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Antithrombotic therapies in ACS 

year 2007 
• aspirin 
• clopidogrel 
• GPIIb/IIIa RB 
• UFH 
• enoxaparin 

year 2012 
• aspirin 
• clopidogrel 
• prasugrel 
• ticagrelor 
• GPIIb/IIIa RB 
• UFH 
• enoxaparin 
• fondaparinux 
• bivalirudin 

year 2014? 
• aspirin 
• clopidogrel 
• prasugrel 
• ticagrelor 
• vorapaxar 
• GPIIb/IIIa RB 
• cangrelor 
• rivaroxaban  
• UFH 
• enoxaparina 
• fondaparinux 
• bivalirudina 

Antiplatelet 
Anticoagulant  
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2012 

2012 
STEMI 

James-Steg 

2012 
UA/NSTEMI 

Focussed upd 
H Jneid 

2012 
Rivasc. 

Appropriata 
M.R. Patel 

The fast pace of Practice Guidelines 

Modif da Savonitto S. GIC 2012;13:157 
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  ACS with persistent ST-segment elevation 
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Silvain J. JACC 2011;57:1359 
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Time from symptom onset to reopening of the IRA 
and myocardial salvage 
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Italian PCI network 2010: 213/262 Cath Lab   24/24 hrs 
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Comparison of changes in platelet aggregation induced between STEMI patients 
(n=9) and healthy controls (n=10) after a 600 mg clopidogrel loading dose. 

5 µmol/l ADP 20 µmol/l ADP 

Impaired bioavailability of clopidogrel in STEMI patients 
Heestermans A, et al Thrombosis Research 2008;122:776-781 
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Heestermans AACM 
J Thrombosis Haemostasis 

2009;7:1612 -8 

Reduction of early stent thrombosis with pre-
hospital high-dose tirofiban in STEMI 
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Acute Stent Thrombosis 
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HR (95%CI) = 
5.93 [2.06,17.04] 

P = 0.0002 
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Dangas G. ACC 2009 Scientific Sessions; March 29, 2009; Orlando, FL. 
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HR [95%CI] = 
1.30 [0.54-3.16] 
P = 0.56 
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Dangas G. ACC 2009 Scientific Sessions; March 29, 2009; Orlando, FL. 
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Inhibition of Platelet Aggregation  
(Stable Atherosclerosis)  

Prasugrel (40 mg LD/5 mg MD) 
Prasugrel (40 mg LD/7.5 mg MD) 
Prasugrel (60 mg LD/10 mg MD) 
Prasugrel (60 mg LD/15 mg MD) 
Clopidogrel (300 mg LD/75 mg MD) 

M
ea

n 
IP

A
 (%

) 

- 10 

0 

10 

20 

30 

40 

50 

60 

70 

Day/Hour Post Dosing 
1/0 1/2 1/4 1/6 7/1 7/2 28/0 28/2 28/4 28/6 

Loading dose (LD) Maintenance dose (MD) 

Jernberg, T et al EHJ 2006 
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Valgimigli M, et al 

Prasugrel vs Tirofiban HBD in PCI for STEMI 

Variability of platelet inhibitory effect 
30’ after drug administration 
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Montalescot G. Lancet 2009;373:723-31  

Prasugrel vs clopidogrel in PCI for STEMI 

Death, MI, stroke Death, MI, UTVR 

Stent thrombosis Non-CABG maj bleed 
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Montalescot G.  
Lancet 2009;373:723-31  

Prasugrel vs clopidogrel in PCI for STEMI 

•Time from symptom onset to PPCI 3.8 hours (2438 pts) 

•Time from symptom onset to SPCI 47 hours (1094 pts) 

•Use of GPI 64% (no difference PPCI vs SPCI) 

•Prior lytics: 29% of secondary PCI cohort 

•Prasugrel admin. 27% prior and 72% during PCI 
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Montalescot G.  
Lancet 2009;373:723-31  

Prasugrel vs clopidogrel in PCI for STEMI 
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Gurbel P. Circulation 2009;120:2577– 85 

Ticagrelor vs clopidogrel:    
time course of IPA by 20 µM/L ADP 
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Steg PG. Circulation 2010;122:2131  

Ticagrelor vs clopidogrel in STEMI 
Intended for primary PCI (n=7,544) 

