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2007 Update of the ACC/AHA/SCAI 2005 
Guidelines Update for PCI 

Oral Antiplatelet Adjunctive Therapies 

For all post-PCI patients receiving a 
DES, clopidogrel 75 mg daily should be 
given for at least 12 months if patients 
are not at high risk of bleeding. For post-
PCI patients receiving a BMS, 
clopidogrel should be given for a 
minimum of 1 month and ideally up to 12 
months (unless the patient is at 
increased risk of bleeding; then it 
should be given for a minimum of 2 
weeks). 
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J Am Coll Cardiol 2008; 51:172 
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2007 Update of the ACC/AHA/SCAI 2005 
Guidelines Update for PCI 

Oral Antiplatelet Adjunctive Therapies 

Continuation of copidogrel 
therapy beyond 1 year may 
be considered in patients 

undergoing DES placement 

I IIa IIb III 

C 

J Am Coll Cardiol 2008; 51:172 
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Data supporting prolonged DAT are extrapolated 

from studies using DAT in different settings with 

undeniable methodological and selection biases 

Against Indefinite Treatment with DAT 

after DES implantation 

Argument # 1 
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Duke database death/MI analysis 

Eseinstein EL et al. JAMA 2007; 297:159 

Quoted Registries by Guidelines for 

prolonged DAPT after DES 
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the number of patients from which the conclusions are  

   drawn is relatively small  
 

patients' self-reporting of clopidogrel usage  
 

the observation that clopidogrel did not influence the  

   occurrence of events in patients treated with BMS may in  

   part be explained by the paucity of prescription beyond 30  

   days or 6 months  
 

nonrandomized allocation of clopidogrel use  
 

events were not specifically attributable to the treated vessel 
 

the observation regarding "net clinical benefit" of  

   extended clopidogrel use in patients with drug-eluting  

   stents is limited by the absence of data on major bleeding  

Pitfalls of Duke analysis….. 
as well as other observational studies 
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Current Evidence for indication to the 

Procedure as driver for prolonged DAPT 
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Pretreatment for all +  

short vs long-term treatment 

The missing arm 
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Maximum conceivable effects of isolated long-

term clopidogrel therapy in PCI-CURE and CREDO 

Eriksson P Eur Heart J 2004; 25:720-2 
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A lot of new set of data are against a 

prolonged duration of dual antiplatelet 

therapy 

Against Indefinite Treatment with DAT 

after DES implantation 

Argument # 2 
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Incidence and Predictors of DES Thrombosis During and 

After Discontinuation of Thienopyridine Treatment 

Airoldi F et al. Circulation 2007; 116:745 
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Schulz S et al. Eur Heart J 2009; 30: 2714–2721 

The dependence of ST on discontinuation of clopidogrel 

therapy seems to be mostly confined to the first 6 

months after DES implantation 
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Duration of Dual Antiplatelet Rx After DES Implantation 

A Pooled Analysis of the REAL-LATE and the ZEST-LATE Trial 

Log-rank, P=0.17 

Clopidogrel  

continuation 

Clopidogrel  

discontinuation 

0.5 

0.7 1.2 

1.8 

 Primary End Point: 

Death or MI 

Park SJ et al. New Engl J Med 2010 March 15 
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Early but not late ST is influenced by residual platelet 

aggregation in patients undergoing coronary interventions 

Geisler T et al. Eur Heart J 2010; 31: 59–66 



Pipeline: RCT on DAPT after stenting 

Study  N    Design Stent  Results 
DAPT   24,015  12 vs 30 DES/BMS     ? 

ISAR SAFE  6,000  6 vs 12  DES  2014  

ITALIC  3,200  6 vs 12  Xience      ? 

PRODIGY  2,002  6 vs 24  DES/BMS 2011 

OPTIDUAL   1,966  12 vs 30 DES  2013 

DES LATE   5,000  12 vs 24 DES  2013 

SCORE   280  12 vs 24 DES  no update 

OPTIMAZE 3,120  3 vs 12  Endeavor 2012 

ZEUS   1,600  1 mo allowed Endeavor 2013 

ARCTIC 2,500  12 vs. 18 DES  2012  

SECURITY 4,000  6 vs 12  2 gen DES    ? 

