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Final Report

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year

(Quality)

Study Design
Setting

Eligibility criteria

Comorbidity

Drug Effectiveness Review Project

Preschool chidren
Schleifer 1975
(Fair)

Barkley 1988
(Fair)

RCT DB crossover

RCT DB crossover

Preschool children diagnosed as hyperactive participated in
this study

1. Parent and/or teacher complaints of short attention span,
poor impulse control and restlessness

2. Age of onset of problem behavior prior to 6 years

3. A duration of problem behavior for at least 12 months

4. Scores on the Hyperactivity Index of the Conners Parent
Rating Scale and the Werry-Weiss-Peters Activity Rating Scale
greater than two SDs above the mean for same-age, same-sex
normal children

5. Scores on the Home Situations Questionnaire indicating that
the child posed behavior problems in at least eight of the 16
situations described on the questionnaire to establish
pervasiveness of behavior problems

6. Absence of epilepsy, severe language delay, deafness,
blindness, autism, psychosis or gross brain damage as
estabished through developmental/medical histories and
observation of the children

Pharmacologic Treatments for ADHD
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose
Year Duration
(Quality) Dosing schedule

Run-in/Washout
Period

Drug Effectiveness Review Project

Allowed other medications/
interventions

Preschool chidren
Schleifer 1975 methylphenidate: 2.5 mg - 20mg g.a.m and 10mg at lunch (mean

(Fair) dose = 5mg bid)
Duration: 14-21 days

Barkley 1988 methylphenidate 0.15mg/kg bid or 0.5mg/kg bid

(Fair) Duration: 7-10 days for each condition (baseline, placebo, low dose,
high dose)
Timing: NR

Pharmacologic Treatments for ADHD

NR/NR

2 days/NR

NR

NR
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age
Year Gender
(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Preschool chidren
Schleifer 1975 Observation

(Fair) Hyperactivity Rating Scale

Timing: before and after the intervention
Barkley 1988 A free play (20 mins) and 5 task (20 mins total): mother-child
(Fair) interactions were videotaped and separate coding of the

interactions was done using the Response Class Matrix.

Timing: the last day of each drug condition

Pharmacologic Treatments for ADHD

Mean age=4.08 years
Gender: 89.3% male
Ethnicity: NR

Mean age=3.9 years
Gender: 70.3% male
Ethnicity: NR

Drug Effectiveness Review Project
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Preschool chidren
Schleifer 1975 Mean 1Q=102 (86-124) NR/NR/28 0/2/26
(Fair) Hollingshead scale (socioeconomic class): Mean=2.5
Barkley 1988 the Peabody Picture Vocabulary Test: Mean=98.1(2.1), range 81-138 NR/NR/27 0/0/27
(Fair) CPRS total: 68.4(25.4)

CPRS hyperactivity: 19.6(5.0)
Werry-Weiss-Peters Scale: 30(6.0)
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year
(Quality) Results

Preschool chidren
Schleifer 1975 Hyperactivity Rating Scale
(Fair) pre: active: placebo
"True" Hyperactives (n=10): 50.80: 40.30:47.40
"Situational" Hyperactives: (n=16): 46.66: 32.75: 42.62
3-way ANOVA (group x condition x order)
Active medication: F=29.09; p<0.01
Barkley 1988 Pairwise Comparison:
(Fair) Free play- only the low dose condition was significantly reduced as compared with the placebo condition, p<0.05
Task interaction
-compliance: 15% improvement in high dose compared with placebo, p<0.05
-compete: 45% decrease occurred in off-task, or competing, behavior in high dose compared with placebo, p<0.05
Others: NS
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Preschool chidren

Schleifer 1975 NR NR 0

(Fair)

Barkley 1988 reported by mother a tend (p<0.1) for the mothers to report more side effects 0

(Fair) during the medication than placebo conditions, but no in the

severity of these side effects.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year

(Quality)

Study Design
Setting

Eligibility criteria

Comorbidity

Drug Effectiveness Review Project

Musten 1997
Firestone 1998
(Fair)

RCT DB crossover

1. A diagnosis of ADHD based on DSM-III-R
2. A score greater than 1 on 8 out of 14 DSM-III-R items

3. A standard score greater than or equal to 80 on the Peabody

Picture Vocabulary Test (PPVT)

4. A score equal to or above 1.5 SD above the age and sex
mean of the Hyperactivity Index of the Conners Parent Rating
Scale-Revised.

5. Attention span of less than 88 seconds on the parent-
supervised attention task.

6. Parent and children were fluent in English

7. Subjects did not have any sensory or physical disatbilities,
developmental disorders, neurologic disease, or obvious
central nervous system dysfunction as assessed by a
pediatrician.

8. Subjects who had received methylphenidate were
considered for the study if they had received methylphenidate
for less than 6 months and if the daily dosage administered
was less than the mean of dosage used in the current study.

Pharmacologic Treatments for ADHD
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose
Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions
Musten 1997 methylphenidate 0.3mg/kg or 0.5mg/kg, bid 2 days/ NR NR
Firestone 1998 Duration: 7-10 days for each condition (placebo, low dose, high
(Fair) dose)
Timing: NR
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Musten 1997 Cognitive measures (Gordon Diagnostic System Delay and  Mean age=4.84 years

Firestone 1998 Vigilance Tasks)

(Fair)

Behavior rating (CPRS-R)

Observed behaviors

Time on-Task

Productivity

Timing: at the end of the each treatment

Pharmacologic Treatments for ADHD

Gender: 83.9% male
Ethnicity: NR

Drug Effectiveness Review Project
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Musten 1997 Peabody Picture Vocabulary Test (standard score)=99.26(14.41) 109(43 refused, 4/6/31
Firestone 1998 Diagnostic Interview for Children and Adolescents 64 agreed)
(Fair) (number)=12.03(1.49) /54/41

Swansonm Nolan and Pelham Checklist (number)=11.48(1.91)
Conners Hyperactivity Index (T score)=84.61(9.95)
Attention Task-Supervised (sec)=30.43(10.36)

Pharmacologic Treatments for ADHD
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year

(Quality) Results

Musten 1997 Cognitive tasks:

Firestone 1998 Gordon Delay: no. correct, P<L, P<H, p< 0.001; Efficiency ratio, NS
(Fair) Gordon Vigilance: no. correct, P<L, P<H, p<0.01; commission errors, NS

Parent Rating Scale:

Conners: learning, P>L, P>H, L>H, p<0.001; Conduct, P>L, P>H, p<0.001; Hyperactivity Index, P>L, P>H, p<0.001
Observed behaviors:

Child compliance Task: %compliance, NS; Dot-to-Dot %compliance, NS; Cancellation Task %complaince, NS
Time on-Task: Dot-to-Dot Task time, P<H, L<H, p<0.001; Cancellation task time, P<H, L<H, p<0.001

Productivity: Dot-to-Dot Task patterns correct, NS; Concellation Task rows correct, P<H, L<H, p<0.01

Pharmacologic Treatments for ADHD
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Musten 1997 Side Effects Rating placebo: low dose: high dose (%) NR

Firestone 1998 Scale (17 items)

(Fair)

Pharmacologic Treatments for ADHD

Temperament

Irritable: 81:75:38, P>H, L>H, p<0.001

Sad/unhappy: 47:56:84, P<H, L<H, p<0.001

prone to crying: 56:66:56, NS

Anxous: 66:72:12, P>H, L>H, p<0.001
Euphoric/unusually happy: 19:25:6, NS

Somatic

Insomnia or trouble sleep: 59:62:42, P>H, L>H, p<0.05
Nightmares: 28:31:62, P<H, L>H, p<0.01

Stares a lot or daydreams: 47:47:52, NS

Decreased appetite: 25:56:81, P<L, P<H, L<H, p<0.001
Stomachaches: 31:38:22, NS

Headaches: 18.75:21.88:37.50, NS

Drowsiness: 12.50:25:65.63, P<H, L<H, p<0.01

Bites fingernails: 12.5:15.63:28.13, NS

Dizziness: 0:3.13:3.13, NS

Tics or nervous movements: 3.13:9.38:12.50, NS
Sociability

Talks less with others: 21.88:34.38:50, P<H, p<0.05
Uninterested in others: 31.25:37.5:75, P<H, L<H, p<0.001
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Drug Effectiveness Review Project

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity

Conners 1975 RCT DB Less than 6 years of age and not retarded and have a 80% of the children showed mild to moderate over-all

(Poor)

diagnosis of minimal brain dysfunction as manifested by: 1) dysfunction

hyperkinetic behavior; 2) a medical history of early onset of 0% was found to have major(focal) symptomatology
impulsive, restless, or agitated behavior; and 3) the presence 63% were found to have mild to moderate speech and
of other symptoms such as short attention span, low frustration language dysfunction

tolerance, easy distractibility, early rising from sleep, "driven" 0% had marked movement disorders (synkinesis,
type of behavior, destructiveness of property, and aggressiveor dystonis, tremor, tics), but a majority had difficulty with
disruptive play with peers or siblings. In addition, the child had fross body control.

to be physically healthy and free of gross sensory pathology, over 80% of the mothers refarded the children as
seizure disorder, and family psychopathology (including overactive during their first two years of life
alcoholism, drug addiction, psychosis, or mental retardation)

Pharmacologic Treatments for ADHD Page 15 of 616
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose

Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions

Conners 1975 methylphenidate NR/NR NR

(Poor) Starting dosage: 5mg, bid (adjusted twice weekly)

mean dose: 11.8(6.9)mg/day
Duration: 6 weeks
Timing: before the morning and midday meals
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Conners 1975 93-item behavior symptom list (before and after treatment) Mean age=4.81 years
(Poor) filled by parents. Gender: 74.6% male

Clinical evaluation (week 2, 4, 6 after treatment):

the Merrill-Palmer Intelligence Scale, the Beery-Buktenica
Visual Motor Integration Test (VMI), the Flowers-Costello
Test of centrak Auditory Abilities, the Meeting Street School
Screening Test (MSST), Continuous Performance Test
(CPT), the Harris-Goodenough Draw-a-Man Test, and
Kagan's Matching Familiar Figures Test, Seat activity

Pharmacologic Treatments for ADHD

Ethnicity: 100% white

Drug Effectiveness Review Project
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Final Report Drug Effectiveness Review Project

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Conners 1975 100% with upper-middle-class background NR/66/59 3/0/56

(Poor) 11(18.6%) had some prior analeptic therapy
2(3.4%) were able to sit quietly during the medical examination, 45%
were extremely unmanageable
52% had a family history of hyperactivity
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year

(Quality) Results

Conners 1975 Parent rating:

(Poor) Selected 18 items to be most related to hyperkinesis were analyzed, 4 out of 18 were significant improved in the drug group:

disturbs other children, p<0.03; restless or overactive, p<0.01; throws himself around, p<0.05; always climbing, p<0.025
Activity chair: seat movement decrease, p<0.05; seat rotations, NS; feet movement, NS; total score, NS.

Clinical evaluation (n=23, MPH=8, placebo=15):

MSST: motor patterning improvement, NS; visual-perceptual-motor scores improvement, p<0.025; language raw score improvement, NS
VMI: visual-perceptual-motor integration improvement, p<0.025

CPT: reduction in errors of omission, NS; reduction in errors of commission, NS.

