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EDUCATIONAL OBJECTIVES After the completion of this activity on Attention Deficit/Hyperactivity Disorder, pharmacists will be able to: 1.) Discuss the etiology and pathophysiology of ADHD. 2.) Describe ADHD diagnosis criteria. 3.) Review pharmacological treatments for ADHD. 4.) Outline non-pharmacological treatment options for ADHD. Introduction Attention deficit/hyperactivity disorder (ADHD) is a psychological medical condition that in recent years has come under considerable debate. Although a great amount of controversy surrounds this condition, there has been a significant amount of medical literature published on this topic in the past several decades. ADHD is one of the most common neurobehavorial disorders in children, but may affect people of all ages, races, sexes, and cultural backgrounds.1-4 In the United States, ADHD occurs in 6% to 9% of children and approximately 4% of adults.1,2,4 ADHD is a childhood disorder that can begin to affect children around the age of 3 years.5 However, most newly diagnosed cases occur around the age of 7 years, and approximately 60% of childhood cases will continue into adulthood.1,2,4 Compared to girls in the United States, boys are three times more likely to be diagnosed with ADHD.2 This threefold increase is believed to be due to the increase in hyperactivity and conduct disorders in young boys compared to girls.1,2 This diagnostic ratio continues into adulthood.1,2 ADHD is trademarked by hyperactivity, impulsivity, and distractibility and may produce impairments in social networking, academic performance, and occupational function.1-5 ETIOLOGY AND PATHOPHYSIOLOGY Currently, there are many theories about the potential causes of ADHD, including genetic, environmental, and psychosocial. Although rare cases may be attributed to a single event, such as a brain injury or frontal lobe epilepsy, the majority of ADHD cases arise from a culmination of risk factors.5,6 These factors and ADHD have a direct relationship - the more risk factors one has, the greater the chance of showing signs and symptoms of ADHD. In family studies, first degree relatives of a person with ADHD have a 4 to 8 times increased risk of developing ADHD compared to the general population.1,2,4,6 In twin studies, monozygotic twins have up to a 90% ADHD coinheritance rate.1,2 Environmental risk factors may include maternal smoking, lead exposure, low social class, marital distress, and unfavorable parent-child relationships.1,2,6 The exact pathophysiologic mechanism of ADHD is unknown. There are no biological markers to check for ADHD; however, brain imaging indicates that ADHD patients have decreased volume and hypoperfusion in many regions of the brain, including the right prefrontal cortex, caudate, and cerebellum.1,2,5 In children with ADHD, thinning of the cortex indicates a delay in cortical thickening. This delay is thought to be responsible for impairing the ability to prioritize tasks, make decisions, control motor functions, and orient oneself to place and time. Hypoperfusion to the anterior cingulate areas cause problems with organization, retaining information, and motivation to complete activities.2,6 Not only is brain volume thought to be a culprit in the pathophysiology, but genetic changes to the cholinergic, dopaminergic, and serotonergic pathways may also be responsible.1,2,6 Despite these effects, no single change is responsible for ADHD symptoms, as it is likely to be a culmination of changes



