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Beta-Blocker Interruption or Continuation after Myocardial infarction
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Beta-blockers

Beta-blockers are recommended in ACS patients

with LVEF <40% regardless of HF s;m‘nptcms.mt”“‘
872

Routine beta-blockers for all ACS patients regardless

lla
of LVEF should be considered.”*%#73-878

=

’|=

ACC/AHA2025

Recommendations

1. In patients with CCD and LVEF <40% with or
without previous M|, the use of beta-blocker ther-
apy is recommended to reduce the risk of future
MACE, including cardiovascular death."

2. In patients with CCD and LVEF <60%, the use of
sustained release metoprolol succinate, carvedilol,
or bisoprolol with titration to target doses is recom-

\

mended in preference to other beta blockers'3%

LVEF(CEMRIZ < ACSEEZETIC
BiEWTEZ Class [ a CHELE

Eur Heart J. 2023 Oct 12;44(38):3720-3

3. In patients with CCD who were initiated on beta-
blocker therapy for previous MI without a history
of or current LVEF <50%, angina, arrhythmias, or
uncontrolled hypertension, it may be reasonable to
reassess the indication for long-term (1 year) use
of beta-blocker therapy for reducing MACE#15

826.

4. In patients with CCD without previous Ml or LVEF

<50%, the use of beta-blocker therapy is not ben-
eficial in reducing MACE, in the absence of another
primary indication for beta-blocker therapy.t16-'¢

-
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circulation. 2025 Apr;151(13):e771-e862.
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Intervention/Comparison

Interruption Group Continuation Group

1846 Patients 1852 Patients
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Outcome
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Statistical Analysis
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Statistical Analysis
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Table 1. Characteristics of the Patients at Baseline.*

Characteristic

Demographic and cardiovascular risk

Age —yr

Male sex — no. (%)

Median body-mass index (IQR)

Current smoker — no. (%)

Hypertension — no. (%)

Diabetes — no. (%)

Dyslipidemia — no. (%)

Medical history

ST-segment elevation myocardial infarction — no. (%)
Non-ST-segment elevation myocardial infarction — no. (%)

Median time from index myocardial infarction to randomization (IQR)

Multivessel disease — no. (%)

Beta-Blocker
Interruption
(N=1846)

63.5+11.2
1530 (82.9)

26.3 (23.9-29.4)

385 (20.9)
786 (42.6)
372 (20.2)
948 (51.4)

1168 (63.3)
678 (36.7)
2.9 (1.2-6.2)

955 (51.7)

Beta-Blocker
Continuation
(N=1852)

63.5+10.9
1531 (82.7)

26.5 (24.1-29.6)

342 (18.5)
805 (43.5)
375 (20.2)
994 (53.7)

1162 (62.7)
690 (37.3)
2.8 (1.1-6.6)

979 (52.9)

FinFIIME(L63. 5%

STEMI(E63%
NSTEMI(E37%
IDEPRZEFIEN S D
HAfE] SR oRYiE2 . 9
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Revascularization for index myocardial infarction — no./total no. (%)

Completeness::
Percutaneous coronary intervention
Fibrinolysis
Coronary-artery bypass grafting
Peripheral vascular disease — no. (%)
Stroke or transient ischemic attack — no. (%)
Episode of heart failure — no. (%)§
Arrhythmia — no. (%)
Health status
Left ventricular ejection fraction
Median (IQR) — %
Patients with value of 40 to 50% — no. (%)
Residual angina — no. (%)
Median blood pressure (IQR) — mm Hg
Systolic
Diastolic

Median resting heart rate (IQR) — beats/min

Tablel

1755/1846 (95.1)
1601/1753 (91.2)
1709/1755 (97.4)
29/1755 (1.7)
62/1755 (3.5)
104 (5.6)
56 (3.0)
34 (1.8)
7 (0.4)

60 (52-60)
430 (23.3)
21 (L.1)

132 (121-144)
77 (70-83)
63 (57-71)

