Clopidogrel (Plavix®) Criteria for Use in Veteran Patients
VHA Pharmacy Benefits Management Services and the Medical Advisory Panel

The following recommendations are based on medical evidence, clinician input, and expert opinion.  The content of the document is dynamic and will be revised as new information becomes available.  The purpose of this document is to assist practitioners in clinical decision-making, to standardize and improve the quality of patient care, and to promote cost-effective drug prescribing.  The clinician should utilize this guidance and interpret it in the clinical context of the individual patient.  Individual cases that are outside the recommendations should be adjudicated at the local facility according to the policy and procedures of its P&T Committee and Pharmacy Services
	Exclusion Criteria

	· Substantial risk of bleeding
· Known hypersensitivity to clopidogrel or any component of the product

	Inclusion Criteria- one of the following indications is required

	· Post percutaneous coronary intervention (PCI)/stent
· NSTEMI/Unstable angina acute coronary syndromes

· STEMI /acute coronary syndrome

· Coronary Artery Bypass Grafting (CABG)

· Cerebral ischemic events*
· Non-cardiac stenting
· Need for antiplatelet therapy but has a true aspirin allergy (ie; anaphylaxis or aspirin induced asthma) or extended release aspirin dipyridamole therapy induced headaches

	Duration- please refer to Table 1( enter duration after indication)

	· Post PCI/ bare metal stent _____________
· Post PCI / DES stent______________

· NSTEMI/Unstable angina acute coronary syndromes _______________
· STEMI /acute coronary syndrome ________________________
· Elective Coronary Artery Bypass Grafting (CABG) ______________
· Brachytherapy _____________________
· Cerebral ischemic events _________________
· Non-cardiac stenting _________________ 
· Other________________________________



	Monitoring

	Patients should be followed for development of neutropenia and/or thrombotic thrombocytopenic purpura
 Routine use of platelet function assays to monitor the antithrombotic effect of aspirin or clopidogrel is not recommended




* 
Clopidogrel therapy for a cerebral ischemia indication should be monotherapy only. Clopidogrel should   not be combined with aspirin for this indication
Table 1:Clopidogrel dose and duration by indication

	
	clopidogrel dose
	duration (strong evidence support)

	aspirin allergy (Anaphylaxis, aspirin induced asthma)
	75 mg daily
	indefinite (for as long as antiplatelet therapy is required)

	bare metal stent
	300-600 mg load, then 75 mg daily 
	for at least one month, ideally up to 12 months

	DES-uncomplicated
	 300-600 mg load, then 75 mg daily
	 12 months

	DES complex anatomy*
	 300-600 mg load, then 75 mg daily 
	12 months, longer duration may be considered in absence of bleeding risk factors

	DES-history of stent thrombosis
	300-600 mg load, then 75 mg daily
	give combination of aspirin clopidogrel indefinitely in absence of bleeding risk factors

	ACS ( no stent)
	300-600 mg load, then 75 mg daily
	12 months

	NSTEMI/ACS (no stent)
	75 mg daily
	12 months

	NSTE ACS then CABG
	75 mg daily
	9-12 months post procedure

	STEMI/MI ( no stent)
	300 mg load for patients < 75 yrs and 75 mg for > 75 years if they receive fibrinolytics, then 75 mg daily for 
	 at least 14 days  and up to 12 months



	cerebral ischemia
	75 mg daily 
	indefinite- do not give aspirin and clopidogrel together

	brachytherapy
	75 mg daily
	indefinite

	intracranial stent
	75 mg daily
	3 months up to 1 year

	extracranial stent#
	75 mg daily
	6 weeks

	renal stent
	75 mg daily
	up to 12 months

	peripheral (inguinal, popliteal) stent
	75 mg daily
	30 days


*Complex anatomy includes, but not limited to left main, multi vessel, bifurcation, kissing, overlapping stents, stent in coronary bypass graft artery
# extracranial stent location is carotid artery
Background and Evidence for Clopidogrel (Plavix®) Criteria for Use 
VHA Pharmacy Benefits Management Services and the Medical Advisory Panel

The following recommendations are based on medical evidence, clinician input, and expert opinion.  The content of the document is dynamic and will be revised as new information becomes available.  The purpose of this document is to assist practitioners in clinical decision-making, to standardize and improve the quality of patient care, and to promote cost-effective drug prescribing.  The clinician should utilize this guidance and interpret it in the clinical context of the individual patient.  Individual cases that are outside the recommendations should be adjudicated at the local facility according to the policy and procedures of its P&T Committee and Pharmacy Services.

