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Abnormal
ECG?

v

Guidelines 2023

Stable
patient?

Clinical
context?

A 4 v

Perform an ECG to assess Consider the clinical Perform an exam to assess
for evidence of ischaemia context and available if the patient is clinically

or other abnormalities

investigations and vitally stable
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Clinical

0 ECG
findings

hs-cTn
levels

‘i presentation

o Working
=
= diagnosis

~
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The ACS spectrum

Cardiogenic shock/ Cardiac
acute heart failure arrest

Persistent chest
pain/symptoms

Oligo/ Increasing chest
asymptomatic pain/symptoms

@ Final
diagnosis

[ ] [ ) \

. ’Y& I3 5

P R % e e

> [ I—
Normal ST segment ST segment Malignant
depression elevation arrhythmia
NSTE-ACS STEMI
Non-elevated Rise and fall
Unstable NSTEMI STEMI
angina
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(| ECGpattern | Criteria ) ( Signifying ) ( Figure )

1]
Posterior
STEMI

il
LCx occlusion/

right ventricular
Ml

iv.)
Multivessel
ischaemia/
left main
obstruction

O
Left bundle
branch block/
paced rhythm

i)
Right bundle
branch block

New ST-elevation at the J-point in

> 2 contiguous leads?
>2.5 mm in men <40 years, 22 mm
in men 240 years, or 1.5 mm in
women regardless of age in leads
V2-V3 and/or =1 mm in the other
leads (in the absence of LV
hypertrophy or left bundle branch
block)

ncluding V3R and V4R )
A

ST-segment depression in leads
V1-V3, especially when the terminal
T-wave is positive (ST-segment
elevation equivalent), and
concomitant ST-segment elevation
20.5 mm recorded in leads V7-V9

)

ST-segment elevation in V7-V9
and V3R and V4R, respectively

Ongoing acute coronary
artery occlusion

Posterior STEMI

Left circumflex (LCX) artery
occlusion or right ventricular
Mi

VI-V3 /

V7-V9, V3R and V4R j

ST depression = Imm in six or
more surface leads (inferolateral
ST depression), coupled with
ST-segment elevation in aVR
and/or VI

A

Multivessel ischaemia or left main
coronary artery obstruction,

particularly if the patient presents
with haemodynamic compromise

y

ST depression ST elevation in
> | mminsix or aVR and/or VI
more surface leads

QRS duration greater than 120 ms I
Absence of Q wave in leads |, [Ny
V5 and V6 Patients with a high clinical suspicion |
Monomorphic R wave in |, V5 of ongoing myocardial ischaemia |
and V6 should be managed in a similar way
ST and T wave displacement to STEMI patients |
opposite to the major deflection
of the QRS complex
J J /
R
QRS duration greater than 120 ms l
rsR’ “bunny ear” pattern in the Patients with a high clinical suspicion
anterior precordial leads of ongoing myocardial ischaemia
(leads V1-V3) should be managed in a similar way N
Slurred S waves in leads |, aVL to STEMI patients AT
and frequently V5 and V6 v
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' ECG pattern , ' Criteria ’ ‘ Signifying , l Figure )

a

Isolated T-wave
inversion

b

ST-segment
depression

Transient
ST-segment
elevation

<

De Winter ST-T

&

Wellens sign

T-wave inversion >| mm in =5
leads including I, II, aVL,
and V2-Vé

] point depressed by
>0.05 mm in leads V2 and V3 or
=] mm in all other leads

followed by a horizontal or
downsloping ST-segment for
>0.08 s in =| leads (except aVR)

ST segment elevation in =2
contiguous leads of 22.5 mm in
men <40 years, 22 mm in men =
40 years, or 21.5 mm in women
regardless of age in leads V2-V3
and/or 21 mm in the other leads
lasting <20 min

1-3 mm upsloping ST-segment
depression at the ] point in leads
VI1-Vé that continue into tall,
positive, and symmetrical T waves

Isoelectric or minimally elevated

] peint (<] mm)

+

biphasic T wave in leads V2 and V3
(type A)

or

symmetric and deeply inverted T
waves in leads V2 and V3,
occasionally in leads VI, V4, V5, and
V6 (cype B)

Only mildly impaired prognosis

More severe ischaemia

Only mildly impaired prognosis

Proximal LAD occlusion/
severe stenosis

Proximal LAD occlusion/
severe stenosis

v
2 | leads
v —
N
= | leads
1
<20mii 1
N L
vy

= 2 contiguous leads

VI-Vé

(VI-)V2-V3(-V4)

1\ 7/

/

(V1-)V2-V3(-V4)
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Clinical presentation Working diagnosis? Further investigations Final diagnosis

) ) Y
( 4 4
hs-cTn levels
STEMI H —

—
s

.

