Farmakoterapie po AKS

Betablokatory a inhibice RAAS

Milan Hromadka
Kardiologicka klinika FN Plzen a LF UK v Plzni

N‘/L_




Clinical Research in Cardiology (2022) 111:776-786
hitps://doi.org/10.1007/500392-021-01985-x

ORIGINAL PAPER o.)

( s’ g )
Role of renin-angiotensin system antagonists on long-term mortality A( E I S a rta n u n e l I l O C n C O I M
post-percutaneous coronary intervention in reduced and preserved ¢

ejection fraction

87 -
L
iz

Hamish C. Prosser' - Kah Yong Peck' - Diem Dinh® - Louise Roberts'? - Jaya Chandrasekhar'? - Angela Brennan® -
Stephen J. Duffy™* . David Clark® - Andrew E. Ajani® - Ernesto Oqueli’'? . Martin Sebastian® : Christopher M. Reid®* -
Melanie Freeman' - Jithin K. Sajeev’? - Andrew W.Teh'2*

Multicentricka observacni studie vyhodnotila prospektivhé shromazdena data od 21

388 pacientu (> 18 let), ktefi podstoupili (PCIl) pro NSTEMI a STEMI v letech 2005
az 2018

ACEi/ARB therapy post PCl for NSTEMI/STEMI is associated with lower long-term mortality Bl
p<0.001
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Abbreviations: LVEF. left ventricular eiection fraction: PCl. percutaneous coronarv intervention: STEMI. ST-elevation mvocardial infarction: NSTEMI. Non-STEMI

Prosser HC et al. Role of renin-angiotensin system antagonists on long-term mortality post-percutaneous coronary
intervention in reduced and preserved ejection fraction. Clin Res Cardiol 2022; 111:776-86.




P-value

HR (95% CI)
0.67 (0.56-0.80)  <0.001

Statin - i
B-blocker . 0.89 (0.79-1.00)  0.062
P2Y12 inhibitor - - 0.74 (0.61-0.90)  0.002
Aspirin - —— 0.73 (0.58-0.92)  0.009
ARB - pegica | 0.78 (0.67-0.90)  0.001
ACEi - e | 0.78 (0.69-0.88)  <0.001
Gender - — 1.01 (0.90-1.12)  0.849
Age - f e 1.07 (1.06-1.08)  <0.001
1.0 15

1
0.5
Hazard Ratio (95% CI)
Zavér: Lécba ACEI/ARB po PCI je spojena s vyznamné nizsi dlouhodobou mortalitou u pacientd se snizenou

a zachovanou funkci levé komory.
Tato zjisténi poskytuji dukazy podporujici pouziti téchto latek u pacientu s ischemickou
chorobou srdecni, ktefi podstoupili PCl pro STEMI/NSTEMI, a to bez zavislosti na jejich

vychozi funkci levé komory.

2024 ESC Guidelines for the management of chronic coronary syndromes. European Heart Journal (2024) 45, 3415—-3537
Prosser HC et al. Role of renin-angiotensin system antagonists on long-term mortality post-percutaneous coronary

intervention in reduced and preserved ejection fraction. Clin Res Cardiol 2022; 111:776-86
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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



Klinicky pfinos beta-blokatorl u pacientli po AKS se sniZzenou LVEF je podporen spolehlivymi dikazy

@ ESC European Heart Journal - Cardiovascular Pharmacotl herapy (2019) 5, 12-20 Original article
Eurs Sac

urapean Society doi:10.1093/ehjevpipvy034 Prevention and epidemiology
of Cardiology

, Metaanalyza 16 studii, 164 408 pacient( po IM s EF LK pod
Effect of oral p-blocker treatment on mortality o di ledovani K Kl I Zech biidi
in contemporary post-myocardial infarction 40%, median sledovani 2,47 roku, pokles mortality ze vsech pficin o

patients: a systematic review and meta-analysis 26%

Magnus Dahl Aarvik1, Irene Sandvenl, Tatendashe B. Dondo3, Chris P. Gale"‘,
Vidar Ruddox*, John Munkhaugen®, Dan Atar"®, and Jan Erik Otterstad®*

Neexistuji vSak zadné velké RCT podporujici predepisovani beta-blokatort po nekomplikovaném A
u pacientu s LVEF > 40%.
Délka |éCby beta-blokatory je z dlouhodobého hlediska predmétem diskuse, zejména u pacientu

s pfedchozim IM a zachovanou ejekcni frakci levé komory.
2024 ESC Guidelines for the management of chronic coronary syndromes.