Merril-Palmer Intelligence Test: score improvement, p<0.01

Harris-Goodenough Draw-a-Man Test: IQ gain score improvement, NS

MEFT: NS

Flowers-Costiello Test of Central Auditory Abilities: total score, NS; competing messages test, NS

Effects on Cortical Evoked Responses: increased amplitude for all visual and auditory amplitudes in drug condition, p<0.05
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Conners 1975 Weight, BP, self- weight: NS NR

(Poor) report BP: methylphenidate>placebo, p<0.07

other side effects: insomnia, anorexia, ataxia, nausea,
headache, vomiting, jitteriness, sadness, cramps, thirst, rash,
irritability, nightmares. The number of side effects in the drug
group was not statistically exceed that in the placebo group
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year Study Design
(Quality) Setting Eligibility criteria Comorbidity
Adolescents
Brown 1988 RCT DB crossover 1. Receive a sexual maturity rating of at least 3 to thereby NR
(Fair) ensure postpubertal status
2. Diagnosed as having a long history of symptoms associated
with attention deficit disorder based on DSM-III
3. Obtained a score of at least 15 on the Abbreviated Conners
Teacher Rating Scale
Pelham 1991 RCT DB crossover Received a primary diagnosis of ADHD 15 met or exceeded criteria for Oppositional/Defiant
(Fair) Disorder (ODD) or Conduct Disorder (CD) based on

DSM-III-R
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author Interventions and total daily dose
Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions
Adolescents
Brown 1988 methylphenidate 0.15mg/kg, 0.3mg/kg or 0.5mg/kg, bid none of the subjects NR
(Fair) (mean=4.38mg, 12.55mg, 21.28mg) had been treated with
Duration: 14 days for each condition (placebo, 0.15mg/kg, 0.3mg/kg stimulants during the
and 0.5mg/kg) year procedind the
Timing: 8am and 12pm study/ NR
Pelham 1991 methylphenidate 0.3mg/kg to the nearest 1.25mg, bid 2 weeks/ NR NR
(Fair) mean dosage: 12.13mg (range 6.25mg-11.25mg)

Duration: 4-11 days depending on the child
Timing: morning at breakfast and midday

Pharmacologic Treatments for ADHD
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age
Year Gender
(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity
Adolescents
Brown 1988 Behavioral (at the end of each 2-week trial) Mean age=13.5 year
(Fair) Conners Parent Rating Scale-Revised (CPRS) Gender: 100% male
Abbreviated Conners Parent (ACP) Ethnicity: black
Teacher Hyperactivity Index (ATR)
ADD/H Comprehensive Teacher Rating Scale (ACTeRS)
Attention and impulsivity (1 hour after medication)
Matching Familiar Figures Test(MFFT)
Gordon Diagnostic System (GDS)
Academic
Arithmetic task
Physiological (at least 1 hour after medication)
Side Effect Rating Scale
Pelham 1991 Daily behavior-modification point system Mean age=12.59 years
(Fair) Teacher-recorded classroom measures Gender: 100% male

Teacher and counselor Conners rating scale
Daily child's individual behavior and academic goals report
card

Pharmacologic Treatments for ADHD

Ethnicity: NR

Drug Effectiveness Review Project
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number

Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Adolescents
Brown 1988 WISC-R 1Q=92.91(5.28) NR/NR/11 0/0/11
(Fair) Parent rating on Conners factoral rating scale(total)=0.91(0.33)

Teacher ratins abbreviated Conners hyperactivity Index=2.12(0.36)
Pelham 1991 Mean NR/NR/17 0/0/17
(Fair) 1Q=97.2(11.0)

DSM-I11I-R Structured Parent Interview:

-ADHD symptoms: 10.6(2.5)

-ODD symptoms: 5.7(2.3)

-CD symptoms: 1.9(1.7)
Abbreviated Cooners Rating Scale:
-Parent: 21.4(4.4)

-Teacher: 14.9(6.1)

lowa Conners Teacher Rating Scale:
-1/0: 9.5(3.5)

-A: 5.2(3.7)

Woodcock-Johnson Achievement test:

- Reading: 90.2(14.9)

Pharmacologic Treatments for ADHD

Drug Effectiveness Review Project

Page 24 of 616



Final Report Drug Effectiveness Review Project

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year
(Quality) Results
Adolescents
Brown 1988 *28 out of 36 (75%) dependent measures resulted in significant main effects for drug condition
(Fair) Pairewise Comparison:
placebo vs. 0.15mg/kg: 12/27(44%) items showed significant difference
placebo vs. 0.30mg/kg: 14/27(52%) items showed significant difference
placebo vs. 0.50mg/kg: 17/27(63%) items showed significant difference
0.15mg/kg vs. 0.30mg/kg: 5/27(18.5%) items showed significant difference
0.15mg/kg vs. 0.50mg/kg: 16/27(59.2%) items showed significant difference
0.30mg/kg vs. 0.50mg/kg: 6/27(22.2%) items showed significant difference
Pelham 1991 Daily behavior-modification point system: 5 out of 6 items show the effect of drug, p<0.05
(Fair) Teacher-recorded classroom measures: 4 out of 7 items show the effect of drug, p<0.05

Teacher and counselor Conners rating scale: 2 out of 2 items show the effect of drug, p<0.01
Daily child's individual behavior and academic goals report card, 1 out of 1 items show the effect of drug, p<0.01

9 out of 17(53%) adolescent were judged to be positive responders to 0.3mg/kg methylphenidate.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;
Year Method of adverse withdrawals due to
(Quality) effects assessment Adverse Effects Reported adverse events Comments
Adolescents
Brown 1988 Side Effects Rating number of side effect: 0
(Fair) Scale only a significant difference was found in the comarison of
0.15mg/kg and 0.50mg/kg
Pelham 1991 NR NR 0
(Fair)
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity

Varley 1983 RCT DB crossover Patients with long-standing symptoms of impulsivity, short 100% were considered to have attention deficit
(Fair) attention span, distractibility and excitability disorder without hyperactivity or a conduct disorder.
Klorman 1986 RCT DB crossover Scored 1.5 on the abbreviated Conners Hyperactivity NR

Coons 1986 Questionnaire and 1.02 on the Home Activity Scale

(Fair)
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Final Report Drug Effectiveness Review Project

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose

Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions

Varley 1983 methylphenidate 0.15mg/kg, 0.3mg/kg, bid 1 week/ NR NR

(Fair) Duration: 1 week for each condition (placebo, low dose, high dose)

Timing: 8am and 12pm

Klorman 1986 Week 1: 10mg at breakfast and lunch, 5mg at 4pm 2-4 weeks/NR NR
Coons 1986 Week 2: 15mg at breakfast and lunch, 10mg at 4pm
(Fair) Week 3: 15mg at breakfast and lunch, 10mg at 4pm
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Varley 1983 Conners' abbreviated parent/teacher questionnaire Mean age=14.27 years
(Fair) Narrative comments regarding the subject Gender: 77.3% male

Klorman 1986
Coons 1986
(Fair)

Timing: daily

Abbreviated Conners Questionnaire
IOWA scale

Sternberg Test

Continuous Performance Test (CPT)

Pharmacologic Treatments for ADHD

Ethnicity: NR

Mean age=14.80 years
Gender: 84.2% male
Ethnicity: NR

Drug Effectiveness Review Project
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Varley 1983 All subjects had been noted to be stimulant responders. NR/NR/22 0/0/22
(Fair) IQ mean=95.91, range 81-128
Klorman 1986 SES (hollingshead 4-factor): 2.32(1.01) NR/NR/19 0/0/19
Coons 1986 Wechsler Full Scale 1Q: 100.58(13.15)
(Fair) Peabody Individual Achievement Test: 93.47(12.43)

Retrospective Conners Parent Scale: 1.96(0.48)
Retrospective Home Activity Scale: 2.32(1.01)
Current Conners Parent Scale: 1.52(0.62)
Current Home Activity Scale: 1.76(0.96)

Current Conners Teacher Scale: 1.35(0.69)
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author
Year
(Quality) Results
Varley 1983 Dosage effects: Conners' Parent Questionnaire, parent narrative, Coners' Teacher Questionnaire, teacher narrative, all p<0.01
(Fair) t test for correlated means (conners/ narrative)
Parents
-placebo vs low dose: p<0.05/ p<0.05
-placebo vs high dose: p<0.05/ p<0.05
-low dose vs high dose: NS/ p<0.05
Teachers
-placebo vs low dose: p<0.05/ p<0.05
-placebo vs high dose: p<0.05/ p<0.05
-low dose vs high dose: NS/ p<0.05
Klorman 1986 Parent rating (mean dose), placebo: methylphenidate
Coons 1986 Conners Scale= 1.35: 0.89, p<0.03
(Fair) 1/0=1.30: 0.89, p<0.05

A=1.36: 1.02, p<0.09

Teacher rating (mean dose), placebo: methylphenidate, all NS;

Teacher rating (Week 3 dose), placebo: methylphenidate

Conners Scale= 0.64: 0.50, NS

I/0=0.82: 0.64, p<0.02

A=0.29: 0.16, p<0.02

Heart rate: rose under drug condition (100 beats/min), p<0.02

Sternberg Test: methylphenidate decreased errors and reaction time on performance, p<0.0001
CPT: methylphenidate reduced the rate of missed targets on performance, p<0.0001;
enhanced the index of sensitivity of detection, p<0.0005; shorten P3b lantency, p<0.0001
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Varley 1983 NR occasional comments regarding sleep disturbace and appetite 0

(Fair) suppression but none significant enough to warrant

discontinuation of medication.

There was a mean rise in the blood pressure of the subjects
of 7mmHg in the diastolic, as well as an increase in the heart
rate 10 beats/min in the high dose condition.

Klorman 1986 Subjects' Treatment  All 23 items showed no significant effect under drug condition: 0
Coons 1986 Emergent Symptom  eat less, eat more, drink more, drink less, dry mouth, wet
(Fair) Scale (STESS) mouth, stomachache, nausea, rashes, headaches, dizziness,

shakiness, pronuniciatrion, clumsiness, restlessness, fatigue,
sleepiness, sleep problem, crying, irritability, unhappiness,
sadness, inattention.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity
Smith 1998 randomized, DB, Adolescents diagnosed with ADHD (DSM-III-R), aged 12 and NR

Evans 2001 cross-over up, Verbal 1Q >80, no conditions that precluded a trial of

(Fair) stimulants.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose

Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions

Smith 1998 25, 50 or 75 mg per day methylphenidate or placebo, 3 times per 2 week run in/ NR

Evans 2001 day, washout NR

(Fair) during weeks 3-8 of study.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Smith 1998 Timing of Assessment NR n= 46

Evans 2001 Omnibus test mean age= 13.8 yrs
(Fair) Linear trend 89% male

10-mg plateau
20 mg plateau
guadratic trend

Pharmacologic Treatments for ADHD

85% caucasian
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Smith 1998 Parent lowa Conners Rating Scale (mean) screened NR/49 0/0/46
Evans 2001 Inattention/Overactivity: 10.1 eligible/46
(Fair) Oppositional/Defiant: 8.5 enrolled

Teacher IOWA Conners Rating Scale
Inattention/Overactivity: 8.7
Oppositional/Defiant: 6.0

Disruptive behavior disorders parent rating scale
Attention-deficit hyperactivity disorder: 8.8
Oppositional defiant disorder: 5.2
Conduct disorder: 1.7

Disruptive behavior disorders teacher rating scale
Attention-deficit hyperactivity disorder: 7.5
Oppositional defiant disorder: 3.6
Conduct disorder: 1.9
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author

Year

(Quality) Results

Smith 1998 measure: mean score at 10mg MPH vs 20mg MPH vs 30mg MPH vs placebo
Evans 2001 Conduct behavior frequency: 1.0 vs 0.21 vs 0.16 vs 3.7

(Fair) Defiant behavior frequency: 11.4 vs 5.7 vs 4.3 vs 25.0

Teasing peers frequency: 1.1 vs 1.0 vs 0.9 vs 2.3

Impulsive behavior frequency: 8.3 vs 5.3 vs 4.4 vs 17.6
Inattention/Overactivity rating: 3.2 vs 2.7 vs 2.2 vs 4.2

Oppositional/defiant rating: 2.7 vs 2.3 vs 1.7 vs 3.9

Success Ratio (summary of negative behaviors): 92.6 vs 94.3 vs 95.5 vs 86.1
Job performance rating: 2.6 vs 2.4 vs 2.2 vs 2.8
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;
Year Method of adverse withdrawals due to
(Quality) effects assessment Adverse Effects Reported adverse events Comments
Smith 1998 patient, parent report dulled affect, social withdrawal, stomachache, loss of appetite- 0 The clinical
Evans 2001 ns at 10 mg, but increased at 20 mg and 30 mg. implications of this
(Fair) study are that, in
Side effect/rater: 10 mg MPH vs 20 mg MPH 30 mg MPH most cases, the
vs placebo; p-value appropriate single
Motor Tics dose of MPH for
Counselor: 0.3vs 0vs 0.4 vs 0; .693 an adolescent with
Parent: 0.4 vs 0vs 0.4 vs 0; .660 ADHD is between
Tearful 10 mg-20 mg.

