Dexmethlyphenidate Hydrochloride Extended-Release
(Focalin XR()

Classification:
Central Nervous System Stimulant 

Pharmacology:

Dexmethylphenidate hydrochloride is the pharmacologically active d-threo enantiomer of racemic methylphenidate (Ritalin®).  Dexmethylphenidate 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.
Pharmacokinetics:


Absorption:  Mean absolute bioavailability of dexmethylphenidate when administered in various formulations is 22-25%.  Dexmethylphenidate produces a bi-modal pharmacokinetic profile that displays a peak at approximately 1.5 hours (range 1-4 hours) and a second peak at approximately 6.5 hours (range 4.5-7 hours) after administration.  Focalin® XR uses the proprietary SODAS® (Spheroidal Oral Drug Absorption System) technology.  Each capsule contains half immediate-release beads and half enteric-coated, delayed-release beads.    

Distribution: The plasma protein binding of dexmethylphenidate is not known; however, racemic methylphenidate is 12-15 % bound to plasma proteins.  The volume of distribution for dexmethylphenidate is 2.65 + 1.11 L/kg.

Metabolism: Dexmethylphenidate is primarily metabolized by de-esterification to d-ritalinic acid, which has little to no pharmacologic activity. 
Elimination: The elimination half-life of dexmethylphenidate in adults is variable with a mean of 3 hours (typical range 2-4.5 hours).  Children tend to have a slightly shorter elimination half-life ranging from 2-3 hours.

Indications:


Indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in patients aged 6 years and older1
Dosage:

Recommended starting dose for patients not currently taking racemic methylphenidate, dexmethylphenidate, or patients who are on stimulants other than methylphenidate is 5 mg once daily for pediatric patients and 10 mg once daily for adults.  Dosage adjustments may be made at weekly intervals in 5 mg increments in pediatric patients and 10 mg increments in adults (maximum recommended dose is 20 mg per day for children as well as adults).  Extended-release capsule may be opened and beads may be sprinkled on applesauce if necessary.
For patients currently using methylphenidate, the recommended starting dose of dexmethylphenidate XR is one half the total daily dose of racemic methylphenidate.

Patients currently taking dexmethylphenidate immediate release can be converted to the extended-release by using the same total daily dose of dexmethylphenidate given once daily.

Contraindications:

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

· 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, or other serious cardiac problems

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:

· Coadministration of antacids or acid suppressants may alter the release of dexmethylphenidate because the modified release component is pH dependent

· 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), and tricyclic agents (e.g. imipramine, clomipramine, desipramine).

Adverse Reactions:

Focalin XR® has demonstrated similar bioavailability to the immediate-release formulation and has, therefore, demonstrated a similar CNS-stimulant side-effect profile.  The most common reasons for drug discontinuation were motor or vocal tics, anorexia, insomnia, and tachycardia in the child and adolescent clinical trials.  Increased blood pressure may also been reported and appears to be dose dependent.
Costs and Monitoring:

Focalin XR® 5mg $3.31, 10mg $3.35, 15mg $3.45, and 20mg $3.45 per capsule, QD dosing
Price Comparison:

Focalin® 5mg $0.73 and 10mg $1.05, BID dosing

Concerta® 18mg $3.25, 27mg $3.33, 36mg $3.44, 54mg $3.74, QD dosing

Metadate CD® 10mg $2.87, 20mg $2.87, 30mg $2.87, 40mg $3.94, 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:

Capsule (extended release): 

5 mg light blue, imprinted NVR D5

10 mg light caramel, imprinted NVR D10

15 mg green, imprinted NVR D15

20 mg white, imprinted NVR D20
Efficacy:

The efficacy of Focalin XR® for the treatment of ADHD was demonstrated in randomized, placebo-controlled studies in children and adolescents as well as adults.  The first study randomized 54 children 6-12 years of age, stabilized on methylphenidate 20-40mg per day.2  Patients received 5 days of treatment with Focalin XR® 20mg/day or placebo after a 1 day wash-out.  Evaluations occurred before medication administration and 1, 2, 4, 6, 8, 10, 11, and 12 hours after medication administration.  In the primary efficacy measure, Focalin XR® 20mg per day group showed significant improvement over placebo as early as the 1 hour postdose SKAMP-Combined score (p<0.001).  Significant improvement in the SKAMP-Combined score was maintained 12 hours after medication administration.
A second study included 97 children and adolescents 6-17 years of age.3  Patients were randomized to Focalin XR® (up to 30mg per day) or placebo for 7 weeks.  The primary efficacy measure, Conners ADHD Scale-Teacher version (CADS-T) total subscale score from baseline to final rating significantly improved with Focalin XR® compared with placebo (p<0.001).
The efficacy of Focalin XR® for the treatment of ADHD in 221 adults (ages 18-60) was demonstrated in a 5-week randomized, double-blind, placebo-controlled study.4  Patients were randomized to receive a fixed dose of 20mg, 30mg, or 40mg of Focalin XR® or placebo once daily (initiated at 10mg per day and titrated at 10mg per week increments).  All three doses of Focalin XR® were significantly better than placebo with no obvious increase in efficacy with increasing dose.

