%)

(5%)

5
51/940 (5%

7117 (41%)
83/736 (11%)

52/482 (11%)
122/953 (13%)
315/1280 (25%)

Odds %
Ratio (95% Cl) Weight

0.47 (0.05, 4.91) 1.54
0.46 (0.09, 2.27) 3.30
0.70 (0.28, 1.79) 9.58
0.60 (0.22, 1.61) 8.48
0.56 (0.21, 1.50) 8.84
0.36 (0.20, 0.64) 25.79
0.72 (0.41, 1.27) 26.54
0.88 (0.42, 1.81) 15.92
0.59 (0.44, 0.78) 100.00

1.04 (0.34, 3.24) 4.77
1.13 (0.88, 1.46) 95.23
1.13 (0.88, 1.44) 100.00

1.40 (0.86, 2.28) 24.12
1.61 (1.18, 2.20) 34.04
1.00 (0.84, 1.20) 41.84
1.28 (0.91, 1.80) 100.00
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Favours no ACEi/ARB
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No

Odds

%

Country Author ACEI/ARB n/N (%) ACEIi/ARB n/N (%) Ratio (95% CI)  Weight
ASIA
China Zhou X 2/15 (13%) 5/21 (24%) ¢ 0.49 (0.08,2.97) 5.42
China Zeng Z 2/28 (7%) 5/47 (11%) 0.65(0.12, 3.58) 5.81
China Yang 2/43 (5%) 11/83 (13%) 0.32 (0.07, 1.51) 6.61
South Korea Kim JH 10/682 (1%) 12/608 (2%) 0.74 (0.32,1.72) 12.27
China Gao 4/183 (2%) 19/527 (4%) 0.60 (0.20, 1.78) 9.90
China Xu 11/40 (28%) 21/61 (34%) 0.72(0.30, 1.73) 12.01
Turkey Selcuk 31/74 (42%) 4/39 (10%) 6.31 (2.03, 19.58) 9.55
China Pan 4/41 (10%) 63/241 (26%) 0.31 (0.10, 0.89) 10.09
China LiJ 21/115 (18%) 56/247 (23%) ——— 0.76 (0.44,1.33) 15.41
China Zhang 7/188 (4%) 92/940 (10%) —_—— 0.36 (0.16, 0.78) 12.93
Subtotal (I-squared =56.9%, p =0.013) <>> 0.68 (0.42,1.11) 100.00
EUROPE
Italy Sardu 7/45 (16%) 2117 (12%) 1.38 (0.26, 7.42) 1.55
Italy Zangrillo 5/18 (28%) 9/18 (50%) 0.38 (0.10, 1.54) 2.29
Italy Felice 15/82 (18%) 18/51 (35%) —— 0.41 (0.18,0.92) 6.82
Italy Conversano 21/68 (31%) 13/28 (46%) * 0.52 (0.21,1.27) 5.37
Spain Hernandez Castilla 23/183 (13%) 20/135 (15%) e 0.83 (0.43, 1.58) 10.53
Denmark Reilev 187/1428 (13%) 130/719 (18%) —— 0.68 (0.53,0.87) 73.44
Subtotal (I-squared = 0.0%, p = 0.623) <> 0.66 (0.54, 0.82) 100.00
NORTH AMERICA
USA Mehta 7/199 (4%) 21/479 (4%) ¢ 0.80 (0.33,1.90) 6.83
USA Lam 58/335 (17%) 62/279 (22%) 0.73 (0.49,1.09) 17.64
USA Richardson 130/413 (31%) 254/953 (27%) —— 1.26 (0.98, 1.63) 23.61
USA Ip 137/460 (30%) 262/669 (39%) ——! 0.66 (0.51, 0.85) 23.58
USA Khera 664/4587 (14%)  466/3346 (14%) - 1.05 (0.92, 1.19) 28.34
Subtotal (I-squared = 75.9%, p = 0.002) 0.90 (0.70,1.17) 100.00
NOTE: Weights are from random effects analysis
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No Odds %