Counselor: 3.0 vs 3.3 vs 3.0 vs 6.4; .695

Parent: 2.2 vs 2.7 vs 2.3 vs 2.0; .943
Worried

Counselor: 6.3 vs 4.9vs 3.8 vs 5.5; .281

Parent: 1.8 vs 0.4 vs 2.7 vs 3.3; .556
Headache

Counselor: 3.3 vs 3.4 vs 5.7 vs 3.8; .429

Parent: 1.6 vs 4.2 vs 3.03 vs 0.8; .093
Picking at skin, etc,

Counselor; 13.4vs 12.6 vs 13.4vs 7.2; .099

Parent: 5.4vs 4.0vs 5.9vs 0.4; .526
Buccal lingual movements

Counselor: 4.0vs 4.3vs 2.7vs 7.9;.030

Parent: 1.1vs0.4vs1.1vs 8.4;..848
Crabby

Counselor: 13.4 vs 10.5 vs 9.4 vs 24.2; .000

Parent: 6.3 vs 5.0vs 4.3vs 8.4;.710
Dull/Tired/Listless

Counselor: 6.5vs 8.2vs 12.4 vs 4.2; .001

Parent: 4.0vs4.4vsvs5.0vs1.8;.118
Withdrawn

Counselor;: 4.1vs4.1vs 7.8vs 0.7;.001
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity

Klorman 1990 RCT DB crossover Subijects received a DSM-III diagnosis of ADD in childhood as 12(25%) Oppositional disorder plus conduct disorder
Klorman 1991 well as for the period preceding referral in separate interviews 1(2.1%) tobacco dependence

Klorman 1992 by a clinical psychologist of both the patient and his/her parent 5(10.4%) alcohol use

(Fair) on the Diagnostic Instrument for Childhood nd 2(4.2%) alcohol abuse

Adolescence(DICA). Psychiatric diagnoses other than ADD 1(2.1%) marijuana abuse

were assigned if the DICA criteria were fulfilled for either the  1(2.1%) history of major depression

subject's or the parent's interview. The DICA as well as clinical 16(33.3%) past or present adjustment disorder with
evaluations by the physicians referring the patients to the study affective mood

ruled out organic brain disorders or syndromes, childhood 5(10.4%) overanxious disorder

autism, psychosis, physical handicaps, and uncorrected visual 5(10.4%) phobia

or auditory deficits. Mental deficiency was ruled out by 14(29.2%) enuresis in the present or past
requiring Full Sclae WISC-R 1Q scores > 80 on a test 3(6.3%) history of encopresis

administerd within 6 months of referral. Subjects were in good
physical health and free of all medication.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author Interventions and total daily dose

Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions

Klorman 1990 weight <37.5kq: NR/NR NR

Klorman 1991
Klorman 1992
(Fair)

week 1-- 7.5mg bid in the morning and at noon

week 2-- 10mg bid in the morning and at noon

week 3-- 10mg in the morning and at noon and 5mg at 4pm
weight between 37.5-54kq:

each of the above doses was incremented by 2.5mg

weight >54kqg:
each of the above doses was incremented by 5mg

Duration: 1 week for each condition(baselind, placebo, drug)
Mean dosage: 35.33mg/day, or 0.64mg/kg/day
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Klorman 1990 Abbreviated Conners Hyperactivity Questionnaire, weekly Mean age=14.12 years
Klorman 1991 IOWA scale, weekly Gender: 87% male
Klorman 1992 Open-end questions, weekly Ethniciry: 96% Caucasian
(Fair) Hyperactivity, Attention, and Aggression Scale of the Time on

Task Scale (TOTS), at the end of each phase
Global outcome, in the last session
Continuous Performance Test (CPT)
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Klorman 1990 Hollingshead 4-point SES=51.33(14.29) NR/NR/48 NR/NR/48

Klorman 1991 WISC-R full scale 1Q=109.54(12.10)

Klorman 1992 PIAT age total score=99.50(12.08)

(Fair) Home Activity Scale by parent: contemporaneous=1.35(0.94);
retrospective=1.74(0.89)
Conners Hyperactivity scale: contemporaneous(parent)=1.21(0.62);
retrospective(parent)=1.39(0.67); contemporaneous=1.28(0.52)

Pharmacologic Treatments for ADHD Page 42 of 616



Final Report Drug Effectiveness Review Project

Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year

(Quality) Results

Klorman 1990 Significant improvement in drug condition:

Klorman 1991 Abbreviated Conners Hyperactivity Questionnaire, by parent: p<0.0005; by teacher: p<0.0005
Klorman 1992 I/O scale, by parent: p<0.002; by teacher: p<0.005

(Fair) Aggression scale, by parent: p<0.006; by teacher: p<0.0002

valence of comments, by parent: p<0.007; by teacher; p<0.0001

*Parents detected sigificantly less disturbance over week, p<0.003
*Teachers reported greater improvement as dosage increased over the course of the methylphenidate phase, p<0.03
*Teachers reported greater improvement for younger than older patients in aggression ratings.

TOTS scales: improvement under drug condition, p<0.02 (over all)
-rated by parent, in aggression, p<0.03; hyperactivity, p=0.05; attention, p=0.06
-rated by teacher, in aggression, p<0.03, hyperactivity, p<0.0002; attention, p<0.04

Global outcome: improvement under drug condition, p<0.006
CPT: improvement in accuracy and speeded reaction times to targets, p<0.05
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;
Year Method of adverse withdrawals due to
(Quality) effects assessment Adverse Effects Reported adverse events Comments
Klorman 1990 Subjects' Treatment  Appetite loss: by parent, 0.05; by patient, p<0.001 0
Klorman 1991 Emergent Symptom  Increased thirst: NS
Klorman 1992 Scale (STESS) Dry mouth: by parent, NS; by patient, p<0.1
(Fair) Stomachaches: NS
Nausea: NS

Headaches: NS

Sleep problem: NS

Shakiness: by parent,NS; by patient, p<0.1
Crying: NS

Anger: NS

Unhappiness: NS

Sadness: NS
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity

Bostic 2000 DB, randomized, adolescents diagnosed with ADHD. comorbidity:_ mean number of subjects
(Fair) crossover school problems

repeated grade: 7
special education services: 10
comorbid disorders (lifetime)
major depressive disorder: 7
any anxiety disorder: 8
>2 anxiety disorders: 4
oppositional defiant disorder: 12
conduct disorder: 4
smoking: 4
tic disorders: 2
eneuresis: 3
Prior ADHD treatment
Methylphenidate: 6
Amphetamine: 4
Tricyclic antidepressants: 4
Clonidine: 1
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose
Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions
Bostic 2000 pemoline dosed twice daily (morning and after school), 10 week study period. NR
(Fair) week 1: increased 1mg/kg/day Washout required of

week 2: increased 2mg/kg/day at least 2 weeks of all

week 3: increased 3mg/kg/day psychotropics before

or placebo. study.
2 treatment periods
Mean dose at week 3= 150.6 mg lasting 4 weeks,

separated by 2 week
washout periods.
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Bostic 2000 DSM-IV derived ADHD scale, at end of each treatment arm. mean age: 14 yrs
(Fair) males: 86%

caucasian: 90%
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Bostic 2000 previous diagnosis of ADHD with meds: 43% 32 screened/ 0 withdrawn/4
(Fair) previously treated with at least 1 stimulant: 7% 22 eligible/ lost to follow/
previously treated with 2 stimulants: 23% 21 enrolled 21 analyzed

previously treated with tricyclic antidepressants: 9%
moderate ADHD: 57%
severe ADHD: 14%
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author

Year

(Quality) Results

Bostic 2000 ADHD Rating Scale

(Fair) symptom cluster: mean score pemoline vs mean score placebo; p-value

Hyperactivity (DSM-1V): 9.5 vs 12.68; 0.040
difficulty remaining seated: 1.15 vs 1.89; 0.009
is fidgety: 1.80 vs 2.53; 0.028
has difficulty playing quietly: 1.40 vs 1.95; 0.002
talks excessively: 1.80 vs 2.05; 0.008
feels on the go: 1.75 vs 2.00; 0.673

Inattentiveness (DSM-1V)
shifts activities: 1.70 vs 2.16; 0.009
difficulty sustaining attention: 1.75 vs 2.47; 0.003
difficulty following directions: 1.75 vs 2.26; 0.002
loses things: 1.15 vs 1.74; 0.002
easily distracted: 1.90 vs 2.84; 0.001
doesn't listen: 1.75 vs 2.26; 0.003
makes careless mistakes: 1.65 vs 2.37; 0.001
difficulty organizing: 1.75 vs 2.42; 0.0065
avoids mental tasks: 1.70 vs 2.42; 0.009
forgetful: 1.80 vs 2.26; 0.004

Impulsivity (DSM-IV)
interrupts: 4.00 vs 5.79; <0.001
blurts out: 1.45 vs 2.10; 0.006
difficulty waiting turn: 1.15 vs 1.63; 0.002
acts before thinking: 1.65 vs 2.42; 0.002
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Bostic 2000 patient report Adverse event: %pemoline vs %placebo; p-value 0

(Fair) insomnia: 62% vs 5%; p<0.001

loss of appetite: 38% vs 10%; p=0.014
headache: 29% vs 33%; p=0.763
gastrointestinal pain: 20% vs 10%; p=0.414
agitation: 10% vs 0%; p=0.157

sedation: 0% vs 5%; p=0.317

increased appetite: 5% vs 0%; p=0.317
hearing loss: 5% vs 0%; p=0.317
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year Study Design

(Quality) Setting Eligibility criteria Comorbidity
Ahmann 2001 randomized, DB, children aged 5-15 diagnosed with ADHD (DSM-I1), NR

(Fair) cross-over ACTeRS Attention score at or below 25th percentile

ACTeRS Hyperactivity Score at or below 25th percentile
CTRS-28 Inattention/Passivity Scale 2 or more sd above mean
CTRS-28 Hyperactivity Index 2 or more sd above mean
CPRS-48 Hyperactivity Index 2 or more sd above mean

met the criteria of a Ritalin responder:

parent reported 1 sd improvement on CPRS-48 Hyperactivity
Index, or 1 positive narrative,

teacher reported same scores
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author Interventions and total daily dose

Year Duration Run-in/Washout Allowed other medications/
(Quality) Dosing schedule Period interventions

Ahmann 2001 0.3 mg/kg and 0.5 mg/kg doses, and placebo, 3 times per day, in 7 run-in NR, no NR

(Fair) day cycles, in 2 weeks trials. washouts due to

short half-life of ritalin
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Author Age

Year Gender

(Quality) Method of Outcome Assessment and Timing of Assessment Ethnicity

Ahmann 2001 Weekly completion of (BSEQ) Barkley Side Effects n=79

(Fair) Questionnaire, by parents. ethnicity NR
ages 10-15y

Pharmacologic Treatments for ADHD

79.7% males
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Number Number
Author screened/ withdrawn/
Year eligible/ lost to
(Quality) Other population characteristics (mean scores) enrolled fu/analyzed
Ahmann 2001 NR NR/NR/NR NR/NR/79

(Fair)
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Author

Year

(Quality) Results

Ahmann 2001 Barkley Side Effects Questionnaire Scores
(Fair) Ritalin vs placebo, p value

Insomnia: 51.3 vs 26.3, p<0.001
Decreased appetite: 61.8 vs 25.0, p<0.001
Stomachache: 36.8 vs 14.5, p<0.001
Headache: 38.7 vs 22.7, NS

Dizziness: 10.7 vs 1.3, NS

Daydreaming: 42.7 vs 52.0, NS

Irritability: 62.2 vs 80.3, p<0.01

Anxiety: 50.7 vs 64.0, NS

Nailbiting: 26.7 vs 36.0, NS
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Evidence Table 1. Placebo-controlled trials in preschool children and adolescents

Drug Effectiveness Review Project

Author Total withdrawals;

Year Method of adverse withdrawals due to

(Quality) effects assessment Adverse Effects Reported adverse events Comments
Ahmann 2001 patient/parent report  "dazed", with rapid heartbeat and difficulty breathing: n=1 4 withdrawals, all due the study includes
(Fair) "zombie": n=1 to adverse events. the largest group

Pharmacologic Treatments for ADHD

stomachache, headache, decreased appetite and insomnia:
n=1
decreased appetite and sleep problems: n=1

of girls with ADHD
reported in the
literature (n=45)
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Internal Validity
Reporting of

attrition,
Author, Allocation Groups Eligibility ~Outcome Care crossovers,
Year Randomization concealment similar at criteria assessors provider Patient adherence, and Loss to follow-up:
Country adequate? adequate? baseline? specified? masked? masked? masked? contamination differential/high
Preschool
chidren
Schleifer 1975 NR NR n/a Yes Yes Yes Yes No NR
No NR
No
No
Barkley 1988 NR NR n/a Yes Yes Yes Yes No NR
No NR
No
No
Musten 1997 NR Yes n/a Yes Yes Yes Yes Yes No
Firestone 1998 No No
No
No
Conners 1975 NR NR NR Yes Yes Yes Yes Yes No
No No
No
No
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

External Validity

Drug Effectiveness Review Project

Author, Post- Number
Year Intention-to-treat randomization Quality screened/eligible/e
Country (ITT) analysis exclusions Rating nrolled Exclusion criteria
Preschool
chidren
Schleifer 1975  Yes No Fair NR/NR/28 NR
Barkley 1988 Unclear No Fair NR/NR/27 NR
Musten 1997 No; Analysis No Fair 109(43 refused, 64 NR
Firestone 1998 excluded 10 agreed)
patients (24%) - 4 /54141
"withdrew" and 6
"did not have
completed
assessment
protocols"
Conners 1975  No; different No Poor NR/66/59 Marked anxiety, tension, or agitation thought

numbers of patients
were excluded from
analyses at each
time point due to
"missing data"

Pharmacologic Treatments for ADHD

to result from current psychological stress in

the home; hypersensitivity to MPH;

glaucoma; epilepsy; severe organic brain
damage; or need during therapy for any
other psychotropic drugs; pressor agents,
MAO inhibitors, phenybutazone, or coumarin-

type anti-coagulants
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Class Control
Author, naive group
Year patients standard
Country Run-in/Washout only of care Funding Relevance
Preschool
chidren
Schleifer 1975 No No Yes Supported in partbya  Yes
No Dominion-Provincial
Mental Health grant to
Dr. Gert Morgenstern
Barkley 1988 NR/NR No Yes NIMG Grant # MH Yes
32334; Department of
Neurology, Medical
College of Wisconsin
Musten 1997 NR/NR No Yes Health Canada grant  Yes
Firestone 1998 6606-4979-63
Conners 1975 NR/NR No Yes In part by U.S. Public Yes

