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Antithrombotic
Therapy in 
Patients with 
Coronary Artery
Disease

Angiolillo D. et al. EuroIntervention 2022;17:e1371-e1396



Reperfusion Therapy and Thrombus
Composition during STEMI

Silvain JACC 2020

Mortality Benefit per 1,000 
Treated Patients

Platelet Content in 
Coronary Thrombus (%)



Time Course of Ischemic Complications after PCI

Thel M. Am J Cardiol 2000;85:427–434

66% of 
Ischemic

events occur
within 6 h after 

PCI 



Intravenous Antiplatelet Agents: 
2023 ESC Guidelines for the Management of ACS

Byrne R. et al. Eur Heart J 2023;44:3720-3826



Phase I Human PK/PD
Rationale for Cangrelor Use 

Akers et al. J Clin Pharmacol 2010;50:27



Effect of Cangrelor on Periprocedural Outcomes: 
A pooled analysis of patient-level data

Steg et al. Lancet 2013;382:1981-92

OR=0.81, 95%CI 0.71-0.91
At 30 days: 5.3% vs. 6.1%, P=0.001

OR=0.59, 95%CI 0.43-0.80
At 30 days: 0.9% vs. 1.3%, P=0.003

Death, MI, Revasc, or ST 
at 48 hours

Stent Thrombosis
at 48 hours

3 RCTs (N=24,910 – CHAMPION PCI/PLATFORM/PHOENIX)
11.6% STEMI, NSTE-ACS 57.4%, SCAD 31%



Efficacy Outcomes at 2-hours after PCI

Cavender M et al. Circ Cardiovasc Interv. 2022;15:e010390

(N=10,942 –
CHAMPION 
PHOENIX)



Safety Outcomes with Cangrelor

Steg et al. Lancet 2013;382:1981-92

Bleeding Cangrelor
(N=12,565)

Clopidogrel
(N=12,542) OR (95% CI) P-value

GUSTO Severe 28 (0.2%) 23 (0.2%) 1.22 (0.70, 2.11) 0.49

GUSTO Moderate 76 (0.6%) 56 (0.4%) 1.36 (0.96, 1.92) 0.08

GUSTO Severe + Moderate 103 (0.8%) 79 (0.6%) 1.30 (0.97, 1.75) 0.08

TIMI Major 32 (0.3%) 28 (0.2%) 1.14 (0.69, 1.90) 0.61

TIMI Minor 77 (0.6%) 51 (0.4%) 1.51 (1.06, 2.15) 0.02

TIMI Major + Minor 109 (0.9%) 79 (0.6%) 1.38 (1.03, 1.85) 0.03

Any blood transfusion 90 (0.7%) 70 (0.6%) 1.29 (0.94, 1.76) 0.11

ACUITY Major 534 (4.2%) 353 (2.8%) 1.53 (1.34, 1.76) <0.0001

ACUITY w/out hematoma 169 (1.3%) 123 (1.0%) 1.38 (1.09, 1.74) 0.007



Prognostic Implications of Ischemic and Bleeding  
Complications
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there was a significant interaction for early events due to 
a lesser impact of early MI on mortality in non-randomised stud-
ies (Supplementary Table 9). All included studies were of high 
quality according to the Newcastle-Ottawa scale (Supplementary 
Table 10).

Discussion
In the present systematic review and meta-analysis of 16 studies, 
including 141,059 patients with CAD, we found strong evidence 
for a heightened risk of mortality associated with bleeding and 
MI events. However, there was a differential effect in the rela-
tive association between bleeding and MI according to the timing 
and severity of events: 1) early bleeding had a greater impact on 
mortality than early MI; 2) the risk of mortality after late bleeding 
was comparable to the risk of mortality after late MI; 3) the risk 

of mortality associated with bleeding and MI was comparable for 
major bleeding, whereas minor bleeding was prognostically less 
relevant than MI.

Bleeding after PCI is increasingly considered as important as 
MI. The trend in recent trials investigating antithrombotic ther-
apies after PCI/ACS is to power for superiority with respect to 
bleeding reduction and only non-inferiority with respect to ischae-
mic/thrombotic endpoints. However, bleeding continues to repre-
sent the most common non-cardiac adverse event after PCI and 
is associated with increased morbidity and mortality, prolonged 
hospitalisation, and incremental costs26. Among bleeding avoid-
ance strategies, the choice of vascular access plays a critical role. 
Indeed, in randomised and large observational studies, radial 
compared with femoral access showed a strong reduction in the 
risk of vascular and bleeding complications, affording a parallel 
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Early or late bleeding vs early or late Ml Ratio of HRs (95% CI) Weight %
Kikkert et al. 0.49 (0.31 to 0.76) 13.43
Garot et al. 0.77 (0.49 to 1.23) 13.28
Palmerini et al. 0.79 (0.47 to 1.33) 12.84
Stone et al.* 0.91 (0.47 to 1.76) 11.59
Baber et al. 1.09 (0.59 to 2.01) 12.02
Stone et al. 1.19 (0.62 to 2.32) 11.54
Hara et al. 1.57 (1.00 to 2.46) 13.43
Kim et al. 4.39 (2.34 to 8.21) 11.87
Overall (I2=81.3%) 1.10 (0.71 to 1.71) 100.00
 