1757/1852 (94.9)
1619/1755 (92.1)
1693/1757 (96.4)
46/1757 (2.6)
83/1757 (4.7)
83 (4.5)
67 (3.6)
26 (1.4)
5 (0.3)

60 (52-60)
435 (23.5)
30 (1.6)

131 (121-144)
77 (70-83)
63 (57-71)

PCI 97%

IDERE(L1.6%

EF 60%
40-50%DEIE23%

IMAE UN#ERA130mmHg

DMAEN 63/72
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TableS1

Beta-Blocker Beta-Blocker
Interruption Continuation
N = 1846 N = 1852

Median lipid level (IQR) - mg/dl
LDL cholesterol 70 (56—91) 73 (56—95)
HDL cholesterol 44 (37—52) 44 (37—53)
Triglycerides 107 (0.80—1.58) 112 (81—154)
Other cardiovascular drug treatment at randomization
Statin — no. (%) 1755 (95.1) 1775 (95.8)
Ezetimibe — no. (%) 527 (28.5) 533 (28.8)
Any lipid-lowering therapy — no. (%) 1787 (96.8) 1797:(97.0)
ACEI or ARB — no. (%) 1365 (73.9) 1363 (73.6)
Calcium channel blockers — no. (%) 238 (12.9) 206 (11.1)
Diuretics — no. (%) 206 (11.2) 180 (9.7)
Mineralocorticoid antagonists— no. (%) 58 (3.1) 41 (2.2)
Other antihypertensive drugs — no. (%) 38 (2.1) 35(1.9)
Any antiplatelet therapy — no. (%) 1819 (98.5) 1831 (98.9)
Aspirin — no. (%) 1746 (94.6) 1756 (94.8)
Clopidogrel — no. (%) 337 (18.3) 377 (20.3)
Ticagrelor or prasugrel — no. (%) 412 (22.3) 430 (23.2)

Caffing. FKE. MRASHEREF CZ L)

20E RTLILISHEEF TZ L)
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TableS4

Beta-blocker

Beta-blocker

Average Dose Beta-blocker Average Dose

Beta-blocker

Interruption (+SD) in mg Continuation (= SD)in mg
Beta-blocker used — no. (%) N = 1846 N=3698 N = 1852 N =3698
Bisoprolol 1320 (71.5) 34+23 1324 (71.5) 36E2.7
Acebutolol 202 (10.9) 195.3 £ 100.4 199 (10.7) 2003 +974
Atenolol 154 (8.3) 53.8+26.4 168 (9.1) 54.1 £25.1
Nebivolol 110 (6.0) 44+20 107 (5.8) 41+2.1
Carvedilol 210011 17:9+13%.9 19 (1.0) 22.2+15.9
Metoprolol 19 (1.0) 85.5+494 23 (1.3)
Celiprolol 5(0.3) 140.0 + 54.8 2(0.1) 150.0 + 70.7
Sotalol 6 (0.3) 84.2 +66.2 2(0.1) 100.0 + 84.9
Celectol 4(0.2) 250.0 £ 100.0 2(0.1) 125.0 + 106.1
Betaxolol 1(0.1) 10.0 0 (0.0) -
Propanolol 0(0.0) - 3(0.2)
Nadolol 0(0.0) - 1(0.1) 80.0
Not available 4(0.2) 0 (0.0)
All 1846 (100.0) 1852 (100.0)

EVvJO0O—)LH71.5%
FA=(33.4+2.3mg

HIAR2O—-)LIE1.1%
FA=(317.9+13.9mg
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f&isk : Primary outcome

Beta-Blocker Beta-Blocker
Interruption Continuation Risk Difference (95% Cl)
End Point (N=1846) (N=1852) (percentage points)
no. of patients with event (%) Prespecified margin of noninferiority
Primary end point 432 (23.8) 384 (21.1) | . 2.8 (<0.1t05.5)
Death 76 (4.1) 74 (4.0) 0.1 (-1.2 to 1.4)
Myocardial infarction 46 (2.5) 44 (2.4) 0.1 (0.9to 1.1)
Stroke 18 (1.0) 19 (1.0) -0.1 (-0.7 to 0.6)
Hospitalization for cardiovascular reason 349 (18.9) 307 (16.6) L 2 2.3 (-0.1t0 4.8)
T o 3 4 ¢
e -
Interruption Better Continuation Better

