Web appendix

Table A. Characteristics of included studies

Mean
Enrollment || NYHA Target Dose
Trial Inclusion Exclusion Period Class ACEI Dose Achieved
NYHA IV,
Ischemic HF, HR<50,Heart 25 mg
ANZ LVEF<45% Block NA I, 86% || BID 41mg/d
May 31,
1995-
Dilated CMP, HR<50,angina, December 100 mg || 76mg
BEST LVEF<35% valve disease 31, 1998 ", 91% || BID BID
12.5
mg/d,
50mg/d, || 12.5mg,
HR<50,Heart 200 44mg,
Bristow HF>1month,LVEF<40% || Block NA LILIL TV 87% || mg/d 196 mg
recent or
planned 50 mg 47.9mg
CARMEN HF>2month,LVEF<40% || revascularisation || NA LI 70% || BID BID
Valvular July 1993-
Carvedilol HF>3 months, disease, Heart March 25 mg 23 mg
Efficacy/Cohn LVEF<35% Block 1995 ", 1v 94% || BID BID
April
1997-
HF Rx>2 HR<60, Age<40 || January 25 mg 25 mg
CHRISTMAS weeks,LVEF<40% years 2001 LILITI 87% || BID BID




March
1989-
NYHA HI/1V, Valvular August
CIBIS LVEF<40% disease, HR<65 || 1992. I, 1v 89% || 5mg/d || 3.8 mg/d
NYHA 1I/1V, HR<60, Heart
CIBIS 11 LVEF<35% Block NA ", 1v 96% || 10 mg/d || 8.6 mg/d
HR<60,
>65 years, NYHA II/1l1, || Advanced Heart
CIBIS 1l LVEF<35% Block NA 11,111 100% || 10 mg/d || 7.2 mg/d
Valvular
HF Rx>2 disease, Heart 25 mg 25 mg
Colucci months,LVEF<35% Block NA 11,111 98% || BID BID
October
28, 1997-
HF>2 Valvular March 20, 25 mg
COPERNICUS months,LVEF<25% disease, HR<68 || 2000 ] 97% || BID 37 mg/d
>65 years, NYHA Valvular
ENECA H/1I/1V, LVEF<35% disease, HR<50 || NA LIV 91% || 10 mg/d || 7.4 mg/d
February
Recent AMI, 14, 1997-
MERIT HF 2000 || HF>3 months, SBP<100 mm of || October 200
and 2002 LVEF<40% Hg 31, 1998 1LV 89% || mg/d NA
6.25
mg, 6.25mg,
Valvular 12.5 12.3mg,
HF>3 months, disease, Heart mg, 25 || 23.7mg
MOCHA/Bristow || LVEF<35% Block NA 1,111 99% || mg BID || BID
Packer | HF>3 months, | Valvular [ April29, |[1LlLIvV || 95% |[25mg |[ 47 mg/d |




LVEF<35% disease, HR<68 | 1993- BID
February
3, 1995
Valvular
HF>3 months, disease, HR<68, 25 mg
PRECISE LVEF<35% Heart Block NA LI,V 96% || BID 28 mg/d
NYHA II-1V, 200
RESOLVD LVEF<40% NA NA LILILIV 14% || mg/d 156 mg/d
Valvular
SENIORS >70 years, LVEF<35% disease, HR<60 | NA LIV || 81.70% || 10 mg/d || 7.7 mg/d
April
1996-
18-75 years, Recent ADHF November 100
Sturm LVEF<25% in 6 weeks 1998 IV 100% || mg/d 89 mg/d
September,
16-75 years, SBP<90 mm of 1986-July, 150
Waagstein-MDC || LVEF<40% Hg, HR<45 1991 LILILIV 78% || mg/d 108 mg/d
25 mg 41.8
NYHA 1I-1V, Valvular heart BID/50 | mg/d, 85
COMET LVEF<35% disease, HR<60 || NA LI,V 92% || mg BID || mg/d

HF=Heart failure

LVEF= Left ventricular ejection fraction
NYHA=New York Heart Association\
SBP=Systolic blood pressure