Country Author Patients ACEI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% CI)  Weight
ACEI/ARB
USA Shah SJ ALL 6/49 (12%) 27/267 (10%) < 1.24 (0.48,3.18) 3.63
France Khider ALL 21/30 (70%) 45/66 (68%) 1.09 (0.43,2.78) 3.65
France Dauchet HTN 62/79 (78%) 23/26 (88%) 0.48 (0.13,1.78) 2.15
Australia Trubiano ALL 9/98 (9%) 99/2837 (3%) 2.80(1.37,5.71) 5.23
USA Rentsch ALL 255/1532 (17%) 330/2257 (15%) - 1.17 (0.98, 1.39) 11.87
USA Chang ALL 65/1828 (4%) 778/22805 (3%) —_—— 1.04 (0.81,1.35) 10.87
UK Raisi-Estabragh ALL 314/1535 (20%) 1125/5564 (20%) -~ 1.01 (0.88,1.17) 12.26
USA Mehta ALL 212/2285 (9%) 1523/16187 (9%) - 0.98 (0.85,1.14) 12.16
South Korea Huh ALL 714/10698 (7%) 4458/54451 (8%) L 0.80 (0.74,0.87) 12.71
USA Reynolds ALL 1374/2319 (59%)  4520/10275 (44%) <+ 1.85 (1.69, 2.03) 12.65
Denmark Reilev ALL 1428/31568 (5%)  8091/197109 (4%) 2 1.11 (1.04,1.17) 12.83
Subtotal (I-squared = 94.8%, p = 0.000) < 1.14 (0.93, 1.41) 100.00
ACEi
France Dauchet HTN 31/39 (79%) 54/66 (82%) < 0.86 (0.32, 2.34) 4.97
USA Rentsch ALL 169/1011 (17%) 416/2778 (15%) —— 1.14 (0.94, 1.39) 16.53
USA Chang ALL 26/795 (3%) 817/23838 (3%) —— 0.95 (0.64, 1.42) 12.81
UK Raisi-Estabragh ALL 2271117 (20%) 1212/5982 (20%) - 1.00 (0.86, 1.18) 17.07
USA Mehta ALL 116/1322 (9%) 1619/17150 (9%) —— 0.92 (0.76, 1.12) 16.50
South Korea Huh ALL 46/653 (7%) 5126/64496 (8%) —_—— 0.88 (0.65, 1.19) 14.66
USA Reynolds ALL 627/1044 (60%) 5267/11550 (46%) -~ 1.79 (1.58,2.04) 17.45
Subtotal (l-squared = 89.0%, p = 0.000) 1.08 (0.83, 1.40) 100.00
ARB
France Dauchet HTN 31/40 (78%) 54/65 (83%) 1 0.70 (0.26, 1.88) 6.10
USA Rentsch ALL 94/563 (17%) 491/3226 (15%) —— 1.12(0.88, 1.42) 15.35
USA Chang ALL 39/1033 (4%) 804/23600 (3%) —_—— 1.11 (0.80, 1.54) 14.19
UK Raisi-Estabragh ALL 87/418 (21%) 1352/6681 (20%) — 1.04 (0.81, 1.32) 15.32
USA Mehta ALL 98/982 (10%) 1637/17490 (9%) - 1.07 (0.87,1.33) 15.67
South Korea Huh ALL 668/10045 (7%) 4504/55104 (8%) <+ 0.80 (0.74,0.87) 16.78
USA Reynolds ALL 778/1328 (59%) 5116/11266 (45%) - 1.70 (1.52, 1.91) 16.59
Subtotal (I-squared = 94.5%, p = 0.000) <> 1.08 (0.80, 1.46) 100.00
NOTE: Weights are from random effects analysis
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No

Odds

%

Country Author Patients ACEiI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% Cl) Weight
ACEi/ARB
Spain Golpe HTN 48/121 (40%) 21/36 (58%) ——— 0.47 (0.22,1.00)  5.09
Italy Felice HTN 75/82 (91%) 48/51 (94%) 0.67 (0.17,2.72) 276
USA Chang ALL 27/65 (42%) 150/778 (19%) —— 2.97 (1.76,5.03)  6.20
USA Dublin ALL 83/183 (45%) 128/537 (24%) = 2.65(1.86,3.77) 6.98
USA Ebinger ALL 48/72 (67%) 166/370 (45%) —— 2.46 (1.45,4.18)  6.17
USA Khera HTN 170/1453 (12%) 117/810 (14%) 0.78 (0.61,1.01) 7.35
USA Rentsch ALL 147/255 (58%) 150/330 (45%) - 1.63 (1.17,2.27)  7.07
USA Nguyen ALL 99/127 (78%) 257/562 (46%) —— 4.20 (2.67,6.59) 6.55
USA Mehta ALL 114/212 (54%) 307/1523 (20%) - 461 (3.42,6.20) 7.20
Italy Bravi ALL 163/450 (36%) 291/1153 (25%) --- 1.68 (1.33,2.13)  7.41
USA Argenziano  ALL 253/284 (89%) 597/716 (83%) —— 1.63 (1.07,2.48) 6.68
Italy Giorgi Rossi ~ ALL 501/818 (61%) 574/1835 (31%) <+ 3.47 (2.92,4.12) 758
USA Dashti ALL 586/1104 (53%) 795/3036 (26%) * 3.19 (2.76,3.68) 7.64
South Korea Jung S-Y ALL 377/762 (49%) 1577/4417 (36%) <& 1.76 (1.51,2.06) 7.62
Denmark Reilev ALL 685/1428 (48%) 1405/8091 (17%) ¢ 4.39 (3.90,4.94) 7.69
Subtotal (I-squared = 94.8%, p = 0.000) <> 2.17 (1.62,2.89)  100.00
ACEi
Spain Golpe HTN 12/32 (38%) 57/125 (46%) —t— 0.72(0.32,1.59)  7.30
Italy Felice HTN 39/40 (98%) 84/93 (90%) ¢ 4.18 (0.51,34.14) 2.81
USA Chang ALL 12/26 (46%) 165/817 (20%) ——— 3.39 (1.54,7.46) 7.34
USA Ebinger ALL 20/31 (65%) 194/411 (47%) e 2.03 (0.95,4.35) 7.48
USA Khera HTN 771722 (11%) 210/1541 (14%) S 0.76 (0.57,1.00)  9.56
USA Rentsch ALL 103/169 (61%) 194/416 (47%) - 1.79 (1.24,2.57) 9.28
USA Nguyen ALL 58/70 (83%) 298/619 (48%) —— 5.21 (2.74,9.89) 8.07
USA Mehta ALL 64/116 (55%) 357/1619 (22%) - 4.35(2.96,6.39) 9.20
Italy Bravi ALL 88/252 (35%) 366/1351 (27%) -~ 1.44(1.09,1.92) 9.54
USA Schneeweiss HTN 246/8484 (3%) 317/8653 (4%) 0.79 (0.66,0.93) 9.83
Italy Giorgi Rossi ~ ALL 277/450 (62%) 798/2203 (36%) - 2.82(2.29,3.47) 9.74
USA Dashti ALL 401/756 (53%) 980/3384 (29%) < 2.77 (2.36,3.25)  9.84
Subtotal (I-squared = 94.9%, p = 0.000) <> 1.95 (1.29,2.95)  100.00
ARB
Spain Golpe HTN 36/89 (40%) 33/68 (49%) ——t— 0.72 (0.38,1.36)  7.72
Italy Felice HTN 36/42 (86%) 87/91 (96%) ¢ 0.28 (0.07,1.04)  4.52
USA Chang ALL 15/39 (38%) 162/804 (20%) — 2.48 (1.27,4.83) 7.56
USA Ebinger ALL 28/41 (68%) 186/401 (46%) —— 2.49 (1.25,4.95) 7.47
USA Khera HTN 93/731 (13%) 194/1532 (13%) -~ 1.01(0.77,1.31)  9.38
USA Rentsch ALL 49/94 (52%) 248/491 (51%) —— 1.07 (0.69, 1.66)  8.69
USA Nguyen ALL 41/57 (72%) 315/632 (50%) —— 2.58 (1.42,4.69) 7.92
USA Mehta ALL 52/98 (53%) 369/1637 (23%) —— 3.88 (2.57,5.87) 8.81
Italy Bravi ALL 90/228 (39%) 364/1375 (26%) --- 1.81(1.35,2.42) 9.30
USA Schneeweiss HTN 201/7571 (3%) 304/8258 (4%) S g 0.71(0.60,0.86)  9.61
Italy Giorgi Rossi ~ ALL 224/368 (61%) 851/2285 (37%) - 2.62(2.09,3.29) 9.50
USA Dashti ALL 185/348 (53%) 1196/3792 (32%) - 2.46 (1.97,3.07) 9.51
Subtotal (I-squared = 93.1%, p = 0.000) L @ 1.57 (1.07,2.31)  100.00
NOTE: Weights are from random effects analysis
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Country  Author Patients Severity

