[bookmark: _Toc425945680]Atomoxetine vs. Methylphenidate
Replacement to the List

Peer Feedback:

“Stimulants would be considered first line agents for ADHD. Atomoxetine would be reasonable if above not effective or contraindicated”

Literature Review Question:

What is the first line treatment of ADHD?

Literature Search:
Cochrane – attention deficit hyperactivity disorder
eCPS - Psychiatric Disorders: Attention-Deficit Hyperactivity Disorder 
PubMed - Attention Deficit Hyperactivity Disorder AND amoxetine AND methylphenidate
CPG via CMA
Canadian ADHD Practice Guidelines (CAP-Guidelines) Third Edition (Version March 2014)
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http://www.caddra.ca/cms4/pdfs/caddraGuidelines2011.pdf
Comparative efficacy and acceptability of atomoxetine, lisdexamfetamine, bupropion and methylphenidate (2015) 
Treatment efficacy table (ATX – atomoxetine, BUP – buproprion, LDX – lisdexamfetamine, MPH – methylphenidate)
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Treatment acceptability table
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Stuhec, Matej, et al. "Comparative efficacy and acceptability of atomoxetine, lisdexamfetamine, bupropion and methylphenidate in treatment of attention deficit hyperactivity disorder in children and adolescents: A meta-analysis with focus on bupropion." Journal of affective disorders 178 (2015): 149-159.
Texas Children’s Medication Algorithm Project 2006
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Pliszka, Steven R., et al. "The Texas Children's Medication Algorithm Project: revision of the algorithm for pharmacotherapy of attention-deficit/hyperactivity disorder." Journal of the American Academy of Child & Adolescent Psychiatry45.6 (2006): 642-657.
eCPS (2015)
Stimulant medications (dextroamphetamine, lisdexamfetamine, methylphenidate, mixed salts amphetamine) have been considered first-line agents for treating ADHD for decades.2 , 4 , 5 , 9 Their efficacy at reducing core ADHD symptoms has been demonstrated in a wide range of patients aged 6 years to adult.5 , 9 Controlled trials consistently demonstrate that at least 70% of patients receiving stimulant therapy will have a clinically significant decrease in core ADHD symptoms.2 , 4 , 8 , 9 Stimulants have not been adequately studied in terms of important long-term outcomes such as quality of life, employment, school completion and long-term morbidity or mortality.
Atomoxetine, a norepinephrine reuptake inhibitor, is indicated for the treatment of children ≥6 years of age, adolescents and adults with ADHD. It is not classified as a stimulant and is not a controlled substance. The efficacy and tolerability of atomoxetine have been studied in several well-designed trials.28 , 29 , 30 , 31 , 32 , 33 , 34 RCTs confirm that after 6–12 weeks of treatment, atomoxetine reduces core ADHD symptoms by at least 25–30% in 60–70% of individuals.29 , 32 , 34 The efficacy of atomoxetine approaches that of stimulants. While some guidelines list it as a first-line option, the available evidence supports a role in therapy for those who have either not responded to or not tolerated an adequate trial of stimulant medications. It should also be considered for those with ADHD and comorbid substance abuse disorder or depression.9 , 35
Evidence suggests that a combination of nonpharmacologic (e.g., behaviour modification programs) and pharmacologic therapies constitutes the best treatment strategy for children with ADHD.7 , 8 Stimulant medications and atomoxetine are the most effective treatment for the core symptoms of ADHD (hyperactivity, impulsiveness and inattention).5 , 8 , 9 Behavioural therapies play an important role in improving social interactions, self-esteem and the common behaviours seen in ADHD.8 , 10
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	Drug 
	Dose 
	Adverse Effects 
	Drug Interactions 
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	Costa 

	[bookmark: c0003n00115][bookmark: c0003n00116]atomoxetine 
Strattera, generics  
	Children ≤70 kg: 0.5 mg/kg/daypo × 10 days, then0.8 mg/kg/day po × 10 days, then 1– 1.2 mg/kg/day po
>70 kg: 40 mg/day po × 10 days, then 60 mg/day po × 10 days, then increase to target of 80 mg/day po if necessary

One dose in a.m. or 2 divided doses ( a.m. and late afternoon)

Maximum 100 mg/day po
	Headaches, rhinorrhea, upper abdominal pain, nausea, sedation, vomiting, decreased appetite, dizziness, fatigue, emotional lability and small increases in heart rate and blood pressure.
Significant: suicidal ideation, sudden cardiac death, liver toxicity, exacerbation of tics.