NA=Not available

AMI=Acute myocardial infarction

HR=Heart rate

ADHF=Acute decompensated heart failure




Table B. Risk of bias summary per Cochrane metrics. '+' indicates present

Other hias

DO OO0 ® o O 9| O Randomsequence generation (selection bias)

AMNZ 1997

BEST 200

Bristow 1994

CARMEM 2004

Carvedilol EfficacyiCohn

CHRISTMAS 2003

CIBIS 1994

CIBIS 111998

CIBIS Il 2005

Colucci 1996

COMET 2003

COPERMICUS 2001

EMECA 2005

MERIT HF 200002002

MOCHABristow 1936

Packer 1996

PRECISE 1938

RESOLYD 2000

SEMNIORS 2005

Sturm 2000
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DO DDDDODDD D O O O O Hocaton concealment (selection bias)

Waagstein-MDC 1983




Table C. Hazard ratio analysis after a median follow-up of 12 months

Agent Death (Primary Outcome) [21 Cardiovascular death Sudden death {Secondary Drug discontinuation
studies] (Secondary Outcome) [13 Outcome) [12 studies] {Secondary Outcome) [21
studies] studies]

Any beta- HR=0.74 (0.63-0.84) vs HR=0.77 (0L57-0.93) vs HR=0.74 (0.56-0.92) vs HR=0.92 {0.80-1.01) vs
blocker placebo/standard Rx placebo/standard Rx placebo/standard Rx placebofstandard Rix
Atenolol HR=0.59 (0.16-2.06) vs HR=068 (0.13-347) vs HR=0.46 (0.06-2.62) vs HR=0.7& {0.37-1.50) va

placeboistandard Rx placeboistandard Rx placebofstandard Rx placebofstandand Rx
HR=0.85 {0.22-3.13) vs HR=0192 (0.14-5.88) vs HR=0.69 (0.07-4.55) vs HR=0.81 {0.37-1.75) vs
bisoprokol bizoprolol bisoprolol bisoprolol
HR=0.65 (0.39-6 26) vs HR=0.79 (0.12-5.56) v5 HR=0.53 (0.06-4.00) vs HR=0.59 {0.15-1.92) vs
bucindolol bucindobzl bucindolol bucindolol
HR=0.89 (0.23-3.23)vs HR=1.18 (0.21-7.14) vs HR=0.71 (0.10-5.55) vs HR=0.86 {0.41-1.82) vs
carvedilol carvedilol carvedilol carvedilol
HR=0.83 (0.21-3.13) va HR=0.51 (0.06-4.17) vs HR=0.30 (0.03-2.78) vs HR=0.89 {0.41-1.89) va
metoprolol metoprokol metoprolol metoprolol
HR=0.67 (0.16-2.56) vs HR=0.76 (0.11-5.00) vs HR=0.75 (0.08-6.25) vs HR=0.74 {0.34-1.67) vs
nebivolol nebivolol nebivolol nebivolol
Bisoprolol HR=0.69 (0.46-1.03) vs HR=0.72 (0.29-1.76) vs HR=0.66 (0.29-1.72) vs HR=0.94 {0.67-1.26) vs
placeboistandard Rx placeboistandard Rx placebofstandard Rx placebolstandard Rx
HR=0_77 (0.40-1.52) va HR=0.85 (0.22-3.33) vz HR=0.76 (0.22-3.13) vz HR=0.72 {0.25-1.96) va
bucindolol bucindobzl bucindolol bucindolol
HR=1.03 (0.67-1.72) vs HR=127 (0.44-4 17} vs HR=0.99 {(0.43-4.17) vs HR=1.0& {0.76-1.56) vs
carvedilol carvedilol carvedilol carvedilol
HR=098 (0.54-1.72) vs HR=0.55 (0.11-2.70) vs HR=2.30 (0.43-10.82) vs HR=1.11 {0.65-1.68) vs
metoprolol metoprolol metoprolol metoprolol
HR=0_78 (0.40-1.47)vs HR=0.283 (0.22-3.03) vz HR=1.08 (0_25-5.26) vs HR=0.92 {0.57-1.56) va
nebivolol nebivalol nebivolol nebivolal
Bucindolol HR=0.90 (0.52-1.51) vs HR=0.85 (0.30-2.26) vs HR=0.88 {0.32-2.29) vs HR=1.28 {0.51-3.56) vs
placebo/standard Rx placeboistandard Rx placebofstandard Rx placebofstandand Rx
HR=1_33 (0.76-2.50) vs HR=147 (0. 47-5.26) vs HR=1.28 (0. 49-5.26) vs HR=1.49 {0.57-4.17) vs
carvedilol carvedilol carvedilol carvedilol
HR=128 (0.63-2 44) vs HR=065 (0.12-3.33) vs HR=0.56 (0.11-2.94) vs HR=1.52 {0.57-4.35) va
metoprolol metoprokol metoprolol mietoprolol
HR=1.03 (0.48-2.08) va HR=0198 (0.24-3.70) vs HR=1.41 (0.15-3.52) vs HR=1.28 {0.47-3.85) vs
nebivolol nebivolol nebivolol nebivolol
Carvedilol HR=0.67 (0.45-0.85) vs HR=0.57 (0.28-1.01) vs HR=0.66 (0.27-1.06) vs HR=0.88 {0.65-1.05) vs
placebo/standard Rx placeboistandard Rx placebol/standard Rix placebofstandard Rix
HR=0.95 (0.55-1.49) vs HR=043 (0.09-1.72) vs HR=0.43 (0.08-1.61) vs HR=1.04 {0.67-1.45) vs
metoprolol metoprolol metoprolol mietoprolol




