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Supplementary Table S1. Searching strategy in PubMed and Cochrane Collaboration Library
	Pubmed
	"hypertension"[All Fields] OR "blood pressure"[All Fields]) AND "antihypertensive agents"[All Fields]) OR "adrenergic beta antagonists"[All Fields]) OR "atenolol"[All Fields]) OR "metoprolol"[All Fields]) OR "pindolol"[All Fields]) OR "timolol"[All Fields]) OR "oxprenolol"[All Fields]) OR "nadolol"[All Fields]) OR "labetalol"[All Fields]) OR "celiprolol"[All Fields]) OR "bisoprolol"[All Fields]) OR "acebutolol"[All Fields]) OR "propranolol"[All Fields]) OR "xamoterol"[All Fields]) OR "bucindolol"[All Fields]) OR "carvedilol"[All Fields]) OR "nebivolol"[All Fields]) OR "alprenolol"[All Fields]) OR "carteolol"[All Fields]) OR "practolol"[All Fields]) OR "sotalol"[All Fields]) AND "randomized controlled trial"[Filter]) NOT "animal"[Filter] N=17,625 records

	Cochrane Collaboration Library
	#1 hypertension; #2 blood pressure; #3 antihypertensive agents; #4  #1 or #2, #5  #3 and #4; #6 adrenergic beta blockers; #7 atenolol; #8 metoprolol; #9 pindolol; #10 timolol; #11 oxprenolol; #12 nadolol; #13 labetalol; #14 celiprolol; #15 nebivolol; #16 bisoprolol; #17 acebutolol; #18 propranolol; #19 xamoterol; #20 bucindolol; #21 carvedilol;  #22 alprenolol; #23 carteolol; #24 practolol; #25 sotalol; #26 {OR #5-#25} in Trials Limits; #27 animal; #28 #26 NOT #27 in Trials Limits  N= 23,740 records





Supplementary Table S2. Excluded studies and reason for exclusion
	Reason of exclusion
	Excluded studies, First author or trial acronym (year)REF

	1. number of total outcomes less than 5 or no events
	Palazzuoli (2005)E68, EVIDENCE (2017)E69, Hansson (2017)E70, Broch et al (2016)E71, Sumbria (2014)E72, Guha (2013)E73, Lin (2013)E74, DETECT (2013)E75, CARDHIAC (2008)E76, COSMOS (2010)E77, Boissel (1995)E78, van der Does (1999)E79, REASON (2009)E80, ELIZA trial (2013)E81, SILVHIA study (2011)E82, Kim (2013)E83, Galzerano (2012)E85, Ozaydin (2016)E66, Yusuf (1979)E19, Takeda (2004)E130, ELANDD (2012)E129, SWEDIC (2004)E67  [N=22]

	2. follow-up (on-treatment) of less than 6 months 
	ISIS-1 (1986)E42, Evemy (1978)E23, Heber (1987)E34, Roberts (1984)E38, Thompson (1979)E13, Tonkin (1981) E15, Bristow (1994)E131, CHHIPS (2009)E86, Mittal (2017)E87, EARLY-BAMI (2016)E88, POISE (2008)E89, Woodley (1991)E90, Olsen (1995)E91, METOCARD-CNIC (2013)E92, Roque (1987)E93, BEAT-AMI (2016)E132, EXPLOR (2014)E94, Giles (2013)E95, Lewin (2013)E96, Dietz (2008)E133, Nilsson (2007)E134, IMAGE (1996)E135, Pehrsson (2000)E136, TIBBS (1995)E137, NEHIS (2017)E138, Weber (2012)E139, Balcon (1996)E1, Clausen (1966)E2, Multicentre (1966)E3, Barber (1967)E4, Norris (1968)E5, Kahler (1968)E6, Ledwich (1968)E7, Snow (1966)E8, Fuccella (1969)E9, Briant (1970)E10, Pitt (1976)E11, Lombardo (1979)E12, Hutton (1979)E14, Gupta (1982)E16, Roland (1980)E20, Wilcox (1979)E17, CPRG (1981)E18, Hjalmarson (1981)E101, Sloman (1967)E21, Waagstein (1975)E22, Peter (1978)E24, Norris (1978)E25, Mueller (1980)E26, McLeod (1980)E27, Lloyd (1988)E28, Azancot (1982)E29, von Essen (1982)E30, Yusuf (1983)E32, Nigam (1983)E31, Federman (1984)E33, AAMI (1984)E36, MILIS (1984)E38, MIAMIE39, Owensby (1984)E40, COMMIT (2005)E46, EMIT (2002)E47, Gardtman (1999)E48, PREMIS (1988)E49, ICSG (1984)E50, TIARA (1987)E51, Rossi (1983)E52, Galcerá-Tomás (2001)E41, Curtis (1991)E53, McMurray (1991)E54, Ranganathan (1988)E55, TIMI IIb (1989)E37, Van de Werf (1993)E56, Yang (1987)E57, Pollock (1990)E58, Woodley (1991)E59, Paolisso (1992)E60, Wisenbaugh (1993)E63, Eichhorn (1994)E64, Metra (1994)E65, Olsen (1995)E61, Krum (1995)E62 [N=82]