Recommendations for use of clopidogrel post percutaneous coronary intervention (PCI)/stent
· Patients who receive coronary stents will require dual anti-platelet therapy with aspirin and clopidogrel in order to maintain patency of the artery.

· There is evidence that drug eluting stents (DES) may confer a rare but increased risk of late stent thrombosis in certain patient populations (including complex coronary anatomy such as: left main DES, DES of bifurcations, overlapping DES, prior history of late stent thrombosis, and DES of bypass graft), suggesting a longer duration of dual therapy may be needed.  The exact duration of clopidogrel therapy in these situations has not been conclusively established, however when making this determination providers must weigh the benefit of prolonged or indefinite clopidogrel therapy against the risk for bleeding on a patient by patient basis   
· Retrospective data supports that the most vulnerable period may be 0 to 90 days after  discontinuation of clopidogrel. It has not been clearly defined if the use of a tapering schedule for discontinuation may alleviate this response. 
· The optimal dose of aspirin remains controversial. There is no convincing evidence from randomized studies that have compared different doses of aspirin that higher doses are more effective in reducing the risk of serious vascular events. Higher doses of aspirin are associated with increased bleeding risk.
· Data emerging from pooled meta-analyses and registries suggest the need for uninterrupted dual antiplatelet therapy throughout the post-stenting treatment period. Any elective procedures which would require stopping or interrupting this therapy (dental work, colonoscopy, etc.) should be delayed until the minimum treatment duration based on stent type is completed. 

Recommendations for use of clopidogrel in NSTEMI/Unstable angina acute coronary syndromes
· In patients with acute coronary syndrome and /or unstable angina in whom no revascularization procedure is planned, clopidogrel should be added to aspirin as soon as possible. 

Recommendations for use of clopidogrel in STEMI acute coronary syndrome
· In patients with STEMI < 75 years of age receiving fibrinolytics, clopidogrel should be administered as a 300mg loading dose followed by 75mg once daily until hospital discharge (up to 8 days) or longer if undergoing angiography/coronary intervention as described in recommendations post PCI/Stent. 
· In patients of any age with STEMI regardless of whether fibrinolytics are utilized clopidogrel should be administered at a dose of 75mg once daily until hospital discharge or up to 4 weeks or longer if undergoing angiography/coronary intervention as described in recommendations post PCI/Stent. 
· In patients with STEMI who do not undergo PCI consideration may be given to continuing clopidogrel 75mg once daily for up to 1-year based on extrapolation from trials in NSTEMI/Unstable angina.
  
Recommendations for use of clopidogrel in stable coronary artery disease (CAD)

· There is insufficient evidence to recommend initiation in those patients with stable CAD and who do not meet criteria in this document.

Recommendations for use of clopidogrel in aspirin adverse events
· Clopidogrel should be used in patients who are aspirin allergic, i.e.; anaphylaxis, aspirin induced bronchospasm. (Level A)

· In patients with a history of gastrointestinal complications from aspirin (i.e.; bleeding, stomach upset), adding a proton pump inhibitor to aspirin therapy is preferred.
Recommendations for use of concurrent clopidogrel and proton pump inhibitor therapy
· Recent evidence suggests that genetic variables may be important in the metabolism/activation of clopidogrel. Early trials suggest a link between the cytochrome P450 system, especially the 2C19 isoenzyme and clopidogrel response. 

· It is possible that patients with a decrease in 2C19 isoenzyme may not display an expected response to clopidogrel. Additionally, proton pump inhibitors (metabolized by the 2C19 isoenzyme) may alter a patient’s response to clopidogrel. 

· A nested case control study by Juurlink et, al demonstrated that combined therapy with clopidogrel and a PPI increased the risk of reinfarction, with an adjusted odds ratio 1.27 with a CI of 1.03-1.57. 

· A retrospective cohort study of  8205 patients with ACS taking clopidogrel after discharge from 127 Veterans Affairs hospitals between October 1, 2003, and January 31, 2006. reported that patients taking clopidogrel after hospital discharge and prescribed PPI at any point during follow-up (n = 5244), periods of use of clopidogrel plus PPI (compared with periods of use of clopidogrel without PPI) were associated with a higher risk of death or rehospitalization for ACS (adjusted hazard ratio, 1.27; 95% CI, 1.10-1.46).  following coronary stenting over 12 months:
· In a nationally representative, claims-based, observational study of 16,690 patients adherent and persistent to clopidogrel therapy was associated with a 51% greater risk of a CV event than clopidogrel alone. 

