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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
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discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
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Safety of pharmacological treatment

Review question: What are the adverse events associated
with pharmacological treatment for people with ADHD?

Introduction

There are key unanswered questions for clinicians treating all age groups of people with
ADHD and these concern the best medication to use, the sequence of medication, the
optimum duration of treatment, when it is appropriate to consider drug discontinuation, which
drug treatments to use in the presence of co-occurring conditions and these questions are
addressed in other reviews evaluating the clinical effectiveness of the medication and their
impact on ADHD symptoms (for more information, see evidence report F on combination
treatment). There is much presumption and hearsay around the potential harmful effects of
ADHD medication and this is unhelpful in supporting clinicians and people with ADHD to
make and review treatment choices. The aim of this review is to evaluate the evidence
identifying the adverse events that are key in considering which medication to choose, the
appropriate baseline assessments, how it should be initiated and what review and monitoring
process should be in place to ensure that medication of the treatment ADHD is safely and
effectively delivered.

PICO table

For full details see the review protocol in appendix A.

Table 1: PICO characteristics of review question
Children, young people and adults with ADHD
Stratification: Children (<5 years), children and young people (5-17 years) and
adults (=18 years)
The following treatments (all doses), received for a minimum of 2-weeks:
e CNS stimulants
o methylphenidate
o methylphenidate modified release
o dexamphetamine
o lisdexamfetamine dimesylate
e atomoxetine
e guanfacine
e clonidine

¢ Antidepressants (all drugs should be included separately and not pooled,
except for class comparisons in the following groups:

o tricyclics
o SSRIs
o SNRIs
o MAOIs

¢ Antipsychotics
o Risperidone
o Olanzapine
o Clozapine
o Haloperidol
o Quetiapine
o Aripriprazole

© National Institute for Health and Care Excellence, 2017
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¢ Mood stabilisers
o carbamazepine
o valproate
o lamotrigine
o lithium
o asenapine
e buspirone
bupropion
nicotine
modafinil
melatonin
o sativex
o anti-cholinesterase inhibitors
¢ pharmacological treatments used to treat Parkinson’s Disease
Placebo
Compared against each other
All outcomes to be measured at short term (up to 12 weeks) and long-term (=12
weeks) timepoints
Critical outcomes:
o Adverse events
o Total number of participants with an adverse event
o All-cause mortality
o Suicide or suicidal ideation
o Cardiac mortality

o Cardiac events including tachycardia/palpitations (defined by >/120bpm) or
systolic or diastolic blood pressure changes

o Substance misuse

o Abnormal growth ( height and weight)

o Increase in seizures in people with epilepsy

o Psychotic symptoms

o Disturbed sleep

o Liver damage (defined by deranged LFTSs)

o Increased tics

o Tremors

o Congenital defects amongst patients who are pregnant
o Sexual dysfunction

RCTs

This review sought to evaluate the adverse events of pharmacological treatments to support
discussions about medication choice and to enable appropriate monitoring. The population of
this review was stratified by age (children aged <5 years, children and young people (5-18
years), and adults (over 18). The guideline committee felt that adverse effects could differ
between these populations, which could indicate the need for different events to be
monitored.

The committee agreed that where outcomes were relevant but did not match the protocol
exactly (e.g. appetite changes reported in the study with weight loss specified in the protocol)
these outcomes would be extracted but downgraded for indirectness.”

© National Institute for Health and Care Excellence, 2017
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Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual.*®” Methods specific to this review question are
described in the review protocol in appendix A.

Declarations of interest were recorded according to NICE’s 2014 conflicts of interest policy.

Clinical evidence

Included studies (pre-school children under the age of 5)

Three RCTs were included in the review that evaluated the adverse events of

pharmacological treatments in preschool age children (<5 years of age);

40,273 ,287

these are

summarised in Table 2 below. Evidence from these studies is summarised in Table 5 and

Table 6.

Two of these studies compared methylphenidate with placebo

compared risperidone to methylphenidate *°

273,287

, While the other study

See also the study selection flow chart in appendix C, study evidence tables in appendix D,
forest plots in appendix E and GRADE tables in appendix F.

Excluded studies

See the excluded studies list in appendix I.

Summary of clinical studies included in the evidence review

Table 2: Summary of studies included in the evidence review

Intervention and

Study comparison Population Outcomes Comments
Arabgol Intervention: Preschool e Weight changes All/mixed subtypes
2015% Risperidone 2mg/d  children aged 3-6 at 6 weeks (57.57% combined,
in two divided years who met « Sleep at 6 33.33%
doses (n=20) DSM-IV-TR weeks hyperactive/impulsiv
criteria for ADHD. e, 9.09% inattentive).
Comparison: (n=38) Total scores parent
Methylphenidate ADHD'_RS
20mg/d in two appro_X|mater 28.
divided doses Baseline scores of
(n=18) ADHD-RS show the
majority of the
population had
moderate ADHD.
Unclear line of
treatment
(Total scores parent
ADHD-RS approx.
28).
Ghuman (n=17) Crossover Children aged 3 e Systolic blood Mixed line. 8 children
200977 Intervention 1: CNS  to 5 years who pressure at 4 were drug naive and
stimulants — met the DSM-IV weeks 6 had received
Methylphenidate criteria for autistic 4 Weight changes previous
disorder, psychotropic

© National Institute for Health and Care Excellence, 2017
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Study

Intervention and

comparison Population Outcomes Comments
initiated at 1.25mg  Asperger at 4 weeks medication.
t.i.d. and titrated disorder, or e Height changes
based on response  pervasive at 4 weeks

and tolerance development

Comparison: disorder. Subjects

Placebo were included

only if they _
exhibited Unclear line of

impairing treatment

symptoms of
hyperactivity and
impulsivity in
multiple settings,
and met severity
criteria based on
the Hyperactive-
Impulsive
subscale T-score
of 65, 1.5(SD) on
the CPRS or
CTRS.

No clinically
important changes in
ECG parameters.

Greenhill Methylphenidate Children aged 3 e Tachycardiaat  Children were
2006%®"(PA  multiple doses to 5.5 years that 1 weeks stimulant naive
TS study) (n=165) met the DSM-IV

criteria for ADHD

Comparison:
placebo (n=165)

See appendix D for full evidence tables.

Included studies (children and young people aged 5 to 18)

Sixty RCTs were included in the review, which evaluated the adverse events of
pharmacological treatments in children and young people (5-18 years of age); these are
summarised in Table 3 below:

ten RCTs compared immediate release methylphenidate versus placebo®’® 2% 25282

,289 ,453 ,483 ,566 ,623 ,682

three RCTs compared osmotic-release oral system methylphenidate versus placebo
170,239 ,469

19 RCTs Compared atomoxetine Wlth placebo 23,46 ,65 ,203 ,264 ,269 ,310(309) 359(92) 362 ,422 ,445
,447 ,454 ,469 ,601(600) 606 ,636 ,645 ,646

two RCTs compared atomoxetine versus methylphenidate *°°%

one RCT compared atomoxetine with lisdexamfetamine 2%

seven RCTs compared guanfacine versus placebo 9182332471543 675
one RCT compared atomoxetine with guanfacine **°
two RCTs compared lisdexamfetamine with placebo
one RCT compared lisdexamfetamine with methylphenidate **°.
Three RCTs compared clonidine versus placebo 3% 483623

two RCTs compared clonidine versus methylphenidate %%
one RCT compared clonidine versus desipramine ¢’
one RCT compared desipramine versus placebo **

one RCT compared venlafaxine versus methylphenidate
two RCTs compared risperidone versus placebo 34 4%
two RCTs compared bupropion with placebo ****"

170,236

694

© National Institute for Health and Care Excellence, 2017
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e two RCTs compared buproprion versus methylphenidate " ***
o four RCTs compared modafinil versus placebo %7228 3603
e one RCT compared modafinil versus methylphenidate .

Evidence from these studies is summarised in the clinical evidence summary below (Table 7,

Table 8, Table 9, Table 10, Table 11, Table 12, Table 13, Table 14, Table 15, Table 16,
Table 17, Table 18, Table 19, Table 20, Table 21, Table 22, Table 23, Table 24, Table

25)..

See also the study selection flow chart in appendix C, study evidence tables in appendix D,
forest plots in appendix E and GRADE tables in appendix F.

Excluded studies

See the excluded studies list in appendix I.

Summary of clinical studies included in the evidence review

Table 3: Summary of studies included in the evidence review

Intervention and

Study comparison Population Outcomes Comments
Allen 2005 Intervention: Children aged 7to e Tachycardia 68.2% had previous
2 Atomoxetine 17 years that met at 18 weeks  stimulant exposure
0.5mg/kg per day DSM-IV criteria for Weight
to 1.5mglkg per ADHD and had changes at 18 ADHD-RS scores
day (n=76) EOUEL R weeks 1.5SDs above gender
Tourette’s e Tics at 18 and age norms.
Comparison: syndrome or [
Placebo (n=72) c_hronlc motor tic o i
disorder. (n=148) 60.8% combined
subtype, 35.5%
inattentive and 3.4%
hyperactive/impulsive
. Baseline scores of
CGI-S show the
majority of the
population had
moderate ADHD.
Amiri 2008**  Intervention: Children aged 6 to o Weight ADHD-RS-IV score at
Modafinil 200- 15 years that met change at 6 least 1.5 standard
300mg/day (n=30) DSM-IV criteria for weeks deviations above
ADHD (n=60) norms for age and
Comparison: gender (ADHD-RS-IV
S baseline score of 40)
Methylphenidate .
OROS (20_30mg Unclear line of
per day) (n:30) treatment
All patients combined
subtype and newly
diagnosed, drug
naive
Anon 2002 Interventions: Children and e Increase in All tic disorder ( 95%
(Tourette’s Methylphenidate adolescents 7-14 tics at 16 Tourette’s, 4%
Syndrome (n=37) meeting DSM-1V- weeks chronic motor tic
Study TR ADHD and disorder, 1% chronic

© National Institute for Health and Care Excellence, 2017

11



Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION

Safety of pharmacological treatment

Study
Group)

623

Arnold
2006

Bangs 2007
65

Barrickman
1995°

Intervention and
comparison

Clonidine (n=34)
Combination
(n=33)
Comparison:
Placebo (n=32)

Crossover trial
(n=16)

Intervention:
Atomoxetine:
maximum dose
1.4mg/kg per day

Comparison:
Placebo

Intervention:
Atomoxetine.
target dose was
1.2mg/kg per day
which could be
increased to
1.8mg/kg (n=72)

Comparison:
Placebo (N=70)

Intervention:
Bupropion 50-
200mg/day

Comparison:
Methylphenidate
20-60mg/day

Crossover trial
(n=18)

Population
Tourette disorder,
chronic motor tic
disorder or chronic
vocal tic disorder
criteria (n=136)

Children aged 5 to
15 years meeting
DSM-IV criteria for
ADHD

Children and
adolescents aged
12-18 who met
DSM-IV criteria for
ADHD

(n=142)

Children aged 7-16
with a diagnosis of
ADHD according to
DSM-III-R

Outcomes

e Sleep at 6
weeks

e Tics at 6
weeks

e Tremor at 6
weeks

Decreased
weight at 9
weeks and 9
months

e Sleep
(insomnia) at
9 months
(non-
comparative

e Total
participants
with adverse
events at 5
weeks
Weight
changes at 5
weeks

e Sleep at5
weeks

e Tremor at 5
weeks

© National Institute for Health and Care Excellence, 2017
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Comments
vocal tic disorder)

Unclear line of
treatment and
subtype

Subtypes not
specified

43.8% Autism
spectrum disorder

Unclear line of
treatment and
subtype

79% had prior
exposure to
stimulants

All subtypes (43%
combined, 47%
inattentive, 10% is
hyperactive-
impulsive) with
severity over 1.5 SDs
above ADHD-RS
norms.

ADHD-RS-IV score at
least 1.5 SD above
age and sex norms
and a Children's
Depression Rating
Scale-Revised total
score of 40 or more.
Baseline scores of
ADHD-RS show the
majority of the
population had
severe ADHD.

10 of 15 had
previously taken
Methylphenidate up
to two weeks before
enrolling. Results at
seven weeks.
Subtype status not
stated. Subjects’ CGl
was “severe” in 12
and “moderate” in
three.
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Biederman
198987 86 ,88

Biederman
2006'%

Biederman
2007%
(Childress
2014,
Lopez
2008*"°,
Biederman
2006°*° Jain
2011 )

Biederman
2008%

Intervention and
comparison

Intervention:
Desipramine 30,
50 and 70mg
(n=31)

Comparison:
Placebo. (n=31)
Modafinil. Titrated
from 85mg to
425mg per day
(n=197)

Placebo (n=51)

Lisdexamfetamine
dimesylate 30, 50
and 70 mg/
day(n=235)

Placebo (n=79)

Interventions:
Extended release
guanfacine 2mg/d
(n=87)

Extended release
guanfacine 3mg/d
(n=86)

Extended release
guanfacine 4mg/d
(n=86)

Total (n=138)

Comparison:

Population

Children 13 to 17
years with ADHD
according to DSM-
IV-TR criteria
(n=62)

Children 6 to 17
years with ADHD
according to DSM-
IV-TR criteria
(n=248)

Children 13 to 17
years with ADHD
according to DSM-
IV-TR criteria
(n=314)

Children aged 6-17
who met DSM-|V
criteria for a
primary diagnosis
of ADHD combined
subtype,
predominantly
inattentive subtype,
or predominantly
hyperactive-
impulsive subtype
(n=345)

Outcomes

Decreased
appetite at 9
weeks

Sleep at 9
weeks

Systolic blood
pressure at 9
weeks

Weight
change at 9
weeks

Decreased
appetite at 9
weeks

Sleep at 9
weeks

Total
participants
with adverse
events
Weight
decrease at 4
weeks

Sleep at 4
weeks

Total adverse
events at 5
weeks

All-cause
mortality at 5
weeks
Appetite
changes at 5
weeks

Sleep at 5
weeks

© National Institute for Health and Care Excellence, 2017
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Comments

Unclear line of
treatment

Clinical Global
Impression Severity
of lliness (CGI-S)
rating of 4 or higher
(“moderately ill” or
worse). ADHD-RS-IV
total and/or subscale
score at least 1.5
SDs above normal
values for age and
gender

76% combined
subtype, 20.6%
inattentive subtype,
3.4% hyperactive-
impulsive subtype

Participants were
stimulant naive or
had manifested an
unsatisfactory
response to stimulant
therapy

ADHD Rating Scale
of (ADHD-RS-IV)
score >28

Unclear line of
treatment

All/mixed subtypes
(Inattentive 26.1%,
Hyperactive-
impulsive 2%,
Combined 71.9%)
Baseline scores of
ADHD-RS show the
majority of the
population had
severe ADHD.

Unclear line of
treatment
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Brown 1989
124

Buitelaar
2001%

NCT007639
71 trial:
Coghill
2013
(Coghill
20147,
Banaschews
ki 2013%,
Coghill
20143

Connor
2010

Conners
1980'"®

Intervention and
comparison

Placebo (n=86)

Crossover trial
(n=11)

Intervention:
Methylphenidate
0.15mg/kg per
day, 0.3mg/kg per
day and 0.5mg/kg
per day (2 weeks)

Comparison:
Placebo (2 weeks)

(n=19) Intervention
1. Antipsychotics —
Risperidone
(maximum
5mg/day)

(n=19) Intervention
2: No treatment -
Placebo

Intervention:
Lisdexamfetamine
dimesylate 30-
70mg/day

(n=113)

Comparison:
Methylphenidate
18-54mg per day
(n=112)

Comparison:
placebo (n-111)
(n=138)
Guanfacine.
Guanfacine
modified release
(maximum dose
4mg/day)

(n=79)
Comparison:
placebo

Intervention:
Methylphenidate
mean dose
22mg/day

Population

Boys aged 12 to 15
years diagnosed
with ADHD
according to DSM-
Il criteria

(n=38) Children
aged 12to 18
years with a formal
diagnosis of ADHD
with subaverage
cognitive abilities
(IQ of 60 to 90 on
the WISC-R for
children).

Children 6 to 16
years with ADHD
according to DSM-
IV-TR criteria
(n=336)

(n=217) Children
aged 6 to 12 years
who met the DSM-
IV criteria for ADHD

Children diagnosed
with ADHD
between 6 and 11
years old (n=41)

Outcomes

e Systolic blood
pressure at 2
weeks

e Total
participants
with adverse
events at 6
weeks

Tremor at 6
weeks

e Systolic blood
pressure at 7
weeks
Weight
changes at 7
weeks

Sleep at 7
weeks

e Total
participants
with adverse
events at 8
weeks

e Mortality at 8

weeks

Psychotic

symptoms at

8 weeks

e Palpitations at
8 weeks

o Appetite
problems at 8

© National Institute for Health and Care Excellence, 2017
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Comments

Comorbid ASD
Unclear line of
treatment

Subtypes not
specified

Subtype not specified

70% stimulant naive

ADHD-RS-1V score of
28 or higher

Unclear line of
treatment

ADHD-RS-1V score of
24 or more

Inattentive
subtype(12.6%),
hyperactive
subtype(3.3%),
combined subtype
(84.1%)

Unclear line of
treatment

Line of treatment
unclear

Subtypes unclear
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Dell’acb;nello
2009%%

Dittmann
2014°%
(Nagy
2015,
Dittmann
2013°%)

Findlin
2006°*

Findlin
2011%®

Intervention and
comparison
(maximum
60mg/day) (n=20)

Comparison:
Placebo (n=21)

Intervention:
Atomoxetine
1.2mg/kg/d(n=105)

Comparison:
Placebo (n=32)

Intervention:
Lisdexamfetamine
dimesylate
(n=133)
Intervention:
Atomoxetine
(n=134)

Intervention 1: IR-
Methylphenidate
(n=133)

Intervention 2:
OROS-MPH
(n=139)

Comparison:
Placebo (n=46)

Intervention:
Lisdexamfetamine
30, 50 and 70mg
(n=235)

Comparison:
Placebo. (n=79)

Population

Children aged 6-15
years who met
DSM-IV diagnostic
criteria for ADHD
and oppositional
defiant disorder.
(n=137)

Children with
ADHD according to
DSM-1V criteria
(n=267)

Children 6 to 12
years with ADHD
according to DSM-
IV-TR criteria
(n=318)

Children 13 to 17
years with ADHD
according to DSM-
IV-TR criteria
(n=314)

Outcomes

weeks

Sleep
(insomnia) at
8 weeks

Diastolic
blood
pressure at 8
weeks

Decreased
weight at 8
weeks

Sleep
(insomnia) at
8 weeks

Total
participants
with any
adverse
events at 9
weeks

Systolic blood
pressure at 9
weeks

Decreased
weight at 9
weeks

Decreased
appetite at 9
weeks

Sleep at 9
weeks

Decreased
weight
(anorexia) at
3 weeks

Sleep
(insomnia) at
3 weeks

Tics at 3
weeks

Total
participants
with any
adverse
events at 4
weeks

All-cause
mortality at 4
weeks

Systolic blood
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Comments

20% of the
atomoxetine group
and 12.5% of the
placebo group had
previous therapy.

89% of the population
diagnosed with
combined subtype.

Mean baseline scores
of ADHD-RS-|V total
scores were
42.6(6.14).

Unclear line of
treatment

85% drug naive.
80.5% of the study
population were of
the combined
subtype of ADHD,
17% of the inattentive
subtype, 1.4% of the
hyperactive/impulsive
subtype and 1.06% of
the unclassified
subtype.

Moderate severity on
ADHD-RS (28 or
higher). 3 week
titration period and 1
week maintenance

Unclear line of
treatment
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Gadow
2008°*°(Gad

ow
2007%%:Gad
ow 1995°°")

Gau 20077

Geller
2007%%°

Gonzalez;H
eydrich 288

Intervention and
comparison

Crossover (n=31)
Interventions: CNS
stimulants —
Methylphenidate
0.1mg/kg per day,
0.3mg/kg per day
and 0.5mg/kg per
day

Comparison:
placebo

Intervention:
Atomoxetine 1.2-
1.8mg/kg/day,
mean daily dose
43.12mg (n=72)

Comparison:
placebo (n=34)

Intervention:
Atomoxetine, max
dose 120 mg/day
(n=87)

Comparison:
Placebo (n=89)

Intervention:
Methylphenidate
Comparison:
placebo
Crossover trial
(n=33)

Population

Children meeting
the DSM-III or IV
criteria for ADHD
and either chronic
motor tic disorder
or Tourette’s
syndrome.

Children aged 6-16
years diagnosed
with ADHD
according to the
DSM-1V (n=106)

Children aged 8-17
years diagnosed
with ADHD
according to the
DSM-IV. (n=176)

Children and
adolescents 6-18
meeting DSM-IV-
TR ADHD criteria
and epilepsy

Outcomes
pressure at 4
weeks

o Weight
decrease at 4
weeks

e Sleep at4
weeks

e Systolic blood
pressure at 2
weeks

o Weight
change at 2
weeks

o Tic severity at
2 weeks

o Weight
changes at 6
weeks

e Sleep at 6
weeks

e Weight loss at
12 weeks

Seizures at 3
weeks
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Comments

Line of treatment not
specified
Subtype not specified

64% drug naive.

Baseline scores of
CGI-S show the
majority of the
population had
moderate ADHD.
73% combined
subtype, 27%
combined subtype,
and no participants
had the
predominantly
hyperactive subtype.

37.5% were stimulant
naive

All subjects met
DSM-IV criteria for
ADHD and for at least
one of the following
anxiety disorders:
separation anxiety
disorder, generalised
anxiety disorder, or
social phobia. 75%
were of the combined
subtype, 23%
inattentive and 1%
hyperactive/impulsive

Adaptive RCTs; those
with seizures were
kept on current dose,
those without
increased their dose
up to 54mg
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Greenhill
20067

Greenhill
20022%°

Harfterkamp
2012%°
(Harfterkam
p 2014%%)

Huss 2015
335

Intervention and
comparison

Intervention:
Modafinil (n=133)

Comparison:
placebo (n=67)

(n=155)
Intervention 1:
CNS stimulants —
Methylphenidate
(maximum
60mg/day)

(n=159)
Intervention 2: No
treatment -
Placebo.