	3. no randomization
	Mazur E45, Carvedilol or Metoprolol Evaluation Study (2015)E100, Studinger (2013)E97, Golikov (1983)E43, Johansson (1980)E44, ADaPT (2008)E145 [N=6]

	4. comparison between two different beta-blockers
	COMET (2003)E102, Boberg (1992)E103, GEMINI (2004)E104, Jonsson (2005)E105, Kukin (1999)E106, BETACAR (2006)E107, Metra (2000)E108, Toyoda (2017)E109, CREATIVE (2017)E110, Oh et al (2016)E111, Hung et al (2016)E112, CIBIS-ELD (2016)E113, Erdil (2014)E114, Karabacak et al (2015)E84, Redon (2014)E115, EFFORT (2013)E116, MAIN-CHF II trial (2014)E99, CARNEBI (2013)E98, Park (2013)E117, Marrazzi (2011)E140  [N=20]

	5. cross-over studies
	PATHWAY-2 (2015)E118, Findlay (1987)E119, Hopkinson (1991)E120  [N=3]

	6. same drug at two different periods or posology
	Jiang (2017)E121, AF Carvedilol study (2017)E122, IMPACT-HF (2004)E123, J-CHF (2013)124 [N=4]

	7. unusual comparison or mixed drug comparison including a beta-blocker or overlapping population
	MEMO (1999)E125, STOP (1991)E141,  CAPPP (1999)E142, NORDIL (2000)E143, STOP-2 (1999)E144,  MAPPHY (1998)E146   [N=6]

	8. Age <18 years
	Forteza (2016)E126, Sandor (2015)E127, Lacro (2014)E128 [N=3]


References of all excluded studies (N=146) are reported in the present supplemental material as Supplementary References. 












Supplementary Table S3. Selected (included) trials of beta-blockers compared with placebo, no treatment or less intense treatment 
	Trial, publication year
	Clinical setting, randomization time
	Hypertension prevalence, %
	
	Drugs compared
	
	Patient number
	Follow-up, years
	
	Baseline BP, mmHg
	
	Achieved SBP,
mmHg
	
	Achieved DBP, mmHg

	
	
	
	
	Active
	Control
	
	
	
	
	SBP
	DBP
	
	Active
	Control
	
	Active
	Control

	Ahlmark et al [34], 1974 
	AMI (at 15 days after)
	NR
	
	Alprenolol
	Untreated
	
	162
	2
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Andersen et al [35], 1979 
	AMI
(at admission)
	NR
	
	Alprenolol
	Placebo
	
	470
	1
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Anderson et al [36], 1985 
	HF
	NR
	
	Metoprolol
	Untreated
	
	50
	1.6
	
	118
	74
	
	NR
	NR
	
	NR
	NR

	ANZHF [37], 1997 
	HF
	NR
	
	Carvedilol
	Placebo
	
	415
	1.6
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	APSI [38], 1990 
	AMI (3-31 days)
	33
	
	Acebutolol
	Placebo
	
	607
	1
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Aronow et al [39], 1997 
	HF
	52
	
	Propranolol
	Untreated
	
	158
	2.7
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	ASIST [40], 1994 
	CHD
	30
	
	Atenolol
	Placebo
	
	306
	0.9
	
	137.5
	80
	
	NR
	NR
	
	NR
	NR

	ASPSG [41], 1983 
	AMI (1-21 days)
	70
	
	Pindolol
	Placebo
	
	529
	2
	
	120.8
	76.4
	
	NR
	NR
	
	NR
	NR

	Baber et al [42],1980 
	AMI (2-14 days)
	14
	
	Propranolol
	Placebo
	
	720
	0.5
	
	143.5
	91.4
	
	NR
	NR
	
	NR
	NR

	Barber et al [43], 1976
	AMI
(at admission)
	NR
	
	Practolol
	Placebo
	
	484
	2
	
	118
	NR
	
	NR
	NR
	
	NR
	NR

	Basu et al [44], 1997
	AMI
(at first day)
	NR
	
	Carvedilol
	Placebo
	
	146
	0.5
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	BCAPS [45], 2001 
	Subclinical atherosclerosis
	22
	