2024 ESC Guidelines for the management of chronic coronary syndromes. European Heart Journal (2024) 45, 3415-3537
https://doi.org/10.1093/eurheartj/ehael77




B blockers and mortality after myocardial infarction in patients without heart failure:

multicentre prospective cohort study n = 2679, pacienti s akutnim IM bez

srdeCniho selhani a dysfunkce LK
BMJ 2016 ;354 doi: https.//doi.org/10.1136/bmj.i4801 (Published 20 September 2016)

30-denni preziti v zavislosti na uzivani B-blokatoru béhem prvnich 48 hodin po
prijeti u pacientu bez anamnézy srdeéniho selhani a bez srde¢niho selhani pfi
prijeti

1-leté preziti dle predepisovani B-blokatorl pfi propusténi u pacientu bez
anamnezy srdeCniho selhani a bez systolické dysfunkce LK

5-leté preziti u pacientt propusténych z IéCby B-blokatory v zavislosti na
pokraCovani |éCby 3-blokatory po jednom roce

Casné nasazeni B-blokatord bylo spojeno se snizenou 30denni mortalitou u pacientd

s akutnim IM a vysazeni B-blokatort po jednom roce nebylo spojeno s vyssi pétiletou
mortalitou.

Tato zjiSténi zpochybnuji uziteCnost prodlouzené 1éCby B-blokatory po akutnim infarktu
myokardu u pacientl bez srde¢niho selhani nebo dysfunkce levé komory

—— With i blockers
A === Without i blockers
e
-,

_____________

90

80

Survival probability (%)

Adjusted HR: 0.46
(95% C1 0.26 10 0.82), P=0.008
10 20 30
No at risk Days
With B blockers 2050 2022 2000 2003
Without § blockers 629 589 583 575

_______

20

o
=]

Survival probability

=
o

Adjusted HR: 0.77
(#5% C| 04610 1,300, P=0.32

(i 120 240 360
Wo at risk Days

With B blockers 1783 1754 1739 1722
Withowt B blockers 434 420 410 400
C

wa—‘m*-qm\

L)
20 -

o
=3

Crude HR: 0.79

(95% €1 0.65 to 1.38), P=0.41
Adjusted HR: 1.19

(95% C10.6510 2.18), P=0.57

Survival probability (%)

~
c

-3
=]

0 12 24 36 48 60
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Without B blockers 153 143 138 134 122

BMJ 2016;354:i4801
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Stu d Ie ABYSS (Assesment of beta-bocker interruption one year after an uncomplicated myocardial

infarction on safety and symptomatic cardiac events requiring hospitalization

n=3698, po IM s EF LK 40% a vice, dlouhodoba |écba
betablokatory, v poslednich 6 mésicich bez KV
p‘r’-l’hody, randomizace 11 ) Preruseni l&éEby Pomeér rizik

83 25 9% betablokatory analyzy podle puvodniho
. . =} o
2 2 7t 22 23,8 % lééebného zaméru
median doby po IM 2.9 roku, median sledovani 3 roky 2 (Intention.to-treat. 1TT) 1,16
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Pokradovéni  Preruseni §§ 10 % ] v léEbé betanblukélury podie protokolu 1,06
Rozdil rizika (95% CI) v procentech v léEhé lécby t3 21,1 % (95% CI) 0,92 a2 1,22
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Infarkt myokardu 0,12 % (-0.88 a2 1,11) 44 (24%) 46 (2.5%) 1846 1756 1624 1412 1237 1031  B18 653 436
Cévni mozkova piihoda 0,05% (-0.69a20,59) 19(1,0%)  18(1,0%)
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Silvain J et al. Beta-Blocker Interruption or Continuation after Myocardial Infarction. The New England
journal of medicine. 2024;391(14):1277-86.




Efekt vysazeni betablokatort na hodnoty TK ve studii ABYSS
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Doba od randomizace Doba od randomizace
Cisla 5 Gdiaj Cisla s Gdaji
Polradowdni vikded 1813 1323 1414 1072 727 413 Pokrafovini wiéibé 1814 kil 1413 1072 726 42
Plerue 1811 1413 1841 1067 408 rukeni iby 1810 1413 18411 1068 Ti8 408

Preruseni |éCby betablokatory zvysilo systolicky i diastolicky krevni tlak a srdecni frekvenci.

Silvain J et al. Beta-Blocker Interruption or Continuation after Myocardial
Infarction. The New England journal of medicine. 2024;391(14):1277-86.




Primarni endpoint u hypertenznich nemocnych ve studii ABYSS

30 % 1 Cetnost
Kaplanovych-Meieroviych Nardst absolulniho
26 5% pihod (95% Cl) e rizika o + 5.2 %
Al B e — 95%Cl08az95
25,4 % (21,9 % az 29.2 %) S
21,7 % (18,5 % az 25,3 %) ; .
20 % 4 X 12 et r'—’frﬁ Upraveny pomér
gl eyt rizik 1,18
95% C1 1,01 a2 1,36
15 % ’_/” P=0,03
,/ Upraveny pomaér
10 % e rizik 1,05
/ 95 % C1 0,86 a2 1,28
: P=064
5% 1
Ll L L) L L L Al L)
0.0 0,5 1,0 1.5 20 25 30 35 40
. Roky od randomizace
Pocet ohwoZenych
Prizatovini betablokdtorl u pacen) s hyperterzi 805 750 701 612 528 442 354 201 191
Prenteni betablokiton) u paciensl s hyperterel 166 737 676 581 512 427 327 261 193

