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Akutes
Koronarsyndrom
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State of the Art

ESC European Heart Journal (2023) 00, 1-107 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehad191
of Cardiology

2023 ESC Guidelines for the management
of acute coronary syndromes

Developed by the task force on the management of acute coronary
syndromes of the European Society of Cardiology (ESC)

ACS encompasses a spectrum

Unstable angina NSTEMI STEMI
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Diagnose - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Think ‘A.C.S.’ at initial assessment

context?
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Diagnose - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826
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of women and men with ACS
present with chest pain or pressure

Other symptoms, like diaphoresis,
indigestion/epigastric pain and
shoulder/arm pain occur commonly
in both women and men with ACS

Some symptoms may be more common
in women with ACS, including:

- Dizziness/Syncope

* Nausea/Vomiting

- Jaw/Neck pain

- Shortness of breath

* Pain between the shoulder blades

- Palpitations

- Fatigue

@Esc
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Diagnose - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Clinical presentation

J
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ﬁ
If a patient has
signs/symptoms
suggestive of ACS,
perform an ECG
within 10 min of FMC

1

. 5

Working diagnosis

. . . a
J

7

STEMI

NSTE-ACS

J

7

hs-cTn levels

I

* Angiography

* Imaging
N

Y

Final diagnosis

)
J

7

STEMI
NSTEMI
Unstable angina

Non-ACS diagnosis

@ESC
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Diagnose - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

hsTroponin )

Patient presents with a suspected NSTEMI and

8@
without an indication for immediate invasive angiography

Take hs-cTnatOhand | h/2h

High initial hs-cTn
OR
Increase in | h/2 h hs-cTn

Patients who do not meet
the criteria for either of
the other two pathways

Very low initial hs-cTn?
OR

Low initial hs-cTn and no
increase in | h/2 h hs-cTn

Appropriate management can be determined
based on the hs-cTn levels and clinical situation

. ‘ .
@ESC—
0 h/1 h algorithm Very low Low No 1 hA High 1hA
hs-cTnT (Elecsys; Roche) <5 <12 <3 >52 >5
<4 <5 <2 >64 >6

hs-cTnl (Architect; Abbott)
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Diagnose - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

|

neW

Routine, early CCTA in patients with suspected ACS

. 117
is not recommended.

Recommendations in 2017 and 2020 versions Class® LoE® Recommendations in 2023 version Class® LoE®

Recommendations for imaging for patients with suspected NSTE-ACS

In patients with no recurrence of chest pain, normal ECG In patients with suspected ACS, non-elevated (or
findings, and normal levels of cardiac troponin (preferably
high sensitivity), but still with suspected ACS, a

non-invasive stress test (preferably with imaging) for

uncertain) hs-cTn, no ECG changes and no recurrence of
pain, incorporating CCTA or a non-invasive stress lla
imaging test as part of the initial workup should be

inducible ischaemia or CCTA is recommended before considered.

deciding on an invasive approach.

Cardio Update 2024 KHK: Akutes Koronarsyndrom u. Revaskularisation



Fazit fur Klinik und Praxis

Diagnosestellung
EKG
hsTroponin
TTE
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Invasives Management - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Total ischaemic time and Total Patient ¥ Patient
sources of delay to reperfusion ischaemic self calls
time presents EMS

Onset of

Patient with symptoms of ACS and
ECG consistent with STEMI

: Patient self presents Patient calls
@ to hospital EMS

or L % §?
_J

PCl centre Non-PCl centre Ambulance

Mode of
FMC

FMC
location

PCI possible in <120 min!?

YES ' NO
strategy strategy strategy
f} o) G 7

Determine Aim: Aim: Aim:
therapeutic wire crossing wire crossing Iytic bolus

strategy

Immediate transfer | Immediate transfer R i
to PCl centre eperfusion

after fibrinolysis

to PCl centre
for primary PCI

1
1
1
1
1
1
|
<60 min to <90 min to : <10 min to
1
1
|
: @ Patient delay
1 @= EMS delay
: == System delay

== Total ischaemic time

. WESC—
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Invasives Management - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

NSTEMI

Very high Immediate transfer * Very high
risk? : : : risk

* Haemodynamic instability or cardiogenic shock

*Recurrent or ongoing chest pain refractory to medical treatment

* Acute heart failure presumed secondary to ongoing myocardial ischaemia
» Life-threatening arrhythmias or cardiac arrest after presentation

» Mechanical complications

*Recurrent dynamic ECG changes suggestive of ischaemia

Risk stratify
and determine :
therapeutic
strategy
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Invasives Management - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

