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Research Questions: 
1. For adults and children, what is the comparative effectiveness of the included interventions (see Table 1) for attention-deficit/hyperactivity disorder 

(ADHD)? 
2. For adults and children, what are the comparative harms of the included interventions (see Table 1) for ADHD? 

 
Conclusions: 

 The December 2021 drug class report on ADHD by the Drug Effectiveness Review Project (DERP) at the Center for Evidence Based Policy at the Oregon 
Health & Science University (OHSU) was used to inform recommendations for this review.1 Evidence for the following comparisons informed the DERP 
report: 

o Stimulant vs. Stimulant 
o Stimulant vs. Nonstimulant 
o Nonstimulant vs. Nonstimulant 
o Newer drug vs. Placebo 

 Stimulant versus another stimulant medication: there was low quality evidence of rare serious adverse events (SAEs) for lisdexamfetamine and osmotic 
release oral system (OROS) methylphenidate groups compared to methylphenidate immediate-release based on 2 randomized controlled trials (RCTs) 
(N=611) with high risk of bias.1  There were no high, moderate, or low-quality studies identified that reported any differences in the reduction of ADHD 
symptoms between various methylphenidate formulations and mixed amphetamine salts.   

 Stimulant versus nonstimulant medications: there was moderate quality evidence of no differences in global measures in 11 of 12 studies; one trial (N=267) 
reported that lisdexamfetamine treatment resulted in statistically significant reductions of ADHD symptoms compared to atomoxetine based on 
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assessments with the ADHD-Rating Scale (RS)-IV (P<0.001) and Weiss Functional Impairment Rating Scale [WFIRS] Parent Form (P = 0.05). Low quality 
evidence from 3 RCTs reported slightly more discontinuations due to adverse events (AEs) for atomoxetine (8%; 31/381) compared to methylphenidate 
immediate release (6%; 14/246).1 Risk of bias was high in 7 of the 12 RCTs and moderate in 5 of the 12 RCTs.1 

 Nonstimulant versus another nonstimulant: there was low quality evidence from 1 RCT (N = 338) that extended-release guanfacine (guanfacine XR) resulted 
in statistically significant reductions of ADHD symptoms compared to atomoxetine based on assessments with the ADHD-RS-IV (least square mean difference 
(LSMD): −5.1 (95% CI, −8.2 to −2.0); P=0.001).1 Although adverse events were rare in both groups, a slightly higher proportion of patients treated with 
guanfacine XR reported SAEs compared to atomoxetine (2% vs 0%, respectively), while discontinuations due to adverse events were slightly higher with 
guanfacine XR treatment compared to atomoxetine (7.8% vs 4.5%).1 

 Newer drug vs. placebo: there was low quality evidence from 2 RCTs (N=535) of 8 weeks duration that reported viloxazine treatment resulted in a 
statistically significant reduction in ADHD symptoms at doses from 200 mg to 400 mg per day compared to placebo as measured across multiple instruments 
(least squares [LS] mean change ADHD-RS 5 = -17.5 to -17.6, p<0.05; LS mean total score Clinical Global Impressions-Illness (CGI-I) = 2.6 for both 200 mg and 
400 mg doses, with p=0.003 and <0.01, respectively; ADHD-RS-IV, total score, LS mean change: 200 mg, 300 mg = -18.4 to -18.6 (p=0.03) and 400 mg = -19.0 
(p= 0.02).1   

 
Recommendations: 

 No changes to the current Oregon Health Plan (OHP) Preferred Drug List (PDL). 

 Evaluate costs in the executive session to inform PDL status. 
 
Summary of Prior Reviews and Current Policy 
Prior reviews have found evidence to support that both stimulant and non-stimulant pharmacologic agents are beneficial in ADHD treatment compared to 
placebo.2 Comparisons between different formulations (immediate release [IR] vs. various extended-release [ER], XR, or long acting [LA] versions]) within this class 
have not demonstrated consistent differences.2 There has been insufficient evidence to directly compare differences in efficacy or safety outcomes for different 
ADHD drugs in children or adults, or in specific subgroups of patients based on demographics (age, racial or ethnic groups and gender), when taken with other 
medications, or when co‐morbidities are present.2 The most frequent adverse effects from stimulants are appetite loss, abdominal pain, headaches and sleep 
disturbance; only low-quality evidence has been identified to suggest any differences in harms between various ADHD agents.2 
 
To ensure safe and appropriate use within the OHP-FFS population, all medications within the ADHD class have limits based on patient age and quantity prescribed. 
Safety edits are in place to ensure that medication use reflects best practices. Any request for a non-preferred agent or for an agent that exceeds the age or 
quantity limit requires consultation with a specialist prescriber such as a psychiatrist or other mental health specialist.  
 
Preferred agents within the ADHD class include atomoxetine, dexmethylphenidate, dextroamphetamine/amphetamine, lisdexamfetamine dimesylate, and 
methylphenidate (see Appendix 1). Four of the medications within the ADHD class are part of the mental health carve-out and are exempt from traditional prior 
authorization (PA) requirements: atomoxetine, clonidine ER, guanfacine ER, and the newest agent viloxazine. All medications, regardless of PDL status, may be 
subject to clinical PA criteria to address any safety concerns or to ensure medically appropriate use. 
 
Background 
Attention-deficit/hyperactivity disorder is a neurodevelopmental disorder which affects approximately 9% of children and adolescents in the United States (U.S.) 
and is characterized by hyperactivity, impulsivity, and inattention.3 Although ADHD has been thought of as a childhood disorder, symptoms may persist into 
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adulthood in as many as 1% to 4% of US adults aged 18 to 44 years.1,4 According to the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) criteria, diagnosis is confirmed based on presence of at least 6 symptoms for greater than 6 months which interfere with function and are inappropriate 
for the patients developmental level (or at least 5 symptoms in patients greater than 16 years of age).5 For adults, the Center for Disease Control (CDC) 
recommends the following criteria are met in adults for diagnosis of ADHD:  1) More than one symptom of ADHD has been present prior to 12 years of age; 2) 
several symptoms are present in 2 or more settings (i.e. home, school or work; with friends or relatives; in other activities); 3) evidence that the symptoms 
interfere with, or reduce the quality of work functioning, and 4) the symptoms are not explained by another mental disorder and do not happen only during the 
course of another psychotic disorder.3-5  
 
