Rasagiline

(Azilect)

Classification:  Anti-Parkinson’s Agent
Pharmacology:  
Potent, irreversible and selective inhibitor of brain monoamine oxidase (MAO) type B, which plays a major role in the catabolism of dopamine.  Inhibition of dopamine depletion in the striatum reduces the symptomatic motor deficits of Parkinson’s disease.  There is also experimental evidence of rasagiline conferring neuroprotective effects (antioxidant, antiapoptotic); this neuroprotection may delay onset of symptoms and progression of neuronal deterioration.  
Pharmacodynamics/Kinetics:

Onset of action:  Therapeutic:  within 1 hour

Duration:  approx. 1 week (irreversible inhibition); may require approx. 14-40 days for complete restoration of brain MAO-B activity
Absorption:  Rapid   
Distribution:  Vdss:  87 L.  protein binding = 88% to 94%  
Metabolism:  Hepatic N-dealkylation and/or hydroxylation via CYP1A2 to multiple inactive metabolites (nonamphetamine derivatives)
Elimination:    Approx. 1.3-3 hours (no correlation with biologic effect due to irreversible inhibition)
Indications:  

Initial monotherapy or as an adjunct to levodopa in the treatment of idiopathic Parkinson’s disease.
Dosage and Administration:  
Monotherapy:  1 mg once daily

Adjunctive therapy with levodopa:  Initial:  0.5 mg once daily; may increase to 1 mg once daily based on response and tolerability.  When added to levodopa therapy, a dose reduction of levodopa may be required to prevent worsening dyskinesias; in clinical trials, levodopa doses were typically reduced approximately 9% to 13%.
Dose reduction with concomitant ciprofloxacin or other CYP1A2 inhibitors:  0.5 mg once daily.

Dietary Considerations:

Avoid tyramine-containing foods/beverages.  Some examples include aged or matured cheese, air-dried or cured meats (including sausages and salamis), fava or broad bean pods, tap/draft beers, hearty red wine, Marmite concentrate, sauerkraut, soy sauce and other soybean condiments.
Contraindications:

Hypersensitivity to rasagiline or any component of the formulation; concomitant use of amphetamine, tramadol, propoxyphene, methadone, dextromethorphan, St John’s wort, mirtazapine, cyclobenzaprine, or sympathomimetic amines (eg, pseudoephedrine, ephedrine); use of meperidine or another MAO inhibitor within 14 days of rasagiline; elective surgery requiring general anesthesia, local anesthesia containing sympathomimetic vasoconstrictors; patients with pheochromocytoma.
Warnings/Precautions

Cardiovascular system:  Hypertensive crisis may occur with tyramine, tryptophan, or dopamine-containing foods; avoid for at least 2 weeks following discontinuation of rasagiline.  May cause orthostatic hypotension, particularly in combination with levodopa; use with caution in patients with hypotension or patients who would not tolerate transient hypotensive episodes (cardiovascular or cerebrovascular disease); orthostasis is usually most problematic during the first 2 months of therapy.  Because of the potential for hemodynamic instability, patients should not undergo elective surgery requiring general anesthesia and should avoid local anesthesia containing sympathomimetic vasoconstrictors within 14 days of discontinuing rasagiline.  If surgery is required, benzodiazepines, mivacurium, fentanyl, morphine, or codeine may be used cautiously.
Central nervous system:  May cause hallucinations; signs of severe CNS toxicity (some fatal) including hyperpyrexia, hyperthermia, rigidity, altered mental status, seizure and coma have been reported with selective and nonselective MAO inhibitor use in combination with antidepressants; Do not use within 5 weeks of fluoxetine discontinuation; do not initiate tricyclic, SSRI or SNRI therapy within 2 weeks of discontinuing rasagiline.  Addition to levodopa therapy may result in worsening dyskinesias, requiring a reduction in levodopa dosage.  
Dermatologic:  Risk of melanoma may be increased with rasagiline, although increased risk has been associated with PD itself; patients should have regular and frequent skin examinations.

Organ dysfunction:  Use caution in mild hepatic impairment; dose reduction recommended.  Do not use with moderate to severe hepatic impairment.

