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ABSTRACT

OBJECTIVES The authors sought to investigate the association between P2Y12 reaction units (PRU) and the risk of

ischemic stroke (IS) after successful coronary drug-eluting stents (DES) implantation.

BACKGROUND The association between platelet reactivity on clopidogrel and the risk for ischemic cerebrovascular

events remains unclear.

METHODS Incidence, predictors, and prognostic impact of IS were evaluated among patients enrolled in the multi-

center, prospective ADAPT-DES (Assessment of Dual AntiPlatelet Therapy With Drug Eluting Stents) study. By protocol,

patients were maintained on aspirin for 2 years and clopidogrel for at least 1 year. Baseline platelet reactivity on clopi-

dogrel and aspirin were assessed by means of VerifyNow point-of-care assay after successful DES implantation.

RESULTS Among 8,582 patients enrolled, 68 (0.8%) had an IS during 2-year follow-up. Across the spectrum of

PRU, rates of IS were progressively greater as patients transitioned from the lowest quintile of PRU (more

P2Y12 receptor inhibition; 2-year rate of 0.51%) to the highest quintile of PRU (less P2Y12 receptor inhibition; 2-year

rate of 1.34%; adjusted p ¼ 0.04). PRU >208 was independently associated with higher risk of IS at 2 years

(adjusted hazard ratio 1.81; 95% confidence interval 1.08 to 3.04; p ¼ 0.03). The association between higher

PRU and risk for IS was also consistent in patients with versus without high CHA2DS2-VASc score (pinteraction ¼ 0.30)

and in those on or off oral anticoagulation at discharge (pinteraction ¼ 0.99). Occurrence of IS was strongly

associated with increased risk of all-cause mortality at 2 years (adjusted HR: 4.16; 95% CI: 1.95 to 8.87; p < 0.0001).

CONCLUSIONS Higher PRU was associated with increased risk of IS after coronary DES implantation. Ensuring

adequate platelet P2Y12 receptor inhibition may reduce the risk of IS in this patient population. (Assessment of Dual

AntiPlatelet Therapy With Drug Eluting Stents [ADAPT-DES]; NCT00638794) (J Am Coll Cardiol Intv 2018;-:-–-)

© 2018 by the American College of Cardiology Foundation.

ISSN 1936-8798/$36.00 https://doi.org/10.1016/j.jcin.2018.01.263

From the aThe Zena andMichael A.Wiener Cardiovascular Institute, Icahn School ofMedicine atMount Sinai, NewYork, NewYork;
bCardiovascular Research Foundation, New York, New York; cDivision of Cardiology, NewYork-Presbyterian Hospital/Columbia

University Medical Center, New York, New York; dHelios Amper-Klinikum, Dachau, Germany; eUniversitats-Herzzentrum

Freiburg Bad Krozingen, Bad Krozingen, Germany; fShaare ZedekMedical Center, Jerusalem, Israel; gHôpital du Sacré-Coeur de

Montréal, Université de Montréal, Montréal, Quebec, Canada; hSanger Heart and Vascular Institute/Carolinas HealthCare

System, Charlotte, North Carolina; iWellmont CVA Heart Institute, Kingsport, Tennessee; jCedars-Sinai Heart Institute, Los

Angeles, California; kMinneapolis Heart Institute Foundation at Abbott Northwestern Hospital, Minneapolis, Minnesota;
lLehigh Valley Health Network, Allentown, Pennsylvania; mReid Heart Center, First Health of the Carolinas, Pinehurst, North

Carolina; nThe Ohio State University Wexner Medical Center, Columbus, Ohio; oLeBauer-Brodie Center for Cardiovascular

Research and Education/Cone Health, Greensboro, North Carolina; and the pInova Heart and Vascular Institute, Falls

Church, Virginia. Dr. Kirtane has received institutional grants from Medtronic, Boston Scientific, Abbott Vascular,

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S VO L . - , N O . - , 2 0 1 8

ª 2 0 1 8 B Y T H E AM E R I C A N C O L L E G E O F C A R D I O L O G Y F O UN DA T I O N

P U B L I S H E D B Y E L S E V I E R

https://www.clinicaltrials.gov/ct2/show/NCT00638794
https://doi.org/10.1016/j.jcin.2018.01.263


A fter percutaneous coronary inter-
vention (PCI) with drug-eluting
stents (DES), a period of dual anti-

platelet therapy (DAPT) combining a P2Y12

receptor inhibitor and aspirin is recommen-
ded to prevent the occurrence of stent-
related thrombotic complications (1). The
pathobiological rationale of DAPT post-PCI
is predicated on the need to protect the
stented vascular segment while vascular
healing and stent strut endothelialization
are ongoing (1,2). Additionally, platelet inhi-
bition may prevent the development of
atherothrombosis arising from atheroscle-
rosis progression and acute plaque changes

occurring outside the stented vascular segment,
within the coronary vasculature, and possibly
throughout the systemic arterial system (3,4). A sig-
nificant interindividual variability in platelet
response to clopidogrel has been described and has
been attributed to genetic and epigenetic factors
that influence pharmacokinetic and pharmacody-
namic properties of clopidogrel (5,6). As such, high
on-clopidogrel platelet reactivity has been widely
described as a strong independent predictor of
increased risk of stent thrombosis (ST) and myocar-
dial infarction after PCI (5,6).

Stroke is a devastating clinical event associated
with substantial morbidity and mortality (7). Patients
with coronary artery disease are also at an increased
risk of ischemic stroke (IS) due to concomitant
atherosclerotic disease within the extra- and intra-
cranial arterial system or due to cardiogenic embo-
lism (7–9). Whether the degree of residual P2Y12

receptor inhibition influences the risk of IS in a PCI
population, in which the primary indication of DAPT
is the prevention of coronary-related events, remains
unclear. Therefore, in the largescale ADAPT-DES
(Assessment of Dual Antiplatelet Therapy with Drug-
Eluting Stents) study, we sought to investigate the
association between platelet reactivity on clopidogrel
and aspirin and the risk of IS in patients with coronary
artery disease who underwent successful DES-PCI.

METHODS

STUDY DESIGN AND OBJECTIVES. The ADAPT-DES
study was a prospective, multicenter registry specif-
ically designed to determine the association between
platelet reactivity and ST after DES implantation. The
design and major outcomes of the ADAPT-DES study
have been previously described (6). In brief, a total of
8,582 all-comers patients were prospectively enrolled
at 11 sites in the United States and Germany.

ABBR EV I A T I ON S

AND ACRONYMS

ARU = aspirin reaction unit(s)

CI = confidence interval

DAPT = dual antiplatelet

therapy

DES = drug-eluting stent(s)

HR = hazard ratio

HS = hemorrhagic stroke

IS = ischemic stroke

PCI = percutaneous coronary

intervention

PRU = P2Y12 reaction unit(s)

ST = stent thrombosis
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