in several pathways. Deficits to the dopamine reward pathway in the ADHD brain impairs the ability to resist distractions, regulate arousal, and attend to information that is dull and repetitive.1,6 This down regulation dysfunction involves multiple dopaminergic receptors and the dopamine presynaptic transporter protein.1 Norepinephrine and epinephrine act as agonists at dopaminergic receptors. Treatment with stimulants, whose pharmacological effect is to increase the amount of these neurotransmitters in the synapse, has been shown to enhance cortical thickening and replenish the neurotransmitter deficits.1,2,6 DIAGNOSIS ADHD diagnosis cannot be accomplished from a single diagnostic test, but rather from a combination of patient history, physical exam, parent and teacher interviews, and the Diagnostic and Statistical Manual of Mental Disorders (DSM-V) criteria for ADHD.1-5 As with all mental health diagnoses, it is important to first closely examine the patient and rule out other medical conditions that could be responsible for symptoms before beginning treatment. To meet eligibility criteria for diagnosis, children must have six or more symptoms and adults must have greater than five symptoms from the DSM-V criteria for ADHD.7 These symptoms must be present in at least two different locations, such as school, work, or social settings, and must have occurred before the age of 12 years old.1,2,7 Symptoms must be present for at least six months and to a degree that is inconsistent with a patient’s natural level of development. 1,2,5,7,8 Symptoms must be interfering with the patient’s quality of life, including social, occupational, or academic settings.1,2,7,8 The rationale for patients displaying symptoms in multiple settings is to prevent ADHD over-diagnosis. Based on the results of the evaluation, clinicians use the findings, number and severity of symptoms, duration, and level of impairment, to categorize ADHD patients into one of three categories- inattentive (10-15%), hyperactivity and impulsivity (5%), or a combination of both (80%).1,2,7 However, it is important to remember that every ADHD patient is unique. Patients will display a variety of symptoms that range in level of impairment, and treatment will need to be patient specific. Despite symptoms and treatment being similar between children and adults, establishing an adult diagnosis of ADHD is more difficult than confirming a childhood diagnosis.2,8 Adult diagnosis requires recollection of symptoms from childhood. Family, friends, spouses, and employers of adults with suspected ADHD are typically unfamiliar with common symptoms. For this reason, doctors may require adult patients to obtain old records and school report cards, as well as talking to teachers and anyone else that knew the patient when they were young.1,2,8,9 An estimated two thirds of children with ADHD will continue to have symptoms as an adult.1,2,4 As age increases, symptoms of hyperactivity and impulsivity tend to decrease, but inattentiveness continues to remain.



Table 1: Diagnostic and Statistical Manual of Mental Disorders, Fifth EditionDiagnostic Criteria for Attention Deficit Hyperactivity Disorder7 Inattention



• Careless mistakes or lack of attention to detail • Reduced attention span • Poor listening skills • Cannot follow instructions and does not complete tasks when instructed • Difficultly organizing tasks • Avoids and/or dislikes chores or homework • Loses things easily • Easily distracted by extraneous stimuli • Forgetful



Hyperactivity/ Impulsivity



Hyperactivity • Fidgets with hands and feet and squirms in chair • Cannot remain seated when asked • Uncontrollable/inappropriate restlessness • Difficulty engaging in play or in leisure activities quietly • Often on the go and appearing to be driven by a motor • Excessive talking Impulsivity • Blurts out answers prior to completion of questions • Difficulty waiting turn • Interrupts or intrudes on others



TREATMENT There is no cure for ADHD, but if properly treated, therapy can lead to significant improvements in a patient’s health. Pharmacological treatment for ADHD is based around two primary types of pharmacological agents, stimulants and non-stimulants.1,5 Medications are usually patient specific. A medication that works for one child, may not work for another. In most cases, several medications must be tried before finding the one that works best for a particular child.5 The American Academy of Pediatrics (AAP) released guidelines for the treatment of ADHD in 2011.10 Treatment of children and youth with ADHD will vary depending upon the patient’s age. Pre-school aged children, defined as 4 to 5 years of age, are to be prescribed evidence-based parent and/or teacheradministered behavior therapy as the first line of treatment. If behavior interventions fail to provide significant improvement, then methylphenidate is the second line option. AAP recommends for clinicians to weigh the risks of initiating stimulants at an early age against the potential harm of delaying diagnosis and treatment. The preference of the young patient’s family is essential in determining a treatment plan.10 AAP recommends FDA-approved medications for ADHD treatment in elementary school children, aged 6 to 11 years old. Evidence based parent and/or teacher administered behavior therapy is recommended concomitantly with drug therapy. The evidence, in this age group, especially supports stimulant medication use. There is sufficient, but weaker, evidence for the non-stimulants atomoxetine, guanfacine ER, and clonidine ER. If patients are prescribed non-stimulants, atomoxetine is considered superior to guanfacine ER, which is considered superior to clonidine ER. The patient’s school and home environments are important aspects of the treatment plan as well.10 For adolescents 12 to 18 years of age, AAP recommends for primary care clinicians to prescribe FDA-approved medications for ADHD with the assent of the adolescent. Behavior therapy