ADHD may be classified into 3 general presentations: predominantly inattentive, hyperactive/impulsive, and combined.6,7 ADHD that cannot be classified in one 
of the 3 main categories is referred to as ADHD other specified or unspecified type.6,7 In predominantly inattentive ADHD, a child exhibits at least 6 months of 6 
or more inattention symptoms (careless mistakes, lack of follow-through, loses things, forgetful, easily distracted, etc).6,7 In hyperactive/impulsive type, a child 
shows 6 or more hyperactive or impulsive symptoms (fidgets, inappropriate running/climbing, difficulty with playing quietly, often interrupts/intrudes, etc.) for 
at least 6 months.6,7   The third ADHD categorization is a combined presentation of inattentiveness and hyperactivity/impulsivity for at least 6 months or 
longer.6,7 Predominantly hyperactive/impulsive- or combined type ADHD often becomes apparent from behavior problems as the child enters kindergarten/1st 
grade while predominantly inattentive ADHD generally has a later onset which is recognized by poor academic performance and organizational skills.3,6-9 For 
adolescents older than 17 years old and adults, the DSM-5 ADHD Diagnostic Criteria is essentially identical but only requires that 5 or more symptoms of 
inattention and/or hyperactivity-impulsivity have persisted for at least 6 months and are inconsistent with the stage of development.5 
 
Comorbid conditions which can be associated with a diagnosis of ADHD include mood disorders, tic disorders, developmental and learning disorders and anxiety 
disorders.5 Many children and adults with ADHD have one or more comorbid psychiatric conditions with comparable symptoms that may hinder appropriate care 
and present unique challenges.10,11  Some of the more common comorbidities in children and adolescents include anxiety, oppositional defiance disorder (ODD), 
learning disorders, and depression.1,10,11  The presence of psychiatric disorders increases the risk of an ADHD diagnosis in adulthood.10,11 Some common 
comorbidities present in adults also include anxiety and depression as well as other conditions such as substance use disorder (SUD) and bipolar disorder. 10 
  
Behavioral interventions such as cognitive behavioral therapy (CBT), skills training, and other supportive therapy is generally considered first-line therapy; 
however, a combination of psychosocial interventions and medications are increasingly employed and advocated by many guidelines.6,12 It is estimated that 62% 
of children/adolescents and up to 80% of adults with ADHD use prescription medications to manage their symptoms.3,6,10-12 In pediatric patients, 
recommendations from the American Academy of Pediatrics (AAP) are based on age and disease severity.6  For pre-school aged children age 4-5 years, 
behavioral therapy is recommended as first-line treatment while methylphenidate may be used as a second-line therapy or in cases of moderate-to-severe 
functional impairment.6 In children older than 6 years of age, either behavioral therapy or pharmacotherapy may be used as first-line therapy.6 Evidence of 
efficacy is strongest for stimulant medications (e.g. methylphenidates, amphetamines) although non-stimulant medications including atomoxetine, clonidine ER 
and guanfacine ER are recommended as second-line therapy if stimulants are not tolerated or ineffective.5,6 For adults, the National Institute for Health and Care 
Excellence (NICE) guidelines suggest lisdexamfetamine or methylphenidate as first-line pharmacological agents for adults with ADHD.12 Atomoxetine is 
recommended as second line therapy for people that cannot tolerate stimulants or if they do not respond after 6 weeks of therapy.12 
 
Researchers have investigated whether racial/ethnic disparities exist in ADHD diagnosis and medication use.13 One longitudinal, multisite study of 5th-graders 
suggested an underdiagnosis and undertreatment of Black and Hispanic/Latino children compared to other races.14 A study of children aged 6 to 17 years in 
Kentucky Medicaid also found that rates for receipt of an ADHD diagnosis were lowest for Hispanic/Latino and Asian children compared to other races.15 In 
addition, racial/ethnic minority children were less likely to receive a stimulant medication, with Hispanic/Latino and Asian children having the lowest rates.15 
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However, the same study showed that non-Hispanic Black and Hispanic/Latino children had the highest rates of receiving psychosocial therapy interventions.15 
Most of the available studies are claims-based which are unable to determine the type or quality of services, whether the diagnosis/treatment was appropriate, 
or the accuracy of the optional fields in which race/ethnicity data are collected. More research is needed in this area to better understand whether differences in 
care are due to provider bias, child uniqueness, or cultural distinctions that impact treatment. 
 
The goals of ADHD care may change as the patient matures, but generally, they focus on management of symptoms as well as improvements in function and 
quality of life.6-8 Evaluation of symptom and functional improvement may employ a variety of behavior assessment scales and metrics which are usually 
completed by the parents, teacher, or patient with ADHD.6-9,16,17 Assessment scales commonly used in clinical trials include the ADHD rating scale (ADHD-RS), the 
Weiss Functional Impairment Rating Scale (WFIRS), Permanent Product Measure of Performance (PERMP), the Swanson, Kotkin, Agler, M-Flynn, and Pelham 
Scale (SKAMP), and Conners Parent Rating Scale (CPRS).16,17 The ADHD-RS is based on DSM criteria for ADHD diagnosis which assesses symptoms of 
inattentiveness, hyperactivity, and impulsivity.17 This 18-item scale has a range of 0 to 54 with more higher scores indicating more severe symptoms.17 There has 
been some research to suggest that a 30% mean total score change difference between treatment groups (5.2 to 7.7 points) on the ADHD-RS represents a 
clinically meaningful change.16 Although the Clinical Global Impressions scale is not specific to ADHD, it has been paired with the ADHD-RS to assess ADHD 
symptom changes.1,16 The CGI Symptoms (CGI-S) component is employed as a baseline measurement and is based on a scale of 1 (no symptoms) to 7 (very 
severe symptoms).  A 1-point difference on CGI-S has been reported to correlate with 8 to 10 points on ADHD-RS.16 The CGI Improvement (CGI-I) scores follow 
changes from baseline where 1 to 3 means improvement, 4 means no change, and 5 to 7 means worsening symptoms.16 It has been reported that a “much 
improved” (2-level improvement) on CGI-I correlates with 50 to 60% improvement on ADHD-RS.16 Other scales such as the WFIRS is a 50-item instrument that 
assesses symptoms and degrees of impact on 6 clinically relevant functional areas.17,18 WFIRS responses include “never or not at all”, “sometimes or somewhat”, 
“often or much”, “very often or very much”, and “N/A” (not applicable).17,18 Any WFIRS item rating 2 or 3 within a section would indicate impairment.17,18 The 
PERMP is a classroom assessment which evaluates attention using a skill-adjusted math test.17,19 The total PERMP score is a sum of the number of math 
problems attempted and the number answered correctly.17,19 Because PERMP score is specific to the ability of the patient, the minimum clinically significant 
difference (MCID) in PERMP score has not been determined. The SKAMP rating scale is another teacher-rated scale which evaluates attention and behavior in a 
laboratory classroom setting.17 Scores assess 13 items including attention, quality of work, deportment and compliance.17,20 Each item is assessed on a 0 to 6 
point scale with total score ranging from 0 to 78 and higher scores associated with more severe impairment.17,20 The CPRS scale evaluates a variety of ADHD 
symptoms, each assessed on a 0 to 3 scale corresponding to symptoms which are not present (0), just a little present (1), pretty much present (2), and very much 
present (3).16 Minimal Clinically Important Differences (MCIDs) for ADHD outcomes related to the ADHD-RS, WFIRS, SKAMP, and CPRS scales are not presently 
well-defined.1  