I.I
If a patient has —~ | -------

signs/symptoms
suggestive of ACS, .
perform an ECG NSTE ACS
within 10 min of FMC '
+

AA—/\ ﬁ
S »

+ Angiography NSTEMI

Unstable angina

N
| I I I o

Non-ACS diagnosis

V4
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Figure 4 An overview of the initial triage, management and investigation of patients who present with signs and symptoms potentially consistent with acute
coronary syndrome. ACS, acute coronary syndrome; ATT, antithrombotic therapy; CABG, coronary artery bypass grafting; ECG, electrocardiogram; hs-cTn,
high-sensitivity cardiac troponin; NSTE-ACS, non-ST-elevation acute coronary syndrome; PPCI, primary percutaneous coronary intervention; STEMI,
ST-elevation myocardial infarction. The ‘A.C.S." assessment is detailed in Figure 5. "Results of hs-cTn measurements are not required for the initial stratifi-
cation of ACS and the initial emergency management (i.e. for patients with a working diagnosis of STEMI or very high-risk NSTE-ACS) should not be delayed
based on this. °For patients with NSTE-ACS with very high-risk features, immediate angiography is recommended. For patients with NSTE-ACS with high-
risk features, early invasive angiography (i.e. <24 h) should be considered and inpatient invasive angiography is recommended. See Recommendation Table 4

for details.

|

ACS
presentation

)

Initial A.C.S.
assessment

Working
diagnosis

)

Early invasive
angiography
according to
patient risk

Q)

-

Further
investigations

o

Further
management

Immediate angiography +
PPCI or fibrinolysis if timely
PPCI not feasible

OO

PPCI

Non-immediate
angiography

PCI

Physical examination

© 006

Intravascular
imaging

hs-cTn? levels

© O

NSTE-ACS
b without very high-risk features

Clinical history

NSTE-ACS

with very high-risk features

Immediate angiography

+ PCI
PCI ATT
Non-invasive hs-cTn?
imaging levels

Long-term
medical therapy

Vital signs

Lifestyle
measures

Consider angiography
within 24 h for NSTE-ACS
with high risk features

®9

b

ECG
monitoring

Smoking
cessation
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STEMI delays
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[ Total ischaemic time

| Patient delay I | EMS delay |

FMC: EMS

% '-.—.l
Primary <g9q’ Reperfusion

<10
\ <120 min=—m PCl —» ire crossin
| strategy (Wire crossing)

S I

iagnosis Time
to PCI2

/<(IO’ | > 120 min Fibrinolysis <!0’  Reperfusion

System delay

g strategy (Lytic bolus)*
FMC: Non-PCl centre
3 -
2 <_>I - —_— Prg\gry ﬂ, Reperfusion
o STEMI strategy (Wire crossing)

FMC: PCl centre diagnosis

| Patient delay || System delay |

| Total ischaemic time |

©ESC 2017

X

Onset of
symptoms

FMC
location

D

Determine
therapeutic
strategy

Total Patient
ischaemic self

Total ischaemic time and
sources of delay to reperfusion .
time presents

ﬁ j
Patient with symptoms of ACS and

ECG consistent with STEMI

Patient calls
EMS

- &

Non-PCl centre

Patient self presents
to hospital

)

Ambulance

PCl centre

L)

gHa

PCl possible in <120 min?