ACEI/ARB

France  Villard ALL Severe

China Meng HTN Severe

China Feng Z HTN Severe/Critical
China LiuY HTN Severe

China Zeng Z HTN Severe

China Feng Y HTN Severe/Critical
China Huang HTN Severe/Critical
China Yang HTN Severe/Critical
China Hu HTN Severe/Critical
China Liu X HTN Severe/Critical
China Tan HTN Severe/Critical
Spain Jurado ALL Severe

China LiJ HTN Severe

China Pan HTN Severe/Critical
China Gao HTN Severe/Critical
China Li X ALL Severe

USA Shah P ALL Severe
Denmark Fosbgl ALL Severe

Subtotal (I-squared =81.2%, p = 0.000)

ACEi

France  Villard ALL Severe
China LiuY HTN Severe
China Feng Y HTN Severe/Critical
China LiJ HTN Severe
China Gao HTN Severe/Critical
Denmark Fosbol ALL Severe

Subtotal (I-squared = 55.8%, p = 0.046)

ARB

France Villard ALL Severe
China LiuY HTN Severe
China Feng Y HTN Severe/Critical
Spain Hernandez Castilla HTN Severe
China LiJ HTN Severe
China Gao HTN Severe/Critical
Denmark Fosbol ALL Severe

Subtotal (I-squared =65.7%, p = 0.008)

NOTE: Weights are from random effects analysis

ACEI/ARB n/N (%)

5/16 (31%)
4117 (24%)
1/16 (6%)
7/22 (32%)
15/28 (54%)
4/33 (12%)
13/20 (65%)
15/43 (35%)
28/65 (43%)
36/74 (49%)
27/31 (87%)
56/191 (29%)
57/115 (50%)
31/41 (76%)
74/183 (40%)
19/42 (45%)
104/207 (50%)
203/895 (23%)

4/10 (40%)
1/3 (33%)

1/8 (13%)
16/35 (46%)
24/52 (46%)
90/377 (24%)

1/6 (17%)

6/19 (32%)
4/27 (15%)
17/89 (19%)
43/83 (52%)
52/131 (40%)
110/630 (17%)

No

ACEI/ARB n/N (%)

10/28 (36%)
(48%)
(33%)

21/39 (54%)
(32%)

27/62 (44%)

24/30 (80%)
(42%)

33/84 (39%)
(47%)

60/69 (87%)

45/111 (41%)

116/247 (47%)

182/241 (76%)

179/527 (34%)

247/503 (49%)

162/324 (50%)

373/3585 (10%)

11/34 (32%)
27/58 (47%)
30/87 (34%)
157/327 (48%)
229/658 (35%)
486/4103 (12%)

14/38 (37%)
22/42 (52%)
27/68 (40%)
55/229 (24%)
130/279 (47%)
201/579 (35%)
466/3850 (12%)

it

Odds %
Ratio (95% CI) Weight

0.82 (0.22, 3.03) 3.70
0.33 (0.08, 1.31) 3.52
0.14 (0.02, 1.13) 1.95
0.40 (0.13, 1.20) 4.45
2.46 (0.94, 6.45) 4.99
0.18 (0.06, 0.57) 4.21
0.46 (0.13, 1.67) 3.79
0.73 (0.34, 1.58) 5.89
1.17 (0.61, 2.26) 6.39
1.07 (0.57, 2.00) 6.54
1.01 (0.29, 3.58) 3.85
0.61 (0.37, 0.99) 7.18
1.11 (0.71, 1.73) 7.39
1.00 (0.46, 2.17) 5.86
1.32 (0.93, 1.87) 7.78
0.86 (0.45, 1.61) 6.52
1.01 (0.71, 1.43) 7.77
2.53 (2.09, 3.05) 8.25
0.88 (0.63, 1.24) 100.00

1.39 (0.33, 5.97) 9.04
0.57 (0.05, 6.69) 3.75
0.27 (0.03, 2.31) 4.78
0.91 (0.45, 1.84) 21.92
1.61 (0.91, 2.83) 25.65
2.33 (1.81, 3.01) 34.87
1.41 (0.86, 2.33) 100.00