HR 0.87 [0.75-1.01]; p=0.07 

HR 0.83 [0.67-1.02]; p=0.07 

HR 0.80 [0.65-0.98]; p=0.03 HR 1.63 [1.07-2.48]; p=0.02 



Data: 25 november 2012 

Evento: Turin 

Titolo: Antiplatelet therapy in ACS 
Autore:  Stefano Savonitto 

Steg PG. Circulation 2010;122:2131  

43% 

Delay from pain to random: 5.3h (3-11)            
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Symptoms to random <3 hours (n=1428) Symptoms to random >3 hours (n=4378) 
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Armstrong PW; Circulation. 2012;125:514-21  

Ticagrelor vs clopidogrel in STEMI 
ECG data and outcome according to time from symptoms 

ΣSTE 
baseline 

% pts with 
resolution >50% 

P<0.05 

ticagrelor clopidogrel 
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Ticagrelor vs clopidogrel in STEMI 
ECG data and outcome according to time from symptoms 
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% pts with 
resolution >50% 

P<0.05 
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Pre-H vs In-H ticagrelor in STEMI with planned PPCI  
The ATLANTIC STUDY (NCT01347580) 

STEMI pts planned for PPCI 
(symptom onset <6 h and time to balloon <120 min) 

Pre-hospital ticagrelor loading dose (180 mg) 
followed by in-H matching placebo 

Pre-hospital placebo followed by  
    ticagrelor loading dose (180 mg) in-H        

R 

Primary endpoint: IRA TIMI flow grade 3 at initial angiography 
   ST-segment resolution up to pre-PCI >70% 
 
Secondary EP: 30-day death, MI, urgent revasc, stent thrombosis, 
         life threatening bleeding, major and minor bleeding 

P.I. Gilles Montalescot 

Time frame 
September 2011 
February 2013 

N=1770 
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Quinlan DJ. Eur Heart J 2011;32:2256-65 

Focus on bleeding rates at 30 days across clopidogrel/comparator trials 
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Abciximab for primary PCI in STEMI 
significant mortality reduction 

-29% 

De Luca G, et al. JAMA 2005;293:1759 
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Distribution Distribution of  of  myocardial myocardial contrast contrast 
perfusion perfusion scores scores 

34% 

11% 

55% 
37% 

5% 

58% 
23% 

23% 

54% 

19% 

3% 

78% 

13% 
1% 

86% 

6% 7% 

87% 

p = 0.004 p = 0.001 p = 0.001 

Control 

Abciximab 

Post - PTCA 48  hours 1  month 

Score 0 Score 0.5 Score 1 

Petronio Petronio AS,  AS,  Eur Eur Heart J 2003, 24:67 Heart J 2003, 24:67 - - 76 76 
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Predictors of no-reflow: the ISAR database 
      

V ariable   No - reflow   
(n =108)    

R e flow   
(n =1032)    

P value    

Left ventricular ejection fraction (%)   48.0 [32.8; 56.9]   50.0 [42.0; 58.0]   0.028   
Number of narrowed coronary  
arteries   

    0.57   

   1   39 ( 36.1)   364 (35.3)     
   2   29 (26.9)   325 (31.5)     
   3   40 (37.0)   343 (33.2)     
Pre - intervention TIMI flow grade       <0.001   
   0   90 (83.3)   564 (54.6)     
   1   5 (4.6)   109 (10.6)     
   2   10 (9. 3)   189 (18.3)     
   3   3 (2.8)   170 (16.5)     
Vessel size (mm)   3.02 [2.65; 3.34]   2.93 [2.58; 3.25]   0.28   
Type of intervention       0.9 6   
   Stenting   88 (81.5)   843 (81.7)     
   Balloon angioplasty   20 (18.5)   189 (18.3)     
Pre - procedural abciximab therapy   84 (77.8)   80 0 (77.5)   0.95   

Data are median [25th; 75th %]  
or number of patients (%)  

     Ndrepepa J et al. Circ Cardiovasc Interv. 2010;3-27-33 
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All-Cause Mortality 1-Year 

open label & double-blind, n = 1398 

On-TIME-2 

Ten Berg J. J Am Coll Cardiol. 2010;55:2446-55. 
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Long-Term Mortality:  
Median Time = 20 Months  

P = 0.02 Late group 
Early group 

11% 

15% 

Ortolani P. Eur Heart J 2009; 30, 33–43 

P = 0.02 

16% 

25% 

TIMI Risk Index > 25 (n = 587)   

P = 0.001 

30% 

54% 

Killip Class >1 (n = 265)   

Overall population (1124 pts 
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A: all pts 
N= 2,452 

B: TRS>3 
N= 1,229 

C: TRS>3 
spoke site  
N= 502 

D: TRS>3 
spoke site  
symptom 
to rand. 
< 4h 
N= 397 

6.6% 

13.3% 
16.0% 

Herrmann HC. JACC Intv 2009;2:917-24 

Benefit of facilitated PPCI in high-risk  
patients presenting at non-PCI centers 