YES ‘ NO
k._ -
PPCI [ Fi lysis
strategy ! strategy
I
| e
I
I
I
I
|
I
I
|

o

or

PPCI
strategy

Aim:
<60 min to
wire crossing

Aim:
<10 min to
lytic bolus

<90 min to
wire crossing

Immediate transfer | Immediate transfer
to PCI centre to PCl centre
for primary PCI after fibrinolysis

Patient
calls
EMS

== Patient delay
am EMS delay
@ System delay

= Total ischaemic time
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NSTE-ACS strategies
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[ Symptomonset |
v

First medical contact -» NSTE-ACS diagnosis

—

[ PCI center
T

————vEs—

| EMS or Non-PCI center
1

YES

Immediate |transfer to PCI center

YES

Risk
Identification
rFy

YES | High I: Same day transfer I High

|
YES Low

[

l YES

L
§ ? Immediate invasive Early Invasive Selective
g % (<2h) (<24h) Invasive
=
High risk Low risk
+ Established NSTEMI diagnosis Lack of any of the very high

+ Dynamic new or presumably new: or high risk characteristics

Risk
Category

contiguous ST/T-segment
changes (symptomatic or silent)
+ Resuscitated cardiac arrest
without ST-segment elevation or
cardiogenic shock
+ GRACE risk score >140

©ESC 2020

R AN

Patient with symptoms of ACS and ECG consistent with NSTE-ACS

PCl centre

Ambulance

Non-PCl centre

location

Immediate transfer

* 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

Early/inpatient transfer

High risl@ } High risk

* Confirmed diagnosis of NSTEMI based on ESC algorithms J

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

T
-

Risk stratify
and determine

Inpatient transfer ’ Non-high
(if required) risk

s

therapeutic s v
2 In patients without very-hi :
strategy : higF;l-risk features and |a?lov% index Early (<24 h)
1 of suspicion for unstable angina invasive
T L msssssssssssssssssssdesssmss strategy
o (Class Ila)
A\ A4

Very high
- @D
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" Patient with ACS undergoing PCI of IRA with an angiographically signfficant stenosis in = | non-IRA ﬁCTgm

1

l

v
Immediate PCI of IRA only Complete revascularization®
(Class 1) (Class lla)
Functional invasive
Staged complete evaluation of the non-IRA
revascularization during the index procedure
(Class lla) (Class 1Ib)

Congress 2023

\ Death, MI, stroke, unplanned revasc, HHF Death, Myocardial Infarction, Stroke, or Coronary Revascularization
207 Risk ratio, 0.52 (95% Cl, 0.38-0.72) PRy QutEomi)
P<0.001 for noninferiority 100 Hasard ratio. 073 (95% C1. 0.57-0.93
15 P<0.001 for superiority — 3 A (95% €1, 0.57-0.93)
aged group g 75
10+ £ s0-
£
5 Immediate group Lé 254 Culprit-only revascularization _
S PR
v 9 Complete revascularization
0 T T T T T T T 0 9|0 1;30 2;0 3%5
0 50 100 150 200 250 300 350 Days



Standard of care “DICTION

Group

Fondaparinux (2.5 mg s.c. daily) is

e f c ! H C recommended as having the most
__;@&. Be ore P I : D u rI ng P I favourable efficacy—safety profile

regardless of the management
Aspirin - - - Prasugrel

strategy.
Routine P2Y;; inhibitor -- - Ticagrelor
~ Clopidogrel

Bivalirudin (0.75 mg/kg i.v. bolus,
followed by 1.75 mg/kg/h for up to 4 h
after the procedure) is recommended
1 as an alternative to UFH plus GPIIb/llla
inhibitors during PCL.

UFH 70-100 IU/kg i.v. (50-70 IU/kg if
concomitant with GPIIb/llla inhibitors)
is recommended in patients
undergoing PCl who did not receive
any anticoagulant.

[1]

1]

|
lla

Prasugrel over ticagrelor

Enoxaparin (1 mg/kg s.c. twice daily)
or UFH are recommended when
fondaparinux is not available.

Aspirin - - | 70-100 1U/kg i. bolus when no GP lib/llla inhibitor

is planned

Potent P2Y;; inhibitor -- | 50-70 1Ufkg i bolus with GP IIb/lla inhibitors

Enoxaparin 0.5 mg/kg i.v. bolus

Bivalirudin 0.75 mg/kg i.v. bolus followed by i.v. infusion of 1.75
mg/kg/hour for up to 4 hours after the procedure

Adapted from Angiolillo DJ et al. Eurointervention 2022
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Anticoagulation

kS
Routine

antiplatelet
pretreatment

D

-

P2Y 2 inhibitor
loading after
angiography

Default DAPT
strategy for the
first 12 months?

after ACS

Default strategy

beyond the first
12 months
after ACS

Invasive Coronary Angiography

S

Proce

eding to PCI

Prasugrel >  Ticagrelor

\-

(Class lla)

