ASPIRIN/EXTENDED-RELEASE DIPYRIDAMOLE

(AGGRENOX( - Boehringer Ingelheim)
DESCRIPTION

Aspirin/extended-release dipyridamole is a fixed-dose combination antiplatelet agent.1  The chemical name of dipyridamole is 2,6-bis(diethanolamino)-4,8-dipiperidino-pyrimido(5,4-d)pyrimidine and its molecular weight is 504.63.  Aspirin (acetylsalicylic acid) is chemically known as benzoic acid, 2-(acetyloxy)-, and its molecular weight is 180.16.  This drug is supplied as a 200 mg dipyridamole/ 25 mg aspirin capsule.
COMPARABLE DRUGS ON FORMULARY

Aspirin, clopidogrel, ticlopidine
FDA APPROVED INDICATIONS

Aggrenox( is indicated to reduce the risk of stroke in patients who have had transient ischemia of the brain or completed ischemic stroke due to thrombosis.1
PHARMACOLOGY

Antiplatelet therapy is recommended for most patients to prevent a subsequent stroke after a first stroke or transient ischemic attack (TIA).2  These agents interfere with thrombus formation in diseased or damaged blood vessels.  

The antiplatelet activity of aspirin/extended-release dipyridamole results from the additive antithrombotic actions of the two components.3  By inhibiting cellular uptake of adenosine, dipyridamole increases levels of circulating adenosine and intraplatelet cAMP, a potent inhibitor of platelet aggregation.  Dipyridamole also inhibits the phosphodiesterase responsible for breakdown of cGMP, thereby increasing cGMP, which has an anti-aggregating effect.  Aspirin prevents platelet aggregation by irreversibly acetylating platelet cyclooxygenase, thereby interrupting the arachidonic cascade and preventing synthesis of thromboxane A2 , a potent thrombogenic.

PHARMACOKINETICS
The pharmacokinetics of aspirin and dipyridamole are unchanged by their coadministration.1,4  Dipyridamole is incompletely absorbed from the GI tract.5  Peak plasma levels of dipyridamole are achieved 2 hours (range 1-6 hours) after administration of a daily dose of 400 mg from aspirin/extended-release dipyridamole (given as 200 mg BID).1  Aspirin undergoes moderate hydrolysis to salicylic acid in the liver and gastrointestinal wall, with 50-75% of an administered dose reaching the systemic circulation as intact aspirin.  Peak plasma levels of aspirin are achieved 0.63 hours (0.5-1 hour) after administration of a 50 mg aspirin daily dose from aspirin/extended-release dipyridamole (given as 25 mg BID).

Dipyridamole is highly lipophilic and highly protein-bound (91-99%), but does not cross the blood-brain barrier to any significant extent in animals.  Aspirin is poorly bound to plasma proteins, but its metabolite, salicylic acid, is highly bound in a concentration-dependent manner.  At low concentrations (<100 μg/mL), approximately 90% of salicylic acid is bound to albumin.  Salicylic acid is widely distributed to all tissues and fluid in the body, including the central nervous system, breast milk, and fetal tissues.

Dipyridamole is metabolized in the liver, primarily by conjugation with glucuronic acid, to a metabolite with little activity.  Most of this glucuronide metabolite is excreted via bile into the feces, with some evidence of enterohepatic circulation.  Renal excretion of the parent compound and metabolite is negligible, and urinary excretion of the glucuronide metabolite is low (about 5%).  The half-life of dipyridamole is 13.6 hours in this extended-release formulation.  Aspirin is rapidly hydrolyzed in plasma to salicylic acid and has a half-life of 20 minutes.  Salicylic acid is primarily conjugated in the liver to inactive metabolites.  Salicylate metabolism is saturable resulting in a decreased total body clearance of salicylate at higher serum concentrations.  Salicylic acid has a half-life of 1.71 hours.