Intervention:

Atomoxetine, fixed
dose of
1.2mg/kg/day
(n=48)

Comparison:
Placebo (n=49)

Intervention:
Guanfacine 4-
7mg/day (n=115)

Intervention:
Atomoxetine
(n=112)

Comparison:
Placebo (n=111)

Population

Children aged 6 to
16 diagnosed with
ADHD and ASD
according to the
DSM-IV. (n=198)

(n=311) Children
aged 6 to 16 years
diagnosed with
ADHD according to
DSM-IV criteria

Children aged 6 to
17 diagnosed with
ADHD and ASD
according to the
DSM-IV. (n=97)

Children aged 6 to
17 years who met
the DSM-IV criteria
for ADHD (n=338)

Outcomes

e Systolic blood

pressure at 9
weeks

¢ Weight loss at

9 weeks

e Decreased
appetite at 9
weeks

e Sleep at 9
weeks

e Total
participants
with adverse
events at 3
weeks

e Sleep
(insomnia) at
8 weeks

e Total
participants
with adverse
events at 10
to 13 weeks

e All-cause

mortality at 10

to 13 weeks
e Blood

pressure at 10
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Comments

Unclear line of
treatment

ADHD-RS score at
least 1.5 SDs above
normal values for age
and gender

23.7% of the
population were of
Inattentive subtype of
ADHD, 5.05% were
hyperactive/impulsive
subtype and 70.2%
were of the combined
subtype.

Combined and
predominantly
hyperactive/impulsive
subtypes only

64% had been
previously treated for
ADHD

Unclear line of
treatment

37% received no
previous drug
treatment

All subjects scored
over 1.5 SD above
age-standard norms
for ADHD-RS. Sub-
type not stated.
Baseline scores of
CGI-S show the
majority of the
population had
moderate ADHD.

Comorbid autism
spectrum disorder

85% combined, 12%
inattentive and 3%
hyperactive impulsive

Moderate severity
(ADHD-RS score of
32 or higher at
baseline)

Unclear line of
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Jafarinia
20123

Jain 20113

Kahbazi
2009%%°

Kaplan
2004%°
(Biederman
2002%)

Kelsey 2004
362

Intervention and
comparison

Intervention:
Bupropion
100mg/d if <30kg,
150mg/d if
>30kg(n=22)

Comparison:
Methylphenidate
20mg if <30kg,
30mg is >30kg
(n=22)

Intervention:
Clonidine
(0.2mg/kg per day
and 0.4mg/kg per
day) (n=158)
Comparison:
Placebo (n=78)

(n=23) Intervention
1: CNS stimulants
- Modafinil. Once
daily 200-300mg
per day depending
on weight
(200mg/day for
<30kg and
300mg/day for
>30KkQ).

(n=23) Intervention
2: No treatment -
Placebo.

Intervention:
Atomoxetine
(n=53)

Comparison:
Placebo (n=45)

Intervention:
Atomoxetine.
Maximum of
1.8mg/kg per day
(n=133)

Population

Children and
adolescents aged
6-17 who met the
DSM-IV-TR
diagnostic criteria
for ADHD (n=44)

Children 6 to 17
years with ADHD
according to DSM-
IV-TR criteria
(n=236)

(n=46) Children
aged 6 to 15 years
with ADHD
according to DSM-
IV criteria

Children 7 to 13
years with ADHD
according to DSM-
IV-TR criteria
(n=98)

Children aged 6-12
who met ADHD
diagnostic criteria
as defined by DSM-
IV (n=197)

Outcomes
to 13 weeks

e Sleep
(insomnia) at
10to 13
weeks

e Tachycardia
at 8 weeks

e Decreased
appetite

e Sleep at 8
weeks

e Total
participants
with adverse
events

e All- cause
mortality at 8
weeks

e Sleep at 8
weeks

e Weight loss at
5 weeks

e Decreased
appetite at 9
weeks

e Sleep at9
weeks

e Systolic blood
pressure at 8
weeks

e Sleep at 8
weeks
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Comments
treatment

All patients were drug
naive.

All subjects scored
over 1.5 SD above
age-standard norms
for ADHD-RS.
Subtype diagnosis
not stated. Baseline
scores of ADHD-RS
show the majority of
the population had
severe ADHD.

Minimum score of 26
on ADHD-RS

Unclear line of
treatment

ADHD-RS-IV score at
least 1.5 SDs above
norms.

All combined subtype
(mean baseline
ADHD-RS score of
36)

Unclear line of
treatment

Unclear line of
treatment and
subtype.

52.5% had previous
stimulant exposure.
Participants were
required to have an
ADHD-RS score of
1.5SDs above gender
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Kollins
2011°"

Martenyi
2010%

Mohammadi
2012

Intervention and
comparison

Comparison:
Placebo. (n=64)

Intervention 1:
Extended release
guanfacine 1-3
mg/ day (n=121)

Control: Placebo.
(n=57)

Intervention:
Atomoxetine,
titrated to a max
dose of
1.8mg/kg/day
(n=72)

Comparison:
Placebo (n=33)

(n=23) Intervention
1: CNS stimulants
— Methylphenidate
(20-30mg/day
depending on
weight)

(n=23) Intervention
2: No treatment -
Standard

Population

Children and
adolescents 6-17
meeting DSM-1V-
TR ADHD criteria
(n=178)

Children and
adolescents aged
6-16 who met the
DSM-IV diagnostic
criteria for ADHD
(n=105)

(n=46) Children
aged 6-14 years
who met the DSM-
IV criteria for ADHD

Outcomes

e Sleep at 8
weeks

e Total
participants
with adverse
events

e All-cause
mortality at 6
weeks

e Suicide at 6
weeks

e Systolic blood
pressure at 6
weeks

¢ Weight
changes at 6
weeks

¢ Height
changes at 6
weeks

e Decreased
appetite at 6
weeks

e Sleep
(insomnia) at
6 weeks

e Tics at 6
weeks
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Comments

and age norms. 96%
combined type, 28%
inattentive, 3%
hyperactive
impulsive. Baseline
scores of CGI-S show
the majority of the
population had
moderate ADHD.

Previous treatment
allowed, proportion
not stated.

ADHD subtype not
stated. All subjects
had a baseline score
of >24 on the ADHD-
RS-V and a baseline
score> 4 on the CGI-
S scale.

All participants were
stimulant naive,
however 40% were
on nortropics (n=30)
or psychotropics
(n=14) before the
trial, and 10%
continued another
medication during the
trial. All ADHD
subtypes were
included, 72.4%
combined, 24%
inattentive, 5%
hyperactive. Baseline
scores of ADHD-RS
show the majority of
the population had
severe ADHD.

ADHD-RS-IV score of
at least 1.5 standard
deviations above
norms for patient's
age and gender

All combined subtype
and drug naive
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Michelson
2001*"

Michelson
2002*%

MontoBya
2009

Nagaraj
2006"*

Intervention and
comparison
treatment.
Buspirone tablets
20-30mg doses
depending on
weight

Intervention:
Atomoxetine 0.5-
1.8mg/kg per day
(n=213)

Placebo (n=84)

Intervention:
Atomoxetine
1.2mg/kg/d (n=84)

Comparison:
Placebo (n=84)

Intervention:
Atomoxetine
1.2mg/kg/d(n=100)

Comparison:
Placebo (n=51)

(n=19)
Intervention:
Antipsychotics —
Risperidone

Population

Children aged 8 to
18 years with
ADHD according to
DSM-IV-TR criteria
(n=297)

Children and
adolescents aged
8-18 who met the
DSM-IV diagnostic
criteria for ADHD
(n=168)

Children and
adolescents aged
6-15 years who
were newly
diagnosed (= 3
months) with ADHD
according to DSM-
IV-TR (n=151)

(n=40) children
aged 6 to 12 years
diagnosed with
autism according to
DSM-IV criteria,
who were referred

Outcomes

e Systolic blood
pressure at 13
weeks

e Decreased
weight at 13
weeks

e Decreased
appetite 13
weeks

e Sleep (Sleep
(insomnia)) at
13 weeks

e Systolic blood
pressure at 6
weeks

e Decreased
appetite at 6
weeks

e Total
participants
with adverse
events at 12
weeks

e Decreased
appetite at 12
weeks

e Weight at 6
months
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Comments

Required to be at
least 1.5 SD above
the age and gender
norms as assessed
by ADHD-RS-IV

Unclear line of
treatment

Unclear line of
therapy.

All/mixed subtypes.
57.6% combined,
40.6% inattentive,
1.8% hyperactive
impulsive.
Participants scored
1.5 SDs above age
and gender norms on
ADHD RS. Baseline
scores of ADHD-RS
show the majority of
the population had
severe ADHD.

All patients drug
naive.

All/mixed subtypes
(63.1% combined,
32.9% inattentive, 4%
hyperactive). Mean
total ADHD-RD-IV
score (parent) = 39 at
baseline. Baseline
scores of ADHD-RS
show the majority of
the population had
severe ADHD.

20% have had
previous treatment

(n=20)
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Newcorn
2008%°

Newcorn
2013*"*
(Stein
2015°%;
Youn
2014°%*

Palumbo
20088
(Daviss
20082,
Cannon
2009

Sallee 2009
536

Intervention and
comparison
(n=21)
Comparison:
placebo.

Interventions:

Atomoxetine, 0.8-
1.8 mg/kg per day
(n=82)

OROS
methylphenidate,
18-54 mg/day
(n=82)

Comparison:
Placebo (n=27)

Intervention:
Extended release
guanfacine
maximum dose
4Amg/d (n=227)

Comparison:
Placebo (n=113)

Intervention:
Methylphenidate
(n=29)
Intervention 2:
Clonidine (n=31)
Intervention 3:
Methylphenidate
and clonidine
combination
(n=32)

Comparison:
placebo (n=30)

Intervention:
Guanfacine
(n=256) All doses
-1,2,3and
4mg/day.
Comparison:
Placebo (n=66)

Population

to outpatients
clinics due to
symptoms of
hyperactivity,
aggression and
language
difficulties.

Children aged 6-16
diagnosed with
ADHD as per the
DSM-IV criteria
(n=191)

Children aged 6-12
years diagnosed
with ADHD as per
the DSM-IV criteria
(n=340)

Children and
adolescents 7-12
meeting DSM-IV-
TR ADHD criteria
(n=122)

Children and
adolescents 6-17
meeting DSM-IV-
TR ADHD criteria
(n=182)

Outcomes

¢ Total
participants
with adverse
events at 6
weeks
e Systolic blood
pressure at 6
weeks
Weight
changes at 6
weeks

e Total
participants
with adverse
events at 8
weeks

Suicidal
ideation at 8
weeks
Increased
appetite at 8
weeks

Sleep at 8
weeks

e Heart
palpitations at
16 weeks

e Systolic blood

pressure at 16

weeks

Weight

changes at 16

weeks

Sleep at 16

weeks

Psychotic

symptoms at

16 weeks

e Total
participants
with adverse
events at 9
weeks
Cardiovascula
r events at 9
weeks
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Comments

Subpopulation of
stimulant naive
subjects.

Unclear line.

All/mixed subtypes
(Predominantly
inattentive subtype
was an exclusion
criteria). All
participants had
ADHD-RS-IV
baseline score of 28
or more, and a CGI-S
score of 4 or more.

Unclear line of
treatment

73% combined, 26%
inattentive, 2%
hyperactive/impulse
Severity: Mixed
(Mean ADHD-RS-IV
score of 40.1 (SD
8.65))
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Study comparison

Scahill
2015°*

Intervention:
Extended release
guanfacine.
Maximum 3mg
(<25kg) and 4mg
(>25kg). (n=30)

Comparison:
placebo (n=32)

Intervention:
Methylphenidate
0.5mg, 1mg and
1.5mg/kg TDS
(n=61)

Simonoff
2013°%®

Comparison:
Placebo (n=61)

Singer

28 Crossover (n=34)
1995

Intervention 1:
Tricyclic
antidepressants -
Desipramine
25mg-100mg per
day

Intervention 2:
Clonidine. total
daily dose of
clonidine,
0.2mg/day

Comparison: No
treatment -
Placebo

Spencer
2002°% 1: Tricyclic

antidepressants -

(n=21) Intervention

Population

Children aged 5-14
who met the DSM-
IV diagnostic
criteria for ADHD
(n=62)

Children aged 7-15
with a diagnosis of
ICD-10
Hyperkinetic
disorder and a full
scale 1Q of 3-69
(n=122)

Children aged 7 to
14with who met the
DSM-III criteria for
ADHD and
Tourette’s
syndrome or other
tic disorders

(n-41) Children
aged 5to 17 years
with a diagnosis of

Outcomes

e Sleep at 8
weeks

e Psychotic
symptoms at
8 weeks

e Systolic blood
pressure at 16
weeks

o Weight
change at 16
weeks

e Decreased
appetite at 16
weeks

e Sleep at 16
weeks

e Total
participants
with adverse
events at 6
weeks

e Decreased
appetite at 6
weeks
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Comments

Unclear line of
treatment

Mixed line of
treatment.

A minimum score of
24 on the parent-
rated Aberrant
behaviour Checklist-
hyperactivity
subscale, a CGI-S
score of moderate or
greater and an 1Q of
35 (or mental age of
18 months) or
greater. Baseline
scores of ADHD-RS
show the majority of
the population had
severe ADHD.

Unclear line of
treatment

Mean baseline scores
of Teacher Conners
ADHD Index of 20.6
(SD9.5)

Unclear line of
treatment and
subtype.

Combined subtype

22/41 participants
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Spencer
2008°%

Svanborg
2009
(Svanborg
2009°%)

Swanson
2006°%

Takahashi

2009

Intervention and
comparison
Amitriptyline
(50mg/day; titrated
up to 3.5mg/kg per
day unless
adverse effects
developed)

(n=20) Intervention
2: No treatment -
Placebo

Intervention:
Desipramine.
3.5mg/kg per day
(n=21)

Comparison:
Placebo (n=20)

Intervention:
Atomoxetine
1.2mg/kg or
80mg/day (n=49)

Comparison:
Placebo (n=50)

Intervention:
Modafinil (n=120)

Comparison:
Placebo (n=63)

(n=62) Intervention

1: CNS stimulants
- Atomoxetine.

Population

ADHD ascertained
from clinical
referrals to a
paediatric
psychopharmacolo
gy unit. All subjects
had a history of
Tourette disorder or
non-Tourette
disorder chronic tic
disorders.

Children diagnosed
with ADHD as per
the DSM-IV criteria

(n=41)

Children aged 6-15
diagnosed with
ADHD as per the
DSM-IV criteria
(n=99)

Children and
adolescents (6 to
17 years) meeting
DSM-IV-TR ADHD
criteria (n=183)

(n=245) children
aged 6 to 17 years
who met the DSM-

Outcomes

e Disturbed
sleeping at 6
weeks

e Improvement
to tics at 6
weeks

e Decreased
appetite at 8
weeks

e Tics at 8
weeks

e Decreased
appetite at 10
weeks

e Tachycardia
at 7 weeks

e Systolic blood
pressure at 7
weeks

¢ Weight
change at 7
weeks

e Sleep at 7
weeks

e Psychotic
symptoms at
7 weeks

e Total adverse
events at 8
weeks
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Comments

had been previously
treated with
stimulants.

Unclear line of
treatment

53.6% had received
previous stimulants.
Baseline scores of
ADHD-RS show the
majority of the
population had
severe ADHD.

All patients stimulant
naive. All/mixed
subtypes (77.8%
combined, 4%
hyperactive, 18.2%
inattentive). Baseline
mean total ADHD-
RS-V = 39

Baseline scores of
ADHD-RS show the
majority of the
population had
severe ADHD.

Severity of 1.5 SDs
above the US age
and gender norms on
the ADHD-RS-
Parent Version

Unclear line of
treatment

At least 1.5SDs
above norm on
ADHD-RS
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Trzepacz
2011%

Van der
heijden
2007°% ;
Hoebert
2008°%

Wan%
2007°%%

Intervention and
comparison

0.5mg/kg per day

(n=60) Intervention
2: CNS stimulants
- Atomoxetine.
1.2mg/kg

(n=61) Intervention
3: CNS stimulants
- Atomoxetine.
1.8mg/kg per day

(n=62) Intervention
4: No treatment -
Placebo.

Intervention:
Atomoxetine.
Mixed dosage
(n=281)

Comparison:
placebo (n=113)

Intervention:
Melatonin 3mg if
<40kg, 6mg if >
40kg (n=54)

Comparison:
Placebo (n=53)

Intervention:
Atomoxetine 0.8-
1.8 mg/kg/day (n =
164)

Comparison:
Methylphenidate
0.2-0.6 mg/kg/day
(n = 166)

Population
IV criteria for ADHD

(n=394) children
aged 6 to 15 years
with a diagnosis of
ADHD according to
DSM-IV-TR

Children aged
between 6-12,
diagnosis of ADHD
according to DSM-
IV criteria and
chronic sleep-onset
insomnia (SOI)
(n=107_

Children and
adolescents aged
6-16 years,
weighing between
20 and 60 kg who
met DSM-IV criteria
for ADHD (n=330)

Outcomes

o Weight
changes at 8
weeks

e Sexual
dysfunction at
15 months

e Sleep at4
year follow up

o Weight
change at 8
weeks

o Appetite
changes at 8
weeks

e Sleep at 8
weeks
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Comments

61.2% inattentive,
4.5%
hyperactive/impulsive
, 34.2% combined

46% stimulant naive

Line of treatment
unclear

73% combined
subtype, 22%
inattentive and 5%
hyperactive

Unclear line of
treatment.

All/mixed subtypes
(73% of patients were
of combined subtype
of ADHD, 21% of
patients were of the
inattentive subtype
and 3.8% were of the
hyperactive/impulsive
subtype).
Approximately half of
the population had at
least one psychiatric
comorbidity-
suggesting moderate
ADHD.

24% had had
previous exposure to
stimulant treatment.

All/mixed subtypes
(59% of patients were
of combined subtype
of ADHD, 38% of
patients were of the
inattentive subtype
and 3% were of
hyperactive/impulsive
subtype). Baseline
scores of CGI-S show
the majority of the
population had
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Wehmeier
2012%°
(Wehmeier
2015,
Wehmeier
2014%%)

Wehmeier
2011%®

Weiss
2005°**

Wilens
2015°7

Intervention and
comparison

(n=63) Intervention
1: CNS stimulants
— Atomoxetine

(2.2mg/kg per day)

(n=62) Intervention
2: No treatment -
Placebo.

(n=64)
Intervention:
Atomoxetine
(2.2mg/kg per day)

(n=64)
Comparison:
placebo

(n=101)
Intervention:
Atomoxetine
(1.2mg/kg per day;
maximum
1.6mg/kg per day)

(n=52)
Comparison:
Placebo

Intervention:
Extended release
guanfacine, max
dose 4-7mg
depending on
weight (n=157)

Comparison:

Population

(n=125) children o
aged 6 to 12 years

old who met the
DSM-IV criteria for
ADHD

(n=128) children o
aged 6 to 12 years
who met the DSM-

IV criteria for ADHD

(n=153) children
aged 8 to 12 years
with a diagnosis of
ADHD confirmed
using a structured
interview and
clinical
assessment.

Children aged 13- .
17 who met DSM-

IV criteria for ADHD
(n=312)

Outcomes

Total
participants
with adverse
events at 8
weeks

Total
participants
with adverse
events at 8
weeks

Weight
change at 7
weeks

Sleep at 7
weeks

Total
participants
with any
adverse
events at 15
weeks

All-cause

mortality at 15
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Comments
moderate ADHD.

Unclear line of
treatment

70.4% of the study
population included
patients with
combined subtype of
ADHD, 22.4% with
predominantly
inattentive subtype
and 0.8% with
predominantly
hyperactive/impulsive
subtype

75.2% of the study
population were
stimulant naive,
previous treatment
with atomoxetine was
an exclusion criteria

Unclear line of
treatment

Exclusion criteria:
previous treatment
with atomoxetine or
other psychotropic
medication other than
the study drug

Unclear line of
treatment

ADHD Index score at
least 1.5 SDs above
age and sex norms.

Hyperactive/impulsive
0.7%, Inattentive
26.8%, 72.5%
combined

Unclear line of
treatment

Around 75% of the
population had
previously used
stimulant medication
Baseline scores of
CGI-S show the
majority of the
population had
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Intervention and

e a b w N

Study comparison Population Outcomes Comments
Placebo (n=155) weeks moderate ADHD.
e Decreased 68% combined
appetite at 15 Subtype, 29%
weeks inattentive subtype,
0 .
« Sleep at 15 2Lr:gt3 /g hyperactive
weeks ype.
Unclear line of
treatment
Wolraich Intervention: Children and e Total 73.4% combined,
2001°% Methylphenidate ~ adolescents 6-12 participants 19.5% inattentive and
18-54mg/day meeting DSM-IV- with adverse ~ 7.1%
(n=189; 94 OROS- TR ADHD criteria events at 4 hyperactive/impulsive
MPH, 94 IR MPH (n=278) weeks
Comparison: e Increase in 20.2% received no
placebo (n=89) tics at 4 stimulant therapy,
weeks 67.7%
methylphenidate,
5.7% other
medication, 6.4%
hadn't received any
medication in the
previous 4 weeks
Severity not stated
Unclear line of
treatment
Zarinara (n=19) Intervention (n=38) Children e Decreased Baseline ADHD-RS-
2010% 1: Venlafaxine . aged 6 to 12 years appetite at 6 1V scores were ~ 30
Patients were who met the DSM- weeks (teacher rated)
randomised to IV criteria for ADHD 4 gjeep at 6
receive 50-75 weeks Unclear line of
mg/day depending treatment
on weight

(n=19) Intervention All combined subtype

2: CNS stimulants

Methylphenidate(2
0-30mg per day
depending on
weight)

See appendix D for full evidence tables.