may also be prescribed for ADHD treatment. AAP recommends a combination of both for this age group.10 STIMULANTS Although prescribing stimulant therapy for a child with hyperactivity seems counterintuitive, these agents actually have a calming effect on children with ADHD.5 More evidence is emerging on stimulants showing continuous improvements in academic performance. Stimulants are considered first line therapy in the treatment of ADHD, although drug selection may differ based on comorbid conditions.1,5 Stimulant medications come in many different dosage forms, such as capsules, pills, patches, or liquids. Some medications come in short-acting, long-acting, or extended release formulations. The long and extended release formulations have the same active ingredients as the short acting, but they are released more slowly into the body. This allows a child to take the medication once daily before school. Children prescribed short acting medications may have to take several doses throughout the day. Not all children will require stimulant therapy daily. Some children will only need a morning dose of a stimulant on school days, while other children may require therapy in the afternoons or on the weekends. Along with parental consent, these decisions should be made by a physician to decide which medication is the best for the child.1,5 Table 2: Stimulants – Brand/Generic Summary1,11-13 Generic Name



Brand Names



Amphetamine/ dextroamphetamine



Adderall Adderall XR



Dexmethylphenidate



Focalin Focalin XR



Dextroamphetamine



Dexedrine Dextrostat



Lisdexamfetamine



Vyvanse



Methylphenidate



Concerta Daytrana patch Metadate CD Metadate ER Methylin Methylin ER Methylphenidate SR Ritalin LA Ritalin SR



Methylphenidate, dexmethylphenidate, mixed amphetamine salts, and dextroamphetamine are typically the four most effective treatment options, showing efficacy that ranges from 70% to 96% improvement of symptoms. Methylphenidate and amphetamines both block dopamine and norepinephrine reuptake, as well as inhibit monoamine oxidase (MAO). However, amphetamines are more potent MAO inhibitors.1, 11 Amphetamines also increase catecholamine release. Since this class has a slightly different mechanism of action, lack of response to one class does not rule out the use of a medication from a different class.1 Amphetamine and dextroamphetamine work by stimulating the release of norepinephrine. At higher doses, they can stimulate the release of serotonin and dopamine3 Lisdexamfetamine is a prodrug that is converted to its active form, dextroamphetamine, 



through enzymatic hydrolysis in the gut. Unlike all other stimulant formulations that mechanically release its active product, lisdexamfetamine is not altered by gastric pH or transit time. Food and gastric pH altering products do not affect the agent’s pharmacokinetics, resulting in less variability among patients. Since it requires enzymatic hydrolysis, it is slowly converted to dextroamphetamine in the blood.12 The slow conversion to the active form is thought to produce a lower abuse potential than other stimulants.11-13 Table 3: Stimulants – Duration and Dosage 1,11-13 Short-acting Stimulants Generic Name



Trade Names



Duration of Effect



Usual Dosages



dexmethylphenidate Focalin dexmethylphenidate (generic)



3-5 hours 5-10 mg/day (usually in 2 divided doses)



dextroamphetamine



Dexedrine, Dextrostat, dextroamphetamine (generic)



3-5 hours 10-40 mg/day (usually in 2 divided doses)



methylphenidate



Methylin, Ritalin, methylphenidate (generic)



3-5 hours 5-20 mg/day (usually in 2 or 3 divided doses)