Primary end pointd95%EREXBNIELHET—> > ZB X I
—primary end point CIFLHIIRET
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Table 2. Primary and Secondary End Points (Intention-to-Treat Population).
Beta-Blocker  Beta-Blocker
Interruption  Continuation Risk Difference Hazard Ratio
End Point (N=1846) (N=1852) (95% Cly* (95% Cl)* P Valuef
Primary end point
Composite of death, nonfatal myocardial infarction, 432/1812 384/1821 2.8 (<0.1t05.5) 1.16 0.44
nonfatal stroke, or hospitalization for car- (23.8) (21.1) (1.01 to 1.33)
diovascular reason — no./total no. (%)
Secondary end points 37 NI vrad 1= of=akx WATE TS
il — R, DAPIEEER, PfEEX
Composite of death, myocardial infarction, or stroke 132 (7.2) 126 (6.8) 0.4 (-1.3t0 2.0) 1.05 A N
— no. (%) (0.82 to 1.34) DEETIFERL
Composite of death, myocardial infarction, stroke, or 155 (8.4) 141 (7.6) 0.8 (-1.0t0 2.5) 1.11 FETEXR, ILENEZEESR, IMfEZESR
hospitalization for heart failure — no. (%) (0.88 to 1.39) < AL =z A
Death — no. (%) 76 (4.1) 74 (4.0) IDAETOAREDESTIE
Cardiovascular cause 28 (L.5) 21 (L.1) AN
Noncardiovascular cause 44 (2.4) 48 (2.6)
Undetermined cause 4 (0.2) 5(0.3)
Myocardial infarction — no. (%) 46 (2.5) 44 (2.4)
Type 1: spontaneous 36 (2.0) 32 (1.7)
Type 2: related to ischemic imbalance 1(0.1) 0 (0.0)
Type 4a: related to percutaneous coronary 2 (0.1) 1(0.1)
intervention
Type 4b: related to stent thrombosis 8 (0.4) 11 (0.6)
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Stroke — no. (%) 18 (1.0) 19 (1.0)
Ischemic 14 (0.3) 14 (0.8)
Hemorrhagic 1(0.1) 1(0.1)
Transient ischemic attack 3(0.2) 4 (0.2)
Hospitalization for cardiovascular reason — no. (% 349 (18.9 307 (16.6 S =X il
(‘I)oronary-related reason - 263 514.2; 221 :11.9; Il"\'m]' %EEHH (L' CJ: 5 ll}jﬁz (j:l:l:l Ii:ﬁ-

Angina or ischemia 67 (3.6) 55 (3.0) 23;349*( 18 . 90/0)
Angiography 146 (7.9) 117 (6.3) %Ii%)ﬁbg¥307k( 16. 60/0)

Percutaneous coronary intervention 90 (4.9) 84 (4.5)

Coronary-artery bypass grafting 4(0.2) 4 (0.2) I:FI H—éﬁg¥t\‘i%b[l LJ 7_:

Heart failure 34 (1.8) 23 (1.2)

Tachycardia ~ . - i =
Supraventricular 28 (1.5) 28 (1.5) IL‘EE%EEEE_CODABEO)WER
Ventricular 6 (0.3) 7 (0.4) é%,t\rorrﬁm]%%@ N

Syncope or dizziness 28 (1.5) 25 (1.3) B

Invasive procedure aside from pacemaker 31 (1.7) 24 (1.3) -m]- Bl= LF/H;JE:@ D

|mp|antat|?n - . PCI%?:::_:TCJ\ L/

Pacemaker or equivalent implantation 11 (0.6) 11 (0.6) — “ 0 —y s .