HR=0.77 {0.40-1.28) vs

HR=0.66 (0.19-1.87) vs

HR=1.08 {0.21-1.08) vs

HR=0.85 {0.56-1.35) va

nebivolol nebivolol nebivolol nebivolol
Metoprolol HR=0.71 (0.47-1.07) vz HR=1.31 (0.35-4.90) vs HR=1.54 [(0.39-5.71) vs HR=0.85 (0.62-1.18) vs
placebol/standard Rx placebo/standard Rx placebo/standard Rx placebolstandard Rx
HR=0_80 (0.42-1.54) vz HR=1.52 (0.29-7.69) vs HR=2.50 (0.39-14 29) vs HR=0.83 (0.53-1.45) vs
nebivolol nebivolol nebivolol nebivolol
Mebivolol HR=0_88 (0.54-1.48) va HR=0.87 (0.34-22T)vs HR=0.61 (0.18-2.04) v HR=1.03 (0.66-1.44) va
placebhoistandard Rx placeboistandard Rx placebo/standard Rx placebolstandard Rx




Table D. Absolute risk reductions (ARR), percentages and number needed to
treat (NNT) for individual beta blockers

Beta-Blocker ARR(%) HCI LCI ARR NNT HCI NNT LCINNT
ARR

Atenolol 6.50% 19.70% —6.65% 15 -15 5
Bisoprolol 450% 6.46% 2.45% 22 41 15
Bucindolo 4.05% 13.46% 7.43% 25 149 13
I