Safety and efficacy in pediatric patients have not been established.  
Adverse Reactions:  Unless otherwise noted, the following adverse reactions are as reported for monotherapy.  Spectrum of adverse events was generally similar with adjunctive (levodopa) therapy, though the incidence tended to be higher.

> 10%:  CNS:  Dyskinesia (18% adjunct therapy), headache (14%)

> 10%:  Gastrointestinal:  Nausea (10% to 12% adjunct therapy)

1% to 10%:

Cardiovascular:  Postural hypotension (6% to 9% adjunct therapy; dose dependent), bundle branch block, angina, chest pain, syncope

Central nervous system:  Depression (5%), hallucinations (4% to 5%, adjunct therapy), fever (3%), malaise (2%), vertigo (2%), anxiety, dizziness

Dermatologic:  Bruising (2%), alopecia, skin carcinoma, vesiculobullous rash
Endocrine and metabolic:  Impotence, libido decreased

Gastrointestinal:  Constipation (4% to 9% adjunct therapy), weight loss (2% to 9%, adjunct therapy; dose dependent), dyspepsia (7%), xerostomia (2% to 6% adjunct therapy; dose dependent), gastroenteritis (3%), anorexia, diarrhea, gastrointestinal hemorrhage, vomiting
Genitourinary:  Hematuria, urinary incontinence

Hematologic:  Leukopenia

Hepatic:  Liver function tests increased

Neuromuscular & skeletal:  arthralgia (7%), neck pain (2%), arthritis (2%), paresthesia (2%), abnormal gait, hyperkinesias, hypertonia, neuropathy, tremor, weakness

Ocular:  conjunctivitis (3%)

Renal:  albuminuria

Respiratory:  rhinitis (3%), asthma, cough increased

Miscellaneous:  Fall (5%), flu-like syndrome (5%), allergic reaction

Monitoring Parameters:  Blood pressure; symptoms of parkinsonism; general mood and behavior (increased anxiety, or presence of mania or agitation); skin examination for presence of melanoma (higher incidence in Parkinson’s patients—drug causation not established).
Drug Interactions

Cytochrome P450 effect:  substrate of CYP1A2 (major)
Increased effect/toxicity:  CYP1A2 inhibitors may increase the levels/effects of rasagiline (example inhibitors include amiodarone, ciprofloxacin, fluvoxamine, ketoconazole, norfloxacin, and ofloxacin).  Concurrent use of rasagiline in combination with amphetamines, methylphenidate, dextromethorphan, meperidine, methadone, mirtazapine, propoxyphene, tramadol, tricyclic or tetracyclic antidepressants may result in serotonin syndrome; these combinations are contraindicated.  Concurrent use of rasagiline with an SSRI or SNRI may result in mania or hypertension; it is generally best to avoid these combinations.  Herb/Nutraceutical:  Avoid valerian, St John’s wort, SAMe, kava kava (may increase risk of serotonin syndrome and/or excessive sedation; avoid supplements containing caffeine, tyrosine, tryptophan or phenylalanine.  Ingestion of large quantities may increase the risk of severe side effects (eg, hypertensive reactions, serotonin syndrome).
Decreased effect:  CYP1A2 inducers may decrease the levels/effects of rasagiline (example inducers include aminoglutethimide, carbamazepine, phenobarbital, and rifampin).    
Cost:
	Azilect strength
	AWP price per 30 tabs
	AWP price per tab
	Purchase price per 30 tabs
	Purchase price per tab

	0.5 mg
	$343.56
	$11.45
	$274.85
	$9.16

	1.0 mg
	$343.56
	$11.45
	$274.85
	$9.16


Efficacy:

As monotherapy:

In a delayed-start, multi-center, double-blind, parallel-group clinical trial, 404 subjects with early PD (not requiring dopaminergic therapy) were randomized to one of three treatment groups:  (1) rasagiline 1 mg/d for one year (2) rasagiline 2 mg/d for one year or (3) placebo for 6 months followed by rasagiline 2 mg/d for six months.  The purpose of the “delayed-start” design was to determine if earlier initiation of rasagiline resulted in better functional status at 12 months, when all participants would have received rasagiline for at least six months and the medication’s effect on symptoms would be balanced among groups.    
The study’s primary outcome was the change in total score from baseline to 12 months on the Unified Parkinson’s Disease Rating Scale (UPDRS).  Compared to subjects in the “delayed-start” cohort, subjects treated with rasagiline 2 mg/d for one year had a 2.29-unit smaller increase in mean adjusted total UPDRS score (p = 0.01).  Compared to subjects in the “delayed-start” cohort, subjects treated with rasagiline 1 mg/d for one year had a 1.82-unit smaller increase in mean adjusted total UPDRS score (p = 0.05).  Rasagiline was well tolerated; during the first six months of the study, adverse events were not more common in subjects receiving rasagiline than in those receiving placebo.  The authors concluded that subjects treated for one year had less disease progression than those only treated for six months.          

As adjunctive therapy:

PRESTO 
The PRESTO study was a 26-week, multi-center, randomized, double-blind, parallel-group trial that evaluated the safety, tolerability, and efficacy of rasagiline (0.5 or 1.0 mg per day) versus placebo in levodopa-treated patients with Parkinson Disease (PD) and motor fluctuations.  Inclusion criteria included at least 2 ½ hours of total daily “off” time despite optimized treatment with anti-PD meds.  
The primary outcome measure was change from baseline in daily off time (measured by patients’ home diaries).  During the 26-week study, mean adjusted total daily off time decreased from baseline by 1.85 hours (29%) in individuals treated with 1.0 mg/d of rasagiline, 1.41 hours (23%) in those treated with 0.5 mg/d of rasagiline, and 0.91 hours (15%) in patients treated with placebo.  Compared to placebo, patients treated with 1.0 mg/d of rasagiline had 0.94 hours less off time per day while patients treated with 0.5 mg/d of rasagiline had 0.49 hours less off time per day.  Patients’ daily increase in on-time corresponded to the decrease in off time.  In the 0.5 mg/d rasagiline group, all of the increase in on time was without troublesome dyskinesias.  In the 1.0 mg/d rasagiline group, 32% of the increase in on time included troublesome dyskinesias.  The dyskinesias did not lead to early terminations.   
The number of patients discontinuing for any reason was not significantly different between treatment groups.  Adverse events were reported in 87% of patients receiving placebo, 91% of patients receiving 0.5 mg/d of rasagiline, and 95% of patients receiving 1.0 mg/d of rasagiline.  Adverse events that were significantly more common in patients treated with rasagiline (either dose) than placebo mainly involved the gastrointestinal tract and were dose related.
LARGO (Lasting effect in Adjunct therapy with Rasagiline Given Once daily)
The LARGO study was an 18-week, multi-center, double-blind trial in which 687 outpatients with PD treated with levodopa were randomized to receive adjunctive therapy with either rasagiline 1 mg po qd, entacapone 200 mg with every dose of levodopa, or placebo.  
The primary outcome measure was change in total daily off-time (measured by patient diaries).  Both rasagiline and entacapone reduced mean total daily off-time from baseline to treatment by more than 1 hour, almost three times more than the reduction with placebo.  (-1.18 h rasagiline, -1.2 h entacapone, - 0.4 h placebo; p = 0.0001, p < 0.0001 respectively for comparisons vs placebo).  This effect was evident at the study’s first efficacy assessment (week 6) and was sustained throughout the study.  The two active treatments also increased daily on-time without troublesome dyskinesia; no change in the duration of on-time with troublesome dyskinesia was recorded.  

Frequency of adverse events was similar for all treatments.                        
Conclusions:

Rasagiline (Azilect) may be neuroprotective and it reduces off time in patients with advanced PD who are being treated with levodopa.  Rasagiline’s efficacy in managing motor fluctuations is comparable to that of entacapone (Comtan) and the dopamine agonists (pergolide mesylate, pramipexole, and ropinirole hydrochloride).  Its advantages are its once-daily administration, lack of need for titration, and lack of psychiatric side effects (hallucinations, somnolence, and confusion).  A disadvantage is its potential to interact with other psychotropic agents.         
Recommendation:

Rasagiline:  recommended for addition to the formulary.
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