Conduction disorder 2(0.1) 2 (0.1) B/ 1) \7\1IT\I%%79~ L

High blood pressure 5(0.3) 3 (0.2)

Peripheral artery disease or limb ischemia 34 (1.8) 23 (1.2)

Aortic dissection or aneurysm 4 (0.2) 8 (0.4)

Valvular reason 4 (0.2) 4 (0.2)
Bleeding event 8 (1.0) 15 (0.8)
8 (1. )

0) 11 (0.6

Other cardiovascular event




=8 - Primary and secondary outcome

A Death, Myocardial Infarction, Stroke, or Hospitalization for Cardio-
vascular Cause (primary cardiovascular composite end point)

Cumulative Incidence (%)

No. at Risk
— Interruption

100+ 30+
904 55 21.8% (95% Cl, 19.6-24.2)
80
20+ Beta-blocker

70 15 interruption

604 10- 19.3% (95% Cl,
504 54 Beta-blocker 17:2=21.5)

tinuation

404 o : : (?” sr‘uld sor' : : |
30+ 00 05 10 15 20 25 3.0 35 40
20+ 1
10

o T T T T T T T 1
00 05 10 15 20 25 3.0 35 40

1846 1756 1624 1412 1237 1031 818
— Continuation 1852 1772 1648 1449 1239 1033 836

Years since Randomization

653 436
679 426

B Death, Myocardial Infarction, or Stroke

100+
90
80
70
60
504
404
30
20
10

Cumulative Incidence (%)

14+

12 9.0% (95% Cl, 7.4-10.9)

Beta-blocker
interruption
Beta-blocker
continuation

8.4% (95% Cl,
6.9-10.3)

T T T T T T T 1
00 05 10 15 20 25 3.0 35 40

E—

0
0.0

No. at Risk
— Interruption

1846 1821 1729 1545 1360 1141 899
— Continuation 1852 1817 1724 1541 1344 1127 909

0.5

T 1

T T T T T
10 15 20 25 3.0 35 40

Years since Randomization

715
723

441
429

C Death, Myocardial Infarction, Stroke, or Hospitalization for
Heart Failure

Cumulative Incidence (%)

No. at Risk
— Interruption

100 T4
904 124 10.0% (95% Cl, 8.4-12.0)
804 104
704 37 Beta-blocker
60 j: interruption 8.9% (95% Cl,
50 2] Beta-blocker 7-4-10 8)
40 0 ' . . c?vmml.'ahonl . :
30 00 05 10 15 20 25 30 35 40
20+
104 e
0 T T T T T T T 1
00 05 10 15 20 25 3.0 35 40
Years since Randomization
1846 1813 1717 1530 1344 1125 888 706 440
— Continuation 1852 1814 1718 1533 1334 1117 902 720 429

D Death from Any Cause

100
90
80
70
60
50
40+
30
20
104

Cumulative Incidence (%)

10+
8- 6.1% (95% ClI, 4.8-7.8)
6 Beta-blocker

interruption
4 Beta-blocker
2] continuation 5.9% (95% Cl,

4.6-7.6)

0

T T T T T T T 1
00 05 10 15 20 25 3.0 35 40

0

0.0

No. at Risk
— Interruption

T T T T T T
1.0 20 25 3.0

0.5 1.5 35 40
Years since Randomization
1846 1829 1743 1567 1377 1158 913 724 441
— Continuation 1852 1829 1740 1563 1369 1148 926 738 430
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Figure S3. Risk Difference for the Primary Outcome in the Different Prespecified Subgroups.