 
	Inhibitors of CYP2D6 such as fluoxetine, paroxetine or quinidine can increase plasma levels.
“Slow metabolizers” such as some Asian populations may have extended elimination half-lives.

Concurrent use of salbutamol may increase heart rate.
	Dosing based on patient's weight.
Requires 3–4 wk to see beneficial effects.

 
	$$$$  

	[bookmark: c0003n00035][bookmark: c0003n00042]methylphenidate immediate-release tablets 
Ritalin, generics  
	Initial: 
0.3 mg/kg/day po
Usual: 0.15–1 mg/kg/day po or10–60 mg/day po in 1–3 divided doses


 
	Common, usually transient—continue therapeutic trial:anorexia, insomnia, weight loss, irritability, dizziness, weepiness, headache, abdominal pain.

Transient—stop and re-evaluate: “zombie-like” effects, psychotic reactions (such as hallucinations), agitation, tachycardia, hypertension, growth failure, rebound hyperactivity, leukopenia, blood dyscrasias.

Monitor patient for suicidal thoughts/ideation; consider a change in treatment if concerns arise.

Overdose symptoms—stop and retitrate: “glassy eyes,” insomnia, hyperactivity.

Significant: sudden cardiac death reported; neurologic symptoms; exacerbation of tics; avoid in patients with a history of cardiovascular conduction disturbances, hypertension, acute psychotic episodes and hyperthyroidism.

If seizures occur, or if frequency increases in patient with controlled epilepsy, stop and re-evaluate.
	Stimulants: avoid concurrent use with irreversible MAOIs such as phenelzine or tranylcypromine. Other drugs that inhibit MAO, such as moclobemide, can also increase hypertensive effect of stimulant.

Concurrent use of theophylline may increase risk of tachycardia, palpitations, dizziness, weakness.

Methylphenidate: may increase plasma levels of phenytoin, phenobarbital, TCAs.

Methylphenidate: reduces metabolism of warfarin, resulting in increased INR.

Carbamazepine: decreases plasma levels of methylphenidate.

 
	Last daily dose should be given before4 p.m. to avoid insomnia.
Doses greater than 60 mg/day usually do not result in additional efficacy in children.

Pharmacokinetics reflect wide individual variations; strict weight-based dosing may not be predictive of clinical effect; titrate dose against response.

Potential for abuse; use cautiously, especially in adolescents.

 
	$  

	[bookmark: c0003n00084]methylphenidate sustained-release tablets 
Ritalin SR, generics 

May be used in combination with immediate-release formulation. 
	20–60 mg/day po in 1 or 2 divided doses 
 
	
	
	
	$  

	[bookmark: c0003n00091]methylphenidate controlled-release capsules
Biphentin  

Capsule contents can be sprinkled on soft food such as applesauce, ice cream or yogurt.
	10–60 mg QAM po
 
	
	
	
	$$$  

	[bookmark: c0003n00096]methylphenidate bilayer controlled-release tablets 
Concerta, generics  

Consult product monograph for dosage conversion from other methylphenidate formulations.

Generic product is bioequivalent; clinical equivalence is unknown.
	18–72 mg QAM po
 
	
	
	
	$$


Legend:   $  < $30      $$  $30–60      $$$  $60–90      $$$$  $90–120      $$$$$  $120–150      