 
Methods: 
The December 2021 drug class report by the DERP at the Center for Evidence Based Policy at the Oregon Health & Science University (OHSU) was used to inform 
recommendations for this drug class. The original report is available to Oregon Pharmacy and Therapeutics Committee members upon request.  
 
The purpose of the DERP report is to make available information regarding the comparative clinical effectiveness and harms of different drugs. DERP reports are 
not usage guidelines, nor should they be read as an endorsement of or recommendation for any particular drug, use, or approach. OHSU does not recommend 
or endorse any guideline or recommendation developed by users of these reports. 
 
Summary Findings: 
The 2021 DERP report focused on the comparative efficacy and safety of drugs to treat ADHD and was an update of a previous DERP report completed in 2015.1 
The report focused on RCTs of FDA-approved stimulants and non-stimulants as well as off-label treatments.1 DERP reviewers completed a systematic review 
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based on a literature search of studies published between January 1, 2015 and August 1, 2021.1 Therapies were excluded if they were not RCTs, compared a 
branded agent to its generic equivalent, different doses of the same drug, placebo-controlled trials of older agents, trials that evaluated primarily multi-modal 
(non-drug) comparisons, and studies not published in English.1 
 
Since the previous review, two new agents have received FDA approval for the treatment of ADHD.1  Serdexmethylphenidate/dexmethylphenidate (AZSTARYS), 
an oral prodrug of the stimulant dexmethylphenidate, was approved in March 2021.1,21  A new non-stimulant oral agent, viloxazine hydrochloride (QELBREE), 
was approved in April 2021.1,22  Manufacturer’s prescribing information for each of these products is presented in Appendix 2.  Three ongoing head-to-head 
trials and 3 placebo-controlled RCTs for recently FDA- approved agents were identified but will not be discussed as results were pending.1 The FDA approved 
drugs included in the ADHD DERP report are summarized by subclass and listed in Table 1.   
 
Table 1. FDA-Approved and Selected Off-label Treatments for ADHD  

Generic Name  Brand Name  Date of FDA Approval  

Stimulants 

Serdexmethylphenidate dexmethylphenidate  AZSTARYS  March 2, 2021  

Methylphenidate hydrochloride  ADHANSIA XR  February 27, 2019  

Amphetamine sulfate  EVEKEO ODT  January 30, 2019  

Methylphenidate hydrochloride  JORNAY PM  August 8, 2018  

Amphetamine  ADZENYS ER  September 15, 2017  

Mixed amphetamine salts  MYDAYIS  June 20, 2017  

Methylphenidate  COTEMPLA XR-ODT  June 19, 2017  

Lisdexamfetamine dimesylate  VYVANSE (CHEWABLE)  January 28, 2017  

Amphetamine polistirex  ADZENYS XR-ODT  January 27, 2016  

Methylphenidate hydrochloride  QUILLICHEW ER  December 4, 2015  

Amphetamine  DYANAVEL XR  October 19, 2015  

Methylphenidate hydrochloride  APTENSIO XR  April 17, 2015  

Methylphenidate hydrochloride  QUILLIVANT XR  September 27, 2012  

Amphetamine sulfate  EVEKEO  August 9, 2012  

Lisdexamfetamine dimesylate  VYVANSE  February 23, 2007  

Methylphenidate  DAYTRANA  April 6, 2006  

Dexmethylphenidate hydrochloride  FOCALIN XR  May 26, 2005  
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Methylphenidate hydrochloride  METADATE CD  April 3, 2003  

Methylphenidate hydrochloride  METHYLIN  December 19, 2002  

Methylphenidate hydrochloride  RITALIN LA  June 5, 2002  

Dexmethylphenidate hydrochloride  FOCALIN  November 13, 2001  

Mixed amphetamine salts  ADDERALL XR  October 11, 2001  

Methylphenidate hydrochloride (osmotic release)  CONCERTA  August 1, 2000  

Methylphenidate hydrochloride  METHYLIN ER  May 9, 2000  

Methylphenidate hydrochloride  RITALIN SR  March 30, 1982  

Mixed amphetamine salts  ADDERALL  January 19, 1960  

Methylphenidate hydrochloride  RITALIN  December 5, 1955  

Nonstimulants 

Viloxazine hydrochloride  QELBREE  April 2, 2021  

Clonidine hydrochloride (extended release) KAPVAY  September 29, 2009  

Guanfacine hydrochloride (extended release) INTUNIV  September 2, 2009  

Atomoxetine hydrochloride  STRATTERA  November 26, 2002  

Off-Label treatment 

Armodafinil NUVIGIL  June 15, 2007  

Bupropion hydrochloride WELLBUTRIN XL  August 28, 2003  

Modafinil PROVIGIL  December 24, 1998  

Bupropion hydrochloride  WELLBUTRIN SR  October 4, 1996  

Abbreviations. ADHD: attention deficit/hyperactivity disorder; CD: controlled dose; ER: extended release; LA: long acting; ODT: orally disintegrating tablet; SR: sustained release; XL/XR: extended 

release 

 