NSTEMI

Earlylinpatientf transfer i
- - High risk :

{Conﬂrmed diagnosis of NSTEMI based on ESC algorithms

* GRACE risk score >140
* Transient ST-segment elevation
* Dynamic ST-segment or T wave changes

Risk stratify
and determine

therapeutic | YT vy
strate
& Early (<24 h)
invasive
strategy
(Class lla)
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Invasives Management - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

NSTEMI

2

Risk stratify

Enthi Inpatient transfer Non-high :
and determine ris (if required) ik
therapeutic : : : :

sttt = pttswtht ..... ryhgh ............... | Ra—
+ high-risk featur: dalow!ndex E ;

» of suspicion for unstable angina
F :

: -
e EmEEEEmEEsEE s e E .-

' (Class 1) l
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Fazit fur Klinik und Praxis
- Invasives Management -

« STEMI
wire crossing innerhalb von 60 Minuten

* NSTEMI
Risiko-adaptiert

e |[AP
bei hoher Wahrscheinlichkeit im
Indexaufenthalt
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Akutes
Koronarsyndrom

Revaskularisation

Cardio Update 2024 KHK: Akutes Koronarsyndrom u. Revaskularisation



Revaskularisation - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Recommendations Class® Level®

Radial access is recommended as the standard

PRadial access

approach, unless there are overriding procedural
: . 451,452
considerations.””

Drug-eluting stents are recommended in preference
463,466,468

»DES

to bare metal stents in all cases.

In patients with spontaneous coronary artery
dissection, PCl is recommended only for patients . .
with symptoms and signs of ongoing myocardial dISSGCtlon # PCI
ischaemia, a large area of myocardium in jeopardy,
and reduced antegrade flow.

Coronary artery bypass grafting should be
considered in patients with an occluded IRA when 'CABG, when PCIl not feasible

PPCI is not feasible/unsuccessful and there is a large

area of myocardium in jeopardy.
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Revaskularisation - ACS

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Intravascular
imaging

Cardio Update 2024

9 Working diagnosis: ACS
|
@ Coronary angiography

Clear culprit lesion,
suitable for PCI

Intravascular imaging
to guide PCI
(Class lla)

v

PCI of culprit lesion

Intravascular imaging

IVUS  or OCT

No clear culprit lesion

culprit le:
(Class lib)

Treat as per
imaging findings

Consider further
investigations as required

Potential ambiguous
angiographic findings
Multivessel disease
Hazy lesion/calcification

Tortuosity/eccentricity

Potential intravascular
imaging findings

Coronary plaque pathology
Erosion Nodule Rupture

lesion

SCAD No

Potential further
investigations

Left ventriculography
Echocardiography
Cardiac MRI
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Revaskularisation — ACS
MehrgefaBerkrankung

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Patient with ACS undergoing PCI of IRA with an angiographically significant stenosis in = | non-IRA

1
vﬁ v v
Cardiogenic shock (“ STEMI NSTE-ACS
— Ny . -

l

Immediate PCI of IRA only

l

Complete revascularization
(Class lla)

b

(Class 1)

either during the index
procedure or within

45 days?

(Class 1)

Functional invasive
evaluation of the non-IRA
during the index procedure
(Class IIb)

Staged complete
revascularization
(Class lla)

\

@ESC—

Invasive epicardial functional assessment of

non-culprit segments of the IRA is not

recommended during the index procedure.
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Revaskularisation - ACS

Stéhli et al. N Engl J Med. 2023 Oct 12;389(15):1368-1379

418 Pat. mit STEMI
Mittleres Alter 60 Jahre
20% Frauen

100
20 Risk ratio, 0.52 (95% Cl, 0.38-0.72)
90— P<0.001 for noninferiority
_| P<0.001 for superiori
< 80 15 P R4 Staged group
e
g 70
e 10
< 60
o
£ 50 5 Immediate group
v
2 404
<
= 30— 0 T T T T I I |
E 0 50 100 150 200 250 300 350
=
v 20+
10:{"
0 | T | T T | T
0 50 100 150 200 250 300 350
Days of Follow-up
No. at Risk
Staged group 422 376 366 360 354 351 350 345
Immediate group 418 403 397 396 392 390 387 369
MULTISTARS trial