	Metoprolol
	Placebo
	
	398
	3
	
	138.5
	85
	
	137.5
	141.6
	
	NR
	NR

	BEAT [46], 2002 
	AMI
(in-hospital) and LVD
	NR
	
	Bucindolol
	Placebo
	
	343
	0.5
	
	121
	72.5
	
	123
	128
	
	73
	75

	BEST [47], 2004 
	HF
	59
	
	Bucindolol
	Placebo
	
	2708
	2
	
	117
	71
	
	NR
	NR
	
	NR
	NR

	BHAT [48], 1982 
	AMI (5-21 days)
	40.2
	
	Propranolol
	Placebo
	
	3837
	2.1
	
	112
	72.4
	
	127
	130
	
	80
	81

	Bristow et al [49], 1996
	HF
	NR
	
	Carvedilol
	Placebo
	
	345
	0.5
	
	115
	71
	
	116
	116
	
	70.5
	71

	CAPITAL-RCT [50], 2018 
	AMI
(2 to 8 days)
	60
	
	Carvedilol
	Untreated
	
	794
	3.9
	
	121
	70.5
	
	NR
	NR
	
	NR
	NR

	Capricorn [51], 2001 
	AMI (3-21 days) and LVD
	54
	
	Carvedilol
	Placebo
	
	1959
	1.3
	
	121.2
	73.1
	
	NR
	NR
	
	NR
	NR

	CARMEN [52], 2004
	HF
	33
	
	Carvedilol and enalapril
	Enalapril
	
	381
	1.5
	
	131
	80
	
	131
	132
	
	77.8
	80

	CELICARD [53], 2000 
	HF
	57
	
	Celiprolol
	Placebo
	
	124
	1
	
	128
	78
	
	NR
	NR
	
	NR
	NR

	CHRISTMAS [54], 2003 
	HF
	NR
	
	Carvedilol
	Placebo
	
	387
	0.5
	
	127
	77
	
	116
	125
	
	71
	78

	CIBIS II [55], 1999 
	HF
	NR
	
	Bisoprolol
	Placebo
	
	2647
	1.3
	
	129.6
	79.7
	
	NR
	NR
	
	NR
	NR

	CIBIS [56], 1994
	HF
	NR
	
	Bisoprolol
	Placebo
	
	641
	1.9
	
	126.5
	78.5
	
	NR
	NR
	
	NR
	NR

	Cice et al [57], 2003 
	HF, Dialysis
	NR
	
	Carvedilol
	Placebo
	
	114
	2
	
	134.5
	75
	
	123
	134
	
	68
	74

	Cohn et al [58], 1997 
	HF
	NR
	
	Carvedilol
	Placebo
	
	105
	0.5
	
	116
	72.5
	
	110.6
	118.5
	
	68.7
	72.7

	Colucci et al [59], 1996 
	HF
	NR
	
	Carvedilol
	Placebo
	
	366
	0.6
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	COPERNICUS [60], 2001
	HF
	NR
	
	Carvedilol
	Placebo
	
	2289
	0.9
	
	123
	76
	
	120.6
	121
	
	73.3
	74.2

	Darasz et al [61], 1995
	AMI
(up to 12 days)
	NR
	
	Xamoterol
	Placebo
	
	47
	0.5
	
	124
	76.5
	
	NR
	NR
	
	NR
	NR

	De Milliano [62], 2002 
	HF
	65
	
	Metoprolol
	Placebo
	
	54
	0.5
	
	131
	NR
	
	128
	135
	
	NR
	NR

	Dutch-TIA [63], 1993 
	Post-stroke
	65
	
	Atenolol
	Placebo
	
	1473
	2.6
	
	157.5
	91
	
	147.5
	152.8
	
	85
	87.9

	EIS [64], 1984 
	AMI
(14-36 days)
	25
	
	Oxprenolol
	Placebo
	
	1741
	1
	
	127.6
	81.2
	
	NR
	NR
	
	NR
	NR

	ENECA [65], 2005 
	HF
	57.3
	
	Nebivolol
	Placebo
	
	240
	0.7
	
	135.5
	80.5
	
	136
	136
	
	80.5
	80.5

	Engelmeier et al [66], 1985
	HF
	NR
	
	Metoprolol
	Placebo
	
	25
	1
	
	120.5
	92
	
	NR
	NR
	
	NR
	NR

	Fisher et al [67], 1994
	HF
	NR
	
	Metoprolol
	Placebo
	
	50
	0.5
	
	117
	73.5
	
	NR
	NR
	
	NR
	NR

	Hansteen et al [68], 1982
	AMI (4-6 days)
	56
	
	Propranolol
	Placebo
	
	560
	1
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	HEP [69], 1986
	Hypertension
	100
	
	Atenolol
	Untreated
	
	884
	4.4
	
	196
	98
	
	162.1
	180.1
	
	77
	88

	Hori et al [70], 2004
	HF
	24
	
	Carvedilol
	Placebo
	
	173
	0.8
	
	118.5
	72.3
	
	NR
	NR
	
	NR
	NR

	ISDPG [71], 1992 
	AMI
(20-40 days)
	NR
	
	Oxprenolol
	Placebo
	
	973
	1.8
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	J-DHF [72], 2013 
	HF
	81
	