Health Service
research grant # MH
18909 from the
National Institute of
Mental Health
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Internal Validity
Reporting of

attrition,
Author, Allocation Groups Eligibility ~Outcome Care crossovers,
Year Randomization concealment similar at criteria assessors provider Patient adherence, and Loss to follow-up:
Country adequate? adequate? baseline? specified? masked? masked? masked? contamination differential/high
Adolescents
Brown 1988 NR NR n/a Yes Yes Yes Yes No NR
No NR
No
No
Pelham 1991 NR NR n/a Yes Yes Yes Yes No NR
No NR
No
No
Varley 1983 Yes NR n/a Yes Yes Yes Yes Yes No
No No
No
No
Klorman 1986 NR NR n/a Yes Yes Yes Yes No NR
Coons 1986 No NR
No
No
Smith 1998 NR NR NR Yes Yes Yes Yes Yes NR
Evans 2001 No NR
No
No
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

External Validity

Author, Post- Number

Year Intention-to-treat randomization Quality screened/eligible/e

Country (ITT) analysis exclusions Rating nrolled Exclusion criteria

Adolescents

Brown 1988 Unclear No Fair NR/NR/11 Mentally retardation or gross neurological
disorders

Pelham 1991 Unclear No Fair NR/NR/34 Mental retardation or gross neurological
disorders

Varley 1983 Yes No Fair NR/NR/22 Conduct disorder

Klorman 1986  Unclear No Fair NR/NR/19 (1) No evidence of organic brain disorder,

Coons 1986 psychosis, or uncorrected sensory
impairment; (2) Full-Scale WAIS-R or WISC-
R 1Q scores of at least 74; and (3) no
treatment with drugs for a suitable period
before entering the protocol, 2 weeks for
patients receiving MPH and 4 weeks for
those also receiving thioridazine

Smith 1998 Unclear No Fair NR/NR49 NR

Evans 2001
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Class Control

Author, naive group
Year patients standard
Country Run-in/Washout only of care Funding Relevance
Adolescents
Brown 1988 NR/NR NR Yes NR Yes
Pelham 1991 NR/NR NR Yes NR Yes
Varley 1983 NR/NR No Yes NR Yes
Klorman 1986  NR/Yes (see exclusion No Yes NIMH Grants MH Yes
Coons 1986 criteria) 32103 and MH38118
Smith 1998 Run-in: NR No Yes National Institute on Yes
Evans 2001 Wash-out: 2 weeks prior Drug Abuse, NIMH,

to randomization National Institute on

Alcohol Abuse and
Alcoholism, and the
National Institute of
Child Health and
Human Development
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Internal Validity
Reporting of

attrition,
Author, Allocation Groups Eligibility ~Outcome Care crossovers,
Year Randomization concealment similar at criteria assessors provider Patient adherence, and Loss to follow-up:
Country adequate? adequate? baseline? specified? masked? masked? masked? contamination differential/high
Klorman 1990 NR NR NR Yes Yes Yes Yes No NR
Klorman 1991 No NR
Klorman 1992 No
No
Bostic 2000 NR NR NR Yes Yes Yes Yes Yes NR
No NR
No
No
Ahmann 2001 NR NR Yes Yes Yes Yes Yes Yes NR
No NR
No
No
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

External Validity

Author, Post- Number

Year Intention-to-treat randomization Quality screened/eligible/e

Country (ITT) analysis exclusions Rating nrolled Exclusion criteria

Klorman 1990  Unclear No Fair NR/NR/48 CNS involvement, childhood autism,

Klorman 1991 psychosis, physical handicaps, and

Klorman 1992 uncorrected visual or auditory problems,
mental deficiency

Bostic 2000 Yes No Fair 32/21/21 Clinically significant medical conditions or
abnormal baseline laboratory liver function
tests, mental retardation, organic brain
disorders, unstable psychiatric conditions,
bipolar disorder, psychosis, drug or alcohol
abuse of dependence withint the prior 6
months, or active pregnancy or nursing.

Ahmann 2001 No No Fair NR/NR/234 History of seizures, mental retardation,

Tourette's syndrome, or other significant
neurologic history
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Evidence Table 2. Quality of placebo-controlled trials in preschool children and adolescents

Class Control
Author, naive group
Year patients standard
Country Run-in/Washout only of care Funding Relevance
Klorman 1990 NR 95.8% Yes NIMH grant MH38118
Klorman 1991 NR treatment
Klorman 1992 naive
Bostic 2000 No NR Yes Eli Lilly, Inc. Yes
Patients on psychotropics
were required to washout
at least 2 weeks before
the beginning of the
study; treatment periods
were separated by 2-
week washout period
Ahmann 2001 No NR Yes Marshfield Clinic Yes
No grants 0844-01-87 and

0844-01-90
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design
Study Setting Eligibility criteria

Dextroamphetamine vs.
methylphenidate IR

Arnold 1978 RCT with crossover Diagnosis of Minimal Brain Dysfunction with such signs an symptoms as hyperactivity, short

Huestis 1975 Single center attention span, distractibility, irritability, variability, explosiveness, aggression, inability to keep
friends or function in a group, underachievement, visual-motor dysfunction, and poor

Fair coordination or other minor neurological signs; total score of 24 or more on the first six items

of the Davids Hyperkinetic Rating Scale, by parents and teacher; indication for stimulant
treatment as determined by the patient's psychiatrist; aged between 5 and 12 years;
enrollment in some sort of school setting to obtain teachers' ratings; no psychoactive drug in
the preceding month; iinsufficient benefit from an initial 2-week "placebo washout" to be
maintained without active drug
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Evidence Table 3. Head to Head trials in children with ADHD

Study

Comorbidity

Interventions and total daily dose
Duration
Dosing schedule

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/
Period interventions

Dextroamphetamine vs.
methylphenidate IR

Arnold 1978 NR
Huestis 1975

Fair

Pharmacologic Treatments for ADHD

Days 1/2/3+:
Dextroamphetamine: 5/10/15 mg
Methylphenidate: 10/20/30 mg

3 weeks, then crossover

Twice daily: morning and noon

2-week placebo NR
washout
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Evidence Table 3. Head to Head trials in children with ADHD

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Dextroamphetamine vs.
methylphenidate IR
Arnold 1978 Parents' Symptom Checklist (Arnold and Smeltzer) Mean age=8 Mean sum CTRS=91.52
Huestis 1975 Conners Teachers' Behavior Checklist; Davids' 75.9% male CTRS factor | (conduct)=35.83
Hyperkinetic Rating Scale (completed by both Race nr CTRS factor IV (hyperactivity)=23.10
Fair parents and teachers); target symptom Mean total items 1-6 DHRS by teachers=29.03
assessment/quantification using 9-point scale DHRS by teachers Item | (hyperactivity)=5.28
(1=excellent, 5=no change from placebo washout; Mean total items 1-6 DHRS by parent=30.76
9=disastrous) DHRS by parent Iltem | (hyperactivity)=5.24

Mean sum Problem Behavior Checklist by
parent=190.07

Problem Behavior Checklist by parent factor |
(aggression)/factor 4 (hyperactivity)=65.59/24.31
Target symptoms rating by psychiatrists=5.00
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Dextroamphetamine vs.
methylphenidate IR
Arnold 1978 NR NR Mean changes on (p=NS for all):
Huestis 1975 NR NR Conners' school behavior checklist by teachers: -21.26 vs -17.97
29 29 Sum of first 6 items on Davids' Hyperkinetic Rating Scale by teacher: -6.65 vs -5.89
Fair Item 7 (poor schoolwork) on Davids' Hyperkinetic Rating Scale by teachers: -0.69 vs -0.79

First six items on Davids' Hyperkinetic Rating Scale by parents: -5.45 vs -5.35
Problem checklist by parents: -43.1 vs -37.79
Psychiatrists' ratings of parent-assessed target symptoms: -1.87 vs -1.62
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Dextroamphetamine vs.
methylphenidate IR
Arnold 1978 Mean side effects p=NS on all NR
Huestis 1975 reported by parents on Poor appetite: -0.45 vs 0.35 NR
checklist (1=not at all; Awake at night: 0.07 vs -0.03
Fair 4=very much) Headaches: -0.27 vs -0.27

Tummyaches: -0.41 vs -0.31
Side effects of drug: 0.25 vs 0.25

Mean change in weight (kg): -1.32 vs -0.92; p=NS
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Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Efron RCT with crossover Age between 5 and 15 years; meet DSM-IV criteria for ADHD. The DuPaul ADHD rating

1997 Single center scale was used; each DSM-IV ADHD symptom was marked on a 4-point scale: "never or

Australia rarely,” (0); "sometimes," (1); "often," (2); and "very often," (3). Only symptoms rated 2 or 3
were considered present and counted toward the diagnosis; T-score of at least 1.5 standard

Fair deviations (SD) above the mean on the Attention Problems scale of the Child Behavior

Pharmacologic Treatments for ADHD

Checklist or Teacher Report Form. No history of intellectual disability, gross neurologic
abnormality, or Tourette's syndrome. Decision made to trial stimulant medication on clinical
grounds.
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Efron NR Dextroamphetamine 0.15mg/kg 24-hour NR

1997 Methylphenidate 0.3 mg/kg washout

Australia Both rounded off to the nearest capsule size

Fair x 2 weeks then crossover

Pharmacologic Treatments for ADHD
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Age

Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Efron Wechsler Intelligence Scale for Children, 3rd 8.7 years ADHD-mixed type=101(81.8%)
1997 Edition (WISC-III), 28-item Conners' Teacher NR ADHD-predominantly inattentive=22(17.6%)
Australia Rating Scale-Revised (CTRS-R), 48-item Conners’ NR ADHD-predominantly

Parent Rating Scale-Revised (CPRS-R), hyperactive/impulsive=2(1.6%)
Fair Continuous Performance Test (CPT), Child Mean 1Q=98.9

Behavior Checklist (CBCL)

Pharmacologic Treatments for ADHD
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Efron NR NR % subjects rated by their parents as improved overall compared with their usual selves: 86
1997 NR NR (68.8%) vs 90 (72%); p=NS
Australia 125 125

(CTRS-R and CPRS-R data generally corroborated with these proportions of global

Fair response to the two stimulants)
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Evidence Table 3. Head to Head trials in children with ADHD

Method of adverse effects

Drug Effectiveness Review Project

Total withdrawals;
withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Efron Side Effects Rating Scale Trouble sleeping: 88(70%) vs 79(64%), p=NS Total withdrawals
1997 (SERS) Poor appetite: 74(59%) vs 69(56%), p=NS nr
Australia Irritable: 102(82%) vs 100(80%), p=NS Withdrawals due
Proneness to crying: 95(76% vs 89(71%), p=NS to advese events:
Fair Anxiousness: 85(68%) vs 76(61%), p=NS 2(1.6%) vs

Pharmacologic Treatments for ADHD

Sadness/unhappiness: 74(59%) vs 69(56%), p=NS
Headaches: 38(30%) vs 30(24%), p=NS
Stomachaches: 50(40%) vs 40(32%), p=NS
Nightmares: 35(28%) vs 26(21%), p=NS
Daydreams: 78(62%) vs 77(62%), p=NS

Talking little with others: 37(30%) vs 35(28%), p=NS
Uninterested in others: 43(34%) vs 39(31%), p=NS
Drowsiness: 23(18%) vs 22(18%), p=NS

Biting fingernails: 50(405) vs 56(45%), p=NS
Unusually happy: 33(26%) vs 35(28%), p=NS
Dizziness: 18(14%) vs 15(12%), p=NS

Tics or nervous movements: 32(26%) vs 35(28%), p=NS

Severity: dexamphetamine > methylphenidate on trouble sleeping,
irritability, prone to crying, anxiousness, sadness/unhappiness,
nightmares (data nr)

2(1.6%)
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Efron RCT with crossover Age between 5 and 15 years; meet DSM-IV criteria for ADHD. The DuPaul ADHD rating

1998 Single center scale was used; each DSM-IV ADHD symptom was marked on a 4-point scale: "never or

Australia rarely,” (0); "sometimes," (1); "often," (2); and "very often," (3). Only symptoms rated 2 or 3
were considered present and counted toward the diagnosis; T-score of at least 1.5 standard

Fair deviations (SD) above the mean on the Attention Problems scale of the Child Behavior