CLINICAL TRIALS

Data from numerous trials establish that aspirin reduces the risk of stroke, MI, and vascular death in a wide variety of patients who are at high risk for these atherothrombotic outcomes.2  For secondary prevention, aspirin reduces the risk of stroke by approximately 15%, and this effect is uniform across aspirin doses from 50 to 1500 mg/d.6  Clopidogrel was compared with aspirin (75 mg daily and 325 mg daily) in the CAPRIE trial.7  Among patients with prior stroke, there was a nonsignificant relative risk reduction (7.3%) in the incidence of vascular outcomes including stroke, MI, or vascular death with clopidogrel.  Ticlopidine is another antiplatelet agent that has been evaluated in 2 large, randomized, controlled trials involving patients with cerebrovascular disease for the secondary prevention of stroke.8,9  Compared with placebo, ticlopidine (500 mg daily) significantly reduced the risk of stroke, MI, or vascular death by 23% (p=.02).8  Compared with aspirin (1300 mg daily), ticlopidine provided a 12% reduction (p=0.05) in the risk of stroke or death, and a 21% reduction (p=0.02) in the risk of fatal or nonfatal stroke at 3 years in patients with TIA or minor stroke.9  The frequency of adverse effects (primarily diarrhea and rash) and the risk of neutropenia, thrombocytopenia, and thrombocytopenic thrombotic purpura have limited the use of this drug.

The Antiplatelet Trialists analyzed trials involving dipyridamole alone vs. placebo, dipyridamole combined with aspirin vs. placebo, and dipyridamole combined with aspirin vs. aspirin alone.10  The dipyridamole used in these trials included doses of  225- to 800 mg per day, and no dose was determined to be standard or more efficacious than another.11,12,13,14  Ten trials compared dipyridamole alone vs. placebo (200 events in 1,474 patients) and showed a 23% odds reduction for stroke, MI, or vascular death favoring dipyridamole.  Thirty-four trials (1,741 events in 13,718 patients) compared dipyridamole combined with aspirin vs. placebo and showed a 28% odds reduction in stroke, MI, or vascular death favoring the combination.  This group also analyzed 14 trials that compared the combination of dipyridamole plus aspirin vs. aspirin alone (628 events in 5,317 patients) for prevention of the composite outcome of stroke, MI, or vascular death.  The odds reduction for all vascular events was -1%, indicating a slight (statistically nonsignificant) benefit favoring aspirin alone.  

The European Stroke Prevention Study 2 (ESPS-2) is the only aspirin/extended-release dipyridamole trial published to date (Tables 1,2,3).15  This trial evaluated the safety and efficacy of the combination of aspirin and extended-release dipyridamole in patients with a history of ischemic stroke or TIA within 3 months previous to the start of treatment.  A total of 6,602 patients were studied in a multicenter, randomized, blinded, factorial, placebo-controlled study with four treatment groups.  Aspirin/extended-release dipyridamole was compared with extended-release dipyridamole 200 mg alone, aspirin 25 mg alone , and placebo.  Patients received one capsule twice daily for 2 years in all treatment groups.  Primary outcome measures were fatal or nonfatal stroke, stroke or death from any cause, and all-cause mortality.  The investigators found that both dipyridamole and aspirin had an independent and statistically significant effect in reducing the risk of stroke recurrence (16%, p=0.039 and 18%, p=0.013, respectively, when compared with placebo), and that the combination of aspirin plus extended-release dipyridamole was additive and significantly reduced the risk of secondary stroke when compared to all other treatment groups (37%, p=<0.001).  Dipyridamole combined with aspirin reduced the risk of stroke (nonfatal and fatal) by 23% (p=0.006) vs. aspirin alone.  There was no statistically significant difference between aspirin/extended-release dipyridamole and aspirin alone or dipyridamole alone for the endpoint of death or the combined endpoint of stroke or death.