0.34 (0.04, 3.24) 2.63
0.42 (0.13, 1.31) 7.98
0.26 (0.08, 0.85) 7.72
0.75 (0.41, 1.37) 16.21
1.23 (0.75, 2.01) 18.95
1.24 (0.84, 1.83) 21.42
1.54 (1.22, 1.93) 25.09
0.95 (0.65, 1.39) 100.00
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No

%

Country Author Patients ACEi/ARBn/N (%)  ACEi/ARB n/N (%) Odds Ratio (95% CI)  Weight
ACEi/ARB |
Italy Sardu HTN 9/45 (20%) 3/17 (18%) ¢ 1.17 (0.28, 4.95) 2.95
China Zhou J ALL 14/184 (8%) 41792 (1%) | ——— 16,22 (5.27, 49.90) 3.63
China Hu HTN 9/65 (14%) 15/84 (18%) —_— 0.74 (0.30, 1.82) 416
China Xu HTN 8/40 (20%) 17/61 (28%) — 0.65 (0.25, 1.68) 4.03
Italy Benelli ALL 13/110 (12%) 15/301 (5%) ——— 2.56 (1.17, 5.56) 4.45
France Kormann ALL 11/14 (79%) 17/28 (61%) | 2.37 (0.54, 10.47) 2.87
Spain Lopez-Otero  ALL 13/78 (17%) 20/156 (13%) ——— 1.36 (0.64, 2.90) 4.50
China Pan HTN 3/41 (7%) 30/241 (12%) —o—l— 0.56 (0.16, 1.91) 3.38
Turkey Selcuk HTN 37/74 (50%) 7/39 (18%) ———— 4.57 (1.79, 11.66) 4.07
France Dauchet HTN 34/62 (55%) 12/23 (52%) D 1.11 (0.43, 2.90) 4,02
Italy Felice HTN 21/82 (26%) 25/51 (49%) ——— 0.36 (0.17, 0.75) 4.54
France Liabeuf ALL 35/96 (36%) 34/172 (20%) —— 2.33 (1.33, 4.08) 4.95
South Korea  Choi HTN 33/892 (4%) 44/428 (10%) —— 0.34 (0.21, 0.53) 5.14
USA Ebinger ALL 18/72 (25%) 59/370 (16%) —— 1.76 (0.96, 3.21) 4.86
USA Lam HTN 65/335 (19%) 55/279 (20%) - 0.98 (0.66, 1.46) 5.26
USA Shah P ALL 59/207 (29%) 62/324 (19%) -— 1.68 (1.12, 2.54) 5.24
USA Rentsch ALL 69/255 (27%) 53/330 (16%) -- 1.94 (1.30, 2.90) 5.25
UK Bean ALL 21/399 (5%) 106/801 (13%) —— 0.36 (0.22, 0.59) 5.10
USA Mehta ALL 47/212 (22%) 114/1523 (7%) - 3.52 (2.42, 5.13) 5.30
USA Richardson ~ HTN 87/413 (21%) 141/953 (15%) - 1.54 (1.14, 2.07) 5.42
USA Argenziano  ALL 71/284 (25%) 165/716 (23%) o 1.11 (0.81, 1.53) 5.38
Denmark Reilev ALL 118/1428 (8%) 182/8091 (2%) < 3.91 (3.08, 4.97) 5.49
Subtotal (I-squared = 90.1%, p = 0.000) b 1.42 (0.99, 2.03) 100.00
ACEi
Italy Sardu HTN 4/24 (17%) 8/38 (21%) . < 0.75 (0.20, 2.83) 4.67
Italy Benelli ALL 4/50 (8%) 24/361 (7%) . < 1.22 (0.41, 3.68) 5.89
France Kormann ALL 5/6 (83%) 23/36 (64%) | _ 2.83 (0.30, 26.87) 2.07
Spain Lopez-Otero  ALL 6/29 (21%) 27/205 (13%) o I 1.72 (0.64, 4.61) 6.67
France Dauchet HTN 13/31 (42%) 33/54 (61%) ——t 0.46 (0.19, 1.13) 7.31
Italy Felice HTN 9/40 (23%) 37/93 (40%) —— 0.44 (0.19, 1.03) 7.70
USA Ebinger ALL 5/31 (16%) 72/411 (18%) —— 0.91 (0.34, 2.44) 6.63
USA Shah P ALL 31/99 (31%) 90/432 (21%) —— 1.73 (1.07, 2.81) 11.09
USA Rentsch ALL 50/169 (30%) 72/416 (17%) - 2.01 (1.32, 3.05) 11.73
USA Mehta ALL 28/116 (24%) 133/1619 (8%) —— 3.56 (2.24, 5.64) 11.31
USA Richardson ~ HTN 36/168 (21%) 192/1198 (16%) - 1.43 (0.96, 2.13) 11.88
USA Kim L ALL 103/316 (33%) 513/1576 (33%) < 1.00 (0.77, 1.30) 13.06
Subtotal (I-squared = 73.1%, p = 0.000) <> 1.29 (0.91, 1.84) 100.00
ARB
Italy Sardu HTN 5/21 (24%) 7/41 (17%) ———— 1.52 (0.42, 5.53) 2.44
ltaly Benelli ALL 9/60 (15%) 19/351 (5%) —_—— 3.08 (1.32, 7.19) 5.15
France Kormann ALL 6/8 (75%) 22/34 (65%) ¢ 1.64 (0.28, 9.40) 1.39
Spain Lopez-Otero  ALL 7/50 (14%) 26/184 (14%) —_—— 0.99 (0.40, 2.43) 4.64
France Dauchet HTN 21/31 (68%) 25/54 (46%) 2.44 (0.97, 6.14) 4.44
Italy Felice HTN 12/42 (29%) 34/91 (37%) —o-l—_‘_ 0.67 (0.30, 1.48) 5.73
USA Ebinger ALL 13/41 (32%) 64/401 (16%) ——— 2.44 (1.20, 4.97) 6.82
USA Shah P ALL 28/108 (26%) 93/423 (22%) —— 1.24 (0.76, 2.02) 11.55
USA Rentsch ALL 23/94 (24%) 99/491 (20%) —— 1.28 (0.76, 2.16) 10.67
USA Mehta ALL 19/98 (19%) 142/1637 (9%) —— 2.53 (1.49, 4.30) 10.40
USA Richardson ~ HTN 51/245 (21%) 177/1121 (16%) -- 1.40 (0.99, 1.99) 16.62
USA Kim L ALL 98/257 (38%) 520/1638 (32%) - 1.33 (1.01, 1.74) 20.14
Subtotal (I-squared = 31.2%, p = 0.141) O 1.51 (1.22, 1.87) 100.00
NOTE: Weights are from random effects analysis ‘
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Country Author  Patients ACEI/ARB n/N (%) ACEI/ARB n/N (%)

