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Rule-In Rule-Out in the ESC Guidelines
for the Management of NSTE-ACS

Suspected NSTEMI
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Collet JP et al. Eur Heart J 2020



Outcome of Applying the ESC 0/1-hour Algorithm
in Patients With Suspected Myocardial Infarction

2,296 Patients
with Acute Chest Discomfort

1 Resampling of High-Sensitivity Cardiac Troponin T
HOUR after 1 Hour

Triage by 0/1-h Algorithm: Management Decision:

—
62% 25% 13% 7% 29%

TRIAGE

® Median ED Stay of 150 minutes
TIME ON ED
/n/ EXCELLENT RULE-OUT SAFETY EXCELLENT OUTPATIENT SAFETY
llll
30-day MACE Rate 0.2% 30-day MACE Rate 0.1%

OUTCOME 2

Twerenbold, R. et al. J Am Coll Cardiol. 2019;74:483



Safety and efficacy of the ESC 0/1-hour algorithm
for diagnosis of AMI: a meta-analysis

Meta-analysis on 11 014 patients from 15 studies and 10 individual cohorts
across Europe, the USA, Japan, Thailand and China

15+
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Mortality (%)
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B Rule-in

30 days
Number of mortality
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Number at risk
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935

639
Chiang CH, et al. Heart 2020;106:985



Novel Criteria for the Observe-Zone of the
ESC 0/1h-hs-cTnT Algorithm

2076 eligible patients from APACE and TRAPID-AMI studies
Suspected NSTEMI

Oh <12ng/L [ Othars Oh > 52ng;’L

. ar and
Oh A0-1h <

< 5ng/L 3ng/L
"‘Symptom onset > 3h

A 0-1h > Sng/L

A 0/1h

Sens: 99.1% (97.6-99.6) NSTEMI: 120
NPV: 99.6% (99.1-99.9)

Rule-out Observe
Proportion: 55.0% (n=1142)( | Proportion: 27.2% (n=564)
NSTEMI: 4

A0-3h< TngJL A 0-3h > 7ng/

A 0/3h

Proporﬂon 91.7% (n=517)
Sens: 33.3% (25.5-42.2)
NPV: 84.5% (81.2-87.4)

NSTEMI: 80

Lopez-Ayala P, et al. Circulation 2021;144:773
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Selection of NSTE-ACS treatment strategy and
timing according to initial risk stratification

| PCI clenter I—YES—

Non PCI
Center

VES
Immediatetransfer to PCI center Ver:HIgh | High riSk
High Same day : * Established NSTEMI diagnosis
ves transfer * Dynamic new or presumably new

T
YES
L4
Selective
Invasive

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

Early invasive
(<24 h)

(<2h)

[ Immediate invasive ]

2 Low risk
Lack of any of the very high
or high risk characteristics

Very high risk
+ Haemodynamic instability

+ Cardiogenic shock

+ Recurrent/refractory chest pain
despite medical treatment

« Life-threatening arrhythmias

- Mechanical complications of MI

+ Acute heart failure clearly related
to NSTE-ACS

* ST-segment depression >1 mm/6
leads plus ST-segment elevation

High risk
Established NSTEMI diagnosis
Dynamic new or presumably new
contiguous ST/T-segment
changes (symptomatic or silent)
Resuscitated cardiac arrest
without ST-segment elevation or
cardiogenic shock
GRACE risk score >140

Mod from Collet JP et al. European Heart Jourrial 2020



2020 ESC NSTE-ACS GL: Time to coronary
angiography

Trials Patients Primary endpoint finding
VERDICT (2018)** 2147 VERDICT No difference in composite endpoint
TIMACS (2009)™ 3031 TIMACS + No difference in compesite endpoint
SISCA (2015)™ 170 SISCA 4 * in MACE I
Sciahbasi et al (2010)* 54 Sciahbasi et al - No difference in post-PCI myocardial blush grade
RIDDLE-NSTEMI (2016)! 323 RIDDLE-NSTEMI - “ in death or new M| |
LIPSIA-NSTEMI (2012)* 400 LIPSIA-NSTEMI - No * in CK-MB
ISAR-COOL (2003)** 410 ISAR-COOL N in death or large MI I