Table 1:  Summary of ESPS-2
	Study design
	Randomized, 2X2 factorial, double-blind, placebo controlled, multicenter trial (n=6,602)



	Agents compared
	· extended-release dipyridamole 200 mg BID (DP)

· aspirin 25 mg BID (ASA)

· aspirin/ extended-release dipyridamole 25 mg/200 mg BID (DP-ASA)

· placebo

	Inclusion criteria
	> 18 years old (average, 66.7 years old), complete ischemic stroke or TIA within preceding 3 months

	Exclusion criteria
	recent history of peptic ulcer disease or other gastrointestinal bleed, history of aspirin or dipyridamole hypersensitivity, bleeding disturbances, any condition requiring ASA or anti-coagulant use, any life-threatening condition

	Primary endpoints
	stroke (fatal or nonfatal), death (from all causes), combined stroke and/or death


Table 2:  Summary of Primary Endpoints: ESPS-2

	
	Number of patients with stroke within 2 years (p<0.001)
	Percentage of patients with endpoint death

(p=0.616)
	Percentage of patients with combined endpoint stroke or death

 (p<0.001, only vs. placebo)

	DP-ASA (n=1650)
	157 (9,9%)
	11.2%
	17.3%

	DP (n=1654)
	211 (13.2%)
	11.4%
	19.4%

	ASA (n=1649)
	206 (12.9%)
	11.0%
	20.0%

	placebo (n=1649)
	250 (15.8%)
	12.2%
	22.9%


DP-ASA= combination of dipyridamole and aspirin; DP=dipyridamole; ASA=aspirin
Table 3:  Pairwise Treatment Group Comparisons of Stroke (fatal and nonfatal):  ESPS-2

	
	Risk reduction at 2 years
	p-value

	DP-ASA vs. DP
	24.7%
	0.0002

	DP-ASA vs. ASA
	23.1%
	0.006

	DP-ASA vs. placebo
	37.0%
	<0.001

	DP vs. placebo
	16.3%
	0.039

	ASA vs. placebo
	18.1%
	0.013


DP-ASA= combination of dipyridamole and aspirin; DP=dipyridamole; ASA=aspirin
The Cochrane collaboration performed a meta-analysis that included literature for use of dipyridamole with and without other antiplatelet therapies in the secondary prevention of vascular events.16  Twenty-six randomized, controlled trials were included, with a total of 19,842 patients.  There was no reduction in vascular death for dipyridamole/aspirin vs. aspirin alone; however, there was a significant reduction in vascular events for the combination therapy.  The ESPS-2 trial was the main reason that statistical significance was achieved for reduction in vascular events.   The authors concluded that among patients presenting with ischemic stroke or TIA, the combination of aspirin plus dipyridamole was more efficacious than aspirin alone in preventing vascular events.

The Antithrombotic Trialists updated the previous meta-analysis to include data that became available between 1990 and September 1997, including the ESPS-2 results.17  The previous meta-analysis included comparison of dipyridamole plus aspirin vs. aspirin alone in 5,317 patients (628 vascular events), compared to 10,404 patients (1262 vascular events) in the update.  Twenty-five trials had data for aspirin plus dipyridamole vs. aspirin.  Aspirin plus dipyridamole therapy resulted in 614 vascular events in 5198 patients (11.8%) vs. 648 events in 5206 patients (12.4%) on aspirin, with a non-significant 6% reduction in serious vascular events.  This includes an apparent reduction in non-fatal stroke (183 vs. 236 events), which is derived mainly from the ESPS-2 study.  This finding was not supported by the findings in the other studies.

There is one ongoing trial that may help provide further data on whether aspirin plus dipyridamole is more effective than aspirin alone:  the ESPRIT trial (European/Australian Stroke Prevention in Reversible Ischaemia Trial).18,19  Patients were randomized to oral anticoagulation, aspirin 30-325mg/d plus dipyridamole 400mg/d, or aspirin alone (same dose).  The primary outcome is the composite of vascular death, stroke, myocardial infarction, or major bleeding. 

Currently, there are no studies available comparing the combination of aspirin and dipyridamole with other antiplatelet agents (clopidogrel, ticlopidine) used for the secondary prevention of stroke.