ACEIi/ARB

Turkey  Senkal HTN
Denmark Holt ALL
ltaly Bravi ALL
Spain de Abajo ALL
UK Bean ALL

48/165 (29%)

57/225 (25%)

104/450 (23%)

206/477 (43%)

127/399 (32%)
)

Subtotal (I-squared = 94.7%, p = 0.000

ACEi

Turkey  Senkal HTN
Denmark Holt ALL
Italy Bravi ALL

Spain de Abajo ALL

15/60 (25%)
27/95 (28%)
56/252 (22%)
101/240 (42%)

Subtotal (I-squared = 83.7%, p = 0.000)

ARB

Turkey  Senkal HTN
Denmark Holt ALL
ltaly Bravi ALL
Spain de Abajo ALL

34/107 (32%)
30/131 (23%)
52/228 (23%)
105/237 (44%)

Subtotal (I-squared = 84.9%, p = 0.000)

NOTE: Weights are from random effects analysis

No

39/83 (47%)
107/464 (23%)
88/1153 (8%)
187/662 (28%)
288/801 (36%)

72/188 (38%)
137/594 (23%)
136/1351 (10%)
292/899 (32%)

53/141 (38%)
134/558 (24%)
140/1375 (10%)
288/902 (32%)

Odds %
Ratio (95% CI) Weight

0.46 (0.27, 0.80) 18.37
1.13 (0.78, 1.64) 19.90
3.64 (2.67, 4.95) 20.34
1.93 (1.51, 2.47) 20.71
0.83 (0.64, 1.07) 20.67
1.28 (0.69, 2.37) 100.00
0.54 (0.28, 1.03) 20.59
1.32 (0.82, 2.15) 24.23
2.55 (1.81, 3.61) 27.10
(
(

1.51 (1.13, 2.02) 28.09
1.36 (0.82, 2.28) 100.00

0.77 (0.45, 1.31) 22.52
0.94 (0.60, 1.48) 24.18
2.61 (1.83, 3.72) 26.08
1.70 (1.27, 2.27) 27.22
1.38 (0.83, 2.29) 100.00
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No