1.5.7 Included studies (adults)

: : 10,11 ,15 ,2 1,91 7,139,143 ,218 ,283 ,284 ,34 7,440 ,444 4 15,517 ,520 ,527
Th|rty_s|x RCTSB'O' ,15,20,33 ,51 ,91,96 ,97 ,139 ,143 ,218 ,283 ,284 ,346 ,380 ,386 ,393 ,397 ,440 , ,486 ,515 ,517 ,520 ,5

582,583 599 607 611,667,669 680 692y ara included in the review that evaluated the adverse events

of pharmacological treatments in adults and these are summarised in Table 4 below.

e Thirteen RCTs compared controlled release methylphenidate versus placebo 2° ¢’

,143 ,283 ,346 ,397 ,440 ,515 ,517 ,525 ,607 ,680
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Three RCTs compared immediate release methylphenidate versus placebo 3% 38 %2,

Three RCTs compared dexamphetamine versus placebo #% %83 611

Four RCTs compared lisdexamphetamine versus placebo 8109 67

Nine RCTs compared atomoxetine versus placebo * %218 284 393 444,599,669 692
One RCT compared guanfacine versus placebo **°

One RCT compared venlafaxine versus placebo **

One RCT compared reboxetine versus placebo *%°

Two RCTs compared modafinil versus placebo ** ®**

O©CoO~NO OIS WNPEF

17
18

19

20

One RCT compared buproprion SR versus placebo **
One RCT compared modafinil versus dexamphetamine °*
One RCT compared buproprion SR versus methylphenidate

386

Evidence from these studies is summarised in the clinical evidence summary below (Table
26, Table 27, Table 28, Table 29, Table 30, Table 31, Table 32, Table 33, Table 34,Table

35, Table 36).

See also the study selection flow chart in appendix C, study evidence tables in appendix D,
forest plots in appendix E and GRADE tables in appendix F.

1.5.8 Excluded studies
See the excluded studies list in appendix I.
1.5.9 Summary of clinical studies included in the evidence review

Table 4: Summary of studies included in the evidence review

Intervention and

Study comparison Population Outcomes Comments

Adler Interventions: Adults aged 18-55 e Total number Unclear line of

2008 Lisdexamfetamine  years with of participants  treatment.

(Mattinsgly dimesylate 30mg/d  moderate to severe with adverse All subjects had

20137, (n=119), (>28) ADHD events at 4 moderate to severe

AdIer9 lisdexamfetamine according to DSM- weeks ADHD as rated by a

2009 , dimesylate 50mg/d IV (n=420) o Decreased clinician on ADHD-

KoII|n3§5 (n=117), appetite at 4 RS (scores 28 or

2011°") lisdexamfetamine weeks above).

19 =

Adler Filrigie =122y e Anorexia at 4

Babcock _ weeks Doses have been

2012 Comparison: o Weight combined as there

= Placebo change at 4 no difference was
(n=62) weeks reported. The

cseey - Dghestmberel

(insomnia) at ; .

4 weeks reported in the first
week on the 30mg
dose.

ﬁdler 2009 Intervention: Adults aged 18-65 e Total numbers Unclear line of

Atomoxetine
80mg/d (n=224)

who met DSM-IV
criteria for ADHD
and social anxiety

of participants
with adverse
events at 16

treatment.

86.9% generalized

Comparison: BiEBEED. ([1=112) weeks social anxiety
Placebo (n=218) * Sleep disorder, 23.3% also
(insomnia) at had generalised
16 weeks anxiety disorder.

© National Institute for Health and Care Excellence, 2017
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Adler 2009
1 (Brown
2011 ')

Adler 2009
20

Adler 2013
8 7

Intervention and
comparison

Intervention:

Atomoxetine
80mg/d (n=250)

Comparison:
Placebo (n=251)

Intervention :
Methylphenidate
titrated -max
108mg (n=113)

Comparison:
Placebo (n=116)

Intervention :
Lisdexamfetamine,
max dose
70mg/day (n=80)

Comparison:
Placebo (n=81)

Population

Adults aged 18-65
who met DSM-IV
criteria for ADHD
(n=501)

Adults aged 18-65
years with ADHD
according to DSM-
IV

Chronic from
childhood (n=229)

Adults aged 18-26
years with ADHD
according to DSM-
IV (n=161)

Outcomes

e Sexual
dysfunction at
16 weeks

e Decreased
appetite at 16
weeks

e Sleep
(insomnia) at
10 and 24
weeks

e Sexual
dysfunction at
10 and 24
weeks

e Total numbers
of participants
with adverse
events at 7
weeks

¢ Blood
pressure at 7
weeks

Decreased
appetite at 7
weeks
Weight
change at 7
weeks

e Sleep
(insomnia) at
7 weeks

Total numbers
of participants
with adverse
events at 10
weeks

Decreased
appetite at 10
weeks

e Sleep
(insomnia) at
10 weeks
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Comments

CGI-S show the
majority of the
population had
moderate ADHD.

72% combined
subtype

Unclear line of
treatment; exclusion
criteria: failure to
respond to an
adequate trial of
ADHD stimulant
medication,
buproprion or other
nonstimulant
medications.

Severity: AISRS
score of 24 or higher

Unclear line of
treatment; known
non-responders were
excluded from the
study

80% combined
subtype

81.11% combined,
18.24% inattentive,
0.63% hyperactive-
impulsive

Severity: baseline
score of 39.9 on
ADHD-RS

Line of treatment
unclear

No reported deaths
or serious adverse
events
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Study
Amiri
2012%

Arnold
2014

Biederman
2006%°

Biederman
2010 ¥’

Intervention and
comparison

Intervention:
Venlafaxine 75mg
TDS (n=22)

Comparison:
Placebo (n=22)

Intervention 1:
Modafinil
255mg/day (n = 73)

Intervention 2:
Modafinil
340mg/day (n = 73)

Intervention 3:
Modafinil
425mg/day (n=74)

Intervention 4:
Modafinil
510mg/day (n=44)

Comparison:
Placebo (n = 74)

Intervention:
Methylphenidate
CR, maximum dose
of 1.3mg/kg (n=72)

Comparison:
Placebo (n=77)

Intervention: OROS
methylphenidate,
max dose 1.3
mg/kg (n =112)

Comparison:
Placebo (n=115)

Population

Adults aged 18-45
years diagnosed
with ADHD
according to DSM-
IV criteria. (n=44)

Adults aged 18 and
over diagnosed
with ADHD
according to DSM-
IV criteria. (n = 338)

Adults aged 19-60
years with ADHD
according to DSM-
IV (n=149)

Adults aged 19-60
years with ADHD
according to DSM-
IV (n=227)

Outcomes
e Sexual

dysfunction at
6 weeks

e Total numbers

of participants
with adverse
events at 9
weeks

Suicidal
ideation at 9
weeks

Tachycardia at
9 weeks

Anorexia at 9
weeks

Psychotic
symptoms at 9
weeks

Sleep
(insomnia) at
9 weeks

Cardiac
events at 6
weeks

Decreased
appetite at 6
weeks

Sleep
(insomnia) at
6 weeks
Sexual
dysfunction at
6 weeks

Sleep
(insomnia) at
6 weeks
Cardiac
events at 6
weeks
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Comments

All participants were
drug naive.

The participants
were parents or
siblings of children
diagnosed to have
ADHD.

37% of the
population had
received ADHD
medication within the
last 5 years.
Baseline CGI-S
scores show the
majority of the
population had
moderate ADHD.

Unclear line of
treatment.

Baseline CGI-S
scores show the
majority of the
population had
moderate ADHD.

Unclear line of
treatment.

Subjects had to
endorse a moderate
or severe level of
impairment attributed
to the ADHD
symptoms. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.
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Biederman
2012%

Butterfield
2016 **°

Casas
2013 14

Durrell
2013%8
((3Ad|er 2014

)

Intervention and
comparison

Intervention:
Lisdexamfetamine,
max dose
70mg/day (n=35)

Comparison:
Placebo (n=34)

Intervention:
Guanfacine (n=13)

Comparison:
Placebo (n=13)

Treatment
augmentation; CNS
stimulants
continued.

Intervention 1:
OROS
methylphenidate
54mg (n=90)

Intervention 2:
OROS
methylphenidate
72mg (n=92)

Comparison:
Placebo (n=97)

Intervention:

Atomoxetine, 80-
100mg/day. Mean
dose 87.1mg/day
(n=220)

Comparison:
Placebo (n=225)

Population

Adults aged 18-26
years with ADHD
according to DSM-
IV (n=69)

Adults with ADHD
who had a sub-
optimal response to
CNS stimulants
(lisdexamfetamine,
amphetamine/
dextroamphetamine
or methylphenidate)
(n=26).

Mean age: 37.5.

Adults 18-65 with
ADHD diagnosed
by DSM-IV (n=279)

Adults aged 18-30
years that met
DSM-1V criteria for
ADHD (n=445)

Outcomes

e Cardiac
events at 6
weeks

e Decreased
appetite at 6
weeks

e Sleep
(insomnia) at
6 weeks

e Increased
appetite at 9
weeks

o Palpitations at
13 weeks

e Decreased
appetite at 13
weeks

¢ Weight loss at
13 weeks

e Sleep
(insomnia) at
13 weeks

e Decreased
appetite at 12
weeks

e Sleep
(insomnia) at
12 weeks
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Comments

Unclear line of
treatment.

Suboptimal response
was defined as
participant’s
dissatisfaction with
clinical progress and
either an ADHD-RS-
IV of >/=28 or CGI-S
>/= 4,

Mean final dispensed
dose was 4.8
mg/day. Range of 2
to 6 mg/day.

Unclear line of
treatment

70% combined
subtype; 26%
inattentive; 4%
hyperactive-
impulsive

CAARS-O:SV score
of 36

Unclear line of
treatment; known
non-responders to
methylphenidate
were excluded.

64% of subjects
were drug naive.
Baseline scores of
CGI-S show the
majority of the
population had
moderate ADHD.

78% had combined
subtype, 21.6% had
the inattentive
subtype and 0.45%
had the
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Goodman

2016
283

Goto 2012
284

Jain 2007
346

Kooij

Intervention and
comparison

Intervention :
Methylphenidate
modified release

long acting Max 72

mg
(n=178)

Comparison:
Placebo

(n=179)

Intervention:
Atomoxetine

40-120mg/day
(n=195)
Comparison:
Placebo
(n=196)

Intervention:
Methylphenidate
OROS 80mg/d

Comparison:
Placebo

Crossover trial
(n=50)

Intervention:

Population

Adults aged 18 —
65 who met DSM-
IV criteria for ADHD
(n=357)

Adults aged 18 and
over who met DSM-
IV criteria for ADHD
(n=391)

Adults 18-60 who
met DSM-IV criteria
for ADHD

Adults aged 20-56

Outcomes

e Total numbers
of participants
with adverse
events at 6
weeks

¢ Palpitations at
6 weeks

e Decreased
appetite at 6
weeks

e Sleep
(insomnia) at
6 weeks

¢ Weight loss at
10 weeks

e Decreased
appetite at 10
weeks

e Sleep
(insomnia) at
10 weeks

e Sleep
(insomnia) at
3 weeks

e Palpitations at
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Comments

hyperactive/impulsiv
e subtype.

Unclear line of
treatment

81% were of the
combined subtype of
ADHD, 2% were
predominantly
inattentive subtype.
17% of the study
population reported
lifetime psychiatry
co-morbidity of
autism-spectrum
disorder, 73%
reported mood and
anxiety disorder,
100% reported duct
disorder, 97% had
antisocial personality
disorder and 10%
demonstrated
psychotherapy as a
co-morbidity. All
participants had a
lifetime substance
use disorder.
Baseline scores on
CAARS-O:SV,
ASRS, CGI-S and
GAF show
participants had
severe ADHD

22% had prior
stimulant exposure

All participants were
required to have a
CGI-S score of 4 or
more.

Exclusion of known
non-responders

Unclear line of
treatment

Stimulant naive
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2004%°
LAMDA-II

Kuperman
2001°%%°

Lee 2014°%®

Levin 2007

397

Intervention and
comparison
Methylphenidate
IR, titrated up to
1mg/kg/day

Comparison:
Placebo

Crossover trial:
(n=45)

Intervention 1:
Bupropion SR,
maximum dose
300mg/day (n=11)

Intervention 2:
Methylphenidate
IR, max dose
0.9mg/kg/day (n=8)

Comparison:
Placebo (n=11)

Intervention:
Atomoxetine,
maximum dose
120mg daily (n=37)

Comparison:
Placebo (n=37)

Intervention :
Methylphenidate
max 60mg/d (n=53)
Comparison:
Placebo (n=53)

Population
who met DSM-IV
criteria for ADHD

Adults aged 18-60
years who met
DSM-1V criteria for
ADHD (n=30)

Adults aged 18 and
over who met DSM-
IV criteria for ADHD
(n=74)

Adults aged 18 to
65 years who met
DSM-IV criteria for
ADHD and met
criteria for cocaine
dependence
(n=106)

Outcomes

3 weeks

Sleep
(insomnia) at
3 weeks
Tics at 3
weeks

Total numbers
of participants
with adverse
events at 7
weeks

Blood
pressure at 10
weeks

Weight
change at 10
weeks

Weight loss at
10 weeks

Sleep
(insomnia) at
10 weeks

Sleep
(insomnia) at
14 weeks

© National Institute for Health and Care Excellence, 2017

32

Comments
population.

All subtypes were
included. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.

the placebo group.

Unclear line of
treatment.

Baseline scores of
CGI-S show the
majority of the
population had mild
ADHD.

19.2% had previous
treatment with
stimulants.

All subtypes were
included: Inattentive
(39.7%).
Hyperactive/impulsiv
e (4.1%), Combined
(56.2%). All patients
had a score of 2 or
more on 6 or more
items of either the
inattentive or
hyperactive/impulsiv
e subscale scores,
CGI-ADHD-S score
of 4 or more at
baseline. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.

Unclear line of
treatment
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Medori
2008 *°

Rosler
2013 %

Michelson
2003

444

Paterson
19998

Reimherr
2007 °*°

Retz
2012°"

Intervention and
comparison

Intervention:
Methylphenidate
CR, maximum dose
72mg/day (n=305)

Comparison:
Placebo (n=96)

Intervention:
Atomoxetine 80-
120mg/d (n=270)

Comparison:
Placebo (n=266)

Intervention:
Dexamphetamine,
up to six tablets per
day (n=24)

Comparison:
Placebo (n=21)

Intervention: OROS
Methylphenidate,
up to maximum
dose 90mg daily

Comparison:
Placebo

Crossover trial:
(n=47)

Intervention:
Methylphenidate
CR, maximum daily
dose 1mg/kg
(n=84)

Population

Adults aged 18 to

65 years who met

DSM-|V criteria for
ADHD.(n=401)

Exclusion criteria
included
responders

Adults aged 18 and
over who met DSM-
IV criteria for ADHD
(n=536)

Adults aged 19-57
who met DSM-IV
criteria for ADHD
(n=45)

Adults aged 19-57
who met DSM-IV
criteria for ADHD

Adults aged 18 and
over who met DSM-
IV criteria for ADHD
(n=162)

Outcomes

e Weight loss at
5 weeks

e Sleep
(insomnia) at
5 weeks

e Decreased
appetite at 8
weeks

e Sleep
(insomnia) at
8 weeks

e Sexual
dysfunction at
8 weeks

o Weight
changes at 6
weeks

o Weight
change at 4
weeks

e Sleep
(insomnia) at
4 weeks

e Palpitations at
8 weeks
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Comments

70.8% combined
subtype; 24.2%
inattentive subtype;
4% hyperactive-
impulsive subtype
(1% unspecified)

Severity: Conners
Adult ADHD score of
>24.

Unclear line of
treatment: non-
responders to
methylphenidate
were excluded

66.4% combined,
31% inattentive,
2.6% hyperactive/

impulsive

Unclear line of
treatment; patients
responding to initial
placebo trial were
excluded

CGI-S score of 4.7

Unclear line of
treatment.

All subtypes were
included. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.

Line of treatment not
specified

Subtype not
specified

Baseline ADHD-RS
scores of 36.2

Unclear line of
treatment.
Baseline scores of
CGI-S show the
majority of the
population had
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Riahi 2010
520

Rosler
2009°%°
(Rosler
2010°%")

Spencer
2005°%

Spencer
2007 (,
#113)

RCT pre
,lbédler 2009

Sutherland
2012°%

Intervention and
comparison

Comparison:
Placebo (n=78)
Intervention:

Reboxetine 8mg
twice a day (n=23)

Comparison:
Placebo

(n=17)

Intervention:
Methylphenidate
CR, maximum dose
60mg/day (n=241)

Comparison:
Placebo (n=118)

Intervention:
Methylphenidate
IR, maximum dose
of 1.3mg/kg
(n=104)

Comparison:
Placebo (n=42)

Intervention 1:

Dexamphetamine
ER

20mg/d ( n=58)

Intervention 2:

Dexamphetamine
ER

40mg/d ( n=55)

Intervention 3:

Dexamphetamine
ER

60mg/d( n=55)

Comparison
:Placebo (n=53)

Intervention:
Atomoxetine 80-
100mg/d (n=97)

Comparison:
Placebo (n=47)

Population

Adults age 18 and
over diagnosed
with ADHD (n=40)

Adults age 18 and
over who met DSM-
IV criteria for ADHD
(n=359)

Adults aged 19-60
years with ADHD
according to DSM-
IV (n=146)

Adults 18-60 years
diagnosed with
ADHD according to
DSM-1V criteria with
childhood onset
(n=221)

ADHD-RS score >
24

Adults aged 18-60
years with ADHD
according to DSM-
IV-TR criteria and
AISRS (n=144)

Outcomes

e Sleep
(insomnia) at
4 weeks

¢ Blood
pressure at 24
weeks

e Sleep
(insomnia) at
6 weeks

e Sleep
(insomnia) at
5 weeks

e Sleep
(insomnia) at
8 weeks

e Sexual
dysfunction at
8 weeks
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Comments
moderate ADHD.

Unclear line of
treatment.

38% of the
population had
previous treatment
for ADHD.

Unclear line of
treatment.

Subjects met full
DSM-IV-R criteria (at
least six of nine
symptoms) for
inattentive or
hyperactive/impulsiv
e subtypes (or both)
by age 7 and within
the past month.

Unclear line of
treatment

No dose related
effects.

Unclear line of
treatment.

A third group were
randomised to
atomoxetine plus
buspirone; this data
will be included in
the pharmacological
combination review.
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Takahashi
2014 %%

Taylor 2000
611

Wigal 2010
667

Wigal 2011
666

Wilens
2008°%°

Intervention and
comparison

Intervention: OROS
Methylphenidate
(n=143)
Comparison:
Placebo (n= 141)

Intervention 1

Dexamphetamine,
max dose 40
mg/day

Intervention

Modafinil, max
dose 400 mg/day

Comparison:
Placebo

Crossover trial:
(n=22)

Early dose
optimisation and
then 2 week RCT
Intervention:
Lisdexamfetamine,
max dose
70mg/day (n=115)

Comparison:
Placebo (n=117)

Intervention:
Atomoxetine 25-
100mg/d (n=72)

Comparison:
Placebo (n=75)

Population

Adults aged 18-64
years with ADHD
according to DSM-
IV-TR criteria
(n=284)

Adults aged 18-59
years with ADHD
according to DSM-
1\

Adult ADHD

Known responders
and then optimised
(n=132)

Adults over the age
of 18 who met
DSM-1V criteria for
ADHD and had an
ADHD symptom
severity score >20
on the AISRS.
(n=147)

Outcomes

¢ Palpitations at
9 weeks

e Decreased
appetite at 9
weeks

e Psychotic
symptoms at 9
weeks

e Sleep
(insomnia) at
9 weeks

e Sleep
(insomnia) at
2 weeks

e Total numbers
of participants
with adverse
events at 2
weeks

e Sleep
(insomnia) at
2 weeks

e Decreased
appetite at 13
weeks

o Weight
change at 13
weeks
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Comments

All subjects had to
have a score of 24 or
more on the AISRS
scale, Mean scores
AISRS = 36

Drug exposure for
54 days

Unclear line of
treatment

Crossover trial of
three, 2 week drug
treatment
comparisons.

Unclear line of
treatment.

Subjects had to meet
full DSM-1V criteria
for the disorder by
the age of 7 years as
well as currently. 11
subjects were of the
inattentive subtype, 9
were of the
combined subtype
and 2 were of the
hyperactive subtype

Unclear line of
treatment

Unclear line of
treatment.

Subjects also met
DSM-IV-TR criteria
for alcohol use
disorders (abuse or
dependence). AISRS
baseline = ~40.3,
ASRS baseline = 50,
CGI-S baseline =
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Winhusen

2010
680

Youn
2011
(Wietecha
2012°%°)

Intervention and
comparison

Intervention: OROS
Methylphenidate
(n=127)
Comparison:
Placebo (n= 128)

Intervention:
Atomoxetine 60-
100mg/d (n=268)

Comparison:
Placebo (n=234)

Population

Adults over the age
of 18, who met
DSM-IV-TR criteria
for adult ADHD

Adults over the age
of 18, who met
DSM-IV-TR criteria
for adult ADHD,
had a historical
diagnosis during
childhood and a
CGI-ADHD-S score
of 4+. (n=502)

See appendix D for full evidence tables.

Outcomes

e Total number
of participants
with adverse
events at 24
weeks

¢ Palpitations at
24 weeks

e Blood
pressure at
24 weeks

e Decreased
appetite at 24
weeks

e Sleep
(insomnia) at
24 weeks

e Decreased
appetite at 8
and 24 weeks

e Sleep
(insomnia) at
8 and 24
weeks

e Sexual
dysfunction at
8 and 24
weeks
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Comments

4.8. Baseline scores
of CGI-S show the
majority of the
population had
moderate ADHD.

Unclear line of
treatment

84% of the subjects
were stimulant naive.