· It does not appear that a single PPI is less likely than others to result in the potential interaction. Omperazole, esomeprazole, pantoprazole and lansoprazole were each associated with 39-61% greater risk of a CV event vs. clopidogrel alone.
· The FDA has issued a safety bulletin regarding this issue and is working with manufacturers to design a prospective trial to assess the interaction. 
·  Patients need to be evaluated for the necessity of PPI therapy

· Those patients who are at an increased risk for gastric bleeding (prior history, concomitant use of warfarin, etc) and the selection of H2 blockers (other than cimetidine) or PPI therapy should be patient specific.

· Patients who are receiving therapy with a PPI at the time of stenting with subsequent initiation of dual antiplatelet therapy should be evaluated for the continued need for PPI therapy. 

· There is not adequate evidence to demonstrate if the interaction of clopidogrel with a PPI is a class effect or that any particular PPI should be recommended for concomitant therapy. 

· If continuing PPI therapy is deemed necessary, a discussion should be held with the patient about the potential pros and cons of continued use of PPI, and this should include information about the FDA warning on omeprazole (with the caveats mentioned in the document, above) 

· As the evidence is conflicting, it is not possible to recommend any specific PPI as a better or safer choice over another.  

· If a provider or patient feels uncomfortable with continuing omeprazole, and a PPI is deemed necessary, then a nonformulary PPI should be made available.. 

Recommendations on the use of dual antiplatelet therapy versus warfarin therapy in atrial fibrillation

· The ACTIVE-W trial was a comparison of warfarin with the combination of clopidogrel and aspirin in patients with atrial fibrillation. The results of ACTIVE-W demonstrated that use of a vitamin-K antagonist reduced the risk for stroke by 42% over clopidogrel and aspirin.
· The ACTIVE A trial enrolled patients who were considered unsuitable for warfarin therapy. These patients were then randomized to clopidogrel/aspirin vs. aspirin only.  The reasons for not being an appropriate warfarin candidate were varied, and  included poor control of the INR, multiple drug interactions, warfarin allergy and/or patient preference.  
· The number needed to treat (NNT) from the ACTIVE-A trial is 111 (clopidogrel/aspirin vs. aspirin alone) this is in comparison to NNTs of 20-30 for trials evaluating stroke reduction in patients receiving warfarin vs. control from SPAF-1, SPINAF trials.

· Compared with aspirin alone, the combination of clopidogrel and aspirin in  patients unsuitable for warfarin therapy reduces the risk of major vascular events but does so at an increased risk for major bleeding. The absolute difference for the reduction of major vascular events between the  study treatment groups, is about 0.8% per year, and compares  with the major bleeding rate, which is 0.7% per year.
· Those patients who are excluded from warfarin therapy due to excessive bleeding risk may have the same elevated bleeding risk with dual antiplatelet therapy (see ACTIVE W trial).    

· Patients who should not be considered for dual antiplatelet therapy include low risk for thromboembolic disease, documented PUD within the previous 6 months, history of intracerebral hemorrhage, significant thrombocytopenia, or ongoing alcohol abuse. 

· Frequently patients who are not felt to be candidates for warfarin therapy at one point in time may no longer have the same contraindications at a later date. These patients should be re-evaluated every 6 months to insure that ongoing use of dual antiplatelet therapy is appropriate.  
Recommendations for the use of clopidogrel in Peripheral Vascular Disease (PVD)
· Clopidogrel is not recommended for PVD except in cases of aspirin allergy. 

Recommendations for the use of clopidogrel in noncardiac stenting
· Patients who undergo carotid artery stenting may be initiated on clopidogrel 75 mg/day and continued for 4-6 weeks post stent. 

· Patients who undergo intracranial stents may require longer durations of therapy and can be continued up to 1 year.  

· Patients who undergo renal artery stenting may be initiated on clopidogrel 75 mg daily for up to 12 months post intervention. 

· Patients who undergo other peripheral stents (inguinal, popliteal, etc) may be continued on clopidogrel 75 mg daily for 30 days post intervention.