EASTS   3,792  12 vs. 24* SES   2014 

ISAR-Caution 3,000  *tapering DES  2011 

FDI-DAPT-ZES 75  RUTTS <30% Endeavor 2012 

http://clinicaltrials.gov 



Pipeline on DAPT studies: 

Ongoing studies have to let us know the 
following key points: 

 

 

 Is DAPT necessary for DES safety? 

 If so, for how long? 

 If so, is DES type specific? 

 If so, at what price in terms of side effects? 
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Prolungation of DAT is associated with 

significant harm. Thus, the net clinical 

benefit, if any, is at the best marginal 

Against Indefinite Treatment with DAT 

after DES implantation 

Argument # 3 
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Risk of Bleeding with DAPT 

Serebruany VL et al. Fund & Clin Pharmacology 2008;22:315 

18 RCTs with 129,314 Patients Comparing Single vs 

Dual Antiplatelet Rx 
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Clopidogrel Response Variability 

Gurbel PA et al. Circulation 2003; 107:2908 
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Tailored Antiplatelet Drug Selection to Prevent 

Ischemic and Thrombotic Events after PCI: 

Current and Future Therapeutic Alternatives 

High-dose clopidogrel 

 

Prasugrel 

 

Ticaglegor 
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Standard-Dose Clopidogrel†  

clopidogrel 75-mg daily X 6 months 

High-Dose Clopidogrel† 
clopidogrel 600-mg, then 

clopidogrel 150-mg daily X 6 months 

Elective or Urgent PCI with DES* 

VerifyNow P2Y12 Test 12-24 hours post-PCI 

PRU ≥ 230 

R 

GRAVITAS Study Design 

Primary Efficacy Endpoint: CV Death, Non-Fatal MI, Stent Thrombosis at 6 mo 

Key Safety Endpoint: GUSTO Moderate or Severe Bleeding at 6 mo 

Pharmacodynamics: Repeat VerifyNow P2Y12 at 1 and 6 months 
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Pharmacodynamics: Effect of SD vs HD Clopidogrel 

500 

400 

300 

200 

100 

0 

PRU  

value 

Post-PCI 

High-Dose 

30 d 6 mo Post-PCI 30 d 6 mo 

Standard-Dose 

N=1013 N=940 N=1105 N=1012 N=944 N=1109 

P = 0.98 
P < 0.001 

Persistently high 

reactivity @ 30 

days: 62% vs 40%, 

p<0.001 

Price MJ et al.  Circulation 2011; 124:1132-7 
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Primary Endpoint: CV Death, MI, Stent Thrombosis 

Price MJ et al.  Circulation 2011; 124:1132-7 
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Balance of Efficacy and Safety 

Wiviott SD et al. N Engl J Med 2007; 2001 



PLATO, primary efficacy endpoint 

composite of CV death, MI or stroke 

Days after randomisation 
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HR 0.84 (95% CI 0.77–0.92), p=0.0003 

Clopidogrel 

Ticagrelor 

Wallentin L et al. NEJM 2009; 361:1045-57 
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CEC Adjudicated Stent Thrombosis 
Definite/Probable 

Wiviott SD et al. Lancet 2008;371:1 
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Stent thrombosis 

 Ticagrelor 

(n=6,732)  

  Clopidogrel 

 (n=6,676) 

   HR for ticagrelor 

 (95% CI) p value* 

Stent thrombosis, % 

   Definite  

   Probable or definite 

   Possible, probable, or definite 

 

1.0 

1.7  

2.2 

 

1.6 

2.3 

3.1 

 

0.62 (0.45–0.85) 

0.72 (0.56–0.93) 

0.72 (0.58–0.90) 

 

0.003 

0.01 

0.003 

 ¶ Evaluated in patients with any stent during the study 
Time-at-risk is calculated from the date of first stent insertion in the study or date of randomization 