68.7% of the study
population were of
the combined
subtype of ADHD,
31.1% of inattentive
subtype, 0.2% of the
hyperactive/
impulsive subtype.
No co-morbid
conditions reported.
Participants
randomised to the
intervention arm
were initiated to
treatment during an
assessment stage
prior to the trial.
Participants who
were unable to
tolerate the drug
were excluded from
the trial. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.
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1

N

8¢

Q

Anticipated absolute effects

Risk with
Control

0 events in the
control group

The mean systolic
blood pressure in
the control group
was 91mmHg

The mean
diastolic blood
pressure in the
control group was
63mmHg

See comment®

The mean height
in the control
group was
109.2cm

£1.5.10 Quality assessment of clinical studies included in the evidence review
g.
4.5.10.1 Clinical evidence (pre-school children under the age of 5)
=]
% Table 5: Methylphenidate versus placebo
c
ol No of Quality of
ol Participants  the
E (studies) evidence Relative effect
g Outcomes Follow up (GRADE) (95% CI)
= Tachycardia 325 LOW1 RD 0 (-0.01 to 0.01)
o (1 study)® due to risk of
a 1 week bias
& Systolic 35 VERY
o) blood (1 Study)a LOW1,2
>r<r1 pressure 4 weeks d_ue to risk of
o (mmHg) bias,
% imprecision
2 Diastolic 35 VERY
® blood (1 study)a LOW1,2
§ pressure A s d_ue to risk of
iy (mmHg) _blas, .
imprecision
Weight (kg) 35 LOW1 due to
(1 study) risk of bias
4 weeks
Height (cm) 35 VERY
(1 study)a LOW1,2
4 weeks due to risk of
bias,
imprecision

Risk difference with Methylphenidate versus placebo
(pre-schoolers) (95% ClI)

0 events in both arms

Mean systolic blood pressure in the intervention groups
was 5mmHg higher
(3.17 lower to 13.17 higher)

Mean diastolic blood pressure in the intervention groups
was 1mmHg higher
(5.18 lower to 7.18 higher)

The mean weight in the intervention group was 1.9kg
lower (from 5.94 lower to 2.14 higher)

Mean height in the intervention groups was
0.2cm higher
(5.41 lower to 5.81 higher)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias

2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
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a To note: this was a crossover study of 1 week on placebo and 1 week on each of 4 doses of methylphenidate (n=165). Risk was calculated by pooling
number of events in each dose, and number of participants that took each dose.

b control group risk not reported

Table 6: Methylphenidate versus risperidone

No of Quality of Anticipated absolute effects
Participants the
(studies) evidence Relative effect Risk difference with Methylphenidate versus
Outcomes  Follow up (GRADE) (95% CI) Risk with Control risperidone (pre-schoolers) (95% CI)
Sleep 38 VERY OR 0.15 (0 to 7.58) 32 per 1000 42 fewer per 1000
(sedation) (1 study) Low™? (from 50 fewer to 235 more)
6 weeks due to risk
of bias,
imprecision
Decreased 38 VERY OR 8.26 (0.16 to 0 events in control 60 more 1000 (from 80 fewer to 190 more)
appetite (1 study) Low"?? 418.42) arm
! 6 weeks due to risk
of bias,
imprecision,

indirectness

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

3 Downgraded by 1 or 2 increments if the majority of the evidence had indirect outcomes
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1 1.5.10.2 Clinical evidence (children aged 5to 18)

2 Table 7: IR Methylphenidate versus placebo
No of Anticipated absolute effects
Participants  Quality of the
(studies) evidence Relative effect Risk with Risk difference with Methylphenidate versus
Outcomes Follow up (GRADE) (95% CI) Control placebo (95% CI)

Total 316 VERY LOW"? RR1.36 379 per 1000 136 more per 1000
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participants with

adverse events

Total

participants with

adverse events

Tachycardia

Tachycardia

Systolic blood
pressure
(mmHg)

Systolic blood
pressure
(mmHg)

Diastolic blood
pressure
(mmHg)

Diastolic blood
pressure
(mmHg)

Decreased

weight

(1 study)
3 weeks

69
(1 study)
16 weeks

40
(1 study)
8 weeks

49
(1 study)
16 weeks

84
(2 studies)
2 weeks

181
(2 studies)
16 weeks

22
(1 studies)
2 weeks

122
(1 study)
16 weeks

122
(1 study)

due to risk of
bias,
imprecision
LOw"?

due to risk of
bias,
imprecision
VERY LOW"?
due to risk of
bias,
imprecision
VERY LOW"?
due to risk of
bias,
imprecision
MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

LOow"?

due to risk of
bias,
imprecision

LOw"?

due to risk of
bias,
imprecision

MODERATE™?
due to risk of

(1.06 to 1.75)

RR 1.95
(1.11 to 3.43)

OR 7.39 (0.15 to
372.38)

OR 7.65 (0.15 to
385.67)

300 per 1000

0 events in control
arm

0 events in control
arm

The mean systolic
blood pressure in
the control group
was 95mmHg

The mean systolic
blood pressure in
the control group
was 102mmHg

The mean
diastolic blood
pressure in the
control group was
94.7mmHg

The mean
diastolic blood
pressure in the
control group was
64.4mmHg

See comment®

(from 23 more to 284 more)

285 more per 1000
(from 33 more to 729 more)

50 more per 1000 (from 80 less to 100 more)

30 more per 1000 (from 60 less to 120 more)

Systolic blood pressure in the intervention groups was
3.18mmHg higher
(0.76 to 5.6 higher)

Systolic blood pressure in the intervention groups was
1.05mmHg higher
(1.75 lower to 3.84 higher)

Diastolic blood pressure in the intervention groups was
2.90 higher (from 0.37 to 5.43 higher)

Diastolic blood pressure in the intervention groups was
3.20 mmHg higher (0.21 lower to 6.61 higher)

Mean weight in the intervention groups was
1.07kg lower
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Decreased
weight

Height (cm)

Seizures

Psychotic
symptoms

Sleep (insomnia)

Sleep (insomnia)

Increase in tics

YGTSS tics
global severity;0-
100; lower
scores are
beneficial

2 weeks

181
(2 studies)
16 weeks

34
(1 study)

6 weeks

66
(1 study)

3 weeks

59
(1 study)
16 weeks

523

(4 studies)
3 weeks-8
weeks

59

(1 study)
16 weeks

351
(2 studies)
16 weeks

62
(1 study)

16 weeks

bias
imprecision

MODERATE™?
due to risk of
bias
imprecision
VERY LOW'?
due to risk of
bias,
imprecision

Low™?

due to risk of
bias,
imprecision

MODERATE!?
due to risk of
bias
MODERATE"
due to risk of
bias

VERY LOW"?
due to risk of
bias,
imprecision
VERY LOW"?
due to risk of
bias,
imprecision

LOw"?

due to risk of
bias,
imprecision

RR 1.33 (0.32 TO
5.5)

RD 0 (-0.06 TO
0.06)
OR 5.57

(2.82 to 11)

RR 0.21 (0.03 to
1.67)

RR 0.62
(0.29 to 1.34)

The mean weight
change in the
control group was
+1.4kg

The mean height
in the control
group was
109.2cm

91 per 1000

0 events in control
arm

50 per 1000

167 per 1000

90 per 1000

The mean
YGTSS global
severity score in
the control group
was 28.3

(17.03 t0o14.89 lower)

The mean weight in the intervention group was 1.9kg
lower (2.61 to 1.18kg)

Height change in the intervention groups was
0.2cm higher
(5.41 lower to 5.81 higher)

30 more per 1000
(from 62 fewer to 409 more)

0 events in both arms

177 more per 1000
(from 79 more to 317 more)

131 fewer per 1000
(from 280 fewer to 20 more)

34 fewer per 1000
(from 64 fewer to 31 more)

The mean YGTSS global severity score in the
intervention groups was

1.8 higher

(6.28 lower to 9.88 higher)
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1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

A Control group means not reported

Outcomes

Total participants
with adverse
events

Systolic blood
pressure

Diastolic blood
pressure

Decreased weight

Sleep (insomnia)

No of
Participant
S

(studies)
Follow up
293 (1
study)

6 weeks

514
(2 studies)

6-7 weeks

514
(2 studies)

6-7 weeks

514
(2 studies)
6-7 weeks

221
(1 studies)
7 weeks

Quality of
the
evidence
(GRADE)
Low™?

due to risk of
bias,
imprecision

!\/IODERATE

due to risk of
bias

Il\/IODERATE

due to risk of
bias

Il\/IODERATE

due to risk of
bias

LOW 2 due
to risk of
bias,
imprecision

Table 8: OROS methylphenidate versus placebo

Relative effect
(95% ClI)

RR 1.23 (0.98 to 1.55)

OR 3.93 (0.6 to 25.66)

Anticipated absolute effects

Risk with
Control

541 per 1000

The mean systolic
blood pressure
increase in the
control group was
1mmHg

The mean
diastolic blood
pressure increase
in the control
group was
1.3mmHg

The mean weight
gain in the control
group was 1.1kg

0 per 1000

Risk difference with OROS Methylphenidate versus
placebo (95% CI)

124 per 1000 (from 11 fewer to 297 more)

Mean systolic blood pressure in the intervention groups
was 1.98mmHg lower (2.32 to 1.64 lower)

Mean diastolic blood pressure in the intervention groups
was 0.83mmHg lower (0.82 lower to 3.33 higher)

Mean weight in the intervention groups was
2kg lower
(2.23 to 1.77 lower)

40 more per 1000 (from 0 to 90 more)
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1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 9: IR methylphenidate versus OROS methylphenidate
No of Anticipated absolute effects
Participants  Quality of
(studies) the evidence Relative effect Risk with Risk difference with Methylphenidate IR versus
Outcomes Follow up (GRADE) (95% CI) Control OROS methylphenidate (95% CI)
Total participants 189 (1 study) Low!? RR 1.09 (0.79 to 426 per 1000 38 more per 1000 (from 89 fewer to 213 more)
with adverse 4 weeks due torisk of  1.5)
events bias,
imprecision
Decreased appetite 272 VERY RR 0.46 65 per 1000 35 fewer per 1000
(1 study) Low"?® (0.15 to 1.47) (from 55 fewer to 30 more)
3 weeks due to risk of
bias,
imprecision,
indirectness
Sleep (insomnia) 272 VERY LOW'? RR 0.87 43 per 1000 6 fewer per 1000
(1 study) due to risk of  (0.27 to 2.79) (from 32 fewer to 77 more)
3 weeks bias,
imprecision
Increase in tics 189 VERY LOW'? OR7.31 (0.15- 0 per 1000 10 more per 1000 (from 20 fewer to 40 more)
(1 study) due to risk of  368.51)
4 weeks bias,
imprecision

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

3 Downgraded by 1 increment because the majority of the evidence had indirect outcomes
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Table 10:

Outcomes

Total participants
with any adverse
event

All-cause mortality

Systolic blood
pressure

Diastolic blood
pressure

Weight change

Decreased weight

Sleep (insomnia)

No of
Participants
(studies)
Follow up

600 (2 studies)

4-7 weeks

314
(1 study)

4 weeks
535

(2 studies)
4-7 weeks

535
(2 studies)
4-7 weeks

221 (1 study)
7 weeks

604
(2 studies)

4-7 weeks
825

(3 studies)
4-7 weeks

Quality of the

evidence
(GRADE)
MODERATE"
due to risk of
bias
MODERATE"

due to risk of
bias
MODERATE"

due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias
MODERATE!
due to risk of
bias

Lisdexamfetamine dimesylate versus placebo

Relative
effect
(95% ClI)

OR 2.2 (1.5t0
3.21)

RD 0 (-0.02 to
0.02)

OR 3.66
(1.79 to 7.48)

OR 3.84
(2.34 0 6.31)

Anticipated absolute effects

Risk with
Control

530 per 1000

0 events in
control arm

The mean systolic
blood pressure
change in the
control group was
1.6mmHg

The mean
diastolic blood
pressure change
in the control
group was
0.8mmHg

The mean weight
change in the
control group was
0.7kg

7 per 1000

19 per 1000

Risk difference with Lisdexamfetamine dimesylate
versus placebo (95% CI)

183 more per 1000 (from 98 more to 253 more)

0 events in both arms

The mean systolic blood pressure change in the
intervention group was 1.78mmHg lower (2.08 to 1.48
lower)

The mean diastolic blood pressure change in the
intervention group was 0.57mmHg lower (0.25 to 0.89
lower)

The mean weight change in the intervention groups was
2.8kg lower (3.2 to 2.4 lower)

17 more per 1000
(from 5 more to 41 more)

51 more per 1000
(from 25 more to 91 more)

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
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Table 11;

Outcomes

Systolic blood
pressure

Diastolic blood
pressure

Weight change

Sleep (insomnia)

No of
Participants
(studies)
Follow up

222
(1 study)
7 weeks

222
(1 study)
7 weeks

222
(1 study)
7 weeks

222
(1 study)
7 weeks

Quality of the
evidence
(GRADE)

MODERATE"

due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

LOW™? due to
risk of bias,
imprecision

Relative
effect
(95% ClI)

RR 1.78
(0.82 to 3.85)

Lisdexamfetamine dimesylate versus methylphenidate

Anticipated absolute effects

Risk with
Control

The mean systolic
blood pressure
change in the
control group was
0.3mmHg

The mean
diastolic blood
pressure change
in the control
group was
1.7mmHg

The mean weight
change in the
control groups
was 1.3kg

81 per 1000

Risk difference with Lisdexamfetamine versus
methylphenidate (95% CI)

The mean systolic blood pressure change in the
intervention group was 0.7mmHg higher (2.05 lower to
3.45 higher)

The mean diastolic blood pressure change in the
intervention group was 1.5mmHg lower (4.07 lower to
1.07 higher)

The mean weight change in the intervention groups was
0.8kg lower (1.24 to 0.36 lower)

63 more per 1000
(from 15 fewer to 231 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 12:
Outcomes

No of

Atomoxetine versus placebo

Quality of the

Relative

Anticipated absolute effects
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Overall participants
with adverse events

Overall participants
with adverse events

All-cause mortality

Suicidal ideation

Systolic blood
pressure

Diastolic blood
pressure

Change in height

Change in weight

Change in weight

Participants
(studies)
Follow up
993 (5 studies)
6-10 weeks

84 (1 study)
12 weeks

105
(1 study)

6 weeks
105

(1 study)

6 weeks
1216

(6 studies)
6-13 weeks

944
(5 studies)
6-13 weeks

754
(4 studies)

6-8 weeks

754
(4 studies)
6-12 weeks

709
(3 studies)
12-18 weeks

evidence
(GRADE)

LOW"? due to
risk of bias,
imprecision
LOW1,2 due
to risk of bias,
imprecision

HIGH

HIGH

MODERATE"
due to risk of
bias

LOow"?

due to risk of
bias,
imprecision
MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE!
due to risk of
bias

effect
(95% ClI)

RR 1.18
(1.06, 1.32)

RR 1.75
(1.19, 2.56)

RD 0 (-0.04
to 0.04)

RD 0 (-0.04
to 0.04)

Risk with Control
567 per 1000

373 per 1000

0 events in control
arm

0 events in control
arm

The mean systolic
blood pressure
change in the control
group was 1.8mmHg

The mean diastolic
blood pressure
change in the control
group was 0.3mmHg

Mean height change
in the control group
was 2.46cm

The mean weight
change in the control
group was 1.1kg

The mean weight
change in the control
group was 2.65kg

Risk difference with Atomoxetine versus placebo
(95% CI)

102 more per 1000 (from 34 more to 173 fewer)

276 more per 1000 (from 71 more to 581 more)

0 events in both arms

0 events in both arms

The mean systolic blood pressure in the intervention
group was 1.62mmHg lower (1.87 to 1.37 lower)

The mean diastolic blood pressure in the intervention
group was 2.8mmHg higher (1.67 to 3.93 higher)

The mean height change in the intervention groups was
0.99cm lower
(1.78 to 0.2 lower)

The mean weight was
1.61kg lower in the intervention group
(1.73 to 1.48 lower)

The mean weight was
2.11kg lower in the intervention group
(2.46 to 1.76 lower)
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Outcomes

Change in weight at
high risk (anxiety
disorders)

Decreased weight

Sleep (Insomnia)

Sleep (Insomnia)

Tic severity
(YGTSS); 0-100;
lower scores are
beneficial

Tics

Tremor

Sexual dysfunction

No of
Participants
(studies)
Follow up

176
(1 study)

12 weeks

492

(4 studies)
6-9 weeks
640

(5 studies)
6-13 weeks
315

(2 studies)
13-16 weeks

265
(2 studies)
8-16 weeks

32
(1 study)
6 weeks

32
(1 study)
6 weeks

394
(1 study)
70 weeks

Quality of the
evidence
(GRADE)

MODERATE®
due to risk of
bias

LOW™? due to
risk of bias,
imprecision

LOW"? due to
risk of bias,
imprecision

VERY LOW'?
due to risk of
bias,
imprecision
MODERATE"
due to risk of
bias

VERY LOW"?
due to risk of
bias,
imprecision
VERY LOW™?
due to risk of
bias,
imprecision
MODERATE"
due to risk of
bias

Relative
effect
(95% ClI)

OR 2.13
(0.93 to 4.91)

RR 1.71
(1.04 to 2.81)

RR 0.85
(0.32 to 2.29)

RR 3 (0.71 to
12.69)

RR 0.5 (0.05
to 4.98)

RD 0 (-0.01
to 0.01)

Anticipated absolute effects

Risk difference with Atomoxetine versus placebo

Risk with Control (95% CI)

The mean weight
change in the control
group was 1.39kg

The mean weight in the intervention groups was
1.94kg lower
(2.5 lower to 1.38 lower)

30 per 1000 31 more per 1000

(from 2 to 101 more)
68 per 1000 49 more per 1000

(from 3 more to 124 more)
52 per 1000 8 fewer per 1000

(from 35 fewer to 67 more)

The mean tic severity
score in the control
group was -2.5

The mean tic severity score was 7.9 lower in the
intervention group (9.35 to 4.85 lower)

125 per 1000 250 more per 1000 (36 more to 1000 more)

125 per 1000 62 more pre 1000 (6 more to 623 more)

0 events in control 0 events in both arms

arm
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No of Anticipated absolute effects

Participants Quality of the Relative

(studies) evidence effect Risk difference with Atomoxetine versus placebo
Outcomes Follow up (GRADE) (95% Cl) Risk with Control (95% CI)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
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Table 13:

at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Outcomes

Total participants
with adverse
events

Systolic blood
pressure

Diastolic blood
pressure

Decreased weight

Sleep (insomnia)

No of
Participants
(studies)
Follow up
440

(1 study)

6 weeks

440

(1 study)

6 weeks

440
(1 study)
6 weeks

770
(2 studies)
6 to 8 weeks

330
(1 study)

Quality of the
evidence
(GRADE)
MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE"
due to risk of
bias

MODERATE?
due to risk of
bias

LOW? due to
imprecision

Methylphenidate versus atomoxetine

Relative effect
(95% ClI)

RR 0.99 (0.87 to
1.13)

RR 0.56
(0.19 to 1.64)

Anticipated absolute effects

Risk with
Control

675 per 1000

The mean systolic
blood pressure
change in the
control group was
-0.6mmHg

The mean
diastolic blood
pressure change
in the control
group was -
3.8mmHg

The mean weight
loss in the control
group was 0.8kg

54 per 1000

Risk difference with Methylphenidate versus
atomoxetine (95% CI)

7 fewer per 1000 (from 88 fewer to 88 more)

The mean systolic blood pressure change in the
intervention groups was 0.3mmHg lower (0.55 to 0.05
lower)

The mean diastolic blood pressure change in the
intervention groups was 0.7 lower (2.84 lower to 1.44
higher)

The mean weight change in the intervention groups was
0.37kg lower
(0.6 to 0.14 lower)

24 fewer per 1000
(from 44 fewer to 35 more)
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8 weeks

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias

2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 14: Atomoxetine versus lisdexamfetamine dimesylate
No of
Participants Quality of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% Cl)
Total adverse 267 HIGH RR 0.99
events (1 study) (0.85t0 1.15)
9 weeks
Systolic blood 267 HIGH
pressure (1 study)
9 weeks
Diastolic blood 267 HIGH
pressure (1 study)
9 weeks
Decreased 267 HIGH RR 0.32
weight (1 study) (0.16 to 0.65)
9 weeks

Sleep (insomnia) 267
(1 study)

9 weeks

MODERATE' RR 0.53
due to (0.23t0 1.21)
imprecision

Anticipated absolute effects

Risk with Control

The mean systolic
blood pressure
change in the control
group was 0.7mmHg

The mean diastolic
blood pressure
change in the control
group was 0.1mmHg

211 per 1000

113 per 1000

Risk difference with Atomoxetine versus
lisdexamfetamine (95% CI)

7 fewer per 1000 (from 108 fewer to 108 more)

The mean systolic blood pressure in the intervention
groups was 0.1mmHg lower (2.15 lower to 1.95 higher)

The mean diastolic blood pressure in the intervention
groups was 1.2mmHg higher (0.79 lower to 3.19 higher)

143 fewer per 1000
(from 74 fewer to 177 fewer)

53 fewer per 1000
(from 87 fewer to 24 more)

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
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Table 15:

Outcomes
Total participants with adverse events

Decreased appetite

Sleep (insomnia)

Atomoxetine versus guanfacine

No of
Participants
(studies)
Follow up

226
(1 study)
10-13 weeks

226
(1 study)
10-13 weeks

226
(1 study)
10-13 weeks

Quality of the evidence

(GRADE)
MODERATE"

due to risk of bias

VERY LOW?"?3
due to risk of bias, indirectness,

imprecision
VERY LOW™?

due to risk of bias, imprecision

Relative
effect
(95% ClI)

RR 0.88
(0.75 to
1.03)

RR 2.1
(2.2to
3.68)

RR 0.63
(0.27 to
1.45)

Anticipated absolute effects

Risk with
Control

772 per
1000

132 per
1000

114 per
1000

Risk difference with Atomoxetine
versus guanfacine (95% CI)

93 fewer per 1000
(from 193 fewer to 23 more)

145 more per 1000
(from 26 more to 353 more)

42 fewer per 1000
(from 83 fewer to 51 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias

2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
3 Downgraded by 1 increment if the majority of evidence had indirect outcomes

Table 16: Guanfacine versus placebo
No of Quality of
Participants  the
(studies) evidence
Outcomes Follow up (GRADE)
Total participants 1438 (5 VERY
with adverse events  studies) Low™**
5-13 weeks due to risk
of bias,
imprecision,
inconsisten
cy
Total participants 312 (1 study) LOW"?due
with adverse events 15 weeks to risk of

bias,

Relative effect
(95% CI)

RR 1.26 (1.07
to 1.48)

RR 1.21 (1.1 to
1.33)

Anticipated absolute effects

Risk difference with Guanfacine versus placebo

Risk with Control
634 per 1000

774 per 1000

(95% CI)
171 more per 1000 (from 114 more to 234 more)

163 more per 1000 (from 77 more to 255 more)
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Outcomes

All-cause mortality
Cardiovascular

events

Systolic blood
pressure

Suicidal ideation

Decreased appetite

Psychotic symptoms

Sleep (insomnia)

Tic severity; 0 -25;
lower scores are
beneficial

No of
Participants
(studies)
Follow up

754

(3 studies)
8-15 weeks
322

(1 study)

9 weeks

34

(1 study)

8 weeks

340

(1 study)

8 weeks
877

(3 studies)
8-15 weeks

62

(1 study)

8 weeks
877

(3 studies)
8-15 weeks

17
(1 study)

Quality of
the
evidence
(GRADE)
imprecision

LOW due to
risk of bias

MODERAT
E' due to
risk of bias

LOW? due
to
imprecision

LOW? due
to
imprecision

VERY
Low'??
due to risk
of bias,
imprecision,
indirectness
LOW? due
to
imprecision

VERY
LOW™?due
to risk of
bias,
imprecision
LOW"? due
to risk of
bias,

Relative effect
(95% ClI)

RD 0 (-0.01 to
0.01)

RD 0 (-0.02 to
0.02)

OR 1.5
(0.06 to 36.53)

RR 1.17
(0.77 t0 1.77)

OR 7.9
(0.16 to
398.87)

RR 1.77
(1.02 to 3.08)

Anticipated absolute effects

Risk with Control

0 events in control
arm

0 events in control
arm

The mean systolic
blood pressure in the
control groups was
110.5mmHg

0 per 1000

95 per 1000

0 per 1000

45 per 1000

Tic severity in the
control arm was 15.4

Risk difference with Guanfacine versus placebo
(95% CI)

0 events in both arms

0 events in both arms

The mean systolic blood pressure change in the
intervention group was 0.2mmHg higher (9.43 lower to
9.83 higher)

0 more per 1000 (from 10 fewer to 20 more)

16 more per 1000
(from 22 fewer to 73 more)

30 more per 1000 (from 50 fewer to 120 more)

35 more per 1000
(from 5 fewer to 96 more)

Mean tic severity in the intervention groups was 4.7
lower (8.93 lower to 0.47 higher)
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No of

Participants

(studies)

Outcomes Follow up

8 weeks

Quality of
the

evidence
(GRADE)

imprecision

Relative effect
(95% ClI)

Anticipated absolute effects

Risk with Control

Risk difference with Guanfacine versus placebo

(95% Cl)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias

2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
3 Downgraded by 1 increment because the majority of the evidence had indirect outcome
4 Downgraded by 1 or 2 increments because the point estimate varies widely across studies, unexplained by subgroup analysis.