Checklist or Teacher Report Form. No history of intellectual disability, gross neurologic
abnormality, or Tourette's syndrome. Decision made to trial stimulant medication on clinical

grounds.
Elia RCT with crossover DSM-III criteria for attention deficit disorder with hyperactivity in at least two settings (home,
1990 Single center schoool, or hospital). A score 2 SD or more above age norms was required on Factor IV
United States (hyperactivity) of the revised 39-item Conners Teacher Rating Scale(CTRS). WISC-R Full

scale IQ score of 80 or more
Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Efron NR Dextroamphetamine 0.15mg/kg 24-hour NR
1998 Methylphenidate 0.3 mg/kg washout
Australia Both rounded off to the nearest capsule size
Fair x 2 weeks then crossover
Elia Comorbid conduct Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg: > 3 weeks NR
1990 disorder: 7 (22.6%) Dextroamphetamine 10, 25, and 40 mg/15, 30, and 45 washout
United States Comorbid oppositional mg
disorder: 6 (19.4%) Methylphenidate 25, 40 and 70 mg/30, 50 and 90 mg
Fair Comorbid specific
developmental 3 weeks then crossover

disorders: 9 (29%)
Twice daily at 9 am and 1 pm
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Age

Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Efron Wechsler Intelligence Scale for Children, 3rd Mean age= 9.3 ADHD-Mixed type=84(82.4%)
1998 Edition (WISC-III), 28-item Conners' Teacher years ADHD-predominantly inattentive=17(16.7%)
Australia Rating Scale-Revised (CTRS-R), 48-item Conners' 91.2% male ADHD-predominantly

Parent Rating Scale-Revised (CPRS-R), Race nr hyperactive/impulsive=1(1%)
Fair Continuous Performance Test (CPT), Child Mean 1Q=98.8

Behavior Checklist (CBCL) Learning disability for reading=30(27.3%)

Learning disorder for spelling=36(32.7%)

Study subjects/parents were also asked to rate how

they felt whilst taking each medication, compared to

their usual self, at the completion of each cycle

using a dichotomised 5-point scale

(Nonresponse='worse than usual’, 'much worse

than usual' or about the same as usual’;

Response='better than usual' or 'much better than

usual'

Children also asked to rate "How helpful was the

medication?' on a 5-point scale, from 'very helpful

to 'not at all helpful’
Elia CTRS Mean age=8.5 Mean Full Scale WISC-R 1Q=102
1990 CPRS years Mean CTRS factor | (conduct)/factor IV
United States CGl 100% male (hyperactivity): 1.3/2.6

CPT Race nr Mean CPRS factor | (conduct)/factor IV

Fair

Pharmacologic Treatments for ADHD

(hyperactivity): 1.6/2.4
Stimulant naive: 18 (37.5%)
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/

Study enrolled lost to fu/analyzed Results

Efron NR NR Dextroamphetamine versus methylphenidate:

1998 NR NR

Australia 102 102 Child's rating: "When | took this medication | felt:" (cases/%)
Much worse than usual: 6/5.9 vs 5/4.9

Fair Worse than usual: 13/12.9 vs 8/7.8
About the same as usual: 26/25.7 vs 25/24.5
Better than usual: 23/22.8 vs 35/34.3
Much better than usual: 33/32.7 vs 29/28.4
Child's rating: "How helpful was the medication?" (cases/%)
Very helpful: 39/38.6 vs 46/45.1
A bit helpful: 25/24.8 vs 29/28.4
Not sure: 27/26.7 vs 15/14.7
Not very helpful: 5/5 vs 4/3.9
Not at all helpful: 5/5 vs 8/7.8

Elia NR NR dextroamphetamine=methylphenidate on all measures (limited data provided in graph

1990 NR NR format)

United States 31 NR

Estimated from graphs (dextroamphetamine vs methylphenidate)
Fair Mean changes in (all p=NS):

CGl: +2.5vs +2.8

CPT (# correct): +9 vs +10

CTRS Factor I: -0.4 vs -0.4; CTRS Factor IV: -0.8 vs -0.8

CPRS Factor I: -0.7 vs -0.6; CPRS Factor IV: -1.2 vs -1
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Efron SERS NR NR

1998 NR

Australia

Fair

Elia STESS NR NR

1990 CPRS NR

United States

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Elia 1991 RCT with crossover DSM-III criteria for attention deficit disorder with hyperactivity in at least two settings (home,
Schmidt 1994 Single center schoool, or hospital). A score 2 SD or more above age norms was required on Factor IV
United States (hyperactivity) of the revised 39-item Conners Teacher Rating Scale(CTRS). Parents also

completed the 48-item Conners Parent Questionnaire (CPQ).
Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Elia 1991 Comorbid conduct Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg: NR NR
Schmidt 1994 disorder: 10 (20.8%) Dextroamphetamine 10, 25, and 40 mg/15, 30, and 45
United States Comorbid oppositional mg
disorder: 12 (25%) Methylphenidate 25, 40 and 70 mg/30, 50 and 90 mg
Fair Comorbid specific
developmental 3 weeks then crossover

disorders: 11 (22.9%)
Comorbid dysthymic Twice daily at 9 am and 1 pm
disorder: 1 (2%)
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Age

Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Elia 1991 ABTRS Mean age=8.6 Mean Full Scale WISC-R 1Q=105.6
Schmidt 1994 CTRS years Mean CTRS factor | (conduct) - teacher/parent
United States CPRS 100% male rating: 1.3/1.5

CPQ Mean CTRS factor IV (hyperactivity) -
Fair CGl teacher/parent rating: 2.6/2.4

C-GAS Stimulant naive: 18 (37.5%)

CPT

Palwin

Truncal motor activity monitor

Pharmacologic Treatments for ADHD
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Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Elia 1991 NR NR dextroamphetamine=methylphenidate on all measures (limited data provided in graph
Schmidt 1994 NR NR format)
United States 48 NR

Fair

Pharmacologic Treatments for ADHD

Estimated from graphs (dextroamphetamine vs methylphenidate)
Mean changes in (all p=NS):

CGl:2.3vs 2.4; GAS:5vs 6

39-item Conners Factor | (conduct): -0.41 vs -0.41

48-item Conners Factor | (conduct): -0.5 vs -0.39

CPT (# omission errors): -11 vs -11

39-item Conners Factor IV (hyperactivity): -0.9 vs -1

48-item Conners Factor IV (hyperactivity): -1.2 vs -1.0

CPT (# commission errors): -13 vs -14
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Elia 1991 STESS dextroamphetamine vs methylphenidate (% patients with NR
Schmidt 1994 CPRS mild/moderate/severe severity scores on STESS) (all p=NS) NR
United States Decreased appetite (n=48): 40/42/13 vs 40/35/10
Sleep difficulties (n=48): 31/40/10 vs 40/31/8
Fair Overly meticulous (n=33): 18/12/6 vs 30/3/0

Not happy (n=48): 25/33/4 vs 27/35/6
dextroamphetamine vs methylphenidate (% patients with

mild/moderate/severe severity scores on CPRS) (p=NS)
Nervous habits and mannerisms: 35/9/0 vs 26/21/3
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Casellanos RCT with crossover (1) DSM-III-R criteria for Tourette's disorder with tics confirmed by a knowledgeable clinician

1997 Single center at least 1 year prior to referral (Tourette Syndrome Classification Study Group, 1993); (2)

United States symptoms of ADHD present in at least two settings; (3) Conners hyperactivity factor scores
from their home teacher were at least 2 SD greater than age norms

Subgroup of Elia 1991 Tourette's syndrome
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Casellanos Conduct Group 1 (n=12), Low-medium-high = 4 weeks Haloperidol
1997 disorder=1(5%) Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg: washout
United States Oppositional defiant Dextroamphetamine 10, 25, and 40 mg/15, 30, and 45
disorder=6(30%) mg
Subgroup of Elia 1991 Reading Methylphenidate 25, 40 and 70 mg/30, 50 and 90 mg
disorder=1(5%) Placebo
Overanxious Group 2 (n=6), Low-medium-medium
disorder=1(5%) Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg:
Obsessive-compulsive Dextroamphetamine 10, 25, and 25 mg/15, 30, and 30
disorder=2(10%) mg
Enuresis=4(20%) Methylphenidate 25, 40 and 40 mg/30, 50 and 50 mg
Placebo
Group 3 (n=4), Low-high-high
Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg:
Dextroamphetamine 10, 40, and 40 mg/15, 45, and 45
mg
Methylphenidate 25, 70 and 70 mg/30, 90 and 900 mg
Placebo
3 weeks then crossover
Twice daily at 9 am and 1 pm
Individualized curriculum and instruction provided from
9 am to 12:30 pm in a highly structured classroom.
This included a positive reinforcement management
program using play money. Children were paid for
appropriate behavior and fined for inappropriate
behavior.
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Casellanos CTRS Mean age=9.4 WISC-R Full Scale 1Q=98.8
1997 Historical and Examiner’s Ratings from the Unified Gender nr WISC-R Verbal=102
United States Rating Scale provided by the Tourette Syndrome  80% white WISC-R Performance=95.6

Association (modified from Yale Global Tic Severity
Subgroup of Elia 1991 Scale)

Pharmacologic Treatments for ADHD

Yale Global Tic Severity Scale (0-104)=37.3
CTRS Conduct/Hyperactivity factors=0.59/1.98
C-GAS=42.6
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Final Report Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Casellanos NR # withdrawn: Group Tic severity
1997 NR 1=2(9.1%), Group Dextroamphetamine had greater severity than placebo (+25%), p<0.05
United States Enrolled: 2=nr, Group 3=n4/lost Methylphenidate severity indistinguishable from placebo (-4%), p=NS

Group 1=22, to fu nr/Analyzed:
Subgroup of Elia 1991 Group 2=6, Group 1=20, Group
Group 3=4  2=nr, Group 3=nr
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;
Method of adverse effects

withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Casellanos NR # cases with dextroamphetamine vs methylphenidate (denominate NR
1997 unclear)

NR
United States Marked appetite suppression with transient weight loss: 4 vs 3

Initial insomnia: 10 vs 2

Subgroup of Elia 1991 Transient obsessive-compulsive symptoms: 1 vs 5
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Elia RCT with crossover DSM-III criteria for attention deficit disorder with hyperactivity in at least two settings (home,
1993 Single center schoool, or hospital). A score 2 SD or more above age norms was required on Factor IV
United States (hyperactivity) of the CTQ-R. A WISC-R full scale IQ score > 80.

Fair

Kauffman RCT with crossover Children diagnosed as "hyperactive," according to a set of predetermined clinical criteria
1981 Single center

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Elia Comorbid conduct Weeks 1, 2, and 3 for children < 30 kg/ > 30 kg: = 3 weeks NR
1993 disorder: 6 (18.2%) Dextroamphetamine 10, 25, and 40 mg/15, 30, and 45 washout
United States Comorbid oppositional mg
disorder: 7 (21.2%) Methylphenidate 25, 40 and 70 mg/30, 50 and 90 mg
Fair Comorbid Placebo
developmental
disorders: 9 (27.3%) 3 weeks then crossover
Twice daily at 9 am and 1 pm
Individualized curriculum and instruction provided from
9 am to 12:30 pm in a highly structured classroom.
This included a positive reinforcement management
program using play money. Children were paid for
appropriate behavior and fined for inappropriate
behavior.
Kauffman NR Dextroamphetamine 10-60 mg NR NR
1981 Methylphenidate 5-30 mg
Placebo
Fair Twice daily: morning and noon

6 weeks, then crossover
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Evidence Table 3. Head to Head trials in children with ADHD

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Elia Specific Skill Series Reading (Barnell Loft, Ltd) Mean age= 9.3 Mean Full Scale WISC-R 1Q=108.8
1993 Developing Key Concepts in Math (Barnell Loft, years Mean CTQ-R factor | (conduct)=1.16
United States Ltd)ABTRS Gender NR Mean CTQ-R factor IV (hyperactivity)=2.49
CTQ-R Mean CPQ-R factor | (conduct)=1.49
Fair CGl Mean CPQ-R factor IV (hyperactivity)=2.26
C-GAS
Rosvold's A-X Continuous Performance Task
Kauffman Urine sample Mean age nr NR
1981 Returned capsules were recorded 100% male
100% white

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Elia NR NR/NR/33 Combined Reading Scores
1993 NR Percent correct
United States 33 Dextroamphetamine vs placebo=89.5 vs 86.1; p<0.01
Methylphenidate vs placebo=89.7 vs 86.1; p<0.01
Fair
Mean number of attempts
Dextroamphetamine vs placebo=11.4 vs 9.5; p<0.01
Methylphenidate vs placebo=10.6 vs 9.5; p<0.01
Dextroamphetamine vs methylphenidate: p<0.05
Combined Arithmetic Scores
Percent correct
Dextroamphetamine vs placebo=97.1 vs 94.0; p<0.05
Methylphenidate vs placebo=96.2 vs 94.0; p=NS
Mean number of attempts
Dextroamphetamine vs placebo=38.3 vs 30.5; p<0.01
Methylphenidate vs placebo=39.2 vs 30.5; p<0.05
Kauffman NR NR/NR/12 % patients with positive urinalysis: 60 vs 67; p=NS
1981 NR % of patient-weeks with missed doses recorded: 18 vs 13; p=NS
12
Fair

Pharmacologic Treatments for ADHD
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Elia STESS % patients (dextroamphetamine vs methylphenidate) Withdrawals due
1993 Decreased appetite: 43 vs 46 to adverse
United States Difficult with sleeping: 42 vs 36 events: O0vs O
Overly meticulous behavior: 24 and 21
Fair Seemed unhappy: 12 vs 24