Odds

%

Country Author Patients Severity ACEI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% Cl)  Weight
ACEIi/ARB
China Huang HTN Ventilator 1/20 (5%) 3/30 (10%) ¢ 0.47 (0.05,4.91) 0.75
China Tan HTN Ventilator 2/31 (6%) 9/69 (13%) ¢ 0.46 (0.09, 2.27) 1.47
China Hu HTN Ventilator 8/65 (12%) 14/84 (17%) —— 0.70 (0.28, 1.79) 3.25
China Xu HTN Ventilator 7/40 (18%) 16/61 (26%) $ 0.60 (0.22, 1.61) 3.00
Italy Sardu HTN Ventilator 19/45 (42%) 717 (41%) ¢ 1.04 (0.34, 3.24) 2.51
China Gao HTN Ventilator 5/183 (3%) 25/527 (5%) —‘—'— 0.56 (0.21, 1.50) 3.08
South Korea Jung S-Y ALL Ventilator 14/377 (4%) 22/1577 (1%) — 2.73(1.38,5.38) 4.65
Switzerland Regina ALL Ventilator 11/51 (22%) 26/149 (17%) ——— 1.30 (0.59, 2.87) 3.98
Italy Parigi ALL Ventilator 18/114 (16%) 31/211 (15%) —— 1.09 (0.58, 2.05) 4.98
South Korea Choi HTN Ventilator 22/892 (2%) 28/428 (7%) —— 0.36 (0.20, 0.64) 5.41
South Korea Kim JH HTN ITU/Ventilator/Death 23/682 (3%) 28/608 (5%) —— 0.72 (0.41,1.27) 5.48
USA Ebinger ALL Ventilator 13/72 (18%) 39/370 (11%) . 1.87 (0.94, 3.71) 4.61
France Oussalah ALL Ventilator 20/43 (47%) 34/1083 (33%) e — 1.76 (0.85, 3.65) 4.35
USA Chang ALL ITU/Ventilator 6/27 (22%) 50/150 (33%) — el 0.57 (0.22, 1.51) 3.11
China Zhang HTN Ventilator 9/188 (5%) 51/940 (5%) ——— 0.88 (0.42, 1.81) 4.35
USA Shah P ALL Ventilator 46/207 (22%) 52/324 (16%) —— 1.49 (0.96, 2.33) 6.43
USA Mehta ALL Ventilator 30/212 (14%) 81/1523 (5%) —— 2.93(1.88, 4.59) 6.40
USA Richardson HTN Ventilator 79/413 (19%) 122/953 (13%) - 1.61 (1.18,2.20) 7.50
Spain Martinez—del Rio ALL Ventilator/Death 126/400 (32%) 138/521 (26%) - 1.28 (0.96, 1.70) 7.68
Italy Mancia ALL Ventilator/Death 364/2896 (13%) 253/3376 (7%) L 1.77 (1.50, 2.10) 8.46
USA Reynolds ALL ITU/Ventilator/Death 336/1374 (24%) 666/4520 (15%) < 1.87 (1.62,2.17) 8.57
Subtotal (I-squared = 73.5%, p = 0.000) <> 1.23 (1.00, 1.52) 100.00
ACEi
Italy Sardu HTN Ventilator 10/24 (42%) 16/38 (42%) —— 0.98 (0.35, 2.77) 2.86
China Gao HTN Ventilator 1/52 (2%) 29/658 (4%) ¢ } 0.43 (0.06, 3.19) 0.84
USA Ebinger ALL Ventilator 4/31 (13%) 48/411 (12%) ¢ 1.12(0.38, 3.34) 2.61
USA Chang ALL ITU/Ventilator 3/12 (25%) 53/165 (32%) — 0.70 (0.18,2.71) 1.79
USA Shah P ALL Ventilator 23/99 (23%) 75/432 (17%) e 1.44 (0.85, 2.44) 8.06
USA Mehta ALL Ventilator 17/116 (15%) 94/1619 (6%) —— 2.79 (1.60, 4.85) 7.56
USA Richardson HTN Ventilator 33/168 (20%) 168/1198 (14%) —— 1.50 (0.99, 2.27) 10.70
Spain Martinez—del Rio ALL Ventilator/Death 53/159 (33%) 211/762 (28%) —— 1.31 (0.91, 1.88) 12.08
USA Schneeweiss HTN Ventilator 158/8484 (2%) 163/8653 (2%) - 0.99 (0.79, 1.23) 17.06
ltaly Mancia ALL Ventilator/Death 197/1502 (13%) 420/4770 (9%) - 1.56 (1.31,1.87) 18.53
USA Reynolds ALL ITU/Ventilator/Death 150/627 (24%) 852/5267 (16%) - 1.63 (1.34,1.99) 17.91
Subtotal (I-squared = 55.2%, p = 0.014) <> 1.40 (1.16, 1.69) 100.00
ARB |
Italy Sardu HTN Ventilator 9/21 (43%) 17/41 (41%) . _ 1.06 (0.37, 3.07) 3.31
China Gao HTN Ventilator 4/131 (3%) 26/579 (4%) ¢ 0.67 (0.23, 1.95) 3.28
USA Ebinger ALL Ventilator 9/41 (22%) 43/401 (11%) —_—— 2.34 (1.05, 5.23) 5.08
USA Chang ALL ITU/Ventilator 3/15 (20%) 53/162 (33%) ¢ 0.51(0.14,1.90) 2.34
USA Shah P ALL Ventilator 23/108 (21%) 75/423 (18%) — 1.26 (0.74,2.12) 8.63
USA Mehta ALL Ventilator 13/98 (13%) 98/1637 (6%) . 2.40 (1.29, 4.46) 7.18
USA Richardson HTN Ventilator 46/245 (19%) 155/1121 (14%) —— 1.44 (1.00, 2.07) 11.78
USA Schneeweiss HTN Ventilator 113/7571 (1%) 142/8258 (2%) - 0.87 (0.68, 1.11) 14.32
Spain Martinez—del Rio ALL Ventilator/Death 73/241 (30%) 191/680 (28%) —— 1.11 (0.81, 1.53) 12.69
Italy Mancia ALL Ventilator/Death 167/1394 (12%) 450/4878 (9%) - 1.34(1.11,1.62) 15.61
USA Reynolds ALL ITU/Ventilator/Death 193/778 (25%) 809/5116 (16%) - 1.76 (1.47,2.10) 15.79
Subtotal (I-squared =67.9%, p = 0.001) <> 1.31 (1.06, 1.62) 100.00
NOTE: Weights are from random effects analysis
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No Odds %

Country Author Patients Severity ACEI/ARB n/N (%) ACEi/ARB n/N (%) Ratio (95% CI) Weight
ACEi/ARB

South Korea Jung S-Y ALL ECMO  1/377 (0%) 211577 (0%) * 2.09 (0.19, 23.16) 22.67
South Korea Choi HTN ECMO  5/892 (1%) 1/428 (0%) . 2.41 (0.28, 20.67) 28.31
China Hu HTN ECMO  3/65 (5%) 3/84 (4%) * 1.31 (0.25, 6.70) 49.02

Subtotal (I-squared = 0.0%, p = 0.892) <i> 1.73 (0.55, 5.43) 100.00

NOTE: Weights are from random effects analysis
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o Odds %

