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Betablokatory po IM

Beta-blockers

Beta-blockers are recommended in ACS patients

with LVEF <40% regardless of HF symptoms.®*"%%-
872

Routine beta-blockers for all ACS patients regardless

of LVEF should be considered.””**">~"®

lla

Recommendation for Beta-Blocker Therapy

Referenced studies that support recommendation are summarized
in the

con | toe

Recommendation

1. In patients with ACS without contraindications, early
(<24 hours) initiation of oral beta-blocker therapy
is recommended to reduce risk of reinfarction and
ventricular arrhythmias.'™

Byrne European Heart Journal 2023; Rao Circulation 2025



BETAMI-DANBLOCK

BETAMIs..q, @DANBLOCK

BEta-Blocker Treatment after
Acute Myocardial Infarction

BETAMI trial (Norwegian Beta-Blocker Treatment after Acute Myocardial
Infarction in Revascularized Patients without Reduced Left Ventricular
Ejection Fraction)

DANBLOCK trial (Danish Trial of Beta-Blocker Therapy after Myocardial
Infarction without Heart Failure)

Munkhaugen NEJM 2025



Design studie

A randomized, open-label,

blinded end point evaluation

superiority trial

Inclusion criteria
=  Myocardial infarction =14 days

Mildly reduced or preserlved

& LVEF (240%)
™ “-._I =  Coronary revascularization

(BETAMI)

Exclusion criteria

» |ndication/contraindication

to beta-blocker therapy
* Heart failure

= Unsuitable for participation

Munkhaugen NEJM 2025



Cilové ukazatele

BETAMI-DANBLOCK: Endpoints

Primary composite endpoint: Secondary endpoints:

All-cause mortality or MACE * Each component of the

Recurrent myocardial infarction primary endpoint

Unplanned coronary

_— Hospitalizations for
revascularization

Heart failure pacemaker implantation

Ischemic stroke * Second- or third-degree AV-

Malignant ventricular

arrhythmias block

Munkhaugen NEJM 2025



CONSORT diagram

Excluded
24

Randomized
(N =5622)
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Assigned to beta-blocker
therapy
(N =2807)
I

Included in primary analysis
(N =2783)

|

Assigned to no beta-blocker
therapy
(N =2815)

Excluded

Included in primary analysis
(N =27891)
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¥

Follow-up in nafionwide regisines and adjudication of primary endpoint evants
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Pouzité betablokatory

Tvpe of beta-blocker

No./Total no. (%0)

Median dosage mg (IQR)

Metoprolol succinate 2630 /2783 (94.5) 50 (25-50)
(long-acting)

Carvedilol 12 /2783 (0.4) 12.5(12.5-25)
Bisoprolol 82 /2783 (2.9) 2.5 (2.5-5.0)
Other 36 /2783 (1.3) -
Missing 23 /2783 (0.8) -

Metoprolol, dosage mg

Baseline.

No./Total no. (%)

6 months follow-up,

No./Total no. (%0)

<25 811 /2636 (30.8) 631 /2220(28.4)
26-50 1705 /2636 (64.7) 1403 /2220 (63.2)
51-75 8 /2636 (0.3) 0 /2220 (0)
76-100 108 / 2636 (4.1) 184 /2220 (8.3)
=100 4 /2636 (0.2) 2/2220(0.1)
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Prubéh studie

BETAMI-DANBLOCK: Follow-up

—

Median follow-up: 3.5 years (IQR 2.2-4.6)

Adherence at 6 months: 89% in the beta-blocker group and
89% in the no beta-blocker group

Munkhaugen NEJM 2025



Charakteristika souboru

Characteristic

Denmark

Norway

Current smoker

Hypertension
Diabetes mellitus

Median age - yvr (IQR)
Women - no_/total no. (%0)

Country - no_/total no_ (%0)

Risk factors - no /total no (%)

Beta-Blockers
(N=2783)

63 (55-71)
601 / 2783 (21.6)

1352 /2783 (48.6)
1431 /2783 (51.4)

No Beta-Blockers
(N=2791)

62 (55 - 71)
562 /2791 (20.2)

135572791 (48.5)
1436 /2791 (51.5)

Median Body Mass Index - kg/m” (IQR)

640 / 2279 (28.1)
28 (25 - 30)
1126 / 2783 (40.5)
332/2783 (11.9)

614 / 2259 (27.2)
28 (25 - 31)
1150 / 2791 (41.2)
363 /2791 (13.0)