Intermediate-acting Stimulants amphetamine salts



Adderall, amphetamine salts (generic)



dexmethylphenidate Focalin XR



lisdexamfetamine



methylphenidate



Vyvanse



Metadate ER, Methylin ER, Ritalin SR, methylphenidate ER (generic)



4-6 hours 10-40 mg/day (usually in 2 divided doses) 8-12 hours 8-12 hours 



5-20 mg/ day (given in the morning) 20-70 mg/ day (given in the morning)start low, titrate weekly



3-8 hours 20-40 mg/ day (given in the morning) OR 40 mg in the am and 20 mg in the afternoon



Long-acting Stimulants methylphenidate



methylphenidate



Concerta, Metadate CD, Ritalin LA, methylphenidate ER (generic) Daytrana patch



8-12 hours



12 hours when patch is worn for 9 hours



20-40 mg in the morning and 20 mg in the afternoon 10-30 mg



Dextroamphetamine plays a major role in CNS stimulation. Amphetamines may possess an anorectic effect but are not thought to alter basal metabolic rate or nitrogen excretion.13 Patients should avoid use of these products if they have cardiac disease, glaucoma, hyperthyroidism, take an monoamine oxidase inhibitor (MAOI), or have known substance abuse. Precaution should be used in patients with anorexia nervosa, arrhythmias, cerebrovascular disease, stroke, seizures, Tourette’s syndrome, or heart disease.11-13 Decreased appetite and other appetite changes are the most commonly observed adverse effects of stimulant use.13 The potential for weight loss is an attractive feature for many patients, especially weight-conscious teenagers and young adults, and accounts for much of the misuse seen with this drug class.1 Methylphenidate mainly works by the inhibition of dopamine reuptake into central neurons by blocking transporter proteins.13 This causes CNS stimulation that decreases the sense of fatigue, increases mental alertness and motor activity, increases attention span, increases the ability to complete a task, and decreases aggression. Physical dependence occurs less with methylphenidate compared to amphetamine, but may occur with chronic use. With chronic use of methylphenidate, tolerance to side-effects may develop.13 Methylphenidate should be avoided in patients with anxiety, glaucoma, tics, or Tourette’s syndrome. Caution should be used in patients with known substance abuse, seizures, arrhythmias, heart disease, or uncontrolled hypertension.11-13 Dexmethylphenidate is the more active enantiomer of methylphenidate.11 This is also contraindicated in patients that are currently taking MAOI therapy.11-13 Side effects of dexmethylphenidate are very similar to methylphenidate. Adverse effects should decline within a few weeks of continuous use. Most side effects will be more frequent or severe during the first initial days of therapy.13 Table 4: Side Effects/Management1,11-13 Common Side Effect



Management



Reduced appetite, weight loss



• Eat big (high-calorie) meals at breakfast or at bedtime when the stimulant effects are low • Could give cyproheptadine at bedtime



Stomach ache



• Give stimulant on a full stomach • Lower dose if possible



Insomnia



• Give dose in the morning • Lower last dose of the day or take earlier if possible • Consider sedation medication at bedtime



Headache



• Divide dose • Give with food • Give an analgesic



Rebound symptoms



• Consider a longer acting stimulant • Consider an antidepressant



Jitteriness/irritability



• Assess for comorbid conditions • Reduce dosage • Consider a mood stabilizer or atypical antipsychotic



Rare Side Effects



Management



Dysphoria



• Reduce dosage • Consider alternative therapy • Reassess diagnosis



Zombie-like state



• Reduce dosage • Change stimulant



Table 4: Side Effects/Management1,11-13 (continued) Rare Side Effects



Management



Abnormal movements or tics



• Reduce dosage • Change medication



Hypertension, pulse fluctuations



• Reduce dosage • Change medication



Hallucinations



• Discontinue stimulant • Antipsychotic or mood stabilizer may be needed



Non-stimulants Although stimulants are considered the first line medications for treating ADHD, 10% to 30% of patients either cannot tolerate the medication or do not respond to treatment.14,15 Non-stimulant medications are a reasonable alternative monotherapy or adjunctive therapy for these patients with ADHD.15 Non-stimulant drugs used for ADHD include antidepressants, antipsychotics, and centrally acting alpha-2-adrenergic agonists.1