ADVERSE EFFECTS

The adverse-event profile of aspirin/extended-release dipyridamole is consistent with the known combined adverse-event profiles of dipyridamole and aspirin.4  Aspirin, even in doses as low as 25 mg BID, can cause bleeding, particularly from the GI tract, which can be serious or fatal.  Bleeding has been no more frequent with the combination of aspirin and dipyridamole than with aspirin alone.20  In the ESPS-2 study, the most common adverse event in patients receiving aspirin/extended-release dipyridamole was headache (39.2%), which was more frequent at the onset of therapy, but reported to have diminished over time.21  Of the patients in this treatment group, 8.1% withdrew from treatment due to headache, compared with 2.4% in the placebo group, 1.9% in the aspirin group, and 8.0% in the dipyridamole group (p<0.001, treatment groups overall comparisons).  Other side effects with an incidence greater than 10% were dyspepsia, abdominal pain, nausea, and diarrhea.  Side effects with an incidence greater than 5% were vomiting, pain, fatigue and arthralgia.  The incidence of gastrointestinal bleeding reported in patients taking aspirin/extended-release dipyridamole vs. placebo, was 4.1% vs. 2.1%, respectively.
Dipyridamole has a vasodilatory effect and should be used with caution in patients with severe coronary artery disease (e.g., unstable angina or recently sustained myocardial infarction).1  Use with caution in patients with hepatic insufficiency as elevations of hepatic enzymes and hepatic failure have been reported in association with dipyridamole administration.

Aspirin/extended-release dipyridamole is contraindicated in patients with hypersensitivity to dipyridamole, aspirin, or any of the other product components.3  Aspirin/extended-release dipyridamole is contraindicated in patients with known allergy to nonsteroidal anti-inflammatory drug products due to the aspirin content.  This product is also contraindicated in patients with asthma, rhinitis and nasal polyps.  Aspirin may cause severe urticaria, angioedema, or bronchospasms.  Aspirin should not be used in children or teenagers for viral infections, with or without fever, due to the risk of Reye’s syndrome with concomitant use of aspirin in certain viral illnesses.
DRUG INTERACTIONS

No pharmacokinetic drug-drug interaction studies were conducted with the Aggrenox( formulation.  The package insert contains information obtained from the literature and is summarized as follows.1  

Dipyridamole has been reported to increase the plasma levels and cardiovascular effects of adenosine.  Dose adjustments of adenosine may be necessary.  Dipyridamole may counteract the anticholinesterase effect of cholinesterase inhibitors, thereby potentially aggravating myasthenia gravis.

Aspirin has many known drug interactions.  The hyponatremic and hypotensive effects of ACE inhibitors may be diminished by concomitant administration of aspirin.  Aspirin can also diminish the hypotensive effects of beta blockers and the effectiveness of diuretics in patients due to inhibition of renal prostaglandins, leading to decreased renal blood flow and salt and fluid retention.  Concurrent use of aspirin and acetazolamide can lead to high serum concentrations of acetazolamide due to competition for secretion at the renal tubule.  Patients on anticoagulation therapy and NSAIDs are at increased risk for bleeding with aspirin because of its effects on platelets.  In addition, the concurrent use of aspirin with other NSAIDs may lead to decreased renal function.  Aspirin can displace warfarin from protein binding sites, leading to prolongation of both the prothrombin time and the bleeding time.  Aspirin can increase the anticoagulant activity of heparin, increasing bleeding risk.  Salicylic acid can displace phenytoin and valproic acid from protein binding sites, leading to a decrease in the total concentration of phenytoin and an increase in serum valproic acid levels.  Salicylate can inhibit renal clearance of methotrexate, leading to bone marrow toxicity, especially in the elderly or renal impaired.  Moderate doses of aspirin may increase the effectiveness of oral hypoglycemic drugs and lead to hypoglycemia.  Salicylates antagonize the uricosuric action of uricosuric agents including probenecid and sulfinpyrazone.