	Carvedilol
	Untreated
	
	245
	3.2
	
	133.5
	74.5
	
	NR
	NR
	
	NR
	NR

	Julian et al [73], 1982
	AMI (5-14 days)
	12
	
	Sotalol
	Placebo
	
	1456
	1
	
	122.8
	NR
	
	NR
	NR
	
	NR
	NR

	Kaul et al [74], 1988
	AMI (at admission)
	16
	
	Propranolol
	Placebo
	
	50
	0.5
	
	140.9
	87.5
	
	NR
	NR
	
	NR
	NR

	LIT [75], 1987
	AMI (6-16 days)
	36
	
	Metoprolol
	Placebo
	
	2395
	1
	
	116
	73
	
	NR
	NR
	
	NR
	NR

	MACB [76], 1995
	CHD
	31
	
	Metoprolol
	Placebo
	
	967
	2
	
	120
	70
	
	NR
	NR
	
	NR
	NR

	Manger Cats et al [77], 1985
	AMI
(21-42 days)
	NR
	
	Metoprolol
	Placebo
	
	583
	1
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	MERIT-HF [78], 2000 
	HF
	44
	
	Metoprolol
	Placebo
	
	3991
	1
	
	130
	78.3
	
	NR
	NR
	
	NR
	NR

	MRC-mild [15], 1985
	Hypertension
	100
	
	Propranolol
	Placebo
	
	13057
	5
	
	161
	98
	
	139.7
	149.5
	
	86.5
	93

	MRC-old [79], 1992 
	Hypertension
	100
	
	Atenolol
	Placebo
	
	3315
	5.8
	
	185
	91
	
	154.5
	167
	
	77
	86.5

	Multicentre Int [80], 1975 
	AMI (7-28 days)
	NR
	
	Practolol
	Placebo
	
	3038
	1.2
	
	123.1
	78
	
	132
	136
	
	82
	85

	Norwegian MSG [81], 1981 
	AMI (7-28 days)
	20
	
	Timolol
	Placebo
	
	1884
	1.4
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Olsson et al [82], 1985
	AMI (7-14 days)
	25
	
	Metoprolol
	Placebo
	
	301
	3
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Packer et al [83], 1996
	HF
	NR
	
	Carvedilol
	Placebo
	
	1094
	0.5
	
	115.5
	72.5
	
	NR
	NR
	
	NR
	NR

	PRECISE [84], 1996 
	HF
	NR
	
	Carvedilol
	Placebo
	
	278
	0.5
	
	117
	73
	
	111.2
	116.3
	
	67.3
	73.7

	Rehnqvist et al [85], 1980
	AMI
(at discharge)
	NR
	
	Metoprolol
	Placebo
	
	111
	1
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	RESOLVD [86], 2000 
	HF
	36
	
	Metoprolol
	Placebo
	
	426
	0.5
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	Reynolds et al [87], 1972
	AMI
(at admission)
	NR
	
	Alprenonol
	Placebo
	
	77
	1
	
	137.3
	NR
	
	133.8
	136.8
	
	NR
	NR

	RIMA [88], 1999 
	AMI
(at admission)
	38
	
	Metoprolol and captopril
	Captopril
	
	166
	0.5
	
	119
	73.5
	
	122
	123.5
	
	77.5
	80

	Salathia et al [89], 1985
	AMI
(at admission)
	47
	
	Metoprolol
	Placebo
	
	400
	0.8
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	SENIORS [90], 2005 
	HF
	62
	
	Nebivolol
	Placebo
	
	2128
	0.9
	
	139
	80.5
	
	132.3
	135.2
	
	68.8
	77.4

	SSSD [91], 1993
	AMI
(10-60 days)
	34
	
	Metoprolol
	Untreated
	
	253
	2.8
	
	137.5
	NR
	
	NR
	NR
	
	NR
	NR

	Sturm et al [92], 2000
	HF
	18
	
	Atenolol
	Placebo
	
	100
	1.1
	
	116.5
	78
	
	NR
	NR
	
	NR
	NR

	Taylor et al [93], 1982
	CHD
	0
	
	Oxprenolol
	Placebo
	
	1103
	4
	
	134.5
	83
	
	127
	132
	
	77
	82

	TEST [94], 1995
	Hypertension
Post-stroke
	100
	
	Atenolol
	Placebo
	
	720
	2.3
	
	163
	90
	
	157
	161
	
	85
	89

	TIBET [95], 1996
	CHD
	50
	
	Atenolol and nifedipine
	Nifedipine
	
	456
	2
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	UKPDS [96], 1998 
	Hypertension
	100
	
	Atenolol
	Less active
	
	748
	8.4
	
	160
	94
	
	143
	154
	
	81
	87

	Waagstein et al [97], 1993
	HF
	NR
	
	Metoprolol
	Placebo
	
	383
	1
	
	118
	NR
	
	130
	121
	
	NR
	NR

	Wilcox et al [98], 1980
	AMI
(at admission)
	12
	
	Propranolol or atenolol
	Placebo
	
	388
	1
	
	146.8
	91.5
	
	125.5
	136
	
	77
	86

	Wilhelmsson et al [99], 1974 
	AMI
(at discharge)
	NR
	
	Alprenolol
	Placebo
	
	230
	2
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR


AMI, acute myocardial infarction; LVD, left ventricular dysfunction; CHD, coronary heart disease; HF, heart failure; NR, not reported, SBP, systolic blood pressure; DBP, diastolic blood pressure. TIBET reports only the attained systolic/diastolic BP difference (-8.1/-4.3 mmHg, respectively). 