Pri subanalyze hypertenznich nemocnych se primarni cilovy ukazatel vyskytl u 25,4 % nemocnych ve skupiné prerusujici léCbu
betablokatory a u 21,7 % nemocnych pokracujici v [éCbé betablokatory, coz predstavuje vyznamny pokles absolutniho rizika
05,2% (95 % Cl 0,8-9,5); HR 1,18 (95% Cl, 1,01-1,36); p = 0,03 pro noninferioritu.

e e— +
ikl A a— . . . . . .
N — Silvain J et al. Beta-Blocker Interruption or Continuation after Myocardial
— —— Infarction. The New England journal of medicine. 2024;391(14):1277-86.



elevation myocardial infarction treated with primary
percutaneous coronary intervention

Hiroki Watanabe, Meiko Ozasa, Takeshi Morimoto, Hiroki Shiomi, Bao Bingyuan, Satoru Suwa, Yoshihisa Nakagawa,

Long-term use of carvedilol in patients with ST-segment Q|-
PLO?l\ One

Chisato |zumi, Kazushige Kadota, Shigeru lkeguchi, Kiyoshi Hibi, Yutaka Furukawa, Shuichiro Kaji, [ - |
on behalf of the CAPITAL-RCT investigators [E [ view all ]

801 patients enrolled
n=801’ nemocnl’ po STEMI S uspégnou pPCI as EF LK 240 % in 67 participating centers between July 2010 and May 2014.

zarazeni v pomeéru 1:1 do skupiny s carvedilolem nebo do skupiny
bez betablokator( do 7 dnt po pPCI.

1:1 randomization

Carvedilol group: N=399 I No beta-blocker group: N=402

Primarnim cilovym parametrem je umrti ze vSech pficin, IM, I Twithdrow CONSent | @ veker groum N_2
hospitalizace pro srdecni selhani ITT population: N=794

No beta-blocker group: N=400

Carvedilol group: N=394

N=14 Lost to follow-up N=15

Final clinical follow-up Final clinical follow-up

(N=385/96.3%)
Median: 4.0 (IQR: 3.0-4.6) years

(N=380/96.5%)
Median: 3.9 (IQR: 3.0-4.5) years

Watanabe H et al. Long-term carvedilol in STEMI treated with primary PCI
(CAPITAL-RCT). PLoS One. 2018;13(8):e0199347. doi:10.1371/journal.pone.0199347




) Death/MI/HF/ACS (B) All-cause death

100% 100%
90% —— Carvedilol group 90% —— Carvedilol group
g 80% —— No beta-blocker group g 80% —— No beta-blocker group
g 70% S 70%
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5 20% Log-rank P=0.20 N O 20% Log-rank P=0.61
10% e 10%
0% = 0% — —
0 365 730 1095 1460 1825 2190 0 365 730 1095 1460 1825 2190
Interval (Days) Interval (Days)
Interval 0-day 90-day 1-year 2-year 3-year 4-years S-year 6-year Interval Oday 90-day A1-year 2-year 3-year d.year 5-year G-year
Carvedilol group Carvedilol group
N of patients with at least one event 5 9 16 25 29 KL 33 N of patients with event 1 2 8 13 17 19 20
N of patients at risk 394 390 383 356 287 182 44 3 N of patients at risk 394 394 390 363 296 188 45 3
Cumulative incidence 1.3% 2.3% 4.1% 6.8% 8.3% 9.9%  24.3% Cumulative incidence 0.3% 0.5% 21% 3.6% 51% 6.7% 18.4%
N of patients with at least one event 7 13 7 29 40 44 45 N of patients with event 2 4 L 14 21 24 24
N of patients at risk 400 393 384 355 291 181 53 5 N of patients at risk 400 398 3903 364 302 193 56 5
Cumulative incidence 1.8% 3.3% 4.3% 7.9% 12.4% 154% 17.8% Cumulative incidence 0.5% 1.0% 2.0% 3.8% 6.6% 8.3% 8.3%

 Béhem medianu sledovani 3,9 let se incidence primarniho cilového parametru a jakékoli koronarni
revaskularizace mezi skupinami s carvedilolem a bez betablokatord vyznamné nelisila
(6,8% a7,9%, P=0,20)

* Nebyl zjiStén zadny vyznamny rozdil v ejekcni frakci levé komory po 1 roce mezi obéma skupinami
(60,9 +8,4%a59,6+8,8%,P=0,06).

* Dlouhodoba terapie carvedilolem priddna k soucasné medikaci zalozené na dukazech se nezda byt
prospésna u vybranych pacientl se STEMI |é¢enych pPCI.

