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Microembolization in ACS
The KEY is platelet aggregation

Courtesy of C. Michael Gibson, MS, MD, Director TIMI Data Coordinating Center, Brigham & Women’s Hospital, 
Associate Chief of Cardiology, Interventional Cardiologist, Beth Israel Deaconess Medical Center, Harvard 
Medical School.



JACC Cardiovascular Interventions 2010; Bhatt D.
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Cannon CP, et al. Lancet 2010;375:283–293

ALL Cause Mortality PLATO:  Invasive Cohort

HR 0.81 (0.68–0.95), p = 0.01



CHAMPION PHOENIX Study Design

1 2 to 4 hours0

Cangrelor2 bolus & infusion (30ug/kg; 4ug/kg/min)
Clopidogrel

      600 mg oralCHAMPION PHOENIX

N = 10,900 MITT

SA/ NSTE-ACS/ STEMI 

Patients requiring PCI1

P2Y12 inhibitor naïve 

OR Placebo3 oral (right before PCI or right after, per physician)     

Placebo2 bolus & infusion Placebo oral

PCI ~30’ 

OR Clopidogrel3 (600 mg or 300 mg oral, per physician)      

1Randomization occurred once suitability for PCI was confirmed either by angiography or STEMI diagnosis.

 Double blind study medication was administered as soon as possible following randomization. 
2Study drug Infusion (cangrelor or matching placebo) was continued for 2-4 hours at the discretion of the treating physician. At the end of the infusion 

patients received a loading dose of clopidogrel or matching placebo and were transitioned to maintenance clopidogrel therapy.
3Clopidogrel loading dose (or matching placebo) was administered as directed by the investigator. At the time of patient randomization, a clopidogrel loading 

dose of 600 mg or 300 mg was specified by the investigator.

MITT=modified intent-to-treat; NSTE-ACS=non-ST-elevation acute coronary syndrome; PCI=percutaneous coronary intervention; SA=stable angina; 

STEMI=ST-elevation MI.

Rand



Primary Efficacy Outcomes at 
48 Hours, MITT

Cangrelor

(N=5472)

Clopidogrel

(N=5470)
OR (95% CI) P-value

Primary Analysis Adjusted1

Death/MI/IDR/ST 
257/5470 

(4.7%)

322/5469 

(5.9%)

0.78        

(0.66, 0.93)
0.005

1. The logistic model was adjusted for baseline status and clopidogrel dose. P value of 0.006  shown on the KM curve is log rank p value.

Secondary Efficacy Outcomes at 48 Hours, MITT

Stent thrombosis (key

secondary endpoint)

46/5470 

(0.8%)

74/5469 

(1.4%)

0.62 

(0.43,0.90)
0.01

MI 207/5470 (3.8) 255/5469 (4.7) 0.80 (0.67,0.97) 0.02

Q-wave MI 11/5470 (0.2) 18/5469 (0.3) 0.61 (0.29,1.29) 0.19

IDR 28/5470 (0.5) 38/5469 ( 0.7) 0.74 (0.45,1.20) 0.22

Death 18/5470 (0.3) 18/5469 (0.3) 1.00 (0.52,1.92) >0.99

CV Death 18/5470 (0.3) 18/5469 (0.3) 1.00 (0.52,1.92) >0.99

Bhatt DL, Stone GW, Mahaffey KW, et al…. Harrington RA. NEJM 2013 at www.nejm.org
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DAPT STUDY: RESULTS - 1° Efficacy Analysis 

• The two groups had similar rates of death from cardiac 
causes (0.9% and 1.0%, respectively; P = 0.98), death from 
vascular causes (0.1% in each group, P = 0.98), and stroke 

(0.8% and 0.9%, respectively; P = 0.32).

•  The rate of death from any cause was 
2.0% with continued thienopyridine 

therapy and 1.5% with placebo (hazard 
ratio, 1.36 [95% CI, 1.00 to 1.85]; P = 0.05)



• Cangrelor may be used as a bridging strategy. 

