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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
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and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
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with the patient and, where appropriate, their carer or guardian.
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applied when individual health professionals and their patients or service users wish to use it.
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discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
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Pharmacological treatment

Introduction

Immediate release (IR) stimulant medications, methylphenidate (MPH) and dexamfetamine
(DEX) have been used in the treatment of ADHD since the 1960s. From the mid-1990s the
level of drug prescribing for ADHD increased markedly in the UK, coinciding initially with
changes in the regulatory framework, and in the early-2000s with the introduction of modified
release (once or twice daily) methylphenidate preparations (Concerta XL ®, Delmosart®,
Equasym XL ®, Matoride XL®, Medikinet XL®, Xenidate XL®) and the non-stimulant,
atomoxetine (Strattera ®). Recently, a once-daily preparation of lisdexamfetamine (Elvanse
®, a pro-drug of dexamfetamine) and guanfacine ER (Intuniv ®) have been introduced. At the
time of writing this guideline, drugs licensed in the UK for the treatment of ADHD in children
aged 6 years and over include: immediate and modified release methylphenidate and
dexamphetamine preparations, atomoxetine and modified-release guanfacine.

This picture is further complicated in that few drugs are licensed in the UK for the initiation of
treatment in adults that have received a new diagnosis of ADHD. One lisdexamfetamine
preparation (Elvanse adult ®) is licensed for use in newly diagnosed adults, atomoxetine is
licensed for use in adults if the presence of symptoms of ADHD in childhood are confirmed
and some methylphenidate preparations (Concerta XL®, Delmosart ®, Matoride XL ®,
Medikinet XL®, Xiggitin XL®, Xenidate XL®) are licensed for continuation of treatment from
childhood or adolescence.

Despite a large treatment literature supporting the short-term benefits of stimulant medication
in children with ADHD, uncertainty still surrounds the quality of evidence and the balance of
risks and benefits of long-term drug treatment for ADHD in children and young people.

In adults the evidence base is far smaller and there are more unanswered questions.
Although stimulants are the most studied treatment for ADHD, their use in adults is still
limited. It remains an anomaly that many drugs that are considered to be safe and effective
in children and young people are not licensed for use in adults.

Key unanswered questions for clinicians treating all age groups concern the best sequence
of medications to use, 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 how and when to combine pharmacological and non-pharmacological interventions.
Important questions also relate to safety issues with ADHD medications, monitoring and
review as well as the balance of risks and benefits of ADHD drug treatment in less well
studied groups such as pre-school children, those with co-occurring mental and physical
health conditions, neurodevelopmental disorders, or learning disabilities.

The aim of this review, is to evaluate the evidence for the clinical and cost effectiveness of
the pharmacological management of children, young people and adults with ADHD. There
are two reviews; the first, evaluating the most clinically and cost effective pharmacological
treatment for people with ADHD and the second explores the most clinically and cost-
effective sequence of pharmacological treatment for children and young people and adults
with ADHD. This review should be read alongside the reviews on adverse events,
combinations of pharmacological and non-pharmacological treatments for the evidence on
when to decide on which treatment approach to take (for more information, see evidence
report E on adverse events and evidence report F on combination treatment).

© National Institute for Health and Care Excellence, 2017
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1.1 Review question: What is the most clinically and cost-
effective pharmacological treatment for people with ADHD?

1.1.1 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 under 5, aged 5 to 18 and adults over 18
The following treatments (all doses), received for a minimum of 2 weeks:

o Methylphenidate

o Methylphenidate modified release
e Dexamphetamine

o | isdexamfetamine dimesylate
o Atomoxetine

e Guanfacine

o Clonidine

o Tricyclic antidepressants

e SSRIs

o SNRIs

o MAOIs

¢ Risperidone

¢ Olanzapine

o Clozapine

¢ Haloperidol

e Quetiapine

o Aripiprazole

e Carbamazepine

* Valproate

e | amotrigine

o Lithium

e Asenapine

e Buspirone

e Bupropion

* Nicotine

o Modafinil

¢ Melatonin

o Sativex

o Acetylycholinesterase inhibitors
o Antiparkinson medication
o Combinations of the above

Not all of these medicines have a license for the treatment of ADHD, see
individual summary of product characteristics for more information.
Placebo

Compared against each other

Class vs. class comparisons will also be included

© National Institute for Health and Care Excellence, 2017
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Outcomes All outcomes will be separated into short term (up to 3 months) and long-term
(>3 months) timepoints. Where multiple timepoints are reported within each
definition, the longest timepoint only will be extracted.

Critical

¢ Quality of life [continuous]
e ADHD symptoms [continuous]
e Clinical Global Impressions scale (improved or much improved) [dichotomous]

Important

e Serious adverse events (all) [dichotomous]
e Behavioural (children)/Functional (adults) measures [continuous]
e Emotional dysregulation [continuous]
e Academic outcomes (children) [continuous]
e Substance use (alcohol and drug use) [dichotomous]
¢ Self-harm [dichotomous]
Study design Blinded RCTs and systematic reviews of RCTs

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.

This review sought to evaluate the clinical and cost effectiveness of pharmacological
interventions to treat ADHD. The population of this review was stratified by age (children
aged under 5 years, children and young people (5-18 years), and adults (over 18) as the
guideline committee believed that the effectiveness of pharmacological treatment would vary
between these populations and some outcomes were relevant for only one of the age strata.

Studies were excluded if they selected for a population exclusively on the basis of response
to the drug under investigation, for example if the inclusion criteria were ‘previously used and
responded to methylphenidate’ and the study compared methylphenidate with placebo.

A number of Cochrane reviews were identified which evaluated the effectiveness of
pharmacological treatments for people with ADHD >t 212519626627 'ag 5| of the reviews
included some studies that did not match the review protocol (for example, treatments not on
the protocol, studies that included only known responders), no review was fully included.
Rather, the references of each review were checked, and the data from relevant studies
were independently extracted and assessed for quality.

A network meta-analysis was considered for this question but deemed inappropriate due to
concerns over differences in trial populations, exact trial interventions and insufficient data
available for the relevant outcomes (see the methodology chapter for further details).

© National Institute for Health and Care Excellence, 2017
8



16
17

18
19

20

1.13

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

Clinical evidence

1131

Four RCTs were included in the review

41,274,290 ,539

Included studies (children under the age of 5)

that evaluated the effectiveness of

pharmacological treatments in pre-school age children (under 5 years of age); these are
summarised in Table 2 below.

Two studies compared the effectiveness of methylphenidate versus placebo

146,274 one study

compared risperidone versus placebo*, while the other compared risperidone versus
standard treatment >*°. One of these studies* did not state whether any children included in
the sample had previously received medication. The other studies included both stimulant
naive children and children that had previously received psychotropic medication**® ?"*. The
last study compared risperidone to standard treatment had both groups receiving
methylphenidate >*°. Evidence from these studies is summarised in the clinical evidence
summary tables below (Table 5, Table 6 and Table 7).

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.

1.1.3.2 Excluded studies

See the excluded studies list in appendix I.

1.1.3.3 Summary of clinical studies included in the evidence review (children under
the age of 5)

Table 2: Summary of studies included in the evidence review for pre-school children

Study

Arabgol
2015*

Ghuman
2009%"

Intervention and
comparison

Intervention:
Risperidone 2mg/d
in two divided
doses (n=20)

Comparison:
Methylphenidate
20mg/d in two
divided doses
(n=18)

Intervention 1: CNS
stimulants —
Methylphenidate
initiated at 1.25mg
t.i.d. and titrated
based on response
and tolerance

Intervention 2:
placebo
Crossover trial
(n=17)

Population

Pre-school
children aged 3-6
years who met
DSM-IV-TR
criteria for ADHD.
(n=38)

Children aged 3
to 5 years who
met the DSM-IV
criteria for autistic
disorder,
Asperger
disorder, or
pervasive
development
disorder. Subjects
were included
only if they
exhibited
impairing
symptoms of

Outcomes

ADHD symptoms
(ADHD-RS) at 6
weeks
Discontinuation
due to adverse
events at 6 weeks

ADHD symptoms
(Conners parent
rating scale) at 4
weeks

Behaviour
outcomes at 4
weeks

© National Institute for Health and Care Excellence, 2017
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Comments

All/mixed subtypes
(57.57% combined,
33.33%
hyperactive/impulsiv
e, 9.09% inattentive).
Total scores parent
ADHD-RS
approximately 28.
Baseline scores of
ADHD-RS show the
majority of the
population had
moderate ADHD.

Mixed line. 8 children
were drug naive and
6 had received
previous
psychotropic
medication.

Mean baseline
scores of 34.86 on
CPRS
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Intervention and

Study comparison Population Outcomes Comments
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.
Greenhill Methylphenidate Children aged 3 Treatment Children were
2006*°(PA  multiple doses to 5.5 years that  response at 4 stimulant naive but
TS study) (n=165) met the DSM-IV weeks (SNAP-1V)  had all undergone
criteria for ADHD non-pharmacological
Comparison: raiing programme)
placebo (n=165) and been through a
crossover
methylphenidate trial
immediately prior to
the parallel phase
whose efficacy
results are included
here
Safavi 2016 Risperidone Children aged 3— ADHD symptoms  Both groups were
239 initiated at 1.25 6 years that met  — total, given
mg/day and the DSM-IV inattention, methylphenidate.
increased by 0.25-  criteria for ADHD  hyperactivity Methylphenidate was
0.5mg each week CGlI-l started at a dose of
to a maximum of Behaviour 2.5 mg twice daily
2mg/day + outcomes and was increased

methylphenidate
(n=21)

Discontinuation
due to adverse
events

2.5-5mg each week
based on the
treatment response
and the patients

cOmparison: Serious adverse tolerance, to a
Methyphenidate events maximum of 20/day.
alone (n=21) All reported at PT

See appendix D for full evidence tables.

6 weeks.

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

- H - 2 4 2,67 ,87 1 118,129,142 ,167 ,172 ,177 ,178 ,181 ,1 2|
70 RCTs were included in the review? 2° 35 456267 87.89,95,100,118 129,142,167 ,172 ,177 ,178 ,181 ,198 ,200
,202 ,208 ,234 ,259 ,266 ,271 ,292 ,308 ,315,340 ,345 ,346 ,350 ,361 ,366 ,378 ,389 ,390 ,429 ,449 ,451 ,455 ,456 ,459 ,468 ,470 ,475 ,478 ,490

,502 ,538 ,545 ,552 ,553 ,575 ,576 ,589 ,591 ,597 ,614 ,630 ,632 ,638 ,646 ,656 ,657 ,671 ,694 ,701 ,711
that evaluated the

effectiveness of pharmacological treatments in children and young people (5-18 years of
age); these are summarised in Table 3 below. The following comparisons were included in
the review:

e eight RCTs compared immediate release methylphenidate versus placebo'’?:*"8 2%

,490 ,502 ,575,632 ,701

e four RCTs compared osmotic-release oral system methylphenidate versus placebo °
,167 ,234 ,475

© National Institute for Health and Care Excellence, 2017
10



O©CoO~NOOTD WNPE

32
33
34
35
36

37
38

39

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

one RCT compared immediate release methylphenidate versus extended release
methylphenidate **

one RCT compared lisdexamfetamine versus placebo **’

one RCT compared methylphenidate versus lisdexamfetamine **’

26 RCTs Compared atomoxetine with placebo 25,45 ,62,100,118 ,200 ,202 ,208 ,266 ,271 ,308 ,315 ,340
,366 ,390 ,429 ,449 ,451 ,459 ,475 ,591 ,597 ,614 ,656 ,657 ,671

two RCTs compared atomoxetine versus methylphenidate >4

one compared atomoxetine versus guanfacine extended release 3%
one RCT compared guanfacine versus placebo >*?

eight RCTs compared guanfacine extended release versus placebo
,553 ,694

89,181,340 ,378 ,478 ,545

350,490 ,576 ,632
490

Four RCTs compared clonidine versus placebo
one RCT compared clonidine versus methylphenidate
one RCT compared clonidine versus desipramine °’°
one RCT compared clonidine versus carbamazepine *
two RCTs compared desipramine versus placebo °"® %%
one RCT compared venlafaxine versus methylphenidate "**
three RCTs compared risperidone versus placebo 29 34¢ 468
one RCT compared aripiprazole versus placebo %

one RCT compared buspirone versus placebo %

two RCTs compared buspirone versus methylphenidate
two RCTs compared bupropion with placebo *#? "

two RCTs compared buproprion versus methylphenidate
three RCTs compared modafinil versus placebo % ¢t %
one RCT compared modafinil versus methylphenidate *
one RCT compared melatonin versus placebo %

one RCT compared amantadine versus methylphenidate
two RCTs compared clonidine and methylphenidate combined versus

rbg?thylphenidate monotherapy, clonidine monotherapy and placebo monotherapy*®°

198 ,458

67,345

456

one RCT compared atomoxetine versus fluoxetine versus atomoxetine.**°

Evidence from these studies is summarised in the clinical evidence summary tables below
(Table 8, Table 9, Table 10, Table 11, Table 14, Table 15, Table 16, Table 17, Table 11,
Table 12, Table 18, Table 19, Table 20, Table 21, Table 22, Table 23, Table 24, Table 25,
Table 26, Table 27, Table 28, Table 29, Table 30, Table 31, Table 32, Table 33, Table 34,
Table 35 and 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.

Table 3: Summary of studies included in the review for children and young people

Intervention and

Study comparison Population Outcomes Comments
Abikoff Intervention: osmotic  Children aged 8to  ADHD symptoms All children
2009° release oral system 13 years who met (SNAP-1V parent stimulant naive
(OROS) the DSM-IV criteria  and teacher rated)
methylphenidate for ADHD at 4 weeks ADHD-RS

(mean dose 48.3mgQ) scores 1.5SDs

above gender
Comparison: and age norms
Placebo

58% inattentive
Crossover trial subtype; the rest

© National Institute for Health and Care Excellence, 2017
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Study

Allen
2005%

Amiri
2008

Anon 2002
632

Intervention and
comparison

(n=19)

Intervention:
Atomoxetine
0.5mg/kg per day to
1.5mg/kg per day
(n=76)

Comparison:
Placebo (n=72)

Intervention:
Modafinil 200-
300mg/day (n=30)

Comparison:
Methylphenidate
20mg/d if <30kg,
30mg/d if >30kg
(n=30)

Intervention:
Methylphenidate;
mean dose
25.7mg/day (n=37)

Intervention 2:
Clonidine; mean
dose 0.25mg per day
(n=34)

Intervention 3:
Clonidine and
methylphenidate
combination; mean
doses 0.25mg/day
and 26.1mg/day
(n=33)

Population Outcomes

Children aged 7 to
17 years that met
DSM-IV criteria for
ADHD and had
concurrent
Tourette’s
syndrome or
chronic motor tic
disorder. (n=148)

ADHD symptoms
(ADHD Rating
Scale) at 18 weeks
Discontinuation due
to adverse events
at 18 weeks

Children aged 6-15 ADHD symptoms
years who were (ADHD Rating
newly diagnosed Scale) at 6 weeks
with ADHD

according to DSM-

IV-TR criteria.

