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2020 ESC guidelines on ACS



Timing of outcomeEvents included in outcomeVariables includedClinical setting Score

Ischemic risk
14 daysAll-cause death, new or recurrent 

MI, severe recurrent ischemia 
requiring urgent revascularization

- Age ≥65 years
- ≥3 CAD risk factors*
- Known CAD (stenosis ≥50%)
- ASA use in past 7 days
- Severe angina (≥2 episodes in 24 

hours)
- EKG ST changes ≥0.5 mm
- Positive cardiac markers

NSTE-ACSTIMI

30 daysAll-cause death- Age
- Diabetes mellitus, hypertension or 

angina
- Systolic BP <100 mmHg
- Heart rate >100 bpm
- Killip class II-IV
- Weight <67 kg
- Anterior ST elevation or LBBB
- Time to treatment >4 hours

STEMITIMI

6 monthsAll-cause death- Age
- Heart rate
- Systolic BP
- Serum creatinine
- Cardiac arrest at admission
- ST-segment deviation
- Abnormal cardiac markers
- Killip class

ACSGRACE

Ischemic risk scores



Ischemic and bleeding risk

30 months after the 
index event

MI or stent thrombosis; GUSTO 
moderate or severe bleeding

- Age
- Heart failure/LV dysfunction
- Venous graft bypass
- MI at the time of acute event
- Previous MI or PCI
- Diabetes mellitus
- Stent diameter <3 mm
- Current smoking
- Paclitaxel stent

At least one year from 
STEMI/NSTE-ACS 

DAPT score

Bleeding risk
1 yearTIMI major bleeding; any TIMI 

bleeding 
- Haemoglobin
- White blood cells
- Age
- CrCl
- Prior bleeding

At the time of coronary 
stenting

PRECISE-DAPT 

In-hospitalCRUSADE major bleeding- Heart rate
- Systolic BP
- Haematocrit
- CrCl
- Gender
- Signs of CHF
- History of vascular disease
- Diabetes mellitus

MICRUSADE

30 daysMajor bleeding **- Gender
- Age
- Serum creatinine
- White blood cell count
- Anemia
- Clinical presentation
- Antithrombotic drugs

ACSACUITY



Bleeding and ischemic scores

Ischemic events Bleeding events



PRECISE DAPT: c-index 0.70 (0.65-0.74)

 High-risk score: 97% probability to have no any bleeding at 1 year

 Low predictive role for major bleeding (c-index 0.65) in ACS patients undergoing PCI 
and treated with prasugrel or ticagrelor



Considerations on the risk scores

 Underestimation of the ischemic risk in elderly patients

 Underestimation of the bleeding risk in the low risk score

 No mention on frailty

 No validation in prospective studies

 No accuracy in the individual patient, especially for the bleeding risk
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 Hb 11.5 g/dL

 Age 70 yrs

 Normal renal function

 No prior bleeding

 Need for OAC

 Inflammatory bowel disease or bowel angiodysplasia

An individual patient…………..

PRECISE DAPT 15 !!!!!



More comprehensive ischemic risk stratification



More comprehensive bleeding risk stratification



PRAISE score

D’Ascenzo F, Patti G, De Ferrari GM, et al. The Lancet 2021

AUC 0.88 training cohort
AUC 0.74 internal validation cohort
AUC 0.81 external validation cohort

Myocardial infarction Major bleedingCardiologia Novara



The bleeding side of the moon….

Impact of mortality of MI vs bleeding event

Eur Heart J 2017;38:804-810
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Association between bleeding events and in-hospital mortality after PCI

N=3 386 688 procedures and 57 246 bleedings  (1.7%) 

Chhatriwalla AK et al. JAMA 2013 

The attributable risk for mortality related to major bleed was 12%



Relationship between major bleeding
and mortality in CAD patients (especially in ACS)

Major bleeding

Stop ASA-Clop. 