Transient tics or other nervous mannerisms: 36 vs 39

Kauffman Side effects checklist (not Anorexia (incidence/patient-week): 0.32 vs 0.26; both significantly NR
1981 specified) different from placebo NR

Insomnia (incidence/patient-week): 0.20 vs 0.36; only methylphenidate
Fair significantly different from placebo

Mean change in weight (kg): -0.86 vs +0.11; significant difference
bewteen active drugs (p nr)

Mean change in height (cm): +0.4 vs +0.4; neither significantly
different from placebo
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Gross RCT with crossover Diagnosis of having Minimal Brain Dysfunction or Hyperkinetic Syndrome, based largely on

1976 Single center the criteria of Clements and Peters, and showing a majority of the following traits:
restlessness, hyperactivity or excessive daydreaming, short attention span, distractibility,

Poor labile emotionality or temper tantrums, overreaction to stimuli, lack of appropriate

cautiousness or fear
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Gross NR Age group 3-4/5-6/7-8/9-11/12-14: None NR
1976 Dextroamphetamine: 2.5/4.5/7.25/10/11.25 mg
Methylphenidate: 4.5/10/15/20/22.5 mg
Poor
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1 week, then crossover

AM and noon
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Evidence Table 3. Head to Head trials in children with ADHD

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Gross Parents asked to rate each week in terms of NR NR
1976 improvements in target symptoms and get similar  NR
ratings from the child's teacher(s): =2=much worse, NR

Poor -1=slightly worse, 0=no really significant change,
+1=slightly improved, +2=definite improvement but
symptoms still pronounced, +3=considerably
improved, +4=excellent improvement but some
symptoms still present to a significant degree, and
+5=oustanding improvement with few residual
symptoms
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Gross NR 2 (4%) withdrawn/lost Average improvement: 2.3 vs 2.2; p=NS
1976 NR to fu nr/analyzed:
50 dextroamphetamine=4
Poor 8vs

methylphenidate=46
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Gross Use of same 8-point Average improvement in average side effects: 0.4 vs 0.5; p=NS 2 (4%)
1976 scale used for efficacy (- NR
2=much worse to
Poor +5=outstanding
improvement)
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria
Borcherding RCT with crossover DSM-III diagnosis of Attention Deficit Disorder with Hyperactivity (ADDH); medically healthy;
1990 Single center WISC-R full scale IQ score > 80; score 2 SDs or above their age norms on Factor 4

(hyperactivity) of the CTRS
Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Borcherding NR Mean dosages for weeks 1/2/3: 3-week NR
1990 Dexmethylphenidate 0.2/0.5/0.7 mg/kg washout
Methylphenidate 0.5/0.8/1.3 mg /kg
Poor

Pharmacologic Treatments for ADHD

3 weeks then crossover

Twice daily: 9 a.m.and 1 p.m.
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Evidence Table 3. Head to Head trials in children with ADHD

Age
Method of Outcome Assessment Gender

Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)

Borcherding Efficacy nr Mean age=8.6 WISC-R Full Scale 1Q=106.1

1990 years Mean CTRS for Factor 4 (hyperactivity)/Factor 1
100% male (conduct): 2.5/1.2

Poor 71.7% white, 2.2% 28.3% stimulant naive
black, 6.5%

hispanic/asiatic
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Evidence Table 3. Head to Head trials in children with ADHD

Drug Effectiveness Review Project

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Borcherding NR 1(2.2%) Efficacy nr
1990 NR withdrawn/lost to fu
46 nr/# analyzed ranged
Poor by outcome

Pharmacologic Treatments for ADHD
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Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Method of adverse effects

Total withdrawals;
withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Borcherding STESS (rated by Abnormal movements 1(2.2%) Compares
1990 physician/child's parents) Abnormal movements "NOTED": 34/45 (76%) overall withdrawals results of this

+ 4 items (orofacial, Abnormal movements "OBSERVED": 27/34 (79%) withdrawals due 100% female
Poor stereotypic, other tics, Of those n=27 subjects (Dextroamphetamine vs methylphenidate; to adverse events trial to trial of 45

tremor)

3 items from CPRS
(nervous
habits/mannerisms,
compulsive actis,
obsessive thinking)
20-item Leyton
Obsessinal Inventory
Other observations by
teachers, nurses, and
other professional staff,
and from families (as
cued by professional

staff)

Pharmacologic Treatments for ADHD

p=NS on all): nr boys
Abnormal movements: 6 (22%) vs 10 (37%) (Castellanos
Orofacial movements: 7 (27.9%) vs 7 (27.9%) 1996)
Steretypies: 2 (7.4%) vs 4 (14.8%)

Compulsive behaviors

Overall: 23/45 (51.1%)

Of those 23 subjects (Dextroamphetamine vs methylphenidate; p=NS
on all):

Compulsive behaviors: 13 (56%) vs 5 (22%); p=0.09

STESS items (mean scores)

Does things over & over a certain number of times before they seem
quite right (n=38): 0.4 vs 0.4; both > placebo

Meticulous; pays close attention to detail: 0.4 vs 0.3; both > placebo
Overly neat and clean: 0.2 vs 0.1: only dextroamphetamine > placebo
Has trouble making up his mind: 0.4 vs 0.5; methylphenidate >
placebo

Jerks/twitches or unusual movements: 0.2 vs 0.2; both = placebo
CPRS items (mean scores) (all "both > placebo)

Compulaive acts: 1.7 vs 1.5

Nervous habits & mannerisms: 1.8 vs 1.7

Obsessive thinking: 2.0 vs 2.0
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Sharp RCT with crossover Girls with ADHD symptoms present in at least 2 settings; Conners Hyperactivity factor scores
1999 Single center from their home teacher were at least 2 SD greater than age and sex norms

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Sharp NR Mean doses for weeks 1, 2, and 3: 3-week All subjects
1999 Dextroamphetamine 0.23, 0.43, and 0.64 mg/kg washout attended accredited
Methylphenidate 0.45, 0.85 and 1.28 mg/kg NIMH school 5
Fair Twice daily: breakfast and lunch days a week for 3
3 weeks, then crossover months (academic
instruction in the
morning and

recreation therapy
activities in the
afternoon)
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Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Sharp WISC-RR, Woodcock-Johnson Achievement n=42 (includes 10 n=42 (includes 10 girls from another, unpublished
1999 Battery, Conners Hyperactivity and Conduct factors, girls from another, pilot trial of sustained release dextroamphetamine
CBCL, TRF, C-GAS, CGI-SI, CPT unpublished pilot  vs adderall)
Fair trial of sustained SES: 48
release WISC-R Full Scale 1Q=105.2
dextroamphetamin WISC-R Verbal 10=105.6
e vs adderall) WISC-R Performance 1Q=104.0
Mean age=8.9 WJ Reading/Math standard scores: 95.6/96.6
100% female C-GAS=44.6

67% white, 19% CGI-SI=5

black, 14% latina  Teacher/Parent Conners: Hyperactivity=2.0/2.5;
Conduct=0.9/1.4
CBCL: Attention problems=76.0, Externalizing
behaviors=70.7, Internalizing behaviors=63.6,
Total behaviors=71.0
TRF: Attention problems=70.3, Externalizing
behaviors=69.7, Internalizing behaviors=61.0,
Total behavior problems=69.3
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Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Sharp 150/NR/32 1 (3.1%) % patients with CGI--Gl ratings of "very much improved" or "much improved": 85% vs 83%;
1999 withdrawn/lost to fu p=NS

nr/analyzed=32
Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Sharp NR Mean change in body weight (kg) 1 (3.1%) total Meta-analysis of
1999 Dextroamphetamine: -1.1; p=0.01 from baseline withdrawals this 100%
Methylphenidate: -0.4; p=NS from baseline Withdrawals due female trial
Fair to adverse events
nr
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Simpson DB RCT crossover  Boys aged 6-12, for whom 1) hyperactivity that had been long term; 2) complaints of

1980 design hyperactivity were voiced by both the parents and teachers; 3) each child had at least

United States Setting: regular average intellectual abilities as measured by the WISC-R. Subjects were evaluated for

Fair elementary hyperactivity on the basis of a physical exam, classroom observations, and through the
classrooms completion of teacher, parent, and self-ratings. Medical evaluation was designed to rule out

Pharmacologic Treatments for ADHD

overt brain damage or CNS trauma, cerebral palsy, convulsive diosrders, CNS infection,
genetic syndromes, metabolic disorders, or other medical conditions incongruous with
developmental hyperactivity.
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Simpson NR MPH, D-amphetamine, placebo for 8 weeks each NR/NR NR
1980

United States

Fair

Pharmacologic Treatments for ADHD
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Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Simpson Each subject was observed daily in his classroom Age 6-12, NR
1980 setting for 16 minutes via a modified form of the mean age NR
United States Direct Observation System. Reliability data was 100% male
Fair taken by an independent observer simultaneously  Ethnicity NR

observing and recording the subjects.

Pharmacologic Treatments for ADHD
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Simpson NR/NR/12 NR/NR/12 Results reported only for each individual child, post-hoc analysis reported to indicate that
1980 where a positive effect was seen, dextroamphetamine was superior to methylphenidate -
United States but these data are not presented.

Fair
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Method of adverse effects

Drug Effectiveness Review Project

Total withdrawals;
withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Simpson Blood count, platelet NR 0 withdrawals; O

1980 count, and urinalysis were withdrawals due

United States obtained at beginning and to adverse events

Fair end of each treatment

phase. Height, weight,
pulse, and blood pressure
were recorded at each
clinic visit. Urinalysis was
conducted at weekly visits
to determine compliance.
A symptom checklist was
completed during each
visit to evaluate side
effects.
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design
Study Setting Eligibility criteria
Adderall versus
methylphenidate

Barkley RCT with crossover DSM-1V criteria for ADHD
2000 Single center
Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Adderall versus
methylphenidate
Barkley NR Adderall 10 mg and 20 mg NR NR
2000 Methylphenidate 10 mg and 20 mg
Placebo
Poor

Pharmacologic Treatments for ADHD

1 week, then crossover

Twice daily: morning and noon
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Drug Effectiveness Review Project

Age

Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Adderall versus
methylphenidate
Barkley ADHD/ODD Rating Scale, Conners CPT, Stroop n=35 Mean 1Q=103.9
2000 Word-Color Association Test, CGl Mean age=14

85.7% male

Poor Race nr

Pharmacologic Treatments for ADHD
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Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Adderall versus
methylphenidate
Barkley NR 8 (17.4%) Mean scores for Adderall 5 mg/10 mg vs methylphenidate 5 mg/10 mg vs placebo:
2000 NR withdrawals/lost to fu
46 NR/31 (89%) analyzed Parent ratings
Poor for parent/teen ratings; ADHD Total: 21.3/19.0 vs 21.01/16.8 vs 21.9

13 (37%) analyzed
from language arts
teacher ratings; 15
(43%) analyzed from
math teacher ratings;
33 (94%) analyzed
from lab measures

Pharmacologic Treatments for ADHD

ODD Total: 10.0/8.2 vs 9.7/8.2 vs 9.4

Teen self-ratings

ODD Total: 6.0/5.8 vs 5.6/5.2 vs 5.1

English Teacher

ADHD Total: 21.9/18.1 vs 17.9/21.5 vs 22.5

ODD Total: 4.3/3.9vs 5.2/5.0vs 5.1

Math Teacher

ADHD Total: 17.5/16.4 vs 12.2/14.0 vs 17.7

ODD Total: 4.7/6.1 vs 3.3/3.9 vs 4.8

In-clinic tests

Stroop Word Score: 46.5/48.7 vs 46.3/49.5 vs 47.1
Stroop Color Score: 44.5/47.7 vs 45.2/46.2 vs 44.3
Stroop Interference: 52.0/54.8 vs 51.8/53.2 vs 49.7
CPT Omissions: 7.1/15.0 vs 15.5/23.2 vs 14.0
CPT Commissions: 15.2/13.8 vs 16.5/15.2 vs 15.7
CPT Reaction Time (ms): 391.0/408.1 vs 388.3/396.3 vs 417.2
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Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Adderall versus
methylphenidate
Barkley SERS Mean scores for Adderall 5 mg/10 mg vs methylphenidate 5 mg/10 mg NR
2000 vs placebo: NR
Poor Parent ratings

Side effects number: 4.8/5.1 vs 5.4/5.5vs 5.1

Side effects severity: 3.1/2.8 vs 3.0/2.9 vs 2.9

Teen self-ratings

Side effects number: 4.7/4.7 vs 4.3/4.8 vs 4.6

Side effects severity: 2.5/2.4 vs 3.3/2.9 vs 2.7; "...teens rated the 10
mg dose of Adderall condition as producing significantly less severe
side effects than the 5 mg dose of methylphenidate"

English Teacher (n=13)