(n=60)

Children aged 7 to
14 years who met
the DSM-IV criteria
for ADHD and
Tourette’s disorder,
chronic vocal tic
disorder or chronic
motor tic disorder
(n=136)

ADHD symptoms
(Conners ASQ) at
16 weeks
Discontinuation due
to adverse events
at 16 weeks

© National Institute for Health and Care Excellence, 2017
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Comments
unspecified

68.2% had
previous
stimulant
exposure

ADHD-RS
scores 1.5SDs
above gender
and age norms.

60.8% combined
subtype, 35.5%
inattentive and
3.4%
hyperactive/impu
Isive. Baseline
scores of CGI-S
show the
majority of the
population had
moderate
ADHD.

Unclear line

All subjects had
combined
subtype ADHD.
ADHD-RS-IV
school version
scores >1.5SD
above norms for
age and gender.
ADHD-RS-IV
scores at
baseline
approximately
40 (parent) and
35 (teacher).

28% combined
type; 70%
inattentive; 2%
hyperactivity
subtype

ADHD
symptoms
scores indicate
the majority of
participants had
moderate
ADHD.

58% of
participants had
previously used
stimulants and
36% had prior
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Study

Arnold
2006%

Bangs

2007%

Barrickman
1995°’

Intervention and
comparison

Comparison:
Placebo (n=32)

Intervention:
Atomoxetine 0.3-
0.4mg/kg/day

Comparison:
Placebo

Crossover trial
(n=16)

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 =

Population

Children aged 5-15
years who met
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

ADHD symptoms
(DSM-1V) at 6
weeks
Behavioural
outcomes at 6
weeks

ADHD symptoms
(ADHD Rating
Scale) at 9 weeks
Dropped out due to
adverse events at 9
weeks

ADHD symptoms
(lowa-Conners
Abbreviated Parent
and Teacher
Questionnaire) at 6
weeks

Adverse events at
6 weeks

© National Institute for Health and Care Excellence, 2017
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Comments
use of clonidine

Subjects also
had autism
spectrum
disorder.
Subtype and
previous
medication
status not
stated. CGI-S
4.69 (SD 0.60).
Baseline scores
of CGI-S show
the majority of
the population
had moderate
ADHD.

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
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Block
2009

Biederman
2006%

Biederman
2007%

Intervention and
comparison

18)

Intervention:
Atomoxetine (mean
dose 1.25mg/kg per
day) (n=195)

Comparison: placebo
(n=93)

Modafinil. Titrated
from 85mg to 425mg
per day (n=197)

Placebo (n=51)

Intervention:
Lisdexamfetamine

Population

Children aged 6 to
12 years who met
the DSM-IV criteria
for ADHD (n=288)

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

Children aged 6 to
12 years who met

Outcomes

ADHD symptoms
(ADHD-RS) at 6
weeks

Clinical global
impressions —
improvement at 9
weeks

Serious adverse
events at 9 weeks
Discontinuation due
to adverse events
at 9 weeks

ADHD symptoms at
4 weeks

© National Institute for Health and Care Excellence, 2017
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Comments

“severe” in 12
and “moderate
in three.

75% combined
subtype

Severity: ADHD-
RS score
1.5SDs above
age and gender
norms.

Previous non-
responders to
atomoxetine or
those with
intolerable side
effects were
excluded. 30%
had previously
received
stimulant
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

96% combined
subtype
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Study
(Childress
2014,
Lopez
2008"")

Biederman
2008°%°

Buitelaar
2001%°

Brown
2006™%;

Intervention and
comparison
dimesylate 30-
70mg/day (n=218)

Comparison:
Placebo (n=72)

Interventions:

Extended release
guanfacine 2mg/d
(n=87)
Extended release
guanfacine 3mg/d
(n=86)
Extended release
guanfacine 4mg/d
(n=86)

Comparison:
Placebo (n=86)

Intervention:
Risperidone 0.5mg
BD initially, the dose
could be increased
to 1mg/day, max
dose 5mg BD (n=19)

Comparison:
Placebo (n=19)

Intervention:
Atomoxetine 0.8-

Population

the DSM-IV criteria
for ADHD (n=290)

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)

Adolescents aged
12-18 hospitalised
due to a chronic
pattern of repetitive
aggressive
behaviour with a
DSM-IV diagnosis
of conduct disorder,
oppositional defiant
disorder or ADHD,
and below-average
intelligence (n=38)

Children aged 8-12
with diagnosis of

Outcomes

Discontinuation due
to adverse events
at 4 weeks

ADHD symptoms
(ADHD Rating
Scale) at 5 weeks
Clinical Global
Impressions -
Improvement scale
at 5 weeks
Behavioural
outcomes at 5
weeks
Discontinuation due
to adverse events
at 5 weeks

Behavioural
outcomes at 6
weeks

Serious adverse
events at 6 weeks

ADHD symptoms
(ADHD Rating

© National Institute for Health and Care Excellence, 2017

15

Comments

ADHD-RS-IV
scores of 28 or
more

Unclear line of
treatment:
previous non-
responders were
excluded

All/mixed
subtypes
(Inattentive
26.1%,
Hyperactive-
impulsive 2%,
Combined
71.9%) All
patients who
received GXR
began dosing at
1mg/day. GXR
dosages were
escalated
weekly in Img
increments
beginning at
1mg/day at week
1 of the double
blind treatment
period with the
highest dosages
given during
weeks 4 and 5.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.

70% naive to
psychotropics.
68% of the
population had a
comorbid
diagnosis of
ADHD. Subtype
not stated.
Baseline scores
of CGI-S show
the majority of
the population
had moderate
ADHD.

Allowed previous
use of stimulant
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Weiss
2005°%?

Casat
1987'%
(Casat
1989

Coghill
2007

Intervention and
comparison
1.8mg/kg/day
(n=101)

Comparison:
Placebo (n=52)

Intervention:
Bupropion, max dose
150mg/day if 20-
30kg, 200mg/day if
30-40kg and
250mg/day if >40kg
(n=20)

Comparison:
Placebo (n=10)

Intervention:
Methylphenidate
(0.6-1.2mg/kg per
day)

Comparison:
Placebo

Crossover trial
(n=25)

Population
ADHD confirmed
by DSM-IV (n=153)

Children aged 6-12
years who met
DSM-III criteria for
ADHD. (n=30)

Children aged 7 to
15 years who met
the DSM-IV or ICD-
10 criteria for
ADHD

Outcomes
Scale) at 7 weeks

Quality of life at 7
weeks

ADHD symptoms
(Conners Parent
Teacher
Questionnaire) at 6
weeks

Clinical Global
Impressions -
Improvement Scale
at 6 weeks
Discontinuation due
to adverse events
at 6 weeks

ADHD symptoms
(Parent/Teacher
Conners’ Global
Index) at 4 weeks
Clinical global
impressions
(improvement) at 4
weeks
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Comments
(60%) up to one
week before
enrolling.
Results at six
weeks. ADHD
was classified as
hyperactive/impu
Isive in one
subject (1%),
inattentive in 41
(27%), and
combined in 111
(73%).
ADHDRS-TV
mean and SD
was 65.6 (5.2) in
active group and
64.4 (6.3) in
control. Baseline
scores of CGI-S
show the
majority of the
population had
moderate
ADHD.

87% of the
population were
stimulant naive.
All subjects were
hyperactive
subtype and
scored >1.5 on
the Hyperactive
factor for the
teacher, and
>1.5 on the
Impulsive-
Hyperactive or
Restless-
Immature factors
for the parent.
Baseline scores
of CGI-S show
the majority of
the population
had moderate
ADHD.

All participants
drug naive

All participants
combined
subtype
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NCT00763
971 trial:
Coghill
2013’
(Coghill
2014,
Banaschew
ski 2013%,
Coghill
201479

Conners
1980'"®

Conners
19967

Connor
2010

Intervention and
comparison

Intervention:
Lisdexamfetamine
dimesylate 30-
70mg/day

(n=111)

Comparison:
Methylphenidate 18-
54mg per day
(n=111)

Comparison: placebo
(n-110)

Intervention:
Methylphenidate,
max dose 60mg/day
(n=20)

Comparison:
Placebo (n=21)

Intervention:
Bupropion, max dose
of 150 mg/day if 20-
30kg, 200mg/day if
31-40kg and
250mg/day if >40kg
(n=72)

Comparison:
Placebo (n = 37)

Intervention:
Extended release
guanfacine, max
dose 4mg/day
(n=138)

Population

Children 6 to 16
years with ADHD

according to DSM-

IV-TR criteria
(n=336)

Children aged 6-11

years with
physician
diagnosed

hyperkinesis (n=60,
19 subjects in third

group not relevant
to protocol)

Children aged 6-12

years who met
DSM-III criteria for
ADHD (n=109)

Children aged 6-12

years who met

DSM-IV criteria for

ADHD and
oppositional

Outcomes

ADHD symptoms
(ADHD-RS) at 7
weeks

Discontinuation due
to adverse events
at 7 weeks

Clinical global
impressions
(improvement) at 7
weeks

Academic
outcomes at 7
weeks

ADHD symptoms
(Conners Parent
Questionnaire) at 8
weeks

ADHD symptoms
(Conners
Abbreviated Parent
Questionnaire) at 6
weeks
Discontinuation due
to adverse events
at 6 weeks

Discontinuation due
to adverse events
at 8 weeks
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Comments

ADHD-RS-IV
score of 28 or
higher

63% had
previously been
treated with
ADHD
medication;
previous non-
responders to
OROS MPH
excluded and
those whose
current ADHD
medication
provided
effective control
of their
symptoms.

68.7% combined
subtype

Unclear line of
treatment

Unclear line of
treatment.

All subjects were
required to have
scores of at least
1.5 on the
Conners Parent
Questionnaire
Hyperactive-
Immature or
Conduct
Disorder factors,
and the
Hyperactive or
Conduct
Disorder factors
from the
Conners
Teacher
Questionnaire.

Unclear line of
treatment.

All subtypes
(Inattentive
(12.6%),
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Davari-
ashtiani
2010"%®

De Jong
2009*

Intervention and
comparison

Comparison:
Placebo (n=79)

Intervention:
Buspirone maximum
dose 45mg/d (n=18)

Comparison:
Methylphenidate
maximum dose
60mg/d(n=16)

Intervention:
Atomoxetine
1.2mg/kg per day.
Mean dose
1.11(0.12)mg/kg per
day

Comparison:
Placebo

Crossover trial:
ADHD alone (n=16)

ADHD and reading
disorder (n=20)

Population

symptoms. (n=217)

Children aged 6-12
years who met
DSM-IV-TR
diagnostic criteria
for ADHD. (n=34)

Children aged 8 to
12 years who met

DSM-IV criteria for
ADHD and reading
disorder. (n=36)

Outcomes

ADHD symptoms
(ADHD Rating
Scale) at 6 weeks
Serious adverse
events at 6 weeks

Discontinuation due
to adverse events
at 6 weeks

ADHD symptoms
(ADHD Rating
Scale) at 4 weeks
Clinical global
impressions —
Improvement scale
at 4 weeks
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Comments

Hyperactive
(3.3%), and
Combined
(84.1%)).
Subjects had a
baseline score of
24 or more on
the ADHD-RS-IV
and a baseline
score of 14 or
more for males
and 12 or more
for females on
the oppositional
subscale of
CPRS-R.L.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.
Drug naive.

All children
diagnosed with
combined ADHD
subtype. Mean
baseline severity
scores on
ADHD-RS was
around 32 for
parent and
teacher.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.

Unclear line

All children
diagnosed with
combined
subtype. Mean
(and SD) ADHD-
RS score in the
ADHD alone
group, was 37.8
(9.0), in the
combined
ADHD-RD group
was 39.0 (9.1).
Baseline scores
of ADHD-RS
show the
majority of the
population had
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Dell’agnello
2009%%

Dittmann
2011%%;
Wehmeier
2011°%%°

Findlin
2008%

Gadow
2008259(261;
Gadow
2007 %9

Gau
2007°%°

Intervention and
comparison

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

Comparison:
Placebo (n=32)

Intervention:
Atomoxetine max
dose 1.2mg/kg
(n=121)

Comparison:
Placebo (n=60)

Intervention:

OROS
methylphenidate,
max dose 54mg/day
(n=91)

Comparison:
Placebo (n=85)

Intervention: IR
Methylphenidate 0.1-
0.5mg/kg per day

Comparison:
Placebo

Crossover trial
(n=31)

Intervention:

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

Population

Children aged 6-15
years who met
DSM-1V diagnostic
criteria for ADHD
and oppositional
defiant disorder.
(n=137)

Children aged 6-17
years who met
DMS-IV criteria for
ADHD (n=181)

Children aged 6-12
years who met
DMS-IV criteria for
ADHD (n=274;
n=98 in third arm
not relevant to
review)

Children aged 6 to
12 years who met
the DSM-III or
DSM-IV criteria for
ADHD

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

Outcomes

ADHD symptoms
(CARS ADHD
index) at 8 weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(Swanson, Nolan,
and Pelham Rating
Scale-Revised) at 9
weeks

Quiality of life at 9
weeks

Discontinuation due
to adverse events
at 5 weeks

ADHD symptoms
(Abbreviated
teachers/parents
rating scale,
Conners rating
scale) at 2 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
Discontinuation due
to adverse events
at 6 weeks
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Comments
severe ADHD.

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

89% of the
population
diagnosed with
combined
subtype.

44% previously
treated with a
stimulant.

75% of the
population
diagnosed with
combined
subtype.

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/impu
Isive subtype
and 1.06% of the
unclassified
subtype.

Subtype not
stated

37% had
previous history
of medication for
ADHD

Mean score of
20.7 on Child
Symptom
Inventory (parent
rated)

64% drug naive.

Baseline scores
of CGI-S show
the majority of
the population
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Intervention and

Study comparison Population
Comparison: placebo
(n=34)
Geller Intervention: Children aged 8-17
2007°" Atomoxetine, max years diagnosed
dose 120 mg/day with ADHD
(n=87) according to the

DSM-IV. (n=176)

Comparison:
Placebo (n=89)

Greenhill (n=155) Intervention  (n=321) Children

20022 1: CNS stimulants —  aged 6 to 16 years
Methylphenidate diagnosed with
(maximum ADHD according to
60mg/day) DSM-IV criteria

(n=159) Intervention
2: No treatment -

Placebo.
Handen Intervention 1: Children aged 5 to
2015 3%® Atomoxetine (n=32), 14 years who met
mean dose 49.8 the DSM-IV criteria
(23.3) mg/ day. for ADHD (n=128)

Intervention 2:
Atomoxetine and
parent training
(n=32)

Comparison: placebo
(n=64)

Harfterkam Intervention: Children aged 6 to
p2012°"%,  Atomoxetine, fixed 17 diagnosed with

Outcomes

ADHD symptoms
(ADHD - Rating
Scale) at 12 weeks
Discontinuation due
to adverse events
at 12 weeks

Discontinuation due
to adverse events
at 3 weeks

ADHD symptoms
total at 10 weeks
CGlI-l at 10 weeks
behaviour
outcomes at 10
weeks

ADHD symptoms
(ADHD - Rating
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Comments
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-1V 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/impu
Isive.