Stent thrombosis

Death

TransfusionHypotension,
Hyperadrenergic state

Ischemia Inflammation,
Immunologic effects
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Female 
gender

Low 
BMI DM

CKD

No PPI 
useDrugs

Older 
age Anemia

Previous 
bleeding

OAC

- +

Weight of different predictors of bleeding



The ischemic side of the moon……

Innovations in coronary stents



DAPT duration after implantation of last-generation coronary stents

N Engl J Med October 28, 2021

MACE

Stent thrombosis incidence: 0.5%
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Fattori clinici di rischio  ischemico

Età >75 aa

Cr Cl <30 ml/min 

Diabete mellito

Arteriopatia periferica  sintomatica

Eventi coronarici ricorrenti

Scompenso cardiaco

Fattori coromarici di rischio  ischemico

Coronaropatia multivasale

>= 3 stent / lunghezza stent >60 mm

Biforcazione con 2 stent

Occlusione coronarica cronica

Pregressa trombosi di stent

Fattori di rischio  emorragico

Età > 75 aa o peso corporeo < 60 Kg

Anemia e/o storia di sanguinamento maggiore 

Terapia anticoagulante + antiaggregante 

Cr Cl <30 ml/min 

Diabete mellito

Uso di cortisone/FANS/alcool

Patti G, et al. Biomed Pharmacother. 2021 Aug;140:111783
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PRAISE score

D’Ascenzo F, Patti G, De Ferrari GM, et al. The Lancet 2021

10%



Patti G, et al. Biomed Pharmacother. 2021 Aug;140:111783

Dual vs Single antithrombotic therapy in CCS
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Patti G, et al. Biomed Pharmacother. 2021 Aug;140:111783

Less aggressive vs more aggressive therapies in CAD



Machine learning-based prediction of adverse events 
after ACS: PRAISE score

D’Ascenzo F, Patti G, De Ferrari GM, et al. The Lancet 2021
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Patient-level meta-analysis on outcome with DAPT prolungation
according to PCI complexity



Incidence of ischemic events according to bleeding risk 
and PCI complexity (Costa et al. J Am Coll Cardiol 2019)



Patti G, D’Ascenzo F, De Ferrari G, et al. European Heart Journal - Quality of Care and Clinical Outcomes 2022



NSTE-ACS: oral antiplatelet drugs 
Prasugrel vs Ticagrelor (ISAR-REACT 5, N Engl J Med 2019)

Death/MI/Stroke BARC 3-5 bleeding

Strengths
- Adequate size (N=4018)
- Reduction of MI (both ppMI and 1- 2)

Limitations
- Not blinded
- Prasu 5 mg, if age >75 yrs
- Phone-call f-up 83%
- Drug discontinuation 15% Tica, 12% Prasu



HISTORY OF DUAL ANTIPLATELET THERAPY IN PATIENTS WITH 
CORONARY ARTERY DISEASE



Antithrombotic strategies in high bleeding risk
patients with ACS

 Stop P2Y12 and continue with aspirin alone

 Stop aspirin and continue with clopidogrel alone (STOP-DAPT 2))

 Stop aspirin and continue with  ticagrelor alone (TWILIGHT)

 De-escalation
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Palmerini T, et al. Eur Heart J 2017

≤6 months vs 1-year DAPT duration in patients undergoing
PCI in the contemporary era of new-generation DES 

N=6 CRTs and 11,473 patients

 Incidence of MI or ST was 7-fold higher than incidence of MB
 ARR of MI or ST with longer DAPT: 1%
 ARI of MB with longer DAPT: 0.4%
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Antithrombotic strategies in high bleeding risk
patients with ACS

 Stop P2Y12 and continue with aspirin alone

 Stop aspirin and continue with clopidogrel alone (STOP-DAPT 2))

 Stop aspirin and continue with  ticagrelor alone (TWILIGHT)

 De-escalation
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Watanabe H. ACC Congress 2019

STOPDAPT-2: Randomized trial of 1-mo. DAPT (ASA+Clop, then Clop)
Vs 12-mo. DAPT (ASA+Clop) in PCI (N=3009)

Issues related to STOPDAPT-2: 
- Eastern Asian population
- 60% stable CAD
- Low SINTAX score
- >95% imaging
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Antithrombotic strategies in high bleeding risk
patients with ACS

 Stop P2Y12 and continue with aspirin alone

 Stop aspirin and continue with clopidogrel alone (STOP-DAPT 2))

 Stop aspirin and continue with  ticagrelor alone (TWILIGHT)

 De-escalation
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Mehran R, et al. N Engl J Med 2019

TWILIGHT: Randomized trial of 3-mo. DAPT (ASA+Tica, then Tica)
vs 12-mo. DAPT (ASA+Tica) in HIGH-RISK PCI (N=7119)