Hypercholesterolemia 801 /2775 (28.9) 808 / 2787 (29.0)
ﬂnli[sglllaaléiﬁfir—denﬂw lipoprotein cholesterol - 33 (2.6-4.0) 3.3 (2.5-4.0)
E - . l S l ] eaSE - OO I.'.I-.ulal 0o i"'ﬂ.-"'n'r'i
Coronary artery disease 200/ 2783 (10.4) 298 / 2791 (10.7)
Peripheral artery disease 82 /2777 (3.0) 83/2790(3.0)
Stroke 81 /2783 (2.9) 7472791 (2.7
Atnal fibnllation/flutter 52/2775(1.9) 37 /2789 (2.0)
Prior heta-blocker therany 308 /2775011 1) 284 /2788 (10

Munkhaugen NEJM 2025



Charakteristika souboru

Index MI - no_/total no. (%)

Beta-Blockers
(N=2783)

No Beta-Blockers
N=2791)

ST-elevation MI

1329 /2782 (47.8)

1316 /2791 (47.2)

LVEF 40-49%

446 /2778 (16.1)

406 / 2791 (14.5)

In hospital course - no_/total no. (%)
Percutaneous coronary mntervention
Coronary-artery bypass grafting

No revasculanization

2582 / 2780 (92.9)
46 /2780 (1.7)

176 / 2783 (6.3)

257772785 (92.3)

56 /2785 (2.0)

170/ 2791 (6.1)

Munkhaugen NEJM 2025



Primarni cilovy ukazatel

Cumulative incidence

0.20 1

0.151

0.101

0.051

0.001

Ho-BE
At risk
BB
At risk

All-cause Mortality or MACE

Hazard ratio, 0.85 (95% Cl, 0.75-0.98)

P=0.03

— No BB

= Treatment=Mo Beta-Blockars
= Treatment=Bata-Blockers

Median
follow-up
3.5 years

2791

2733

2210

2241

Years

1114

b
82

95
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Sekundarni cilové ukazatele

Beta-Blockers No Beta-Blockers Hazard Ratio
End Point (N=2783) (N=2791) (95% ClI)
number (percent)
Secondary end points
Death from any cause 118 (4.2) 124 (4.4) 0.94 (0.73-1.21)
Myocardial infarction 138 (5.0) 186 (6.7) 0.73 (0.59-0.92)
Unplanned coronary revascularization 108 (3.9) 110 (3.9) 0.99 (0.76-1.29)
lschemic stroke 45 (1.6) 35(1.3) 1.30 (0.84-2.03)
Heart failure 42 (1.5) 52 (1.9) 0.78 (0.52-1.18)
Malignant ventricular arrhythmiasi 15 (0.5) 18 (0.6) 0.82 (0.42-1.64)
Imptlialmtitiﬂﬂ of a pacemaker or second- or third-degree atrioventricular 49 (1.8) 49 (1.8) 1.00 (0.67-1.49)
oc
Safety end point
Composite of death from any cause, myocardial infarction, heart failure, 21 (0.8) 32 (1.1)
or malignant ventricular arrhythmia at 30 days

Munkhaugen NEJM 2025



Podskupinova analyza

Subgroup

All patients
Sex
Female
Male
Age
<J0yr
=70yr
Country
Norway
Denmark

Beta-Blockers

No Beta-Blockers

no. of events ftotal no. of patients (%)

304/2783 (14.2)

89/601 (14.8)
305/2182 (14.0)

225/2001 (11.2)
169782 (21.6)

204/1431 (14.3)

190/1352 (14.1)

454/2791 (16.3)

107/561 (19.1)
347/2230 (15.6)

281/2029 (13.8)
173762 (22.7)

235/1436 (16.4)

219/1355 (16.2)

Hazard Ratio (95% Cl)

0.85 (0.75-0.98)

- 0.77 (0.62-0.96)
—— 0.91 {0.81-1.03)

|

I
— 0.82 (0.71-0.95)
— 0.85 (0.59-1.21)

|
— 0.86 (0.72-1.02)
B 0.84 (0.67-1.04)

' de o5 1o 12 14
Beta-Blockers Better Mo Beta-Blockers Better
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Podskupinova analyza

Subgroup

Type of myocardial infarction
NSTEMI

Beta-Blockers

Mo Beta-Blockers

no. of events/total no. of patients (%)

230/1453 (15.8)

246/1475 (16.7)

Hazard Ratio (95% Cl)

T —

0.93 (0.79-1.11)