Table 17: Clonidine versus placebo

Outcomes
Total participants with adverse
events

Total participants with adverse
events
All-cause mortality

Tachycardia

Systolic blood pressure (mmHQ)

Diastolic blood pressure (mmHQ)

No of
Participants
(studies)
Follow up

208

(1 study)
8 weeks
71

(1 study)
16 weeks
220

(1 study)
8 weeks
61

(1 study)
16 weeks
61

(1 study)
16 weeks

61

Quality of the
evidence
(GRADE)

LOw™?

due to risk of bias,
imprecision

MODERATE"
due to risk of bias

MODERATE!
due to risk of bias

MODERATE"
due to risk of bias

LOW™?
due to risk of bias,
imprecision

MODERATE!

Relative
effect
(95% CI)

RR 1.16
(0.99 to
1.36)

RR 2.8
(1.7to
4.6)

RD O (-
0.03 TO
0.03)

RD O (-
0.06 to
0.06)

Anticipated absolute effects

Risk with
Control

718 per 1000

300 per 1000

0 events in
control arm

0 events in
control arm

Mean systolic
blood pressure
in the control
arm was -
2mmHg

Mean systolic

Risk difference with Clonidine versus
placebo (95% CI)

115 more per 1000
(from 7 fewer to 258 more)

540 more per 1000
(from 210 more to 1000 more)

0 events in both arms

0 events in both arms

The mean systolic blood pressure in the
intervention groups was

1.2mmHg higher

(3.24 lower to 5.44 higher)

The mean diastolic blood pressure in the
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Outcomes

No of
Participants
(studies)
Follow up
(1 study)

16 weeks

Weight changes (kQg) 61

(1 study)
16 weeks

Psychotic symptoms 61

Sleep (insomnia)

(1 study)
16 weeks
220

(1 study)
8 weeks

Sleep (insomnia) 61

Increase in tics

(1 study)
16 weeks
66

(1 study)
16 weeks

Quality of the
evidence
(GRADE)

due to risk of bias

Low!?
due to risk of bias,
imprecision

MODERATE"!
due to risk of bias

VERY LOW"?
due to risk of bias,
imprecision
VERY LOW™?
due to risk of bias,
imprecision
VERY LOW™?
due to risk of bias,
imprecision

Relative
effect
(95% ClI)

RD O (-
0.06 to
0.06)

RR 2.51
(0.33 to
19.34)

RR 0.97
(0.31 to
3.01)

RR 1.21
(0.51 to
2.86)

Anticipated absolute effects

Risk with
Control

blood pressure
in the control
arm was -
1.3mmHg
Mean weight
increase in the
control group
was 1.4kg

0 events in
control arm
21 per 1000

167 per 1000

219 per 1000

Risk difference with Clonidine versus
placebo (95% ClI)

intervention groups was

0.1mmHg higher

(3.91 lower to 4.11 higher)

The mean weight increase in the
intervention groups was

0.6kg higher

(0.57 lower to 1.77 higher)

0 events in both arms

31 more per 1000
(from 14 fewer to 382 more)

5 fewer per 1000
(from 115 fewer to 335 more)

46 more per 1000
(from 107 fewer to 407 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 18:

Outcomes

Total participants with 60
adverse events

Methylphenidate versus clonidine

No of

Participants  Quality of

(studies) the evidence Relative effect

Follow up (GRADE) (95% CI)
LOW"?dueto RR 0.7 (0.5t0

(1 study) risk of bias, 0.98)

Anticipated absolute effects

Risk with
Control

839 per 100

Risk difference with Methylphenidate versus
Clonidine (95% CI)

252 less per 1000 (from 17 fewer to 419)
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Tachycardia

Systolic blood
pressure

Weight change

Psychotic symptoms

(hallucinations)

Sleep (insomnia)

Increase in tics

16 weeks
60

(1 study)
16 weeks

60
(1 study)
16 weeks

60
(1 study)

16 weeks

60
(1 study)

16 weeks

60
(1 study)
16 weeks

71
(1 study)
16 weeks

imprecision

LOW™? due to
risk of bias,
imprecision

LOW 2 due to
risk of bias,
imprecision

LOW 2 due to
risk of bias,
imprecision

MODERATE
1 due to risk
of bias

VERY
LOW™? due to
risk of bias,
imprecision
VERY
Low'?

due to risk of
bias,
imprecision

OR 7.92
(0.16 to 399.84)

RD 0 (-0.06 to
0.06)

RR 0.21
(0.03 to 1.72)

RR 0.82
(0.36 to 1.87)

0 per 1000

The mean systolic
blood pressure
change in the
control group was
-0.9mmHg

The mean weight
change in the
control group was
+2kg

0 events in control
arm

161 per 1000

265 per 1000

30 more (from 50 fewer to 120 more)

The mean systolic blood pressure change in the
intervention group was 0.1mmHg lower (4.58 lower to
4.38 higher)

The mean weight change in the intervention group was
1.7kg lower (3.02 to 0.38 lower)

0 events in both arms

127 fewer per 1000
(from 156 fewer to 116 more)

48 fewer per 1000
(from 169 fewer to 230 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 19: Clonidine versus desipramine

Outcomes

No of

Quality of

Relative

Anticipated absolute effects
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Participants the effect
(studies) evidence (95% Cl)
Follow up (GRADE)
Total Participants 68 MODERATE RR 1.08
with adverse events (1 study) ! (0.84 to
(<3 months) 6 weeks due to 1.37)
imprecision

Risk difference with Clonidine versus Desipramine

Risk with Control (95% ClI)

765 per 1000

61 more per 1000
(from 122 fewer to 283 more)

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 20: Desipramine versus placebo

No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with Risk difference with Despiramine versus
Outcomes Follow up (GRADE) (95% CI) Control placebo (95% CI)
Decreased appetite 41 MODERATE’dueto  OR 8.75 0 per 1000 240 more per 1000 (from 50 more to 430
(1 study) indirectness (1.38to more)
6 weeks 55.58)
Sleep (difficulty sleeping) 41 LOwW* RR 3.81 50 per 1000 140 more per 1000
(1 study) due to imprecision (0.46 to (from 27 fewer to 1000 more)
6 weeks 31.23)
Improvement of tics 41 HIGH RR 10.48 50 per 1000 474 more per 1000
(1 study) (2.49to (from 25 more to 1000 more)
6 weeks 73.88)

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs
2 Downgraded by 1 increment if the majority of evidence had indirect outcomes

Table 21: Methylphenidate versus venlafaxine

No of

Participants Quality of the

(studies) evidence
Outcomes Follow up (GRADE)
Decreased appetite 37 Low'?

(1 study) due to imprecision,

indirectness

Relative
effect
(95% CI)

RR 3.69
(0.88 to
15.49)

Anticipated absolute effects

Risk with Risk difference with Methylphenidate versus

Control venlafaxine (95% CI)
105 per 283 more per 1000
1000 (from 13 fewer to 1000 more)
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No of

Participants

(studies)
Outcomes Follow up

6 weeks
Sleep (insomnia) 37

(1 study)

6 weeks

Quality of the

evidence
(GRADE)

HIGH

Anticipated absolute effects

Relative

effect Risk with Risk difference with Methylphenidate versus
(95% ClI) Control venlafaxine (95% CI)

RR 5.28 105 per 451 more per 1000

(1.34 to 1000 (from 36 more to 1000 more)

20.86)

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
2 Downgraded by 1 increment because the majority of the evidence had indirect outcomes

Table 22: Risperidone versus placebo

No of

Participants

(studies)
Outcomes Follow up

Weight change 40
(1 study)

6 months

Sleeping problems 36
(1 study)

6 weeks

Tremor 36
(1 study)
6 weeks

Quality of
the

evidence
(GRADE)

LOow"?
due to risk
of bias,
imprecision

VERY
Low™?
due to risk
of bias,
imprecision
VERY
LOw"?
due to risk
of bias,
imprecision

Relative
effect
(95% CI)

RR 0.36
(0.08 to 1.61)

RR 1.79
(0.37 to 8.57)

Anticipated absolute effects

Risk difference with Risperidone versus placebo (95%
Risk with Control Cl)
The mean weight The mean weight change in the intervention groups was
change in the control 1.1kg higher
groups was 1.71kg (0.04 to 2.16 higher)

294 per 1000 188 fewer per 1000
(from 271 fewer to 179 more)

118 per 1000 93 more per 1000
(from 74 fewer to 891 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias
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Outcomes

Table 23:

Outcomes

Total participants
with adverse events

Tachycardia

Decreased appetite

Sleep (insomnia)

Tremor

No of

Participants

(studies)
Follow up

No of
Participants
(studies)
Follow up
30 (1 study)
6 weeks

40
(1 study)

6 weeks

70
(2 studies)
6 weeks

70
(2 studies)
6 weeks

30

Quality of
the

evidence
(GRADE)

Quality of
the

evidence
(GRADE)

LOW"? due
to risk of
bias,
imprecision
LOW? due
to
imprecision

VERY
Low?3
due to risk
of bias,
imprecision

indirectnes
S

VERY
Low"?
due to risk
of bias,
imprecision
VERY

Anticipated absolute effects

Relative
effect
(95% ClI)

Methylphenidate versus buproprion

Relative effect
(95% ClI)

RR 1.8 (0.79 to
4.11)

RR 2
(0.2 t0 20.33)

OR 0.52 (0.17 to
1.59)

OR 0.7 (0.21 to
2.27)

OR 0.14

Risk with Control
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Risk difference with Risperidone versus placebo (95%
Cl)

Anticipated absolute effects

Risk with
Control

333 per 1000

50 per 1000

371 per 1000

286 per 1000

67 per 1000

Risk difference with Methylphenidate versus
Buproprion (95% CI)

261 more (70 fewer to 1000 more)

50 more per 1000
(from 40 fewer to 966 more)

136 fewer per 1000
(from 280 fewer to 113 more)

67 fewer per 1000
(from 208 fewer to 190 more)

57 fewer per 1000
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(1 study)
6 weeks

LOW™?
due to risk
of bias,
imprecision

(0 to 6.82)

(from 67 fewer to 261 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

3 Downgraded by 1 increment because the majority of the evidence had indirect outcomes

Table 24:

Outcomes
Tachycardia

Systolic blood

pressure

Diastolic blood

pressure

Weight change

Decreased weight

No of
Participants
(studies)
Follow up

183
(1 study)

7 weeks

636
(3 studies)
3-9 weeks

248
(1 study)
9 weeks

429
(2 studies)
7-9 weeks

46
(1 study)
5 weeks

Modafinil versus placebo

Quality of
the

evidence
(GRADE)

VERY
LOW'? due
to risk of
bias,
imprecision
LOW™? due
to risk of
bias,
imprecision
MODERAT
E1 due to
risk of bias

VERY
LOW'? due
to risk of
bias,
imprecision
VERY
LOW'? due
to risk of

Relative
effect
(95% CiI)

OR 4.6
(0.07 to
284.33)

RR 2 (0.19 to
20.55)

Anticipated absolute effects

Risk with Control

0 per 1000

The mean systolic
blood pressure in the
control group was

103.8mmHg

The mean diastolic
blood pressure
change in the control
group was -0.5mmHg

The mean weight
change in the control
group was +0.65kg

43 per 1000

Risk difference with Modafinil versus placebo (95%
Cl)

10 more per 1000 (from 20 fewer to 40 more)

The mean systolic blood pressure in the intervention
group was 0.07mmHg higher (1.56 lower to 1.71 higher)

The mean diastolic blood pressure in the intervention
group was 0.03mmHg higher (2.88 lower to 2.95 higher)

The mean weight change in the intervention groups was
1.26kg lower
(1.51 lower to 1.63 higher)

43 more per 1000 (from 36 fewer to 850 more)
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Psychotic
symptoms

Sleep (insomnia)

Sleep (insomnia)

183
(1 study)
7 weeks

631
(3 studies)

3-9 weeks
97

(1 study)
8 weeks

Autism

population

bias,
imprecision
VERY
LOW"? due
to risk of
bias,
imprecision
MODERAT
E' due to
risk of bias

VERY
LOW'? due
to risk of
bias,
imprecision

OR 4.6
(0.07 to
284.33)

OR 4.12
(2.57 to 6.61)

RR 0.61
(0.15 to 2.42)

0 per 1000

37 per 1000

102 per 1000

10 more per 1000 (from 20 fewer to 40 more)

101 more per 1000
(from 53 more to 167 more)

40 fewer per 1000
(from 86 fewer to 121 more)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was
at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Table 25:

Outcomes

Decreased weight

No of
Participants
(studies)
Follow up

60
(1 study)

6 weeks

2 1.5.10.3 Clinical evidence (adults)

3

Methylphenidate versus modafinil

Quality of the

evidence
(GRADE)

Low?!

due to imprecision

Table 26: Methylphenidate versus placebo

Outcomes

No of

Quality of the

Relative

effect
(95% CI)

RR 2.33

(0.67 to

8.18)
1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.

Relative

Anticipated absolute effects

Risk with
Control

100 per
1000

Risk difference with Methylphenidate versus
modafinil (95% CI)

133 more per 1000
(from 33 fewer to 718 more)

Anticipated absolute effects
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Total participants with
adverse events

Total participants with
adverse events - Immediate
release

Total participants with

adverse events - OROS

Total participants with

adverse events

Cardiac events

Cardiac events 24 weeks

Systolic blood pressure

Systolic blood pressure

Participants
(studies)
Follow up

1267
(6 studies)
5-8 weeks

24
(1 study)
5-8 weeks

1243
(5 studies)
5-8 weeks

533
(2 studies)
13-24 weeks

375
(2 studies)
6 weeks

96
(1 study)
24 weeks

229
(1 study)
7 weeks

359
(1 study)
24 weeks

evidence
(GRADE)

VERY LOW™*
due to risk of
bias,
imprecision
LOW2,3

due to risk of
bias,
imprecision
VERY LOW™*
due to risk of
bias,
imprecision
VERY LOW™*
due to risk of
bias,
imprecision
Low?®*

due to risk of
bias,
imprecision
VERY LOW?®
due to risk of
bias,
imprecision
MODERATE?

due to risk of
bias

MODERATE?
due to risk of
bias

effect
(95% ClI)

RR 1.31
(1.2to
1.43)

RR 1.12
(0.67 to
1.89)

RR 1.31
(1.2to
1.44)

RR 1.16
(1.06 to
1.26)

RR 2.6
(0.83 to
8.13)

RR 4.39
(0.57 to
33.62)

Risk with Control
601 per 1000

667 per 1000

564 per 1000

763 per 1000

20 per 1000

29 per 1000

The mean systolic blood pressure
change in the control groups was-
0.5 mmHg

The mean systolic blood pressure
in the control groups was 123
mmHg

Risk difference with
Methylphenidate versus placebo
(95% ClI)

186 more per 1000

(from 120 more to 258 more)

80 more per 1000
(from 220 fewer to 594 more)

175 more per 1000
(from 113 more to 248 more)

122 more per 1000
(from 46 more to 198 more)

32 more per 1000
(from 3 fewer to 143 more)

98 more per 1000
(from 12 fewer to 946 more)

The mean systolic blood pressure
change was 0.7 lower

(3.12 lower to 1.72 higher)

The mean systolic blood pressure -
systolic blood pressure in the
intervention groups was 1 mmHg
higher
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Outcomes

Diastolic blood pressure

Diastolic blood pressure

Palpitations (immediate
release and OROS MPH)

Palpitations - Immediate

release MPH

Palpitations- OROS MPH

Palpitations

Decreased appetite

Decreased appetite

No of
Participants
(studies)
Follow up

229
(1 study)
7 weeks

359
(1 study)
24 weeks

1294
(5 studies)
3-9 weeks

90
(1 study)
3 weeks

1204
(4 studies)
3-9 weeks

893
(3 studies)
13-24 weeks

1882
(8 studies)
2-9 weeks

989
(4 studies)
13-24 weeks

Quality of the
evidence
(GRADE)

MODERATE?
due to risk of
bias

MODERATE?
due to risk of
bias

MODERATE®
due to risk of
bias

VERY LOW?®
due to risk of
bias,
imprecision

HIGH

LOW?

due to risk of
bias

VERY LOW2,5
due to risk of
bias,
indirectness
VERY LOW?®
due to risk of
bias,
indirectness

Relative
effect
(95% ClI)

RR 7.3
(3.68 to
14.46)

RR 4
(0.47 to
34.41)

RR 7.68
(3.73 to
15.82)

RR 3.45
(1.97 to
6.06)

RR 4.57
(3.37 to
6.21)

RR 3.59
(2.46 to
5.24)

Anticipated absolute effects

Risk with Control

The mean diastolic blood pressure
change in the control groups was
0.4 mmHg

The mean diastolic blood pressure
in the control groups was 78
mmHg

14 per 1000

22 per 1000

7 per 1000

8 per 1000

56 per 1000

53 per 1000

Risk difference with
Methylphenidate versus placebo
(95% CI)

(2.17 lower to 4.17 higher)

The mean diastolic blood pressure -
diastolic blood pressure in the
intervention groups was 0.7 mmHg
higher

(2.13 lower to 2.53 higher)

The mean diastolic blood pressure -
diastolic blood pressure in the
intervention groups was the same
(2.13 lower to 2.13 higher)

88 more per 1000
(from 38 more to 188 more)

66 more per 1000
(from 12 fewer to 735 more)

47 more per 1000
(from 19 more to 104 more)

20 more per 1000
(from 8 more to 40 more)

200 more per 1000
(from 133 more to 292 more)

137 more per 1000
(from 77 more to 225 more)
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Outcomes
Weight change

Weight loss

Weight loss

Anorexia

Anorexia

Psychotic symptoms

Sleep (insomnia) (immediate
release MPH and OROS

MPH)

Sleep (insomnia)- Immediate

release MPH

No of
Participants
(studies)
Follow up

323

(2 studies)
4-7 weeks

401
(1 study)
5 weeks

279
(1 study)
13 weeks

100
(1 study)
3 weeks

279
(1 study)
13 weeks

284
(1 study)
4 weeks

2076
(10 studies)
2-9 weeks

236
(2 studies)
2-9 weeks

Quality of the
evidence
(GRADE)

Low?®*

due to risk of
bias,
imprecision
VERY LOW??
due to risk of
bias,
imprecision
VERY LOW™*
due to risk of
bias,
imprecision
VERY LOW™*
due to risk of
bias,
imprecision
VERY LOW™*
due to risk of
bias,
imprecision
VERY LOW'?
due to risk of
bias,
imprecision
MODERATE?
due to risk of
bias

VERY LOW>*
due to risk of
bias,
imprecision

Relative
effect
(95% ClI)

RR 1.38
(0.54 to
3.56)

RR 3.46
(1.24 to
9.64)

RR 3.67
(1.09 to
12.36)

RR 2.4
(0.84 to
6.89)

OR 7.29
(0.14 to
367.25)

RR 1.88
(1.42 to
2.48)

RR 1.47
(0.88 to
2.45)

Anticipated absolute effects

Risk with Control

The mean weight change in the
control groups was 0.39kgs

52 per 1000

41 per 1000

60 per 1000

41 per 1000

0 per 1000

68 per 1000

194 per 1000

Risk difference with
Methylphenidate versus placebo
(95% CI)

The mean weight change in the
intervention groups was 2.11 kgs
lower

(2.77 to 1.44 lower)

20 more per 1000
(from 24 fewer to 133 more)

101 more per 1000
(from 10 more to 354 more)

160 more per 1000
(from 5 more to 682 more)

57 more per 1000
(from 7 fewer to 241 more)

10 more per 1000 (from 10 fewer to 30

more)

60 more per 1000
(from 29 more to 101 more)

91 more per 1000
(from 23 fewer to 281 more)
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Outcomes
MPH

Sleep (insomnia)

Tics

Tremor

Sexual dysfunction

No of
Participants
(studies)
Follow up
(8 studies)
2-9 weeks

736
(4 studies)
13-24 weeks

90
(1 study)
3 weeks

279
(1 study)
13 weeks

359
(1 study)
24 weeks

Quality of the
evidence
(GRADE)

due to risk of
bias

VERY LOW"*
due to risk of
bias,
imprecision
VERY LOW??
due to risk of
bias,
imprecision
VERY LOW??
due to risk of
bias,
imprecision
VERY LOW"*
due to risk of
bias,
imprecision

Relative
effect
(95% ClI)
(1.47 to
2.84)

RR 1.47
(0.99 to
2.18)

OR 2.81
(0.38 to
20.67)

RR 4.8
(0.62 to
37.31)

RR 3.3
(1.18 to
9.23)

Anticipated absolute effects

Risk with Control

58 per 1000

116 per 1000

22 per 1000

10 per 1000

34 per 1000

1 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.