Issues related to TWILIGHT: 
- High angiographic/clinical risk
- Powered for ischemic events
- No data on the bleeding risk at baseline
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TWILIGHT results according to bleeding risk

Escaned J. et al. Eur Heart J 2021

NNT
19

NNT
29

NNT
42

NNT
200



TWILIGHT results according to type of DES

Dangas G, et al. EuroIntervention 2022







Antithrombotic strategies in high bleeding risk
patients with ACS

 Stop P2Y12 and continue with aspirin alone

 Stop aspirin and continue with clopidogrel alone (STOP-DAPT 2)

 Stop aspirin and continue with  ticagrelor alone (TWILIGHT)

 De-escalation
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Rationale for de-escalation from the newer, more potent 
P2Y12 inhibitors to clopidogrel
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Prevalence of de-escalation in the real world

Meta-analysis of 12 observational studies

N=15,535 patients on Ticagrelor

% 19.8

18.1

20.4

15.8

Timing of de-escalation: mean 115 days 

Angiolillo D, Patti G, et al. J Thromb Thrombol 2019

36%

29%

22%

13%

Predictors:
- Older age
- Female gender
- Previous bleeding
- NSTEMI/UA



De-escalation vs standard Rx with ticagrelo/prasugrel 
in ACS patients undergoing PCI: 

a meta-analysis of 6 CRTs and approximately 11,000 pts 

Patti G, et al. Thrombosis Haemostasis 2022

A
N
Y

B
L
E
E
D
I
N
G

M
A
C
E



Guided versus unguided de-escalation in ACS patients undergoing
PCI: a meta-analysis of 6 CRTs and approximately 11,000 pts

Patti G, et al. Thrombosis Haemostasis 2022

Studies on unguided
de-escalation to 

clopidogrel

Studies on guided
clopidogrel therapy

Studies on guided
clopidogrel therapy

Studies on unguided
de-escalation to 

clopidogrel

A
N
Y

B
L
E
E
D
I
N
G

M
A
C
E

Cardiologia Novara



Bleeding risk
Non-high

bleeding risk

High  

0           3          6          12

ASA + Tica/PrasuHigh 
ischemic risk

Low/moderate 
ischemic risk

ASA+
Tica

Tica

0           3          6          12

Low 
ischemic risk

ASA+
Clop ASA

0           3          6          12

ASA+
Tica/
Prasu

ASA + Clop

0           3          6          12

Moderate/High  
ischemic risk

ASA+
Clop ASA

0           3          6          12

Weak evidence on clopidogrel 
monotherapy <1 yr from 

ACS!!!



2019 ESC guidelines on CCS



2019 ESC guidelines on chronic coronary
syndromes



HOST EXAM trial (Lancet 2021)



HOST EXAM trial (Lancet 2021)





PANTHER meta-analysis
(J Am Coll Cardiol 2023)

7 trials and 24,325 participants (12,147 on aspirin
vs 12,178 on P2Y12i - 62% clop, 38% ticagrelor 90 mg x 2) 



P2Y12i vs ASA in pts with chronic coronary syndrome

Conclusions

 In pts with CCS, P2Y12 monotherapy may reduce MI events vs aspirin, without survival benefit

 NNT for MACE >100

Major bleeding reduction (ICH) with P2Y12 monotherapy in individual trials may depend on aspirin dose 

 Consistency of data for ticagrelor and clopidogrel, but more robust evidence with the latter

 Reduction of GI bleeding appears consistent with clopidogrel use

 Unclear efficacy to safety ratio, especially for ticagrelor

 Selective CCS patients possibly candidates to clopidogrel monotherapy:
- with PAD
- with stroke/TIA o
- with high ischemic risk and high bleeding risk 
- with AF and high coronary complexity (+ NOAC)



Low-dose ticagrelor with or without acetylsalicylic acid in
patients with acute coronary syndrome: ELECTRA-SIRIO 2 trial

Jacek Kubica, Diana A. Gorog, Paul A. Gurbel, Dimitrios
Alexopoulos, Dariusz Dudek, Giuseppe Patti,

Eliano P. Navarese



Future perspectives: aspirin-free post-PCI antiplatelet therapies



NOVEL ANTIPLATELET AGENTS UNDER 
CLINICAL DEVELOPMENT

Jourdi, G. et al. Current and Novel Antiplatelet Therapies for the Treatment of  Cardiovascular Diseases. Int J Mol Sci 2021, 22, 
13079