There were 70 studies (N = 11,815) that met inclusion criteria. Of these trials, 50 involved populations from the United States that compared 2 active 
treatments.1  Most participants were White between the ages of 6- and 12-years exhibiting ADHD symptoms of both inattention and hyperactivity or 
impulsiveness.1 Fourteen studies had a moderate risk of bias while 56 studies had high risk.1 The review compared findings for a stimulant versus another 
stimulant, a stimulant versus a nonstimulant, a nonstimulant versus another nonstimulant, and placebo compared to the new nonstimulant viloxazine.1   
Table 2 is an overview of all the RCTs identified in the DERP review and the number of studies that met the minimum criteria for 8 weeks duration or longer.  
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Table 2: Overview of DERP Review Findings1 

Comparators Number 
of RCTs 

Study Size 
Range 

Total N Study Duration 
(weeks) 

Number of Studies 
8 weeks or Longer 

Stimulant vs. Stimulant 34 18 to 549 3,958 1 to 16 3 

Stimulant vs. Nonstimulant 20 17 to 1,323 4,597 2 to 26 13 

Nonstimulant vs. Nonstimulant 1 N/A 338 10 to 13 1 

Newer drug vs. Placebo 11 59 to 477 2,786 1 to 8 2 

 
 
Certainty of evidence was assessed using the GRADE criteria in RCTs that had a minimum of 8 weeks treatment (with or without follow-up) and was limited to 5 
outcomes: symptom response, performance, quality-of-life (parent stress, parent satisfaction), discontinuations due to adverse events and SAEs.1 Evidence 
certainty was assessed as “very low or moderate” for symptom response measures, “very low” for performance and quality of life measures, and “very low or 
low” for discontinuation due to AEs and SAEs.1  All participants had ADHD symptom reduction compared to baseline without regard to what active treatment 
was employed and irrespective of age, race, gender, or ethnicity.1 Studies comparing a stimulant to off-label treatment or placebo did not meet inclusion 
criteria.1 In some cases, there were no eligible studies for a particular outcome or the included studies were rated as “Very low” certainty of evidence.1 Only 
trials of 8-week or longer with High, Moderate, or Low quality of evidence for ADHD outcomes as will be highlighted in this DERP summary (see Table 3 and 
Table 4 ). 
 
 
Table 3: GRADE Criteria for Overall Quality of Evidence1 

High Raters are very confident that the estimate of the effect of the intervention on the outcome lies close to the true effect. Typical sets of studies 
are randomized controlled trials with few or no limitations, and the estimate of effect is likely stable. 

Moderate Raters are moderately confident in the estimate of the effect of the intervention on the outcome. The true effect is likely to be close to the 
estimate of the effect, but there is a possibility that it is different. Typical sets of studies are randomized controlled trials with some limitations 
or well-performed nonrandomized studies with additional strengths that guard against potential bias and have large estimates of effects. 

Low Raters have little confidence in the estimate of the effect of the intervention on the outcome. The true effect may be substantially different 
from the estimate of the effect. Typical sets of studies are RCTs with serious limitations or nonrandomized studies without special strengths. 

Very Low Raters have no confidence in the estimate of the effect of the intervention on the outcome. The true effect is likely to be substantially different 
from the estimate of effect. Typical sets of studies are nonrandomized studies with serious limitations or inconsistent results across studies. 
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Table 4: Overview and Certainty of Evidence for Select ADHD Outcomes in RCTs of at least 8 weeks1  

Comparators  

ADHD Outcomes Studied and Certainty of Evidence (Low, Moderate, High) 

Symptom Response Performance Quality of Life 
Discontinuations 
Due to AEs 

Serious AEs 

Stimulant vs. 
stimulant 
 

    
Low  
(2 RCTs; N = 611) 

Stimulant vs. 
nonstimulant 

Moderate   
(12 RCTs; N = 1,991) 

  
Low  
(10 RCTs; N=1,716) 

Low 
(3 RCTs; N = 493) 

Nonstimulant vs. 
nonstimulant 
 

Low 
(1 RCT; N = 338) 

 
 Low  

(1 RCT; N = 338) 
Low  
(1 RCT; N = 338) 

Nonstimulant vs. 
placebo 
 

Low  
(2 RCTs; N = 535) 

    

Abbreviations. ADHD = attention deficit/hyperactivity disorder; AE = adverse effects; RCT = randomized controlled trial 
Note: Table 4 includes only those studies assessed with GRADE criteria that also met the minimum 8-weeks of treatment requirement. Gray row shading indicates there were no 
eligible studies for a particular outcome, or the included studies rated as “Very low” certainty of evidence, therefore those results will not be discussed in this DERP summary.     

 
 
Stimulant vs. Another Stimulant  
A total of 34 RCTs (N=3958) were identified that compared one stimulant versus another that ranged from 3 to 16 weeks; however, only 3 studies were 8 weeks 
or longer.1,23-25 Thirty-one studies involved children and adolescents with a mean age range of 7 to 18 years while 3 studies included adults up to 60 years of age 
(mean age range 33 – 36 years).1  Thirty of the studies were rated as high risk of bias due to poor reporting and industry conflicts while 4 were moderate risk of 
bias due to inadequate methods reporting, lack of blinding, high (>20%) attrition, and other factors.1 Adverse events were reported in only 13 of 33 studies.1 
Overall, there were no significant differences found in the reduction of ADHD symptoms between different methylphenidate formulations and mixed 
amphetamine salts.1 There was low quality evidence from 2 RCTs (N=611) of rare SAEs, with one SAE reported in both the osmotic-release oral system 
methylphenidate and the lisdexamfetamine groups, and none in the immediate-release amphetamine group.1,24,25  An overview of study characteristics for each 
trial is provided in Table 5. 
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Table 5: Overview of Study Characteristics for RCTs of at least 8-weeks Duration 

Study Details Population Eligibility Outcomes 
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Stimulant vs Another Stimulant 