10
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Revaskularisation - ACS

Diletti et al. Lancet. 2023 Apr 8;401(10383):1172-1182

764 Pat. mit ACS

0 —— Staged complete revascularisation
40 /0 STEMI —— Immediate complete revascularisation
Mittleres Alter 66 Jahre A
0 100 — 10— HR 078 (95% Cl 0-55-1-11); Py, ierioriy=0-0011
22% Frauen |
90 8
5 80 6
v ® —
% < 70 4
- £ 60
g 8 2
<]
2 > 40- 0 e S E S B B e B R
L; g 0 30 60 90 120 150 180 210 240 270 300 330 360
E< 30+
=5
~ 20
10| I—
0 g—|_ | | | | | | | |

I I I
0 30 60 90 120 150 180 210 240 270 300 330 360

Number at risk
Immediate complete revascularisation 764 736 733 728 728 728 723 718 714 709 701 695 650
Staged complete revascularisation 761 712 705 701 698 696 694 691 690 687 686 681 638

BIOVASC trial
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Revaskularisation - ACS

Biscaglia et al. N Engl J Med. 2023 Sep 7,;389(10):889-898

A Death, Myocardial Infarction, Stroke, or Coronary Revascularization
(Primary Outcome)

100+

1445 Pat. mit ACS % N E:a[z)gcli ratio, 0.73 (95% Cl, 0.57-0.93)
35% STEMI
= 50
Mittleres Alter 80 Jahre
o E 25 Culprit-only revascularization
36 /o F ra u e n G = Complete revascularization
° 0 9‘0 1‘80 2:"'0 3!135
Days
. No. at Risk
C u I p rlt_o n Iy Culzi;tr;r;lt)‘::vas 725 644 621 602 573
Complete revascu- 720 664 644 625 607

Revaskularisation

B Cardiovascular Death or Myocardial Infarction (Key Secondary Outcome)
100+
Hazard ratio, 0.64 (95% Cl, 0.47-0.88)
o
75

X
"
2
2
v
£ 50+
o 2 Complete revascularization
FFR/iIFR -gesteuerte
- - E Culprit-only revascularization
Revaskularisation ] —
0 9‘0 12‘30 2;’0 36‘5
Days
No. at Risk
Culprit-only revas- 725 654 634 618 592
cularization

Complete revascu- 720 675 659 641 627 FIREt j I
larization rla
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Revaskularisation — ACS
Hauptstammstenose

Gaba et al. JAMA Cardiol. 2023 Jul 1;8(7):631-639

Gepoolte Analyse (Nobel, Excel, Syntax, Precombat)
4394 Pat. mit ACS und HST (Syntax Score 25)
Mittleres Alter 65 Jahre
25% Frauen

Cardiovascular death through 5 y

IE‘ Death through 5y ACS No ACS
Pl ————- PCl 8-
14+ CABG CABG ;| ACS:HR,0.91; 95% (1, 0.61-1.35
s 121 ® No ACS: HR, 1.17; 95% Cl, 0.85-1.61
o P=.22 for interaction = g 67
o 104 T s ¢
: 8
% 8- g 4
= £
< 6] 2 34
= P
& 4 2 2
=] ACS: HR, 0.93; 95% Cl, 0.68-1.27 E 4]
E 24 3 P=34fori i
3 No ACS: HR, 1.19; 95% Cl, 0.95-1.50 “ 0 =.34 for interaction
0_ T T T T T T
3 i 3 ] 3 : 0 1 2 _ 3 4 5
Follow-up time, y Follow-up time, y
No. at risk No. at risk
CABG/ACS 741 694 682 666 645 517 CABG/ACS 741 689 677 660 638 485
PCI/ACS 725 693 679 659 637 483
PCI/ACS 725 693 630 662 640 511
CABG/Not ACS 1455 1384 1349 1325 1282 994
CABG/Not ACS 1455 1390 1359 1335 1293 1067 PCUNOLACS 1472 1126 1386 1351 1907 053
PCI/NotACS 1472 1427 1388 1353 1302 1028
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Fazit fur Klinik und Praxis
- Revaskularisation -

Komplette Revaskularisation anstreben
STEMI >NSTEMI

Einsatz intravaskularer Bildgebung

HST-Stenose: individuelle Entscheidung
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Revaskularisation -
Intravaskulare
Bildgebung
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State of the Art

Neumann et al. Eur Heart J. 2019 Jan 7;40(2):87-165

IVUS should be considered to assess the

severity of unprotected left main lla

lesions.>> 37

IVUS and/or OCT should be considered to detect stent-related mechanical problems leading to restenosis.

lla

Recommendations on intravascular imaging for proce-
dural optimization

Recommendations Class® | Level®

IVUS or OCT should be considered in

selected patients to optimize stent lla

. . 603,612,651-653
implantation.”™ ™~

IVUS should be considered to optimize

treatment of unprotected left main lla
35

©ESC 2018

lesions.
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Intravaskulare Bildgebung-PCI

