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Coronary Angiogram
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Intracoronary Imaging After Thrombus Aspiration
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Histology of the Aspirated Thrombus
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Stent ThrombosisStent Thrombosis

• Most ST occurs acutely or sub acutely
• Late ST is not rareLate ST is not rare
• The occurrence of late ST is linear over 

titime
• The etiology of late ST is still being e et o ogy o ate S s st be g

defined
The meas res to red ce the chance of• The measures to reduce the chance of 
late ST are still being investigated



What is the time course of stent 
thrombosis?



Incidence of Definite or Probable Stent Thrombosis and Major Bleeding

Urban, P. et al. J Am Coll Cardiol 2011;57:1445-1454
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Bleeders or Clotters?Bleeders or Clotters?



St t Th b i d M j Bl di i S l t d P ti t S bStent Thrombosis and Major Bleeding in Selected Patient Subgroups
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Patients with ACS are at higher riskPatients with ACS are at higher risk 
of early or late stent thrombosis o ea y o ate ste t t o bos s
with either DES or BMS but very 
l ST i l i DESlate ST is almost unique to DES.



Cumulative Incidence of Stent Thrombosis According to Clinical Presentation, in Stable 
and Unstable Patients, and According to Presentation and Stent Type
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Classification of Stent Thrombosis Timing for All Patients, BMS, and DES
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Kaplan-Meier Estimates of ST Rates After Primary PCI With BMS and DES for STEMI
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Landmark Analysis Showing Kaplan-Meier Estimates of VLST and Reinfarction After 
Primary PCI With DES and BMS for STEMI
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DES-LATE
Trial design: Patients on dual antiplatelet therapy (DAT) and with no adverse events 
12 months after DES implantation were randomized to continuation of DAT for 2 years 
or aspirin alone. Patients were followed for a mean of 19.2 months.

• CV death/MI similar between DAT and aspirin arms 
Results

10 10 p
(HR, 1.65; 95% CI, 0.8-3.36)

• MI: 0.8% vs 0.7%, P=.49; definite stent thrombosis: 
0.4% vs 0.4%, P=.76

(P=.17)
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(P=.24)
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• TIMI major bleeding similar (0.2% vs 0.1%, P=.35)

Conclusions
• Optimal duration of DAT following DES implantation

% 5 % 5

• Optimal duration of DAT following DES implantation 
unclear; current trial suggests aspirin similar to DAT 
beyond 12 months

• Significantly lower (<25%) event rate than 0

1.8
1.2 1.6 1.4

0
CV d th/MI All anticipated; trial may be underpowered to detect 

differences in clinical outcomes

• Results from ongoing trials are awaited

CV death/MI All-cause 
mortality

Aspirin + clopidogrel (n=1357)
Aspirin (n=1344)
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Park SJ, et al. N Engl J Med. 2010;362(15):1374-1382.
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Should other antiplatelet strategies be 
considered?

STRIVE®



Therapeutic Options for Optimizing Platelet Inhibition in Clopidogrel Poor Metabolizers
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CURRENT−OASIS 7
Trial design: Patients with ACS (STEMI or NSTEMI) referred for an early invasive strategy 
were randomized in a 2 x 2 factorial design to either low-dose or high-dose aspirin (ASA), 
and standard-dose or high-dose clopidogrel. Patients were followed for 30 days.

• No difference in primary end point between low- and 
high-dose ASA (P=.61); benefit noted in high-dose arm 

hi h d l id l (P 04)

Results

(P 61)

30

(P 30)

30

on high-dose clopidogrel (P=.04)

• No difference in primary end point between standard-
and high-dose clopidogrel overall (P=.30), but significant 
interaction with ASA dose; benefit noted in high-dose 
l id l d i PCI (P 03)

(P =.61)

%

(P =.30)
20

%

20

clopidogrel arm undergoing PCI (P=.03)

• Major bleeding similar in both ASA arms, but higher in 
high-dose clopidogrel arm (P=.01)

Conclusions0

10
4.4 4.2 4.4 4.2

0

10

Conclusions
• Treatment with high-dose ASA and high-dose 

clopidogrel not associated with significant clinical 
benefit at 30 days in ACS patients. However, benefit 
noted in PCI subset receiving high dose clopidogrel

Primary end point (CV death, MI, stroke)
0 0

ASA 75-100 mg, n = 12,579
ASA 300 325 mg n = 12 507 noted in PCI subset receiving high-dose clopidogrel

• Bleeding complications higher with high-dose 
clopidogrel, but not ASA

• Important findings; likely to be in

ASA 300-325 mg, n = 12,507
Standard-dose clopidogrel, n = 12,566
High-dose clopidogrel, n = 12,520

STRIVE®

• Important findings; likely to be in 
future guidelines

CURRENT-OASIS 7 Investigators. N Engl J Med. 2010;363(10):930-942.
www.cardiosource.org
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GRAVITAS: Pharmacodynamics
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Price MJ. Presented at: American Heart Association Scientific Sessions 2010; 
November 16, 2010; Chicago, IL.



GRAVITAS: Primary End Point
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PR by Treatment Sequence
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ONSET/OFFSET Study: Antiplatelet Effect 
of Ticagrelor vs Clopidogrelof Ticagrelor vs Clopidogrel

IPA (20 µmol/L ADP) 
at 2 Hours
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Reprinted with permission from Gurbel PA, et al. Circulation. 2009;120(25):2577-2585.
*P<.0001, †P<.005,‡P<.05, ticagrelor vs clopidogrel.
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The problem? (with PPI’s)The problem? (with PPI s)



Effect of PPIs on Antiplatelet Action 
f Cl id l OCLA St dof Clopidogrel: OCLA Study
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80

VASP PRI (%) on Day 1

VASP PRI (%) on Day 7

%
) 60

NS, nonsignificant; OCLA, 
Omeprazole CLopidogrel Aspirin; 

PR
I (

%

40

PRI, platelet reactivity index; 
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phosphoprotein.
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P<.0001
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Reproduced with permission from Gilard M, et al. J Am Coll Cardiol. 
2008;51(3):256-260.



COGENT Trial: Effect of PPI on 
Composite Cardio asc lar E entsComposite Cardiovascular Events
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PR b T t t S i N i d C i f CYP2C19*2 All lPR by Treatment Sequence in Noncarriers and Carriers of CYP2C19*2 Allele

Alexopoulos D et al J Am Coll Cardiol Intv 2011;4:403 410Alexopoulos, D. et al. J Am Coll Cardiol Intv 2011;4:403-410
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N t tNew stents



Clinical Endpoints at 12 Months
RESOLUTE US: Main Cohort

Clinical Endpoints at 12 Months

3 7%3.7%

1.3%
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0.4% 0.0%
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Yeung EC et al. J Am Coll Cardiol 2011; April 4. (Epub ahead of print)



Remaining Management Questions?Remaining Management Questions?

• Is point of care testing important? p g p
• Is Genomic testing important?

Sh ld l ti f DES BMS b• Should selection of DES or BMS be a 
major consideration

• What is the comparative effectiveness of 
stenting or not stenting borderline lesions?stenting or not stenting borderline lesions?



Remaining pharmacologic 
questions?

• How potent antiplatelet therapy should be?
• Should agents with more uniform effect be 

used?
• How long should antiplatelet therapy be 

given? Should it differ? If so on what basis?given? Should it differ? If so on what basis?



Remaining Stent Development 
Questions?

• Is metal a problem?
• Is polymer a problem?Is polymer a problem?
• Is drug a problem?

• What is the next frontier in endovascular• What is the next frontier in endovascular 
therapeutics?