ELISA-3 (2013)™* 534 ELISA-3 4 Mo difference in composite endpoint

ELISA (2003)** 220 ELISA More enzymatic infarct size

EARLY (2020) 709 EARLY *» in cardiovascular death and recurrent ischaemic even

ABOARD (2009)*" 352 ABOARD No reduction in peak troponin level

Time to angiography (h)

M carly M delayed

Mod from Collet JP et al. European Heart Jourflal 2020



Timing of invasive strategy in NSTE-ACS:
a meta-analysis of randomized controlled trials

In patients with NSTE-ACS, does an early invasive strategy improve clinical
E? Meta-analysis of 17 randomised trials

outcomes when compared with a delayed invasive strategy?
@ Y o200 @

RR (95% CI)
Favours earlyi Favours delayed

Time to angiography (hours)

i i All cause mortality |—0-:-|| 0.0 (0.78-1.04)
ELISA | = —— ;
ISAR-COOL | = \ .

ABOARD | * — ﬁ Myocardial infarction - —e— 0.86 (0.63-1.16)
OPTIMA ! '

Sciahbasi et al | == "@ Recurrent ischaemia { }—e— 0.57 (0.40-0.81)

Zhang et al ; '
LIPSIA-NSTEMI | " e A R :
ELISA-3 | = es—— mission for heart | . :

SiscA | = & e —— 0.66 (0.43-1.03)
RIDDLE-NSTEMI .
VERDICT — :

NonsTeM | Rupast e 1.04 (0.88-1.23)
EARLY | * revascularisation :
OPTIMA-2 e :

T T T T T i i - 0.86 (0.68-1.09

5 % pA P 00 ‘ Major bleeding I—.—:-l ( )
{ '

mmm  Early “ Stroke 1 ——e—— 095 (0.59-154)
mmm  Delayed '

04 06 08 1.0 12 14 1.6

Kite TA, et al. Eur Heart J 2022, in press



SCA-NSTE: coronarografia entro 24 h
Dati italiani e criticita - Centri Hub e Spoke

Censimento ANMCO-SIC 2015

40%
n. 263

Cardiologie Emod

Hub 60%

n. 395
Cardiologie UTIC
Spoke

Modificata da Gulizia MM et al. G Ital Cardiol 2017;18(5):337-459



SCA-NSTE: coronarografia entro 24 h
Dati italiani e criticita - Tempo alla coronarografia

Timing PCl in IMA (PNE 2020) Mediana temporale tra ricovero e
angiografia coronarica (h)

EYESHOT NO
D 67,2 1QR 43-

CATH ] 127
50% \ 50% EYESHOT cath | 40,5 |QR 20-74
PCI >2gg PCI < 2gg Emilia |
46,6 i
Romagna - media
0 50 100

Programma Nazionale Esiti AGENAS 2020,
Mantovani F et al.G Ital Cardiol 2020;21:807,
De Luca L et al. Eur Heart J Cardiovasc Pharmacother 2015;1:168



Impact of age, gender and heart failure on
mortality trends after AMI in Italy
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De Luca L, et al. Int J Cardiol 2022;348:147



Pazienti con SCA-NSTE:
proposta ANMCO per la stratificazione del rischio e il
timing della coronarografia/rivascolarizzazione

POSITION PAPER

Position paper ANMCO: Timing di esecuzione
della coronarografia in pazienti con sindrome coronarica
acuta senza sopraslivellamento del tratto ST

Adriano Murrone’, Fortunato Scotto di Uccio?, Vincenzo Amodeo?, Nadia Aspromonte?,
Pasquale Caldarola®, Gianni Casella®, Manlio Cipriani’, Leonardo De Luca® Andrea Di Lenarda®,
Stefano Domenicucci’®, Giuseppina Maura Francese''!, Massimo Imazio'?, Loris Roncon',
Stefano Urbinati'®, Serafina Valente'®, Giuseppe Di Pasquale'®, Michele Massimo Gulizia'""?,
Furio Colivicchi'®, Domenico Gabrielli®