Country Author Patients ACEI/ARB n/N (%) ACEIi/ARB n/N (%) Ratio (95% ClI) Weight
ACEi/ARB
China Zeng Z HTN 2/28 (7%) 5/47 (11%) - 0.65 (0.12, 3.58) 0.92
China Zhou X HTN 2/15 (13%) 5/21 (24%) < 0.49 (0.08, 2.97) 0.86
Italy Sardu HTN 7/45 (16%) 2/17 (12%) - 1.38 (0.26, 7.42) 0.94
China Yang HTN 2/43 (5%) 11/83 (13%) -~ 0.32 (0.07, 1.51) 1.04
Italy Trecarichi ALL 3/16 (19%) 11/32 (34%) -~ 0.44 (0.10, 1.88) 1.14
Italy Zangillo ALL 5/18 (28%) 12/55 (22%) e — 1.38 (0.41, 4.64) 1.40
France Oussalah ALL 10/43 (23%) 9/104 (9%) e — 3.20 (1.20, 8.55) 1.72
South Korea  Kim JH HTN 10/682 (1%) 12/608 (2%) e 1 0.74 (0.32, 1.72) 1.94
China Gao HTN 4/183 (2%) 19/527 (4%) — 0.60 (0.20, 1.78) 157
Italy Inciardi ALL 9/30 (30%) 17/69 (25%) -~ 1.31 (0.51, 3.40) 1.77
South Korea Hwang ALL 5/13 (38%) 21/90 (23%) e — 2.05 (0.61, 6.95) 1.40
China Chen ALL 3/11 (27%) 28/112 (25%) ——— 1.12 (0.28, 4.54) 1.20
China Xu HTN 11/40 (28%) 21/61 (34%) e =3 S 0.72 (0.30, 1.73) 1.90
Italy Felice HTN 15/82 (18%) 18/51 (35%) . 0.41 (0.18, 0.92) 2.02
Turkey Selcuk HTN 31/74 (42%) 4/39 (10%) ——— 6 31 (2.0, 19.58) 1.51
Spain Lopez-Otero ALL 11/210 (5%) 27/755 (4%) e 49 (0.73, 3.06) 2.16
USA Mehta ALL 8/211 (4%) 34/1494 (2%) e 69 (0.77, 3.71) 2.05
ltaly Conversano ALL 21/69 (30%) 211122 (17%) 1 .10 (1.05, 4.22) 2.20
China Guo ALL 719 (37%) 36/168 (21%) — 2 14 (0.79, 5.83) 1.69
Spain Hernandez Castilla HTN 23/183 (13%) 20/135 (15%) I 0.83 (0.43, 1.58) 2.29
USA Nguyen ALL 11/99 (11%) 34/257 (13%) 0.82 (0.40, 1.69) 2.15
Italy Giacomelli ALL 23/62 (37%) 25/171 (15%) ———— 3.44 (1.77,6.71) 2.25
China Pan HTN 4/41 (10%) 63/241 (26%) e — 0.31 (0.10, 0.89) 1.60
Italy Benelli ALL 25/110 (23%) 47/301 (16%) 1.59 (0.92, 2.74) 2.47
China LiJ HTN 21/115 (18%) 56/247 (23%) 0.76 (0.44, 1.33) 2.44
UK Baker ALL 17/70 (24%) 63/216 (29%) 0.78 (0.42, 1.45) 2.33
South Korea  Jung S-Y ALL 33/377 (9%) 51/1577 (3%) —— 2.87 (1.82, 4.52) 2.62
USA Shah P ALL 38/207 (18%) 48/324 (15%) 1.29 (0.81, 2.06) 2.60
China Zhang HTN 7/188 (4%) 92/940 (10%) —— 0.36 (0.16, 0.78) 2.05
South Korea  Lee ALL 50/977 (5%) 62/7289 (1%) —— 6.29 (4.30, 9.18) 2.73
USA Lam HTN 58/335 (17%) 62/279 (22%) 0.73 (0.49, 1.09) 2.70
Spain Lorente—Ros ALL 60/225 (27%) 80/482 (17%) —— 1.83 (1.25, 2.67) 273
International  Jung C ALL 62/157 (39%) 85/167 (51%) 0.63 (0.41, 0.98) 2.64
China Zeng H ALL 8/62 (13%) 157/969 (16%) 0.77 (0.36, 1.64) 2.09
USA Dashti ALL 118/1104 (11%) 69/3036 (2%) - 5.15 (3.79, 6.99) 2.83
Italy laccarino ALL 106/655 (16%) 82/936 (9%) - 2.01(1.48, 2.73) 2.83
Italy Giorgi Rossi ALL 108/818 (13%) 109/1835 (6%) - 241 (1.82, 3.19) 2.87
Spain Martinez—del Rio ALL 121/400 (30%) 127/521 (24%) .35 (1.00, 1.80) 2.85
UK Bean ALL 106/399 (27%) 182/801 (23%) x .23 (0.93, 1.62) 2.87
USA Richardson HTN 130/413 (31%) 254/953 (27%) .26 (0.98, 1.63) 2.90
USA Ip HTN 137/460 (30%) 262/669 (39%) - .66 (0.51, 0.85) 2.90
Denmark Fosbal ALL 181/895 (20%) 297/3585 (8%) - 81 (2.29, 3.43) 2.95
Denmark Reilev ALL 187/1428 (13%) 337/8091 (4%) - 47 (2.87, 4.19) 2.96
Spain Poblador-Plou ALL 272/1070 (25%) 499/3342 (15%) & .94 (1.64, 2.30) 2.98
USA Gupta ALL 311/766 (41%) 473/1449 (33%) < 41 (1.18, 1.69) 2.97
USA Khera HTN 664/4587 (14%) 466/3346 (14%) ¢ 1 105 (0.92, 1.19) 3.00
Subtotal (lI-squared = 89.9%, p = 0.000) .35 (1.11, 1.65) 100.00
ACEi
Italy Sardu HTN 4/24 (17%) 5/38 (13%) ———— 1.32 (0.32, 5.50) 1.60
Italy Zangrillo ALL 3/8 (38%) 14/65 (22%) -0~ 2.19 (0.46, 10.28) 1.41
China Gao HTN 1/52 (2%) 22/658 (3%) >— 0.57 (0.07, 4.29) 0.91
