Methylphenidate Hydrochloride Extended-Release Capsules
 (Metadate CD()

Classification:
Central Nervous System Stimulant 

Pharmacology:

Methylphenidate is thought to block the reuptake of norepinephrine and dopamine into the presynaptic neuron and increase the release of these monoamines into the extraneuronal space.  Methylphenidate is a racemic mixture, the d-threo enantiomer is more pharmacologically active than the l-threo enantiomer.  The extended-release capsules comprise both immediate-release (IR), 30%, and extended-release (ER), 70%, beads. 
Pharmacokinetics:


Absorption:  Methylphenidate is readily absorbed. Metadate CD® has a plasma/time concentration profile showing two phases of drug release: The initial slope of Metadate CD® is similar to a methylphenidate immediate-release tablet, occurring 1.5 hours after dose intake and a second peak occurs approximately 4.5 hours after dose intake, followed by a gradual decline.
Distribution:  Racemic methylphenidate is 12-15 % bound to plasma proteins.  
Metabolism: Methylphenidate is metabolized via deesterification to alpha-phenylpiperidine acetic acid (ritalinic acid). The metabolite has little or no pharmacologic activity. In vitro studies showed that methylphenidate was not metabolized by cytochrome P450 isoenzymes, and did not inhibit cytochrome P450 isoenzymes at clinically observed plasma drug concentrations.
Elimination:  In healthy adult volunteers, the mean terminal half-life (t​1/2) of methylphenidate following administration of Metadate CD® (t1/2=6.8h) is longer than the mean terminal (t1/2) following administration of methylphenidate HCl immediate-release tablets (t1/2=2.9) and methylphenidate HCl sustained-release tablets (t1/2=3.4h). These observations suggest that the elimination process for Metadate CD® is controlled by the release rate of methylphenidate from the extended-release formulation, and that the drug-absorption is the rate-limiting process.  
Indications:


Indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in patients aged 6 years and older.1
Dosage:

Metadate CD® is administered once daily in the morning, before breakfast. Metadate CD® may be swallowed whole with the aid of liquids or the capsule may be opened and the capsule contents sprinkled onto a small amount of applesauce and given immediately.

Initial dose of Metadate CD® is 20 mg once daily.  Dosage may be adjusted in weekly 10-20 mg increments to a maximum of 60 mg/day taken once daily in the morning.

Contraindications:

· Patients with hypersensitivity to methylphenidate, dexmethylphenidate or other ingredients in the product

· Patients with rare hereditary problems of fructose intolerance, glucose-galactose malabsorption, or sucrase-isomaltase insufficiency should not take this medicine as the product contains sucrose.

· Patients with marked anxiety, tension, and/or agitation

· Patients with glaucoma

· Patients with motor tics and those with a family history or diagnosis of Tourette’s syndrome

· Patients treated with MAOIs (concurrent or within preceding 14 days)

· Patients with structural cardiac abnormalities, cardiomyopathy, serious arrhythmias, severe hypertension, angina pectoris, heart failure, recent myocardial infarction, hyperthyroidism/throtoxicosis or other serious cardiac problems.
· Patients given halogenated anesthetics due to risk of sudden increase in blood pressure during surgery.  If surgery is planned, Metadate CD® should not be taken on the day of surgery.

Precautions:

· Pregnancy Category C

· Patients with hypertension, heart failure, recent myocardial infarction, coronary artery disease, or other cardiac conditions

· Patients with pre-existing psychosis

· Patients with bipolar disorder

· Patients with a seizure disorder or history of seizures

· Patients with history of drug dependence or alcoholism  

· Use in children under 6 years of age

Interactions:
· Clearance of methylphenidate might be affected by urinary pH, either being increased with acidifying agents or decreased with alkalizing agents.
· Dexmethylphenidate should not be used in patients treated with a monoamine oxidase inhibitor (MAOI) currently or within the preceding two weeks due to the risk of hypertensive crisis

· Possible increase in blood pressure with concomitant pressor agents

· Methylphenidate use may decrease the effectiveness of antihypertensives

· Methylphenidate has been reported to inhibit coumarin anticoagulants, anticonvulsants (e.g. phenobarbital, phenytoin, primidone), phenylbutazone and some antidepressant agents (e.g. TCAs and SSRIs).
· Serious adverse events have been reported in concomitant use with clonidine although no causality for the combination has been established. Using methylphenidate in combination with clonidine or other centrally acting alpha-2 agonists has not been systematically evaluated.
· Risk of sudden blood pressure increase during surgery with halogenated anesthetics.  Metadate CD® should not be taken on the day of the surgery.
Adverse Reactions:

During the controlled clinical trials there were two drug discontinuations due to adverse events including rash and pruritus in one patient and headache, abdominal pain, and dizziness in another patient.  Treatment-emergent events that occurred in 5% or more of patients treated with Metadate CD® include: headache 12% (placebo 8%), abdominal pain 7% (placebo 4%), anorexia 9% (placebo 2%), and insomnia 5% (placebo 2%).
Costs and Monitoring:

Metadate CD® 10mg, 20mg and 30mg $2.30 per capsule, 40mg $3.15 per capsule, and 50mg and 60mg $4.21 per capsule; QD dosing

Price Comparison:

Concerta® 18mg $3.10, 27mg $3.18, 36mg $3.28, 54mg $3.57, QD dosing

Methylphenidate 5mg $0.07, 10mg $0.10, 20mg $0.13, BID-TID dosing
Schedule CII

In patients with cardiac disease or findings suggesting cardiac disease an EKG is recommended.  Height and weight in children and adolescents.  Periodic CBC with differential and platelet count is recommended during prolonged therapy.
Product Identification:

· 10 mg green/white capsule, imprinted with “UCB 579” in white letters on the white cap and “10 mg “ in black letters on the white body of the capsule

· 20 mg blue/white capsule, imprinted with “UCB 580” in white letters on the blue cap and “20 mg “ in black letters on the white body of the capsule

· 30 mg reddish-brown/white capsule, imprinted with “UCB 581” in white letters on the reddish-brown cap and “30 mg “ in black letters on the white body of the capsule
· 40 mg yellow ivory/white capsule, imprinted with “UCB 582” in white letters on the yellow ivory cap and “40 mg “ in black letters on the white body of the capsule
· 50 mg purple/white capsule, imprinted with “UCB 583” in white letters on the purple cap and “50 mg “ in black letters on the white body of the capsule
· 60 mg white/white capsules, imprinted with “UCB 584” in black letters on the white cap and “60mg” in black letters on the white body of the capsule
Efficacy:

Metadate CD® (MCD) was evaluated in a 3 week double-blind, parallel, placebo-controlled trial in 321 children 6-16 years of age with ADHD.2  Subjects randomized to MCD were initiated on 20mg once daily and titrated up to a maximum of 60mg per day.  The primary outcome measure was a reduction in ADHD symptom severity using  the 10-item Conners’ Global Index teacher version.  The mean age of the participants was 9 years and the MCD mean dose at study endpoint was 40.7mg per day (1.28 mg/kg/day).  MCD significantly improved ADHD symptoms ratings vs. placebo on the primary outcome measure as well as many secondary efficacy measures.  The only side effect significantly greater for MCD vs. placebo was anorexia.
Metadate CD® (MCD), Concerta® (CON), and placebo were compared in a double-blind, double-dummy, 3-way crossover study.3  Eligible patients were assigned to a dose level according to their preexisting dosing requirement for MPH and remained at this level for the study duration (MCD 20, CON 18 or Placebo; MCD 40, CON 36, or Placebo; MCD 60, CON 54, or Placebo).  Each of the 3 treatments was administered for 7 days without an intervening washout period.  On the 7th day of each treatment week children attended a laboratory school where assessments for response, assessments for adverse events, and patient and parent side effect reports were obtained.  The 3 primary outcome measures were the Swanson, Kotkin, Atkins, M/Flynn, Pelham Scale (SKAMP) consisting of 6 deportment items and 7 attention items as well as the Permanent Product (PERMP) math test.  Outcome assessments were conducted at 1.5, 3, 4.5, 6, 7.5, and 12 hours after dose.  Results indicated that MCD>CON>Placebo during the morning hours, MCD=CON>Placebo during the afternoon and CON>MCD=Placebo in the early evening.  Overall, MCD showed superior reduction in ADHD symptoms during the early morning hours and CON showed superior reduction in ADHD in the early evening.  Both active treatments appeared to be equivalent and superior in efficacy to placebo in efficacy during the afternoon.  There were no significant differences among the 3 treatments with regard to adverse events, side effect ratings, or vital signs.
A second randomized, double-blind, three-arm, parallel-group efficacy study compared Equasym™ XL (marketed as Metadate CD® in the US), immediate release methylphenidate (dosed twice daily), and placebo.4  Subjects included in the study were 6-12 years of age with one of the three subtypes of ADHD per DSM-IV on a stable dose of methylphenidate for at least 3 weeks prior to screening.  The primary efficacy measure was the difference between active treatments in the inattention/overactivity component of the overall Teacher’s IOWA Conners’ Questionnaire during the final week of treatment (week 3).  A total of 318 patients received at least one dose of study medication.   Equasym™ XL was non-inferior to methylphenidate immediate release given twice-daily and both methylphenidate treatment groups experienced significant improvement compared to placebo (p< 0.001).     

Conclusions:

Based on the available published literature, Metadate CD® appears to be an efficacious and relatively safe medication for the treatment of ADHD with the convenience of once daily dosing.  Metadate CD® is available in a capsule formulation consisting of IR and ER beads in which the contents can be sprinkled on applesauce and consumed.  The current formulary biphasic methylphenidate product, Concerta®, is available in an osmotic tablet formulation.  The two biphasic once daily products are similar in cost with Metadate CD® being slightly less expensive at the lower end of the dosage range and Concerta® being slightly more expensive at the upper end of the dosage range.  One study indicates that although Metadate CD® and Concerta® are effective for the treatment of ADHD, Metadate CD® may have superior efficacy in the early morning hours and Concerta® may be more effective in the early evening.3  One non-inferiority study did not find Equasym™ XL (marketed as Metadate CD® in the US) to be inferior to immediate release methylphenidate dosed twice a day and both methylphenidate products were superior to placebo.  A 40mg dose of Metadate CD® is 12x more expensive than the equivalent daily dose of immediate release methylphenidate. 
Recommendation:

Addition to the formulary is recommended.
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