Table 5: Antidepressants1 Brand



Generic



Initial Dose



Titration Schedule



Strattera



atomoxetine



< 70 kg: 0.3 – 0.5 mg/kg PO every AM or BID



Titrate up to a maximum dose of 1.4 mg/kg/day



> 70 kg: 40 mg PO every AM or BID



Titrate up to a maximum dose of 100 mg/day



50 – 300 mg/day PO



Titrate upwards 3 mg/kg/day by end of week 1 Titrate up to maximum dose of 300 mg/day as tolerated



Wellbutrin SR, XL



bupropion



Tofranil



imipramine



1 – 2.5 mg/kg/day PO13



Do not exceed 2.5 mg/kg/day13



Norpramin



desipramine



25 mg/day PO12



Increase dose as needed and tolerated to a max of 5 mg/kg/ day12



Pamelor



nortriptyline



0.5 – 1 mg/kg/day PO



Increase as tolerated to 2-3 mg/kg/day; Do not exceed 150 mg/day



Table 6: Antipsychotics1 Brand



Generic



Initial Dose



Usual Maintenance Dose



Titration Schedule 



Abilify



aripiprazole



2 – 5 mg PO Daily



5 – 20 mg/day



Titrate weekly as tolerated to response



Haldol



haloperidol



0.5 – 1 mg PO Daily



0.5 – 5 mg/day



Zyprexa



olanzapine



2.5 – 5 mg PO Daily



7.5 – 15 mg/day



Titrate every 3 to 4 days as tolerated to response



Seroquel 



quetiapine



25 – 50 mg PO BID



200 – 600 mg/day



Risperdal



risperidone



0.25 – 0.5 mg PO BID



1 – 4 mg/day



Geodon



ziprasidone



10 – 20 mg PO BID



40 – 120 mg/day



Table 7: Alpha-2-Adrenergic Agonists1,12 Brand



Generic



Initial Dose



Titration Schedule



Kapvay



clonidine ER



Take 0.1 mg PO at bedtime



Titrate in increments of 0.1 mg/day at weekly intervals to desired effect; Do not exceed 0.4 mg/ day



Intuniv



guanfacine ER



Take 1 mg PO in morning Titrate in increments of 1 mg per week to response; Do not exceed 4 mg/day



Atomoxetine, guanfacine ER, and clonidine ER are considered the primary non-stimulant agents for treatment of ADHD in children and adolescents.1,10 Atomoxetine is FDA approved for ADHD treatment in both adults and pediatric patients. 11,12,13 Extended release guanfacine, marketed under the brand name Intuniv, has been FDA approved for children 6 to 17 years of age with ADHD. 11,12,13 Kapvay, an extended-release formulation of clonidine, was FDA approved in September of 2010 for the treatment of ADHD in children 6 to 17 years old. 11,12,13,16



Other antidepressants and the atypical antipsychotics are used offlabel for patients with ADHD as well. Atomoxetine works via selective norepinephrine reuptake inhibition. 1,11,12,13 While atomoxetine’s only indication is for the treatment of ADHD, it is generally grouped with the antidepressants due to its structural similarity with fluoxetine, a commonly prescribed antidepressant agent.1,2,13 Fluoxetine, like many antidepressant agents, works as a selective serotonin reuptake inhibitor (SSRI).11,12,13 Atomoxetine’s selectivity for