Combined and
predominantly
hyperactive/impu
Isive subtypes
only

64% had been
previously
treated for
ADHD

Severity: mixed

37% received no
previous drug
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Harfterkam
p 2014%*

Huss 2014
340

Jahangard
2017 **°

Jain
2011%°

Jafarinia
2012%%

Intervention and
comparison

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

Comparison:
Placebo (n=49)

Intervention 1:
Guanfacine 4-
7mg/day (n=115)

Intervention 2:
Atomoxetine
1.2mg/kg per day;
mean dose
42.1(20.1)mg per
day mean (n=112)

Comparison: placebo
(n=111)

Intervention:
Risperidone 0.5
mg/d

(=42)

Comparison: placebo
(n=42)

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

Intervention:
Bupropion 100mg/d
if <30kg, 150mg/d if
>30kg(n=20)

Comparison:
Methylphenidate
20mg if <30kg, 30mg

Population

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)

Children aged 7 to
10 years who met
the DSM-IV criteria
for ADHD (n=84)

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

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

Outcomes

Scale) at 8 weeks
Clinical global
impressions -
Improvement) at 8
weeks
Discontinuation due
to adverse events
at 8 weeks

Clinical global
impressions —
improvement at 10
to 13 weeks
ADHD symptoms
(ADHD Rating
Scale) at 10 to 13
weeks
Discontinuation due
to adverse events
at 13 weeks

ADHD symptoms —
inattention,
hyperactivity
Behaviour
outcomes
Emotional
dysregulation

All reported PT at 8
weeks

ADHD symptoms
(ADHD rating
scale) at 8 weeks
Serious adverse
events at 8 weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
Serious adverse
events at 6 weeks
Discontinuation due
to adverse events
at 6 weeks
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Comments
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.

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

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

Unclear line of
treatment

All participants
were on
methylphenidate
(2 mg/kg/d),
Ritalin,
sustained.

Minimum score
of 26 on ADHD-
RS

All patients were
drug naive.

All subjects
scored over 1.5
SD above age-
standard norms
for ADHD-RS.
Subtype
diagnosis not
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Intervention and
Study comparison

is >30kg (n=20)

Kahbazi Intervention:

2009°*! Modafinil 200mg is
<30kg, 300mg if
>30kg (n=23)

Comparison:
Placebo (n=23)

Kelsey Intervention:

2004>° Atomoxetine.
Maximum of
1.8mg/kg per day
(n=133)

Comparison:
Placebo. (n=64)

Kratochvil Intervention:
2005°%° Atomoxetine
1.2mg/kg per day

Population Outcomes

Children and ADHD symptoms
adolescents aged (ADHD - Rating
6-15 who met the Scale) at 5 weeks
DSM-1V diagnostic

criteria for ADHD

(n=46)

Children aged 6-12 ADHD symptoms

who met ADHD (ADHD - Rating

diagnostic criteria Scale) at 8 weeks

as defined by DSM-  Discontinuation due

IV (n=197) to adverse events
at 8 weeks

Children aged 7-17 ADHD symptoms
years old who met  (ADHD-RS) at 8
ADHD diagnostic weeks
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Comments
stated. Baseline
scores of ADHD-
RS show the
majority of the
population had
severe ADHD.

New patients,
implied drug
naive.

All patients with
combined
subtype. ADHD-
RS-1V total or
subscale scores
> 1.5SD
compared to
norms for age
and gender.
Mean baseline
scores
approximately
36. All subjects
had combined-
type ADHD.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.

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

All/mixed
subtypes (77.3%
combined,
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Kratochvil
20113%°

Kollins
2011°"®

Martenyi
2010%

Intervention and
comparison

and fluoxetine
20mg/day (n=127)

Comparison:
Atomoxetine
1.2mg/kg per day
and placebo; (n=46)

Intervention:
Atomoxetine 0-8-
1.8mg/kg/d (n=51)

Comparison:
Placebo (n=50)

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)

Population
criteria as defined
by DSM-IV and
comorbid
depressive or
anxiety symptoms
(n=173)

45.7% of
participants had
major depression
and 31.85%
generalised anxiety
disorders

Children aged 5-6
years old who met
ADHD diagnostic
criteria as defined
by DSM-IV (n=101)

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

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

Outcomes

Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD-RS) at 8
weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
Discontinued due
to adverse effects
at 6 weeks

ADHD
symptoms(ADHD -
Rating Scale) at 6
weeks

Serious adverse
events at 6 weeks
Discontinuation due
to adverse events
at 6 weeks
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Comments
20.7%
inattentive and
2% hyperactive).
Line of treatment
unclear.

ADHD-RS
scores at least
1.5SDs above
age and gender
norms.

All/mixed
subtypes (82%
combined). 18%
of participants
not drug naive.
Participants had
mean total
ADHD-RS
scores were 38
(parent) and 36
(teacher) at
baseline.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.

Previous
treatment
allowed,
proportion not
stated.

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

All participants
were stimulant
naive, however
40% were on
nootropics
(n=30) or
psychotropics
(n=14) before
the trial, and
10% continued
another
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Michelson
2001*°*(Ne
wcorn
2005)*"’

Michelson
2002*4°

Mohamma
di 2010%°

Intervention and
comparison

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

Comparison:
Placebo (n=84)

Intervention
Atomoxetine.
Maximum 1.5mg/kg
per day. (n=85)

Comparison:
Placebo. (n=85)

Intervention:
Amantadine
100mg/d if <30kg,
150mg/d if >30kg
(n=20)

Comparison:
Methylphenidate 20-
30mg/d (n=20)

Population

Children and
adolescents aged
8-18 who met the
DSM-IV diagnostic
criteria for ADHD
(n=297)

Children aged 6-16
who met DSM-IV
criteria for ADHD
(n=170)

Children and
adolescents aged
6-14 who met the
DSM-IV diagnostic
criteria for ADHD
(n=40)

Outcomes

Quality of life at 13
weeks

ADHD symptoms
(ADHD - Rating
Scale) at 13 weeks
Clinical Global
Impressions -
Improvement scale
at 13 weeks

Behavioural
outcomes at 13
weeks
Discontinuation due
to adverse events
at 13 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
Discontinuation due
to adverse events
at 6 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
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Comments

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.

Unclear line of
therapy.

All/mixed
subtypes.
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.

55.3% had
previous
stimulant
treatment.
ADHD-RS-IV
scores 1.5
above gender
and age norms

New patients,
implied drug
naive.

All patients with
combined
subtype. ADHD-
RS-IV >1.5SD
above general
population.
Mean ADHD-
RS-1V subscales
at baseline =
~15 (inattentive;
parent) and 17
(hyperactivity/im
pulsivity; parent).
Baseline scores
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Mohamma
di 2012%°

Montosya
2009*%°

Nagaraj
2006%®

Nair
2009*7°

Intervention and
comparison

Intervention:
Buspirone 20mg if
<30kg, 30mg if
>30kg (n=23)

Comparison:
Methylphenidate
20mg if <30kg, 30mg
if >30kg(n=23)

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

Comparison:
Placebo (n=51)

Intervention:
Risperidone. No
dosage details
provided. (n=20)

Comparison:
Placebo (n=20)

Intervention:
Clonidine 8 pg/kg
(n=25)

Comparison:
Carbamazepine. No
dosage details
provided. (n=25)

Population

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

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

Children up to 12
years of aged
diagnosed with
autism according to
the Diagnostic and
Statistical Manual
of Mental
Disorders-IV
criteria (n=40)

Children aged 4-12
years diagnosed
with ADHD as per
the DSM-IV criteria
(n=50)

Outcomes

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks

ADHD symptoms
(ADHD - Rating

Scale) at 12 weeks

Behavioural
outcomes at 24
weeks

ADHD symptoms
(Vanderbilt rating
scale) at 4 weeks
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Comments

of ADHD-RS
show the
majority of the
population had
moderate
ADHD.

All patients drug
naive.

All patients had
combined
subtype of
ADHD. 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.

Unclear line.

All/mixed
subtypes were
included.

Unclear line.

The predominant
subtype of
ADHD was the
combined type
(55%). 15% of
the study group
also had conduct
disorder, 12.5%
had seizures,
and 10% had
ODD. Total
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Newcorn
2008%"

Newcorn
2013%"®
(Stein
2015°%)

Palumbo
2008*%°
(Cannon
2009,
Daviss
2008'%%)

Intervention and
comparison

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
4mg/d (n=227)

Comparison:
Placebo (n=113)

Interventions:

Clonidine, maximum
dose 0.6mg/day
(n=31)
Methylphenidate,
maximum dose
60mg/day (n=29)
Methylphenidate and
clonidine
combination
(maximum doses
60mg/day and
0.6mg/day
respectively) (n=32)

Comparison:
Placebo (n=30)

Population

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 aged 7-12
who met the DSM-

IV diagnostic
criteria for ADHD
(n=122)

Outcomes

Quality of life at 6
weeks

ADHD symptoms
(CPRS) at 6 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 8 weeks
Academic
outcomes at 8
weeks

ADHD symptoms
(Conners ASQ-T)
at 16 weeks
Behavioural
outcomes at 16
weeks
Discontinuation due
to adverse events
at 16 weeks
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Comments

scores on
Vanderbilt rating
scale were
approximately
45 at baseline.

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.

An estimated
47% of
participants had
been previously
treated with
stimulants, and
7% had been
previously
treated with
clonidine.
Participants
were required to
have a CGAS
score of less
than 70

75% combined
subtype, 18.8%
inattentive, 6.2%
hyperactive/impu
Isive.
Approximately
half of the
population had
comorbid ODD
suggesting
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Pliszka
2000°%

Rugino
2003898

Sallee
2009 **

Scabhill
2001°%

Scabhill
2015°%

Intervention and
comparison

Intervention:
Methylphenidate, 5-
10mg BD-TDS (n =
20)

Comparison:
Placebo (n=18)

Intervention:
Modafinil, 200-
300mg/day (n=11)

Comparison:
Placebo (n=11)

Intervention:
Guanfacine (n=258)
All doses -1, 2, 3
and 4mg/day.

Comparison:
Placebo (n=66)

Intervention:
Guanfacine 0.5mg
TDS (n=17)

Comparison:
Placebo (n=17)

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

Comparison: placebo
(n=32)

Population

Children (mean age
8.1+ 1.4 years)
diagnosed with
ADHD established
using the
Diagnostic
Interview Schedule
for Children (n=58;
n=20 randomised
to intervention not
relevant to this
review)

Children aged 5-15
who met DSM-IV
for ADHD (n=22)

Children and
adolescents 6-17
meeting DSM-IV-
TR ADHD criteria
(n=324)

Children aged 7-15
who met DSM-IV
criteria for ADHD
and DSM-IV criteria
for tic disorder
(n=34)

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

Outcomes

Clinical global
impressions -
Improvement scale
at 3 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
Discontinuation due
to adverse events
at 6 weeks

ADHD symptoms
(ADHD Rating
Scale) at 6 weeks
Clinical global
impressions —
improvement at 6
weeks
Discontinuation due
to adverse events
at 6 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 8 weeks
Clinical global
impressions —
Improvement scale
at 8 weeks

ADHD symptoms
(ADHD - Rating
Scale)at 8 weeks
Behavioural
outcomes at 8
weeks

Serious adverse
events at 8 weeks
Discontinuation due
to adverse events
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Comments

moderate
ADHD.

21% had had
prior stimulant
treatment.

All subjects had
to be at least 1.5
SD above the
mean for his/her
age and sex on
the IOWA CTRS
I/O factor.

Unclear line

All subjects had
an average
percentile score
for the ADHD
Rating Scale IV
of 70 or higher

73% combined,
26% inattentive,
2%
hyperactive/impu
Ise

Severity: Mixed
(Mean ADHD-
RS-IV score of
40.1 (SD 8.65))
Unclear line of
treatment

30% of the
population had
had previous
treatment. All
subjects had to
have a baseline
score of 1.5 or
more SD for age
and gender on
the 10 item
conners
hyperactivity
index

Mixed line of
treatment.

A minimum
score of 24 on
the parent-rated
Aberrant
behaviour
Checklist-
hyperactivity
subscale, a CGl-
S score of
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Simonoff
2013385

Singer
1995°"

Spencer
2002 **

Spencer
2002 %

Intervention and
comparison

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

Comparison:
Placebo (n=61)

Interventions:

Desipramine 25mg

QDS
Clonidine 0.05mg
QDS

Comparison:
Placebo

Crossover trial
(n=34)

Intervention:
Atomoxetine.
Maximum 2mg/kg
per day (n=127)

Comparison:
Placebo (n=126)

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

Comparison:

Population

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

Children aged 7.2-
13.6 diagnosed
with ADHD as per
the DSM-III criteria
(n=34)

Children diagnosed
with ADHD as per
the DSM-IV criteria
(n=291; n=38
randomised to
intervention with no
reported data)

Children diagnosed
with ADHD as per

the DSM-IV criteria.

All subjects had a
history of Tourette
disorder or non-

Outcomes
at 8 weeks

ADHD symptoms
(Conners ADHD

index) at 16 weeks
Discontinuation due

to adverse events
at 16 weeks

Behavioural
outcomes at 6
weeks

ADHD symptoms
(ADHD - Rating
Scale) at 9 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 6 weeks
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Comments

moderate or
greater and an
IQ 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

All patients drug
naive.
Comorbidities tic
disorder and
Tourette’s.
Baseline scores
of the child
behaviour
checklist show
the majority of
the population
had severe
ADHD.

All patients drug
naive

Patients were
required to have
a score on the
ADHD-RS at
least 1.5 SDs
above the age
and gender
norms for their
diagnostic
subtype.
Baseline scores
of ADHD-RS
show the
majority of the
population had
severe ADHD.

53.6% had
received
previous
stimulants.
Baseline scores
of ADHD-RS
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Spencer
2008 >’

Takahashi
2009

Tramontina
2009%%°

Intervention and
comparison

Placebo (n=20)

Intervention:
Atomoxetine 0.5-
1.5mg/kg per day
(n=61)

Comparison:
Placebo (n=56)

Intervention 1:
Atomoxetine
0.5mg/kg per day
(n=62)

Intervention 2
Atomoxetine
1.2mg/kg per day
(n=60)

Intervention 3
Atomoxetine
1.8mg/kg per day
(n=61)

Comparison: placebo

(n=62)

Intervention:
Aripiprazole 5 —
20mg/day (n=18)

Comparison:
Placebo (n=25)

Population
Tourette disorder
chronic tic
disorders.