Recommendations for the use of clopidogrel in  cerebral ischemic events
· Patients who are already on aspirin and have a recurrent cerebral ischemic event should be changed to an alternate antiplatelet agent

· Both clopidogrel and extended release dipyridamole/aspirin have been proven superior to aspirin in separate trials.

· Extended release dipyridamole/aspirin was not able to demonstrate noninferiority to clopidogrel in a randomized, double blinded trial of   stroke patients. The findings of the PRoFESS trial demonstrated a lack of evidence that either of the two treatments were superior to the other in prevention of recurrent stroke.

· Clopidogrel is an alternative for those patients who have had recurrent cerebrovascular events, who have a documented aspirin allergy, as mentioned above or are intolerant of extended release aspirin/ dipyridamole (recurrent headache). 
· The combination of aspirin and clopidogrel is not advised for secondary stroke prophylaxis due to increased risk of adverse events demonstrated in the MATCH trial.

Alternate dosing regimens for clopidogrel

The question of increased dosing with clopidogrel in treatment refractory patients has been discussed. A clinical trial in Type 2 diabetes mellitus patients investigated the efficacy of BID dosing. They demonstrated that increasing the dose of clopidogrel to 150 mg per day is associated with enhanced antiplatelet effects as measured by platelet aggregation studies. These studies were not correlated to any clinical outcomes. In  a previous AHA/ACC guidelines, the use of a clopidogrel 150mg per day is recommended if there is less than 50% inhibition of platelet aggregation or if the risk of subacute thrombosis would be catastrophic or lethal (unprotected left main, bifurcating left main or last patent coronary vessel, or patient who has survived an in-stent thrombosis despite compliance with clopidogrel 75mg daily). However, these same guidelines recommend against using platelet reactivity testing on a routine basis. 
 Selected References

1. American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (8th Edition) Chest 2008;133 199S-233S. Accessed May 1, 2009. http://www.chestjournal.org/cgi/content/abstract/133/6_suppl/199S
2. Smith SC, Feldman TE, Hirshfeld JW, et al. ACC/AHA/SCAI 2007 Guideline Update for Percutaneous Coronary Intervention-Summary Article. Accessed March 1, 2009 http://circ.ahajournals.org/cgi/reprint/CIRCULATIONAHA.107.188208
3. Hirsch AT, Haskal ZJ, Hertzer NR, et al. ACC/AHA Guidelines for the management of patients with peripheral arterial disease (lower extremity, renal, mesenteric and abdominal arota). Accessed January 17, 2006 http://www.acc.org/clinical/guidelines/pad/index.pdf
4. 2007 focused update of the ACC/AHA 2004 guidelines for the management of patients with ST-elevation myocardial infarction: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2008 Jan 15;51(2):210-247

.http://circ.ahajournals.org/cgi/reprint/CIRCULATIONAHA.107.188209
5. Diener HC, Bogousslavsky J, Brass LM, et al; MATCH investigators. Aspirin and clopidogrel compared with clopidogrel alone after recent ischemic stroke or transient ischemic attack in high-risk patients (MATCH): randomized, double-blind, placebo-controlled trial. Lancet. 2004 Jul 24-30;364(9431):331-7. 

6. Chan FKL, Ching JYL, Hung LCT, et al. Clopidogel versus aspirin and esomeprazole to prevent recurrent ulcer bleeding. N Engl J Med 2005;352:238-44.

7. Bhatt DL, Fox KA, Hacke W, et al.  Clopidogrel and Aspirin versus Aspirin Alone for the Prevention of Atherothrombotic Events. N Engl J Med. 2006 Mar 12; [Epub ahead of print] 

8. Sacco RL, Adams R, Albers G, et al; American Heart Association/American Stroke Association Council on Stroke; Council on Cardiovascular Radiology and Intervention; American Academy of Neurology.  Guidelines for prevention of stroke in patients with ischemic stroke or transient ischemic attack: a statement for healthcare professionals from the American Heart Association/American Stroke Association Council on Stroke:co-sponsored by the Council on Cardiovascular Radiology and Intervention: the American Academy of Neurology affirms the value of this guideline. Circulation. 2006 Mar 14;113(10):e409-49.
9. Spertus JA, Kettelkamp R, Vance C,et al. Prevalence, predictors, and outcomes of premature discontinuation of thienopyridine therapy after drug-eluting stent placement: results from the

PREMIER registry. Circulation. 2006 Jun 20;113(24):2803-9.
10. Pfisterer ME. Basel Stent Cost-effectiveness Trial-Late Thrombotic Events (BASKET LATE) Trial. Presented at 55th Annual Scientific Session The American College of Cardiology Scientific Session.  Atlanta, GA. 2006
11. Bavry AA, Kumbhani DJ, Helton TJ, Borek PP, Mood GR, Bhatt DL. Late thrombosis of drug-eluting stents: a meta-analysis of randomized clinical trials. Am J Med. 2006 Dec;119(12):1056-61.

