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Understanding the Pros and Cons

Role of Platelet Function Testing in PCI



Platelet Function Testing – Pros

1. Many facets of platelet biology can be assessed 

(many toys to play with to define “intermediate” 

phenotypes)

2. Determines to what extent an antiplatelet drug is 

working or not (responder vs non-responder; 

marker of efficacy)

3. Prognostic value (ischemic and bleeding events; 

therapeutic window)

4. Potential for clinical guidance (better patient care / 

improved outcomes/cost saving)



Platelet Function Testing – Cons

1. Many facets of platelet biology can be assessed 

(many toys to play with to define “intermediate” 

phenotypes – Which is the best toy?)



Platelet Function Tests

• Platelet Aggregation 

Light transmittance aggregometry (LTA)

Impedance platelet aggregation

• Flow Cytometry

GPIIb/IIIa receptor activation

P-selectin expression

Monocyte-platelet aggregates

Vasodilator-associated stimulated phosphoprotein (VASP)

• Point-of-care

Ultegra rapid platelet function analyzer (VerifyNow)

Thromboelastagraph (TEG)

Plateletworks

Cone and plate(let) analyzer (IMPACT)

• Genetic testing
adapted from Angiolillo DJ et al. J Am Coll Cardiol. 2007.

gold standard

Which test do I use? 

Which cut-off value?

When to test?

Variability over time!



Platelet Function Testing – Cons

1. Many facets of platelet biology can be assessed 

(many toys to play with to define “intermediate” 

phenotypes – Which is the best toy?)

2. Determines to what extent an antiplatelet drug is 

working or not (responder vs non-responder; 

marker of efficacy – Does it really matter?)



ADAPT-DES: ADP Platelet Responsiveness in Pts 

with and without Definite/Probable Stent 

Thrombosis within 30 Days

Median [IQR]

188 [112, 260]

Median [IQR]

252 [206, 311]

P=0.0001
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Test Practical 

clinical use

(POC)

Risk prediction 

accuracy

Improved 

outcomes

Cost 

effective

CYP2C19 No PPV = 10-21%

NPV = 90-92%

AUC = 0.45-0.57

? ?

LTA No PPV = 12%

NPV = 94%

AUC = 0.62

? ?

VerifyNow Yes PPV = 13%

NPV = 94%

AUC = 0.62

? ?

VASP No PPV = 10-12%

NPV = 96-99%

AUC = 0.85

? ?

Does Genetic Testing or Platelet Function Testing

Fulfill the Criteria For a Screening Tool?

Courtesy of Sanjay Kaul (adapted from TCT 2010)



Platelet Function Testing – Cons

1. Many facets of platelet biology can be assessed 

(many toys to play with to define “intermediate” 

phenotypes – Which is the best toy?)

2. Determines to what extent an antiplatelet drug is 

working or not (responder vs non-responder; 

marker of efficacy – Does it really matter?)

3. Prognostic value (ischemic and bleeding events; 

therapeutic window – Patient specific?)



Inhibition of platelet aggregation

High risk of

ischemic events

High risk of

bleeding events
“Sweet spot”

Ischemic risk Bleeding risk

Balancing Safety and Efficacy

Phenotypes:  DM, ACS, CKD

Intermediate phenotypes: PD/ PK

Genotypes

Ferreiro & Angiolillo. Thromb Haemost 2010;103:1128-35.



Platelet Function Testing – Cons

1. Many facets of platelet biology can be assessed 

(many toys to play with to define “intermediate” 

phenotypes – Which is the best toy?)

2. Determines to what extent an antiplatelet drug is 

working or not (responder vs non-responder; 

marker of efficacy – Does it really matter?)

3. Prognostic value (ischemic and bleeding events; 

therapeutic window – Patient specific?)

4. Potential for clinical guidance (better patient care/ 

improved outcomes/cost saving – Still a long road!)



GRAVITAS

TRIGGER-PCI

ARCTIC

Limitations of Clopidogel Platelet Inhibition: 

Therapeutic Options



Primary Endpoint: CV Death, MI, Stent Thrombosis

Observed event rates are listed; P value by log rank test. Price MJ et al. JAMA 2011



Early termination of TRIGGER-PCI at 

March 18, 2011

 236 patients completed 6 months follow-up

 Only 1 clinical endpoint (peri-procedural MI) observed 

→ rate 0.4%

Hazard Ratio 1.517

(95% CI, 0.428-5.376)

p=0.516

Clopidogrel

Prasugrel
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Non-CABG TIMI major, minor or minimal bleeding

Trenk D et al. JACC 2012



Primary Endpoint to 1 year
Death, MI, stroke, stent thrombosis, urgent revascularization

HR = 1.13 [0.98-1.29]

p=  0. 096

Conventional

Monitoring

100 200 3000

34.6%

31.1%



Platelet function testing may be considered in 

patients at high risk for poor clinical outcomes.

In clopidogrel-treated patients with high platelet 

reactivity, alternative agents, such as prasugrel 

or ticagrelor, might be considered.

The routine clinical use of platelet function 

testing to screen clopidogrel-treated patients 

undergoing PCI is not recommended.     

Platelet FunctionTesting

I IIa IIb III

I IIa IIb III

I IIa IIb III

No Benefit

2011 ACCF/AHA/SCAI Guideline for PCI



Role of Platelet Function Testing

It’s time to Forget………..

http://www.scientificamerican.com/article.cfm?id=time-to-forget