(n=41)

Children aged 7 to

17 years who met

the DSM-IV criteria

for ADHD and
Tourette’s
syndrome (n=117)

Children aged 6-17

diagnosed with
ADHD as per the
DSM-IV criteria
(n=245)

Children aged 8-17

diagnosed with
ADHD as per the

DSM-IV criteria and
DSM-IV bipolar 1 or

2 disorder (n=43)

Outcomes

ADHD symptoms
(ADHD-RS) at 8
weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD - Rating
Scale) at 8 weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD (Swanson,
Nolan, and Pelham
Rating Scale-
Revised) symptoms
at 6 weeks
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Comments

show the

majority of the
population had
severe ADHD.

65.9% combined
type; 31%
inattentive; 4.1%
hyperactivity
subtype

ADHD-RS

scores 1.5SDs
above age and
gender norms

68.4% of
participants had
previously used
stimulants.

46% stimulant
naive, 61.2%
inattentive
subtype, 34.2%
combined, 4.5%
hyperactive/impu
Isive. Baseline
scores of ADHD-
RS show the
majority of the
population had
severe ADHD.

None of the
patients had
previously been
treated with
aripiprazole.
All/mixed
subtypes (79%
of patients were
of combined
subtype of
ADHD and 21%
of either
inattentive or
hyperactive/impu
Isive subtype.
Mean SNAP-IV
score = 2.21
(intervention)
and 2.02
(control); scale =
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Van der
heijden
2007°%®

Wang
2007131

Wehmeier

2012%%°

Intervention and
comparison

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)

Intervention:
Atomoxetine. Target

Population

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)

Children aged
between 6-12,

Outcomes

Quality of life at 4
weeks

Behavioural
outcomes at 4
weeks
Discontinuation due
to adverse events
at 4 weeks

ADHD symptoms
(ADHD Rating
Scale) at 8 weeks
Behavioural
outcomes at 8
weeks
Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD Rating
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Comments
0-3. Baseline
scores of CGI-S
show the
majority of the
population had
moderate
ADHD.

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/impu
Isive 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/impu
Isive subtype).
Baseline scores
of CGI-S show
the majority of
the population
had moderate
ADHD.

75.2% of the
study population
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(Wehmeier
2015%*,
Wehmeier
2014°%%%)

Wehmeier
2011%7

Wietecha
2013°%%°
(Saylor
2009°>*
Wietecha
2009°™)

Wilens
2015%%

Intervention and
comparison

dose 1.2mg/kg/day
(n=63)

Comparison:
Placebo (n=62)

(n=64) Intervention
1: CNS stimulants —
Atomoxetine
(1.2mg/kg per day)

(n=64) Intervention
2: No treatment.
Matching placebo.

Intervention:
Atomoxetine
1.2mg/kg per day
(n=120)

Comparison:
Placebo (n=89)

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

Comparison:
Placebo (n=155)

Population
diagnosis of ADHD
according to DSM-
IV criteria (n=125)

(n=128) children
aged 6 to 12 years
who met the DSM-
IV criteria for ADHD

Children aged
between 6-12,
diagnosis of ADHD
according to DSM-
IV criteria (n=209)

Children aged 13-
17 who met DSM-
IV criteria for ADHD
(n=312)

Outcomes
Scale) at 8 weeks

Discontinuation due
to adverse events
at 8 weeks

ADHD symptoms
(ADHD Rating
Scale) at 16 weeks

ADHD symptoms
(ADHD Rating
Scale) at 13 weeks

Academic
achievement at 13
weeks
Discontinuation due
to adverse events
at 13 weeks
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Comments

were stimulant
naive, previous
treatment with
atomoxetine was
an exclusion
criteria.

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/impu
Isive subtype.
Baseline scores
of CGI-S show
the majority of
the population
had moderate
ADHD.

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

55% previous
stimulant use.
48% combined
subtype, 49.8%
inattentive
subtype.

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

Around 75% of
the population
had previously
used stimulant
medication
Baseline scores
of CGI-S show
the majority of
the population
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Wolraich
20017

Zarinara
2010™

Intervention and
comparison

Intervention: IR-
Methylphenidate 18-
54mg/day(n=94)
Intervention 2:
OROS-MPH 18-
54mg/day (n=95)
Comparison: placebo
(n=89)

Intervention:
Venlafaxine 50mg if
<30kg, 75mg if
>30kg (n=19)

Comparison:
Methylphenidate
20mg if <30kg, 30mg
if >30kg (n=19)

Population

Children and
adolescents 6-12
meeting DSM-IV-
TR ADHD criteria
(n=278)

Outcomes

ADHD symptoms
(IOWA Conners
and SNAP-IV) at 4
weeks

Clinical global
impressions —
improvement at 4
weeks
Discontinuation due
to adverse events
at 4 weeks

Children aged 6-13 ADHD symptoms

diagnosed with
ADHD as per the

DSM-IV-TR criteria.

(n=38)

See appendix D for full evidence tables.

1.1.35

39 RCTs were included in the review
,392 ,400 ,445 ,448 ,493 ,521 ,523 ,526 ,532 ,590 ,592 ,607 ,619 ,620 ,624 ,665 ,666 ,688 ,710

Included studies (adults)

(ADHD Rating
Scale) at 6 weeks

Comments
had moderate
ADHD. 68%
combined
subtype, 29%
inattentive
subtype, 3%
hyperactive
subtype.

73.4%
combined,
19.5%
inattentive and
7.1%
hyperactive/impu
Isive

20.2%received
no stimulant
therapy, 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

All participants
combined
subtype.
Baseline ADHD-
RS-IV scores
were ~ 30
(teacher)

8,11,12,16 ,21,34 ,50 ,84,90 ,91,110,117 ,140 ,162 ,216 ,281 ,286 ,287 ,305 ,385

that evaluated the effectiveness

of pharmacological treatments in adults these are summarised in Table 4 below. The
following comparisons were included in this review:

e Eight RCTs compared immediate release methylphenidate versus placebo

,590,592 ,624 ,665
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21,110 ,385,392
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e twelve RCTs compared controlled release methylphenidate versus placebo
,140,162 ,281 ,286 ,445 ,523 ,532 ,592

three RCTs compared dexamphetamine versus placebo
three RCTs compared lisdexamfetamine versus placebo
ten RCTs compared atomoxetine versus placebo
one RCT compared guanfacine versus placebo
one RCT compared guanfacine versus dexamphetamine °%°
one RCT compared reboxetine versus placebo
one RCT compared venlafaxine versus placebo **
two RCTs compared bupropion versus placebo
one RCT compared bupropion versus methylphenidate
two RCTs compared modafinil versus placebo
one RCT compared modafinil versus dexamphetamine ®*°
one RCT compared atomoxetine and buspirone versus placebo *°

8,11,84

620

526

305,392

392
50,619

21,90 ,91 ,117

493,619,620

12,16 ,216 ,287 ,400 ,448 ,607 ,666 ,688 ,710

Evidence from these studies is summarised in the clinical evidence summary below (Table
37, Table 38, Table 39, Table 40, Table 41, Table 42, Table 43, Table 44, Table 45, Table 46
Table 47, Table 48, Table 49, Table 50).

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.

Table 4: Summary of studies included in the review for adults

Study

Adler
2008
(Mattingly
2013“%
Adler
2009,
Kollins
2011°%%)

Adler
2009*

Adler
2009"
(Brown
2011

Intervention and
comparison

Interventions:
Lisdexamfetamine
dimesylate 30mg/d
(n=119),
lisdexamfetamine
dimesylate 50mg/d
(n=117),
lisdexamfetamine
70mg/d (n=122)

Comparison:
Placebo
(n=62)
Intervention:

Atomoxetine
80mg/d (n=224)

Comparison:
Placebo (n=218)

Intervention:
Atomoxetine (mean
dose 84.5mg/day)
(n=94)

Population

Adults aged 18-55
years diagnosed
with ADHD
according to
DSM-1V criteria.
(n=420)

Adults aged 18-65
who met DSM-IV
criteria for ADHD
and social anxiety
disorder. (n=442)

Adults aged 18 to
54 years who met
the DSM-IV
criteria for ADHD
(n=206)

Outcomes

Clinical Global
Impressions -
Improvement
scale at 4 weeks
Discontinuation
due to adverse
events at 4 weeks

Quality of life at
16 weeks

ADHD symptoms
(Conners Adult
ADHD Rating
scale) at 16
weeks

CGl-I at 16 weeks
Discontinuation
due to adverse
events at 16
weeks

Quality of life at 6
months

ADHD symptoms
(Adult ADHD Self
Report; Adult

© National Institute for Health and Care Excellence, 2017

33

Comments

Unclear line of
treatment.

All subjects had
moderate to severe
ADHD as rated by a
clinician on ADHD-
RS (scores 28 or
above).

Unclear line of
treatment.

86.9% generalized
social anxiety
disorder, 23.3% also
had generalised
anxiety disorder.
Baseline scores of
CGI-S show the
majority of the
population had
moderate ADHD.

72% combined
subtype

Unclear line of
treatment; exclusion
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Adler
2009%

Adler
2013%(Adler
2013°

Amiri
2012

Arnold
2014°°

Intervention and
comparison

Comparison:
Placebo (n=112)

Intervention:
Methylphenidate
36-108mg/day
(mean dose
67.7mg/day)
(n=113)

Comparison:
Placebo (n=116)

Intervention:
Lisdexamfetamine
dimesylate (30-
70mg/day) (n=80)

Comparison:
Placebo (n=81)

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

Population

Adults aged 18 to
65 years who met
the DSM-IV
criteria for ADHD
(n=229)

Adults aged 18 to
55 years who met
the DSM-IV
criteria for ADHD
(n=161)

Adults aged 18-45

years diagnosed
with ADHD
according to
DSM-1V criteria.
(n=44)

Adults aged 18
and over
diagnosed with
ADHD according

to DSM-IV

criteria. (n = 338)

Outcomes

ADHD
Investigator
Symptom Rating
Scale; Conners
Adult ADHD
Rating Scale) at 6
months
Discontinuation
due to adverse
events (6 months)

ADHD symptoms
(Adult ADHD
Investigator
Symptom Report
Scale) at 7 weeks
Discontinuation
due to adverse
events at 7 weeks

ADHD symptoms
(ADHD Rating
Scale) at 10
weeks

Quality of life at
10 weeks
Discontinuation
due to adverse
events at 10
weeks

ADHD symptoms
(Conners Adult
ADHD Rating
scale) at 6 weeks
Serious adverse
events at 6 weeks
Discontinuation
due to adverse
events at 6 weeks

Quality of life at 9
weeks

ADHD symptoms
(Adult ADHD Self
Report Scores) at
9 weeks
Behavioural
outcomes at 9
weeks
Discontinuation
due to adverse
events at 9 weeks
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Comments

criteria: failure to
respond to an
adequate trial of
ADHD stimulant
medication,
buproprion or other
non-stimulant
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

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.
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Biederman
2006

Biederman
2010%

Biederman
2012%

Bouffard
20030

Bron 2014’

Intervention and
comparison

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)

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

Comparison:
Placebo (n=34)

Intervention: IR
methylphenidate,
max dose 15 mg
TDS

Comparison:
Placebo

Crossover trial:
(n=38)

Intervention:
OROS
methylphenidate
72mg per day

Comparison:
Placebo

Crossover trial:
(n=27)

Population

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)

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

Adults aged 17-51
years with ADHD
according to
DSM-IV

Adults aged 18-55
years with ADHD
diagnosed by
DSM-IV

Outcomes

Discontinuation
due to adverse
events at 6 weeks

ADHD symptoms
(Adult ADHD
Investigator
Symptom Report
Scale) at 6 weeks
Discontinuation
due to adverse
events at 6 weeks

ADHD symptoms
(ADHD Rating
scale) at 6 weeks
Behavioural
outcomes at 6
weeks
Discontinuation
due to adverse
events at 6 weeks

ADHD symptoms
(Conners Adult
ADHD Rating
scale) at 4 weeks
Behavioural
outcomes at 4
weeks

Discontinuation
due to adverse
events at 6 weeks
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Comments

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

Unclear line of
treatment

Unclear line of
treatment.

Unclear line of
treatment.

All subjects scored
1.5 or more on at
least 1 ADHD self-
report questionnaire
(either Conners'
Adult ADHD Rating
Scale or the Adult
ADHD Problem
Behaviours scale

All participants were
drug naive, and were
initiated in an open
label
methylphenidate
phase, followed by
the double blind
phase.

All participants had
combined subtype of
ADHD. Baseline
scores of ADHD-RS
show the majority of
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Casas
20130
(Kooi;
2013°%%)

Chronis-
tuscano
2008

Durrell
2013%°
sAdIer 2014

)

Ginsberg
2012°%

Intervention and
comparison

Intervention:
OROS
Methylphenidate
54-72mg/day
(n=182)

Comparison:
Placebo (n=97)

Intervention:
Methylphenidate,
max dose 90 mg
(n=9)

Comparison:
Placebo (n=11)

Intervention:

Atomoxetine, 80-

100mg/day. Mean
dose 87.1mg/day
(n=220)

Comparison:
Placebo (n=225)

Intervention:
Methylphenidate
OROS 72mg/d
(n=15)

Comparison:
Placebo (n=15)

Population

Adults aged 18-65
years who met
the DSM-IV
criteria for ADHD
(n=279)

Adults aged 18
and over with
ADHD diagnosed
by DSM-IV (n=20)

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

Adult male prison
inmates aged 21-
61 years with
ADHD according
to DSM-IV
criteria. (n=30)

Outcomes

ADHD symptoms
(Conners self-
reported and
investigator
reported scales)
at 13 weeks
Discontinuation
due to adverse
events at 13
weeks

ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 2 weeks

Quiality of life at
12 weeks
ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 12
weeks
Behavioural
outcomes at 12
weeks
Discontinuation
due to adverse
events at 12
weeks

ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 5 weeks
Behavioural
outcomes at 5
weeks
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Comments

the population had
moderate ADHD.

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.

Unclear line of
treatment.
Participants included
mothers, 56.5% of
the study population
comprising mothers
were of the
combined subtype of
ADHD, 34.8% of the
inattentive subtype
and 8.7% of the
hyperactive/impulsiv
e subtype. Baseline
scores of CGI-S
show the majority of
the population had
mild ADHD.

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
hyperactive/impulsiv
e subtype.

14% had previously
received
pharmacological
treatment.