Alietal. N Engl J Med. 2023 Oct 19,;389(16):1466-1476

2487 Pat. mit PCI

Komplex oder Diabetes mell.
Mittleres Alter 65 Jahre

22% Frauen

0 Target-lesion failure

109 Hazard ratio, 0.90 (95% Cl,0.67-1.19)
90— 9+
P=0.45 8.2
w 804 3 Angiography-guided PCI
= 7 7.4
,_g 704 64
S o 5 OCT-guided PCI
s 4
) 50 34
80
S 40- 24
; 1-
g 309 0
5 T T T | | | | 1
o 20— 0 3 6 ) 12 15 18 21 24
104
0 T T T T T T T 1
0 3 6 9 12 15 18 21 24
Months
No. at Risk
Angiography- 1254 1195 1184 1168 1143 1108 1092 1070 573
guided PCI 1233 1187 1174 1157 1127 1096 1085 1077 560
OCT-guided PCI
ILUMIEN 1V trial
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Intravaskulare Bildgebung-PCI

Holm et al. N Engl J Med. 2023 Oct 19;389(16):1477-1487

1200 Pat. mit komplexer Bifurkationsstenose
50% 2-Stent-Strategie
Mittleres Alter 66 Jahre

21% Frauen 1004
3 7 Hazard ratio, 0.70 (95% Cl, 0.50-0.98)
& 90 P=0.035
g god 15- Angiography-guided PCl___ 141
= -
g 10-ffl 10.1
g 604 OCT-guided PCI
g 504 7
=
(%)
£ 4094 9 | |
.g_: 304 0 1 2
©
= 204
g 104
v
0 I 1
0 1 2
Years of Follow-up
No. at Risk
Angiography-guided PClI 601 509 408
OCT-guided PCI 600 537 439

OCTOBER trial
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Intravaskulare Bildgebung-PCI

Kang et al. Circulation. 2023;148:1195-1206

2008 Pat. Primary Endpoint
Mittleres Alter 65 Jahre 100 -
o | 5 - Hazard ratio, 0.80 (95% Cl, 0.47-1.36)
21 A) Frauen 20 P for noninferiority <0.001
80 4 -
701 IVUS-guided 3.1%
e 601 2.5%
2 50 -
.OC_-’ OCT-guided
S 40
(=
30 -
0 T T T 1
20 1 0 3 6 9 12
10 -
0 P — I '
0 3 6 9 12
Months since Randomization
No. at Risk
OCT-guided PCI 1005 990 984 979 912
IVUS-guided PCl 1003 985 981 969 893

OCTIVUS trial
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Intravaskulare Bildgebung-PCI

Truesdell et al. J Am Coll Cardiol. 2023 Feb 14,81(6):590-605

CENTRAL ILLUSTRATION Best Practice Summary for Use of Intracoronary Imaging

Intracoronary Imaging

Assessment of
Postprocedure Endpoints
and Complications

Preintervention Lesion Preparation and
Assessment Stent Deployment

Assess plaque composition,
lesion characteristics, and
mechanisms of stent failure

Confirm landing zones Identify stent underexpansion,
deformation, and malapposition

Identify reference segments Prepare lesion (eg, angioplasty, Idifntifi' edge drizssction.
- 2 Z ematoma, and tissue
and landing zones atherectomy, lithotripsy) protrusion
I I I
Choose stent size (length Determine success of 32k
and diameter) and lesion preparation strategy and REI-E ?1Ut E}ED?‘[[aphg.lmSS
preparation strategy optimize stent expansion it il v e

Cardio Update 2024 KHK: Akutes Koronarsyndrom u. Revaskularisation 20



Hauptstammstenose
PCl versus OP?

Byrne et al. Eur Heart J. 2023 Nov 1;44(41):4310-4320

2022 joint ESC/EACTS review of the 2018 guideline recommendations on the
revascularization of left main coronary artery disease in patients at low surgical risk
and anatomy suitable for PCl or CABG

/.- “ /.--— = “
Task Force
Interventicnal Cardiac
) . cardielogists surgesns
Objective Heart Team
Review new data since the General Methedolagist'  The Heart Team continues to be