2.9/3.1vs 3.2/3.6 vs 3.8

3.3/1.9vs 3.4/2.7vs 1.9

Math Teacher

Side Effects Number: 3.1/3.9 vs 1.9/3.1 vs 3.2

Side Effects Severity: 2.6/2.3 vs 1.5/2.4 vs 2.2
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria
Pelham RCT with daily DSM-1V diagnosis of ADHD
1999a crossover
Summer Treatment
Fair Program (STP) at

the State University
of New York at
Buffalo
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Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Pelham NR MPH=methylphenidate First 2 weeks of Concurrent
1999a 1) placebo at 7:30 am, 11:30 am, and 3:30 pm the program behavioral point

2) 0.3 mg/kg of MPH at 7:30 am, 11:30 am, and 3:30 served as a system
Fair pm period of

3) 0.3 mg/kg of MPH at 7:30 am and 11:30 am with baseline

0.15 mg/kg at 3:30 pm observation

4) 0.3 mg/kg of MPH at 7:30 am only (unclear if run-

5) 0.3 mg/kg of Adderall at 7:30 am and at 3:30 pm in/washout

6) 0.3 mg/kg of Adderall at 7:30 am with 0.15 mg/kg used)

Pharmacologic Treatments for ADHD

received at 3:30 pm
7) 0.3 mg/kg of Adderall at 7:30 am only

Medication received Monday through Thursday
throughout a period of 6 weeks for a 24-day clinical
medication assessment; resulting in ~3 days of data in
each of the active drug conditions and 6 days in the

placebo condition
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Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Pelham Point system Mean age=10.3 87% with previous use of stimulant medication
1999a Classroom measures (% of points kept, percentage 90.5% male 9 (43.8%) with learning problems o
f assianed seatwork completed. percentage Race nr 14 (66.7%) with comorbid oppositional defiant disorder
. o g p P . g . 5 (23.8%) with comorbid conduct disorder
Fair correct of seatwork, behavioral observations during

seatwork period)

Daily Report Cards (% of behavioral targets met)
Counselor and Teacher Ratings
(Inattention/Overactivity and Oppositional/Defiant
subscales of the IOWA Conners Rating Scale;
Pittsburgh Side Effect Rating Scale

Parent Ratings: IOWA Conners Rating Scale

Pharmacologic Treatments for ADHD

Mean 1Q=109.9

Reading achievement standard score=99.1

Math achievement standard score=105.7

ADHD items endorsed in parent structured interview:
Inattention (out of 9 items)=6.1, Hyperactivity/impulsivity (out
of 9 items)=5.5

oppositional/defiant items endorsed in parent structured
interview=4.3

Conduct disorder items endorsed in parent structured
interview=2.8

Abbreviated Conners rating scale parent=20.5
Abbreviated Conners rating scale teacher=18.2

IOWA Conners teacher rating scale inattention-
overactivity/oppositional-defiant: 9.6/7.5

Disruptive behavior disorders parent rating scale:
Inattention=2.2, Hyperactivity/impulsivity=2.0,
Oppositional/defiant=1.8, Conduct disorder=0.4
Disruptive behavior disorders teacher rating scale:
Inattention=1.7, Hyperactivity/impulsivity=1.7,
Oppositional/defiant=1.6

Page 123 of 616



Final Report
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Drug Effectiveness Review Project

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Pelham NR/NR/21 NR/NR/NR Adderall gAM vs MPH bid vs MPH gAM
1999a b = p<0.05 vs MPH bid; ¢ = p<0.05 vs MPH gAM
Counselor measures
Fair Following activity/rules: 73.1c vs 70.6 vs 65.7b

Pharmacologic Treatments for ADHD

Noncompliance: 1.2 vs 0.8 vs 1.2

Interruption: 4.0 vs 5.3 vs 6.9

Complaining: 3.0 vs 3.0 vs 5.8b

Positive peer behaviors: 5.5 vs 5.2 vs 6.4
Conduct problems: 1.7 vs 0.9 vs 0.6

Negative verbalizations: 3.6 vs 3.9 vs 6.6
IOWA Conners 1Q: 3.0c vs 3.3c vs 4.3

IOWA Conners OD: 1.9cvs 2.2c vs 3.1
Classroom measures:

Seatwork rules: 92.7 vs 91.9 vs 84.6

Peer tutoring rules: 93.9 vs 93.6 vs 90.1
Computer rules: 92.3 vs 93.4 vs 89.3

Seatwork complete: 90.2 vs 86.1 vs 86.9
Seatwork correct: 90.9 vs 89.8 vs 87.5

On-task behavior: 97.1 vs 96.1 vs 94.9
Disruptive behavior: 1.9 vs 2.5 vs 3.5

Teacher IOWA Conners 10: 0.8c vs 0.9 vs 2.0b
Teacher IOWA Conners OD: 0.7 vs 0.4 vs 1.4b
Daily Report Card: 82.8c vs 80.5 vs 69.0
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Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Pelham Frequency with which % children rated by Counselor/Parent/Teacher as diplaying side NR
1999a raters endorsed any side effects at a moderate-severe leve on at least one day: MPH gAMvs NR
effect as either moderate  MPH 0.3/0.3/0.15 vs MPH 0.3/0.3/0.3 vs Adderall gAM vs Adderall 0.3/
Fair or severe on at least 1 /0.15 vs Adderall 0.3/-/0.3
day Tics: 5/10/5 vs 5/10/0 vs 5/10/5 vs 5/5/0 vs 5/0/5 vs 5/0/5 vs 0/5/0

Appetite loss: 5/25/- vs 57/20/0 vs 33/33/- vs 29/33/- vs 71/15/- vs
62/29/- vs 52/29/-

Sleep trouble (only parent ratings): 25 vs 15 vs 20 vs 20 vs 24 vs 38
vs 33

Pharmacologic Treatments for ADHD Page 125 of 616



Final Report Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria
Pelham RCT with daily DSM-1V diagnosis of ADHD
1999b crossover
Summer Treatment
Fair Program (STP)
through the
psychology

department State
University of New
York at Buffalo
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Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Pelham NR Adderall 7.5 mg at 7:45 am and 12.5 mg at 12:15 pm  First 2 weeks of NR
1999b Methylphenidate 10 mg at 7:45 am and 17.5 mg at the program
12:15 pm served as a
Fair period of
Medication received Monday through Thursday baseline
throughout a period of 6 weeks for a 24-day clinical observation

medication assessment; resulting in ~5 days of data in (unclear if run-
each of the active drug conditions and 6 days in the in/washout
placebo condition used)
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Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Pelham Point system Mean age=9.6 13 (52%) with comorbid oppositional defiant disorder
1999b Classroom measures (% of points kept, percentage 84% male 8 (32%) with comorbid conduct disorder
f assigned seatwork completed, percentage 88% white WISC vocabulary scaled score=12.3
. o g p P . g . ° WISC block design scaled score=11.2
Fair correct of seatwork, behavioral observations during

seatwork period)

Daily Report Cards (% of behavioral targets met)
Recess Rule violations (rated ~4.5 hours after
ingestion of morning dose)

Counselor and Teacher Ratings
(Inattention/Overactivity and Oppositional/Defiant
subscales of the IOWA Conners Rating Scale;
Pittsburgh Side Effect Rating Scale

Parent Ratings: IOWA Conners Rating Scale

Pharmacologic Treatments for ADHD

WIAT spelling scaled score=95.7
WIAT math scaled score=105.7
DSM ADHD items-parent=10.8
DSM ODD items-parent=5.3

DSM CD-parent=1.8

Abbreviated Conners-parent=22.6
Abbreviated Conners-teacher=19.6
lowa Conners I/O-teacher=11.8
lowa Conners O/D-teacher=9.6
Disruptive behavior disorders parent/teacher rating scale:
ADHD=1.5/2.4
Oppositional/defiant=1.7/2.5
Conduct disorder=1.8/nr
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Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Pelham NR/NR/25 NR/NR/NR Adderall 7.5/12.5 vs Methylphenidate 10 mg/17.5 mg; results of ANOVA of methylphenidate vs adderall; p-value:
1999h Classroom variables

Rule-following
. Seatwork: 89.7/90.7 vs 84.3/87.8, 4.06, p=NS
Fair Peer tutoring: 95.1/95.0 vs 91.4/94.8, 3.71, p=NS
Computer: 91.1/94.4 vs 87.3/92.6, 2.80, p=NS
Seatwork completion: 71.6/67.1 vs 69.5/69.2, 0.00, p=NS
Seatwork accuracy: 87.6/87.3 vs 87.9/87.1, 0.00, p=NS
Observational measures
On-task behavior: 89.0/89.9 vs 89.2/89.6, 0.00, p=NS
Disruptive behavior: 6.4/6.4 vs 6.9/6.2, 0.15; p=NS
Daily report card: 83.8/82.8 vs 76.4/81.7, 6.63, p<0.05
Recess rule violations: 1.0/0.4 vs 1.3/0.7, 3.21, p=NS
Counselor ratings
1/0: 2.4/2.2 vs 3.4/2.6, 1.4, p<0.001; O/D: 1.0/0.8 vs 2.3/1.1, 13.85, p<0.01
Teacher ratings
1/10:1.2/1.2 vs 1.8/1.1, 0.72, p=NS; O/D: 0.7/0.4 vs 1.3/0.6, 3.22, p=NS
5:00-6:00 parent ratings
1/0: 0.9/0.5 vs 1.5/1.0, 5.25, p<0.05; O/D: 0.8/0.6 vs 1.2/1.1, 4.09, p=NS
All evening parent ratings
1/0: 1.5/1.4 vs 2.6/1.7, 3.33, p=NS; O/D: 1.9/1.2 vs 2.4/1.2, 12.17, p<0.01
Point system measures
Following rules: 75.4/79.9 vs 71.4/74.5, 10.38, p=NS
Attention: 68.2/68.2 vs 64.0/64.3, 5.47, p=NS
Noncompliance: 0.9/1.2 vs 2.2/0.8, 5.65; p=NS
Interruption: 6.2/6.8 vs 10.6/6.7, 7.48, p=0.025
Complaining/whining: 2.9/2.0 vs 4.1/2.6, 4.12, p=NS
Positive peer behaviors: 8.1/7.8 vs 8.8/8.8, 1.82, p=NS
Conduct problems: 0.4/0.2 vs 1.4/0.1, 5.17, p=NS
Negative verbalizations: 2.0/2.2 vs 6.1/2.2, 7.89, p=0.01
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Evidence Table 3. Head to Head trials in children with ADHD

Method of adverse effects

Total withdrawals;
withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Pelham Frequency with which % children rated by Counselor/Parent as diplaying side effects at a 1 (4%) withdrawal
1999b raters endorsed any side moderate-severe leve on at least one day: Adderall 7.5 mg vs due to
effect as either moderate Adderall 12.5 mg vs methylphenidate 10 mg vs methylphenidate 17.5 exacerbation of
Fair or severe on at least 1 mg pre-existing
day Motor Tics motor tics

Pharmacologic Treatments for ADHD

Counselors: 8vs 8vs 8vs 4
Parents: 4 vs 8vs 4vs 0
Trouble sleeping
Counselors: n/a
Parents: 48 vs 64 vs 32 vs 24
Loss of appetite
Counselors: 76 vs 80 vs 60 vs 68
Parents: 40 vs 72 vs 8 vs 20
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Study Design

Study Setting Eligibility criteria
Chronis See Pelham 1999a See Pelham 1999a
2003

(same as Pelham 1999a)

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Chronis See Pelham 1999a See Pelham 1999a See Pelham See Pelham 1999a
2003

(same as Pelham 1999a)

Fair

Pharmacologic Treatments for ADHD

1999a
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Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Chronis Parent affect: Positive and Negative Affect See Pelham 1999a See Pelham 1999a

2003 Schedule (PANAS) - comprised of two 10-item
(same as Pelham 1999a) subscales (PA=positive affect, NA=negative affect)

Fair Pleasantness, successfulness, and effectiveness
ratings: Parents completed a series of questions
using a 7-point Likert scale (O=very
pleasant/successful/effective to 6=very
unpleasant/unsuccesful/ineffective)
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Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Chronis See Pelham See Pelham 1999a 1) Placebo/Placebo/Placebo
2003 1999a 2) MPH .3/.3/.3

3) MPH .3/.3/.15

4) MPH .3/Placebo/Placebo

5) Adderall .3/Placebo/.3

Fair 6) Adderall .3/Placebo/.15

7) Adderall .3/Placebo/Placebo

All p-values reflect comparison to condition #1 (Placebo/Placebo/Placebo)