DOSAGE AND ADMINISTRATION

The recommended dosing regimen of aspirin/extended-release dipyridamole is one capsule orally twice daily (one in the morning and one in the evening).  The capsules should be swallowed whole without chewing.  Aggrenox( is not interchangeable with the individual components of aspirin and immediate-release dipyridamole tablets.1
No food-effect study has been conducted with the Aggrenox( formulation.  Plasma concentrations of dipyridamole in healthy elderly subjects (>65 years) have been found to be about 40% higher than those in younger subjects (<55 years) who received aspirin/extended-release dipyridamole.4  No dosing modification for geriatric patients is currently recommended.  Aspirin should be avoided in patients with severe renal or hepatic failure.  Dipyridamole can be dosed without restriction, as long as there is no evidence of hepatic failure.

COST COMPARISON

	DRUG
	STRENGTH
	DOSAGE
	COST PER MONTH
	COST PER YEAR

	Aggrenox(
	200 mg dipyridamole/ 

25 mg aspirin cap
	200 mg/ 25 mg BID
	$ 46.79
	$ 561.48

	aspirin
	81 mg tablet

325 mg EC tablet
	81 mg QD

325 mg QD
	$ 0.45

$ 0.18
	$ 5.40

$ 2.16

	clopidogrel (Plavix()
	75 mg tablet
	75 mg QD
	$ 59.45
	$ 713.40

	ticlopidine (generic)
	250 mg tablet
	250 mg BID
	$ 4.85
	$ 58.20


DISCUSSION

Aspirin/extended-release dipyridamole is the newest antiplatelet agent on the market.  It joins aspirin, ticlopidine and clopidogrel as an alternative for the secondary prevention of stroke and TIA.  All four agents have been proven safe and effective for this indication, but head-to-head trials only exist with aspirin vs. each of the other agents.  
The ESPS-2 trial suggests that combination therapy with aspirin/extended-release dipyridamole has additive antiplatelet effects and is more efficacious than using aspirin or dipyridamole alone for secondary prevention of stroke.  Aspirin/extended-release dipyridamole was shown to be a relatively safe agent in this trial.  Unfortunately, this study used a lower than standard dose of aspirin, making this head-to-head comparison less than optimal.  In addition, this study was rejected for publication by Lancet in part because of ethical concerns over the use of placebos.  Further controversy arose after allegations that a physician at one of the 60 centers originally involved in the trial fabricated data that led to the disqualification of information on more than 400 patients.21  The paper was then published in the Journal of Neurological Sciences minus the data on over 400 patients that were in question.
While the published data are encouraging, the benefit of aspirin/extended-release dipyridamole needs to be confirmed in further studies.  The ongoing ESPRIT trial should provide further data for the benefit of aspirin/dipyridamole compared to aspirin alone.

Compared to clopidogrel, aspirin/extended-release dipyridamole costs $12.66 less per month and $151.92 less per year per patient.  The VA PBM/MAP and Neurology Advisory group developed “criteria for pharmaceutical selection of antiplatelet therapy in cerebrovascular disease” (http://vaww.pbm.med.va.gov/criteria/antiplateletcriteria.pdf), last updated 5/03, that include recommendations for use of aspirin/extended-release dipyridamole in “Patients who experience recurrent cerebral ischemia. Alternatively, Aspirin/extended release dipyridamole may be used as first-line therapy in selected high-risk patients.”  However the “select high-risk patients” category of patients lacks documentation and is not defined in the criteria.  At this time, the ESPS-2 trial provides the best support for using aspirin/extended-release dipyridamole, and it was a secondary prevention trial.

RECOMMENDATIONS
Add aspirin/extended-release dipyridamole to the VISN 21 formulary, with the following message:

· For secondary stroke prophylaxis in patients previously treated with aspirin.  

Re-visit the criteria when the ESPRIT trial results or other new clinical information become available.
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