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Coronary Angiography

Koh A, et al. Am J Cardiovasc D 2012;2:248



20-Year Results From the
SCAAR (Swedish Coronary Angiography and Angioplasty Registry)

Fokkema ML, et al. J Am Coll Cardiol 2013;61:1222
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EYESHOT
Registry

Pre-Treatment
with DAPT 

79.5% (1395/1755)

79.3% (1807/2280)



DAPT 
History

STARS investigators, N Engl J Med 1998;339:1665

Days after Stenting
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Yusuf S et al. Circulation 2003;107:966

CURE: Very Early Efficacy of 
Clopidogrel in NSTE ACS

Hours After Randomization
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* In addition to other standard therapies. 
* Patients did not receive open-label thienopyridine before PCI.

Mehta SR et al for the CURE Investigators. Lancet. 2002

Days of follow-up

Composite of MI, urgent revascularization 
or cardiovascular death at 30 Days 
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44%
Relative Risk

Reduction

p=0.017
(0.35-0.90)

Clopidogrel
pretreated

Placebo 
pretreated

Pre-Treatment with Clopidogrel Prior to PCI 
and Stenting in ACS Patients



Clopidogrel No
Trial Pretreatment Pretreatment

PCI-CURE 3.6 5.1

CREDO n/a n/a

PCI-CLARITY 4.0 6.1

Overall 3.7 5.5

Meta-Analysis of 
Clopidogrel Pretreatment

CV Death or MI after PCI (%)

MI before PCI (%)

1.00.25 2.00.5

1.00.25 2.00.5
OR (95% CI)

OR (95% CI)

OR: 0.67
p=0.005

Favors
Pretreatment

Favors
No Pretreatment

OR: 0.71
p=0.004

Sabatine MS, et al. JAMA 2005;294:1224

Clopidogrel No
Trial Pretreatment Pretreatment

PCI-CURE 2.9 4.4

CREDO 6.0 7.1

PCI-CLARITY 3.3 5.4

Overall 3.9 5.5



Clopidogrel and Pre-Treatment in PCI: 
A Meta-Analysis

8608 patients out of 7 RCTs undergoing PCI, including NSTEACS, STEMI, and elective PCI

PCI Cure

Relative Weight, % 43.1 49.7

Bellemain-Appaix A, et al. JAMA. 2012;308:2507
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OR: 0.80
P=0.17

OR: 0.77
P<0.001
NNT: 40



Bellemain-Appaix A, et al. JAMA. 201terial2;308
Supplemental  material,

Clopidogrel and Pre-Treatment in PCI: 
A Meta-Analysis



ACS Patient

UA/NSTEMI

STEMI

Admission Initial 
Management

Angiography PCI
CABG
Etc.

Hospital 
Course

Other 
Decision 
Pathways

Other 
Decision 
Pathways

Enrollment

Timing of 
Enrollment

James S, et al. Am Heart J. 2009;157:599 
Wallentin L, et al. N Engl J Med. 2009;361:1045



K-M estimate of time to first primary efficacy event 
(Composite of CV death, MI or stroke)

No. at risk

Clopidogrel

Ticagrelor

9,291

9,333

8,521

8,628

8,362

8,460

8,124

Days after randomisation

6,743

6,743

5,096

5,161

4,047

4,147
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HR 0.84 (95% CI 0.77–0.92), p=0.0003

Clopidogrel

Ticagrelor

Wallentin L et al. N Engl J Med. 2009;361:1045

↓16%



ACS Patient

UA/NSTEMI

STEMI

Admission Angiography PCI 

Hospital 
Course

Enrollment

Timing of Enrollment

James S, et al. Am Heart J. 2009;157:599 
Wallentin L, et al. N Engl J Med. 2009;361:1045



ACCOAST: Study design

NSTEMI + troponin >1.5x ULN local laboratory value
clopidogrel-naïve or clopidogrel 75 mg maintenance dose

PRIMARY ENDPOINTS
EFFICACY: CV death, MI, stroke, urgent revascularisation. GPIIb/IIIa inhibitor bailout at 7 days

SAFETY:  TIMI major and minor bleeding

Placebo
(non-pretreatment)