93% were of the
combined subtype of
ADHD, 7% were
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Pharmacological treatment

Intervention and

Study comparison

Goodman Intervention:

2016°%° Methylphenidate
OROS 72mg/d
(n=178)
Comparison:

Placebo (n=179)

Goto 2013 Intervention:

Population

Adult male prison
inmates aged 18-
65 years with
ADHD according
to DSM-IV
criteria. (n=357)

Adults aged 18

Outcomes

ADHD symptoms
(Adult ADHD
symptom rating
scale) at 6 weeks
Discontinuation
due to adverse
events at 6 weeks

ADHD symptoms
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Comments

predominantly
inattentive subtype.
23.3% 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

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-0O:SV,
ASRS, CGI-S and
GAF show
participants had
severe ADHD

22% had prior
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Study

287

Hamedi 2014
305

Kooij 2004%%

Kuperman
2001°%%

Lee 2014

Intervention and

comparison
Atomoxetine
(n=195)

Placebo (n=196)

Intervention:
Buproprion
150mg/day
(n=21)

Comparison:
placebo (n=21)

Intervention 1:
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)

Population

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

Adults aged 20 to
60 years who met
DSM-IV criteria
for ADHD (n=42)

Adults aged 20-56
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-1V criteria
for ADHD (n=74)

Outcomes

(Conners Adult
ADHD Rating
Scale) at 10
weeks

Quality of life at
10 weeks
Discontinuation
due to adverse
events at 10
weeks

ADHD symptoms
at 6 weeks

ADHD symptoms
(DSM-IV) at 3
weeks
Discontinuation
due to adverse
events at 3 weeks

ADHD symptoms
(ADHD Rating
Scale) at 7 weeks
Discontinuation
due to adverse
events at 7 weeks

Quiality of life at
10 weeks
ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 10
weeks
Discontinuation
due to adverse
events at 10
weeks
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Comments
stimulant exposure
All participants were
required to have a
CGI-S score of 4 or
more.

Unclear subtype and
line of treatment.

Stimulant naive
population.

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

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,
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Medori

2008%%

Michelson

2003
448

Paterson
1999

Retz 2012°%

Intervention and
comparison

Intervention:
Methylphenidate
18-72mg/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:
Methyphenidate
CR, maximum
daily dose 1mg/kg
(n=84)

Population

Adults aged 18 to
65 years who met
DSM-IV criteria
for ADHD
(N=401)

Adults aged 18
and over who met
DSM-1V criteria
for ADHD (n=536)

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

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

Outcomes

ADHD symptoms
(CAARS self-
report) at 5 weeks
Discontinuation
due to adverse
events at 5 weeks

ADHD symptoms
(Conners Adult
ADHD rating
scale) at 8 weeks
Discontinuation
due to adverse
events at 8 weeks

Clinical Global
Impressions -
Improvement at 6
weeks

ADHD symptoms
(Wender-
Reimherr Adult
Attention Deficit
Disorder Scale) at
8 weeks
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Comments
CGI-ADHD-S score
of 4 or more at
baseline. Baseline
scores of CGI-S
show the majority of
the population had
moderate ADHD.

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/impulsiv
e

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

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

Unclear line of
treatment.

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

Unclear line of
treatment.
Baseline scores of
CGI-S show the
majority of the
population had
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Reimherr
2007°%
(Robison
2010°%%)

Riahi 2010°%

Rosler
2009°%
(Rosler
2010°%")

Spencer
1995°%

Spencer
2005°%(Bied
erman
2006%°

Intervention and
comparison

Comparison:
Placebo (n=78)

Intervention:
Methylphenidate
18-90mg/day

Comparison:
placebo

Crossover trial
(n=47)

Intervention:
Reboxetine, 4 mg
BD (n=23)

Comparison:
Placebo (n=17)

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

Comparison:
Placebo (n=118)

Intervention:
Methylphenidate
average dose
0.92mg/kg per
day

Comparison:
placebo

Crossover trial
(n=25)
Intervention:
Methylphenidate
IR, maximum
dose of 1.3mg/kg
(n=104)

Comparison:
Placebo (n=42)

Population

Adults aged 18 to
65 years who met
the DSM-IV
criteria for ADHD

Adults aged 18
and over who met
DSM-1V criteria
for ADHD (n=40)

Adults age 18 and
over who met
DSM-1V criteria
for ADHD (n=359)

Adults aged 18 to
60 years who met
the DSM-III
criteria for ADHD

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

Outcomes

Clinical Global
Impressions -
Improvement at 8
weeks
Discontinuation
due to adverse
events at 8 weeks

ADHD symptoms
(ADHD-RS) at 4
weeks

Clinical global
impressions
(improvement) at
4 weeks
Emotional
dysregulation at 4
weeks

ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 6 weeks
Behavioural
outcomes at 6
weeks
Discontinuation
due to adverse
events at 6 weeks

Emotional
dysregulation at
24 weeks

Clinical global
impressions —
improvement at 3
weeks

ADHD symptoms
(Adult ADHD
Investigator
Symptom Report
Scale) at 6 weeks
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moderate ADHD.

Line of treatment not
specified

Subtype not
specified

Baseline ADHD-RS
scores of 36.2

Unclear line of
treatment.

38% of the
population had
previous treatment
for ADHD.

Unclear line of
treatment

Unclear subtype
Unclear severity

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)
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Pharmacological treatment

Intervention and

Study comparison

Intervention:
Atomoxetine 80-
100mg/d (n=97)
Intervention 2;
Combination
atomoxetine
(80mg/d) and
buspirone
(40mg/d)

(n=97)

Sutherland
2012°%%

Placebo (n=47)
Interventions:
Dexamphetamine,
max dose 40
mg/day

Modafinil, max
dose 400 mg/day
Comparison:
Placebo

Taylor
2000°*°

Crossover trial:
(n=22)

Interventions:
Dexamphetamine,
max dose 20
mg/day
Guanfacine, max
dose 2 mg/day

Taylor
2001°%°

Comparison:
Placebo
Crossover trial:
(n=17)
Intervention:
Methylphenidate
IR, gradually
titrated up to
15mg TDS

Tenenbaum
2002°%

Comparison:
Placebo

Crossover trial:
(n=24)
Intervention:
Methylphenidate
IR

Wender
1985°%°

Comparison:

Population

Adults aged 18-60
years with ADHD
according to
DSM-IV-TR
criteria and
AISRS (n=241)

Adults aged 18-59
years with ADHD
according to
DSM-IV

Adults who met
DSM-1V criteria
for ADHD

Adults aged 24-53
years with ADHD
according to
DSM-IV-TR
criteria

Adults who met
DSM Il criteria for
ADHD

Outcomes

ADHD symptoms
(Adult ADHD
Investigator
Symptom Report
Scale) at 8 weeks

ADHD symptoms
(DSM-1V Rating
scale) at 2 weeks

ADHD symptoms
(DSM-1V Rating
scale) at 2 weeks

ADHD symptoms
(Barkleys ADHD
Rating Scale) at 3
weeks

Behavioural
outcomes at 2
weeks
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Comments
by age 7 and within
the past month.

Unclear line of
treatment.

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

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.

Subjects had to meet
full DSM-1V criteria
for the disorder by
the age of 7 years as
well as currently.

Unclear line of
treatment.

All subjects were
diagnosed with the
combined subtype of
ADHD.

Unclear line of
treatment.

All subjects had
ADHD, residual type
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Wernicke
2004°°®

Wilens
2008°8

Youn
20117glo
(Wietecha
2012°7%)

Intervention and

comparison

Placebo

Crossover trial:
(n=37)
Intervention:
Atomoxetine
2mg/kg/d (n=102)

Comparison:
Placebo (n=92)

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

Comparison:
Placebo (n=75)

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

Comparison:
Placebo (n=234)

Population

Adults who met
DSM-1V criteria
for ADHD (n=284;
90 not relevant to
this review)

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

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

ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 9 weeks

Clinical Global
Impressions scale
at 13 weeks
ADHD symptoms
(Adult ADHD
Investigator
Symptom Report
Scale) at 13
weeks
Behavioural
outcomes at 13
weeks

Discontinued due
to adverse events
at 13 weeks

ADHD symptoms
(Conners Adult
ADHD Rating
Scale) at 24
weeks
Discontinuation
due to adverse
events at 24
weeks
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Comments

Line of treatment not
stated

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

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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1.1.3.6 Quality assessment of clinical studies included in the evidence review (children under the age of 5)

Table 5: Clinical evidence summary: Methylphenidate versus placebo

Outcomes

ADHD total symptoms
(SNAP-1V total scores,
parent-teacher rated,

</:_’]_)

ADHD total symptoms
parent rated (CPRS DSM-
IV ADHD subscale); 0-54,

lower values are
beneficial

Behavioural symptoms
(CGAS); 0-100; lower
values are beneficial

No of
Participants
(studies)
Follow up

114
(1 study)

4 weeks

14
(1 study)

4 weeks

14
(1 study)

4 weeks

Quality of the
evidence
(GRADE)

VERY LOW'?

due to risk of bias,
imprecision

Low*?
due to risk of bias,
imprecision

Low*?
due to risk of bias,
imprecision

Relative Anticipated absolute effects
effect

(95%

Cl) Risk with Control
RR 2.14 115 per 1000
(0.92 to

4.96)

The mean ADHD symptoms
score in the control groups
was 30.75

The mean CGAS score in
the control groups was 54.33

Risk difference with Methylphenidate
versus placebo (95% CI)

131 more per 1000
(from 9 fewer to 454 more)

The mean ADHD symptoms score in the
intervention groups was
8.92 lower (17.97 lower to 0.13 higher)

The mean CGAS score in the intervention
groups was
4.83 lower (11.13 lower to 1.47 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.

Table 6: Clinical evidence summary: Risperidone versus methylphenidate

Outcomes

ADHD symptoms (ADHD-
RS total scores) Parent
rated; 0-54; lower values

are beneficial

No of
Participants
(studies)
Follow up

33
(1 study)
6 weeks

Quality of the
evidence
(GRADE)

VERY LOW'?
due to risk of
bias,
imprecision

Anticipated absolute effects

Relative
effect
(95% ClI)

Risk with Control

The mean ADHD-RS total score in

the control groups was
15.3

Risk difference with Risperidone
versus methylphenidate (95% ClI)

The mean ADHD-RS total score in the
intervention groups was

1.34 higher

(4.21 lower to 6.89 higher)
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© No of
=z Participants
2 (studies)
9 Outcomes Follow up
QD
- ADHD symptoms (ADHD- 33
2 RS inattentive subscale (1 study)
= scores) parent rated; O- 6 weeks
ol 27; lower values are
ol beneficial
-_f— ADHD symptoms (ADHD- 33
3 RS hyperactivity (1 study)
= subscale) parent rated; 0- 6 weeks
o) 27; lower values are
2 beneficial
& Discontinuation due to 38
) adverse events (1 study)
m 6 weeks
X
(@]

D

i)
3 at very high risk of bias
D
N
o
'_\

1~

Outcomes

ADHD total symptoms (parent rated
CPRS total scores, 0-81, low scores
are beneficial)

ADHD Inattention symptoms (parent
rated; CPRS inattention subscale; O-

Quality of the Relative

evidence effect

(GRADE) (95% Cl)

VERY LOW"?
due to risk of
bias,
imprecision

VERY LOW"?
due to risk of
bias,
imprecision

VERY LOW"*  RRO0.6
due to risk of (0.11to
bias, 3.19)
imprecision

No of

Participants  Quality of the

(studies) evidence

Follow up (GRADE)

42 VERY LOW"?

(1 study) due to risk of

6 weeks bias,
imprecision

42 VERY LOW"?

(1 study) due to risk of

Anticipated absolute effects

Risk with Control

The mean ADHD-RS inattentive

Risk difference with Risperidone
versus methylphenidate (95% ClI)

The mean ADHD-RS inattentive

subscale in the control groups was  subscale in the intervention groups was

6.84

0.74 higher (2.04 lower to 3.51 higher)

The mean ADHD-RS hyperactive The mean ADHD-RS hyperactive
subscale in the control groups was  subscale in the intervention groups was

8.69

167 per 1000

0.31 higher
(3.16 lower to 3.8 higher)

67 fewer per 1000
(from 148 fewer to 365 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

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

Table 7: Clinical evidence summary: Risperidone and methylphenidate versus methylphenidate

Anticipated absolute effects

Risk with
Relative Standard
effect Treatment (pre-

(95% CI) schoolers)

The mean ADHD
symptoms parent
rated score in the
control groups
was 33.85

The mean ADHD
symptoms parent

Risk difference with Risperidone (95% CI)

The mean parent rated ADHD symptoms
score in the intervention groups was
3.33 lower

(12.72 lower to 6.06 higher)

The mean parent rated ADHD inattention
symptoms score in the intervention groups
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No of
Participants
(studies)
Outcomes Follow up
18, low scores are beneficial) 6 weeks
ADHD hyperactivity symptoms 42
(parent rated; CPRS hyperactivity (1 study)
subscale; 0-18, low scores are 6 weeks

beneficial)

CGil-I score of 1 or 2 (high scores are 42

benefical) (1 study)
6 weeks
Behaviour outcomes (parent rated 42
CPRS oppositional defiant disorder (1 study)
subscale; 0-18, low scores are 6 weeks

beneficial)

Discontinued due to adverse events 42
(1 study)

6 weeks

Quality of the
evidence
(GRADE)
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

LOW?
due to risk of
bias

Relative
effect
(95% ClI)

RR 1.23
(0.82 to
1.86)

OR 9.17
(1.45 to
58.07)

Anticipated absolute effects

Risk with
Standard
Treatment (pre-
schoolers)

rated score in the
control groups
was 6.67

The mean ADHD
symptoms parent
rated score in the
control groups
was 7.14

619 per 1000

The mean ADHD
symptoms parent
rated score in the
control groups
was 8.76

Risk difference with Risperidone (95% CI)
was

0 higher

(2.35 lower to 2.35 higher)

The mean parent rated ADHD hyperactivity
score in the intervention groups was

0.38 higher

(1.95 lower to 2.71 higher)

142 more per 1000
(from 111 fewer to 532 more)

The mean behaviour outcome score in the
intervention groups was

1.52 lower

(3.82 lower to 0.78 higher)

240 more per 1000 (from 50 to 530 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.