Time
(months)

Figure 10vZ

~ACTION

Group



. . Antiplatelet strategies to reduce bleeding risk in the first 12 months after ACS
Guidelines 2023 ~-ACTION

In HBR
patients
only

In HBR and
non-HBR patients

Potent P2YI2 inhibitor-based DAPT

Aspirin + Prasugrel OR Aspirin + Ticagrelor

S Group
Abbreviated DAPT strategies DAPT de-escalation strategies

Time
(Months)

P2Y, inhibitor
or
aspirin monotherapy
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e.g. AFib+ACS/PCI

Patients with ACS and an indication for OAC

Strategy to reduce
Default strategy ischaemic risk?

Time from ACS

up to | week

(Class Ila)

up to | month ---

3 months ---

6 months

9 months ---

|2 months

Beyond
|2 months
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(heron

During admission

Initiate Change to
high-potency high-potency
high-dose statin high-dose statin
(Class I) (Class 1)

Combination Combination
therapy therapy
with statin and with statin and
ezetimibe ezetimibe
(Class lIb) (Class lIb)
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If patients presenting with ACS stop DAPT to undergo coronary artery bypass grafting, it is recommended they resume DAPT after surgery c
for at least 12 months. |

Intravascular imaging should be considered to guide PCI. lb lla -

Invasive epicardial functional assessment of non-culprit segments of the IRA is not recommended during the index procedure. lb - C
- C
chronic kidney disease, and obesity. --

Low-dose colchicine (0.5 mg once a day) may be considered, particularly if other risk factors are insufficiently controlled or if recurrent
cardiovascular disease events occur under optimal therapy.

Assessment of mental well-being using a validated tool and onward psychological referral when appropriate should be considered. l‘

Following an acute anterior Ml, a contrast echocardiogram may be considered for the detection of LV thrombus if the apex is not weII

visualized on echocardiography.

It is recommended to base the choice of long-term glucose-lowering treatment on the presence of comorbidities, including heart failure,

A potent P2Y, inhibitor (prasugrel or ticagrelor), or Pre-treatment with a P2Y'1, receptor inhibitor may be

clopidogrel if these are not available or are contraindicated, considered in patients undergoing a primary PCl strategy.

is recommended before (or at latest at the time of) PCl, and

maintained over 12 months, unless there are

contraindications such as excessive risk of bleeding.



Time effect of P2Y 4, inhibition in STEMI

~ACTION

S Group

Patients (%)

100 -

Primary objective

WPre-hospital
M In-hospital

Pre-PCI Post-PCI

1 hour after PCI

Absence of 70% ST elevation

Montalescot et al. NEJM 2014

Event rate (KM %)

27 —— Ticagrelor pre-hospitd|l
! Ticagrelorin-hospital !
1 |
i i
i i
i i
i |
; 4
i
I Ticagrelor pre-hospital 2/906 (0.2%) versus
ticagrelor in-hospital 11/952 (1.2%)
OR 0.19 (95% CI 0.04, 0.86), p=0.0225
!
0= T T T T T T T T T T T T T f
0524681012141618202224262830
Time (days)

24 h 30 days
p=0.007 p=0.022

Definite stent thrombosis

ATLANTIC

Patients with event (%)

0
) /i

16-
In-hospital ti |
n-nospital ticagrelor 137%
_____________ Pre-hospital ticagrelor | 10.4%
4%  Hazard ratio 0.74 (95% Cl 0.56-0.98); p=0.039
2_
0 1 1 1 1 1 1
0 4 8 12 16 20 24

Time from PCI (h)

Patients with event, Total no. of
no. (%) patients
Pre-hospital ticagrelor 83 (10.4) 799
In-hospital ticagrelor 14 (13.7) 830

Composite ischaemic endpoint: death, Ml, urgent revasc,
definite stent thrombosis or BO GP lIb/Illa inhibitor