Supplementary Table S4. Selected (included) trials of beta-blockers compared with other active drugs (comparison trials)
	Trial 
	Clinical setting
	Hypertension prevalence, %
	
	Drugs compared
	Patient number
	Follow-up, years
	
	Baseline BP, mmHg
	
	Achieved SBP, mmHg
	
	Achieved DBP, mmHg

	
	
	
	
	Active 
	Control 
	
	
	
	SBP
	DBP
	
	Active
	Control
	
	Active 
	Control 

	AASK [100], 2002 
	Hypertension
	100
	
	Metoprolol 
Metoprolol
	Amlodipine
Ramipril  
	1094
	3
4
	
	150
150.5
	95.3
95.5
	
	135
135
	133
135
	
	81
81
	81
82

	APSIS [101], 1996 
	CHD
	27
	
	Metoprolol 
	Verapamil 
	809
	3.4
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	ASCOT [6], 2005
	Hypertension 
	100
	
	Atenolol 
	Amlodipine 
	19257
	5.5
	
	164
	94.7
	
	138.9
	136.3
	
	79.1
	77.8

	Berglund et al [102], 1986
	Hypertension
	100
	
	Propranolol 
	Bendroflumethiazide
	106
	10
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	CARMEN [52], 1999
	HF
	33
	
	Carvedilol
	Enalapril 
	381
	1.5
	
	130.5
	80
	
	129
	132
	
	80
	80

	CIBIS III [103], 2005 
	HF
	66
	
	Bisoprolol
	Enalapril 
	1010
	0.5
	
	134
	80.5
	
	128.5
	128.2
	
	76.4
	77

	CONVINCE [104], 2003
	Hypertension
	100
	
	Atenolol 
	Hydrochlorothiazide
or verapamil-COER
	16476
	3
	
	150.1
	86.8
	
	136.6
	136.5
	
	79.7
	79

	COPE [105], 2011
	Hypertension
	100
	
	Any BB
Any BB
	Any ARB
Any TZ
	3293
	3.6
3.6
	
	153.8
153.9
	88.7
88.7
	
	133.9
133.9
	134.7
134
	
	77
77
	77.2
76.6

	Darasz et al [61], 1995
	AMI
	NR
	
	Xamoterol 
	Captopril 
	46
	0.5
	
	126
	77
	
	NR
	NR
	
	NR
	NR

	ELSA [106], 2002 
	Hypertension 
	100
	
	Atenolol 
	Lacidipine 
	2334
	3.8
	
	163.5
	101.4
	
	141.5
	142.1
	
	85.7
	85.9

	HAPPHY [14], 1987 
	Hypertension 
	100
	
	Atenolol 
or 
metoprolol 
	Bendroflumethiazide or hydrochlorothiazide
	6569
	3.8
	
	166
	107
	
	140
	140.5
	
	89
	90

	HDPAL [107], 2014 
	Hypertension,
dialysis
	100
	
	Atenolol
	Lisinopril
	200
	1
	
	155.5
	87.1
	
	140.2
	147
	
	82.5
	79.8

	INVEST [16], 2003 
	Hypertension
	100
	
	Atenolol 
	Verapamil SR
	22576
	2.7
	
	149.5
	86.3
	
	130.5
	130.8
	
	76.1
	76.3

	IPPPSH [13], 1985
	Hypertension 
	100
	
	Oxprenolol 
	Any TZ
	6357
	4
	
	173
	107.8
	
	143.6
	147.4
	
	88.9
	90.1

	JBCMI [108], 2004
	AMI
	52
	
	Any BB
	Any CCB
	1090
	1.3
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	LIFE [7], 2002
	Hypertension
	100
	
	Atenolol 
	Losartan 
	9193
	4.8
	
	174.4
	97.8
	
	145.4
	144.1
	
	80.9
	81.3

	MRC-mild [15], 1985
	Hypertension 
	100
	
	Propranolol 
	Bendroflumethiazide
	8700
	5
	
	161.4
	98.5
	
	138.9
	135.2
	
	86.5
	85.3

	MRC-old [79], 1992
	Hypertension 
	100
	
	Atenolol 
	Hydrochlorothiazide and 
amiloride 
	2183
	5.8
	
	184.8
	90.9
	
	155.3
	152
	
	79
	79

	Nakagomi et al [109], 2011 
	AMI
	76
	
	Atenolol 
	Benidipine
	120
	3.1
	
	130.5
	74.5
	
	132.7
	128
	
	76.2
	75.1

	RIMA [88], 1999
	AMI
	42
	
	Metoprolol 
	Captopril 
	168
	0.5
	
	119
	74
	
	123.3
	127.6
	
	77
	77.3

	TIBET [95], 1996
	CHD
	53
	
	Atenolol 
	Nifedipine 
	458
	2
	
	NR
	NR
	
	NR
	NR
	
	NR
	NR

	UKPDS [17], 1998 
	Hypertension
	100
	
	Atenolol
	Captopril
	758
	8.4
	
	159
	93.5
	
	143
	144
	
	81
	83

	USSR [110],1992 
	Hypertension 
	100
	
	Propranolol 
	Diuretics
	304
	4.1
	
	168.5
	105.9
	
	152.4
	152.7
	
	98.8
	98.7

	VA-COOP [111], 1982
	Hypertension 
	100
	
	Propranolol 
	Hydrochlorothiazide
	302
	1
	
	145.8
	101.6
	
	133.1
	129.2
	
	90.2
	88.5


For abbreviations refer to footnote of Supplementary Table S3. Berglund et al and TIBET provide the attained systolic/diastolic blood pressure difference among arms (not reported/1 mmHg and 0.4/0.6 mmHg, respectively); in CONVINCE the entire trial BP values are reported; in HDPAL the BP values are from home measurements.  