Subgroup

Overall
Last MI before randomization
STEMI
NSTEMI
Time between last Ml and randomization, tertiles
T1, <1.6 years
T2, 1.6 to <4.9 years
T3, 24.9 years
Age group
<75 years
275 years
Sex
Female
Male
Diabetes mellitus
Yes
No
Hypertension
Yes
No
Multivessel Disease
Yes
No
Renal Insufficiency
Yes
No
Ejection Fraction
FE <50 %
FE 250 %
Revascularization type
Complete
Incomplete
Revascularization
PCI
Fibrinolysis
CABG
Heart rate, tertiles
T1, <60 beats/min
T2, 60 to <68 beats/min
T3, 268 beats/min

B-blocker
interruption
events/total

(%)

432/1812 (23.8)

250/1148 (21.8)
182/664 (27.4)

131/588 (22.3)
140/630 (22.2)
160/589 (27.2)

337/1532 (22.0)
95/280 (33.9)

791307 (25.7)
353/1505 (23.5)

110/361 (30.5)
322/1451 (22.2)

223/770 (29.0)
209/1042 (20.1)

253/941 (26.9)
179/871 (20.6)

22/105 (21.0)
365/1450 (25.2)

51/170 (30.0)
367/1603 (22.9)

361/1572 (23.0)
50/150 (33.3)

383/1631 (23.5)
7/26 (26.9)
20/62 (32.3)

137/612 (22.4)
129/551 (23.4)
153/613 (25.0)

B-blocker
continuation
events/total
(%)

384/1821 (21.1)

227/1143 (19.9)
157/678 (23.2)

118/620 (19.0)
109/576 (18.9)
152/616 (24.7)

300/1561 (19.2)
84/260 (32.3)

66/316 (20.9)
318/1505 (21.1)

101/369 (27.4)
283/1452 (19.5)

188/790 (23.8)
196/1031 (19.0)

240/966 (24.8)
144/855 (16.8)

22/111 (19.8)
314/1467 (21.4)

47/168 (28.0)
331/1614 (20.5)

316/1590 (19.9)
43/134 (32.1)

329/1589 (20.7)
7/43 (16.3)
19/81 (23.5)

126/593 (21.2)
121/582 (20.8)
128/611 (20.9)

Risk
difference
(95% Cl)

2.8(0.0105.5)

1.9 (-1.4 10 5.2)
4.3(-0.4 0 8.9)

32 (-1.3t07.8)
3.3(-1.3107.9)
2.5(-2.51t07.4)

28(-0.1t05.6)
1.6 (-6.3109.6)

4.8 (-1.81011.5)
2.3(-0.6 10 5.3)

3.1(-35109.7)
2.7(-0.3105.7)

5.2 (0.8 10 9.5)
1.0 (-2.4 to 4.5)

2.0 (-1.9 10 6.0)
3.7(0.0t07.4)

1.1 (-9.6 to 11.9)
3.8(0.7106.8)

2.0 (-7.7t0 11.7)
24(-05105.2)

3.1(0.2105.9)
1.2(-9.7 t0 12.2)

2.8 (-0.110 5.6)
10.6 (-9.7 to 31.0)
8.8 (-6.11023.7)

1.1 (-3.51t05.8)
26(-2.2107.5)
4.0(-0.7t08.7)

non-inferiority margin of 3%
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Table 3. Scores on European Quality of Life-5 Dimensions (EQ-5D) Questionnaire.*
Beta-Blocker Beta-Blocker
Interruption Continuation Difference
Variable (N =1846) (N=1852) (95% Cl)
EQ-5D score at baseline
No. of patients with data 1804 1821 3698HIDA36256 (98.0%) H
Mean score 0.866+0.181 0.866+0.182 R—AS5A4>DF7>0— MIEE
Median score (108) 0910 0910 333145 (90.1%) HNBH 7> 4 — K
(0.817-1.000) (0.817-1.000) Tl
(ClEIEUTE
Peak EQ-5D score at 6 or 12 mo
No. of patients with data 1674 1657
Mean score 0.901+0.168 0.897+0.176
Median score (IQR) 1.000 1.000
(0.872-1.000) (0.872-1.000)
Absolute change in EQ-5D score from baseline to
last follow-up
No. of patients with data 1639 1631
Mean difference 0.033+0.150 0.03240.164 0.002 R—ASAEEEER I AO—T7Y
-0.008 to 0.012) <
S— 000 o IR TR 2 177 MR EE b (3,
edian difference ! :
(0.000-0.090) (0.000-0.090) =lIRhole
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