1-year mortality 
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Time from symptom onset to reopening of the IRA 
and myocardial salvage 

JACC Intv 2010; 3: 1292-4 

ON TIME 2 Ortolani FINESSE 

“Educating the public to seek treatment at an early stage… is likely to reduce mortality to 
a greater degree than pharmacological facilitation before PCI, although translation of this 
goal to reality in a community setting is and will continue to be extremely difficult.”                           
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Troponins elevated or not 

 ACS without persistent ST-segment elevation 
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Impact of early intervention in HR pts 
With NSTEACS: the TIMACS study 

Mehta SR, NEJM 2009;360:2165-75 

30% of the pts 
GRS >140) 

Risk of Death, MI or stroke 
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Impact of early intervention in HR pts 
With NSTEACS: the TIMACS study 

Mehta SR, NEJM 2009;360:2165-75 

30% of the pts 
GRS >140) 

Risk of Death, MI or stroke 
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Cumulative Distribution of Time to (re)MI in ACS: 
 the GUSTO IIb study 
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Savonitto S, JACC 2002;39:22-9 
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Savonitto S et al. GIC 2012;13:157-68 
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Contemporary recommendations on  
Antiplatelet therapy in NSTEACS PCI  
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CURE: Early Impact of Clopidogrel in UA/NSTEMI 

 Yusuf S. Circulation 2003;107:968 
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Clopidogrel Pretreatment: Events in UA/NSTEMI 
Before Cardiac Catheterization  
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Mehta SR et al. Lancet 2001;358:527-533 
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Clopidogrel: Double vs Standard Dose 
Primary Outcome and Components 

   Standard Double  HR 95% CI P Intn P 

CV Death/MI/Stroke 

PCI (2N=17,232) 4.5 3.9 0.85 0.74-0.99 0.036 
0.016 

No PCI (2N=7855) 4.2 4.9 1.17 0.95-1.44 0.14 

Overall (2N=25,087) 4.4 4.2 0.95 0.84-1.07 0.370 

MI 

PCI (2N=17,232) 2.6 2.0 0.78 0.64-0.95 0.012 
0.025 

No PCI (2N=7855) 1.4 1.7 1.25 0.87-1.79 0.23 

Overall (2N=25,087) 2.2 1.9 0.86 0.73-1.03 0.097 

CV Death 

PCI (2N=17,232) 1.9 1.9 0.96 0.77-1.19 0.68 
1.0 

No PCI (2N=7855) 2.8 2.7 0.96 0.74-1.26 0.77 

Overall (2N=25,087) 2.2 2.1 0.96 0.81-1.14 0.628 

Stroke 

PCI (2N=17,232) 0.4 0.4 0.88 0.55-1.41 0.59 
0.50 

No PCI (2N=7855) 0.8 0.9 1.11 0.68-1.82 0.67 

Overall (2N=25,087) 0.5 0.5 0.99 0.70-1.39 0.950 

Yusuf S, NEJM 2010 
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CURE: CABG Bleeding 
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New P2Y12 inhibitors in ACS: ischemic endpoints 
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New P2Y12 inhibitors in ACS: non-CABGmajor bleeding 
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How would you treat this patient? 
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ACUITY: Invasive Management 

UFH/Enoxaparin 
+ GP IIb/IIIa 
(N=4,603) 

Bivalirudin           
+ GP IIb/IIIa 
(N=4,604) 

Bivalirudin                  
alone 

(N=4,612) 

Angiography 99.2% 98.8% 98.9% 

Adm. to angio (h) 19.7 (7.0-29.3)† 19.5 (7.0-28.2)† 19.8 (7.3-29.0)† 

Drug* to angio/interv (h) 5.6 (1.6-22.5)† 5.0 (1.4-21.4)† 5.2 (1.5-22.5)† 

Actual procedure 
PCI 55.6% 56.7% 56.8% 

CABG 11.9% 10.8% 10.6% 

Medical therapy 32.4% 32.5% 32.6% 

†median (IQR) 

Stone GW. NEJM 2006;355:2203 
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GP IIb-IIIa Blockade Before and After PCI:  
CAPTURE, PURSUIT, PRISM-PLUS 

0% 

2% 

4% 

6% 

8% 

10% 

PCI 

 N=2754 
 P=0.001  

N=12,296 
P=0.001 

+24 h +48 h +72 h +24 h +48 h 

Boersma E, et al.  Lancet.  2002;359:189-198. 
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What Early ACS really showed? 