Supplementary Table S5. Risk of bias of the included trials and categorization of trials in larger or smaller than 2,000 patient-years. 

	Study
	Outcome
	R
	D
	Mi
	Me
	S
	O
	Studies with at least 2,000 patient-years

	MRC-mild
	CHD
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	Stroke
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Abbreviations of the reported outcomes: CHD; coronary heart disease; HF, heart failure; Double, composite of coronary heart disease and stroke; Triple, composite of coronary heart disease, stroke, and heart failure; CV death, cardiovascular death. Risk of bias legend: R, bias arising from randomization process; D, bias due to deviations from intended interventions; Mi, bias due to missing outcome data; Me, bias in measurement of the outcome; S, bias in selection of the reported result; O, overall risk of bias.
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Supplementary Table S6. Specific beta-blockers versus placebo or no treatment or less intense treatment without a beta-blocker
	Outcome
	Type of BB
	Trials (n)
	Active
Events
n/patients
	Control
Events
n/patients
	RR (95% CI) *
	P-heterogeneity

	CHD
	Alprenolol
Atenolol
Bisoprolol
Bucindolol
Carvedilol
Metoprolol
Oxprenolol
Practolol
Propranolol 
	4
7
2
2
10
10
3
2
6
	49 / 459
248 / 3359
10 / 1647
51 / 1524
83 / 4187
181 / 4995
180 / 1975
118 / 1768
347 / 7056
	71 / 490
368 / 4543
10 / 1641
102 / 1527
131 / 3613
271 / 4970
208 / 1842
136 / 1754
548 / 11326
	0.75 (0.48-1.18)
0.89 (0.75-1.06)
0.99 (0.41-2.40)
0.48 (0.30-0.76)
0.63 (0.48-0.82)
0.66 (0.55-0.79)
0.71 (0.43-1.16)
1.04 (0.52-2.09)
0.81 (0.71-0.92)
	



0.11

	Stroke
	Atenolol
Carvedilol
Metoprolol
Propranolol 
	5
2
5
2
	226 / 2983
17 / 469
3 / 2222
71 / 6319
	347 / 4157
12 / 471
15 / 2222
139 / 10575
	0.79 (0.63-0.99)
1.44 (0.70-2.98)
0.27 (0.09-0.83)
0.82 (0.61-1.10)
	

0.11

	HF
	Alprenolol
Atenolol
Bisoprolol
Bucindolol
Carvedilol
Metoprolol
Nebivolol
Propranolol
	3
3
2
2
15
15
2
3
	7 / 390
36 / 828
220 / 1647
485 / 1524
463 / 4885
294 / 5122
96 / 1201
173 / 2549
	7 / 397
72 / 904
322 / 1641
573 / 1527
620 / 4206
350 / 5102
93 / 1187
166 / 2568
	1.01 (0.36-2.88)
0.54 (0.37-0.80)
0.68 (0.58-0.80)
1.17 (0.46-2.95)
0.61 (0.48-0.77)
0.93 (0.65-1.32)
1.02 (0.77-1.34)
1.05 (0.85-1.29)
	


0.001

	Stroke+CHD
	Atenolol
Carvedilol
Metoprolol
Propranolol
	5
3
4
2
	461 / 2983
43 / 527
46 / 2028
366 / 6319
	691 / 4157
56 / 527
69 / 2033
622 / 10575
	0.86 (0.74-0.99)
0.71 (0.40-1.28)
0.68 (0.39-1.17)
0.81 (0.71-0.92)
	

0.78

	Stroke+CHD+HF
	Atenolol
Carvedilol
Metoprolol
Propranolol
	3
2
3
3
	300 / 1879
40 / 469
66 / 1829
530 / 6597
	554 / 3068
46 / 471
67 / 1834
806 / 10857
	0.77 (0.57-1.04)
0.86 (0.58-1.28)
1.01 (0.61-1.68)
0.84 (0.76-0.93)
	

0.83

	CV death
	Alprenolol
Atenolol
Bisoprolol
Carvedilol
Metoprolol
Oxprenolol
Propranolol 
	3
8
2
9
11
3
6
	7 / 221
243 / 3410
157 / 1647
184 / 2948
321 / 4976
117 / 1975
274 / 7056
	23 / 248
377 / 4592
220 / 1641
261 / 2566
391 / 4912
119 / 1842
413 / 11326
	0.38 (0.13-1.08)
0.84 (0.66-1.07)
0.71 (0.59-0.86)
0.63 (0.46-0.86)
0.90 (0.71-1.14)
0.81 (0.45-1.46)
0.79 (0.69-0.90)
	