To date, two safety and efficacy comparisons between Focalin XR® and methylphenidate products have been conducted.5-6  The first study was a randomized, multicenter, double-blind, 5-period, crossover study conducted in children aged 6-12 years with ADHD.5  The crossover design allowed each child to be exposed to each of the five treatments which included d-methylphenidate ER 20mg, d-methylphenidate ER 30mg, d,l- methylphenidate ER 36mg, d,l- methylphenidate ER 54mg, and placebo.  The efficacy of each medication was assessed in a laboratory classroom setting after 7 days of treatment.  Patients included in the study had previously been treated and stabilized on d,I- or d- methylphenidate.  Children were excluded from the study if they had a tic disorder or Tourette’s syndrome, seizure disorder, psychiatric illness, substance abuse disorder, taking ADHD medication other than methylphenidate, antidepressants or psychotropic medications.  Patients were also excluded if they had begun psychotherapy within the last 3 months or were home schooled.  Patients were instructed to discontinue their regularly prescribed ADHD medication 6 days prior to study entry.  The primary efficacy variable was the change from pre-dose to 2hrs post-dose in the Swanson, Kotkin, Agler, M-Flynn, and Pelham (SKAMP) Rating Scale-Combined score.  Patients were also assessed hourly using this scale throughout the 12hr treatment day.
A total of 84 subjects were randomized to receive treatment and were included in the efficacy and safety analysis, with 81 subjects completing all of the treatment sequences.  No patient discontinued treatment or had dose adjustments due to side effects.  No deaths or serious adverse events were reported.  Side effects reported were similar between treatment groups, the most commonly reported side effect was headache (n=10 with dexmethylphenidate and n=7 with methlyphenidate).  At each time point from 1-6 hours post-dose, a significantly greater effect was demonstrated in favor of d-MPH ER 20mg vs. d,l-MPH ER 36mg and d-MPH ER 30mg vs. d,l-MPH ER 54mg.  In contrast, a significantly greater effect was demonstrated in favor of d,l-MPH ER 36mg vs. d-MPH ER 20mg at 10-12 hours post-dose and d,l MPH ER 54mg vs. d-MPH ER 30mg at 11 and 12 hours post-dose.  Similar effects were also seen in the Silva R 2008 study.6  The difference in time profile of effects between these agents is likely attributed to the different drug-release technologies and % immediate-release vs. extended-release or delayed-release composition of these products.  Concerta® has 22% immediate-release and 78% extended-release through an osmotic release system, where as Focalin XR® has a 50% immediate-release and 50% delayed-release beaded formulation. 
Conclusions:

Adequate studies are not available to conclude if Focalin XR® provides a superior drug profile in regard to safety, tolerability and efficacy with methylphenidate.  Two studies comparing Focalin XR® to Concerta® found greater improvement with Focalin XR® in the earlier hours after dosing, whereas the effect of Concerta® lasted longer throughout the day and was superior in the later hours.5  The difference in time profile of effects between these agents is likely attributed to the different drug-release technologies and % immediate-release vs. extended-release composition of these products rather than a difference between dexmethylphenidate and methylphenidate.   Side effects reported in the dexmethlyphenidate and methlyphenidate groups were similar.  Focalin XR® is comparable in price to Concerta® and Metadate CD®, which are currently available on the formulary and are also administered once daily.  Focalin XR® is $1.35 to $1.89 more expensive per day than Focalin® for daily doses of 20mg and 10mg respectively.  Focalin XR® is $3.15 to $3.19 (13-17x) more expensive per day than equivalent doses of generic methylphenidate 40mg and 20mg respectively.   

Recommendation:

Not recommended for addition to the formulary.
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