norepinephrine, instead of serotonin, accounts for its efficacy in ADHD treatment.13 Adults can take atomoxetine once daily, but doses for children should be divided for improved tolerability.1 In short-term trials comparing atomoxetine to placebo, the drug was shown to be effective in reducing ADHD symptoms. 1,2,15 In a controlled trial comparing atomoxetine, methylphenidate, and placebo in children ages 6 to 16, the results revealed that both drugs were more effective than placebo at improving ADHD symptoms. However, methylphenidate was found superior.1,15,17 When compared to the stimulants, atomoxetine has a slower onset of therapeutic effect, approximately 2 to 4 weeks.1,15,17 Atomoxetine’s adverse effects can include increased blood pressure, tachycardia, insomnia, headache, somnolence, dizziness, xerostomia, nausea, and anorexia. 11,12,13 Patients taking atomoxetine are at increased risk for severe liver injury and QT interval prolongation.11,12,13 The drug is the only FDA-approved ADHD therapy with a labeled warning for new onset suicidality. 1,2,11,12,13 In 12 controlled trials involving over 1,300 children on atomoxetine, the average risk of suicidal ideation was shown to be 0.004%.17 However, atomoxetine has no abuse potential, less growth suppression, and less disturbances with sleep than the stimulants.1,15,17 The centrally acting alpha-2-adrenergic agonists include guanfacine and clonidine. This class of drugs work presynaptically, inhibiting norepinephrine release, and postsynaptically, increasing blood flow in the prefrontal cortex.1,11,13 Enhancing blood flow in the prefrontal cortex has been thought to improve memory and executive functioning. 1 Guanfacine exhibits greater selectivity for the alpha-2-adrenergic receptor, and thus causes less sedation than clonidine.1 Guanfacine also has a longer elimination half-life, ranging from 10 to 30 hours for adults and from 13 to 14 hours in pediatric patients.13 Extended release guanfacine and extended release clonidine have an FDA-labeled indication for ADHD.1,12,13 These agents have not been demonstrated to be as effective as stimulants when used alone.18,19 Clonidine and guanfacine can be helpful adjunctive therapies to control aggression and improve sleep.1 These agents can commonly cause fatigue, sedation, hypotension, xerostomia, abdominal pain, and constipation.11,12,13 These agents are more sedating than both atomoxetine and stimulants, and patients should be monitored for fatigue.1 The antidepressant bupropion works as a weak norepinephrine and dopamine reuptake inhibitor.11,12,13 Bupropion is associated with less appetite suppression than stimulants.1 However, bupropion is capable of lowering the seizure threshold, and producing seizures in 0.4% of patients.13 Bupropion may also be effective for treating adult ADHD when used at antidepressant doses.1 Common side effects with bupropion use include nausea, insomnia, and rash. The drug may also initiate tics.1 Bupropion should not be prescribed to children with a history of seizures or eating disorders.1,2,15,17 The tricyclic antidepressants (TCA’s) such as imipramine, desipramine, and nortriptyline, are used off-label for the treatment of ADHD.15,17 TCA medications are the most studied non-FDA approved treatments for ADHD. 15,17,20 These are the most dangerous agents, and thus are considered the last line of therapy.1,2,15,16 Patients are more likely to overdose on TCA’s than other antidepressants.1 This medication class can cause cardiovascular adverse reactions, and increase the risk of new-onset suicidality in pediatric patients.13 Patients experiencing toxicity with TCA’s will present with signs and symptoms of confusion, delusions, hallucinations, and the inability to concentrate.1 Patients