Randomisation 1:1, double blind 
n=4100 (event-driven)

Prasugrel 30 mg
(pretreatment, restricted to 

48 hrs prior to 
angiography/PCI)

Coronary angiography

Prasugrel 30 mg

PCI

Prasugrel 60 mg

PCI

Coronary angiography

Prasugrel 10 mg or 5 mg 
maintenance therapy 
(based on weight and 
age) daily for 30 days 

(started 18–24 hrs post-
PCI)

CV, cardiovascular; GP, glycoprotein; MI, myocardial infarction; PCI, percutaneous coronary intervention; TIMI, Thrombolysis In Myocardial Infarction;
ULN, upper limit of normal.Montalescot G, et al. Am Heart J 2011;161:650–656.











Study population and design



Co-primary Efficacy End Points and Related Secondary 
End Points in the Modified Intention-to-Treat Population

Montalescot G, et al. N Engl J Med 2014;371:1016-1027
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Safety: “Bleeding”



Median times
to pre- and in-hospital steps

Montalescot G, et al. 
N Engl J Med 2014; 371:1016-1027



LD
1

LD
2

T1
(Pre-PCI)

T2
(End of PCI)

T3
(H1 Post-PCI)

T4
(H6 Post-PCI)

T5
(Before MD)

Overall, there was a 
significant global effect 
of reduction in platelet 
reactivity after 
administration of 
ticagrelor (pre‐ or 
in‐hospital) at each time 
point (P<0.0001)

(41’ median time) 
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Montalescot G et al. N Engl J Med September 1, 2014 [Epub ahead of print; DOI: 

10.1056/NEJMoa1407024]



Effect of pre-hospital ticagrelor in STEMI 
patients in the first 24 hours after primary PCI

The ATLANTIC-H24 analysis

Gilles Montalescot, Arnoud W. van ’t Hof, Leonardo Bolognese, 
Warren J. Cantor, Jean-Philippe Collet, Kurt Huber, Magnus Janzon, 

Frédéric Lapostolle, Uwe Zeymer, Christian W. Hamm,
on behalf of the ATLANTIC investigators



Hypothesis of the present analysis

• It was hypothesized that the effect of earlier, pre-hospital ticagrelor may 
not have manifested until after PCI

Hypothesis

Onset of 
Symptoms

EKG
Pre-hospital LD1 LD2

EKG
Pre-PCI Angiography PCI

Randomization

73 min 31 min 14 min

90 min 63 min

28 min

159 min

Montalescot G et al. N Engl J Med 2014;371:1016–1027.

StartECGECG

ECG, electrocardiogram; LD, loading dose.

PCI 24 h



Aim

• The aim of the exploratory ATLANTIC-H24 study was to examine more closely 
the effects of pre- versus in-hospital ticagrelor on reperfusion, platelet function 
and clinical endpoints during the first 24 h after primary PCI. The statistical 
analysis is exploratory.

Aim

Onset of 
Symptoms

EKG
Pre-hospital LD1 LD2

EKG
Pre-PCI Angiography PCI

Randomization

73 min 31 min 14 min

90 min 63 min

28 min

159 min

PCI 24 h

StartECGECG



Patient disposition

aTwo patients were randomized into the in-hospital ticagrelor group but wrongly received pre-hospital ticagrelor.
bPatients were recruited into the platelet function substudy from five of the 112 centres that participated in ATLANTIC.

ATLANTIC 
n=1862 STEMI patients randomized

Pre-hospital 
ticagrelor 180 mg

n=909

In-hospital 
ticagrelor 180 mg

n=953

ATLANTIC-H24

In-hospital ticagrelor 
Efficacy n=830
Safety n=828

Platelet function n=16b

ATLANTIC-H24

Pre-hospital ticagrelor 
Efficacy n=799
Safety n=801a

Platelet function 
n=21b

Underwent primary PCI

H24



Endpoint
Pre-hospital 

ticagrelor
In-hospital 
ticagrelor

Odds ratio
(95% CI) p-value

TIMI flow grade 3 of MI culprit vessel post-PCI

Number of subjectsa 760 784

n (%) 625 (82.2) 630 (80.4) 1.132 (0.876–1.462) 0.34

ST-segment elevation resolution ≥70% post-PCI

Number of subjectsa 713 743

n (%) 410 (57.5) 390 (52.5) 1.225 (0.996–1.506) 0.054

Degree of ST-segment elevation resolution post-PCI (%)