Positive affect (all p=NS): 1) 28.1; 2) 30.81; 3) 29.17; 4) 29.40; 5) 30.28; 6) 30.29; 7) 29.62
Negative affect (all p=NS): 1) 12.51; 2) 11.43; 3) 12.67; 4) 12.22; 5) 11.90, 6) 11.68, 7) 11.79
Parent task completion (all p=NS): 1) 2.34; 2) 1.94; 3) 2.18; 4) 2.29; 5) 2.25; 6) 1.95; 7) 2.37
Child task completion: 1) 2.46; 2) 1.61, p<0.01; 3) 2.47; 4) 2.17; 5) 1.78; 6) 1.77, p<0.01; 7) 2.17
Overall effectiveness: 1) 2.52; 2) 1.90, p<0.01; 3) 2.27; 4) 2.19; 5) 2.07; 6) 1.75, p<0.001; 7) 2.22
Pleasantness of interaction: 1) 2.76; 2) 1.65, p<0.01; 3) 2.41; 4) 2.26, p<0.01; 5) 1.67, p<0.01; 6) 1.44, p<0.001;
7) 1.98, p<0.01

(same as Pelham 1999a)
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Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
Chronis See Pelham 1999a See Pelham 1999a See Pelham
2003 1999a

(same as Pelham 1999a)

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Pliszka 2000 RCT DISC criteria for ADHD; = 1.5 SD above the mean for his/her age and sex on the IOWA

Faraone 2001 Parallel CTRS Inattention/Overactivity (1/0) factor; parent Conners Global Index score similarly
elevated

Fair
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose

Drug Effectiveness Review Project

Allowed other

Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Pliszka 2000 NR Adderall NR/NR NR
Faraone 2001 <60 kg =5-15mg
> 60 kg =10-30 mg
Fair Weekl: single am dose
Week2: morning dose doubled if no improvement on
morning+afternoon or just afternoon teacher ratings;
after school dose added if morning+afternoon teacher
ratings improved, but parent rating remained impaired
Week3: noon dose added if afternoon behavior
remained impaired; after school dose added if evening
behavior had not been impaired in week 1 but now was
Methylphenidate
<60 kg =5-25mg
> 60 kg = 10-50 mg
Weekl: single am dose
Week2: morning dose doubled if no improvement on
morning+afternoon (teacher); noon dose added if no
afternoon improvement (teacher); after school dose
added if evening rating (parent) remained impaired,;
morning dose doubled and a noon dose added if
morning+afternoon teacher ratings
Week3: noon dose doubled if the afternoon ratings
(teacher) remained impaired
3 weeks; Flexible dosing and timing
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Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Pliszka 2000 IOWA CTRS, Conners Global Index, CGI Mean age=8.2 IOWA CTRS I/O: 2.2
Faraone 2001 Gender nr IOWA CTRS A/D: 1.4
Race nr Conners Global: 2.1

Fair

Pharmacologic Treatments for ADHD

ODD=62%

CD=10.3%

Anxiety disorder=12.1%
RCMAS: 15.8%

CDI: 12.2%

Weight (kg): 33.3
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Pliszka 2000 73 5 (8.6%) withdrawn/0  Adderall vs methylphenidate
Faraone 2001 screened/elig lost to fu/58 analyzed IOWA CTRS 1/O:
ible Adderall n=20 AM: 0.44 vs 0.78; p=NS
Fair unclear/enroll Methylphenidate n=20 PM: 0.54 vs 0.85, p=NS
ed 58 Placebo n=18 Average: 0.49 vs 0.81, p<0.05

IOWA CTRS A/D

AM: 0.25 vs 0.47, p=NS

PM: 0.33 vs 0.51, p=NS
Average: 0.29 vs 0.49, p<0.05

Conners Global Index: 1.04 vs 1.28, p=NS
CGlI Improvement: 1.6 vs 2.35, p<0.05
Responders %: 90 vs 65

Final weight (kg): 37 vs 33.2, p=NS

Dosing regimen: 70% of Adderall subjects required only an AM dose vs 85% in the
methylphenidate group received 2 or more doses per day; p=0.003
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Evidence Table 3. Head to Head trials in children with ADHD

Method of adverse effects

Drug Effectiveness Review Project

Total withdrawals;
withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Pliszka 2000 Multi-Modality Treatment All p=NS Total
Faraone 2001 of ADHD; parents asked withdrawals=5
to rate severity (none, Facial tics: 1 (5%) vs O (8.6%)
Fair mild, moderate, severe) Tongue movements: 1 (5%) vs 0 Withdrawals due
of facial tics, tongue Picking at skin: 1 (5%) vs 0 to adverse

movements, picking at
skin, anxious, tired,
headache, stomach ache,
irritable, sad or tearful,
appetite loss, and "gets
wild when medication
wears off"

Pharmacologic Treatments for ADHD

Anxious: 1 (5%) vs 2 (10%)

Tired: 2 (10%) vs 4 (20%)

Headache: 2 (10%) vs 0

Stomach ache: 5 (25%) vs 1 (5%)

Irritable: 5 (25%) 3 (15%)

Sad, tearful: 5 (25%) vs 3 (15%)

Appetite loss: 3 (15%) vs 3 (15%)

Gets wild when medication wears off: 7 (35%) vs 8 (40%)

events: 2 (10%)
vs 1 (5%), p=NS
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria

Manos CCT (Adderalland  DSM-IV criteria for ADHD; presence of at least 6 symptoms of inattention and/or at least 6

1999 methylphenidate symptoms of hyperactivity/impulsivity; symptoms significantly interfered with functioning at
protocols run home and at school as noted during structured (Computerized Diagnostic Interview Schedule

Poor simultaneously) for Children) or semistructured clinical interviews; symptom severity on broad-band (Conners
Crossover ASQ) and narrow-band (ARS) rating scales was at threshold or above (i.e., rated 2 or 3);
Pediatric multiple raters agreed to the presence of the symptoms; empirical comparison to norms
Assessment and indicated at least a 1.5 SD cutoff on at least one rating scale

Evaluation Service
(PAES) of a large,
urban teaching
hospital
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose Allowed other
Duration Run-in/Washout  medications/
Study Comorbidity Dosing schedule Period interventions
Manos Oppositional defiant Adderall (once daily) vs methylphenidate (twice daily)
1999 disorder=21.4%
1-week for each condition
Poor

Fixed dosage:

4 conditions: (1) placebo; (2) 5 mg; (3) 10 mg; (4) 15
mg

Six dose orders were used such that the highest dose
(15 mg) was given only when preceded by the
moderate dose (10 mg)

Dose orders were assigned in a random fashion
Parents blind to dosage
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Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Manos ARS, Conners ASQ, SSQ-R Mean age=10.1 Inattentive type=45.2%
1999 78.6% male Combined type=54.8%
92.8% white Mood disorder=1.2%
Poor

Pharmacologic Treatments for ADHD

Anxiety disorder=4.8%
Learning disability=47.6%
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Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Screened/

eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Manos Referred=60/ MPH n=42 (matched "Best dose" comparisons of Adderall vs methylphenidate
1999 eligible=NR/p by "hand-selecting" by

articipated=1 age, diagnostic Parent ratings (no significant differences, but p-values nr)
Poor 59 category and gender ASQ: 49.83 vs 50.64

Pharmacologic Treatments for ADHD

to Adderall group),
Adderall n=42

ARS: 11.79 vs 10.10
Composite ratings: 3.50 vs 3.31

Teacher ratings (no significant differences, but p-values nr)

ASQ: 51.47 vs 56.12
SSQ-R, total: 1.67 vs 1.92
SSQ-R, part: 2.23 vs 2.68
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due

Study assessment Adverse Effects Reported to adverse events Comments
Manos SE/BMS Results described as "no differences"”, but p-values nr NR
1999 Insomnia: 5 (11.9%) vs 2 (4.8%) NR
Decreased appetite: 0 vs 1(2.4%)
Poor Tics/nervousness: 0 vs 0

Pharmacologic Treatments for ADHD Page 145 of 616



Final Report Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Study Design
Study Setting Eligibility criteria
IR versus SR formulations
of methylphenidate

Bergman CCT DSM-III diagnosis of Attention Deficit Disorder with Hyperactivity (ADDH)
1991 Crossover

United States Setting NR

Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other

Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
IR versus SR formulations

of methylphenidate

Bergman 11 (26.2%) met criteria  Sustained-release methylphenidate 20 mg (single NR/NR NR

1991 for reading disability morning dose)

United States

Poor

(ADHD/RD) based on
Reading Quotient index
which calculated by
dividing the Wide
Range Achievement
Test-Revised (WRAT-
R) Reading test score
by the WISC-R Full
Scale 1Q score. If the
resulting RQ score was
less than 0.85,
indicating a discrepancy
of more than 1 SD
between reading and 1Q
scores, the subject was
categorized as reading
disabled (ADHD/RD)

Pharmacologic Treatments for ADHD

Short-acting (regular) methylphenidate 10 mg (twice
daily - morning and afternoon)
Placebo

1 day
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Evidence Table 3. Head to Head trials in children with ADHD

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
IR versus SR formulations
of methylphenidate
Bergman Identical Pairs version of the CPT (CPT-IP) Mean age nr NR
1991 (between 6 and 12)
United States 100% male
Ethnicity nr

Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
IR versus SR formulations
of methylphenidate
Bergman NR/NR/42 NR/NR/NR SR methylphenidate = short-acting methylphenidate on all measures (data nr)

1991
United States

Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Total withdrawals;

Method of adverse effects withdrawals due
Study assessment Adverse Effects Reported to adverse events Comments
IR versus SR formulations
of methylphenidate
Bergman NR NR NR
1991 NR

United States

Poor
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Evidence Table 3. Head to Head trials in children with ADHD

Study Design

Study Setting Eligibility criteria
Fitzpatrick Study design unclear Diagnosis of ADD in the Diagnostic Instrument for Childhood and Adolescence (DICA)
1992 (CCT or RCT?)
Crossover
Poor quality Setting NR
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Evidence Table 3. Head to Head trials in children with ADHD

Interventions and total daily dose
Duration

Drug Effectiveness Review Project

Allowed other
Run-in/Washout medications/

Study Comorbidity Dosing schedule Period interventions
Fitzpatrick 63.1% oppositional Per-protocol dosages for patients <30 kg/>30kg/ NR/NR NR
1992 disorder mean dosages:
Placebo
Poor quality Sustained-release (SR) methylphenidate 20 mg am /

Pharmacologic Treatments for ADHD

20 mg am / mean=20 mg

Standard (SA) methylphenidate: 7.5 mg in am and pm
/10 mg in am and pm / mean=17.1 mg

Combination SA + SR methylphenidate: 5 mg SA+20
mg SR inam and 5 mg SAinpm /7.5 SA + 20 mg SR
in am and 7.5 mg SA in pm / mean=20 mg SR + 11.8
mg SA

Each phase lasted 2 weeks
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Drug Effectiveness Review Project

Age
Method of Outcome Assessment Gender
Study and Timing of Assessment Ethnicity Other population characteristics (mean scores)
Fitzpatrick Conners Hyperactivity Index; IOWA Mean age=8.71 Weight=31.45 kg
1992 Inattention/Overactivity and 89.5% male Wechsler Scale 1Q=114.11
Aggression/Noncompliance Scales; Hyperactivity, Race nr Peabody Individual Achievement Scale=105.68
Poor quality Attention, and Aggression Subscales of Time on Conners Hyperactivity Index-Parent/Teacher:

Task Scale (TOT); parents and teachers answered
open-ended questions about child's behavior,
academics, relations with others, concentration,
and attitude toward school and responses rated by
blinded rater as +1=positive,
O=blank/irrelevant/neutral, -1=negative responses;

Continuous Performance Test (CPT) - administered

1 and 3 hours after each dose (target=2 identical
numbers); Paired-associate learning (PAL) test

Pharmacologic Treatments for ADHD

1.79/1.74

IOWA Inattention-Overactivity-
Parent/Teacher=2.01/2.09

IOWA Aggression/Noncompliance-
Parent/Teacher: 1.27/1.18

TOTS Aggression-Parent/Teacher: 0.88/0.72
TOTS Hyperactivity-Parent/Teacher=0.86/0.56
TOTS Attention Parent/Teacher=0.32/0.46
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Drug Effectiveness Review Project

Evidence Table 3. Head to Head trials in children with ADHD

Screened/
eligible/ Withdrawn/
Study enrolled lost to fu/analyzed Results
Fitzpatrick NR/NR/19 NR/NR/NR SR vs SA vs Combination (SR+SA)
1992 p=NS for all
All outcomes reported for Parent/Teacher
Poor quality Conners: 0.98/0.77 vs 0.96/0.73 vs 0.81/0.58

Pharmacologic Treatments for ADHD

Inattention-Overactivity: 0.98/0.92 vs 1.01/0.87 vs 0.79/0.70
Noncompliance: 0.84/0.43 vs 0.80/0.48 vs 0.62/0.25
Aggression: 0.68/0.31 vs 0.56/0.24 vs 0.60/0.26
Hyperactivity: 0.22/-0.12 vs 0.20/-0.16 vs 0.18/-0.29
Attention: 0.72/0.88 vs 0.81/1.01 vs 0.91/1.05

Comments valence: -0.05/0.20 vs 0.17/0.19 vs 0.18/0.40
Other ratings:

Parent ranks: 2.16 vs 2.18 vs 1.87

Laboratory rating: 0.13 vs 0.13 vs 0.09

Weight (kg): 31.59 vs 31.41 vs 31.33
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