will usually experience a clinical response after the first two to four weeks of therapy.1 Patients should be counseled on the importance of compliance as it may generate withdrawal symptoms such as nausea, diarrhea, or vomiting.1 The atypical antipsychotics used for treating ADHD include aripiprazole, haloperidol, olanzapine, quetiapine, risperidone, and ziprasidone.1 These drugs are used specifically for controlling severe aggression in refractory ADHD, especially if the patient has comorbid conduct disorder or bipolar disorder.1,2 The antipsychotics can help improve symptoms of hyperactivity and impulsive behaviors.1,2 However, this class of medications may also cause impairment of cognitive functions. Due to the agonism of dopamine receptors caused by these medications, extrapyramidal adverse reactions can occur. 1,12,13 These may manifest as tardive dyskinesia or dystonia.1,2 Currently, there is limited literature on the role these medications play in ADHD, and thus more studies need to be performed to delineate their place in therapy.1 Other therapies may include lithium, valproate, and carbamazepine for aggression and explosive behaviors associated with childhood-onset bipolar disorder and combined ADHDbipolar disorder.1,2 These agents, however, are not beneficial for helping increase a child’s ability to be attentive.1,2 Choosing agents to treat ADHD is largely based upon the predominance and urgency of symptoms.1,10 Children with anxiety or depression who are experiencing associated attention problems should first be initiated on an antidepressant. This patient should be monitored for attention improvement before adding on an additional therapy such as a stimulant.1,10 Likewise, if a child presents with severe ADHD and associated anxiety or depression, then the patient should be initiated on a stimulant as initial monotherapy. After careful monitoring, the patient could be initiated on an antidepressant if necessary to control symptoms of anxiety or depression.1,10 Non-Pharmacological Behavioral therapy is a reasonable option for some patients with ADHD and is extensively addressed in the recommendations made by the American Academy of Pediatrics. In pre-school children, defined as ages 4 and 5, parent and teacher administered behavioral therapy is considered first line therapy. In children 6 years old and above, behavioral therapy is first line in conjunction with medication therapy.10 Research has shown that medications used for attention difficulties or impulsive behaviors are more successful when used along with behavioral therapy.21 Behavioral therapy attempts to change inappropriate behavior at school or home, gives direction for children to follow, and tries to create a reward and punishment system for appropriate and inappropriate behaviors. Behavioral therapy also attempts to help these patients limit choices (on things like clothing outfit or meal options), set goals (in the classroom, or extracurricular), set a routine, get organized, or even join a club or team.1 Along with the behavioral therapy for the patient, training for a parent or guardian is also recommended. Training can help parents respond appropriately to certain misbehaviors and discipline appropriately. Parent education and support groups can help family members work through frustrations and develop appropriate problem-solving and teaching skills.1,21 In addition to behavioral therapy, the Fiengold diet is the most recognized dietary intervention for patients with ADHD. This diet is based on the theory that children with ADHD are



sensitive to dietary salicylates, artificial sweeteners, and food additives.22 This diet proposes that elimination of these substances will improve behavorial problems. Although this diet is widely recognized, most controlled trials do not support its use and patients may struggle with compliance.2 EVALUATION OF THERAPEUTIC OUTCOMES Controlled Substance (C-II) Law Stimulants are schedule II controlled substances. Schedule II substances have a high potential for abuse, but have either a currently accepted medical use in treatment in the United States or a currently accepted medical use with severe restrictions. Abuse of these drugs or other substances may lead to severe psychological or physical dependence. Schedule II substances may only be dispensed with a written prescription from a practitioner, and are required to have a manual signature. A separate prescription must be written for each new prescription every month. Prescribers may issue up to a three months supply of prescriptions at a time. The earliest date on which the prescription can be filled is required to be written on every prescription.23 Substance Abuse ADHD alone is a risk factor for the development of illicit drug and alcohol abuse among adult patients. If an individual possesses both ADHD and a history of substance abuse, the initial goal of treatment is to rehabilitate the patient for substance abuse prior to starting ADHD therapy. TCA’s and bupropion are considered the first-line agents in children and adolescents suffering from both of these disorders. Stimulants are considered secondline agents, and are thought to be safe for treating ADHD in successfully rehabilitated substance abusers.24 Treatment of ADHD in childhood or adolescence may help prevent the development of illicit drug and alcohol abuse later in life. Patients with untreated ADHD are at an increased risk of developing substance abuse at some point in their life.24 In addition to the link between ADHD medication use and substance abuse, stimulant medications can also be misused to suppress appetite, enhance alertness for test taking, or cause feelings of euphoria. According to the DAWN network in January 2013, nonmedical use of Adderall has increased among adults over the past several years, particularly in young adults ages 18 to 25.25 The lay press has published numerous articles on this topic. As an example The New York Times published an article in 2013 describing the addictive behavior of a 24-year-old college student whose stimulant addiction eventually led him to commit suicide. This recent article and others has brought increased attention to the issue that some ADHD diagnoses may be made too quickly without all of the necessary inquiry into the patient’s history. Patients can easily imitate symptoms of the neurobehavioral disorder and mark the appropriate fields on ADHD questionnaires to obtain prescriptions for stimulant medications. Physicians may be sometimes too quick to prescribe agents to students, with no past history of ADHD, who present to the office complaining of difficulty studying and concentrating. The New York Times story emphasizes a current misunderstanding within the medical community of the severity of the addictive potential of stimulants.26 Co-morbidities ADHD is often associated with coexisting psychiatric disorders. More than 87% of children with ADHD will be