lower risk of mortality with bleeding higher risk of mortality with bleeding

lower risk of mortality with Ml higher risk of mortality with Ml

0.25 1 4 16
stronger positive association with Ml stronger positive association with bleeding

Early or late bleeding Adjusted HRs (95% CI) Weight %
Kikkert et al. 2.02 (1.48 to 2.75) 12.89
Garot et al. 3.43 (2.49 to 4.74) 12.81
Stone et al. 3.44 (2.33 to 5.06) 12.31
Baber et al. 3.50 (2.30 to 5.40) 12.00
Stone et al.* 4.02 (2.74 to 5.90) 12.35
Palmerini et al. 5.15 (3.58 to 7.42) 12.49
Hara et al. 7.96 (5.89 to 10.75) 12.96
Kim et al. 11.10 (7.42 to 16.62) 12.19
Overall (I2=89.3%) 4.44 (3.02 to 6.52) 100.00

Early or late Ml Adjusted HRs (95% CI) Weight %
Kim et al. 2.53 (1.62 to 3.96) 10.79
Stone et al. 2.88 (1.74 to 4.77) 9.45
Baber et al. 3.20 (2.20 to 4.90) 12.00
Kikkert et al. 4.14 (3.07 to 5.59) 15.03
Stone et al.* 4.41 (2.67 to 7.28) 9.53
Garot et al. 4.43 (3.24 to 6.04) 14.65
Hara et al. 5.06 (3.72 to 6.89) 14.73
Palmerini et al. 6.49 (4.63 to 9.10) 13.82
Overall (I2=58.2%) 4.10 (3.34 to 5.03) 100.00

Figure 2. Adjusted hazard ratios for all-cause mortality for patients with early or late events. HRs for bleeding are for major bleeding. *Refers 
to Stone el al 2013.

Piccolo R. et al. EuroIntervention 2021;17:1-11

Risk of Death 
After Myocardial Infarction

HR 4.10
(95%CI 3.34 to 5.03)

Risk of Death 
After Major Bleeding

HR 4.44
(95%CI 3.02 to 6.52)



Periprocedural Myocardial Infarction in Complex PCI

Complex PCI

Non-Complex PCI

Piccolo R et al. Cath Cardiov Interv 2023;102:212-220



Short-Term Antiplatelet Therapy for Complex 
PCI Patients: Cangrelor

EuroIntervention. 2023 Mar 
20;18(15):1266-1268

70 Patients undergoing 
Complex PCI



Platelet Inhibition with 
Cangrelor, Tirofiban and Prasugrel
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Gargiulo G, et al. Circulation 2020;142(5):441-454



Transitioning from IV to Oral P2Y12 Inhibitors

Franchi F, et al. J Am Coll Cardiol Intv 2023;16:36–46

Ticagrelor - SWAP-5 Prasugrel - SWAP-6

Franchi F, et al. J Am Coll Cardiol Intv 2023;16:2528–2539



Transitioning from IV to Oral P2Y12 Inhibitors

Franchi F, et al. J Am Coll Cardiol Intv 2023;16:36–46

Ticagrelor - SWAP-5 Prasugrel - SWAP-6

Franchi F, et al. J Am Coll Cardiol Intv 2023;16:2528–2539

Concomitant Prasugrel
and Cangrelor

Cangrelor followed by
Prasugrel at the end of infusion

Concomitant Ticagrelor 
and Cangrelor



Subcutaneous Antiplalatet Therapies
Selatogrel RUC-4 (Zalunfiban)

Storey R. et al. Eur Heart J 2020;41:3132–3140 Bor W.L. et al. EuroIntervention 2021;17:e401-e410



Conclusions
§ Intravenous antiplatelet drugs provide fast and potent inhibition of 

platelet activity
§ Patient selection and coronary anatomy knowldege is key to balance the 

efficacy and safety profile of these drugs
§ There is a gradient in platelet inhibition: 

§ Cangrelor (++)
§ GPI (++++)

§ Residual uncertainties:
§ Do we need 100% IPA?
§ Role of Cangrelor in the era of new P2Y12-i
§ Optimal transition modality from intravenous to oral antiplatelet

therapy
§ Role of subcutaneous antiplatelet drugs