	Medication
	Uses
	Contraindications (CI),  drug interactions (DI) or cautions
	Adverse Effects
(common and severe)
	Initial dose; typical dose
	Monitoring

	atomoxetine
	attention deficit hyperactivity disorder
	CI: narrow-angle glaucoma, presence/history of pheochromocytoma, cardiac/vascular disorders that would deteriorate with increases in BP/HR, MAOIs   DI: antihypertensives, albuterol, paroxetine, fluoxetine, quinidine   Increases suicidal ideation in children and adolescents                              
	abdominal pain, nausea, vomiting, fatigue, decreased appetite, somnolence, headache, dry mouth, dizziness, insomnia, constipation, urinary hesitation, erectile dysfunction, irritability, weight decreased, hyperhidrosis
	80mg; 80mg one time a day OR 1.2mg/kg/day, max 100mg/day
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BUP Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Test for overall effect: Z = 1.67 (P = 0.10)
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LDX Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD _Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Biederman 2007 267 132 73 62 132 72 325%  -154[-1.92,-1.17] ———

Coghill 2013 243 122 104 57 113 106 339%  -1.58(-1.89,-1.27) —-—

Findling 2011 207 11 78 -128 11 77 336%  -0.71[-1.04,-0.39) -

Total (95% CI) 255 255 100.0%  -1.28[-1.84, 0.71) e

Heterogeneity: Tau® = 0.22; Chi* = 17.06, df = 2 (P = 0.0002); I* = 88% ;) + + 3

Test for overall effect: Z = 4.43 (P < 0.00001)
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Favours [LDX] Favours [Placebo]

MPH Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Abikoff 2007 -057 069 48 -042 07 38 94% -0.21[-0.64,0.21)
Biederman 2003 -107 159 63 -28 106 71 106%  -0.59[-0.93,-0.24] ==
Coghill 2013 -187 114 107 -57 113 106 114%  -1.14[-143,-0.85] =
Findling 2008 -175 166 89 -51 164 85 11.2% -0.75[-1.08, -0.44] ——
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Wolraich 2001 (2) -373 32 94 -033 35 89 112% -1.01(-1.32,-0.70]
Total (95% CI) 956 800 100.0%  -0.75[-0.98,-0.52]
Heterogeneity: Tau? = 0.10; Chi* = 40.45, df = 8 (P < 0.00001); I* = 80%

Test for overall effect: Z = 6.47 (P < 0.00001)
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Figure 1 - Management of Attention-Deficit Hyperactivity Disorder2

Interview patient and caregivei Consider referral to pediatric
Incorporate information from teachers/psychologist PSYCh@r)SI or pednampuan
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Discuss treatment options with family. Provide and discuss written
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I
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Abbreviations: ADHD = attention-deficit hyperactivity disorder; TCA = tricyclic antidepressant
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TABLE 2. MEDICAL TREATMENT FOR ADHD UNCOMPLICATED - ADOLESCENTS
Alphabetically Listed - Refer to product monographs for complete prescribing information.

Brand Name Dosage Form Starting Dose* | Titration Schedule Maximum per day* 2
(active chemical) Every 7 days (>40 kg)
Per Product Per CADDRA | Per Product Per CADDRA
Monograph Board Monograph Board*
FIRST LINE AGENTS - long-acting preparations
Adderall XR® 5, 10, 15, 20, 5-10 mg q.d. am | * 5-10 mg *5mg 20-30 mg 50 mg
(amphetamine mixed salts) | 25, 30 mg cap
Biphentin® 10, 15, 20, 30, 40 | 10-20 mg * 10 mg * 5-10 mg 60 mg 80 mg®
(methylphenidate HCl) 50, 60, 80 mg cap | g.d. am
Concerta® 18, 27, 36, 54 18 mg * 18 mg * 9-18 mg 54 mg 90 mg
(methylphenidate HCl) mg tab q.d. am (54 + 36 mg)
Vyvanse® 20, 30, 40, 20-30 mg By clinical * 10 mg 60 mg 70 mg
(lisdexamfetamine 50, 60, mg cap q.d. am discretion
dimesylate)
@ * Doses per CADDRA Board that are over or under prxm ‘monograph maximufh or minimum doses should be considered ff-label use. Note: CADDRA recommends
generally starting at th lowest starting dose available. A consensus decisiof has been made basdd on clinical use andr research data.

SECOND LINE/ADJUNCTIVE AGENTS - long-acting preparations
Non psychostimulant - selective norepinephrine reuptake inhibitor

@ Indications for use: a) Monotherapy for the treatment of ADHD (off-label: prescribed as an adjunctive therapy).