Stratificazione del rischio Tipologia Timing strategia invasiva

Rischio molto alto Instabilita emodinamica, shock cardiogeno, angor ricorrente/refrattario Immediata (<2 h)
al trattamento medico, aritmie potenzialmente fatali, complicanze
meccaniche, insufficienza cardiaca acuta chiaramente correlata a SCA-
NSTE, sottoslivellamento del tratto ST >1 mm in 6 o piu derivazioni +
sopraslivellamento del tratto ST in aVR e/o V1

Rischio alto GRACE risk score >140 Entro 72h
Arresto cardiaco resuscitato in assenza di STEMI o shock cardiogeno

Rischio medio Diagnosi stabilita di NSTEMI Preferibilmente entro 72 h, comunque
sempre durante il ricovero indice

Rischio basso Assenza di caratteristiche di rischio medio, alto o molto alto Strategia invasiva selettiva; se indicata
da eseguire durante il ricovero indice

G Ital Cardiol 2021;22(7):585-591



Timing of invasive management of NSTE-ACS:
is the time up for early management?

Timing of management according to risk profiles of NSTE-ACS patients

[@% Profiles J [*:9 Timing E:'-}] [ ? Pending Issues ? ]

-

ﬂ Undetermined value of GRACE score \\

>140 in the era of hscTn
: : * Need for an updated patient-level meta-
. NSTEMI dognons [ Eeimmive )| by gk mbgous
* Dynamic new ST/T-segment changes (<24 h) exploration d
* DR e A Need for an RCT comparing early and
delaycd invasive management in high-risk
\ patients /

Comparison of functional and anatomical ]

Low-risk reduce decrease referral
[- Lack of high and very high risk critera ]_" [ Selective invasive | — {eﬂ.‘:’fﬁhhymmwmﬂu

Guedeney P and Collet JP. Eur Heart J 2022, in press
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2020 ESC Guidelines for the Management @esc

European Society

of NSTE-ACS of Cardiology

Recommendations Class Level
Antiplatelet treatment (continued)
Pre-treatment with a P2Y,, receptor inhibitor may be considered in patients

llb C

with NSTE-ACS who are not planned to undergo an early invasive strategy
and do not have an HBR.

It is not recommended to administer routine pre-treatment with a P2Y,,
receptor inhibitor in patients in whom coronary anatomy is not known and

an early invasive management is planned.

Collet JP, et al. Eur Heart J 2021; 42:1289



ESC Guidelines for the Management
of NSTE-ACS

Recommendations on Pre-Treatment

CREDO CURE ACCOAST CREDO
PCL-CURE TRITON-TIMI 38 PRAGUE-8
PLATO ACCOAST

ISAR-REACT 5

2007 201 201 202

=

De Luca L. EHJ: Cardiovasc Pharmacother 2021;7:442



ISAR REACT 5:
Studx Schedule

STEMI Unstable Angina, NSTEMI

Randomization Randomizatio

[ Ticagrelor ] [ Prasugrel ) [ Ticagrelor

. 180 mg loading 60 mg loading ) 180 mg loadig

Angiography + PCI

\
Prasugrel
60 mg loading

\

[ Ticagrelor ] [ Prasugrel
90 mg 1'0'1 10 mg 1_0_0*

Duration of ADP receptor therapy: 12 mon
Concomitant ASA: 75-150 mg/d

# In patients with known coronary anatomy
* Prasugrel 5 mg in patients = 75 years of age O

.
Ticagrelor ] [ Prasugrel
90 mg 1-0-1 10 mg 1_0_0* )

Schipke S et al. N Engl J Med 2019;381:1524



Time to
Coronary Angiography

PCI CURE
6 _
> FRISC II
% 4 RITA 3
o 3 - @) GRACE  APTORFAST-MI EYESHOT
5 TACTICS 0O o @)
| TIMI-18 CRUSADE @
) synergY O
V4 ACUITY
20 O
18 -
16 -
ﬂ 14 ]
E 12 - FUTURA/
10 - OASIS-8
8 CHAMPIONO O
6 PLATFORM CgiEEN;/ ACCOAST
4 paTo O o O RcT
2 - ' Registries
0 T T T T T T T T T T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year of publication

De Luca L, et al. Am J Cardiol 2015;116:660



Optimal Timing of Intervention in NSTE-ACS
Without Pre-Treatment. The EARLY Trial

Patients with high-or intermediate-risk NSTE-ACS
without P2Y,,-ADP-receptor antagonist