Cikili Uytun, 201923  RCT  16  No  103  ER-MPH 
OROS-MPH 

6 to 16  Any  ODD  Yes  NR  NR  Yes  High  

Steele, 200624  RCT  8  No  147  IR-MPH  

OROS-MPH  

6 to 12  Any  NR  Yes  NR  No  Yes High  

Newcorn, 201725 

(flexi-dose) 

RCT 8 + 1 Yes 464 LDX 

OROS-MPH 

PBO 

13 to 17 Any ODD Yes NR NR Yes High 

Newcorn, 201725 

(forced dose) 

RCT 6 + 1 Yes 549 LDX 

OROS-MPH 

PBO 

13 to 17 Any ODD Yes NR NR Yes Mod 

Stimulant vs Non-stimulant 

ÇEtİN, 201526  RCT  26  No  145  ATX  

OROS-MPH  

7 to 16  Any  None  Yes NR  NR  Yes  Mod  

Dittmann, 201327 RCT  9  Yes  267  ATX  

LDX  

6 to 17  Any  NR  Yes Yes  NR  Yes  High  

Garg, 201428  RCT  8  No  84  ATX  
IR-MPH  

6 to 14  Any  ODD  Yes NR  NR  Yes  High  

Kratochvil, 200229  RCT  10  Yes  228  ATX  

MPH  

Males, 7 to 15  
Females, 7 to 9  

Any  NR  Yes  NR  NR  Yes  High  

Ni, 201730 RCT  8 to 10  No  71  ATX  
IR-MPH  

18 to 50  
Drug naïve   

Any  None  Yes  NR  NR  NR  Mod  

Palumbo, 200831  RCT  16  Yes   122  CLON +/-MPH  
MPH  
PBO  

7 to 12  Any  NR  Yes  NR  NR  Yes  Mod  
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Shang, 201532  RCT  24 No 160  ATX  

OROS-MPH  

7 to 16  
Drug naïve   

Any  NR  Yes  NR  NR  Yes  Mod  

Snircova, 201633  RCT  8  No 78  ATX  
XR-MPH  

5 to 16  
Drug naïve   

CM  None  Yes  NR  NR  NR  High  

Su, 201634  RCT  8  No 262  ATX  

OROS-MPH  

6 to 16  
Drug naïve   

Any  NR  Yes  NR  NR  Yes  High  

Tas Torun, 202035  RCT  18  No 140  ATX  

OROS-MPH  

6 to 12  Any  NR  Yes  NR  NR  Yes  High  

Wang, 200736  RCT  8  No 330  ATX  

MPH  

6 to 16  Any  NR  Yes  NR  NR  Yes  High  

Zhu, 201737  RCT  8  No 104  ATX  

MPH  

6 to 14  Any  NR  Yes  NR  NR  Yes  Mod  

Tourette's Syndrome  
Study Group, 200238  

RCT  16  Yes   136  CLON  
MPH  
MPH + CLON  
PBO  

6 to 14  Any  Tourette’s Yes  NR  NR  Yes  High  

Non-stimulant vs Non-stimulant 

Hervas, 201439 RCT 10 to 13 Yes 338  ATX 

GXR  

PBO  

6 to 17 Any ODD Yes NR NR Yes Mod 

Non-stimulant vs Placebo 

Nasser, 202140  RCT  8  Yes   313  VLX 6 to 11  Any  None  Yes  NR  Yes  Yes  High  

Johnson, 201741  RCT  8  Yes  222  VLX 6 to 12  Any  None  Yes  NR  NR  Yes  High  

Note: Table includes those studies of 8 weeks or longer and applicable new studies which were assessed with GRADE criteria. 

Abbreviations. ADHD: attention deficit/hyperactivity disorder; AE: adverse event; ER: extended release; IR: immediate release; LA: long acting; LDX: lisdexamfetamine;  MPH: methylphenidate; NR: 

not reported; ODD: oppositional deviance disorder; OROS: osmotic-release oral system; PBO: placebo; RCT: randomized controlled trial; SAE: serious adverse event; XR: extended release 

 
 
Stimulant vs. Nonstimulant  
A total of 20 RCTs (N=4,597) were identified that compared a stimulant to a non-stimulant and the studies ranged in length from 2 to 26 weeks.1 Eighteen 
studies involved children and adolescents with a mean range of 9 to 11 years while only 2 studies involved adults (mean range of 31 to 41 years).1 Twelve studies 
were rated as high risk of bias due to poor reporting of methods, short treatment and follow-up periods, and industry involvement while 8 studies were rated as 
moderate risk of bias.1 Only 13 of the 20 studies met the minimum 8-week treatment requirement.1,26-38 The MCIDs were not well defined for various outcomes.  
In children and adolescents, one 9-week trial (N=267) reported that lisdexamfetamine treatment resulted in statistically significant reductions of ADHD 
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symptoms compared to atomoxetine based on assessments with the ADHD-RS-IV (p<0.001) and the WFIRS (p = .05).1,27  In participants who received a 
combination of methylphenidate and clonidine, there was a statistically significant reduction in ADHD symptoms compared with those who received clonidine 
alone based on the Conners Abbreviated Symptoms Questionnaire [ASQ] Teacher version (p = 0.03).1,31 No differences were found in the reduction of ADHD 
symptoms among standard formulations of methylphenidate and atomoxetine or guanfacine XR.1 There was low quality evidence of no difference in SAEs based 
on 3 RCTs (N=493) with methylphenidate versus clonidine, lisdexamfetamine versus atomoxetine, or methylphenidate versus atomoxetine.1  Ten trials (N=1,716) 
of 8 weeks or longer reported discontinuations due to adverse events (AEs). In 4 of the studies (N=729) with standard methylphenidate versus atomoxetine, 
there were 49 total discontinuations reported.1 Low quality evidence from 3 of these RCTs reported 8% discontinuations due to AEs for atomoxetine (31/381) 
compared to 6% for standard methylphenidate or immediate-release methylphenidate (14/246).1,28,29,36  Similar results were observed in a trial of atomoxetine 
versus lisdexamfetamine.1,27 Although specific frequencies of individual AEs were not consistently reported, the most common AEs that led to discontinuation 
highlighted by the authors are listed in Table 6. 
 