Watanabe H et al. Long-term carvedilol in STEMI treated with primary PCI
(CAPITAL-RCT). PLoS One. 2018;13(8):e0199347. doi:10.1371/journal.pone.0199347
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Preserved Ejection Fraction

Authors: Troels Yndigegn, M.D., Bertil Lindahl, Ph.D., Katarina Mars, M.D., Joakim Alfredsson, Ph.D., Jocelyne Benatar,
Ph.D., Lisa Brandin, Ph.D., David Erlinge, Ph.D., +12 , for the REDUCE-AMI Im.res.‘rigal:ors‘Q Author Info & Affiliations

n =5020, nemocni s akutnim IM po PCl s EF LK alespon 50 % randomizovano
do skupiny s dlouhodobou |é¢bou betablokdtorem (metoprolol nebo
bisoprolol), nebo do skupiny bez lIécby betablokatory.

Primarnim cilovym parametrem byl kombinovany vyskyt umrti z jakékoli priciny
nebo novy IM

Primarni cilovy ukazatel se vyskytl u 199 z 2508 pacient( (7,9 %) ve skupiné s beta-
blokatory a u 208 z 2512 pacientu (8,3 %) ve skupiné bez beta-blokatoru
HR 0,96; 95% Cl 0,79 az 1,16; P = 0,64).

Zaver: Dlouhodoba lécba betablokatory nevedla k nizSimu riziku slozeného
primarniho cilového parametru umrti z jakékoli priciny nebo novému infarktu
myokardu nez u pacientll bez uzivani betablokatorda.

A Death from Any Cause or New Myocardial Infarction (primary end point)
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Yndigegn T et al. REDUCE-AMI Investigators. Beta-Blockers after Myocardial Infarction and Preserved Ejection
Fraction. N Engl J Med. 2024;390(15):1372- 1381. doi:10.1056/NEJM0a2401479



Beta-Blockers after Myocardial Infarction in Patients

without Heart Failure

Authors: John Munkhaugen, M.D., Ph.D., Anna Meta D. Kristensen, M.D., Sigrun Halvorsen, M.D., DM.Sc., The

Holmager, Ph.D., Michael Hecht Olsen, M.D., DM.Sc., Arnhild Bakken, P.T., Ph.D., Thomas 5.G. Sehested, M.C Characteristic

+57 , for the BETAMI-DANBLOCK Inws1:ig:=|tc:.vr5’r Author Info & Affiliations

n=5574 po IM s EF LK alespon 40 %, v poméru 1:1, s
dlouhodobou IéEbou betablokatory do 14 dnu po udalosti nebo
bez IéCby beta-blokatory.

medianu sledovani 3,5 roku

Primarnim cilovym parametrem byl kombinovany pocet umrti
z jakékoli pfiCiny nebo novy IM, neplanovana koronarni
revaskularizace, ischemicka cévni mozkova prihoda, srdecCni
selhani nebo maligni komorova arytmie

Median age (IQR) —yr
Female sex — no. (&)
Country — no. (%)
Denmark
Morway
Risk factors
Current smoker — no. ftotal no. (3&)
Median body-mass index (IQR)§
Hypertensien — no. ftotal no. (3&)
Diabetes mellitus — no. ftotal no. [36)
Hypercholesterolemia — no.jtotal no. (%)
Median LDL cholesterol {IQR) — mmol/liter
Previous cardiovascular disease — no.ftotal no. (%)
Coronary artery disease
Peripheral artery disease
Stroke
Atrial fibrillation or flutter
Previous beta-blocker therapy — no. ftotal no. (%)
Index M1 — no. ftotal no. (%)
ST-segment elevation MI
Left ventricular ejection fraction of 40—43%
In-hospital treatment — no.jtotal no. (%)
Percutanecus coronary intervention
Coronary-artery bypass grafting

Mo revascularization

Beta-Blockers
[N=2783)

€3 (55-71)
501 (21.6)

1352 (48.8)
1431 (51.4)

6402279 (28.1)

28 (25-30)
11272783 (40.5)
332/2783 [11.9)
8012775 (28.3)
3.3 (2.6-4.0)

290/2783 (10.4)
82/2777 (3.0)
812783 (2.9)
52/2775 (1.9)

2482775 (5.9)

1330/2782 (47 8)
446/2779 (16.0)

25822780 (92.9)
46/2780 (1.7)
1762783 (6.3)

John Munkhaugen, M.D. et al. Beta-Blockers after Myocardial Infarction in Patients without Heart
Failure, Published August 30, 2025 N Engl J Med 2025;393:1901-1911 DOI: 10.1056/NEJM0a2505985
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Mo Beta-Blockers

[N=2791)
62 (55-71)
561 {20.1)

1355 [48.5)
1435 (51.5)

614/2259 (27.2)
28 (25-31)
1149/2791 (41.2)
363/2731 (13.0)
BOR/2787 (29.0)
3.3 (2.5-4.0)

298/2791 (10.7)
832730 (3.0}
74/2791 (2.7)
572789 (2.0}

223/273% (8.0}

13162791 (47.2)
406/2791 [14.5)