1.1.3.7 Quality assessment of clinical studies included in the evidence review (children aged 5 to 18 years)

Table 8: Clinical evidence summary: Immediate release methylphenidate versus placebo

Outcomes No of

Quality of

Relative

Anticipated absolute effects
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ADHD total symptoms
parent rated (Abbreviated
parent rating scale and
Conners ADHD index;
lower values are beneficial)

ADHD total symptoms
parent rated (ASQ-P; 0-20;
low values are beneficial,
change scores reported)

ADHD total symptoms
parent rated, (Conners
ADHD index; PT; 0-30; low
values are beneficial; final
values reported)

ADHD total symptoms
teacher rated (Conners
ADHD index and
abbreviated parent rating
scale; lower values are
beneficial; final values
reported; crossover trials)

ADHD total symptoms
teacher rated (ASQ-T; O-
20; low values are
beneficial; change scores
reported)

ADHD total symptoms
teacher rated, (Conners
ADHD index; 0-30; lower
values are beneficial; final

Participants
(studies)
Follow up

62
(2 studies)
4-7 weeks

128
(2 studies)
16 weeks

122
(1 study)
16 weeks

62
(2 studies)
4-7 weeks

128
(2 studies)
16 weeks

122
(1 study)
16 weeks

the evidence
(GRADE)

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

Low"?

due to risk of
bias,
imprecision

MODERATE!
due to risk of
bias

effect
(95% ClI)

Risk with Control

The mean ADHD symptoms parent
rated score in the control groups
was 77.2

See comment®

The mean ADHD symptoms parent
rated score in the control groups
was 22.4

The mean ADHD symptoms parent
rated score in the control groups
was 58.5

The mean ADHD symptoms teacher
rated score in the control groups
was -3.2

The mean ADHD symptoms parent
rated score in the control groups
was 18.6

Risk difference with Immediate
release methylphenidate versus
placebo (95% CI)

The mean parent rated ADHD
symptoms score in the intervention
groups was

0.53 standard deviations lower
(0.91 to 0.16 lower)

The mean parent rated ADHD
symptoms score in the intervention
groups was 3.71 lower (6.71 lower to
0.7 lower)

The mean parent rated ADHD
symptom score in the intervention
groups was

3.3 lower

(3.75 to 2.85 lower)

The mean parent rated ADHD
symptoms score in the intervention
groups was

0.94 standard deviations lower
(1.33 to 0.55 lower)

The mean parent rated ADHD
symptoms score in the intervention
groups was 2.93 lower (5.51 to 0.36
lower)

The mean parent rated ADHD
symptom score in the intervention
groups was

4.1 lower
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Outcomes
values reported)

ADHD hyperactivity
symptoms parent rated;
(SNAP-1V and parent
symptom questionnaire
hyperactivity subscales,
lower values are beneficial)

ADHD hyperactivity
symptoms parent rated;
(Conners Parent ADHD
Index Hyperactivity
subscale), 0-15, lower
values are beneficial

ADHD hyperactivity
symptoms teacher rated
(SNAP-IV hyperactivity
subscale; 0-3, PT; lower
values are beneficial)

ADHD hyperactivity
symptoms teacher rated
(Conners Teacher ADHD
Index (Hyperactivity; 0-15,
lower values are beneficial)
ADHD inattention
symptoms parent rated;
(SNAP-1V inattention
subscale; 0-3; lower values
are beneficial)

ADHD inattention

No of
Participants
(studies)
Follow up

221
(2 studies)
4-8 weeks

122
(1 study)
16 weeks

183
(1 study)
4 weeks

122
(1 study)
16 weeks

183
(1 study)
4 weeks

183

Relative
effect
(95% ClI)

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

Low?

due to risk of
bias,
imprecision

MODERATE!
due to risk of
bias

MODERATE!

Anticipated absolute effects

Risk with Control

The mean parent rated ADHD
hyperactivity symptom score in the
control groups was 1.83

The mean parent rated ADHD
hyperactivity symptom score in the
control groups was 9.2

The mean ADHD hyperactivity
symptom score in the control groups
was

1.57

The mean ADHD hyperactivity score
in the control groups was
9

The mean SNAP-IV inattention
subscale score in the control groups
was 2

The mean SNAP-IV inattention

Risk difference with Immediate
release methylphenidate versus
placebo (95% CI)

(4.54 lower to 3.66 lower)

The mean parent rated ADHD
hyperactivity symptom score in the
intervention groups was 0.92 standard
deviations lower (1.20 to 0.64 lower)

The mean parent rated ADHD
hyperactivity symptom score in the
intervention groups was

1.5 lower

(3.44 lower to 0.44 higher)

The mean ADHD hyperactivity
symptom score in the intervention
groups was 0.31 lower (0.55 to 0.07
lower)

The mean ADHD hyperactivity score
in the intervention groups was

2.6 lower

(4.68 to 0.52 lower)

The mean SNAP-|V inattention
subscale score in the intervention
groups was 0.61 lower (from 0.83
lower to 0.39 lower)

The mean SNAP-|V inattention
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Outcomes

symptoms teacher rated;
(SNAP-1V inattention
subscale; 0-3; lower values

are beneficial)

CGil-I score of 1 or 2 (much
improved or very much

improved)

Behavioural outcomes
(Children’s Global
Assessment Scale) 0-100,
higher values are beneficial

Discontinued due to
adverse events

Discontinued due to
adverse events

Serious adverse events

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

4 weeks

532
(3 studies)

3 to 9 weeks
126

(2 studies)
16 weeks

352

(2 studies)
3 weeks
181

(2 studies)
16 weeks
144

(1 study)
3 weeks

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

MODERATE"
due to risk of
bias

LOW? due to

risk of bias,
imprecision

Low"
due to
imprecision
Low?®
due to
imprecision

MODERATE®
due to risk of
bias

Relative
effect
(95% ClI)

RR 1.85
(1.56 to
2.19

OR 7.3
(0.76 to
70.45)

OR 7.87
(1.55 to
39.86)

RD O (-
0.01 to
0.01)

Anticipated absolute effects

Risk with Control

subscale score in the control groups
was
1.97

373 per 1000

See comment®

0 events in control arm

0 events in control arm

0 events in control arm

Risk difference with Immediate

release methylphenidate versus
placebo (95% CI)

subscale score in the intervention

groups was

0.71 lower

(0.94 to 0.48 lower)

317 more per 1000
(from 209 more to 443 more)

The mean children’s global
assessment scale in the intervention
groups 9.15 higher

(4.21 to 14.08 higher)

1 more per 1000
(from 1 fewer to 3 more)

2 more per 1000 (from 20 fewer to 20
more)

0 events in both arms

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 Control group risk not reported
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Table 9:

Outcomes

Quality of life (Child Health
Questionnaire); 0-100,
higher values are
beneficial)

ADHD total symptoms
parent rated (Conners
Parent Rating Scale; 0-54,
lower values are beneficial,
change scores)

ADHD total symptoms
parent rated (SNAP-IV, 0-3,
lower values are beneficial;
final values)

ADHD total symptoms
teacher rated (SNAP-IV; O-
3, lower values are
beneficial)

ADHD total symptoms
investigator rated (ADHD-
RS total scores); 0-54;
lower values are beneficial

ADHD inattention
symptoms investigator
rated (ADHD-RS Inattentive

No of
Participants
(studies)
Follow up

102
(1 study)
6 weeks

109
(1 study)
8 weeks

102
(1 study)
6 weeks

38
(1 study)
8 weeks

116
(1 study)
7 weeks

109
(1 study)
6 weeks

Relative
effect
(95% ClI)

Quality of the
evidence
(GRADE)
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

MODERATE®

due to risk of
bias

VERY LOW™!?
due to risk of
bias,

Clinical evidence summary: OROS Methylphenidate versus placebo

Anticipated absolute effects

Risk with Control

The mean child health
questionnaire score in the control
groups was

14

The mean parent rated ADHD
symptoms score in the control
groups was -3.9

The mean parent rated ADHD
symptoms score in the control
groups was 1.4

The mean teacher rated ADHD
symptoms score in the control
groups was 1.5

The mean investigator rated ADHD
symptom score was -5.7

The mean ADHD-RS inattentive
subscale score in the control
groups was -5.2

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

The mean child health questionnaire
score in the intervention groups was
8.4 higher

(3.14 to 13.66 higher)

The mean parent rated ADHD
symptoms score in the intervention
groups was

9.6 lower

(13.67 to 5.53 lower)

The mean parent rated ADHD
symptoms score in the intervention
groups was

0.41 lower

(0.79 to 0.03 lower)

The mean teacher rated SNAP-IV
score in the intervention group was
0.37 lower (0.69 to 0.05 lower)

The mean investigator rated ADHD
symptom score in the intervention
groups was

13 lower

(16.05 to 9.95 lower)

The mean ADHD-RS inattentive
subscale score in the intervention
groups was
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Outcomes

subscale); 0-27, lower
values are beneficial

ADHD inattention
symptoms teacher rated
(SNAP-1V Inattentive
subscale); 0-3 Lower
values are beneficial

ADHD inattention
symptoms parent rated
(SNAP-1V Inattentive
subscale); 0-3, lower
values are beneficial,
change scores reported

ADHD hyperactivity
symptoms investigator
rated (ADHD-RS
Hyperactive subscale); O-
27, Lower values are
beneficial, change scores
reported

ADHD hyperactivity
symptoms teacher rated
(SNAP-1V hyperactivity
subscale); 0-3 Lower
values are beneficial,
change scores reported

ADHD hyperactivity
symptoms parent rated
(SNAP-1V hyperactivity
subscale); 0-3 Lower
values are beneficial,

No of
Participants
(studies)
Follow up

221
(2 studies)
4 weeks

221
(2 studies)
4 weeks

109
(1 study)
6 weeks

221
(2 studies)
4 weeks

221
(2 studies)
4 weeks

Relative
effect
(95% ClI)

Quality of the
evidence
(GRADE)

imprecision

Low"?

due to risk of
bias,
imprecision

MODERATE!
due to risk of
bias

VERY LOW'?
due to risk of
bias,
imprecision

MODERATE®
due to risk of
bias

MODERATE"
due to risk of
bias

Anticipated absolute effects

Risk with Control

The mean teacher SNAP-IV
inattentive subscale score in the
control groups was 1.84

The mean parent rated SNAP-IV
inattentive subscale score in the
control groups was 1.7

The mean ADHD-RS hyperactive
subscale score in the control
groups was

-3.8

The mean teacher SNAP-IV
hyperactivity subscale score in the
control groups was 1.5

The mean parent rated SNAP-IV
hyperactivity subscale score in the
control groups was 1.4

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

5.8 lower

(9 to 2.6 lower)

The mean teacher rated SNAP-IV
inattentive subscale score in the
intervention groups was 0.54 lower
(0.74 to 0.38 lower)

The mean parent rated SNAP-IV
inattentive subscale score in the
intervention groups was 0.57 lower
(0.74 to 0.34 lower)

The mean ADHD-RS hyperactive
subscale score in the intervention
groups was

4.9 lower

(7.47 to 2.33 lower)

The mean teacher rated SNAP-IV

hyperactivity subscale score in the
intervention groups was 0.67 lower
(0.87 to 0.47 lower)

The mean parent rated SNAP-IV
hyperactivity subscale score in the
intervention groups was 0.63 lower
(0.83 to 0.43 lower)
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No of Anticipated absolute effects

Participants  Quality of the Relative Risk difference with OROS

(studies) evidence effect Methylphenidate versus placebo
Outcomes Follow up (GRADE) (95% CI) Risk with Control (95% CI)
change scores reported
Clinical global impressions 396 MODERATE' RR3.5 144 per 1000 359 more per 1000 (from 207 more to
— improvement (score of 1 (2 studies) due torisk of  (2.42to 593 more)
or 2) 4-7 weeks bias 506)
Behavioural outcomes 222 LOW"? due to See comment? The mean children’s global
(WFIRS-P total; 0-3, lower (1 study) risk of bias, assessment scale in the intervention
values are beneficial) 7 weeks imprecision groups was

0.77 standard deviations lower
(1.23 lower to 0.31 lower)
Academic achievement 221 LOW" due to The mean CHIP-CE academic The mean CHIP-CE academic
(CHIP-CE academic (1 study) risk of bias achievement subscale score inthe  achievement subscale score in the
achievement subscale; 0- control group was 29.3 intervention groups was 8.4 higher
: 7 weeks . ;

100; high scores are (5.59 higher to 11.21 higher)
beneficial
Discontinuation due to 582 LOW? RR 0.81 21 per 1000 4 fewer per 1000
adverse events (3 studies) due to (0.25 to (from 16 fewer to 34 more)

4-7 weeks imprecision 2.62)

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 10: Clinical evidence summary: IR methylphenidate versus OROS methylphenidate
No of Eeflatfve Anticipated absolute effects
Participants  Quality of the effect Risk difference with IR
(studies) evidence (95% Methylphenidate versus OROS

Outcomes Follow up (GRADE) Cl) Risk with Control Methylphenidate (95% CI)
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Outcomes

ADHD inattention symptoms
teacher rated (SNAP-IV
inattention subscale; 0-3;
lower values are beneficial)

ADHD inattention symptoms
parent rated (SNAP-IV
inattention subscale; 0-3;
lower values are beneficial)

ADHD hyperactivity
symptoms teacher rated
(SNAP-1V hyperactivity
subscale; 0-3; lower values

are beneficial)

ADHD hyperactivity
symptoms parent rated
(SNAP-IV hyperactivity
subscale; 0-3; lower values

are beneficial)

CGl-I score of 1 or 2

Discontinuation due to
adverse events

No of
Participants
(studies)
Follow up

194

(1 study)
4 weeks

192
(1 study)
4 weeks

188
(1 study)
4 weeks

188
(1 study)
4 weeks

189
(1 study)
4 weeks

183
(1 study)
4 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

LOW? due to
imprecision

LOW?
due to
imprecision

Relative
effect
(95%
Cl)

RR 1.01
(0.75 to
1.37)

RR 0.95
(0.06 to
14.91)

Anticipated absolute effects

Risk with Control

The mean SNAP-IV inattention
subscale score in the control
groups was

1.34

The mean SNAP-|V inattention
subscale score in the control
groups was

1.38

The mean SNAP-IV hyperactivity
subscale score in the control
groups was

0.96

The mean SNAP-IV hyperactivity
subscale score in the control
groups was

1.11

468 per 1000

11 per 1000

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

The mean SNAP-IV inattention
subscale score in the intervention
groups was

0.08 lower

(0.31 lower to 0.15 higher)

The mean SNAP-IV inattention
subscale score the intervention groups
was

0.01 higher

(0.19 lower to 0.21 higher)

The mean SNAP-IV hyperactivity
subscale score in the intervention
groups was

0.03 lower

(0.26 lower to 0.2 higher)

The mean SNAP-IV hyperactivity
subscale score in the intervention
groups was

0.01 lower

(0.2 lower to 0.18 higher)

10 more per 1000
(from 140 fewer to 150 more)

1 fewer per 1000
(from 11 fewer to 156 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.
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Table 11: Clinical evidence summary: Lisdexamfetamine versus placebo

Outcomes

ADHD total symptoms
investigator rated (ADHD-
RS total scores); 0-54;
lower values are
beneficial; change scores

reported

Treatment Response
(CGl-l); score of 1 or 2

CHIP-CE academic
achievement subscale; 0-
100; high scores are
beneficial; final values

reported

Behaviour outcomes
(WFIRS-P); 0-3; lower
values are beneficial; final

values given

Discontinuation due to
adverse events

No of
Participants
(studies)
Follow up

224

(1 study)
7 weeks

210
(1 study)
7 weeks

221
(1 study)
7 weeks

221
(1 study)
7 weeks

514
(2 studies)
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
imprecision