STEMI 164/1330 (12.3) 2081316 (15.8) — i 0.81 (0.69-0.96)
Left ventricular ejection fraction l
A0-49% 82/446 (18.4) 05/406 (23.4) — 0.82 (0.65-1.02)
=50% 312/2333 (13.4) 359/2385 (15.1) —a! 0.93 (0.85-1.01)
Beta-blocker dose i
<50 mg 112/801 (14.0) 4542791 (16.3) - 0.88 (0.71-1.08)
=50 mg 257/1813 (14.2) 454/2791 (16.3) —-—i 0.85 (0.73-1.00)
Hypertension l
No 198/1656 (12.0)  232/1642 (14.1) —-—i 0.83 (0.71-0.98)
Yes 196/1127 (17.4) 222/1149 (19.3) - 0.86 (0.66-1.13)
Diabetes i
NoO 326/2451 (13.3) 364/2428 (15.0) — = 0.88 (0.77-1.00)
Yes 68/332 (20.5) 00/363 (24.8) L : 0.71 (0.43-1.15)
ﬂ!# {}!E {]'I.E 1.|{]' II.E ll.-#
=} =

Mo Beta-Blockers Better
Munkhaugen, NEJM, 2025
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Limitace studie

Studie méla otevreny design

Dvé samostatné studie s podobnym designem byly sloucené a primarni
endpoint byl stanoven az v jejich pribéhu

Témér 2/3 pacientu byli [é¢eni dlouhodobé pusobicim metoprololem v
davce 50 mg

Munkhaugen, NEJM, 2025



B'I;TAMIsmdy @DANBLOCK

* Dlouhodoba terapie BB, zahajena do 14 dni po IM s EF LK 240% vyznamné
snizuje riziko umrti nebo MACE

e Studie podporuje podavani BB v ramci sekundarni prevence po IM

* Nebyl vyznamny rozdil v bezpecnostnim profilu mezi obéma skupinami

Munkhaugen, NEJM, 2025



Postaveni betablokatoru u pacientu po IM

Mame dostatecnou evidenci podporujici terapii BB po IM u pacientu s EF
LK <40%

Kontroverzni vysledky u pacientu s EF LK >40% ze studii REBOOT, BETAMI-
DANBLOCK (2025)

Zadna z uvedenych studii nebyla primarné zaméfena na hodnoceni vlivu
BB u nemocnych po IM s mirné redukovanou EF LK

Byrne European Heart Journal 2023; Rao Circulation 2025



Meta-analyza Ucinku betablokatort u pacientt po IM s EF LK 40-49%

REBOOT

BETAMIStudv
Lo

@DANELGCH

CAPTALACT

Studie

REBOOT
BETAMI
DANBLOCK
CAPITAL-RCT

N =14418

8505

2867

2707
339

N =1885
(13%)

979 (12%)
422 (15%)
430 (16%)
54 (16%)

Rosello Lancet 2025



Charakteristika souboru

B-blocker group No [B-blocker B-blncker group No B-blocker
(n=991) group (n=894) (n=991) group (n=894)
Demographics MEdiEal hiStﬂry
Median age, years 63 (55-71) 62 (55-71) Current smoker 360/887 (41%) 336/812 (41%)
Sex Hypertension 467/990 (47%) 430/892 (48%)
Male 791/991 (80%) 735894 (82%) || piabetes 191/989 (19%) 178/891 (20%)
Femal 200/991 (20% 159/894 (18%
C;:;T 20%) U9 | yslipidaemia 380/991(38%)  346/892 (39%)
Spain 327/991 (33%) 285/894 (32%) F‘reuiags myocardial 80/740 (11%) 69/666 (10%)
infarction™t
[taly 188/991 (19%) 179/894 (20%) . :
Index myocardial infarction
Denmark 226/991 (23%) 204/894 (23%)
Norway 220/991 (22%) 202/894 (23%) STEMI 674/991 (68%) 605/894 (68%)
Japan 30/991 (3%) 24/894 (3%) || Median LVEFT 450 (45-0-47-5) 450 (45:0-47'5)

Rosello Lancet 2025




Charakteristika souboru

B blocker therapy
Previous [ blocker therapy 105/988 (11%) 100/3889 (11%)
Type of B blocker at randomisation
Metoprolol 485/984 (49%)
Bisoprolol 430/984 (44%)
Carvedilol 46/984 (5%)
(

Other 23/984 (2%)

Rosello Lancet 2025



Primarni cilovy ukazatel

Celkova mortalita, dalsi IM a srdecni selhani

R 151 — B-blocker group
[
— NoR- ouU
— HR 0-75 (95% Cl 0-58-0-97)
gE =0-031
g E 1::)—\]3\
.E 8.
£ T
u =
L
2 E
EE s5-
L N
o
0 1 T | | J

0 1 2 3 4

Number of patients (censored)
B-blockergroup 991 (0) 915(32) 756(166) 560(348) 380(519)
No B-blocker group 894 (0) 821(20) 697(118) 528(269) 367(411)