2577/2785 (32.5)
56/2785 (2.0}
1702791 (6.1)
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NSTEMI 23001453 [15.8) 2461475 (16.7) ——— 0.93 [0.79-1.11)
. ° v ;v , STEMI 1641330 [12.3) 208/1316 (15.8) —_— 0.1 (0.69-0.96)
U pacientu s IM a EF LK alespon 40 % vedl|a Iécba beta-blokatory Lef venuricular ejectionfraction 5
40-495¢ 22446 (18.4) 95 /406 (23.4) — 0.52 [0.65-1.02)
k nizSimu riziku umrti nebo zavaznych nezadoucich kardiovaskularnich == B ssojzaes s = 033 (045-104
pfihod nezZ u pacient( bez betablokatord. == A g e
Ha’::rl‘:nmr 1981656 (12.0) 232[1642 (14.1) —a 0.53 [0.71-0.98)
.w:= 1961127 [17.4) 2221149 {19.3) —_—— 0.56 [0.66-1.13)
Ne 1262451 [13.3) 3642428 (15.0) —-—: 058 [0.77-1.00)
Yes B8/332 (20.5) 90/363 (24.8) . = ] : ; . Iu:l.n [0.43-1.15)
) Beta-Blockers Better Mo B-ela-;Iu:Iters Better
'_—== ; £ : :‘3 SR John Munkhaugen, M.D. et al. Beta-Blockers after Myocardial Infarction in Patients without Heart Failure,
L == ‘c\ £43 < 1’ ' Published August 30, 2025 N Engl ] Med 2025;393:1901-1911 DOI: 10.1056/NEJM0a2505985




Beta-Blockers after Myocardial Infarction without
Reduced Ejection Fraction
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n=8505, nemocni se STEMI/NSTEMI s EF LK nad 40%
medianu sledovani 3,7 roku

Primarnim sledovanym parametrem zahrnoval umrti z jakékoli pri
hospitalizaci pro srdecni selhani.

ciny, relM nebo

Characteristic

Age —yr
Female sex — no. (3)
Left wventricular ejection fraction

Value — %
<50% — no. (36)
Country of enroliment — nio. (3&)
Spain
Italy

Medical history — no./total no. ()
Arterizl hypertension
Diabetes mellitus
Dyslipidernia
Current smoker
Pravious myocardial infarction
Previous stroke
Chronic obstructive pulmonary disease
Previous atrial fibrillation
Details of index hospitalization — no_total no. (3)
Infarction type
STEMI
MSTEMI
Multivessel disease
Type of revascularization
MNone
Percutaneous coronary intervention
Coronary-artery bypass grafting
Complete revascularization achieved
Medication at discharge — no.ftotal no. (%)
Type of beta-blocker
Atenalol
Bisopralal
Carvedilal
Metoprolal
MNebivalol
Other
Aspirin
PZY12 inhibitor
Angiotensin-converting—enzyme inhibitor
or angiotensin-receptor blocker
Statin
Aldosterone-receptor antagonist
Oral anticoagulant
Ivabradine
Diuretic agent

Calcium-channel blocker

Beta-Blocker
[N =4207)
61.4211.2
816 (19.4)

57.0s7.1
515 (12.2)

3260 (77.5)
947 (22.5)

21824200 {52.0)
90174191 (21.5)
21584199 (51.4)
185174095 {45.2)
408/4200 (9.7)
86/4203 (2.0
1454204 (3.4)
914205 ({2.2)

2146/4207 (51.0)
206174207 (49.0)
10734134 (25.6)

207/4177 (5.0)

39064177 (93.5)
674177 (0.1)

34643935 (88.0)

2674131 [0.6)
35494131 (85.9)
1284131 (3.1)
30974131 (7.5)
11474131 (2.8)

574131 (0.1)
4136/4201 {98.5)
41204203 (38.0)
304074193 (72.5)

41304202 (98.3)
9374193 (2.3
17074138 (4.0)
2074194 {0.5)
366/4194 (8.7)

43174194 (10.3)

Mo Beta-Blocker
(N =4231)
61.3=11.1
811 {19.2)

572+7.1
464 (11.0)

3283 (77.6)
348 (22.4)

2185/4214 (51.9)
8934200 (21.3)
21664214 (51.4)
1824/4115 (44.3)
394/4218 (3.3)
67/4215 (1.6)
133/4218 (3.2)
10274215 (2.4)

2150/4231 (50.8)
208174231 (49.2)
110474215 (26.2)

19074130 (4.5)
3925/4130 (33.7)

1074130 (0.2)
3484/3940 (28.4)

41654226 (38.6)
41294225 (37.7)
3269/4223 (77.4)

416174224 (95.5)
B4J4215 (2.0)
16474219 (3.9)
2434221 (5.8)
4104220 (9.7)

5154218 {12.2)