Primary Endpoint: CV Death and
Recurrent Ischemic Events at

pretreatment 1Month
Etar[;,f |nvla<5|2vE 25% 21.3%
strategy: 20%
16% p < 0.001
10%
0,
59% 4.4%
Delayed invasive 0
strategy: 12-72 h Early Delayed
o HR [95%Cl] = 0.14 [0.07-0.28], p<0.001 o
Delayed invasive
strategy group HR [95%Cl] = 1.09 [0.29-4.04], p=0.903

Delayed invasive
strategy group  Early invasive
strategy group

Early invasive
strategy group

I

Rate (%) of primary endpoint (CV death
and recurrent ischemic events)

I T T 1 I T T T T T T T T 1
0 1 2 3 3 L] 9 12 15 % 2 4 ar 30

Days since randomization Days since randomization

Lemesle G, et al. J Am Coll Cardiol Intv 2020;13:907



Periprocedural Myocardial Injury in High-Risk
Patients with NSTEMI Pre-Treated with Ticagrelor
for Less or More than 6 Hours Before PCI

>0 @ Ticagrelor LD > 6 hrs @ Ticagrelor LD <6 hrs

p<0.0001

40 37,8

p<0.0001

33,5

30
%
20

10

Unmatched cohort Matched cohort

De Luca L, et al. J Clin Pharmacol. 2021



Indications and Possible Contraindications
for Pre-Treatment in 2021

Confirmed diagnosis of NSTE-ACS Uncertain diagnosis of NSTE-ACS
Long time intervals to CA Fast-track to CA feasible
High ischaemic/thrombotic risk Bleeding diathesis
Known coronary anatomy Recent trauma/major surgery
] ——_,

De Luca L. EHJ: Cardiovasc Pharmacother 2021;7:442



STEMI
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Late Presenters
in International Guidelines

Symptoms 0

onset

@ESC

European Society
of Cardiology

It is reasonable to perform primary PCI for
patients with onset of symptoms within
the prior 12 to 24 hours and 1 or more of the
following:

Primary

.

Early phase of STEMI

Primary PCI Primary PCI
(if symptoms, (asymptomatic
hemodynamic instability, stable patients)
or arrhythmias)

| lallblll | 5 severe CHF (LoE: C)

] b. Hemodynamic/electrical instability (LoE: C)
c. Persistent ischemic symptoms. (LoE: C)

=
[
=
wv
°
o
=
©
>
(1]

Routine PCI

(asymptomatic A
stable patients)

Recent
STEMI

Levine GN, et al. J Am Coll Cardiol 2016;1235 Ibanez B, et al. Eur Heart J 2018;39:119



Contemporary Trends and Age-Specific Sex Differences
in Management and Outcome for Patients With STEMI

No Reperfusion/Late Presenters

100% 100%
80% 80%
60% - 60% -

40% - 40%

20% - 20% -

11% A
0% -~ T T T ) 0% - T T
2001 2006 2009 2010 2014 2001 2006 2009 2010 2014
—e—-<55 years -o-55-64 years =-e=65-74 years —e—>=75 years —e—-<b5 years -+-55-64 years =—e=65-74 years —e=>=75 years
Men (n. 9544) Women (n. 3691)

De LucaL, et al. J Am Heart Assoc. 2016;5:e004202



Long-Term Outcomes
of Patients With Late Presentation of STEMI

89,3

KAMIR-NIH, 20 tertiary PCI centers
(Nov 2011-Dec 2015)

5,826 STEMI <48 hrs from symptom onset

A

@B<12 hrs MW12-48 hrs

100
80

9% 60
40

20

10,7

W

)

o

>

Cho KH, et al. J Am Coll Cardiol 2021;77:1859



Long-Term Outcomes

of Patients With Late Presentation of STEMI %

Cumulative Incidence of Mortality

30% -

20% -

10% -

0% -

Wil S2DT<12h  S2DT12-48h
Death, [MRGEEr. 'z ICEY>2)]

n (%) 355 (6.8%) 67 (10.7%)

Log rank p <0.001
Adjusted p = NS

S2DT12-48 h 10.7%

S2DT <12 h 6.8%

30 60 90 120 150 180
Time (Days)