Carvedilol 6.60% 8.20%  4.90% 15 20 12
Metoprolo 3.30% 4.89%  1.66% 31 60 20
I

Nevibolol 2.11% 5.03% —0.80% 47 -123 19

HCI= Higher 95% Confidence Interval
LCI= Lower 95% Confidence Interval



Figure A. Meta-analysis of trials with <12 months of follow-up

Odds Ratio

Total Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% CI

Beta-Blocker Comparator

Study or Subgroup Events Total Events

AMZ 19497 20 207 26 208 0.0%
BEST 2001 411 1354 4489 1354 0.0%
Bristow 1994 4 105 2 a4 1.6%
CARMEM 2004 14 1491 14 180 0.0%
Careedilol EfficacwiCahn 2 T 2 35 1.1%
CHRISTMAS 2003 a 1493 B 194 0.0%
CIBIS 1994 53 az0 B7 M 0.0%
CIBIS 1119949 186 1327 228 1320 0.0%
CIBIS I 2004 23 a045 32 a04 0.0%
Colucei 1996 2 232 A 134 1.7%
COMET 2003 512 1511 GO0 1518 0.0%
COPERMNICUS 2001 130 1156 190 1133 T8T%
EMECA 2004 T 134 7 126 0.0%
Fisheretal 1994 1 25 2 28 0.0%
MERIT HF 200052002 145 18490 27 2001 0.0%
MOCHABristow 1996 12 261 13 a4 B.E%
Olsen et al 19495 1 36 ] 24 0.0%
Packer 1996 22 51215 x| 348 0.0%
FPRECISE 1996 B 133 11 145 4.3%
RESOQLYD 2000 a 214 17 22 B.1%
SEMIORS 2004 169 1067 192 1061 0.0%
Sturrm 2000 A a1 a 44 0.0%
Waagstein-MDC 1993 23 1494 1 1849 0.0%
Wioodley et al. 1991 0 30 0 20

Total {(95% CI) 2171 1777 100.0%
Total events 164 240

Heterogeneity: Tau®=0.00; Chi*=5487, di =6 (P=047), F=0%
Test for overall effect: £=5.21 (F = 0.00001)
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Figure B. Meta-analysis of trials with >12 months of follow-up

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
AR 1987 -0.2876821 0.495 21% 0.75 [0.28, 1.98] T
BEST 2001 -012783337 014 16.0% 0.88 [0.67, 1.16]
CARMEM 2004 -0.01005034 0.845 0.7% 0.99[0.19, 5.19] D
CIBIS 19584 -0.2876821 0.3 49% 0.75[0.41,1.38] N
CIBIS 11 1899 -0.4462871 014 16.0% 0.64 [0.49, 0.84] -
CIBIS 1l 2004 -0.34248032 0.40%5 3.0% 0.71[0.32,1.587] e
Colucci 1996 18141277 0565 1.6% 0.22[0.07, 0.67] —_—
COMET 2003 -0.2484613F 01158 19.7% 0.78[0.62, 098] Ball
EMECA 2005 -0.0618754 1.215 0.4% 0.84 [0.09,10.17]
MERIT HF 200052002 -0.4307829 0145 15.4% 0.65 [0.49, 0.86] -
Packer 1886 -0.84160855 0.23 2.1% 0.39 [0.258, 0.61] —
SEMICRS 2005 -016251893 0195 10.3% 0.85 [0.58, 1.249] -
Sturm 2000 -0.A788185 0.835 0.8% 056 [0.11, 2.88] —
Waagstein-mDiC 1993 0.0TE9E104 0.724 1.0% 1.08 [0.26, 4.47] T
Total {(95% Cl) 100.0% 0.70 [0.60, 0.81] L ]
Heterogeneity Tau®= 0.01; Chif= 1654, di= 13 (P= 0227 F= 21% =|;| o1 III=1 1=EI 1IZIIZI=

Testior overall effect: 2= 4.8 (F = 0.00001) Fawvours Beta-Blocker Favours Comparator