VERY LOW??
due to
imprecision,
inconsistency

Relative
effect
(95% ClI)

RR 5.88
(3.49 to
9.92)

RR 2.44
(0.43 to
13.73)

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms score
in the control groups was
-5.7

123 per 1000

The mean chip-ce academic
achievement score in the control
groups was

29.3

The mean behaviour outcomes
(wfirs-p) in the control groups was
1.04

27 per 1000

Risk difference with
Lisdexamfetamine versus placebo
(95% CI)

The mean ADHD symptom score in the
intervention groups was

18.6 lower

(20.98 to 16.22 lower)

598 more per 1000
(from 305 more to 1000 more)

The mean chip-ce academic
achievement score in the intervention
groups was

11 higher

(8.28 to 13.72 higher)

The mean behaviour outcomes (wfirs-
p) in the intervention groups was

0.33 lower

(0.45 to 0.21 lower)

39 more per 1000
(from 5 fewer to 212 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 due to heterogeneity, unexplained by subgroup analysis
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Table 12: Clinical evidence summary: Methylphenidate versus lisdexamfetamine

Outcomes

ADHD total symptoms
investigator rated
(ADHD-RS total scores);
0-54; lower values are
beneficial; change
scores reported

Treatment Response
(CGlI-I scores of 1 or 2)

Behaviour outcomes
(WFIRS-P); 0-3; lower
values are beneficial;
final values given)

CHIP-CE academic
achievement subscale;
0-100; high scores are
beneficial; final values
reported

Discontinuation due to
adverse events

No of
Participants
(studies)
Follow up

224

(1 study)
7 weeks

211
(1 study)
7 weeks

222
(1 study)
7 weeks

222
(1 study)
7 weeks

225
(1 study)
7 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

Low!

due to risk of
bias,
imprecision

LOW?
due to
imprecision

Relative
effect
(95% ClI)

RR 0.74
(0.6 to
0.91)

RR 0.44
(0.09 to
2.22)

Anticipated absolute effects

Risk with Control

The mean ADHD symptom score in
the control groups was
-24.3

721 per 1000

The mean behaviour outcomes
(wfirs-p) in the control groups was
0.71

The mean chip-ce academic
achievement subscale in the control
groups was

40.3

44 per 1000

Risk difference with methylphenidate
versus lisdexamfetamine (95% CI)

The mean ADHD symptom score in the
intervention groups was

5.6 higher (from 2.95 higher to 8.25
higher)

188 fewer per 1000
(from 65 fewer to 288 fewer)

The mean behaviour outcomes (wfirs-p)
in the intervention groups was

0.08 higher

(0.04 lower to 0.20 higher)

The mean chip-ce academic
achievement subscale in the
intervention groups was

2.6 lower

(5.46 lower to 0.26 higher)

27 fewer per 1000
(from 41 fewer to 46 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 13:
Outcomes

No of

Relative

Clinical evidence summary: Atomoxetine versus placebo
Quality of the

Anticipated absolute effects
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Quality of life (Child Health
Questionnaire and Child
Health and lliness Profile —
Child edition); 0-100, higher
values are beneficial; change
scores reported

Quality of life (KINDL-R);
higher values are beneficial;
0-100; final values reported

Treatment response (defined
as 25% reduction in ABC-H
and CGl-| score of 1 or 2 and
225% decrease on ADHD-
RS)

ADHD total symptoms
(ADHD-RS, SNAP-IV and
DSM-1V scale investigator
rated total scores); lower
values are beneficial, change
scores reported

ADHD total symptoms
(ADHD-RS Investigator
rated; SNAP-1V total scores);
lower values are beneficial,
final values reported

ADHD total symptoms
teacher rated (multiple scales
including ADHD-RS, SNAP-
IV total scores; lower values
are beneficial, change scores
reported)

Participants
(studies)
Follow up

391
(2 studies)
6-10 weeks

180
(1 study)
9 weeks

165
(2 studies)
6-12 weeks

97
(3 studies)
6-9 weeks

1114
(6 studies)
6-13 weeks

746
(5 studies)
6-9 weeks

evidence effect
(GRADE) (95% CI)
MODERATE

due to risk of

bias

LOW?!

due to risk of

bias

Low? RR 3.91
due to risk of (1.54 to
bias, 9.89)

inconsistency

LOW"*® due to
risk of bias,
inconsistency

MODERATE"
due to risk of
bias

MODERATE?
due to
imprecision

Risk with Control

The mean quality of life score in the
control groups was
1.4

The mean quality of life score in the
control groups was
60.9

165 per 1000

The mean ADHD symptoms -
investigator rated score in the
control groups was

32.5

The mean ADHD symptoms -
investigator rated score in the
control groups was

-6.82

The mean ADHD symptoms -
teacher rated score in control
groups was

-7.02

Risk difference with Atomoxetine
versus placebo (95% ClI)

The mean quality of life scores in the
intervention groups was

0.72 standard deviations higher
(0.49 to 0.94 higher)

The mean quality of life score in the
intervention groups was

7.9 higher

(3.81 to 11.99 higher)

479 more per 1000
(from 89 more to 1000 more)

The mean ADHD symptoms -
investigator rated score in the
intervention groups was

0.71 standard deviations lower
(1.35 to 0.07 lower)

The mean ADHD symptoms -
investigator rated score in the
intervention groups was

0.47 standard deviations lower
(0.75 to 0.18 lower)

The mean ADHD symptoms -
teacher rated score in the
intervention groups was

0.58 standard deviations lower
(0.74 to 0.42 lower)
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Outcomes

ADHD total symptoms
teacher rated (ADHD-RS
total scores; 0-54, lower
values are beneficial)

ADHD total symptoms
(ADHD-RS total scores
parent rated; CPRS total
scores); lower values are
beneficial; change scores

ADHD total symptoms
(ADHD-RS Parent rated total
scores); 0-54, lower values
are beneficial; final values

ADHD total symptoms
(ADHD-RS Parent rated total
scores); 0-54, lower values
are beneficial

ADHD inattentive symptoms
(ADHD-RS Inattentive
subscale Investigator rated);
0-27, lower values are
beneficial

ADHD inattentive symptoms
(ADHD-RS inattentive
subscale teacher rated); O-
27, Lower values are
beneficial

ADHD inattentive symptoms

No of
Participants
(studies)
Follow up

43
(1 study)
16 weeks

1563
(9 studies)
4-12 weeks

72
(2 studies

8 weeks

416
(3 studies)
12-18 weeks

538
(5 studies)
6-9 weeks

583
(4 studies)
7-12 weeks

43

Quality of the

evidence
(GRADE)

LOW?
due to
imprecision

HIGH

Low"?

due to risk of
bias,
imprecision

MODERATE®
due to risk of
bias

LOow"?

due to risk of
bias,
imprecision

Low"?

due to risk of
bias,
imprecision

LOW?

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms -
teacher rated score in control
groups was

-3.6

The mean ADHD symptoms —
parent rated score in control groups
was

-5.525

The mean ADHD symptoms score
in the control groups was
35.2

The mean ADHD-RS parent rated
score in the control groups was
34.8

The mean ADHD-RS inattentive
subscale score in the control
groups was

19.9

The mean ADHD-RS inattentive
subscale score in the control
groups was

-3.9

The mean ADHD-RS inattentive

Risk difference with Atomoxetine
versus placebo (95% ClI)

The mean ADHD symptoms -
teacher rated score in the
intervention groups was

4.66 lower

(20.87 to 1.55 lower)

The mean ADHD-RS parent rated
score in the intervention groups was
0.56 standard deviations lower
(0.68 to 0.45 lower)

The mean ADHD symptoms score in
the intervention groups was

8.01 lower

(12.1 to 3.92 lower)

The mean ADHD symptom score in
the intervention groups was

6.98 lower

(9.58 to 4.37 lower)

The mean ADHD-RS inattentive
subscale score in the intervention
groups was

3.49 lower

(44.54 to 2.45 lower)

The mean ADHD-RS inattentive
subscale score in the intervention
groups was

2.77 lower

(4.07 to 1.47 lower)

The mean ADHD-RS inattentive
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Outcomes

(ADHD-RS inattentive
subscale teacher rated); O-
27, Lower values are
beneficial

ADHD inattentive symptoms
(ADHD-RS and CPRS
Inattentive subscales parent
rated; lower values are
beneficial, change scores
reported)

ADHD inattentive symptoms
parent rated (ADHD-RS
inattention subscale; 0-27,
low values are beneficial,
final values reported)

ADHD inattention symptoms
(ADHD-RS Parent rated
inattention subscale); 0-27,
lower values are beneficial

ADHD hyperactivity
symptoms (ADHD-RS
hyperactive subscale
investigator rated); 0-27,
lower values are beneficial

ADHD hyperactivity
symptoms (ADHD-RS
hyperactive subscale teacher
rated); 0-27, lower values are
beneficial

ADHD hyperactivity

No of
Participants
(studies)
Follow up

(1 study)
16 weeks

1563
(9 studies)

4-12 weeks

72
(2 studies)
4 weeks

415
(3 studies)
12-18 weeks

538
(5 studies)
6-9 weeks

592
(4 studies)
4-12 weeks

43

Quality of the

evidence
(GRADE)
due to
imprecision

Low"?

due to risk of
bias,
inconsistency

LOW™ due to
risk of bias

MODERATE®
due to risk of
bias

MODERATE®
due to risk of
bias

MODERATE®
due to
inconsistency

LOW? due to

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control
subscale score in the control

groups was
-1.08

The mean ADHD-RS inattentive
subscale — parent rated score in the
control groups was

-3

The mean ADHD-RS inattentive
subscale — parent rated score in the
control groups was 18

The mean ADHD-RS inattention
subscale parent rated score in the
control groups was 19.6

The mean ADHD-RS hyperactivity
subscale score in the control
groups was

-3.1

The mean ADHD-RS hyperactivity
subscale score in the control
groups was

3.14

The mean ADHD-RS hyperactivity

Risk difference with Atomoxetine
versus placebo (95% ClI)

subscale score in the intervention
groups was

4,16 lower

(7.64 to 0.68 lower)

The mean ADHD-RS inattentive
subscale parent rated in the
intervention groups was

0.61 standard deviations lower
(0.79 to 0.43 lower)

The mean ADHD-RS inattention
subscale score in the interventions
group was 4.06 lower (6.17 to 1.95
lower)

The mean ADHD inattention
symptom score in the intervention
groups was

3.6 lower

(4.71 to 2.49 lower)

The mean ADHD-RS hyperactivity
subscale score in the intervention
groups was

4.87 lower

(5.71 to 3.74 lower)

The mean ADHD-RS hyperactivity
subscale score in the intervention
groups was

2.53 lower

(4.01 to 1.05 lower)

The mean ADHD-RS hyperactivity
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Outcomes

symptoms (ADHD-RS
hyperactive subscale teacher
rated); 0-27, lower values are
beneficial

ADHD hyperactivity
symptoms (ADHD-RS and
CPRS hyperactive subscale
parent rated; lower values
are beneficial, change scores
reported)

ADHD hyperactivity
symptoms parent rated
(ADHD-RS hyperactivity
subscale; 0-27, low values
are beneficial, final values
reported)

ADHD hyperactivity
symptoms (ADHD-RS Parent
rated hyperactivity subscale);
0-27, lower values are
beneficial

CGil-I score of 1 or 2 (much
improved or very much
improved)

Behavioural measures (ABC-
H, CPRS oppositional
subscale); lower values are
beneficial, change scores
reported

Behavioural measures
(SNAP-1V ODD subscale,

No of
Participants
(studies)
Follow up

(1 study)
16 weeks

1194
(9 studies)
4-12 weeks

72
(2 studies)
4 weeks

415
(3 studies)
12-18 weeks

581
(5 studies)
4-13 weeks

424
(2 studies)
6-12 weeks

280
(3 studies)

Quality of the

evidence
(GRADE)

imprecision

MODERATE"
due to risk of
bias

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

MODERATE®
due to risk of
bias

MODERATE"
due to risk of
bias

Low!?

due to risk of
bias,
imprecision

MODERATE!
due to risk of

Relative
effect
(95% ClI)

RR 1.63
(1.31 to
2.03)

Anticipated absolute effects

Risk with Control
subscale score in the control
groups was -1.08

The mean ADHD-RS hyperactivity
subscale score in the control
groups was

-2.6

The mean ADHD-RS inattentive
subscale — parent rated score in the
control groups was 17.1

The mean ADHD-RS inattention
subscale parent rated score in the
control groups was 15.2

275 per 1000

The mean behavioural scale score
in the control groups was
-0.525

The mean behavioural scale score
in the control groups was

Risk difference with Atomoxetine
versus placebo (95% ClI)

subscale score in the intervention
groups was

0.51 lower

(4.62 lower to 3.6 higher)

The mean ADHD-RS hyperactivity
subscale score in the intervention
groups was

0.6 standard deviations lower
(0.78 to 0.42 lower)

The mean ADHD-RS hyperactivity
subscale score in the interventions
group was 4.16 lower (9.03 to 0.72
lower)

The mean ADHD hyperactivity
symptom score in the intervention
groups was

2.89 lower

(4.2 to 1.58 lower)

185 more per 1000
(from 95 more to 296 more)

The mean behavioural scale score in
the intervention groups was

0.32 standard deviations lower

(0.49 to 0.15 lower)

The mean behavioural scale score in
the intervention groups was
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Outcomes

CPRS oppositional
subscale), lower values are
beneficial, final values
reported

CHIP-PRF Achievement
subscale; 0-30; high values
are beneficial

Discontinuation due to
adverse events

Discontinuation due to
adverse events

Serious adverse events

No of
Participants
(studies)
Follow up

6-12 weeks

149
(1 study)
12 weeks

2588
(16 studies)
3-10 weeks

324
(2 studies)
12-18 weeks

573
(3 studies)
6-10 weeks

Quality of the Relative

evidence effect

(GRADE) (95% ClI)

bias

LOw*?

due to risk of

bias,

imprecision

MODERATE® OR1.35

due to (0.87 to

imprecision 2.11)

LOwW2 RR 1.47

due to (0.25 to

imprecision 8.71)

LOW?dueto  RDO (-

imprecision 0.02 to
0.03)

Anticipated absolute effects

Risk with Control
18.39

The mean CHIP-PRF achievement
subscale score in the control
groups was

1.55

33 per 1000

14 per 1000

0 events in control arm

Risk difference with Atomoxetine
versus placebo (95% ClI)

0.31 standard deviations lower
(0.55 to 0.06 lower)

The mean CHIP-PRF achievement
subscale score in the intervention
groups was

3.39 higher

(0.66 lower to 7.44 higher)

11 more per 1000
(from 4 fewer to 17 more)

6 more per 1000
(from 9 fewer to 84 more)

0 more per 1000
(from 2 fewer to 3 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 or 2 increments because of heterogeneity, unexplained by subgroup analysis.