\\‘\

\\ =%

p* = 0.001
R
20% 4 p «} 001
p = 0.002
15% A
p= oam
P* = 0.016
2 : J
= p=0.015
£ 10%4 ™
R I I II I I
0% -
T
In-Hospital 180 -Day 3- Year

Times

S2DT W <12h(n=5,202) W 12-24h(n=427) W 24-36h(n=121) W 36-48h(n=76)

Cho KH, et al. J Am Coll Cardiol 2021;77:1859



Mechanical Reperfusion in Patients With Acute Myocardial
Infarction Presenting More Than 12 Hours From Symptom Onset

BRAVE 2: international, multicenter, open-label, randomized controlled trial conducted
on 365 patients without persistent symptoms admitted with the diagnosis of STEMI
between 12 and 48 hrs after symptom onset

Primary
Endpoint

BInvasive
@ Conservative

Secondary
Endpoint

Death/MI
@ 30 days

Death/Ml/stroke

Schomig A, et al.

JAMA 2005;293:2865




Optimal Management for STEMI Patients
According to Symptoms Onset




Cardiogenic

Shock




Composite trends of cardiogenic shock
complicating acute myocardial infarction

14

129 ;

<

4.7

1

1! 23 IH

10,1
10 =11
%
d 4
6.9
6,5
& 57 55
| — 51 +
3,6
| |
4]
Years 1995 —2005 1997 —2006 1999 2007 2003 =201
Population STEMI

- II H @

Reference 1

4

2001 —2014 1995 —2M3 2006 —2012

.-
§

2000 —2013 1995 2010 2005 —2016 2005 —2017 2005 —2017

STEMI

E II-I—H

7

De Luca L, Eur J Heart Fail. 2020;22



Multivessel PCI in Shock
Guideline Evolution

ESC STEMI Guidelines 2017 mmm) Revascularization Guidelines 2018

2017 2018

1 lla lib 1l | lla lib 1l

ol — HIE




PCI Strategies in Patients with AMI and Cardiogenic
Shock: the CULPRIT-SHOCK Trial

Days since Randomization

Thiele H et al. N Engl J Med 2017;377:2419-32



A subanalysis of the Culprit-shock trial

Patients who underwent Renal-Replacement

Impact of CTO and rev strategy in pts CS:

therapy or who died from any cause (%)

Chronic ot occlsion
No 4G9 (564)
Y BRY)

; 0
17 () + 087 07410y
) 081 046090

[ I

w0 w2k

CulprLesionOnly PCI -~ Multivessel PC
Beter Beltr

All cause death or renal replacement therapy rate at 30 days according to CTO

80

40

20

| [ Logrank p=00193 |

At least one CTO

O o o

Days since randamization

=—f}— with CTO

30 days

=)= Without CTO

OR (95%Cl1)

p-value for interaction

0.68

0.52

0.96

0.72

All-cause death or renal B 0.79(0.42—1.49)

replacement therapy 8 0.67(0.48—0.96)

All-cause death & 0381047 -2.65)

—_—— 0.69(0.49-0.98)

All-cause death or renal B 0.77 (0.39—1.49)
replacement therapy

—_— 0.75(0.53-1.07)

All-cause death 2 0.87{0-45-1.66)

—— 0.75(0.53-1.07)

0.25 ¢ 1 3
Culprit-lesion PCI better Multivessel PCI better

Braik N et al. Am Heart J 2021;232:185



MV PCI in Patients With STEMI and Cardiogenic
Shock: The KAMIR Study

Cumulative Incidence of All-Cause Death Adjusted HR (95% CI) for All-Cause Death

40 -

Unadjusted _

0.59 (0.43-0.82)
31.7%

0.57 (0.41-0.79)

Multivariable-Adjusted ——

0.59 (0.41-0.84)

PS-Matched _

IPW-Adjusted _

0.60 (0.44-0.82)

Log-rank p = 0.001

e el o e e e e

Bayesian Modeling - 0.64 (0.38-0.96)
0 -
0 100 200 300 400 0.3
Days After Index Procedure Favors IRA-Only PCI
Multivessel PCI as a Reference

——— |RA-Only PCI Multivessel PCI

Lee, J.M. et al. J Am Coll Cardiol. 2018;71(8):844-56
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