2 Downgraded by 2 increments if the confidence interval crossed both MIDs.

3 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.
4 Downgraded by 1 increment if the confidence interval crossed one MID.

5 Downgraded by 1 or 2 increments if the majority of evidence had indirect outcomes

Outcomes

No of

Table 27 Lisdexamfetamine versus placebo
Quality of the evidence

Relativ

Anticipated absolute effects

Risk difference with
Methylphenidate versus placebo
(95% ClI)

60 more per 1000
(from 27 more to 107 more)

55 more per 1000
(from 1 fewer to 137 more)

37 more per 1000
(from 14 fewer to 295 more)

38 more per 1000
(from 4 fewer to 363 more)

78 more per 1000
(from 6 more to 280 more)
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Total participants with

adverse events

Cardiac events

Decreased appetite

Weight change - 30mg

Weight change - 50mg

Weight change - 70mg

Weight loss

Anorexia 4-10 weeks

Sleep (insomnia)

Participants
(studies)
Follow up

811
(3 studies)
2-10 weeks

69
(1 study)
6 weeks

880
(4 studies)
2-10 weeks

181

(1 study)
4 weeks

179
(1 study)
4 weeks

184
(1 study)
4 weeks

159
(1 study)

10 weeks

579
(2 studies)
4-10 weeks

880
(4 studies)

(GRADE)

VERY LOW"??
due to risk of bias,
inconsistency,
imprecision

VERY LOW" ®due to risk
of bias, imprecision

VERY LOW™®
due to risk of bias,
indirectness

MODERATE*
due to risk of bias

MODERATE*
due to risk of bias

MODERATE*
due to risk of bias

LOW?!
due to risk of bias

MODERATE*
due to risk of bias

LOW?!
due to risk of bias

e effect
(95%
Cl)

RR
1.17
(0.87 to
1.56)

RR
0.97
(0.06 to
14.91)

RR 7.2
(3.64 to
14.26)

OR
8.21
(1.99 to
33.91)

OR 4.4
(1.46 to
13.25)

RR
3.73

Risk with Control
581 per 1000

29 per 1000

38 per 1000

The mean weight change in
the control groups was 0.5 kg

The mean weight change in
the control groups was 0.5 kg

The mean weight change in
the control groups was 0.5 kg

0 per 1000

0 per 1000

34 per 1000

Risk difference with
Lisdexamfetamine versus
Placebo (95% CI)

99 more per 1000
(from 76 fewer to 325 more)

1 fewer per 1000
(from 27 fewer to 403 more)

236 more per 1000
(from 100 more to 504 more)

The mean weight change - 30mg in
the intervention groups was

3.3kg lower

(4.63 to 1.97 lower)

The mean weight change - 50mg in
the intervention groups was

3.6kg lower

(4.92 to 2.28 lower)

The mean weight change - 70mg in
the intervention groups was

4.8kg lower

(6.12 to 3.48 lower)

100 more per 1000 (from 30 more
to 170 more)

50 more per 1000 (from 20 more to
80 more)

93 more per 1000
(from 29 more to 223 more)

1uawieal [ealbojooewreyd Jo A1ojes

NOILYLINSNOD H0O4 14vda :(erepdn) sapiosip AlanoesadAy 1oyap uonusny



G9
/T0Z ‘92Ud||90xg areDd pue yYjesH Joj ainisu| [euonenN o

[EnY

Anticipated absolute effects

No of Relativ
Participants e effect Risk difference with
(studies) Quality of the evidence  (95% Lisdexamfetamine versus
Outcomes Follow up (GRADE) Cl) Risk with Control Placebo (95% CI)
2-10 weeks (1.84 to
7.57)
Sexual dysfunction 159 VERY LOW"? OR 0 per 1000 50 more per 1000 (from O more to
(1 study) due to risk of bias, 7.78 100 more)
10 weeks imprecision (1.08 to
56.29)

1 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.
2 Downgraded due to heterogeneity, unexplained by subgroup analysis

3 Downgraded by 1 increment if the confidence interval crossed one MID.

4 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.

5 Downgraded by 2 increments if the confidence interval crossed two MIDs.

6 Downgraded by 1 or 2 increments if the majority of evidence had indirect outcomes

Table 28 Dexamphetamine versus placebo

No of Anticipated absolute effects
Participants Relative
(studies) Quality of the evidence effect Risk with Risk difference with Dexamphetamine ER versus
Outcomes Follow up (GRADE) (95% CI) Control placebo (95% CI)
Weight change (kg) 45 HIGH The mean The mean weight change in the intervention groups
(1 study) weight was
6 weeks change in 3.31kg higher
the control (2.05 to 4.58 higher)
group was
0.286kg
Decreased appetite 262 VERY LOW"?? OR 2.08 57 per 1000 56 more per 1000
(2 studies) due to risk of bias, (0.96 to (from 4 fewer to 188 more)
2-5 weeks imprecision, indirectness 4.49)
Sleep (insomnia) 262 VERY LOW"? RR 1.62 148 per 92 more per 1000

(2 studies) due to risk of bias, (0.84 to 1000 (from 24 fewer to 309 more)
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Outcomes

No of
Participants
(studies)
Follow up

2-5 weeks

Quality of the evidence

(GRADE)
imprecision

Relative
effect
(95% ClI)

3.09)

Anticipated absolute effects

Risk with
Control

1 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.
2 Downgraded by 1 increment if the confidence interval crossed one MID.

3 Downgraded by 1 or 2 increments if the majority of evidence had indirect outcomes

Table 29 Atomoxetine versus placebo

Outcomes

Total participants
with adverse events

Total participants
with adverse events

Palpitations

Systolic blood
pressure

Diastolic blood
pressure

No of
Participants
(studies)
Follow up

1115
(3 studies)
8-10 weeks

1387
(3 studies)
12-25 weeks

74
(1 study)

71
(1 study)
10 weeks

71
(1 study)
10 weeks

Quality of the evidence
(GRADE)

VERY LOW"?®
due to risk of bias,
inconsistency,
imprecision

Low*

due to risk of bias

VERY LOW™®
due to risk of bias,
imprecision
Low*?

due to risk of bias,
imprecision

Low*?
due to risk of bias,
imprecision

Relative
effect
(95% ClI)

RR 1.31
(1.03 to
1.65)

RR 1.13
(1.06 to
1.19)

RR 1.5
(0.27 to
8.46)

Anticipated absolute effects
Risk with Control

649 per 1000

773 per 1000

54 per 1000

The mean systolic blood pressure
change in the control groups was -
1.2mmHg

The mean diastolic blood pressure
change in the control groups was -
1.4AmmHg

Risk difference with Dexamphetamine ER versus
placebo (95% CI)

Risk difference with
Atomoxetine versus placebo
(95% CI)

201 more per 1000
(from 19 more to 422 more)

100 more per 1000
(from 46 more to 147 more)

27 more per 1000
(from 39 fewer to 403 more)

The mean systolic blood pressure
in the intervention groups was
4.5 higher

(0.77 lower to 9.77 higher)

The mean diastolic blood
pressure in the intervention
groups was
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Weight change

Weight change

Weight loss

Decreased appetite

Decreased appetite

Sleep (insomnia)

Sleep (insomnia)

Sexual dysfunction

Sexual dsyfunction

71
(1 study)
10 weeks

147
(1 study)
13 weeks

465
(2 studies)
10 weeks

2537
(6 studies)
8-10 weeks

2017
(5 studies)
12-24 weeks

1757
(5 studies)
8-10 weeks

1890
(4 studies)
12-24 weeks

1655
(4 studies)
8-10 weeks

1890
(4 studies)
12-24 weeks

VERY LOW"?*
due to risk of bias,
inconsistency,
imprecision

VERY LOW™*
due to risk of bias,
imprecision

MODERATE®
due to risk of bias

Low®
due to risk of bias,
indirectness

VERY LOW*®
due to risk of bias,
indirectness

MODERATE"
due to risk of bias

Low*
due to risk of bias

MODERATE"
due to risk of bias

Low*
due to risk of bias

OR 6.34
(2.47 to
16.23)

RR 4.92
(3.52 to
6.87)

RR 4.19
(2.95to
5.96)

RR 2
(1.29 to
3.1)

RR 1.75
(1.3to
2.34)

RR 4.73
(2.36 to
9.49)

RR 5.43
(2.36 to
12.5)

The mean weight change in the
control groups was 0.3kg

The mean weight change in the
control groups was 0.42kg

3 per 1000

31 per 1000

28 per 1000

84 per 1000

71 per 1000

12 per 1000

4 per 1000

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.
2 Downgraded due to heterogeneity, unexplained by subgroup analysis

3 Downgraded by 1 increment if the confidence interval crossed one MID.
4 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.

2.7 higher

(1.74 lower to 7.14 higher)

The mean weight change in the
intervention groups was

2.4 lower

(3.65 to 1.15 lower)

The mean weight change in the
intervention groups was

1.33 lower

(1.98 to 0.68 lower)

16 more per 1000
(from 4 more to 44 more)

122 more per 1000
(from 78 more to 182 more)

89 more per 1000
(from 55 more to 139 more)

84 more per 1000
(from 24 more to 176 more)

53 more per 1000
(from 21 more to 95 more)

45 more per 1000
(from 16 more to 102 more)

18 more per 1000
(from 5 more to 46 more)
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) 5 Downgraded by 2 increments if the confidence interval crossed both MIDs.
QZJ 6 Downgraded by 1 or 2 increments if the majority of evidence had indirect outcomes
g.
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2 Table 30 Guanfacine versus placebo
® No of
S Participants Relative
% (studies) Quality of the evidence effect
Q Outcomes Follow up (GRADE) (95% CI)
o Increased appetite 26 VERY LOW!? RR 0.5
S (1 study) due to risk of bias, (0.05 to
o 9 weeks imprecision 4.86)
% 1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.
m 2 Downgraded by 2 increments if the confidence interval crossed both MIDs.
é
3 D
© 5
2
4 @ Table 31 Venlafaxine versus placebo
N Outcomes No of Quality of the Relative
oy Participants evidence effect
(studies) (GRADE) (95% CI)
Follow up
Sexual dysfunction 44 Low! OR 7.75
(1 study) due to imprecision (0.47 to
6 weeks 128.03)
1 Downgraded by 2 increments if the confidence interval crossed both MIDs.
5
6 Table 32 Buproprion SR versus placebo

Outcomes No of Quality of the

Anticipated absolute effects

Risk with Risk difference with Guanfacine versus
Control Placebo (95% CI)

154 per 77 fewer per 1000

1000 (from 146 fewer to 594 more)

Anticipated absolute effects

Risk with Risk difference with Venlafaxine versus
Control Placebo (95% CI)
0 events in 90 more per 1000 (from 50 fewer to 230 more)

control group

Relative Anticipated absolute effects
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N

Participants  evidence effect
(studies) (GRADE) (95% Cl) Risk with  Risk difference with Bupropion SR
Follow up Control versus Placebo (95% CI)
Total participants with adverse events 25 VERY LOW™? RR1.04 667 per 27 more per 1000
(1 study) due to risk of bias, (0.61 to 1000 (from 260 fewer to 520 more)
7 weeks imprecision 1.78)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.
2 Downgraded by 2 increments if the confidence interval crossed both MIDs.

Table 33 Buproprion SR versus methylphenidate

Outcomes No of Quality of the Relative  Anticipated absolute effects
Participants | {evidence effect Risk with Risk difference with Bupropi
. propion SR
(studies) (GRADE) (95% CI) Control versus methylphenidate (95% CI)
Follow up
Total participants with adverse events 25 VERY LOW"? RR 0.92 750 per 60 fewer per 1000
(1 study) due to risk of bias, (0.57 to 1000 (from 322 fewer to 375 more)
7 weeks imprecision 1.5)

1 Downgraded by 1 increment if the majority of the evidence was at high risk of bias.
2 Downgraded by 2 increments if the confidence interval crossed both MIDs.

Table 34 Modafinil versus placebo

No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with  Risk difference with Modafinil
Outcomes Follow up (GRADE) (95% CI) Control versus Placebo (95% CI)
Total participants with adverse events 338 LOwW* RR 1.01 851 per 9 more per 1000
(1 study) due to risk of bias (0.91to 1000 (from 77 fewer to 102 more)
9 weeks 1.12)
Suicidal ideation 338 VERY LOW"? OR 3.6 0 per 1000 0 more per 1000 (from 20 less to 20
(1 study) due to risk of bias, (0.03 to more)
9 weeks imprecision 411.56)
Tachycardia 338 VERY LOW"? OR 3.6 0 per 1000 0 more per 1000 (from 20 less to 20
(1 study) due to risk of bias, (0.03 to more)

9 weeks imprecision 411.56)
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No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with  Risk difference with Modafinil
Outcomes Follow up (GRADE) (95% ClI) Control versus Placebo (95% ClI)
(1 study) due to imprecision, (1.13to O eventsin 180 more per 1000 (from 10 more to
2 weeks indirectness 65.51) control 350 more)
arm
Anorexia 338 VERY LOW"? RR 3.55 41 per 105 more per 1000
(1 study) due to risk of bias, (2.13to 1000 (from 5 more to 417 more)
9 weeks imprecision 11.18)
Psychotic symptoms 338 VERY LOW1,2 OR 3.6 0 eventsin 0 more per 1000 (from 20 fewer to 20
(1 study) due to risk of bias, (0.03 to control more)
9 weeks imprecision 411.56) arm
Sleep (insomnia) 382 VERY LOW"? RR 2.15 145 per 167 more per 1000
(2 studies) due to risk of bias, (1.18 to 1000 (from 26 more to 422 more)
2-9 weeks imprecision 3.91)
1 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.
2 Downgraded by 2 increments if the confidence interval crossed both MIDs.
3 Downgraded by 1 increment if the confidence interval crossed one MID.
4 Downgraded by 1 or 2 increments if the majority of evidence had indirect outcomes
Table 35 Modafinil versus dexamphetamine
No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with Risk difference with Modafinil versus
Outcomes Follow up (GRADE) (95% CI) Control Dexamphetamine (95% CI)
Sleep 44 LOow?! RR 0.5 364 per 1000 182 fewer per 1000
(insomnia) (1 study) due to imprecision (0.18 to 1.42) (from 298 fewer to 153 more)
2 weeks

1 Downgraded by 2 increments if the confidence interval crossed both MIDs.
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Table 36 Reboxetine versus placebo

No of Anticipated absolute effects

Participants Relative

(studies) Quality of the evidence effect Risk with Risk difference with Reboxetine versus placebo
Outcomes Follow up (GRADE) (95% CI) Control (95% ClI)
Sleep 40 VERY LOW™? RR 5.91 59 per 1000 290 more per 1000
(insomnia) (1 study) due to risk of bias, imprecision (0.81 to (from 11 fewer to 1000 more)

4 weeks 42.92)

1 Downgraded by 2 increments if the majority of the evidence was at very high risk of bias.
2 Downgraded by 1 increment if the confidence interval crossed one MID

See appendix F for full GRADE tables.
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1.8.1.2

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Safety of pharmacological treatment

Economic evidence

Included studies

No relevant health economic studies were identified.

Excluded studies

No health economic studies that were relevant to this question were excluded due to
assessment of limited applicability or methodological limitations.

See also the health economic study selection flow chart in appendix G.

Resource impact

We do not expect recommendations resulting from this review area to have a significant
impact on resources.

Evidence statements

Clinical evidence statements

Pre-school children (under the age of 5)

Methylphenidate versus placebo

¢ No evidence was identified for total number of participants with adverse events, all-cause
mortality, cardiac mortality, suicide or suicidal ideation, substance misuse, increase in
seizures, disturbed sleep, liver damage, tics, tremors, congenital defects and psychotic
symptoms for follow up of 12 weeks. There was no evidence for follow up over 12 weeks.

¢ Weight change was higher at 4 weeks in the methylphenidate group compared to the
placebo group (1 study, low quality), this was considered clinically important.

¢ Differences in tachycardia, systolic blood pressure, diastolic blood pressure and height at
4 weeks were not clinically important between the groups (1 study, low to very low quality)

Methylphenidate versus risperidone

¢ No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, cardiac events, substance misuse,
increase in seizures, liver damage, increased tics, tremor, congenital defects and
psychotic symptoms for follow up to 12 weeks. There was no evidence for follow up over
12 weeks.

¢ A higher number of pre-schoolers had a decreased appetite at 6 weeks in the
methylphenidate group compared to the risperidone group (1 study, very low quality), and
this was considered clinically important.

¢ Differences in sleep outcomes at 6 weeks were not clinically important between the
groups (1 study, very low quality)

Children and young people (aged 5to 18)

IR methylphenidate versus placebo

© National Institute for Health and Care Excellence, 2017
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No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, substance misuse, increase in seizures, liver damage, tremor, congenital
defects and psychotic symptoms for follow up to 12 weeks. No evidence was identified for
all-cause mortality, suicide or suicidal ideation, cardiac mortality, substance misuse,
increase in seizures, liver damage, tremor, congenital defects for follow up over 12 weeks.

At both time points the total number of children reporting any adverse event was higher for
methylphenidate compared to placebo (2 studies, low to very low quality). The following
outcomes had a higher number of children reporting adverse events in the
methylphenidate group; Tachycardia at 8 and 16 weeks (2 studies very low quality),
decreased weight at 2 and 16 weeks (3 studies moderate quality), seizures at 3 weeks (1
study low quality) and sleep (insomnia) at 3-8 weeks and 16 weeks (4 studies moderate
quality; 1 study very low quality). These were all considered clinically important.

Differences in systolic blood pressure at 2 and 16 weeks (4 studies, moderate quality),
diastolic blood pressure at 2 and 16 weeks (2 studies, low quality), height at 6 weeks (1
study, very low quality), psychotic symptoms at 16 weeks (1 study moderate quality),tics
at 16 weeks (2 studies low to very low quality) and tics severity (1 study low quality) were
not clinically important between the groups.

OROS methylphenidate versus placebo

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, substance misuse, increase in seizures, liver damage, tics, tremor, congenital
defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No
evidence was identified for follow up over 12 weeks.

At 6 weeks the total number of children reporting any adverse event was higher for
methylphenidate compared to placebo (1 study, low quality). Children in in the
methylphenidate group had larger weight decreases compared to placebo at 6 to 7 weeks
(2 studies, moderate quality). This was considered clinically important.

Differences in systolic blood pressure at 6-7 weeks (2 studies, moderate quality), diastolic
blood pressure at 6-7 weeks (2 studies, moderate quality) and sleep (1 study low quality)
were not clinically important between the groups.

IR methylphenidate versus OROS methylphenidate

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, liver damage, tremor,
congenital defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks.
No evidence was identified for follow up over 12 weeks.

At 4 weeks the total number of children reporting any adverse event was not clinically
different between the groups (1 study, low quality). Differences in appetite, insomnia and
tics at 3-4 weeks (1 study very low quality) were not clinically important between the
groups.

Lisdexamfetamine dimesylate versus placebo

No evidence was identified for suicide or suicidal ideation, cardiac mortality, substance
misuse, increase in seizures, liver damage, tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up to 12 weeks. No evidence was
identified for follow up over 12 weeks.

At 4-7 weeks the total number of children reporting any adverse event was higher for
lisdexamfetamine compared to placebo (2 studies, moderate quality). The following
outcomes had a higher number of children reporting adverse events in the
lisdexamfetamine group compared to placebo: weight change at 7 weeks (1 study
moderate quality), decreased weight at 4-7 weeks (2 studies moderate quality) and sleep
at 4-7 weeks (3 studies moderate quality). These were all considered clinically important.
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o Differences in all-cause mortality at 4 weeks (1 study moderate quality), systolic blood
pressure at 4-7 weeks (2 studies, moderate quality) and diastolic blood pressure at 4-7
weeks (2 studies, moderate quality) were not clinically important between the groups.

Lisdexamfetamine dimesylate versus methylphenidate

¢ No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, substance misuse, increase in
seizures, liver damage, tics, tremor, congenital defects, sexual dysfunction and psychotic
symptoms for follow up to 12 weeks. No evidence was identified for follow up over 12
weeks.

¢ A higher number of children in the methylphenidate group reported Sleep (insomnia)
compared to methylphenidate 7 weeks (1 study low quality). This was considered clinically
important.

¢ Differences in systolic blood pressure, diastolic blood pressure and weight change at 7
weeks (1 study moderate quality) were not clinically important between the groups.

Atomoxetine versus placebo

¢ No evidence was identified for cardiac mortality, substance misuse, increase in seizures,
liver damage, congenital defects and psychotic symptoms for follow up to 12 weeks. No
evidence was identified for all-cause mortality, cardiac mortality, cardiac events,
substance misuse, increase in seizures, liver damage, increase in tremors, congenital
defects and psychotic symptoms for follow up over 12 weeks.

¢ At both time points the total number of adults reporting any adverse event was higher for
atomoxetine compared to placebo (6 studies, low quality). The following outcomes had a
higher number of children reporting adverse events in the atomoxetine group; weight at 6-
12 weeks and 13-18 weeks (8 studies moderate quality), Sleep (insomnia) at 6-12 weeks
and 13-16 weeks (7 studies, low to very low quality), tics at 6 weeks (1 study very low
quality) and tremor at 6 weeks (1 study very low quality). There was a clinical benefit of
atomoxetine compared to placebo at 8 to 16 weeks for tic severity (2 studies moderate
quality). These were all considered clinically important.

¢ Differences in all-cause mortality at 6 weeks (1 study high quality), suicidal ideation at 6
weeks (1 study high quality), systolic blood pressure at 6-13 weeks (6 studies moderate
quality), diastolic blood pressure at 6-13 weeks (5 studies low quality), height at 5 weeks
(4 studies moderate quality), number of participants with decreased weight at 6-9 weeks
(4 studies low quality), sleep at 13-16 weeks (2 studies very low quality) and sexual
dysfunction at 70 weeks (1 study moderate quality) were not clinically important between
the groups.