Number of subjectsa 713 743

Mean (SD) 66.7 (36.8) 63.9 (34.3) – 0.049b

Median 75.0 71.4

Post-PCI coronary reperfusion 

aSubjects with a PCI performed for the index event and available data on TIMI flow or ST-segment elevation.
bp-value from non-parametric Wilcoxon test, comparing median degree of resolution. 



• Pre-hospital ticagrelor effect on platelet function 
appears after PCI

• Largest between-group difference observed 1–6 h after 
PCI

Platelet function 

Values are median (IQR); MD, maintenance dose
p-values were all NS
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Clinical outcomes
Composite ischaemic endpoint 

Composite ischaemic endpoint: death, MI, urgent revascularization, definite 
stent thrombosis or bail-out GP IIb/IIIa inhibitor use

Hazard ratio 0.74 (95% CI 0.56–0.98); p=0.039

Pre-hospital ticagrelor
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In-hospital ticagrelor

Patients with event, Total no. of

no. (%) patients

Pre-hospital ticagrelor 83 (10.4) 799

In-hospital ticagrelor 114 (13.7) 830

0 12 20 248 164

10.4% 

13.7% 



Clinical outcomes
New MI or definite stent thrombosis

p=0.0002

In-hospital ticagrelor
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Patients with event, T otal no. of

no. (%) patients

Pre-hospital ticagrelor 0 (0) 799

In-hospital ticagrelor 13 (1.6) 830

0 12 20 248 164
0.0% 

1.6%

New MI: 0.0% versus 0.7%, p=0.0311
Definite stent thrombosis: 0.0% versus 1.0%, p=0.0078





NSTEACS

Conservative Coronary Angio

Conservative PCI CABG

DES BMS



2585 consecutive patients
with ACS

1519 NSTE-ACS 1066 STEMI

870 (57.3%) underwent
PCI /CABG

932 (87.4%) underwent
PCI /CABG

649 (42.7%) 
medically managed

134 (12.6%) 
medically managed

261 (17.2%) did not
undergo CA

44 (4.1%) did not
undergo CA

n=305
No CA Group

388 (25.5%) not
revascularized after

CA

90 (8.4%) not
revascularized after

CA

n=478
After CA Group

EYESHOT
Registry

EYESHOT Registry:
Pts Managed without Revascularization



Conclusioni EYE SHOT Registry:

I pazienti con SCA reclutati nei centri arruolati (UTIC) hanno
un rischio ischemico alto ed un rischio emorragico basso
moderato.

Il 42% dei pazienti con NSTE-ACS esegue terapia
conservativa.

Il pretrattamento con DAPT è pari circa all’80%.
La terapia antiaggregante intrapresa all’inizio della diagnosi in
emergenza viene poco cambiata sia durante il ricovero che
alla dimissione (RUOLO del MEDICO che fa la PRESA IN
CARICO del paziente con NSTE-ACS).

Alla dimissione 1/3 dei NSTE-ACS e 2/3 dei STEMI ricevono
un nuovo P2Y12.
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Raccomandazioni generali

• In tutti i pazienti con SCA è raccomandato 
l’uso della doppia terapia antiaggregante con 
ASA in combinazione con un inibitore del 
recettore piastrinico P2Y12. Il trattamento 
deve iniziare il prima possibile, non appena 
posta la diagnosi
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Percorso 1 -
Trattamento inizialmente conservativo



Terapia antiaggregante

NSTE-SCA 

• ASA il prima possibile alla dose iniziale di 

150-325 mg, seguiti da 75-100 mg/die

• ticagrelor (dose di carico di 180 mg, seguiti 

da 90 mg x 2/die) 

• in caso di controindicazioni o indisponibilità del 
ticagrelor: clopidogrel 300 mg come carico 
orale, seguiti da 75 mg/die 