Figure C. Meta-analysis of trials conducted in US

Beta-Blocker Comparator Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AMZ 19497 20 207 26 208 0.0% 0.75[0.40, 1.39] J
BEST 2001 411 1354 449 13584 278% 0.88[0.75, 1.03]
Bristow 1994 4 105 2 a4 B.89% QB3 [0.11, 3.62]
CARMEM 2004 14 1491 14 180 0.0% 0.99 [0.46, 2.14]
Carvedilol EfficacywiCohn 2 il 2 35 5.6% 0.49[0.07, 3.60]
CHRISTMAS 2003 a 1493 B 194 0.0% 1.35[0.46, 3.98]
CIBIS 1994 53 az0 B7 M 0.0% 0.7a[0.480,1.12
CIBIS 1119949 186 1327 228 1320 0.0% 0.64 [0.81, 0.79]
CIBIS I 2004 23 a045 32 a04 0.0% 0.71[0.41,1.22
Colucei 1996 2 232 A 134 T.A% 0.22[004,117]
COMET 2003 512 1511 GO0 1518 0.0% 0.78[0.68, 0.91]
COPERMNICUS 2001 130 1156 190 1133 0.0% 0.63[0.49, 0.80]
EMECA 2004 T 134 7 126 0.0% 0.94 [0.32, 2.749]
MERIT HF 200052002 145 18490 27 2001 0.0% 065 [0.52, 0.81]
MOCHABristow 1996 12 261 13 24 16.8% 026 [0.12, 0.60] —
Packer 1996 22 51215 x| me 21.6% 0.39[0.22, 0.68] —=—
FPRECISE 1996 B 133 11 145 13.8% 058 [0.21, 1.60] — =7
RESOQLYD 2000 a 214 17 22 0.0% 0.45[0.19, 1.08]
SEMIORS 2004 169 1067 192 1061 0.0% 0.85 [0.68, 1.07]
Sturrm 2000 A a1 a 44 0.0% 0A6[017,1.84]
Waagstein-MDC 1993 23 1494 1 1849 0.0% 1.08[0.A7, 2.02
Total {(95% CI) 2851 2184 100.0% 0.48 [0.29, 0.82] <
Total events 459 513
Heterogeneity, Tau®= 0.25; Chi*=17.50, df= 6 (P = 0.008); F= 66% =|;| o III=1 1=EI “IIIIIII=

Testior overall effect: 2= 2.70 (F = 0.007) Favours Beta-Blockers Favours Comparators



Figure D. Meta-analysis of trials with sample size 50 (instead of 100)

Beta-Blocker Comparator Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AR 1987 20 207 26 208 2E6% 0.75[0.40,1.39] T
BEST 2001 411 1354 449 1384 1458% 0.88[0.75,1.03] -
Bristow 1994 4 104 2 a4 0.4% QB3 [0.11, 362
CARMEM 2004 14 1491 14 180 1.8% 0.99 [0.46, 2.14] T
Carvedilol EfficacyiCohn 2 il 2 A 0.3% 0.49[0.07, 3.60]
CHRISTMAS 2003 a 183 G 194 0.89% 1.35[0.46, 3.98] R
CIBIS 19584 53 320 BT aM 5.3% 075 [0.450,1.12 T
CIBIS 11 1899 186 1327 228 1320 11.3% 0.64 [0.51,0.79] -
CIBIS 1l 2004 23 a04 3z a04 3.2% 071 [0.41,1.22 R
Colucci 1996 2 232 A 134 0.4% 0.22[0.04,117]
COMET 2003 512 1811 BO0 1818 15.3% 0.78[0.68, 0.91] -
COPERMICLS 2001 130 1156 180 1133 10.3% 0.63[0.49, 0.80] -
EMECA 2005 T 134 7 126 0.89% 0.94[0.32, 2.748] S E—
Fisheretal 1994 1 25 2 28 0.2% 0.48[0.04, 5.64]
MERIT HF 200052002 145 18940 M7 2001 11.3% 065 [0.52, 0.81] -
MOCHABristow 1986 12 261 13 a4 1.5% 026 [0.12, 0.60]
Clsen etal 1995 1 36 ] 24 0.1% 207 [0.08, 52.96]
Packer 1886 22 EaG ) a8 31% 0.39[0.22, 0.68] —_—
PRECISE 19596 G 133 11 145 1.0% 058 [0.21,1.60] — 1
RESOLYD 2000 a 214 17 M2 1.4% 0.45[0.19, 1.08]
SEMICRS 2005 169 1067 1892 1061 10.8% 0.85[0.68,1.07] ™
Sturm 2000 A a1 a 14 0.8% 0A6[017,1.84] —
Waagstein-mDiC 1993 23 194 1 1849 2.5% 1.08 [0.A7, 2.0 I
Wioodley et al. 1991 0 30 0 20 Mot estimable
Total {(95% Cl) 12002 11280 100.0% 0.72 [0.64, 0.80] ]
Total events 1734 2140

Heterogeneity: Tau®=0.01; Chi®= 3034, dfi= 22 (P=011), F=27T%
Test for overall effect Z=6.14 (F = 0.00001)
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