Methylphenidate versus atomoxetine

¢ No evidence was identified for all-cause mortality, cardiac mortality, suicide or suicidal
ideation, substance misuse, increase in seizures, liver damage, tics, tremor, congenital
defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No
evidence was identified for follow up over 12 weeks.

o At 6 weeks the total number of children reporting any adverse events was not different
between the groups (1 study moderate quality).

o Differences in systolic and diastolic blood pressure at 6 weeks (1 study moderate quality),
weight at 6-8 weeks (2 studies moderate quality) and sleep at 8 weeks (1 study low
quality) were not clinically important between the groups.

Atomoxetine versus lisdexamfetamine dimesylate

¢ No evidence was identified for all-cause mortality, cardiac mortality, suicide or suicidal
ideation, substance misuse, increase in seizures, liver damage, tics, tremor, congenital
defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No
evidence was identified for follow up over 12 weeks
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At 9 weeks the total number of children reporting any adverse events was not different
between the groups (1 study high quality). The following outcomes had a higher number
of children reporting adverse events in the lisdexamfetamine group compared to the
atomoxetine group: decreased weight at 9 weeks (1 study high quality) and sleep
(insomnia) at 9 weeks (1 study moderate quality). These were all considered clinically
important.

Differences in systolic and diastolic blood pressure at 9 weeks (1 study high quality) were
not clinically important between the groups.

Atomoxetine versus guanfacine

No evidence was identified for all-cause mortality, cardiac mortality, cardiac events,
suicide or suicidal ideation, substance misuse, increase in seizures, liver damage, tics,
tremor, congenital defects, sexual dysfunction and psychotic symptoms for follow up to 12
weeks. No evidence was identified for follow up of over 12 weeks

At 10-13 weeks the total number of children reporting any adverse events was higher in
the guanfacine group compared to the atomoxetine group (1 study moderate quality). A
higher number of children had decreased appetite in the atomoxetine group compared to
the guanfacine group at 10-13 weeks (1 study very low quality). These were all
considered clinically important.

Differences in sleep (insomnia) at 10-13 weeks (1 study, very low quality) were not
clinically important between the groups.

Guanfacine versus placebo

No evidence was identified for cardiac mortality, substance misuse, increase in seizures,
liver damage, tremor, congenital defects and sexual dysfunction for follow up to 12 weeks.
No evidence was identified for cardiac mortality, cardiac events, suicidal ideation, increase
in seizures, liver damage, tics, tremor, congenital defects, sexual dysfunction and
psychotic symptoms for follow up over 12 weeks.

At both time points the total number of children reporting any adverse event was higher in
the guanfacine group compared to placebo (6 studies, very low to low quality). The
number of psychotic symptoms in the guanfacine group was higher compared to placebo
at 8 weeks (1 study low quality). There was a benefit of atomoxetine compared to placebo
at 8 weeks for tic severity (1 study low quality). These were all considered clinically
important.

Differences in all-cause mortality at 8-15 weeks (3 studies low quality), cardiac events at 9
weeks (1 study moderate quality), systolic blood pressure at 8 weeks (1 study low quality),
suicidal ideation at 8 weeks (1 study low quality), decreased appetite at 8-15 weeks (3
studies low quality) and insomnia at 8-15 weeks (3 studies very low quality) were not
clinically important between the groups.

Clonidine versus placebo

No evidence was identified for cardiac mortality, cardiac events, substance misuse,
abnormal growth, increase in seizures, liver damage, tics, tremor, congenital defects,
sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No evidence was
identified for all-cause mortality, cardiac mortality, suicidal ideation, substance misuse,
increase in seizures, liver damage, tremor, congenital defects and sexual dysfunction for
follow up over 12 weeks.

At both time points the total number of children reporting any adverse event was higher in
the clonidine group compared to placebo (2 studies, low to moderate quality). This was
considered clinically important.

Differences in all-cause mortality at 8 weeks (1 study moderate quality), tachycardia at 16
weeks (1 study moderate quality) systolic and diastolic blood pressure at 16 weeks (1
study low to moderate quality), weight changes at 16 weeks (1 study low quality),
psychotic symptoms at 16 weeks (1 study moderate quality), sleep (insomnia) at 8 and 16
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weeks (2 studies very low quality) and tics at 16 weeks (1 study very low quality) were not
clinically important between the groups.

Methylphenidate versus clonidine

¢ No evidence was identified for follow up to 12 weeks. No evidence was identified for all-
cause mortality, cardiac mortality, substance misuse, seizures, liver damage, tremors,
congenital defects and sexual dysfunction for follow up over 12 weeks.

o At 16 weeks the total number of children reporting any adverse events was higher in the
clonidine group compared to methylphenidate (1 study low quality, 16 weeks). A higher
number of children reported tachycardia and weight loss in the methylphenidate group
compared to clonidine at 16 weeks (1 study low quality). A higher number of children
reported sleep (insomnia) in the clonidine group compared to methylphenidate at 16
weeks (1 study very low quality). These were all considered clinically important.

¢ Differences in systolic blood pressure, psychotic symptoms and tics at 16 weeks (1 study
moderate to very low quality) were not clinically important between the groups.

Clonidine versus desipramine

¢ No evidence was identified except for total participants with any adverse event at 6
weeks.

o At 6 weeks the total number of children reporting any adverse event was higher in the
clonidine group compared to desipramine (1 study moderate quality). This was considered
clinically important.

Desipramine versus placebo

¢ No evidence identified except for decreased appetite, disturbed sleep and improvement of
tics at 6 weeks.

¢ A higher number of children reported adverse events in the desipramine group compared
to the placebo group at 6 weeks for decreased appetite (1 study moderate quality) and
difficulty sleeping (1 study low quality). There was an improvement in tics in the
desipramine group compared to the placebo group at 6 weeks (1 study high quality).
These were all considered clinically important.

Methylphenidate versus venlafaxine

¢ The only evidence identified was for decreased appetite and sleep at 6 weeks.

¢ A higher number of children reported adverse events in the methylphenidate group
compared to the placebo group at 6 weeks for decreased appetite (1 study low quality)
and sleep (1 study high quality). These were both considered clinically important.

Risperidone versus placebo

¢ No evidence identified except for disturbed sleep and tremor at 6 weeks, and weight
changes at 6 months.

¢ A higher number of children reported adverse events in the risperidone group compared
to the placebo group at 6 weeks for sleeping problems (1 study very low quality) and
tremor (1 study very low quality). These were both considered clinically important.

o Differences in weight at 6 months (1 study low quality) were not clinically important
between the groups.

Methylphenidate versus buproprion

¢ No evidence was identified for all-cause mortality, cardiac mortality, suicide or suicidal
ideation, substance misuse, increase in seizures, liver damage, tics, tremor, congenital
defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No
evidence was identified at follow up over 12 weeks.

e At 6 weeks the total number of adults reporting any adverse event was higher for
methylphenidate compared to buproprion (1 study low quality). A higher number of
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children reported tachycardia in the methylphenidate group compared to buproprion at 6
weeks (1 study low quality). A higher number of children reported sleep (insomnia),
decreased appetite and tremor in the buproprion group compared to methylphenidate at 6
weeks (1-2 studies very low quality). These were all considered clinically important.

Modafinil versus placebo

No evidence was identified for total participants with adverse events, all-cause mortality,
cardiac mortality, suicide or suicidal ideation, substance misuse, increase in seizures, liver
damage, tics, tremor, congenital defects and sexual dysfunction for follow up to 12 weeks.
No evidence was identified for follow up over 12 weeks.

A higher number of children reported tachycardia at 7 weeks (1 study very low quality),
psychotic symptoms at 3-9 weeks (1 study very low quality), and sleep (insomnia) at 3-9
weeks (3 studies moderate quality) in the modafinil group compared to placebo. These
were all considered clinically important.

Differences in systolic blood pressure at 3-9 weeks (3 studies low quality), diastolic blood
pressure at 9 weeks (1 study moderate quality), weight at 5-9 weeks (3 studies very low
quality) and sleep at 8 weeks in participants with autism (1 study very low quality) were
not clinically important between the groups.

Methylphenidate versus modafinil

No evidence identified except for decreased weight at 6 weeks.

A higher number of children had weight decreases in the methylphenidate group
compared to modafinil at 6 weeks (1 study low quality). This was considered clinically
important.

Adults

Methylphenidate versus placebo

No evidence was identified for all-cause mortality, cardiac mortality, suicide or suicidal
ideation, substance misuse, increase in seizures, liver damage, tremor, congenital
defects, sexual dysfunction for follow up to 12 weeks. No evidence was identified for all-
cause mortality, cardiac mortality, substance misuse, increase in seizures, liver damage,
increase in tics, congenital defects and psychotic symptoms for follow up over 12 weeks.

At both time points the total number of adults reporting any adverse event was higher for
methylphenidate compared to placebo (8 studies, very low quality). The following
outcomes had a higher number of adults reporting adverse events in the methylphenidate
group; cardiac events at 6 and 24 weeks (2 studies, low quality;1 study very low quality),
palpitations at 9 weeks (5 studies, moderate quality), decreased appetite at 9 and 24
weeks (8 studies, very low quality; 4 studies very low quality), weight loss at 13 weeks (1
study, very low quality), anorexia at 3 and 13 weeks ( both 1 study, very low quality), sleep
(insomnia) at 9 and 24 weeks (10 studies, moderate quality;4 studies very low quality),
tics at 3 weeks (1 study very low quality), tremor at 13 weeks (1 study very low quality),
sexual dysfunction at 24 weeks (1 study very low quality). These were all clinically
important, any differences identified between modified release and immediate release
were not considered clinically important.

Differences in systolic and diastolic blood pressure measures at both 7 and 24 weeks (1
study, moderate quality), palpitations at 24 weeks (3 studies low quality) weight changes
at 7 weeks (2 studies, low quality), weight loss at 5 weeks (1 study, very low quality) and
psychotic symptoms (1 study, very low quality) were not clinically important between the
groups.

Lisdexamfetamine versus placebo

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, substance misuse, increase in seizures, liver damage, increased tics, tremor,
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congenital defects and psychotic symptoms for follow up to 12 weeks. No evidence was
identified for total number of participants with adverse events, all-cause mortality, suicide
or suicidal ideation cardiac mortality, cardiac events ,substance misuse, increase in
seizures, liver damage, increase in tics, tremors, congenital defects sexual dysfunction
and psychotic symptoms for follow up over 12 weeks.

The following outcomes had a higher number of adults reporting adverse events in the
lisdexamfetamine group; total participants with adverse events at 10 weeks (3 studies,
very low quality), decreased appetite at 10 weeks (4 studies, very low quality), weight loss
(1 study, low quality), anorexia at 10 weeks (2 studies, moderate quality) and sleep
(insomnia) at 10 weeks (4 studies, low quality). These were all clinically important.

Differences in cardiac events at 6 weeks (1 study, very low quality), weight change at 4
weeks (1 study, moderate quality), and sexual dysfunction (1 study, very low quality) were
not clinically important between the groups.

Dexamphetamine versus placebo

No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, substance misuse, increase in
seizures, liver damage, increased tics, tremor, congenital defects, sexual dysfunction and
psychotic symptoms for follow up to 12 weeks. No evidence was identified for total
number of participants with adverse events, all-cause mortality, suicide or suicidal
ideation, cardiac mortality, substance misuse, abnormal growth, increase in seizures,
disturbed sleep, liver damage, increased tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up over 12 weeks

A higher number of adults reported sleep (insomnia) at 5 weeks in the dexamphetamine
group compared to the placebo group (2 studies, very low quality), this was considered
clinically important.

Differences in weight change at 6 weeks (1 study, high quality) and decreased appetite at
5 weeks (2 studies, very low quality) were not clinically important between the groups.

Atomoxetine versus placebo

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, substance misuse, increase in seizures, liver damage, increased tics, tremor,
congenital defects, and psychotic symptoms for follow up to 12 weeks.

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, liver damage,
increased tics, tremor, congenital defects, and psychotic symptoms for follow up over 12
weeks.

The following outcomes had a higher number of adults reporting adverse events in the
atomoxetine group; total participants with adverse events at 10 and 25 weeks (3 studies,
very low quality; 3 studies, low quality), decreased appetite at 10 weeks (4 studies,
moderate), weight loss (1 study, low quality), anorexia at 10 weeks (2 studies, moderate
quality) and sleep (insomnia) at 10 and 24 weeks (5 studies, moderate quality; 4 studies,
low quality). These were all clinically important.

Differences in palpitations at 10 weeks (1 study, very low quality), blood pressure (1 study,
low quality), weight change at 10 and 13 weeks (1 study, very low quality; 1 study, very
low quality), weight loss ( 2 studies, moderate quality) and sexual dysfunction at 10 and
24 weeks were not clinically important between the groups.

Guanfacine versus placebo

No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, cardiac events, substance misuse,
increase in seizures, disturbed sleep, liver damage, increased tics, tremor, congenital
defects, sexual dysfunction and psychotic symptoms for follow up to 12 weeks. No
evidence was identified for total number of participants with adverse events, all-cause
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mortality, suicide or suicidal ideation, cardiac mortality, , cardiac events, substance
misuse, abnormal growth ,increase in seizures, disturbed sleep, liver damage, increased
tics, tremor, congenital defects, sexual dysfunction and psychotic symptoms for follow up
over 12 weeks

A higher number of adults reported an increase in appetite at 9 weeks (1 study, low
quality) in the placebo group compared to the guanfacine group, this was considered
clinically important.

Venlafaxine versus placebo

No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, cardiac events, substance misuse,
increase in seizures, disturbed sleep, liver damage, increased tics, tremor, congenital
defects, and psychotic symptoms for follow up to 12 weeks. No evidence was identified
for total number of participants with adverse events, all-cause mortality, suicide or suicidal
ideation, cardiac mortality, cardiac events, substance misuse, abnormal growth ,increase
in seizures, disturbed sleep, liver damage, increased tics, tremor, congenital defects,
sexual dysfunction and psychotic symptoms for follow up over 12 weeks

A higher number of adults reported sexual dysfunction at 6 weeks in the venlafaxine group
(1 study, moderate quality) this was not considered clinically important.

Bupropion SR versus placebo

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, disturbed sleep, liver
damage, increased tics, tremor, congenital defects, sexual dysfunction, and psychotic
symptoms for follow up to 12 weeks. No evidence was identified for total number of
participants with adverse events, all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, abnormal growth ,increase in seizures,
disturbed sleep, liver damage, increased tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up over 12 weeks

A higher number of adults reported adverse events at 7 weeks in the bupropion SR group
(1 study, very low quality) this was not considered clinically important.

Bupropion SR versus methylphenidate

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, disturbed sleep, liver
damage, increased tics, tremor, congenital defects, sexual dysfunction, and psychotic
symptoms for follow up to 12 weeks. No evidence was identified for total number of
participants with adverse events, all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, abnormal growth ,increase in seizures,
disturbed sleep, liver damage, increased tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up over 12 weeks.

A lower number of adults reported adverse events at 7 weeks in the bupropion SR group
compared to the methylphenidate group (1 study, very low quality) this was considered
clinically important.

Modafinil versus placebo

No evidence was identified for all-cause mortality, cardiac mortality, substance misuse,
increase in seizures, liver damage, increased tics, tremor, congenital defects and sexual
dysfunction follow up to 12 weeks.

No evidence was identified for total number of participants with adverse events, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, cardiac events, substance
misuse, abnormal growth ,increase in seizures, disturbed sleep, liver damage, increased
tics, tremor, congenital defects, sexual dysfunction and psychotic symptoms for follow up
over 12 weeks
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The following outcomes had a higher number of adults reporting adverse events in the
modafinil group; anorexia at 9 weeks (1 study, very low quality), decreased appetite (1
study low quality) and sleep (insomnia) ( 2 studies, very low quality). These were clinically
important.

Modafinil versus dexamphetamine

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, disturbed sleep, liver
damage, increased tics, tremor, congenital defects, sexual dysfunction, and psychotic
symptoms for follow up to 12 weeks. No evidence was identified for total number of
participants with adverse events, all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, abnormal growth ,increase in seizures,
disturbed sleep, liver damage, increased tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up over 12 weeks.

A lower number of adults reported sleep (insomnia) at 2 weeks in the modafinil group
compared to the dexamphetamine group (1 study, low quality), this was considered
clinically important.

Reboxetine versus placebo

No evidence was identified for all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, increase in seizures, disturbed sleep, liver
damage, increased tics, tremor, congenital defects, sexual dysfunction, and psychotic
symptoms for follow up to 12 weeks. No evidence was identified for total number of
participants with adverse events, all-cause mortality, suicide or suicidal ideation, cardiac
mortality, cardiac events, substance misuse, abnormal growth ,increase in seizures,
disturbed sleep, liver damage, increased tics, tremor, congenital defects, sexual
dysfunction and psychotic symptoms for follow up over 12 weeks.

A lower number of adults reported sleep (insomnia) at 2 weeks in the reboxetine group (1
study, very low quality), this was considered clinically important.

Health economic evidence statements

No relevant economic evaluations were identified.

Baseline assessment

D1. Before starting medication, people with ADHD should have a full assessment, which

should include:
¢ areview to confirm they continue to meet the criteria for ADHD and need treatment
¢ areview of mental health and social circumstances, including:
o presence of co-existing mental health and neurodevelopmental conditions
o current educational or employment circumstances
o risk assessment for substance misuse and drug diversion
o care needs
e a review of physical health, including:
o a medical history, conditions that may be contraindications for specific medicines
o current medication

o height and weight (measured and recorded against the normal range for age,
height and sex)

o baseline pulse and blood pressure (measured with an appropriately sized cuff and
compared with the normal range for age)

o an ECG if the treatment may affect the QT interval (for example, tricyclics and
monoamine oxidase inhibitors).
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D2. Refer for a cardiology opinion before starting medication for ADHD if any of the following
apply:
¢ history of congenital heart disease or previous cardiac surgery

¢ history of sudden death in a first-degree relative under 40 years, which could suggest
a family history of cardiomyopathy or channelopathy

¢ shortness of breath on exertion compared with peers
¢ fainting on exertion or in response to fright or noise

¢ palpitations that are rapid, regular and start and stop suddenly (fleeting occasional
bumps are usually ectopic and do not need investigation)

¢ chest pain suggesting cardiac origin
¢ signs of heart failure
¢ blood pressure consistently above the 95th centile for age and height.

Initiation and titration

D3. Healthcare professionals initiating pharmacological treatment should be familiar with the
pharmacokinetic profiles of all the modified-release and immediate-release preparations
available for ADHD to ensure that treatment is tailored effectively to the individual needs
of the child, young person or adult. Different preparations may vary in bioavailability or
pharmacokinetic profiles and care needs to be taken to avoid reduced effect or
excessive side effects.

DA4. Prescribers should be familiar with the requirements of controlled drug legislation
governing the prescription and supply of stimulants. See NICE’s guideline on controlled
drugs.

D5. Ensure that dose titration is slower and monitoring more frequent if any of the following
are present in people with ADHD:

¢ neurodevelopmental disorders [for example, autism spectrum disorder, tic disorders,
learning disability (intellectual disability)]

¢ mental health conditions [for example, anxiety disorders (including obsessive—
compulsive disorder), schizophrenia or bipolar disorder, depression, personality
disorder, eating disorder, post-traumatic stress disorder, substance misuse]

¢ physical health conditions (for example, epilepsy or acquired brain injury).

D6. During the titration phase, symptoms and side effects should be recorded at baseline
and at each dose change on standard scales (for example, Conners’ 10-item scale) by
parents and teachers and progress reviewed regularly (for example, by weekly
telephone contact) with a specialist.

D7. Titrate the dose against symptoms and side effects in line with the BNF until dose
optimisation is achieved, that is, reduced symptoms, positive behaviour change,
improvements in education, employment and relationships, with tolerable side effects.

D8. After titration and dose stabilisation, prescribing and monitoring should be carried out
under shared care arrangements with primary care.

Follow-up and monitoring

D9. Monitor side effects resulting from medication for ADHD and document in the person's
notes.

D10. Consider using standard symptom and side effect rating scales for clinical assessment
and throughout the course of treatment for people with ADHD.
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D11. Ensure that children, young people and adults receiving treatment for ADHD have
review and follow-up according to the severity of their condition, regardless of whether
or not they are taking medication.

Height and weight

D12. For people taking medication for ADHD:
e measure height every 6 months in children and young people

e measure weight 3 and 6 months after starting treatment and every 6 months
thereafter, or more often if concerns arise

¢ plot height and weight of children and young people on a growth chart and ensure
review by the healthcare professional responsible for treatment.

D13. Consider monitoring body mass index of adults with ADHD if there has been weight
change as a result of their treatment, and changing the medication if weight change
persists.

D14. If weight loss is a clinical concern consider the following strategies:

¢ taking medication either with or after food, rather than before meals

¢ taking additional meals or snacks early in the morning or late in the evening when
stimulant effects have worn off

¢ obtaining dietary advice
e consuming high-calorie foods of good nutritional value
¢ aplanned break in treatment.
D15. If a child or young person’s height or weight over time is significantly affected by

medication (that is, they have not met the height expected for their age), consider a
planned break in treatment over school holidays to allow ‘catch-up’ growth.

Cardiovascular

D16. Monitor heart rate and blood pressure and compare with the normal range for age
before and after each dose change and every 6 months.

D17. Do not offer routine blood tests (including liver function tests) or ECGs to people taking
medication for ADHD unless there is a clinical indication.

D18. If a person taking ADHD medication has sustained resting tachycardia (more than 120
beats per minute), arrhythmia or systolic blood pressure greater than the 95th
percentile (or a clinically significant increase) measured on 2 occasions, reduce their
dose and refer them to a paediatric cardiologist or adult physician.

D19. If a person taking guanfacine has sustained orthostatic hypotension or fainting
episodes, reduce their dose or switch to another ADHD medication.

Tics

D20. If a person taking stimulants develops tics, think about whether:
¢ the tics are related to the stimulant (tics naturally wax and wane) and
¢ the impairment associated with the tics outweighs the benefits of ADHD treatment.
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If tics are stimulant related, reduce the stimulant dose, or consider changing to
guanfacine (in children aged 5 years over and young people only), atomoxetine® or
adding clonidine? or stopping medication.