Borja Ibanez et al. Beta-Blockers after Myocardial Infarction without Reduced Ejection Fraction. Published August
30, 2025 N Engl ) Med 2025;393:1889-1900 DOI: 10.1056/NEJMo0a2504735




e primarni endpoint se vyskytl u 316 pacientd ve skupiné s beta-
blokatory a u 307 pacient(
(HR 1,04; 95% C1 0,89 a7 1,22; P = 0,63)

e Uumrti z jakékoli pric¢iny se vyskytlo u 161 pacientl a 153 pacientd
(HR 1,06; 95% Cl 0,85 az 1,33)

* reinfarkt u 143 pacientl a 143 pacient(
(HR 1,01; 95% Cl1 0,80 az 1,27)

* hospitalizace pro srdecni selhdni u 39 pacientt a 44 pacient(
(HR 0,89; 95% Cl 0,58 az 1,38).

U pacientt po IM s EF LK nad 40 % neovlivnila terapie beta-blokatory
vyskyt umrti z jakékoli pricCiny, reinfarkt nebo hospitalizaci pro srdecni
selhani.

A Death from Any Ca

Heart Failure
1004

Percentage of Patients
wn
=

use, Reinfarction, or Hospitalization for

Hazard ratio, 1.04 (95% C1, 0.89-1.22)
63

No. at Risk (no.
of events)
Beta-blocker

Follow-up (yr)

4207 (120) 3868 (62) 3275 (52) 2364 (49) 1722(21) 727

Mo beta-blocker 4231 (118) 3915 (58) 3312(49) 2379 (49) 1725 (24) 713

C Reinfarction

1004

Percentage of Patients

Hazard ratia, 1.01 (95% CI, 0.80-1.27)

No. at Risk {no.
of events)
Beta-blocker

Follow-up (yr)

4207 (39) 3879 (29) I284(26) 2372 (16) 1729)9) 729
Mo beta-blocker 4231 (60) 3931 (31) 3322 (26) 2383 (20 1728(4) 716

B Death from Any Cause

1004

Percentage of Patients
g

Hazard ratio, 1.06 {95% CI, 0.85-1.33)

Mo. at Risk |no.
of events)
Beta-blocker

Follow-up (yr)

4207 (S0) 3937 (29) 3365(30) 2439(32) 1783 (17) 753

No beta-blocker 4231 [44) 986 (28) 3402 (26) 2462 (29) 1788(20) 739

D Hospitalization for Heart Failure

100+

Percentage of Patients

12
10
&

B
!
¥
o

Hazard ratio, 0.89 {95% CI, 0.58-1.38)

Mo bets-blocker

T T 1
5

Mo. at Risk |nao.
of events)

Beta-blocker

No beta-blocker

Follow-up (yr)

4207 (19) 3922(5) 3348(4) 2430(9) 1774(2) 751
4231(22) 3967(6) 3I3AT(E) 2453(5) 17804} 734

Borja Ibanez et al. Beta-Blockers after Myocardial Infarction without Reduced Ejection Fraction. Published August
30, 2025 N Engl ) Med 2025;393:1889-1900 DOI: 10.1056/NEJMo0a2504735



Meta-analyza ucinku betablokatoru u pacientu po IM s EF LK > 50%

REDUCE-AMI Do analyzy bylo zahrnuto celkem 17 801 pacientu se
zachovanou EF LK:

7 459 pacientu ze studie REBOOT
4 967 ze studie REDUCE-AMI

RE @OT 2 441 ze studie BETAMI
2 277 ze studie DANBLOCK

657 ze studie CAPITAL-RCT
BETAMIs:.q

I S et Z téchto 17 801 pacientu bylo 8 831 (49,6 %) nahodné
_ zarazeno do skupiny s betablokatory a 8 970 (50,4 %)
bylo zafazeno do skupiny bez betablokatoru.
@ DANBLOCK

Primarnim cilovym parametrem byl kombinovany
ukazatel umrti z jakekoli priciny, IM nebo srdecni

WALHT selhani.

—= + Iy
— — 5 ‘;, i ¢ s 5 Anna Meta Dyrvig Kristensen et al. Beta-Blockers after Myocardial Infarction with Normal Ejection Fraction
% I £ Published November 9, 2025 DOI: 10.1056/NEJMo0a2512686




Subgroup Beta-Blocker No Beta-Blocker Hazard Ratio (95% Cl)
no. of events/total no. of patients (%)

Sex

Male 534/6994 (7.6)  565/7114 (7.9) —-— 0.95 (0.85-1.07)

Female 183/1837 (10.0)  183/1856 (9.9) — 1.01 (0.82-1.24)
Age

<70 yr 393/6562 (6.0)  419/6681 (6.3) — - 0.96 (0.83-1.10)

>70 yr 324/2269 (14.3)  329/2289 (14.4) — - 0.97 (0.83-1.13)
Type of myocardial infarction

STEMI 292/4022 (7.3)  312/4108 (7.6) — - 0.95 (0.81-1.12)