0.41


	All-cause death
	Alprenolol
Atenolol
Bisoprolol
Bucindolol
Carvedilol
Metoprolol
Nebivolol
Oxprenolol
Practolol
Propranolol 
	4
8
2
2
15
16
2
3
2
7
	76 / 459
411 / 3410
209 / 1647
438 / 1524
407 / 4885
374 / 5505
176 / 1201
136 / 1975
93 / 1768
359 / 7315
	92 / 490
603 / 4592
295 / 1641
479 / 1527
546 / 4206
460 / 5448
199 / 1187
134 / 1842
122 / 1754
562 / 11455
	0.88 (0.67-1.16)
0.95 (0.83-1.08)
0.71 (0.60-0.83)
0.92 (0.82-1.02)
0.69 (0.70-0.98)
0.83 (0.70-0.98)
0.88 (0.73-1.06)
0.85 (0.50-1.44)
0.76 (0.59-0.98)
0.80 (0.71-0.91)
	



0.044


[bookmark: _Hlk34001807]Baseline systolic/diastolic blood pressure (mmHg): alprenolol, NA; atenolol, 173.5/91.3; bisoprolol, 129/79.5; bucindolol, 117/71.2; carvedilol, 121.7/74; metoprolol, 124.8/75.9; nebivolol, 138.6/80.5; oxprenolol, 130.3/81.9; practolol, 122.4/78; propranolol, 149.7/92.3. Agents represented in one only trial were excluded from the analysis. * Mantel-Haenszel risk ratios under random effects model and 95% confidence interval. CHD, coronary heart disease; CV, cardiovascular HF, heart failure. Due to Bonferroni correction, statistical significance may be lower than 0.05 depending on the number of comparisons for each individual outcome. 









Supplementary Table S7. Types of beta-blockers versus other active agents
	Outcome
	Type of BBs
	Trials (n)
	BP difference
	Active
Events
n/patients
	Control
Events
n/patients
	RR (95% CI) *
	P-heterogeneity

	CHD
	Atenolol
Metoprolol
Propranolol 
	10
3
3
	0.99/0.44
1.1/0.1
3.6/1.19
	1236 / 29607
51 / 931
112 / 4678
	1195 / 30765
46 / 1140
127 / 4628
	1.04 (0.93-1.17)
1.31 (0.88-1.94)
0.87 (0.68-1.12)
	
0.20

	Stroke
	Atenolol
Metoprolol
Propranolol
	8
2
3
	1/0.44
1.57/0.1
3.6/1.19
	1048 / 29321
35 / 847
48 / 4678
	841 / 30473
47 / 1056
32 / 4628
	1.28 (1.17-1.40)
0.97 (0.65-147)
0.93 (0.25-3.41)
	
0.41

	HF
	Atenolol
Metoprolol 
	7
2
	0.97/0.48
1.16/-0.47
	512 / 27122
24 / 525
	504 / 28275
29 / 737
	1.03 (0.91-1.16)
1.20 (0.70-2.03)
	
0.58

	Double
	Atenolol
Metoprolol
Propranolol
	10
2
3
	0.78/0.5
1.57/0.1
3.6/1.19
	2470 / 33827
81 / 847
160 / 4678
	2550 / 42543
89 / 1056
159 / 4628
	1.13 (1.03-1.23)
1.13 (0.85-1.51)
0.99 (0.80-1.23)
	
0.58

	Triple
	Atenolol 
	8
	1.06/0.47
	2767 / 28224
	2514 / 29356
	1.12 (0.99-1.25)
	-

	CV death
	Atenolol
Metoprolol
Propranolol
	8
2
2
	1.07/0.46
1.57/0.1
3.6/1.16
	1144 / 28458
31 / 847
66 / 4553
	1017 / 28501
38 / 1056
76 / 4451
	1.14 (0.98-1.32)
0.97 (0.61-1.54)
0.49 (0.09-2.74)
	
0.53

	All-cause death
	Atenolol
Metoprolol
Propranolol
	10
3
3
	0.99/0.44
1.1/0.1
3.5/1/16
	2418 / 29607
75 / 931
126 / 4606
	2275 / 30765
82 / 1140
139 / 4504
	1.08 (1.02-1.14)
1.17 (0.79-1.73)
0.81 (0.39-1.68)
	
0.69


Baseline systolic/diastolic blood pressure (mmHg): atenolol, 158/90.7; metoprolol, 146.1/92.6; propranolol, 161.1/98.8. Agents represented in one only trial were excluded from the analysis. Agents represented in one only trial were excluded from the analysis. * Mantel-Haenszel risk ratios under random effects model and 95% confidence interval.  BP, blood pressure; CHD, coronary heart disease; CV, cardiovascular HF, heart failure. Due to Bonferroni correction, statistical significance may be lower than 0.05 depending on the number of comparisons for each individual outcome. 















