Selegiline Transdermal System
(EMSAM(, Bristol-Myers Squibb Company)

Classification:
Antidepressant Agent, MAOI (Monoamine Oxidase Inhibitor)
Pharmacology:

Selegiline is an irreversible inhibitor of monoamine oxidase (MAO) A and B, with greater affinity for MAO-B.  Selegiline is thought to exert its antidepressant effects by potentiating monoamine neurotransmission in the central nervous system (CNS).  MAO-A and MAO-B play important roles in the catabolism of neurotransmitter amines such as norepinephrine, dopamine, and serotonin, as well as neuromodulators such as phenylethylamine in the CNS.
Pharmacokinetics:


Absorption:
25-30% of the selegiline content of the patch is delivered systemically over 24 hours
Distribution:
Following dermal application selegiline rapidly distributes to all body tissues and penetrates the blood-brain barrier.  Approximately 90% is bound to plasma proteins.
Metabolism:
Selegiline is metabolized initially via N-dealkylation or N-depropargylation to form N-desmethylselegiline or R(-)-methamphetamine.  CYP2B6, 2C9, 3A4/5 are major contributing enzymes involved in the formation of R(-)-methamphetamine.  CYP2A6, 2B6, and 3A4/5 contribute to the formation of R(-)-amphetamine from N-desmethylselegiline.  Transdermal dosing results in substantially higher exposure to selegiline and lower exposure to metabolites compared to oral dosing, where extensive first-pass metabolism occurs.
Elimination:
10% recovered in the urine, 2% recovered in the feces, 63% unabsorbed, and 25% unaccounted for.  Mean half-life for selegiline and its 3 metabolites range from 18-25 hours.
Indications:
Selegiline transdermal is indicated for the treatment of major depressive disorder.
Dosage:

The recommended starting and target dose is 6mg/24 hours.  Increases in dose should occur at increments of 3mg/24 hours at intervals of no less than 2 weeks.  Maximum recommended dose is 12mg/24 hours.  Dietary restriction of tyramine-rich foods and beverages are necessary at the 9mg and 12mg doses and should be continued 2 weeks after discontinuation or switch to 6mg patch.
Contraindications
· Hypersensitivity to selegiline or any component of the transdermal system
· Concomitant use with SSRIs, SNRIs, TCAs, bupropion, mirtazapine, meperidine, analgesic agents such as tramadol, methadone, and propoxyphene, dextromethorphan, St. John’s wort, cyclobenzaprine, other MAOIs or oral selegiline, simpathomimetic amines. 

· Carbamazepine or oxcarbazepine due to metabolic interaction (2-fold increase in selegiline plasma concentrations with carbamazepine).
· Elective surgery requiring general anesthesia.  Selegiline should be discontinued at least 10 days prior to surgery.  Cocaine and local anesthesia containing sympathomimetic vasoconstrictors should not be used.
· Use in patients with pheochromocytoma

Precautions
· Pregnancy category C

· Orthostatic hypotension
· Activation of mania or hypomania

· Patients with a history of recent myocardial infarction or unstable heart disease

· Hypertensive crisis following ingestion of tyramine-rich diet
· Serotonin syndrome when administered with other agents that increase serotonergic activity.  Typically 4-5 half-lives (of parent or active metabolite) should elapse when discontinuing a serotonergic agent before initiating treatment with transdermal selegiline.
Interactions:

· Transdermal selegiline has not been reported to have any clinically significant CYP inhibition.  
· Carbamazepine and oxcarbazepine may significantly increase selegiline levels by an unknown mechanism.

· Concomitant use with SSRIs, SNRIs, TCAs, bupropion, mirtazapine, meperidine, analgesic agents such as tramadol, methadone, and propoxyphene, dextromethorphan, St. John’s wort, cyclobenzaprine, other MAOIs or oral selegiline, simpathomimetic amines or any other agents which may increase the risk of serotonin syndrome or hypertensive crisis.

· High tyramine dietary intake with 9mg and 12mg patch. 
Adverse Reactions:

Application site reactions (24-40%), headache (18%), insomnia (12%), hypotension (9.8-3%), diarrhea (9%), dry mouth (8%), dyspepsia (4%), rash (4%), sexual dysfunction (0-1%), mean weight change -1.2 lbs
Costs and Monitoring:

Cost is $12.46 per 6mg, 9mg, or 12mg/24hr patch strength.

Nardil® (phenelzine) and Parnate® (tranylcypromine) are monoamine oxidase inhibitors currently on formulary.  Phenelzine 45-90mg per day price ranges from $1.53 to $2.04.  Tranylcypromine 30-60mg per day price ranges from $2.52 to $5.04.  Both agents are available as tablets.
Patients should be monitored for clinical worsening, suicidality or unusual changes in behavior.  Vital signs including blood pressure and pulse should be monitored.
Product Identification:

Transdermal patch: 6mg/24hr, 9mg/24hr, 12mg/24hr
Efficacy:
The efficacy of selegiline 6mg/24 hour transdermal system was established in two randomized, double-blind, placebo-controlled trials.  Both studies included patients 18-65 years of age with moderate to severe depression (HAM-D score ≥ 20 needed for entry).  Patients with an Axis I or II diagnosis other than major depressive disorder were excluded along with patients with a medical illness that could compromise patient safety or interfere with implementation of the protocol.  

The first study was a 6 week trial with 177 outpatients which excluded patients that had failed to respond to more than one adequate trial of an approved antidepressant for the current episode of depression.2  Patients in this study were also placed on a tyramine restricted diet.  HAM-D, MADRS and CGI scores showed significant improvement for selegiline transdermal vs. placebo at endpoint (HAMD17 p=0.01, HAMD28 p=0.004, MADRS p=0.005).  HAM-D and MADRS scores separated from placebo as early as 1 week after initiation of treatment.  Patients in the selegiline transdermal group also had significantly more responders (≥ 50% reduction in total score) than placebo based on the HAM-D 17 (p=0.04) and HAM-D 28 (p=0.03).
The second study was an 8 week trial with 365 outpatients which did not exclude patients with more than 1 failed trial of an antidepressant for the current episode of depression and did not require any dietary tyramine restriction.3  MADRS and HAM-D 28 scores showed significant improvement for selegiline transdermal vs. placebo at endpoint (MADRS p=0.001 and HAM-D 28 p=0.039).  The HAM-D 17 scores did not show any significant improvement for selegiline transdermal vs. placebo any time during the study.  MADRS scores separated from placebo at week 4; however HAM-D 28 scores did not separate from placebo until endpoint at week 8.  Patients in the selegiline group did not have significantly more responders vs. placebo based on the HAM-D 17 (p=0.471) or HAM-D 28 (p=0.589).
Conclusions:

The selegiline transdermal patch does not require a tyramine restricted diet at the 6mg per day dose, whereas Nardil® (phenelzine) and Parnate® (tranylcypromine) require tryramine restriction at all doses.  Selegiline transdermal is currently the only antidepressant available in a transdermal system; however, along with this system comes the possibility of application site reactions (24-40%).  Current formulary MAOIs are only available in tablet formulation.  Currently clinical studies are not available comparing the efficacy of selegiline transdermal vs. currently available MAOIs or other antidepressants.  Drug-drug interactions are still a concern when using transdermal selegiline.  Selegiline transdermal is approximately 4 times more expensive than the current formulary MAOIs. 
Recommendation:

Addition to the formulary is not recommended
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