diagnosed with one psychiatric comorbidity in their lifetime, and approximately 67% will be diagnosed with two or more.2 Patients with comorbidities are typically more dysfunctional and tend to be hospitalized more than a child that just suffers from ADHD alone. Identification of comorbidities with ADHD is paramount for maximizing a patient’s treatment regimen. Early treatment of these comorbid conditions will improve cognitive, social, and physical functioning for most patients.24 Depressive disorders are common in patients with ADHD. About 30% of children with ADHD will suffer from major depression at baseline and up to 40% a few years after of diagnosis.24 The average age of children presenting with depression is age 11. More than 70% of children referred to a physician for mild to severe depression are found to have ADHD.24 Bupropion, an agent that inhibits norepinephrine and dopamine, has been shown to be efficacious for adolescents with comorbid depression and ADHD.11 It is thought that as the depression improves, then the patient’s ADHD will improve as well. On the other hand, if this fails to improve the patient’s depression, then their ADHD will be unlikely to improve. 24 Some symptoms of ADHD can mimic bipolar disorder, specifically mania. Overlapping symptoms include talkativeness, hyperactivity, and distractibility. If a patient’s ADHD is accompanied by mood instability or aggressive behavior, bipolar disorder is a likely suspect. Compared to the number of patients with comorbid depression, only about 15% of ADHD patients under the age of 12 have comorbid mania. Sustained release bupropion has been found to lower the potential for mania in ADHD and depressed patients.24 Atypical antipsychotics, such as risperidone, have been found to be effective as antimanic agents, although these do not affect ADHD symptoms.24 Other comorbid psychiatric conditions include Tourette’s syndrome, anxiety disorders, obsessive-compulsive disorder, and oppositional defiant disorder. A number of medical conditions can be misidentified as ADHD and should be excluded before starting pharmacological treatment. Head injuries, seizures, sleep problems, and substance abuses are among a few that can imitate ADHD.2 CONCLUSION ADHD is one of the most common neurobehavorial disorders in children and adults.1-4 The exact pathophysiological mechanism of action is unknown, but ADHD is thought to be due to hypoperfusion to parts of the brain and alterations to neurotransmitter systems throughout the body.1,2,5,6 ADHD manifests itself as hyperactivity, impulsivity, and distractibility, but symptoms will vary from patient to patient. There is no cure for ADHD, but stimulants have shown efficacy in decreasing the common symptoms. Symptoms tend to abate into adulthood, but a patient does not necessarily “outgrow” ADHD. For patients unable to tolerate stimulants or who show no symptom improvement, nonstimulant medication options are available. Comorbidities and substance abuse are common in patients with ADHD, so it is important to rule out, or identify and treat, other medical conditions before confirming a diagnosis. Recent reports also emphasize the necessity for rigorous and accurate diagnoses, to limit the amount of medication available for illicit use.
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