Percorso 1 -
Trattamento inizialmente conservativo
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Percorso 2 - gestione della SCA con avvio del 
paziente ad una valutazione coronarografica
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Percorso 3 – gestione della SCA con avvio del 
paziente ad una valutazione coronarografica dopo 
un trattamento inizialmente conservativo 



Terapia antiaggregante

NSTE-SCA

1. ASA il prima possibile alla dose iniziale di 150-325 
mg, seguiti da 75-100 mg/die

2. ticagrelor il prima possibile (180 mg come dose di 
carico, seguiti da 90 mg x 2 /die) 

3. in caso di controindicazioni o indisponibilità del 
ticagrelor: clopidogrel 300 mg come carico 
orale, seguiti da 75 mg al dì

Percorsi 2 e 3 –
Invio del paziente a valutazione coronarografica
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Percorso 4 - gestione della SCA in previsione di 
procedura di angioplastica coronarica (PCI) 



Terapia antiaggregante

NSTE-SCA
1. continuare l’ASA alla dose di 75-100 mg/die e l’inibitore del 

recettore piastrinico P2Y12 scelto durante l’avvio del paziente a 
coronarografia 

2. nei pazienti pre-trattati con clopidogrel (per indisponibilità dei 
nuovi inibitori di P2Y12) è possibile uno switch a ticagrelor, con 
dose di carico di 180 mg e dose di mantenimento di 90 mg x 2/die

3. nei pazienti che, contrariamente a quanto precedentemente 
indicato, giungono all’esecuzione della PCI senza aver ricevuto 
alcun pre-trattamento antiaggregante (clopidogrel naive) è indicato 
l’uso di prasugrel con dose di carico di 60 mg seguiti da 10 mg/die 
(età < 75 anni, peso corporeo > 60 kg e senza storia clinica di 
TIA/stroke) o di ticagrelor con dose di carico di 180 mg seguiti da 90 
mg x 2/die

4. considerare l’utilizzo di GPI in bail-out o nei pazienti ad elevato 
rischio ischemico.

Percorso 4 –
Angioplastica coronarica (PCI)



Clinical pathways and management of antithrombotic therapy 

in patients with acute coronary syndrome (ACS): a position 

paper from the Italian Association of Hospital Cardiologists 

(ANMCO), Italian Society of Cardiology (SIC), Italian Society of 

Emergency Medicine (SIMEU) and Italian Society of Invasive 

Cardiology (SICI-GISE)

Leonardo De Luca, MD, PhD1; Furio Colivicchi, MD2; Giuseppe Patti, MD3; 

Francesco Rocco Pugliese, MD4; Maria Pia Ruggieri, MD7; Giuseppe 

Musumeci, MD8; Gian Alfonso Cibinel, MD9; Francesco Romeo, MD10; Michele 

Massimo Gulizia, MD11

Eur Heart J (in press)



• 1: pre-hospital management of ACS;

• 2: initially conservative management of ACS;

• 3: management with immediate referral for coronary angiography;

• 4: management with referral for coronary angiography after an initially 

conservative treatment;

• 5: management in case of  percutaneous coronary intervention (PCI);

• 6: management in case of surgical myocardial revascularization procedure;

• 7: management with definite conservative treatment after coronary 

angiography.

Pathways

Eur Heart J (in press)



NSTEMI

- ASA as soon as possible at a LD of 150-325 mg, followed 

by 75-100 mg/day

- ticagrelor (LD of 180 mg, followed by 90 mg x 2/day)

- in case of very high bleeding risk, contraindications to or 

unavailability of ticagrelor, it is reasonable to use 

clopidogrel (LD of 300 mg, followed by 75 mg/day)









Conclusions

1. Antiplatelet agents are a mainstay of the 
treatment of ACS for the prevention of acute 
thrombotic and recurrent ischemic events;

2. Current guidelines from the ESC and the 
ACC/AHA give a class I recommendation for 
pretreatment in all types of ACS;

3. Soon after a diagnosis of ACS has been 
made, start the best available antiplatelet
therapy (ASA+Ticagrelor for the vast majority 
of pts)



mpruggieri@hsangiovanni.roma.it


