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Attention-deficit Hyperactivity Disorder Overview:
· Common pediatric mental disorder that can continue into adulthood

· Characterized by hyperactivity, impulsivity and inattention

· Pathophysiology unknown but dysfunction of how norepinephrine and dopamine are utilized by the brain

· Norepinephrine normally regulates/maintains alertness and attention

· Dopamine regulates learning, motivation and memory

· Appears that brain development is atypical

· ADHD coexists with learning disabilities, defiant conduct, anxiety, and depressive disorders

· Goal of therapy is to improve behavior and increase attention

· Treatment options include

· Behavioral Therapy

· Effectiveness improves when combined with medication therapy

· Focus on behavioral modifications

· Pharmacologic Therapy

· Stimulants

· Methylphenidate and dextroamphetamine

· Non-stimulants

· Atomoxetine

· Bupropion

· Tricyclic antidepressants

· Clonidine and guanfacine

· Typical course of pharmacologic therapy

· Once diagnosed with ADHD if patient has no contraindications to stimulants a dose of stimulants can be tried. The dose can be titrated every 1-4 weeks. If initial therapy does not work, you can switch to intermediate or long-acting agents or switch to another stimulant. If the patient still does not receive benefit or has contraindication to the stimulant, consider non-stimulants or re-evaluate diagnosis
Stimulants: ALL ARE CONTROLLED SUBSTANCES (CII)
· Methylphenidate 
· Mechanism of action: blocks the reuptake of norepinephrine and dopamine into presynaptic neurons; appears to stimulate the cerebral cortex and subcortical structures similar to amphetamines. In ADHD since there is a dysregulation of Dopamine and Norepinephrine, methylphenidate would make more available to allow an improvement in attention and provide more ability for a patient to feel the reward of engaging in a task

· An isomer of methylphenidate is also available called dexmethylphenidate 

· Pharmacokinetics:

· Methylphenidate is available in immediate release and extended release formulations

· Absorption: Readily absorbed

· Immediate release formulations have on onset of 30 mins and a duration of 4-6 hours
· Extended release formulations have longer onset (few hours) and longer duration~8 hours

· Methylphenidate undergoes hepatic metabolism and is excreted in the urine

· Contraindications:

· Hypersensitivity to methylphemidate

· Severe anxiety

· Glaucoma (closed angle)

· W/in 14 days of MAO inhibitor use

· Family history of Tourettes 

· Adverse effects (and management suggestions)

· FDA recommends that patients are evaluated for cardiac problems because there have been reports of sudden deaths

· Sleep disturbances (give doses earlier in the day)

· Tics (discontinue or change stimulants)

· GI upset, nausea (administer after meals)

· Decreased appetite (divided dose, give snacks in evening, use short-acting agent)
· Growth delay (Consider drug holiday)

· Rebound symptoms (Change to long acting agents)

· Products and dosing:

· Typical give doses in the AM. Twice daily doses given at breakfast and lunch Adjust on weekly basis based on response

· Short-acting agents

· Methylphenidate (Methylin, Ritalin)

· Initial: 5mg two times daily

· Range: 5-20mg 2-3 times daily

· Dexmethylphenidate (Focalin)

· Initial: 2.5mg two times daily 

· Range:5-10mg twice daily

· Intermediate-acting

· Methylphenidate (Ritalin SR, Metadate ER, Methylin ER)

· Initial: 10mg once daily

· Range: 20mg-40mg daily

· Extended-acting
· Concerrta and Methadate CD have a biphasic release in which a portion of the dose is released in the first 1-2 hours, then remainder over the next 8-12 hours

· Methylphenidate (Concerta)

· Initial: 18 mg QAM

· Range: 18-54mg daily

· Methylphenidate (Methadate CD, Ritalin LA)

· Initial: 20 mg QAM

· Range: 20-60mg daily

· Dexmethylphenidate (Focalin XR)

· Initial: 5-10mg daily 

· Range: 10-20 mg daily

Dextroamphetamine  and Dextroamphetamine/Amphetamine combinations
· Mechanism of action: Amphetamines are noncatecholamine, sympathomimetic amines that promote release of catecholamines (primarily dopamine and norepinephrine) from their storage sites in the presynaptic nerve terminals. As with methylphenidate this helps improve attention and ability to stay on task

