Abstract

Patients are prescribed P2Y12 inhibitors as part of dual antiplatelet therapy following percutaneous
coronary intervention (PCl) in the acute coronary syndrome or stable coronary artery disease settings.
The P2Y12 inhibitor clopidogrel requires activation by CYP2C19 in order to exert its antiplatelet effects.
The gene encoding CYP2C19 is highly polymorphic, and patients may have alleles ranging from increased
function to no function. Patients carrying one no function allele and one increased or normal function
allele are classified as intermediate metabolizers. Patients who carry two no function alleles are classified
as poor metabolizers. Intermediate and poor metabolizers of CYP2C19 are at increased risk for ischemic
events with clopidogrel as they have reduced levels of active metabolite. FDA labeling and current CPIC
guidelines recommend using alternative P2Y12 therapy such as ticagrelor or prasugrel in patients who are
intermediate or poor metabolizers.

Despite these recommendations, there remains controversy surrounding the use of CYP2C19 genotype
information to guide antiplatelet therapy. An expert consensus statement published in the Journal of
American College of Cardiology states that genotype data may provide prognostic data for cardiovascular
risk prediction but is not routinely recommended to guide escalation or de-escalation of antiplatelet
therapy. Different randomized controlled trials evaluated genotype-guided therapy but have failed to
show superiority compared to non-genotype guided therapy. These trials, however, have been limited
due to small sample size. Multiple meta-analyses as well as a real-world analysis showed that genotype-
guided selection of antiplatelet therapy significantly reduced the risk of ischemic events post-PCl in both
ACS and stable CAD settings. CYP2C19 metabolizer status is, therefore, an important consideration in
addition to other clinical characteristics when selecting antiplatelet therapy for post-PCl.

Audience Response Questions

1. Which of the following P2Y12 inhibitors does not require activation by the liver to exert
antiplatelet effects?
a. Clopidogrel
b. Prasugrel
c. Ticagrelor
2. What are the clinical implications for a patient identified as a CYP2C19 poor metabolizer?
a. Increased risk for bleeding if taking clopidogrel
b. Increased risk of ischemic events if taking clopidogrel
c. Decreased risk of ischemic events if taking clopidogrel
d. No effect on risk of ischemic events if taking clopidogrel
3. True or false: CYP2C19 genotyping has been evaluated post-PCl in both ACS and stable CAD

settings
a. True
b. False
References

1. DiDomenico RJ, Dobesh PP, Finks SW. Acute Coronary Syndrome. In: DiPiro JT, Yee GC, Posey L,
Haines ST, Nolin TD, Ellingrod V. eds. Pharmacotherapy: A Pathophysiologic Approach, 11e.
McGraw Hill; 2020. Accessed April 19, 2022.
https://accesspharmacy.mhmedical.com/content.aspx?



10.

11.

12.

13.

14.

15.

16.

Product Information: PLAVIX ® oral tablets, clopidogrel oral tablets. Sanofi-Aventis U.S. LLC.
Bridgewater, NJ. 2021
Product Information: Effient ® oral tablets, prasugrel oral tablets. Eli Lilly and Company.
Indianapolis, IN. 2019
Product Information: Brilinta ® oral tablets, ticagrelor oral tablets. AstraZeneca Pharmaceuticals
LP. Wilmington, DE. 2021
Lee CR, Luzum JA, Sangkuhl K, et al. Clinical Pharmacogenetics Implementation Consortium
Guideline for CYP2C19 Genotype and Clopidogrel Therapy: 2022 Update. Clin Pharmacol Ther.
2022;0(0):1-9.

Clopidogrel pathway. Pharmacogenetics and genomics. 2010. Sangkuhl Katrin, Klein Teri E, and
Altman Russ B.

Amsterdam EA, Wenger NK, Brindis RG, et al. 2014 AHA/ACC guideline for the management of
patients with non-st-elevation acute coronary syndromes: A report of the American college of
cardiology/American heart association task force on practice guidelines. Circulation.
2014;130(25):e344-e426.

Levine GN, Bates ER, Bittl JA, et al. 2016 ACC/AHA Guideline Focused Update on Duration of
Dual Antiplatelet Therapy in Patients With Coronary Artery Disease: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J
Am Coll Cardiol. 2016;68(10):1082-1115. Sibbing D, Aradi D, Alexopoulos D, et al. Updated
Expert Consensus Statement on Platelet Function and Genetic Testing for Guiding P2Y12
Receptor Inhibitor Treatment in Percutaneous Coronary Intervention. JACC Cardiovasc Interv.
2019;12(16):1521-1537.

Lawton JS, Tamis-Holland JE, Bangalore S, et al. 2021 ACC/AHA/SCAI Guideline for Coronary
Artery Revascularization: A Report of the American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice Guidelines. Circulation. 2022;145(3):E18-E114.
Claassens DMF, Vos GJA, Bergmeijer TO, et al. A Genotype-Guided Strategy for Oral P2Y 12
Inhibitors in Primary PCI . N Engl J Med. 2019;381(17):1621-1631.

Pereira NL, Farkouh ME, So D, et al. Effect of Genotype-Guided Oral P2Y12 Inhibitor Selection vs
Conventional Clopidogrel Therapy on Ischemic Outcomes after Percutaneous Coronary
Intervention: The TAILOR-PCI Randomized Clinical Trial. JAMA - J Am Med Assoc.
2020;324(8):761-771.

Beitelshees AL, Thomas CD, Empey PE, et al. CYP2C19 Genotype-Guided Antiplatelet Therapy
After Percutaneous Coronary Intervention in Diverse Clinical Settings. ] Am Heart Assoc.
2022;11(4):e024159.

Galli M, Benenati S, Franchi F, et al. Comparative effects of guided vs. potent P2Y12 inhibitor
therapy in acute coronary syndrome: a network meta-analysis of 61 898 patients from 15
randomized trials. Eur Heart J. 2022;43(10):959-967.

Pereira NL, Farkouh ME, So D, et al. Effect of Genotype-Guided Oral P2Y12 Inhibitor Selection vs
Conventional Clopidogrel Therapy on Ischemic Outcomes after Percutaneous Coronary
Intervention: The TAILOR-PCI Randomized Clinical Trial. JAMA - J Am Med Assoc.
2020;324(8):761-771.

Limdi NA, Cavallari LH, Lee CR, et al. Cost-effectiveness of CYP2C19-guided antiplatelet therapy
in patients with acute coronary syndrome and percutaneous coronary intervention informed by
real-world data. Pharmacogenomics J. 2020;20(5):724-735.

Black RM, Williams AK, Ratner L, et al. Projected impact of pharmacogenomic testing on
medications beyond antiplatelet therapy in percutaneous coronary intervention patients.
Pharmacogenomics. 2020;21(7):431-441.



17. Clinical Pharmacogenomics Implementation Consortium. (2021, June 15). Genes-drugs. CPIC.
Retrieved April 20, 2022, from https://cpicpgx.org/genes-drugs/