NSTEMI 425/4808 (8.8) 4364862 (9.0) — - 0.98 (0.86-1.12)
Hypertension

No 290/4628 (6.3)  312/4690 (6.7) — - 0.94 (0.80-1.10)

Yes 427/4194 (10.2) 43374261 (10.2) —— 0.99 (0.87-1.14)
Diabetes mellitus

No 522/7330 (7.1)  543/7415 (7.3) — - 0.97 (0.86-1.09)

Yes 193/1483 (13.0)  203/1523 (13.3) — 0.96 (0.79-1.17)
Atrial fibrillation

No 454/5901 (7.7)  473/6002 (7.9) — - 0.97 (0.85-1.10)

Yes 28/114 (24.6) 31/134 (23.1) = 1.12 (0.67-1.87)
Previous beta-blocker use

No 467/6510 (7.2)  497/6595 (7.5) — - 0.94 (0.83-1.07)

Yes 121/815 (14.8)  108/826 (13.1) = 1.16 (0.89-1.50)

015 1.0 210
Beta-Blocker Better No Beta-Blocker Better

Anna Meta Dyrvig Kristensen et al. Beta-Blockers after Myocardial Infarction with Normal Ejection Fraction
Published November 9, 2025 DOI: 10.1056/NEJM0a2512686




A Primary End Point B Death from Any Cause
100+ 10+ ) 100 5+ ’
Hazard ratio, 0.97 Hazard ratio, 1.04
(95% Cl, 0.87-1.07) (95% Cl, 0.89-1.21)
—_ 8- — 44
< P=0.54 q
B 75+ 7 754
o 6- No beta-blocker Y] 3
b5 b5 Beta-blocker
=/ T
§ 504 4 Beta-blocker E 504 24
g 9 No beta-blocker
£ 24 = 1-
_g 25 _E 25
'3 0 T T T 1 a 0 T T T 1
0 1 2 3 4 0 1 2 3 4
0 T T T 1 0 T T T 1
0 1 2, 3 4 0 1 2 3 4
Years of Follow-up Years of Follow-up
No. at Risk No. at Risk
Beta-blocker 8831 8272 7037 5253 3642 Beta-blocker 8831 8424 7268 5494 3839
No beta- 8970 8382 7098 5286 3641 No beta- 8970 8555 7359 5541 3853
blocker blocker
C Myocardial Infarction D Heart Failure
100+ 6+ . 1004 24 .
Hazard ratio, 0.89 Hazard ratio, 0.87
5 (95% Cl, 0.77-1.03) (95% Cl, 0.64-1.19)
& 3
g 1 4 g 75
£ No beta-blocker £
.= 34 Beta-blocker =) 4
2 50 2 s0-
P 24 ® Beta-blocker
- 2
= 1 &
= 7 = No beta-blocker
£ 25 £ 254
=] 0 T T T T = 0 T T T 1
Y 0 1 2 3 4 W 0 1 2 3 4
0 T T T 1 0 1 N T 1
0 1 2 3 4 0 1 2 3 4
Years of Follow-up Years of Follow-up
No. at Risk No. at Risk
Beta-blocker 8831 8301 7073 5286 3672 Beta-blocker 8831 8392 7230 5459 3809
No beta- 8970 8405 7127 5312 3669 No beta- 8970 8529 7332 5512 3823
blocker blocker
e e— +
— — — o 4 . A . g A A . .
— — — 3 -’.1, S Anna Meta Dyrvig Kristensen et al. Beta-Blockers after Myocardial Infarction with Normal Ejection Fraction
— S — £ A_.-" Published November 9, 2025 DOI: 10.1056/NEJM0a2512686



Zaver

 Dlouhodoba terapie BB nesnizila vyskytu primarniho kompozitniho
cilového ukazatele (celkova mortalita, dalsSi IM, nebo HF) u pacienttd s IM s
EF LK > 50 %

* Tato metaanalyza nepodporuje uzivani BB u pacientt s IM s normalni EF LK
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Meta-analyza ucinku betablokatord u pacientt po IM s EF LK 40-49%

REBOOT

Studie N=14418  N=1885
BETAM IStudv (13%)

e REBOOT 8505 979 (12%)

BETAMI 2867 422 (15%)

@ DANBLOCK DANBLOCK 2707 430 (16%)

CAPITAL-RCT 339 54 (16%)
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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 13—\E"“‘
.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)

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

RoselVo Lancet 2025




Podskupinova analyza

B-blocker group No p-blocker group Hazard ratio Precion
(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%) 0 065 (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)

0.502
458 01 (11%) 442 64 (14%) 0 078 (0-54-113)
£y bl 26 (8%) 249 33 (13%] ——H | 063 (0-37-1.05)
0.5 1.0 2-0

+ >
Favours B blockers  Favours no B blockers

AROS?M 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

Tato metaanalyza podporuje uzivani BB u pacientu s IM bez srdecniho
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selhani s mirne redukovanou EF LK
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Routine Spironolactone
in Acute Myocardial Infarction

n= 7062 pacientt po IM (95% STEMI)

median sledovani 3 roky

Primarni endpoint bylo umrti z jakékoli pficiny, reinfarkt nebo hospitalizace
pro srdecni selhani.