12. Eisenstein EL, Anstrom KJ, Kong DF, et.al. Clopidogrel Use and Long-term Clinical Outcomes After Drug-Eluting Stent Implantation. JAMA. 2007;297(2):159-68.
13. Grines CL, Bonow RO, Casey DE Jr; et.al. Prevention of Premature Discontinuation of Dual Antiplatelet Therapy in Patients with Coronary Artery Stents. A Science Advisory From the American Heart Association, American College of Cardiology, Society for Cardiovascular Angiography and Interventions, American College of Surgeons, and American Dental Association, With Representation From the American College of Physicians. Circulation. 2007 Jan 15; [Epub ahead of print] 
14. Bhatt DL, Flather MD, Hacke W, et al. Patients with prior myocardial infarction, stroke, or symptomatic peripheral arterial disease in the CHARISMA trial. J Am Coll Cardiol 2007; 49: 1982-1988

15. Sacco RL, Diener HC, Yusuf S, the PRoFESS Study Group. Aspirin and Extended-Release Dipyridamole versus Clopidogrel for Recurrent Stroke. N Engl J Med. 2008 Aug 27
16. Norgard NB, Mathews KD, Wall GC. Drug-drug interaction between clopidogrel and the proton pump inhibitors. Ann Pharmacother. 2009 Jul;43(7):1266-74. Epub 2009 May 26. 

17. Moayyedi P, Sadowski DC. Proton pump inhibitors and clopidogrel – hazardous drug interaction or hazardous interpretation of data? Can J Gastroenterol. 2009 Apr;23(4):251-2. 

18. Ho PM, Maddox TM, Wang L, Fihn SD, Jesse RL, Peterson ED, Rumsfeld JS. Risk of adverse outcomes associated with concomitant use of clopidogrel and proton pump inhibitors following acute coronary syndrome. JAMA. 2009 Mar 4;301(9):937-44.

19. PPI interactions with clopidogrel revisited. Med Lett Drugs Ther. 2009 Feb 23;51(1306):13-4. 

20. Juurlink DN, Gomes T, Ko DT, Szmitko PE, Austin PC, Tu JV, Henry DA, Kopp A, Mamdani MM. A population-based study of the drug interaction between proton pump  inhibitors and clopidogrel. CMAJ. 2009 Mar 31;180(7):713-8. Epub 2009 Jan 28.

21. Siller-Matula JM, Spiel AO, Lang IM, Kreiner G, Christ G, Jilma B. Effects of  pantoprazole and esomeprazole on platelet inhibition by clopidogrel. Am Heart J.  2009 Jan;157(1):148.e1-5. 

22. Small DS, Farid NA, Payne CD, Weerakkody GJ, Li YG, Brandt JT, Salazar DE, Winters KJ. Effects of the proton pump inhibitor lansoprazole on the pharmacokinetics and pharmacodynamics of prasugrel and clopidogrel. J Clin Pharmacol. 2008 Apr;48(4):475-84. 

23. Gilard M, Arnaud B, Cornily JC, Le Gal G, Lacut K, Le Calvez G, Mansourati J,  Mottier D, Abgrall JF, Boschat J. Influence of omeprazole on the antiplatelet action of clopidogrel associated with aspirin: the randomized, double-blind OCLA (Omeprazole CLopidogrel Aspirin) study. J Am Coll Cardiol. 2008 Jan 22;51(3):256-60.
24. SCAI Statement on “A National Study of the Effect of Individual Proton Pump Inhibitors on Cardiovascular Outcomes in Patients Treated with Clopidogrel Following Coronary Stenting: The Clopidogrel Medco Outcomes Study” Acessed May 11, 2009
 http://www.scai.org/drlt1.aspx?PAGE_ID=5870
August 2009 (update Jan 2010)

Updates may be found at http://www.pbm.va.gov or http://vaww.pbm.va.gov