PE: D+MI+ recurrent ischemia requiring  
urgent revasc, or thrombotic bailout at 96 h 

SE: D+MI at 30 days 
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What Early ACS really showed? 

PE: D+MI+ recurrent ischemia requiring  
urgent revasc, or thrombotic bailout at 96 h 

SE: D+MI at 30 days 
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death or MI     11.2 vs 12.3     0.89 (0.79–1.01)    0.079 

Death                  2.8   vs   2.6     1.10 (0.86–1.41)    0.46 

Myocardial infarction             9.5   vs  10.6    0.88 (0.77–1.01)    0.073 

Death, MI, RI req urg revasc 12.5 vs  13.8    0.89 (0.79–1.01)    0.065 

RI req urg revasc  2.4   vs 2.9  0.80 (0.62–1.03)    0.083 

30-day Primary Efficacy Results 
after shrinking the power 

 Delayed  
  Eptifibatide 

 (n=4684)  

Early 
 Eptifibatide 

 (n=4722)  

 OR 
 (95% CI)  P 

Giugliano RP. N Engl J Med 2009;360:2176-90 
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Medical Only (N=1706) 
Total Events = 71 

CABG (N=251) 
Pre-CABG Events = 22 
Post CABG Events = 46 

PCI (N=2723) 
Pre-PCI Events = 87  

Post-PCI Events = 243 

Medical Only (N=1784) 
Total Events = 71 

CABG (N=268) 
Pre-CABG Events = 33 

Post-CABG Events = 52 

PCI (N=2666) 
Pre-PCI Events = 82  

Post-PCI Events = 201  

Total Events on Medical Treatment = 71 + 82 +33         Total Events on Medical Treatment = 71 + 87 + 22 

  Group Events Risk Rate  Group Events Risk Rate 
  Medical  186 4718   4.1%  Medical 180 4680   4.0% 

  Post PCI 201 2584   8.0%  Post PCI 243 2636 10.5% 

  Post CABG   52   235 23.4%  Post CABG   46   229 20.6% 

Medical Only  N=3490 
          PCI  N=5389 

        CABG  N=519 

Strategy During First 
96 Hours 

Randomization 
N=9406 

 
 

Delayed Provisional Eptifibatide (N=4680) 
Total Events = 469  

Early Eptifibatide (N=4718) 
Total Events = 439   

-24% 
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Impact of abciximab on top of  
ASA and clopidogrel  

Death or MI at 30 days 

Kastrati A, NEJM  2004, JAMA 2006 
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Placebo  Abciximab Placebo  Abciximab Placebo  Abciximab 

4.0 4.0 4.6 4.6 

13.1 

18.3 

ISAR REACT 1 ISAR REACT 2 
TnT negative 

ISAR REACT 2 
TnT positive 

P=0.98 P=0.91 

-28% 
P=0.02 
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Giugliano RP. N Engl J Med 2009;360:2176-90 

Bleeding events  

Early  
eptifibatide 

N=4722 

Delayed  
eptifibatide 

N=4684 

2.6 
1.8 

Early  
eptifibatide 

N=4722 

Delayed  
eptifibatide 

N=4684 

0.6 0.5 

HR 1.42 (95% CI 1.07-1.89) 
P=0.015 

HR 1.20 (95% CI 0.70-2.07) 
P=0.50 

Major bleeding 
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Contemporary recommendations on  
Antiplatelet therapy in NSTEACS PCI  
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ACC/AHA NSTEACS Guidelines 
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ACC/AHA NSTEACS Guidelines 
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Roe MT. Circ CV Qual Outcomes 2012;5:205 

One-year mortality according to actual treatment 
after angiography 

All patients 

3VD or LM 

7.8% vs 3.6%; p<0.0001 

12.1% vs 5.6%; p<0.0001 
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Roe MT. Circ CV Qual Outcomes 2012;5:205 

Medications at discharge according to in-H 
treatment: medical management vs revascularization 
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James S. BMJ 2011; Jun 17;342:d3527. doi: 10.1136/bmj.d3527  

Kaplan Meier estimetes of efficacy and safety endpoints             
in patients intended for noninvasive management  
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HR 0.85 
(0.73-1.0) 
P=0.045 

HR 0.76 
(0.61-0.96) 
P=0.019 

HR 1.35 
(0.89-2.07) 
P=0.162 

HR 1.17 
(0.98-1.39) 
P=0.079 
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James S. BMJ 2011; Jun 17;342:d3527. doi: 10.1136/bmj.d3527  