Italy Felice HTN 8/40 (20%) 25/93 (27%) L . <o 0.68 (0.28, 1.67) 2,92
ltaly Conversano HTN 14/35 (40%) 20/61 (33%) e — 1.37 (0.58, 3.24) 3.06
Spain Lépez-Otero ALL 2/77 (3%) 36/888 (4%) -9~ 63 (0.15, 2.67) 1.57
USA Mehta ALL 6/116 (5%) 36/1589 (2%) | —— e — .35 (0.97, 5.70) 2.97
USA Nguyen ALL 4/58 (7%) 41/298 (14%) ———— .46 (0.16, 1.35) 2.39
Kuwait Ayed ALL 5/10 (50%) 40/93 (43%) - 1 32 (0.36, 4.89) 1.82
Italy Giacomelli ALL 9/31 (29%) 39/202 (19%) et — 1.71 (0.73, 4.00) 3.10
Italy Benelli ALL 11/50 (22%) 61/361 (17%) e 1.39 (0.67, 2.86) 3.61
China LiJ HTN 7/35 (20%) 70/327 (21%) e — 0.92 (0.38, 2.19) 3.03
USA Shah P ALL 20/99 (20%) 66/432 (15%) —— 1.40 (0.80, 2.45) 4.40
South Korea  Lee ALL 2/36 (6%) 110/8230 (1%) 4.34 (1.03, 18.30) 1.58
China Wang ALL 30/62 (48%) 103/282 (37%) 1.63 (0.94, 2.84) 4.41
International Jung C ALL 19/62 (31%) 128/262 (49%) 0.46 (0.26, 0.84) 4.23
USA Dashti ALL 80/756 (11%) 107/3384 (3%) 3 62 (2.68, 4.90) 5.66
ltaly laccarino ALL 63/348 (18%) 125/1243 (10%) .98 (1.42, 2.75) 5.53
Italy Giorgi Rossi ALL 56/450 (12%) 161/2203 (7%) 1 80 (1.31, 2.49) 5.56
Spain Martinez—del Rio ALL 51/159 (32%) 197/762 (26%) 1.35 (0.94, 1.96) 5.33
USA Kim L ALL 53/316 (17%) 264/1576 (17%) 1.00 (0.72, 1.38) 5.56
USA Richardson HTN 55/168 (33%) 329/1198 (27%) 1.29 (0.91, 1.82) 5.45
Denmark Fosbal ALL 76/377 (20%) 402/4103 (10%) 2.32(1.77, 3.05) 5.78
Spain Poblador-Plou ALL 104/400 (26%) 667/4012 (17%) 1.76 (1.39, 2.24) 5.92
USA Gupta ALL 154/401 (38%) 630/1814 (35%) 1.17 (0.94, 1.46) 5.98
USA Khera HTN 319/2361 (14%) 811/5572 (15%) 0.92 (0.80, 1.05) 6.24
Subtotal (I-squared = 80.8%, p = 0.000) 1.39 (1.18, 1.71) 100.00
ARB
Italy Sardu HTN 3/21 (14%) 6/41 (15%) 0.97 (0.22, 4.35) 1.32
Italy Zangrillo ALL 3/11 (27%) 14/62 (23%) 1.29 (0.30, 5.50) 1.38
China Gao HTN 3/131 (2%) 20/579 (3%) 0.66 (0.19, 2.24) 1.78
Italy Felice HTN 7142 (17%) 26/91 (29%) 0.50 (0.20, 1.27) 257
ltaly Conversano HTN 7/33 (21%) 27/63 (43%) ——— 0.36 (0.14, 0.95) 243
Spain Lépez-Otero ALL 9/134 (7%) 29/831 (3%) 1.99 (0.92, 4.31) 3.16
USA Mehta ALL 2/97 (2%) 40/1608 (2%) 0.83 (0.20, 3.47) 1.41
Spain Hernandez Castilla HTN 11/89 (12%) 32/229 (14%) 0.87 (0.42, 1.81) 3.32
USA Nguyen ALL 7/41 (17%) 38/315 (12%) 1.50 (0.62, 3.62) 273
Italy Giacomelli ALL 14/31 (45%) 34/202 (17%) o+ m— 4.07 (1.83, 9.03) 3.05
Italy Benelli ALL 14/60 (23%) 58/351 (17%) 1.54 (0.79, 2.98) 3.64
China LiJ HTN 15/83 (18%) 62/279 (22%) 0.77 (0.41, 1.44) 3.81
USA Shah P ALL 18/108 (17%) 68/423 (16%) 1.04 (0.59, 1.84) 4.10
South Korea  Lee ALL 48/941 (5%) 64/7325 (1%) 6.10 (4.17, 8.92) 5.10
International  Jung C ALL 43/95 (45%) 104/229 (45%) 0.99 (0.61, 1.61) 4.56
USA Dashti ALL 38/348 (11%) 149/3792 (4%) 3.00 (2.06, 4.36) 5.13
Italy laccarino ALL 43/307 (14%) 145/1284 (11%) 1.28 (0.89, 1.84) 5.18
Italy Giorgi Rossi ALL 52/368 (14%) 165/2285 (7%) 2.11 (1.51, 2.95) 5.35
Spain Martinez-del Rio ALL 70/241 (29%) 178/680 (26%) 1.15 (0.83, 1.60) 5.38
USA Kim L ALL 52/257 (20%) 266/1638 (16%) 1.31(0.94, 1.82) 5.36
USA Richardson HTN 75/245 (31%) 309/1121 (28%) 1.16 (0.86, 1.57) 5.51
Denmark Fosbel ALL 84/630 (13%) 394/3850 (10%) 1.35(1.05, 1.74) 5.74
Spain Poblador—Plou ALL 168/670 (25%) 603/3742 (16%) <= 1.74 (1.43, 2.12) 5.98
USA Gupta ALL 157/365 (43%) 627/1850 (34%) = 1.47 (1.17, 1.85) 5.84
USA Khera HTN 345/2226 (15%) 785/5707 (14%) ’ 1.15(1.00, 1.32) 6.17
Subtotal (I-squared = 80.9%, p = 0.000) <> 1.41 (1.16, 1.71) 100.00
NOTE: Weights are from random effects analysis
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