Strattera® 10, 18, 25, 0.5 mg/kg/day | Maintain dose fora | Maintain dose fora | |esser of lesser of
min. of 7-16 days | min. of 7-14 days
(atomoxetine) 40, 60, 80 before adjusting | before adjusting | 1.4 mg/kg/day | 1.4 mg/kg/day
100 mg cap ‘;-g 3%;::; z:“ ‘;-g mg/kg/day then | or 100 mg/day | or 100 mg/day
. .2 mg/kg/day for
patients <70kg* | patients <70kg*

|SECOND LINE/ADJUNCTIVE AGENTS - short-acting and intermediate-acting preparations

@ Indications for use: a) p.r.n. for particular activities; b) to augment long-acting formulations early or late in the day, or early in the evening and
©) when LA agents are cost prohibitive. To augment Adderall XR® or Vyvanse®, short-acting and intermediate-acting dextro-amphetamine products can be used.

To augment Biphentin® or Concerta® short-acting MPH products can be used. b.i.d. refers to gam and qnoon and t.i.d. refers to gam, gnoon and qépm.

Dexedrine® 5 mg tab 2.5-5mg bid. | * 5mg +2.5-5mg 40 mg 30 mg
(dextro-amphetamine sulphate)

Dexedrine® Spansule® | 10, 15 mg cap 10 mg q.d. a.m. | * 5mg +2.5-5mg 40 mg 30 mg
(dextro-amphetamine sulphate)

Ritalin® 10, 20 mg tab 5 mg b.i.d. to * 510mg *5mg 60 mg 60 mg
(methylphenidate HCI) ti.d.

Ritalin® SR® 20 mg tab 20 mg q.d. am * 20 mg (add | * 20 mg (add | 60 mg 80 mg
(methylphenidate HCI) q2pm dose) q2pm dose)

+ Maximum off label doses have been published in the AACAP Practice Parameters* but the off Label maximums are either the same or lower in the
CAP-G based on @

* The maximum daily dose can be split into once daily (q.d.), twice daily (b.i.d.) or three times daily (t.i.d.) doses except for once a day formulations

* While the theoretical maximum off label dose for Biphentin® could be 100 mg, clinical practice currently suggests that 80 mg is the maximum that is used

“ For adolescents greater than 70 kg, use the adult dose titration schedule

* Dexedrine Spansule® may last 6-8 hours

© Ritalin SR® may help cover the noon period but clinical experience suggests an effect similar to short-acting preparations.
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GENERIC MEDICATIONS

PMS® or Ratio®- 5, 10, 20, 5mgq.d.am. | * 5mg *5mg 60 mg 60 mg
methylphenidate mg tab and noon (add g4pm dose)

Novo-MPH ER-C® 18, 27, 36, 54 18 mg g.d. a.m. | *18 mg +9-18 mg 54 mg 90 mg
(methylphenidate) mg tab

THIRD LINE AGENTS

These medications (except clonidine) should only be initiated or first prescribed by a specialist.
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Table 1. MEDICAL TREATMENT FOR ADHD UNCOMPLICATED - CHILDREN
Alphabetically Listed - Refer to product monographs for complete prescribing information.

Brand Name Dosage Form Starting Dose* | Titration Schedule Maximum per day*

(active chemical) Every 7 days (up to 40 kg child)
Per product Per CADDRA Per Product Per CADDRA
Monograph Board Monograph Board*

FIRST LINE AGENTS - long-acting preparations

Adderall XR® 5,10, 15, 20, 5-10 mg q.d. a.m.*| *5-10 mg *5mg 30 mg 30 mg

(amphetamine mixed salts) | 25, 30 mg cap

Biphentin® 10, 15, 20, 30, 40 | 10-20 mg +10 mg +5-10 mg 60 mg 60 mg

(methylphenidate HC) 50, 60, 80 mg cap | q.d. a.m.