Rosello Lancet 2025



Vyskyt primarniho cilového ukazatele v jednotlivych studiich

Study

REBOOT
DANBLOCK
BETAMI
CAPITAL-RCT

Beta-blocker Control
Yes No Yes No

39 476 48 416
35 191 44 160
28 192 32 170
4 6 5 19

Hazard ratio
(95% CI)

0.74 (0.49, 1.13)
0.70 (0.45, 1.08)
0.85 (0.57, 1.47)
0.69 (0.19, 2.60)

Patients® Weight**

(%) (%)
51.3 36.90
22.8 33.75
224 25.55
2.9 3.79

0.25 0.5

Beta-blocker better

2

Control better

Rosello Lancet 2025



Primarni, sekundarni a bezpecnostni cilovy ukazatel

Patientswith event, n (%) Hazard ratio (95% Cl) pvalue

B-blocker No B-blocker
group (n=991)  group (n=991)

Primary endpoint® 106 (11%) 129 (14%) i 075 (0:58-0-97) 0031
All-cause death 58 (6%) 69 (B%) — 078 (0.55-1-11) 0169
Cardiac deatht 14 (2%) 23 (3%) s 055 (0-28-1.06) 0076
Myocardial infarction 39 (4%) 46 (5%) —e 077 (0.50- 1-18) 0-230
Heart failure 30 (3%) 39 (4%) e 071(0-44-1-14) 0152
Unplanned coronary revascularisation 35 (4%) 38 (4%) — 0-83(0-52-1.31) 0-420
Malignant ventricular arrhythmia# 9 (1%) 5 (1%) * 1.64 (0.55-4-89) 0-375
Hospital admission for stroke 13 (1%) 7 (1%) o 170 (0-68-4-25) 0-260
Second-degree or third-degree atrioventricular block§ 12 (1%) 11 (1%) 3 1.00 (0-44-2-27) 0.984
D|-5 1.0 El-'l:l
<4 >

Favours B blockers Favours no P blockers

Rosello Lancet 2025



Podskupinova analyza

B-blocker group No p-blocker group Hazardratic P,
(95% CI) value

Mumberof Patientswith  Numberof  Patients with

patients event,n(%)  patients event, n (%)
Sex 0.906
i ale 701 82 (10%) 735 103 (14%) _ 0.76 (0-57-101)
Female 200 24 (12%) 150 26 (16%) m 0-73 (0-42-1-27)
Age, years 0035
<5 826 60 (7%) 746 88 (12%) O 065 (0-47-0-90)
=75 165 46 (28%) 148 41 (28%) n 1-15(0-75-176)
Myocardial infarction type 0233
STEMI 674 67 (10%) 605 73(12%) 0 0-85 (0-61-1.10)
Non-STEMI 317 30 (12%) 280 56 (10%) 0 0.62 (0-41-0.93)
LVEF* 0502
40-45% 458 G1(11%) 442 64 (14%) _ 078 (0-54-113
46-49% Eahl 26 (8%) 249 33 (13%] ——H | 0-63 (0-37-1-05)

0.5 1.0 2-0
+ >

Favours B blockers Favours no B blockers Rosello Lancet 2025



Podskupinova analyza

B-blocker group No p-blocker group Hazardratio Py
(95% Cl) value

Numberof Patientswith  Numberof Patientswith

patients  eventn(%)  patients  event n(%)
B-blocker dosage 0-038t
Median or less 862 89 (10%) 804 129 (14%) 0 071(054-0.94)
Greater than median 129 17 (13%) 804 120 (14%) B 1-07 (0-64-177)
Country 0-980
Spain 37 22 (7%) 285 27 (9%) i 0-7100-41-1-25)
Italy 188 17 (9%) 179 21(12%) o 0-81(0-42-153)
Norway 220 28 (13%) 202 32 (16%) 3 0-85 (0.51-1.41)
Denmark 226 35 (15%) 204 44 (22%) = 0-70(0-45-1-08)
Japan 30 4(13%) 24 G (21%) 0 0-69 (019-2-60)

[ |
05 10 2.0
< -

Favours B blockers  Favours no B blockers

Rosello Lancet 2025



Zaver

Dlouhodoba terapie BB byla spojena s 25% snizenim rizika vyskytu
primarniho kompozitniho cilového ukazatele (celkova mortalita, dalsi IM,
nebo HF) u pacientl s IM s EF 40-49%

U&inky BB byly konzistentni u jednotlivych sloZek primarniho endpointu
U&inky BB byly konzistentni ve viech zahrnutych studiich a ve véech 5
zemich, kde studie probihaly

Tato metaanalyza podporuje uzivani BB u pacientu s IM bez srdecniho
selhani s mirne redukovanou EF LK