Table 6: Reported Adverse Events Leading to Discontinuation for Atomoxetine versus Lisdexamfetamine or Methylphenidate1,27-29,36 

 Atomoxetine  
(N = 518) 

Lisdexamfetamine 
(N = 133) 

Methylphenidate 
(N = 243) 

Total Discontinuations (%) 41 (8%) 8 (6%) 14 (6%) 

    

Daytime drowsiness/somnolence X X  

Decreased appetite /decreased 
weight/anorexia 

X  X X 

Nausea/abdominal pain X  X X 

Tachycardia/palpitations/chest pain X  X 

Headache X  X 

Agitation and/or irritability X X  

Other skin-related issues tic mania 

 
 
Nonstimulant vs. Another Nonstimulant 
One 13-week RCT (N=338) compared a non-stimulant to another non-stimulant.1,39 The study involved children and adolescents with a range of 6 to 17 years and 
56% of participants also had a comorbid diagnosis of ODD.1,39   The study was rated as moderate risk of bias due to poor reporting of methods, short treatment 
and follow-up periods, and industry involvement.1,39 The MCIDs were not well defined for various outcomes.  The study reported that guanfacine XR treatment 
resulted in statistically significant reductions of ADHD symptoms compared to atomoxetine based on assessments with the ADHD-RS-IV (LSMD: −5.1 (95% CI, 
−8.2 to −2.0; p=0.001).1,39   In patients treated with guanfacine XR compared to atomoxetine, there was low quality evidence that found a slightly higher 
proportion of patients with discontinuations due to AEs (7.8% vs 4.5%, respectively).1,39  In the same trial, serious AEs were rare with 2 (1.7%) reported in 
guanfacine XR-treated patients and none in those treated with atomoxetine (low quality evidence).1,39  
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Recently Approved Nonstimulant vs. Placebo 
Two 8-week RCTs (N=535) compared a newer nonstimulant to placebo.1,40,41 The studies included children and adolescents between 6 and 12 years of age 
without comorbidities.1,40,41 The studies reported viloxazine treatment resulted in a statistically significant reduction in ADHD symptoms at doses from 200 mg to 
400 mg per day compared to placebo as measured across multiple instruments (LS mean change ADHD-RS 5 = -17.5 to -17.6, p<0.05; LS mean total score Clinical 
Global Impressions-Illness (CGI-I) = 2.6 for both 200 mg and 400 mg doses, with p=0.003 and <0.01, respectively; ADHD-RS-IV, total score, LS mean change: 200 
mg, 300 mg = -18.4 to -18.6 (p=0.03) and 400 mg = -19.0 (p= 0.02).1,40,41 A dose-response effect was reported as larger reductions of symptoms were noted at the 
200 mg and 400 mg doses.1,40,41  No significant differences were found in symptom improvement with any other clinical instrument (e.g. Conners PS or WFIRS-
Parent).1,40,41 Table 7 summarizes the participant characteristics and outcomes studied for viloxazine.  
 
Table 7: Participant Characteristics and Outcomes for RCTs: Recently Approved Nonstimulant vs. Placebo for ADHD Treatment1,40,41  

First Author, Year  
Duration + Follow-up  N Randomized n of 
N Reported  

Participant Characteristics  
Mean Dose  
Symptom Response  

AEs  
Quality of Life  

Nasser, 202140  
8 weeks N = 313  

• VLX: 204 of 301  
PBO: 97 of 301  

Participant characteristics, n of 301 (%)  
• Age, mean years (SD): 8.5 (1.7)  
• Male: 191 (63.4)  
• Race or ethnicity  

AI/AN: 3 (1.0)   
Asian: 1 (0.3)  
Black: 125 (41.5)  
Multiple: 13 (4.3)   
White: 159 (52.8)   

• ADHD presentation, NR  
Comorbidities, NR  

Mean dose, NR  
Symptom Response, vs. PBO ADHD-
RS−5, total score LS mean change (SE)   
• 200 mg, −17.6 (1.4); P <0.05  
• 400 mg, −17.5 (1.5); P < 0.05    
CGI-I, total score, LS mean (SE)   
• 200 mg, 2.6 (0.12); P = 0.003  
• 400 mg, 2.6 (0.12); P < 0.01  
 
Conners 3-PS, composite score, 
difference of LS means (SE)  
• 200 mg, −3.8 (1.39; 95% CI, −6.5 to 

−1.1); P = .006  
• 400 mg, no difference  
  
WFIRS-Parent, no difference  

AEs  
• AEs: VLX, 114 of 207 (55.1) vs. PBO, 47 

of 103 (45.6)  
• SAEs: VLX, 7 of 207 (3.4) vs. PBO, 4 of 

103 (3.9)  
• Discontinuation: VLX, 10 of 207  

(4.8) vs. PBO, 3 of 107 (2.9)  
  
Quality of Life, vs. PBO  
PSI-4-SF, total score  
200 mg, no difference  
400 mg, LS mean (SD): −11.6 (2.01); P = 

0.04  

Johnson, 201741  
weeks N = 222  

• VLX: 182 of 206  
PBO: 24 of 206  

Participant characteristics, n of 206 (%)  
• Age, median years (range) 9.0 (6 to 12)  
• Male: 138 (67.0)  
Race or ethnicity  

 AI/AN: 2 (1.0)  

 Asian: 2 (1.0) 

 Black/AA: 79 (38.3)   

 Multiple: 6 (2.9)  

 White: 117 (56.8) 

ADHD presentation, NR 

Mean dose, NR  
  
Symptom response, vs. PBO ADHD-RS-
IV, total score, LS mean change:  
• 100 mg, no difference  
• 200 mg, −18.4 (P = 0.03)  
• 300 mg, −18.6 (P = 0.03)  
• 400 mg, −19.0 (P = 0.02)  
  

AEs  
• Any AE: VLX, 132 of 182 (72.5) vs. PBO, 

11 of 24 (45.8)  
• SAEs: 0 for all groups  
Discontinuation: VLX, 13 of 182 (7.1) vs. 