Cumulative incidence of coronary angiography, PCI and CABG 
in patients intended for noninvasive management  

STE 
NSTE 

UA 

Intended noninvasive 
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HR (95% CI) ≤ 1 Year: 
0.99 (0.84, 1.16) 

HR (95% CI) > 1 Year: 
0.72 (0.54, 0.97) 

Primary Efficacy Endpoint to 30 Months 
(Age < 75 years) 

HR (95% CI): 
0.91 (0.79, 1.05) 

P = 0.21 

Interaction P = 0.07 

Roe MT. NEJM 2012;367:1297 
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Efficacy Component Endpoints to 30 Months 
(Age < 75 years) 

HR (95% CI) 
≤ 1 Year 

HR (95% CI) 
> 1 Year 

CV 
Death 

1.00  
(0.78, 1.28) 

0.75  
(0.49, 1.14) 

All MI 0.97  
(0.78, 1.19) 

0.68  
(0.46, 0.99) 

All 
Stroke 

0.86  
(0.50, 1.47) 

0.35  
(0.14, 0.88) 

HR: 0.93 (0.75-1.15) HR: 0.89 (0.74-1.07) 

HR: 0.67 (0.42-1.06) 

CV Death All MI 

All Stroke 

Roe MT. NEJM 2012;367:1297 
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TIMI Major Bleeding to 30 Months 
(Age < 75 years) 

HR (95% CI): 
1.31 (0.81, 2.11) 

P = 0.27 

Roe MT. NEJM 2012;367:1297 
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Primary Endpoint - Pre-Specified Sub-Groups 
(Age < 75 years) 

Roe MT. NEJM 2012;367:1297 
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Evaluation of All Ischemic Events Over Time* 
(Age < 75 years) 

  Prasugrel Clopidogrel 

≥ 1 event 364 397 

≥ 2 events 77 109 

3–7 events 18 24 

 Lower risk multiple recurrent ischemic events suggested with 
prasugrel using the pre-specified Andersen-Gill model  
(HR = 0.85, 95% CI: 0.72–1.00, P=0.04) 

 Significant interaction with treatment and time (HR for > 12 mos = 
0.64, 95% CI: 0.48–0.86, Interaction P=0.02)   

* Pre-specified evaluation of all CV death, MI, or stroke events by treatment 

Roe MT. NEJM 2012;367:1297 
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Capodanno & Angiolillo. JACC 2010;56:1683-1692 

Mechanisms Leading to Pharmacokinetic Variations of 
Antithrombotic Drug Effects in the Elderly 
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Excess of upper GI complications with low-dose aspirin 
Depending on age and previous clinical history 

Patrono C. NEJM 2005 
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Silvain J. Eur Heart J 2012;33:1241-9 

Reduced platelet inhibition on clopidogrel  
in elderly patients (the SENIOR PLATELET study) 



Data: 25 november 2012 

Evento: Turin 

Titolo: Antiplatelet therapy in ACS 
Autore:  Stefano Savonitto 

Capranzano P. Thromb Haemost 2011;106:1149-57  

Prasugrel 5 mg improves platelet inhibition in the elderly 
(patients on chronic treatment) 
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Newer antiplatelet treatments compared to 
clopidogrel in ACS: Patients >75 y.o. 
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PLATO (n=2878) 

Adj HR 0.89 
(IC 0.74-1.08) 

Adj HR 1.18 
(IC 0.73-1.59) 

D+MI+stroke PLATO non-CABG 
major bleeding 

D+MI+stroke TIMI non-CABG 
major bleeding 

HR 0.94 
(CI 0.75-1.18) 

HR 1.36 
(CI 0.81-2.27) 

TRITON (n=1809) 

Husted S. Circ CV Qual Outcomes 2012;5:680 Wiviott S. N Engl J Med 2007;357:2001 
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Overall efficacy and safety in the elderly 
Figures derived by subtraction from the main paper 

30- 
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CVD+MI 
+stroke 

CVD MI stroke All-cause 
mortality 
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2,000 patients >75 years 
with ACS treated invasively 

Clopidogrel 
300+75 mg 

Prasugrel 
60+5 mg 

12-month  
follow-up 

12-month  
follow-up 

Primary endpoint 
the composite of all-cause mortality, myocardial (re)MI, disabling stroke and  

re-hospitalization for cardiovascular causes or severe bleeding within 12 months 

web 
random 

RCT 

Italian Elderly 

ACS-2 Study 

PI: S. Savonitto, S. De Servi 
Coordinating Center: IRCCS Arcispedale S. Maria Nuova, Reggio Emilia 