Supplementary Table S8. Publication bias (under random-effects model) for outcome assessment according to Duval and Tweedie trim-and-fill method and the Egger’s regression testing in beta-blocker BP lowering against placebo, no or less treatment (A) and comparison (B) trials. Abbreviations as in preceding Tables and Figures

	Outcomes of interest
	Duval and Tweedie trim-and fill method (imputed studies)
	Egger’s regression testing
	Funnel plot inspection for evidence of bias
	Overall Publication Bias Assessment 

	A. Blood pressure lowering trials

	CHD
	Four studies to the right of the mean
	P=0.49
	No evidence
	No bias

	Stroke
	Three studies to the right of the mean
	P=0.49
	Mild evidence
	No bias

	HF
	Two studies to the right of the mean
	P=0.73
	No evidence
	No bias

	CHD+Stroke
	No imputed study
	P=0.52
	No evidence
	No bias

	CHD+Stroke+HF
	No imputed study
	P=0.99
	No evidence
	No bias

	CV Death
	Three studies to the right of the mean
	P=0.26
	No evidence
	No bias

	All-cause death
	Two studies to the right of the mean
	P=0.33
	No evidence
	No bias

	B. Blood pressure lowering trials

	CHD
	No imputed study
	P=0.99
	No evidence
	No bias

	Stroke
	Two studies to the right of the mean
	P=0.37
	Mild evidence
	No bias

	HF
	Two studies to the left of the mean
	P=0.46
	Mild evidence
	No bias

	CHD+Stroke
	Three studies to the right of the mean
	P=0.45
	Mild evidence
	No bias

	CHD+Stroke+HF
	Two studies to the left of the mean
	P=0.85
	No evidence
	No bias

	CV Death
	Two studies to the right of the mean
	P=0.25
	Mild evidence
	No bias

	All-cause death
	One study to the right of the mean
	P=0.57
	No evidence
	No bias







Supplementary Figure S1. Trials on Beta-Blockers versus placebo, no treatment or less intense treatment without beta-blockers. Sensitivity analysis based on quality (Panel A, only trials with low overall risk of bias) and magnitude of trial patient-year product (Panel B, only trials with 2,000 patient-years and over). Abbreviations and explanations as in preceding Figures and Supplementary Tables. 
[image: ]

Supplementary Figure S2. Comparison trials of Beta-Blockers versus other drugs. Sensitivity analysis based on quality (Panel A, only trials with low overall risk of bias) and magnitude of trial patient-year product (Panel B, only trials with 2,000 patient-years and over). Abbreviations and explanations as in preceding Figures and Supplementary Tables.
 [image: ]





Supplementary Figure S3. Publication bias (under random-effects) funnel plots of the included trials. Trials on Beta-blockers versus placebo, no treatment or less intense treatment without beta-blockers are shown in Panel A. Comparison trials are shown in Panel B.
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Supplementary Figure S4. Detailed results for the effect of beta-blockers vs controls (Panel A: placebo, no treatment or less intense treatment without beta-blockers; Panel B: other drugs) on stroke, CHD (coronary heart disease), HF (heart failure), CV (cardiovascular) death all-cause mortality. AMI, acute myocardial infarction.  
Panel A: BP-lowering trials
1. All-selected studies, Stroke
[image: ]


2. All-selected studies, CHD
[image: ]


3. All selected studies, HF
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4. All-selected studies, CV mortality
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5. All-selected studies, All-cause mortality
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6. Exclusion of AMI and HF studies, Stroke
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7. Exclusion of AMI and HF studies, CHD
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8. Exclusion of AMI and HF studies, HF
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9. Exclusion of AMI and HF studies, CV Death
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10. Exclusion of AMI and HF studies, all-cause Death
[image: ]
11. only hypertension studies, stroke
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12. only hypertension studies, CHD
[image: ]

13. only hypertension studies, HF
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14. only hypertension studies, CV death
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15. only hypertension studies, all-cause death
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16. AMI trials, stroke
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17. AMI trials, CHD
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18. AMI trials, HF
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19. AMI trials, CV Death
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20. AMI trials, all-cause mortality
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21. HF trials, stroke
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22. HF trials, CHD
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23. HF trials, HF
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24. HF trials, CV Death
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25. HF trials, all-cause mortality
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Panel B: Comparison trials

1. all selected trials, stroke
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2. all selected trials, CHD
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3. all-selected studies, HF
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4. All-selected studies, CV death
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5. All-selected studies, all-cause mortality
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6. Exclusion of AMI and HF trials, stroke
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7. Exclusion of AMI and HF trials, CHD
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8. Exclusion of AMI and HF trials, HF
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9. Exclusion of AMI and HF trials, CV death
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10. Exclusion of AMI and HF trials, all-cause death
[image: ]
11. Hypertension studies only, stroke
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12. Hypertension studies only, CHD
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13. Hypertension studies only, HF
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14. Hypertension studies only, CV Death
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15. Hypertension studies only, all-cause mortality
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