• The BRIDGE trial showed that among patients who discontinue 

thienopyridine therapy before cardiac surgery, the use of cangrelor 

compared with placebo resulted in a higher rate of maintenance of platelet 

inhibition. 

• The dose of cangrelor used for bridging (0.75μg/kg/min infusion without a 

bolus) derives from a dose-finding study that 

• The PD results from the BRIDGE study do not suggest any type of DDI, 

likely because there are still unoccupied receptors in patients treated with 

oral P2Y12 inhibitors that can be bound and inhibited by cangrelor. 

Expert Consensus Recommendations on Switching: Bridging



US Preventive Services Task Force (USPSTF) 

1. Use of primary prevention ASPIRIN for pts      

aged 50-59 yrs at elevated CVD risk

 without bleeding: GRADE B

2. Individual decision making for pts aged 60-69 at 

elevated CV risk and NO bleeding: GRADE C



Thrombosis is MULTIFACETED

Fibrin AND Platelets Are Integral 

Components of all Thrombus



Find Synergy in Our Therapeutic Efforts



Cohen M, et al. Circulation 1994;89:81
ASA + Heparin, followed by ASA + Warfarin



Aspirin 100 mg once daily

Patients with 
criteria for stable 
CAD, PAD, or both

Eikelboom et al. NEJM 2017;377:1319
COMPASS Trial

16

Rivaroxaban 2.5 mg twice daily + 
Aspirin 100 mg once daily

Rivaroxaban 5 mg twice daily

N=27,395

Run-in 
(aspirin)*

Average follow-up 23 months
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Cardiovascular OutcoMes for People using Anticoagulation 
StrategieS



COMPASS: Components of Primary Endpoint

17

Rivaroxaban  2.5 mg BID 
+ Aspirin 100 mg
(n/N=83/9152)

Aspirin
100 mg

(n/N=142/9126)

HR (95% CI):
0.58 (0.44-0.76)

Rivaroxaban 2.5 mg BID 
+ Aspirin 100 mg 
(n/N=160/9152)

Aspirin 
100 mg

(n/N=203/9126)

HR (95% CI):
0.78 (0.64-0.96)

22% RRR† 

42% RRR† 

Rivaroxaban 2.5 mg BID 
+ Aspirin 100 mg 
(n/N=178/9152)

Aspirin
100 mg

(n/N=205/9126)

HR (95% CI):
0.86 (0.70-1.05)

14% RRR† 

*A total of 7 participants in the rivaroxaban-plus-aspirin group and 11 participants in the aspirin-alone group who were reported to have 
atrial fibrillation had a stroke. †RRR calculated using one minus the HR. 

Eikelboom JW, et al. N Engl J Med. 2017;377(14):1319-1330. 
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multiplicity



VOYAGER PAD Trial 
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609

607

592

582

570

540
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548
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422

437

454

369

322

367

272

Riva + P2Y12

Riva + DAPT

VKA + DAPT

No. at risk

Riva + P2Y12

VKA + DAPT

Riva + DAPT

34.1%

31.2%

41.5%

Riva + P2Y12 v. VKA + DAPT

HR=0.77 (95% CI: 0.65-0.92)

p=0.005

ARR=7.4

NNT=14

Riva + DAPT v. VKA + DAPT

HR=0.74 (95% CI: 0.61-0.88)

p=0.001

ARR=10.3

NNT=10

Treatment-emergent period: period starting after the first study drug administration following randomization and ending 2 days after stop of study drug.

 Rehospitalizations do not include the index event and include the first rehospitalization after the index event.

 Hazard ratios as compared to the VKA group are based on the Cox proportional hazards model.

 Log-Rank P-values as compared to VKA group are based on the two-sided log rank test.

All Cause Hospitalization for an Adverse Event

Gibson et al. AHA 2016
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