Sexual dysfunction

D21. Monitor young people and adults for sexual dysfunction (that is, erectile and ejaculatory
dysfunction) and dysmenorrhoea as potential side effects of atomoxetine.

Seizures

D22. If a person with ADHD develops new seizures or a worsening of existing seizures,
review their ADHD medication and stop any medication that might be contributing to
the seizures. After investigation cautiously reintroduce ADHD medication if it is unlikely
to be the cause of the seizures.

Sleep

D23. Monitor changes in sleep pattern (for example, with a sleep diary) and adjust
medication accordingly.

Worsening behaviour

D24. Monitor the behavioural response to medication, and if behaviour worsens adjust
medication and review the diagnosis.

Stimulant diversion

D25. Healthcare professionals and parents or carers should monitor changes in the potential
for stimulant misuse and diversion, which may come with changes in circumstances
and age.

Rationale and impact

Why the committee made the recommendations
Baseline assessment

The committee noted that it is important to carry out a baseline assessment before starting
ADHD medication. Evidence was limited on what should be assessed clinically, but the
committee used their experience and expert advice to recommend a general review of health
and social circumstances, and a review of physical health, including an ECG, depending on
the proposed treatment. The committee used their experience to outline criteria for referral
for a cardiologist opinion.

Initiation and titration

The committee discussed that the careful initiation of ADHD medication is key to a
successful treatment plan. This includes starting and titrating medication according to the
BNF and the person’s tolerance until the dose is optimised (reduced symptoms, positive

! At the time of consultation (September 2017) atomoxetine was licensed for use in adults if the presence of
symptoms of ADHD that were pre-existing in childhood. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented.
See the General Medical Council’s Prescribing guidance: prescribing unlicensed medicines for further
information.

2 At the time of consultation (September 2017) clonidine did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the
decision. Informed consent should be obtained and documented. See the General Medical Council’s
Prescribing guidance: prescribing unlicensed medicines for further information.
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behaviour change, improvements in education, employment and relationships and tolerable
side effects). The committee agreed that healthcare professionals should be aware of the
pharmacokinetic profiles of ADHD medication because preparations can vary in their profiles.
This is important when considering which medication or formulation to prescribe.

Monitoring side effects

Evidence showed clinically important differences in sleep disturbance, decreased appetite
and weight changes in people taking ADHD medication. In the committee’s experience these
are some of the most troublesome side effects. Because of concerns about decreased
appetite and weight change, the committee advised that weight should be checked at least
every 6 months in children and young people and body mass index should be monitored in
adults. The committee recommended that changes in sleep pattern should be recorded and
medication adjusted accordingly.

There was some evidence that people on atomoxetine may experience sexual dysfunction, in
particular erectile dysfunction, and the committee agreed that this should be monitored.

Why we need recommendations on this topic

There are key unanswered questions for clinicians treating all age groups of people with
ADHD and these concern the best medication to use, the sequence of medication, the
optimum duration of treatment, when it is appropriate to consider drug discontinuation, which
drug treatments to use in the presence of co-occurring conditions and these questions are
addressed in other reviews evaluating the clinical effectiveness of the medication and their
impact on ADHD symptoms (for more information, see evidence report F on combination
treatment). There is much presumption and hearsay around the potential harmful effects of
ADHD medication and this is unhelpful in supporting clinicians and people with ADHD to
make and review treatment choices. This review aimed to evaluate the evidence identifying
the adverse events that are key in considering which medication to choose, the appropriate
baseline assessments, how it should be initiated and what review and monitoring process
should be in place to ensure that medication of the treatment ADHD is safely and effectively
delivered.

Impact of the recommendations on practice

The recommendation reflects good current practice.

The committee’s discussion of the evidence

Interpreting the evidence

The outcomes that matter most

The committee considered all the outcomes to be critical for considering the evidence on
safety. The outcomes were: total number of participants with an adverse event, all-cause
mortality, suicide or suicidal ideation, cardiac mortality, cardiac events including
tachycardia/palpitations (defined by >/120bpm) or systolic or diastolic blood pressure
changes, substance misuse, abnormal growth ( height and weight), increase in seizures in
people with epilepsy, psychotic symptoms, disturbed sleep, liver damage, increased tics,
tremors congenital defects amongst people who are pregnant, sexual dysfunction. They were
all considered equally as they would be critical in determining if someone would start on a
drug or the choice of medication.
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The quality of the evidence

The quality of the evidence ranged from very low to high, with the majority of the evidence
very low to moderate quality in all the age ranges.

In children under the age of 5 there was very little evidence (only comparisons between
methylphenidate and placebo, methylphenidate and risperidone) and only growth, sleep and
cardiovascular (systolic blood pressure and tachycardia) outcomes were reported.

There was a greater breadth of evidence in children and young people aged 5 to 18 and
adults although the majority of comparisons were between drugs and placebo, there was
little in the way of large or high quality studies directly comparing different drugs. The
outcomes not reported or rarely reported were all-cause mortality, suicide ideation, cardiac
mortality, substance misuse, liver damage, tremor and congenital defects.

For all age groups, there was a lack of long term RCT data and most studies were 12 weeks
or less. Studies also used a variety of methods to report side effects, which led to concerns
about meta-analysing this data. For example some used standard side effect scales whereas
others only reported side effects that occurred in a minimum percentage of the population.

Benefits and harms

The evidence showed that all of the medication for ADHD included in this review appears to
be safe at least in the short term with very few serious adverse events reported. However a
high number of participants taking the active drug in trials reported experiencing at least one
adverse event (with rates of up to 90% in some trials). The reported rates in the placebo
arms were also high (with rates up to 70%) and the committee noted this to be a recognised
placebo effect finding in trials on ADHD. The majority of the adverse events reported were
categorised as minor by the authors and these are summarised earlier in this report
according to frequency of their occurrence. The committee discussed that it is likely there is a
connection with the high discontinuation rates reported in the pharmacological efficacy
review and the number of the adverse events reported. The committee agreed that effective
strategies for reviewing treatment, monitoring behaviour response and managing adverse
events were critical when deciding on treatment options and improving adherence to
treatment in people with ADHD. To ensure the consistency of recording and monitoring the
committee agreed that is important to use standard symptom and side effect rating scales.

The committee discussed that the key to maintaining a successful treatment plan was the
careful initiation of ADHD medication. This includes the starting and titrating medication
according to the BNF and the person’s tolerance and specific circumstances until dose
optimisation (reduced symptoms, positive behaviour change, improvements in education,
employment and relationships and tolerable side effects) is achieved. The committee
updated the recommendations on initiation and titration reminding clinicians that they should
be aware of the pharmacokinetic profiles of ADHD medication as different preparations can
vary in their profiles and this is important when considering which drug or formulations of
drugs to prescribe.

The committee had hoped evidence would be identified that would augment their experience
on the management of drugs in people with ADHD and co-existing co-morbidities. Overall
there was very little evidence on any subgroups although there was a small amount of
evidence in children with tic disorder that showed an increase in tics in groups taking
atomoxetine or clonidine compared to placebo, and some very low quality evidence to
suggest that tics were more frequent in clonidine compared to methylphenidate. There was
also some low quality evidence to suggest that sleep related adverse events in children with
comorbid autism did not differ from the ADHD population. The most common deviation from
the standard prescribing pathway currently is to avoid stimulant medication in groups with tic
disorders, the committee noted that if anything the evidence supported avoiding non-
stimulant ADHD medication but also that the very low quality of the evidence meant that a
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recommendation along these lines would not be justified. Five studies reported psychotic
episodes and these were rare events. The committee noted this lack of evidence was across
the ADHD evidence reviews and have made research recommendations to address this gap
in the literature (see research recommendations in evidence report C on pharmacological
efficacy and sequencing). As a result the committee made consensus recommendations on
the initiation and dose titration of medication for people with co-existing conditions. The
committee agreed there was not enough evidence and in their experience reason to deviate
from the usual pathway for drug choice (see evidence report C on pharmacological efficacy
and sequencing for the recommendations on which drug to use) but there should be slower
titration and more careful monitoring that included recording of side effects and regular
weekly contact. The exception to this was to stop ADHD medication in people experiencing a
psychotic episode. The committee also recommended that if a person taking medication
develops tics or seizures the benefits of the medication should be reassessed and changes
to the medication or cessation in the case of seizures should be considered. The committee
recommended caution in prescribing simulants to people who are at risk of drug misuse (see
evidence report C on pharmacological efficacy and sequencing) to support this they
recommended that healthcare professionals and parents should be aware of the potential for
stimulant misuse and diversion and to monitor for this (for example, worsening behaviour
with apparent medication adherence). The managing treatment review (for more information,
see evidence report H on managing treatment) also highlighted that parents may not initiate
treatment if they had concerns about treatment misuse, hence the importance of discussing
these concerns and exploring all possible treatment options, especially when stimulants
might not be appropriate.

The committee noted the importance of a baseline assessment before commencing any
treatment and listed key areas to evaluate. Assessment is fundamental and the discussion of
considerations with the person with ADHD is also covered in evidence report H on managing
treatment. The committee had hoped that the review on adverse events would be able to
support them in determining what it is important to assess clinically before starting ADHD
medication. In particular there was uncertainty around the importance of cardiac tests and
which ones to do. The evidence was limited in answering this as cardiac disease, cardiac
conditions, or any ECG abnormalities were exclusion criteria for most of the studies. Serious
cardiovascular outcomes such as tachycardia were rarely reported and reported changes in
blood pressure and pulse rate were small. To support the committee a consultant cardiologist
was co-opted to the guideline to provide expert advice on what tests should be done (an
ECG when the treatment may affect the QT interval) and when to refer for a cardiology
opinion before starting treatment. The committee agreed that it was important to monitor
heart rate and blood pressure every 6 months and if there were important clinical changes
the dose should be reduced and referral to a cardiologist may be necessary.

The committee noted that clinically important differences in sleep disturbance, decreased
appetite and weight changes were reported compared to placebo at both under and over 12
weeks for all age groups. The evidence comparing drugs was limited and of mostly very low
to low quality and the committee found it difficult based on the evidence to conclude that any
one drug appears to have a higher rate of adverse events than another. Although there was
some moderate evidence that showed increased insomnia and greater weight loss in
children taking methylphenidate compared to atomoxetine and this was supported by the
committee’s experience. The evidence also suggested that children taking guanfacine had
lower rates of appetite loss compared to atomoxetine, and that the difference in appetite loss
for guanfacine compared to placebo was not clinically important. However this evidence was
of very low quality and the impact on growth rates remained unclear. Sleep difficulties and
appetite loss are the adverse events that are commonly reported and in the committee’s
experience most troublesome to people taking medication. In response to this the committee
updated the recommendations on monitoring height and weight advising at least 6 monthly
checks in children and young people and also monitoring BMI in adults. This is an important
factor to consider when weighing up the benefits of a drug holiday when it may be an
opportunity for a child to catch up on growth rates (for more information, see evidence report
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| on withdrawal and drug holidays). The committee recommended that changes in sleep
pattern should be recorded and medication adjusted accordingly.

There was some evidence that sexual dysfunction, in particular erectile dysfunction, was
experienced by people on atomoxetine and the committee recommended that this should be
monitored for.

In summary the evidence on adverse events is lacking; the quality of the evidence is mostly
of low quality, there is lack of good quality long term data and there is a scarcity of trials
comparing drugs. The committee noted that when comparing the adverse events of the
different drugs there is an absence of evidence and this is not evidence of the equivalence of
the adverse events (or an absence of events) across the treatments. The committee based
many of their recommendations on their experience of the benefits and harms of treatment
and through consensus.

Cost effectiveness and resource use
No economic evidence has been identified for this question.

Most of the recommendations made around safety are consensus based from the experience
of the committee. The adverse events from a treatment can be serious and have an impact
on quality of life, not just of the person with ADHD but also of their families/carers. Treating
side effects can also accrue resource use, and so strategies to minimise these are likely to
be cost effective.

The previous recommendations have been updated, however still include the main
components of what a baseline assessment should involve. Some specific changes to note;
some changes have been made to this such as a review to confirm whether the child (or
adult) continues to meet the criteria for ADHD. This would be done as part of the assessment
by the individual who is already undertaking the pre-drug assessment, and would not involve
any additional staff. Some additional detail has been added such as when to refer for a
cardiology opinion. This may lead to more referrals, however such referrals are usually quite
rare.
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Appendices

Appendix A: Review protocols

Table 37: Review protocol: Adverse events

Field
Review question

Type of review question

Objective of the review

Eligibility criteria —
population / disease /
condition / issue / domain

Eligibility criteria —
interventions

Eligibility criteria —
comparator(s) / control or

Content

What are the adverse events issues associated with pharmacological
treatment for people with ADHD?

Intervention

A review of health economic evidence related to the same review
guestion was conducted in parallel with this review. For details see the
health economic review protocol for this NICE guideline.

To identify the adverse events that may be associated with
pharmacological treatments for ADHD so that clinicians can use this
information to (a) inform the appropriate choice of treatment in people
with contra-indications to treatment and (b) to inform a recommendation
on what potential adverse events clinicians should consider monitoring
for in people receiving treatment for ADHD

Children, young people and adults with ADHD

Stratified by:

Age — under 5, 5 to 18, over 18
The following treatments (all doses), received for a minimum of 2
weeks:

Methylphenidate
Methylphenidate modified release
Dexamphetamine
Lisdexamfetamine dimesylate
Atomoxetine

Guanfacine

Clonidine

Tricyclic antidepressants
SSRIs

SNRIs

MAOIs

Risperidone

Olanzapine

Clozapine

Haloperidol

Quetiapine

Aripiprazole

Carbamazepine

Valproate

Lamotrigine

Lithium

Asenapine

Buspirone

Bupropion

Nicotine

Modafinil

Melatonin

Sativex

Acetylycholinesterase inhibitors
Antiparkinson medication
Combinations of the above
Placebo

Each other
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reference (gold) standard
Outcomes and Critical

prioritisation « Total number of participants with an adverse event
o All-cause mortality
e Suicide or suicidal ideation
e Cardiac mortality

e Cardiac events including tachycardia/palpitations (defined by
>/120bpm), and systolic and diastolic blood pressure changes

e Substance abuse

o Abnormal growth ( height and weight)

o Appetite changes

Increase in seizures in people with epilepsy
Psychotic symptoms

Sleep including insomnia

Liver damage (defined by deranged LFTSs)
¢ Increased tics

e Tremors

e Congenital defects amongst patients who are pregnant
o Sexual dysfunction

Outcomes to be stratified into short term (up to 3 months follow-up) and
long term (>3 months follow-up). Where multiple timepoints are
reported within each definition, the longest timepoint only will be
extracted.
This review will be looking at specified adverse events and will not
include data on the overall number of serious adverse events; these are
included in the efficacy review.
This review will include a narrative summary of the common adverse
events reported in the studies for information. Adverse events have
been categorised as very common (= 1 in 10), common (1in 100 to 1 in
10), uncommon (1 in 1000 to 1 in 100), rare (1 in 10,000 to 1 in 1000)
and very rare (< 1 in 10,000).

Eligibility criteria — study

design We will extract data according to the following hierarchy:

1. Comparative data
a. RCTs included in other pharmacological reviews or
excluded from other pharmacological reviews for
having no relevant outcomes
b. RCTs excluded from other reviews for excluding
participants based on previous response/tolerance of
medication only for long term outcomes (=3 months)
c. Open label RCTs and non-randomised studies only for
long term outcomes (=3 months)
2. Non-comparative data

Non randomised studies will not routinely be meta-analysed and
therefore small studies will not contribute to more precise meta-
analysed summary estimates. The purpose of including non-
randomised studies is to supplement the evidence from randomised
studies, particularly for outcomes that require long observation periods
with large numbers of participants (which are challenges in randomised

study design).
Other inclusion exclusion  Studies will be excluded if ADHD diagnosis made not using DSM-III or
criteria ICD-10 or later versions. Studies evaluating treatments for ADHD in a

population of people with autistic spectrum disorder will be included if
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Proposed sensitivity /
subgroup analysis, or
meta-regression

Selection process —
duplicate screening /
selection / analysis

Data management
(software)

Information sources —
databases and dates

Identify if an update
Author contacts

Highlight if amendment to
previous protocol

Search strategy — for one
database

Data collection process —
forms / duplicate

Data items — define all
variables to be collected
Methods for assessing
bias at outcome / study
level

Criteria for quantitative
synthesis

Methods for quantitative
analysis — combining
studies and exploring
(in)consistency
Meta-bias assessment —

no formal diagnosis of ADHD is made but there is evidence of
moderate to severe symptoms of hyperactivity, impulsivity and/or
inattention through validated symptom questionnaires.

Crossover trials will be excluded if there is an inappropriate washout
period (specific to pharmacokinetics of drug involved)

Presence or absence of co-existing conditions (inc. intellectual
disability, ASD, epilepsy, affective disorders, tic disorder, personality
disorder, addiction, CD/ODD)

Additional age groups (13-18, 18-25, 25-65, >65)

Severity (mild, moderate severe)

Dose (low, medium, high)

Diagnostic method (DSM vs ICD)

Region (UK vs Europe vs US vs Japan)

Titration (fixed dose vs titrated)

A sample of at least 10% of the abstract lists were double-sifted by a
senior research fellow and discrepancies rectified, with committee input
where consensus could not be reached, for more information please
see the separate Methods report for this guideline.

Pairwise meta-analyses were performed using Cochrane Review
Manager (RevManb5).

GRADEpro was used to assess the quality of evidence for each
outcome.

Endnote for bibliography, citations, sifting and reference management.
Clinical search databases to be used: Medline, Embase, Cochrane
Library,PsycINFO

Date: From October 2007

Health economics search databases to be used: Medline, Embase,
NHSEED, HTA

Date: Medline, Embase from 2014

NHSEED, HTA — from 2008

Language: Restrict to English only

Supplementary search techniques: backward citation searching

Key papers: Not known

Yes, 2009

https://www.nice.org.uk/guidance/cg72

Not an amendment

For details please see appendix B

A standardised evidence table format will be used, and published as
appendix/ces [X] of the evidence report.

For details please see evidence tables in Appendix D (clinical evidence
tables) or H (health economic evidence tables).

Standard study checklists were used to critically appraise individual
studies. For details please see section 6.2 of Developing NICE
guidelines: the manual

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’
developed by the international GRADE working group
http://www.gradeworkinggroup.org/

[Please document any deviations/alternative approach when GRADE
isn’t used or if a modified GRADE approach has been used for non-
intervention or non-comparative studies.]

For details please see section 6.4 of Developing NICE guidelines: the
manual.

For details please see the separate Methods report for this guideline.

For details please see section 6.2 of Developing NICE guidelines: the
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publication bias, selective
reporting bias
Confidence in cumulative
evidence

Rationale / context —
what is known

Describe contributions of
authors and guarantor

Sources of funding /
support

Name of sponsor
Roles of sponsor

PROSPERO registration

manual.

For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual and the methods section of this guideline.
For details please see the introduction to the evidence review.

A multidisciplinary committee developed the evidence review. The
committee was convened by the National Guideline Centre (NGC) and
chaired by Gillian Baird in line with section 3 of Developing NICE
guidelines: the manual.

Staff from NGC undertook systematic literature searches, critically
appraised the evidence, conducted meta-analysis and cost-
effectiveness analysis where appropriate, and drafted the evidence
review in collaboration with the committee. For details please see
Developing NICE guidelines: the manual and the methods section of
this guideline.

NGC is funded by NICE and hosted by the Royal College of Physicians.

NGC is funded by NICE and hosted by the Royal College of Physicians.
NICE funds NGC to develop guidelines for those working in the NHS,
public health and social care in England.

Not registered

number

Table 38: Health economic review protocol

Review

question  All questions — health economic evidence

Objective  To identify health economic studies relevant to any of the review questions.

S

Search Populations, interventions and comparators must be as specified in the clinical review

criteria protocols in appendix A above.
Studies must be of a relevant health economic study design (cost—utility analysis, cost-
effectiveness analysis, cost—benefit analysis, cost—-consequences analysis,
comparative cost analysis).
Studies must not be a letter, editorial or commentary, or a review of health economic
evaluations. (Recent reviews will be ordered although not reviewed. The bibliographies
will be checked for relevant studies, which will then be ordered.)
Unpublished reports will not be considered unless submitted as part of a call for
evidence.
Studies must be in English.

Search A health economic study search will be undertaken using population-specific terms and

strategy a health economic study filter — see appendix B. For questions being updated, the
search will be run from December 2007, which was the cut-off date for the searches
conducted for NICE guideline CG72

Review Studies not meeting any of the search criteria above will be excluded. Studies

strategy published before 2001, abstract-only studies and studies from non-OECD countries or

the USA will also be excluded.

Studies published after 2001 that were included in the previous guideline will be
reassessed for inclusion and may be included or selectively excluded based on their
relevance to the questions covered in this update and whether more applicable
evidence is also identified.

Each remaining study will be assessed for applicability and methodological limitations
using the NICE economic evaluation checklist which can be found in appendix H of
Developing NICE guidelines: the manual (2014).467

Inclusion and exclusion criteria
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Review
guestion  All questions — health economic evidence

If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be
included in the guideline. A health economic evidence table will be completed and it will
be included in the health economic evidence profile.

If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will
usually be excluded from the guideline. If it is excluded then a health economic
evidence table will not be completed and it will not be included in the health economic
evidence profile.

If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both
then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and
quality of the available evidence for that question, in discussion with the guideline
committee if required. The ultimate aim is to include health economic studies that are
helpful for decision-making in the context of the guideline and the current NHS setting.
If several studies are considered of sufficiently high applicability and methodological
quality that they could all be included, then the health economist, in discussion with the
committee if required, may decide to include only the most applicable studies and to
selectively exclude the remaining studies. All studies excluded on the basis of
applicability or methodological limitations will be listed with explanation as excluded
health economic studies in appendix I.

The health economist will be guided by the following hierarchies.
Setting:
UK NHS (most applicable).

OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).

OECD countries with predominantly private health insurance systems (for example,
Switzerland).

Studies set in non-OECD countries or in the USA will be excluded before being
assessed for applicability and methodological limitations.

Health economic study type:

Cost—utility analysis (most applicable).

O