Concerta® 18, 27, 36, 54 18 mg q.d. am. | #18 mg +9-18 mg 54 mg 72 mg

(methylphenidate HC) mg tab

Vyvanse® 20, 30, 40, 20-30 mg By clinical *10 mg 60 mg 60 mg

(lisdexamfetamine dimesylate) | 50, 60 mg cap q.d. a.m. discretion

@ Doses per CADDRA Board that are over or under product monograph maximum or minimum doses should be considered off-label use. *CADDRA recommends
jenerally starting at the lowest dose available. Young children should be started at the lower end of the recommended CADDRA dose and titrated slowly, e.g. Concerta:
8, 27, 36 and Biphentin 10, 15, 20 mg. A consensus decision has been made based on clinical use and research data.

SECOND LINE/ADJUNCTIVE AGENTS - long-acting preparations

Non psychostimulant - selective norepinephrine reuptake inhibitor

© Indications for use: a) Monotherapy for the treatment of ADHD in children aged 6-12 years (off-label: prescribed as an adjunctive therapy).

Maintain dose for | Maintain dose for
Strattera® 10, 18, 25, 0.5 mg/kg/day amin. of 7.1 days | a min. of 7-14 days lesser of lesser of
(atomoxetine) 40, 60, 80, before adjusting to | before adjusting to | 1.4 mg/kg/day | 1.4 mg/kg/day
100 mg cap 2:? W::yy then ‘;:g x%;ﬂ then| or 60 mg/day | or 60 mg/day

SECOND LINE/ADJUNCTIVE AGENTS - long-acting preparations

Non psychostimulant - selective Alpha,,-adrenergic receptor agonist

{© Indications for use: a) Monotherapy and as an adjunctive therapy to psychostimulants for the treatment of ADHD in children aged 6-12 years with a sub-optimal
ponse to psychostimulant.

. Maintain dose for [Maintain dose for

Intuniv XR® 1, 2, 3, 4 mg tab 1mg a min. of 7-14 days |a min. of 7-14 days

(guanfacine XR) before increasing by  |before increasing by
no more than 1mg  [no more than 1 mg
perweekuptoa [perweekuptoa
max. 4 mg daily dose [max. 4 mg daily dose

4 mg 4 mg
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SECOND LINE/ADJUNCTIVE AGENTS - short-acting and intermediate-acting preparations

@® Indications for use: a) p.r.n. for particular activities; b) to augment long-acting formulations early or late in the day, or early in the evening and
©) when LA agents are cost prohibitive. To augment Adderall XR® or Vyvanse®, short-acting and intermediate-acting dextro-amphetamine products can be used.

To augment Biphentin® or Concerta® short-acting MPH products can be used. b.i.d. refers to gam and qnoon and t.i.d. refers to gam, gnoon and qépm.

Dexedrine® 5 mg tab 2.5-5 mg b.i.d. | *2.5-5mg +2.5-5 mg 40 mg 20 mg
(dextro-amphetamine sulphate))

Dexedrine® Spansule?| 10, 15 mg cap 10 mg q.d. am. | *5 mg *2.5-5mg 40 mg 30 mg
(dextro-amphetamine sulphate))

Ritalin® 10, 20 mg tab 5 mg b.i.d. *5-10 mg *5mg 60 mg 60 mg
(methylphenidate) to t.i.d.

Ritalin® SR® 20 mg tab 20 mg q.d. a.m. | %20 mg 420 mg 60 mg 60 mg
(methylphenidate HCl)

*The maximum daily dose can be split into once daily (q.d.), twice daily (b.i.d.) or three times daily (t.i.d.) doses except for once a day formulations
2 Dexedrine® Spansule may last 6-8 hours

*Ritalin® SR may help cover the noon period but clinical experience suggests an effect similar to short-acting preparations. An increased dose could be spread out to
include qzpm dose with a daily maximum of 60 mg.

* CADDRA recommends generally starting at the lowest starting dose available.

GENERIC MEDICATIONS

PMS® or Ratio®- 5, 10, 20, 5 mg q.d. a.m. 60 mg 60 mg
methylphenidate mg tab and noon (add qé4pm dose)

Novo-MPH ER-C® 18, 27, 36, 54 18 mg q.d. a.m.| *18 mg +9-18 mg 54 mg 72 mg
(methylphenidate) mg tab

THIRD LINE AGENTS

These medications (except for clonidine) should only be initially or first prescribed by a specialist.
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