· Pharmacokinetics:
· Well absorbed 

· Onset 30-60 mins

· Duration of action 4-6 hours

· Heptic metabolism and excretion in the urine

· Contraindications and Adverse effects are the same as methylphenidate

· Products and dosing:

· Typical give doses in the AM. Twice daily doses given at breakfast and lunch Adjust on weekly basis based on response

· Short-acting agents

· Detroamphetamine (Dexedrine)

· Initial: 2.5-5mg every morning

· Range: 5-10mg 2 times daily

· Intermediate-acting

· Dextroamphetamine /amphetamine salts (Adderall)

· Initial: 2.5mg-5mg once to twice daily

· Range: 10mg-30mg daily or 5-20mg twice daily

· Detroamphetamine (Dexedrine Spansule)

· Initial: 5mg every morning

· Range: 5-15mg 2 times daily or 5-30mg daily

· Extended-acting

· Dextroamphetamine /amphetamine salts (Adderall XR)

· Provides 50% of dose as immediate release and 50% as extended release

· Initial: 5mg-10mg every morning once daily

· Range: 10mg-30mg daily or 5-20mg twice daily

· Contraindications and Adverse Effects are the same as methylphenidate 
Lisdexamfetamine (Vyvanse)

· Mechanism of action: 
· Prodrug that is converted to dextroamphetamine 

· Pharmacokinetics:

· Rapid absorption

· Onset 60-90min
· Duration of action 9 hours

· Prodrug is convert by cleaving lysine residue in gut

· Dextoamphetamine metabolized as discussed above
· Contraindications and Adverse effects are the same as other stimulants
· Products and dosing:

· 30mg Q AM increase by 10-20mg/day at weekly intervals until goal response. MAX is 70mg/day

NON-STIMULANTS

· Atomoxetine (Strattera) (not a controlled substance; higher cost)
· Typically second or third line agent

· Mechanism of Action: Norepinephrine reuptake inhibitor. Inhibits the ability of pre-synaptic  norepinephrine from removing norepinephrine from the synaptic cleft
· It takes ~4weeks to see full clinical effect

· Pharmacokinetics:

· Oral absorption is good

· Metabolism: CYP2D6. 

· A small percentage of the population are consider Poor CYP2d6 metabolizers and therefore typical doses can cause supratherapeutic concentrations in the body

· Half life is normal metabolizers is 5 hours; Half-life increases up to 24 hours for poor metabolizers

· Dose adjustment is needed

· Excretion: renal and feces

· Adverse Effects

· Similar to stimulants

· Dyspepsia, Nausea, Vomiting

· Somnolence

· Decreased appetite

· Increased BP and HR

· Possible slow height and weight

· Hepatotoxicity  (rare)

· Suicidal Ideation (rare)

· Dosing

· Starting dose:

· ≤70kg 0.5mg/kg per day divided once to twice daily

· >70kg 40mg po daily

· Range:

· 40-80mg/day in one to two divided doses

· Bupropion (Wellbutrin, Wellbutrin SR, Wellbutrin XR)

· Mechanism of action: Norepinephrine and Dopamine reuptake inhibitor
· See Antidepressant handout for more info!

· Be careful of the various dosage forms

· High doses associated with seizures

· Contraindicated in  those with seizure disorders or eating disorders

· Dosing:


· SR=bid

· XL=once daily

· Initial Dosing

· 7mg/kg/day x 7days for Peds; 150mg daily (SR or XL)

· Range

· 150-450mg/day (max 400mg for SR and 450mg for XL

· Max 6mg/kg /day or 400mg/kg/day

· Clonidine/guanfacine
· Mechanism of action: central α2-agonists and therefore inhibit pre-synpatic release of norepinephrine

· Typically adjunctive agents to control disruptive or aggressive behavior. Also alleviates stimulant induced insomnia

· Adverse effects:

· Sedation (subsides 2-3 weeks after start of therapy)

· Hypotension

· Rebound hypertension (usually when doses are missed)

· Dosing

· Clonidine

· Initial

· 0.05mg daily

· Range

· 0.1mg once to four times daily 

· Guanfacine

· Initial

· 0.5mg qHS

· Range

· 1.5-3mg/day divided in 2-3 doses

