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Clot Formation
The Inseparable Relation Between Platelet Function and Coagulation



Platelet Activation Pathways 

Tx A2
Receptor P2Y12

PAR-1

Tx A2
ADP

Thrombin

P2Y1

PAR-4

GP IIb/IIIa
Receptor

(Platelet Aggregation)

GP Ib/V/IX 
(von Willebrand factor) 

Receptor (Platelet Adhesion)

GP VI and α2β1 Receptors
(Collagen) 

(Platelet Activation/ Adhesion)

ADP

Ticlopidine

Clopidogrel

Prasugrel

Ticagrelor

Elinogrel

Cangrelor

Selatogrel

Eptifibatide

Abciximab

Tirofiban

Aspirin

Vorapaxar



Why did we get here
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1974
Trend on Reduced mortality after AMI

1988
ISIS 2. Positive trial on Secondary prevention ( 28d )
Trend on Reduced mortality after AMI
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Primary  
Prevention 

vs 
Secondary 
Prevention

A 63 YOM former smoker with 
HTN and DM, SP CABG is on 
ASA 81 daily. Has no history 
of major bleeding. He heard 
about the new guidelines. 

Doctor, I stopped using asa.

a) I agree,  CNN is right

b) Please resume asa
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REACTIVE   ASA  Arterial
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BMJ 2002;324:71–86

For MACE/MALE secondary prevention the ASA benefit outweighs the Bleed risk 



REACTIVE   ASA   VTE   
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For VTE secondary prevention, MAY also consider ASA  



A 62 YOWF with HTN, 6 y of 
DM and hypothyroidism. Has 
been taking asa 81 mg for 5 y. 
She has no Hx of PAD or CAD.
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She heard about the new 
guidelines. 

Doctor, I stopped using asa.

a)I agree,  CNN is right

b)Please resume asa

Primary  
Prevention 

vs 
Secondary 
Prevention
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PROACTIVE   ASA   MACE   
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ARRIVE 

ASPREE

ASCEND
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ARRIVE Trial
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“ The event rate was much lower than 
expected, which is probably reflective of 
contemporary risk management strategies, 
making the study more representative of a 
low-risk population”. 

Primary endpoint occurred 
4·29% for ASA
4·48% for placebo

HR  0·96; 95% CI 0·81–1·13; p=0·6038

Gastrointestinal bleeding 
0·97% for ASA
0·46% for placebo

HR 2·11; 95% CI 1·36–3·28; p=0·0007

Lancet 2018; 392: 1036–46

Male patients
• 55 years and older
• and had between two and four 

risk factors
Female patients 
• 60 years or older 
• and had three or more risk 

factors.
Average cardiovascular risk 
(10-y risk of CHD 10–20%)



ASPREE
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Rate of cardiovascular disease 
10.7 events per 1000 person-years in the aspirin
11.3 events per 1000 person-years in the placebo

HR 0.95; 95%CI 0.83 to 1.08

Major hemorrhage
8.6 events per 1000 person-years 
6.2 events per 1000 person-years

HR 1.38; 95% CI, 1.18 to 1.62

N Engl J Med 2018;379:1509-18.

Composite of Death, Dementia, Physical disability was not different

• 70 years of age or older 
(or ≥65 y-o among blacks and 
Hispanics in the US).

Free of: CAD, CVD, AF, Dementia or 
physical disability, high bleed risk



ASCEND
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N Engl J Med 2018;379:1529-39.

Serious vascular events 
Aspirin 8.5%
Placebo 9.6%
RR 0.88; 95%CI 0.79 to 0.97

Major bleeding 
Aspirin 4.1%
Placebo 3.2%

RR 1.29; 95% CI, 1.09 to 1.52
(Most of the excess being gastrointestinal bleeding)

Outcomes on cancer are still expected. 

• 40 years of age 
• Diabetes mellitus (any 

type )
• No known cardiovascular 

disease
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A 66 YO Hispanic male with 
atrial fibrillation, DM, HTN  
arrives to the office 3 w after 
LAD DES due to NSTEMI. Has 
no Hx of stroke

He is currently on Apixaban 5 mg 
BID +  Clopidogrel 75 mg daily 
and ASA 81. 

a) Stop asa

b) Continue asa
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In Triple Therapy ?
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2010                 2014                2015                2017                2018  

TRIPLE 
Therapy

VKA+ASA
+Clopi

Short as 
possible

TRIPLE 
Therapy

OAC+ASA
+P2Y12

DUAL
OAC+ Clopi

OAC+ASA
+P2Y12

Lower INR
DOAC 

lowest dose

OAC+ Clopi

OAC+ASA
+P2Y12

DOAC pref?

1 vs 6 mo

OAC+ 
Clopi

(D)OAC+
ASA+
P2Y12

1 mo

OAC+ 
Clopi

Saito et al Journal of Cardiology 2019

DUAL?

TRIPLE?



N Engl J Med 2019; 380:1509-1524

Warf Apix

DAPT

P2Y12

W +
DAPT

Apix +
DAPT

W +
P2Y12

Apix +
P2Y12



Patients in the apixaban group had a lower incidence of death
or hospitalization than those in the vitamin K antagonist group 
(23.5% vs. 27.4%; hazard ratio, 0.83; 95% CI, 0.74 to 0.93; P=0.002) 

Similar incidence of ischemic events. 
Patients in the aspirin group had an incidence of death or hospitalization and 
of ischemic events that was similar to that in the placebo group.



A 66 YO Hispanic male with 
CAD SP CABG 5 y ago, DM, 
HTN  arrives to the office. He 
has a Hx of CLI and is SP SFA 
stent 1y ago, still claudicates but 
does not have rest pain. 

He is on Rivaroxaban 2.5  and 
asa low dose

a) Stop asa

b) Continue asa
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COMPASS
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