* By univariate Cox model 

Invasive 
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Clopidogrel response variability; the role of drug-drug interactions 
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The COGENT Trail: Survival Curves for PPI Treated vs Placebo 

Primary Cardiovascular Events 

Bhatt DL et al. N Engl J Med 2011; 364:681 - 683 
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Bhatt DL et al. New Engl J Med Online October 6  2010 

The COGENT Trial: Survival Curves for PPI Treated vs Placebo 

Primary Gastrintestinal Events 
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European Heart Journal 

doi:10.1093/eurheartj/ehr236 
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N=1622 Patients on dual  

antiplatelet therapy 

Circulation 2010, 122:1017-1025 
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Hemorrhagic Risk in Noncardiac Surgery 

Abualsaud AO, Eisenberg MJ, J Am Coll Cardiol Intv 2010;3:131 
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Algorithm of Perioperative Management of Pts With DES 

Abualsaud AO, Eisenberg MJ, J Am Coll Cardiol Intv 2010;3:131 
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Date: 30 october 2009 

Evento: Cardiologia 2009 

Titolo: Clopidogrel bridging protocol 

Autore:  Stefano Savonitto 

surgery 

Day -5    -4    -3    -2    -1                 4h§              0       return to CCU                                                       follow-up until discharge 

Stop  

Plavix 

Start 

Tirofiban*  

§ 8h in pts with eGFR <30 ml/min 

Stop 

tirofiban 

T 

Resume 

tirofiban** 

Resume 

Plavix 300+75 mg*** 

**if oral admin 

not possible 

*** as soon as  

oral admin possible 

Phase 2 bridge study 

for urgent surgery early after DES 

Primary EP: the composite of 

Death, MI, stent thrombosis, haemostatic reoperation 

12 months in the case of high-risk of ST: 

•stent implantation due to an ACS 

•diabetes 

•renal insufficiency  

•severe LV dysfunction  

•DES in LMCA, proximal LAD, bifurcation 

Exclusion criteria 

· Allergy to tirofiban – eptifibatide 

· Thrombocytopenia <100.000 

· Stroke < 30 days or prior ICH 

· Intracranial disease  

· Uncontrolled hypertension 

· Unable to sign consent form 

Inclusion criteria 

Patients within 6-12 months 

of DES implantation 

+ 

high-risk for surgical bleeding,  

“so that the surgeon  

would not operate on clopidogrel”  

•Aspirin continued throughout 

•Low-dose LMWH for DVT prevention 

*Tirofiban:0.4 mg/kg/min over 30’, 

followed by 0.1 mg/kg/min 

Or 0.05 mg/kg/min if eGFR <30 

ml/min 



Date: 30 october 2009 

Evento: Cardiologia 2009 

Titolo: Clopidogrel bridging protocol 

Autore:  Stefano Savonitto 

Phase 2 bridge study 

For urgent surgery early after DES: current status 

PATIENTS ENROLLED  58 

 cardiac   20 

 urinary tract    7 

 gastrointestinal  19 

 mixed surgery  12 

 

PRIMARY ENDPOINT*  0   (97.5% C.I. 6.1%) 

 

BLEEDING** EVENTS major 2 

   minor 3 

   transf. 13 

 

SEVERE§ THROMBOCITOPENIA 1 

* The composite of death+MI+stent thrombosis+haemostatic reoperation 

**Bleeding according to TIMI criteria: major means Hb decrease >5 g/dL, 

minor means Hb decrease >3 but <5 g/dL, after correction for transfusion 

(1 g ofHb for each U transfused); § platelet count <20,000. 

Savonitto S.  et al  J Thromb Haemost 2011, in press 
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Managing and Resolving the Dual Antiplatelet 

Conundrum in DES Patients 

Optimal duration of DAPT 

 

Individual response variability 

 

Potential drug-interactions 

 

Managing DAPT in pts  

   undergoing surgical proceures 

1 year reasonable; even 

less in low-risk pts 

new antiplatelet agents 

might be the answer 

?no enough evidence? 

individual basis; 

multidisciplinary approach 