Montalescot et al. JACC Intv 2015



GROUP

Early P2Y12 1. in STEMI GIO\CTION

Study « EARLY »  « DELAYED» Odds Ratio OR; 95%-CI*
group (n/N)  group (n/N)

pothetical Construct of the Relationship Among the Duration of Sympto

ATLANTIC 41/906 42/952 1-03 (0-66-1-59) efore Reperfusion Therapy, Mortality Reduction, and Extent of Myocardij
CHAMPION STEMI 41/1407 51/1477 0-84 (0-55-1-27)
Shifts in Potential Out
CIPAMI 5/164 12/171 — T 0-42 (0-14-1:21) With Different Treatment Strategie
AtoB No Benefit
ERASE MI 5/34 7/36 — % 0-71(0-20-2-51) AtoC Benefit
BtoC Benefit
LOAD AND GO 3/112 0/56 : 3-61 (0-18-71-15 ; DtoB Harm
i DtoC Harm
PCI CLARITY 70/933 112/930 . 0-59 (0-43-0-81)
TRITON STEMI 54/1236  72/1234 . 074 (0-51-1-06) -
! 12 16 20
Time From Symptom Onset to Reperfusion Therapy, h
MACE B Critical Time-Dependent Period || Time-Independent Period
219/4792 296/4856 ‘ 0-73 (0-61-0-88) Goal: Myocardial Salvage Goal: Open Infarct-Related Artery
Q 0-74 (0-61-0-90)

0,05 0,25 1,25 6,25 31,25

Favours Early P2Y12 inhibition Favours Delaved P2Y12 inhibition

Bellemain-Appaix A. et al. Eurolntervention. 2018



ClinicalTrials.gov Identifier: NCT04825743
Sponsor: Celecor Therapeutics.

CELEBRATE trial (STEMI)

No
Patient with STEMI ‘ Eligibility criteria ‘ Patient not eligible

(pre-hospital) met?

Yes
No

Verbal or short written
informed consent

Yes

Randomisation:
SC injection with

RUC-4 dose 1 (0.110 mg/kg), new GPllIb/llla

RUC-4 dose 2 (0.130 mg/kg), antagonist
or placebo
1) all-cause death through 30 days
2) hemorrhagic or ischemic stroke through 30 days l
3 t MI It IV) through 30 d
) recurrent MI (type [ to type IV) throug e Transfer to CCL\CCU PCI centre
4) acute stent thrombosis at 24 hours post-PCI
5) new onset heart failure or rehospitalization for HF through 30 days Primary endpoi nt:
6) MI with hs-cTnT levels >10x ULN at 24 hours post-PCI Clinical outcome at 30 days as assessed on
7) none of the above Hospitalisation a ranked 7-p0int scale




Next frontier in AMI CDicron

‘ Gr oup
Selatogrel >
Cangrelor >

Ticagrelor/prasugrel

I I I

Chest pain Call First medical contact PCI
study drug and

SOS gQD Onset of AMI .
l]'\§j AMI symptoms I
: calls EMS |
1 |
PCI, percutaneous coronary intervention : :

Adapted from: Hulot JS, Montalescot G. Eur Heart J. 2020;41:3141-43

Patient

Patient recognizes
symptoms

self-injects the

Diagnosis
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Atrial Fib




P:-189.5 |::1::|:|i::|

DFOV 16.9cm
(A - /’ ‘ >

PLAATO"®




Fermer tout auricule



Eviter les complications

T. Pat.: 37,0 °C
TETO : 39,2 °C
Rech. angle: 37°

%




Eviter les complications




Eviter les complications




Post-LAAC antithrombotic treatment

Warfarin 45days

No

contraindication m_
to C

lopidogrel 6 months
anticoagulation

Contraindication |  IEERA

to
anticoagulation ?
m

Holmes et al . JACC 2014,64:1-12



Adapter les techniques aux patients




Indications

Intra-cranial bleeding on anticoagulation

— 1/3 of ischemic stroke develop hemorrhagic transformation on anticoagulatio
n (Mudd P et al. 2010)

Extra-cranial bleeding on anticoagulation
— Gl bleeding (e.g. angiodysplasia)

Contra-indication to anticoagulation
— Cerebral microbleeds or amyloid angiopathy
— Low platelet count

Intolerance to NOAC
— Renal insufficiency; Liver dysfunction
— Gl intolerance

Stroke on anticoagulation

No compliance to anticoagulation

No prescription of anticoagulation

— Anticoagulation is not currently utilized in up to 50% of eligible AF patients
(Patel et al. 2012)

— Registry in 28,634 patients: 70% of females > 80 years were not on OAC 6
months after stroke (Palnum K et al. 2010)
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