Characteristic
Demographic characteristics
Mean age —yr
Age =75 yr —no. (%)
Female sex — no. (%)
Geographic region
Maorth America
Europe
Other
Clinical characteristics
Killip class =11 — nao. (%)
MNSTEMI at presentation — no. (%)
STEMI at presentation — no. [38)
Myocardial area affected by STEMI — no. ftotal no. [38)
Anterior
Inferior
Lateral
Posterior
Multivessel coronary disease — no. [38)
Medical history — no. [3)
Previous heart failure
Current smoker
Hypertension
Diabetes mellitus
Previous myocardial infarction

Previous percutaneous conenary intervention

Spironolactone
(N=3537)

6092103
294 (8.3)
760 (21.5)

1009 (28.5)
2366 (66.9)
162 [4.6)

24 (0.7)
168 (4.7)
3369 (95.3)

1315/3369 (39.0)
19423358 (57.6)
4343389 (12.9)
3283369 (9.7)
1725 (48.8)

24 [0.7)
1440 [40.7)
1600 (45.2)
630 (17.8)
321 (9.1
356 {10.1)

®

DOI: 10.1056/NEJM0a2405923

Sanjit S. Jolly et al. Routine Spironolactone in Acute Myocardial Infarction, Published November 17, 2024 N EnglJ Med 2025;392:643-652

Placebo
[N=13525)

E0.4+10.3
277 (7.9)
678 (19.2)

1013 (25.7)
2349 (66.6)
163 (4.6)

25 (0.7)
181 (5.1)
3344 (94.9)

13153344 (39.3)
18903344 (56.5)
4233344 (12.6)
3323344 (9.9)
1752 (43.7)

35 (1.0)
1444 (41.0)
1633 (46.3)
673 (19.1)
312 (8.9)
353 (10.0)



U primarniho endpointu bylo ve skupiné [éCené spironolaktonem zaznamenano 183

udalosti (1,7 na 100 pacientorokt) ve srovnani s 220 udalostmi (2,1 na 100

A Death from Cardiovascular Causes or New or Worsening Heart Failure

. [ . v 1004 109 Hazard ratio, 0.91 (95% C1, 0.69-1.21)
pacientorokl) ve skupiné s o]
v E 204 Placeba
(HR 0,91; 95% Cl 0,69 az 1,21; P = 0,51). g
3 o Spiranol
£ 504 pironolad tone
£ a0
V4 v V4 v r r v /.74 L] o 0 L] b4 i 304 -
Zavazneé nezadouci ucinky byly hlaseny u 255 pacientu (7,2 %) ve skupiné se S N
- " o 0 " w 10+
spironolaktonem a u 241 pacientu (6,8 %) ve skupiné s placebem. o .
0 1 2 3 4 5
Years of Follow-up
Mo, at Risk
Spironolactone 3537 3422 ITEE 1778 704 183
Spironolactone Placebo Placebo 3525 1392 2785 1754 735 154
Event [N=3537) (N=13525)  PValue
B Death from Cardiovascular Causes, Myocardial Infarction, Stroke, or New
number (percent) or Worsening Heart Failure
Any serious adverse event 255 (7.2) 241 (6.8) 0.54 o] | a0 sl aniaxy) .
Hyperkzlemia leading to 39 (1.1) 20 (0.8) 0.01 E e 10
discontinuation of trial % o
regimen® :§ B0+ ;
Any adverse event 1157 (32.7) 1086 (30.5) 0.08 T ]
Hypotension 38 (1.1) 29 (0.8) 0.28 ‘E 30 o T
[ 1 z 3 4 5
Orthostatic hypotension 16 (0.5) 7(02) 0.06 g fz
Breast tenderness 20 (0.6) 2 (0.1) =0.001 o . ’ . . .
Gynecomastia 81 (2.3) 19 {0.5) =0.001 ‘ ! ‘l'e:rs nI‘Folln:-up ! .
Mo at Risk
Spiranalackane 3537 31385 71z 1721 61 173
Placebo 525 1331 2707 1695 707 134

U pacientd s infarktem myokardu spironolakton nesnizil vyskyt amrti z KV pfic¢in nebo
nového Ci zhorsujiciho se srdecniho selhani, ani vyskyt kombinovaného vyskytu umrti
z KV pricin, infarktu myokardu, CMP nebo nového Ci zhorsujiciho se srdecniho selhani.

Sanjit S. Jolly et al. Routine Spironolactone in Acute Myocardial Infarction, Published November 17, 2024 N EnglJ Med 2025;392:643-652
DOI: 10.1056/NEJM0a2405923




Dékuji Vam za pozornost




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

Rose/l) Lancet 2025