PBO, 0  
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Comorbidities, NR  

Abbreviations. AA: African American; ADHD: attention deficit/hyperactivity disorder; ADHD-RS-IV: ADHD Rating Scale IV; ADHD-SRS: ADHD Self-Rating Scale; AE: adverse event; AI: American Indian; 

AN: Native American; CGI-S: Clinical Global Impressions-Improvement; CI: confidence interval; C(3)PRS: Conners Parents Rating Scale; LS: least square; NR: not reported;  PBO: placebo; PSI(4)SF: 

Parenting Stress Index, Short Form; RCT: randomized controlled trial; SAE: serious adverse event; SD: standard deviation; VLX: viloxazine; WFIRS: Weiss Functional Impairment Rating Scale 

 
Limitations 
There were several limitations conveyed by the DERP review authors.  Roughly 1/3 of the trials (25/70) were RCTs between 1 and 7 weeks in length, however, 
guidelines including those from the American Academy of Pediatrics (AAP) recommend a minimum of 6 weeks of therapy for adequate assessment of therapy.  A 
similar proportion of included RCTs (26/70) were crossover design with 1 to 3-week phases and no washout period.  In addition, many of the trials titrated the 
medication doses over several weeks so the target or optimal dose was only maintained for 1 to 2 weeks.  There were numerous cases where performance was 
measured in a single day after a short treatment period which may have resulted in uncertainty of evidence. Lastly, most of the studies overtly excluded patients 
with comorbidities. 
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Appendix 1: Current Preferred Drug List 
 

Generic Brand Form PDL Carveout 
atomoxetine HCl ATOMOXETINE HCL CAPSULE Y Y 
atomoxetine HCl STRATTERA CAPSULE Y Y 
dexmethylphenidate HCl DEXMETHYLPHENIDATE HCL ER CPBP 50-50 Y  
dexmethylphenidate HCl FOCALIN XR CPBP 50-50 Y  
dexmethylphenidate HCl DEXMETHYLPHENIDATE HCL TABLET Y  
dexmethylphenidate HCl FOCALIN TABLET Y  
dextroamphetamine/amphetamine ADDERALL XR CAP ER 24H Y  
dextroamphetamine/amphetamine DEXTROAMPHETAMINE-AMPHET ER CAP ER 24H Y  
dextroamphetamine/amphetamine ADDERALL TABLET Y  
dextroamphetamine/amphetamine DEXTROAMPHETAMINE-AMPHETAMINE TABLET Y  
lisdexamfetamine dimesylate VYVANSE CAPSULE Y  
lisdexamfetamine dimesylate VYVANSE TAB CHEW Y  
methylphenidate DAYTRANA PATCH TD24 Y  
methylphenidate HCl METHYLPHENIDATE HCL CD CPBP 30-70 Y  
methylphenidate HCl METHYLPHENIDATE HCL ER (CD) CPBP 30-70 Y  
methylphenidate HCl METHYLPHENIDATE HCL TABLET Y  
methylphenidate HCl RITALIN TABLET Y  
clonidine HCl CLONIDINE HCL ER TAB ER 12H V Y 
clonidine HCl KAPVAY TAB ER 12H V Y 
guanfacine HCl GUANFACINE HCL ER TAB ER 24H V Y 
guanfacine HCl INTUNIV TAB ER 24H V Y 
viloxazine HCl QELBREE CAP ER 24H V Y 
amphetamine ADZENYS ER SUS BP 24H N  
amphetamine AMPHETAMINE SUS BP 24H N  
amphetamine DYANAVEL XR SUS BP 24H N  
amphetamine ADZENYS XR-ODT TAB RAP BP N  
amphetamine sulfate EVEKEO ODT TAB RAPDIS N  
amphetamine sulfate AMPHETAMINE SULFATE TABLET N  
amphetamine sulfate EVEKEO TABLET N  
dextroamphetamine sulfate DEXEDRINE CAPSULE ER N  
dextroamphetamine sulfate DEXTROAMPHETAMINE SULFATE ER CAPSULE ER N  
dextroamphetamine sulfate DEXTROAMPHETAMINE SULFATE SOLUTION N  
dextroamphetamine sulfate PROCENTRA SOLUTION N  
dextroamphetamine sulfate DEXEDRINE TABLET N  
dextroamphetamine sulfate DEXTROAMPHETAMINE SULFATE TABLET N  
dextroamphetamine sulfate ZENZEDI TABLET N  
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dextroamphetamine/amphetamine MYDAYIS CPTP 24HR N  
methamphetamine HCl DESOXYN TABLET N  
methamphetamine HCl METHAMPHETAMINE HCL TABLET N  
methylphenidate COTEMPLA XR-ODT TAB RAP BP N  
methylphenidate HCl ADHANSIA XR CPBP 20-80 N  
methylphenidate HCl METHYLPHENIDATE ER (LA) CPBP 50-50 N  
methylphenidate HCl METHYLPHENIDATE LA CPBP 50-50 N  
methylphenidate HCl RITALIN LA CPBP 50-50 N  
methylphenidate HCl JORNAY PM CPDR ER SP N  
methylphenidate HCl APTENSIO XR CSBP 40-60 N  
methylphenidate HCl METHYLPHENIDATE ER CSBP 40-60 N  
methylphenidate HCl METHYLIN SOLUTION N  
methylphenidate HCl METHYLPHENIDATE HCL SOLUTION N  
methylphenidate HCl QUILLIVANT XR SU ER RC24 N  
methylphenidate HCl QUILLICHEW ER TAB CBP24H N  
methylphenidate HCl METHYLPHENIDATE HCL TAB CHEW N  
methylphenidate HCl CONCERTA TAB ER 24 N  
methylphenidate HCl METHYLPHENIDATE ER TAB ER 24 N  
methylphenidate HCl RELEXXII TAB ER 24 N  
methylphenidate HCl METHYLPHENIDATE ER TABLET ER N  
methylphenidate HCl METHYLPHENIDATE HCL TABLET ER N  
serdexmethylphen/dexmethylphen AZSTARYS CAPSULE N  
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Appendix 2: Prescribing Information Highlights  
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Appendix 3: Prior Authorization Criteria 

Attention Deficit Hyperactivity Disorder (ADHD) Safety Edit 

Goals: 

 Cover ADHD medications only for diagnoses funded by the OHP and medications consistent with current best practices.  

 Promote care by a psychiatrist for patients requiring therapy outside of best-practice guidelines. 

 Promote preferred drugs in class. 
 