1018 ESC/EACTS cardiclogists statistician
Guidelines an myocardial
revasgularization as they
apply to patients with left

af central impartance to the
consideration of revaseularizatian
rm}dalir)' in pa:i:ms with LM
dizease as sutlined in

main disease with 6 ESCappointees | & EACTS appointees the 2018 ESC/EACTS
love-to-intermediate Guidelines en myocardial
SYNTAX sesre (0-31)

revascularization

Summary of clinical trial evidence

Review of clinical trial evidence for stable patients with left main coronary artery disease, low or
intermediate SYNTAX score, low predicted surgical risk, and suitable anatomy for PCl and CABG

Table 1 Suggested recommendation for type of

100 peaple undergoing PCl at 5 years 100 pecple undergoing CABG at 5 years revascularization in stable patients with left main
disease, coronary anatomy suitable for both procedures
Alive. . Alive. and low predicted surgical mortality

20% Event®) | 8O0% 5 ANt 16% ‘Hl Event”] | B4% e event

Recommendation CABG PCI
89% 1 Alive 90% [ Alive Class® Level® Class® Level®
Left main disease with low or 1 A lla A
intermediate SYNTAX

score (0-32).
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Fazit fur Klinik und Praxis

Intravaskulare Bildgebung bel
komplexer PCI| unabdingbar

Bei HST-Stenose

Individuelle Revaskularisationsstrategie

Cardio Update 2024 KHK: Akutes Koronarsyndrom u. Revaskularisation 27



Antithrombotische
Therapie
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State of the Art

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Routine
antiplatelet
pretreatment

P2Y 1 inhibitor |

(Class lib)

&

Choice of
P2Y: inhibitor®

Proceeding to PCI
Prasugrel >  Ticagrelor

‘or cannot be tolerated (Class lla)
Clopidogrel
(Class I)

'l |
sl At Tire P2 i

first 12 months {enontis) (CIESS |)
after ACS® ) P— sl :
[ [mmsmsnins

e

Default strategy
beyond the first
12 months

after ACS v

@ESC
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State of the Art

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Antiplatelet strategies to reduce bleeding risk in the first 12 months after ACS

Abbreviated DAPT strategies DAPT de-escalation strategies

In HBR
patients

In HBR and
non-HBR patients

Potent P2Y |, inhibitor-based DAPT

Aspirin + Prasugrel OR Aspirin + Ticagrelor

Time
(Months)

P2Y, inhibitor
or
aspirin monotherapy
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State of the Art

Byrne et al. Eur Heart J. 2023 Oct 12;44(38):3720-3826

Patients with ACS and an indication for OAC
Default strat Strategy to reduce
Slapbsusiter ischaemic risk?
Time from ACS m m

O WEEKS == e et ..----e-e

' !!Lss !! \ TAT: (N)OAC + DAPT

Up to | week ----FEs et L e

(Class lla)

up to | month - - - S oo oo oo e e e

3months---t e

6 months -- - - -SETETEEEEE————————— : - =

9 months --- 7 o .

(Class lib)

12 MONths - - - - = L e

Beyond
12 months

v

. @ESc
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Antithrombotische Therapie

Costa et al. European Heart Journal (2023) 44, 954-968

Metaanalyse, 9006 Pat., 11 Studien
Verkurzte versus Standard-DAPT

Patients at HBR undergoing
coronary stenting

PRECISE-DAPT score 2 25 Standard DAPT
o Age (6 months or more)
Haemoglobin

Renal function
White blood cells
Prior bleeding

’ 24%
. MCRB
3)

20%
Major bleed

HBR according to modified
HBR-ARC definition

Age

Renal disease
Liver disease
Active cancer (4

Anaemia
Low platelet count

Prior stroke or ICH == MACE
Bleeding diathesis @ (ACS and CCS)
Prior bleeding or transfusion Short DAPT

NSAID use (3 months or less)

21%
CV death
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Antithrombotische Therapie

Capodanno et al. Eur Heart J. 2023 Aug 22;44(32):3059-3072

Personalized approach to antiplatelet therapy in coronary artery disease

High ischaemic risk High ischaemic risk

00000 090000
Low bleeding risk High bleeding risk
® 90000
Addition of a P2Y , Discontinuation of
inhibitor aspirin
Switch to a more potent Selection of the P2Y,
P2Y_, inhibitor inhibitor based on PFT
or genotype
Ischaemic risk
Low ischaemic risk Low ischaemic risk
() o
Low bleeding risk High bleeding risk
o 00000
Standard Switch to a less potent
antiplatelet therapy P2Y_, inhibitor

Discontinuation of the
P2Y , inhibitor
or aspirin

Bleeding risk

Cardio Update 2024
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Fazit fur Klinik und Praxis

Individualisierte antithrombotische Therapie
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