Length of Authorization:  

 Up to 12 months  
 

Requires PA: 

 Non-preferred drugs on the enforceable preferred drug list.  

 Regimens prescribed outside of standard doses and age range (Tables 1 and 2) 

 Non-standard polypharmacy (Table 3)  
 

Covered Alternatives:   

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 

 

Table 1. FDA-approved and OHP-funded Indications. 

 STIMULANTS NON-STIMULANTS 

Indication 

Methylphenidate 

and 
derivatives** 

Amphetamine 
and 

derivatives 
Atomoxetine 

Clonidine 
ER 

Guanfacine 
ER 

Viloxazine 

ADHD Age ≥6 years Age ≥3 years Age ≥6 years 

Children 
age 

6-17 
years 
only 

Children 
age 

6-17 years 
only 

Children 
age 6- 17 

years only 

Narcolepsy Age ≥6 years Age ≥6 years 
Not 

approved 
Not 

approved 
Not 

approved 
Not 

approved 

**See Table 2 for off-label methylphenidate IR dosing for age > 4 years 

http://www.orpdl.org/
http://www.orpdl.org/drugs/
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Table 2. Standard Age and Maximum Daily Doses. 

Drug Type Generic Name Minimum 
Age 

Maximum 
Age 

Maximum Daily Dose (adults or children <18 
years of age unless otherwise noted) 

CNS Stimulant amphetamine ER 3  20 mg 

CNS Stimulant amphetamine/dextroamphetamine salts IR 3  40 mg 

CNS Stimulant amphetamine/dextroamphetamine salts ER 6  60 mg 

CNS Stimulant amphetamine/dextroamphetamine ER (Mydayis® ) 13  25 mg for children 13-17 years 

50 mg for adults 18-55 years 

CNS Stimulant dexmethylphenidate IR 6  20 mg 

CNS Stimulant dexmethylphenidate LA 6  40 mg for adults or  

30 mg if age <18 years 

CNS Stimulant dextroamphetamine IR 6  40 mg 

CNS Stimulant dextroamphetamine LA 6  60 mg 

CNS Stimulant lisdexamfetamine  4  70 mg 

CNS Stimulant methamphetamine 6 17 not established 

CNS Stimulant methylphenidate IR 4  60 mg 

CNS Stimulant methylphenidate LA 6  72 mg 

CNS Stimulant methylphenidate transdermal 6 17 30 mg 

CNS Stimulant serdexmethylphenidate/dexmethylphenidate 6  52.3 mg/ 10.4 mg 

Non-Stimulant atomoxetine 6  100 mg 

Non-Stimulant clonidine LA 6 17 0.4 mg 

Non-Stimulant guanfacine LA 6 17 4 mg for adjunctive therapy in ages 6-17 years 
and for monotherapy in ages 6-12 years 

7 mg for monotherapy in ages 13-17 years 

Non-Stimulant viloxazine 6 17 400 mg 

Abbreviations: IR = immediate-release formulation; LA = long-acting formulation (extended-release, sustained-release, etc.) 

Table 3. Standard Combination Therapy for ADHD 

Age Group Standard Combination Therapy 

Age <6 years* Combination therapy not recommended 

Age 6-17 years* 1 CNS Stimulant Formulation (LA or IR) + Guanfacine LA 

1 CNS Stimulant Formulation (LA or IR) + Clonidine LA 

Age ≥18 years** Combination therapy not recommended 

Abbreviations: IR = immediate-release formulation; LA = long-acting formulation (extended-release, sustained-release, etc.) 
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* As recommended by the American Academy of Pediatrics 2019 Guidelines Wolraich ML, Hagan JF, Jr., Allan C, et al. Clinical Practice Guideline for the Diagnosis, Evaluation, 

and Treatment of Attention-Deficit/Hyperactivity Disorder in Children and Adolescents. Pediatrics. 2019;144(4). 

**As identified by Drug Class Review: Pharmacologic Treatments for Attention Deficit Hyperactivity Disorder: Drug Effectiveness Review Project, 2015. 

 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is the drug being used to treat an OHP-funded 
condition? 

Yes: Go to #3 No: Pass to RPh. Deny; not funded by 
OHP. 

3. Is the requested drug on the PDL? Yes: Go to #5 No: Go to #4 

4. Will the prescriber consider a change to a preferred 
agent? 

 

Message: 

 Preferred drugs are evidence-based reviewed for 
comparative effectiveness and safety by the Oregon 
Pharmacy & Therapeutics (P&T) Committee. 

Yes: Inform prescriber of 
preferred alternatives 

No: Go to #5 

5. Is the request for an approved FDA diagnosis 
defined in Table 1? 

Yes: Go to #6 No: Go to #9 

6. Are the patient’s age and the prescribed dose within 
the limits defined in Table 2? 

Yes: Go to #7 No: Go to #9 

7. Is the prescribed drug the only stimulant or non-
stimulant filled in the last 30 days? 

Yes: Approve for up to 12 
months 

No: Go to #8 

8. Is the multi-drug regimen considered a standard 
combination as defined in Table 3? 

Yes: Approve for up to 12 
months 

No: Go to #9 



Author: Engen       June 2022 

Approval Criteria 

9. Was the drug regimen developed by, or in 
consultation with, a psychiatrist, developmental 
pediatrician, psychiatric nurse practitioner, sleep 
specialist or neurologist? 

Yes:  Document name and 
contact information of 
consulting provider and 
approve for up to 12 months 

No: Pass to RPh. Deny; medical 
appropriateness. 

 

Doses exceeding defined limits or non-
recommended multi-drug regimens of 
stimulants and/or non-stimulants are only 
approved when prescribed by a 
psychiatrist or in consultation with a 
mental health specialist.  

 

May approve continuation of existing 
therapy once up to 90 days to allow time 
to consult with a mental health specialist. 

 
P&T Review: 6/22 (DE); 8/20; 5/19; 9/18; 5/16; 3/16; 5/14; 9/09; 12/08; 2/06; 11/05; 9/05; 5/05; 2/01; 9/00; 5/00   

Implementation:  11/1/2018; 10/13/16; 7/1/16; 10/9/14; 1/1/15; 9/27/14; 1/1/10; 7/1/06; 2/23/06; 11/15/05 

 

 