Table 14: Clinical evidence summary: Atomoxetine versus methylphenidate

No of
Participants
(studies)
Follow up

Outcomes

Quality of life (Child
Health Questionnaire);
0-100, higher values are

147

(1 study)
6 weeks

Quality of the Relative
evidence effect
(GRADE) (95% ClI)
MODERATE"

due to risk of

bias

Anticipated absolute effects

Risk with Control

The mean child health questionnaire
score in the control groups was
9.8

Risk difference with Atomoxetine
versus methylphenidate (95% CI)

The mean child health questionnaire
score in the intervention groups was
0.1 higher
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Outcomes

beneficial, final values
reported

ADHD total symptoms
parent rated (ADHD
symptoms — CRPS,
ADHD-RS); lower
values are beneficial

ADHD inattention
symptoms parent rated
(ADHD-RS and CPRS
inattention subscales);
0-27, lower values are
beneficial

ADHD hyperactivity
symptoms parent rated
(ADHD-RS and CPRS
hyperactivity subscale);
0-27, lower values are
beneficial

Behavioural outcomes
(CPRS Oppositional
subscale); 0-18, lower
values are beneficial

Discontinuation due to
adverse events

No of
Participants
(studies)
Follow up

480
(2 studies)
6-8 weeks

490
(2 studies)
6-8 weeks

490
(2 studies)
6-8 weeks

326
(1 study)
8 weeks

330
(1 study)
8 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

Relative
effect
(95% ClI)

RR 3.04
(1.24 to
7.46)

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms score in
the control groups was
-17.55

The mean ADHD-RS inattention
subscale score in the control groups
was

-11.5

The mean ADHD-RS hyperactivity
subscale score in the control groups
was

-9.1

The mean behavioural score in the
control groups was
-3.4

36 per 1000

Risk difference with Atomoxetine
versus methylphenidate (95% CI)

(3.67 lower to 3.87 higher)

The mean ADHD symptoms score in
the intervention groups was

0.13 standard deviations higher
(0.05 lower to 0.31 higher)

The mean ADHD-RS inattention
subscale score in the intervention
groups was

0.14 standard deviations higher
(0.03 lower to 0.32 higher)

The mean ADHD-RS hyperactivity
subscale score in the intervention
groups was

0 standard deviations higher

(0.18 lower to 0.18 higher)

The mean behavioural score in the
intervention groups was 0.4 higher
(0.47 lower to 1.27 higher)

74 more per 1000
(from 9 more to 206 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

Table 15:
Outcomes

No of

Quality of the

Clinical evidence: Atomoxetine versus guanfacine extended release
Anticipated absolute effects

Relative
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ADHD total symptoms
investigator rated (ADHD-RS

Risk difference with Atomoxetine
versus Guanfacine ER (95% ClI)

The mean ADHD-RS score in the
intervention groups was

total scores); 0-54; lower values

are beneficial, change scores

reported

Treatment response (CGI-I

score of 1 or 2)

Participants evidence
(studies) (GRADE)
Follow up
225 Low*
(1 study) due to risk of bias,
10-13 weeks imprecision
226 Low"?
(1 study) due to risk of bias,
10-13 weeks imprecision

LOW?

Discontinuation due to adverse 227

events

at very high risk of bias

(1 study)

due to imprecision

10-13 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

effect

(95% ClI)
Risk with Control
The mean ADHD-RS score
in the control groups was
-23.9

RR 0.84 667 per 1000

(0.68 to

1.04)

RR 0.57 78 per 1000

(0.2 to

1.65)

8.9 higher
(5.57 to 12.23 higher)

107 fewer per 1000
(from 213 fewer to 27 more)

34 fewer per 1000
(from 63 fewer to 51 more)

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

Table 16:

Outcomes

ADHD total symptoms
(investigator, ADHD-RS
total scores); 0-54, lower
values are beneficial

ADHD inattention
symptoms (investigator,
ADHD-RS Inattentive
subscale); 0-27, lower
values are beneficial

ADHD total symptoms
(investigator, ADHD-RS

No of
Participants
(studies)
Follow up

34

(1 study)
8 weeks

34
(1 study)
8 weeks

34
(1 study)

Relative
effect
(95% ClI)

Quality of the
evidence
(GRADE)
MODERATE"
due to
imprecision

MODERATE"
due to
imprecision

MODERATE"
due to

Clinical evidence summary: Guanfacine versus placebo

Anticipated absolute effects

Risk with Control

The mean ADHD-RS score in the
control groups was
31.7

The mean ADHD-RS inattentive
subscale score in the control groups
was

15.4

The mean ADHD-RS hyperactive
subscale score in the control groups

Risk difference with Guanfacine
versus placebo (95% CI)

The mean ADHD-RS score in the
intervention groups was 8.1
lower

(16.47 lower to 0.27 higher)

The mean ADHD-RS inattentive
subscale score in the intervention groups
was

2.6 lower

(6.88 lower to 1.68 lower)

The mean ADHD-RS hyperactive
subscale score in the intervention groups
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No of

Participants

(studies)
Outcomes Follow up
hyperactive subscale); 8 weeks

0-27, lower values are
beneficial

CGl-I (score of 1 or 2; 34
much improved or very
much improved)

(1 study)
8 weeks

Anticipated absolute effects

Risk difference with Guanfacine
versus placebo (95% ClI)

was
5.5 lower
(20.95 lower to 0.05 lower)

530 more per 1000
(from 290 more to 770 more)

Quality of the Relative
evidence effect
(GRADE) (95% CI) Risk with Control
imprecision was
16.3
HIGH OR 0 events in control arm
14.01
(3.12 -
62.88)

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

Table 17: Clinical evidence summary: Extended release guanfacine versus placebo

Outcomes

ADHD symptoms investigator
rated (ADHD-RS); 0-54,
Lower values are beneficial;
change scores reported

ADHD inattention symptoms
investigator rated (ADHD-
RS Inattentive subscale); O-
27, Lower values are
beneficial, change scores
and final values reported

ADHD hyperactivity
symptoms investigator rated
(ADHD-RS
Hyperactive/impulsive
subscale); 0-54, lower values
are beneficial, change scores
reported

No of
Participants Quality of the Relative
(studies) evidence effect
Follow up (GRADE) (95% ClI)
1587 LoOw"?
(6 studies) due to risk of
5-13 weeks _blas, -
imprecision
878 LoOw"?
(4 studies) due to risk of
6-8 weeks bias,
imprecision
816 HIGH
(3 studies)
6-8 weeks

Anticipated absolute effects

Risk with Control

The mean ADHD-RS in the
control group was

-10.6

The mean ADHD-RS inattentive
subscale - change scores in the
control groups was

-6.97

The mean ADHD-RS
hyperactivity/impulsivity subscale
- change scores in the control
groups was

-6.9

Risk difference with ER Guanfacine

versus placebo (95% ClI)

The mean ADHD-RS in the
intervention groups was
6.6 lower

(7.98 to 5.23 lower)

The mean ADHD-RS inattentive
subscale score in the intervention
groups was

4.02 lower (5.19 to 2.85 lower)

The mean ADHD-RS hyperactive
subscale scores in the intervention
groups was

3.87 lower

(5.32 to 2.85 lower)
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No of Anticipated absolute effects

Participants Quality of the Relative

(studies) evidence effect Risk difference with ER Guanfacine
Outcomes Follow up (GRADE) (95% CI)  Risk with Control versus placebo (95% CI)
ADHD hyperactivity 62 MODERATE" The mean ADHD-RS The mean ADHD-RS
symptoms investigator rated (1 study) due to risk of hyperactivity/impulsivity subscale hyperactivity/impulsivity subscale -
(Aberrant Behaviour 8 weeks bias - final values in the control final values in the intervention groups
Checklist — Hyperactivity); O- groups was was 8.1 lower
100, Lower values are 18.7 (20.95 to 5.25 lower)
beneficial, final values
reported
CGI-I score of 1 or 2 (much 1134 MODERATE" RR 1.8 321 per 1000 257 more per 1000
improved or very much (5 studies) due to risk of (1.52 to (from 167 more to 366 more)
improved) 5-13 weeks bias 2.14)
Academic outcome (Weiss 333 HIGH See comment?® The mean weiss functional
Functional Impairment Rating (1 study) impairment rating scale academic
Scale Academic 8 weeks performance subscale score in the
Performance subscale; low intervention groups was
scores are beneficial) 0.34 standard deviations lower

(0.54 to 0.14 lower)

Discontinuation due to 1999 HIGH RR 3.26 16 per 1000 34 more per 1000
adverse events (8 studies) (2.18to (from 18 more to 56 more)

5-13 weeks 4.87)
Serious adverse events 62 VERY LOW"? OR7.9 0 events in control arm 3 more per 1000

(1 study) due torisk of ~ (0.16to (from 50 fewer to 120 more)

8 weeks bias, 398.87)

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 of heterogeneity, unexplained by subgroup analysis.
A Control group risk not reported

Table 18: Clinical evidence summary: Clonidine versus placebo
Outcomes No of Quality of the Relative Anticipated absolute effects
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ADHD total symptoms
parent rated (ASQ-P total
scores; 0-20; lower values
are beneficial)

ADHD total symptoms
teacher rated (ASQ-T total
scores); 0-20;lower values
are beneficial

ADHD total symptoms
investigator rated (ADHD-
RS total scores); 0-54,
lower values are beneficial

ADHD inattention
symptoms investigator
rated (ADHD-RS inattention
subscale); 0-27, lower
values are beneficial,
change scores reported

ADHD hyperactivity
symptoms (Mother/Teacher
CBCL Hyperactivity
subscale); 0-100, lower
values are beneficial

ADHD hyperactivity
symptoms investigator
rated (ADHD-RS
hyperactivity scores); 0-27,
lower values are beneficial,
change scores reported

Participants
(studies)
Follow up

127
(2 studies)
16 weeks

126
(2 studies)
16 weeks

236
(1 study)
16 weeks

238
(1 study)
16 weeks

68
(1 study)
6 weeks

236
(1 study)
16 weeks

effect
(95% ClI)

evidence
(GRADE)

LOow"?

due to risk of
bias,
imprecision
Low™?

due to risk of
bias,
imprecision
LOW

due to risk of
bias,
imprecision

LOW

due to risk of
bias,
imprecision

HIGH

LOW

due to risk of
bias,
imprecision

Risk with Control
See comment®

The mean ADHD symptom score
in the control groups was -3.2

The mean ADHD symptom score
in the control groups was
-7.5

The mean ADHD inattention
symptom score in the control
groups was

-3.4

The mean mother/teacher cbcl
hyperactivity subscale in the
control groups was

75.8

The mean ADHD hyperactivity
symptom score in the control
groups was

-4.1

Risk difference with Clonidine
versus placebo (95% CI)

The mean ADHD symptom score in
the intervention groups was

3.04 lower

(5.18 to 0.91 lower)

The mean ADHD symptom score in
the intervention groups was

2.21 lower

(4.76 lower to 0.33 higher)

The mean ADHD symptom score in
the intervention groups was

8.56 lower

(11.5 to 5.62 lower)

The mean ADHD inattention symptom

score in the intervention groups was
4.3 lower
(6.16 to 2.44 lower)

The mean mother/teacher chcl
hyperactivity subscale in the
intervention groups was

5.1 lower

(5.63 to 4.57 lower)

The mean ADHD hyperactivity
symptom score in the intervention
groups was

4.52 lower

(6.45 to 2.59 lower)
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Table 19:

Outcomes

Behavioural outcomes
(Children’s Global
Assessment Scale) 0-100,

higher values are beneficial

Discontinued due to
adverse events

Serious adverse events

No of
Participants
(studies)
Follow up

126
(2 studies)
16 weeks

250
(2 studies)

16 weeks

236
(1 study)

16 weeks

Quality of the
evidence
(GRADE)

VERY LOW"?
due to risk of
bias,
imprecision

MODERATE?
due to
imprecision

HIGH

Relative
effect
(95% ClI)

OR 3
(0.98 to
9.15)

RD O (-
0.02 to
0.02)

Anticipated absolute effects

Risk with Control
See comment?®

15 per 1000

0 events in control arm

Risk difference with Clonidine
versus placebo (95% CI)

The mean children’s global
assessment scale in the intervention
groups was

10.78 higher

(5.93 to 15.64 higher)

29 more per 1000
(from O fewer to 110 more)

0 events in both arms

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 risk not reported

Outcomes

ADHD total symptoms
teacher rated (Conners
ASQ-T total scores); 0-20;
lower values are
beneficial, change scores
reported

ADHD total symptoms
parent rated (Conners
ASQ-P total scores); 0-20;
lower values are

No of
Participants
(studies)
Follow up

60

(1 study)
16 weeks

60
(1 study)
16 weeks

Quality of the
evidence
(GRADE)
VERY LOW™?
due to risk of

bias, imprecision

VERY LOW™?
due to risk of

bias, imprecision

Relative
effect
(95%
Cl)

Clinical evidence summary: Clonidine versus methylphenidate

Anticipated absolute effects

Risk with Control

The mean conners ASQ-T
score in the control groups
was

-5.07

See comment®

Risk difference with Clonidine versus
methylphenidate (95% CI)

The mean Conners ASQ-T in the
intervention groups was

1.72 higher

(1.48 lower to 4.92 higher)

The mean Conners ASQ-P score in the
intervention groups was

2.5 higher

(1 lower to 6 higher)
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Outcomes

beneficial, change scores
reported

Behavioural outcomes
(Children’s Global
Assessment Scale) 0-100,
higher values are
beneficial

Discontinued due to
adverse events

No of
Participants
(studies)
Follow up

60
(1 study)
16 weeks

60
(1 study)
16 weeks

Quality of the
evidence
(GRADE)

LOW?
due to risk of bias

VERY LOW™?
due to risk of
bias, imprecision

Relative
effect
(95%
Cl)

RR 0.94
(0.06 to
14.27)

Anticipated absolute effects

Risk difference with Clonidine versus

Risk with Control methylphenidate (95% CI)

See comment?® The mean children’s global assessment
scale in the intervention groups was
3.6 lower

(9 lower to 1.8 higher)

34 per 1000 2 fewer per 1000
(from 32 fewer to 319 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.
A Control group risk not reported

Table 20: Clinical evidence summary: Clonidine versus desipramine
No of Quality of Anticipated absolute effects
Participants the Relative
(studies) evidence effect Risk difference with Clonidine versus
Outcomes Follow up (GRADE) (95% CI) Risk with Control desipramine (95% CI)
ADHD hyperactivity 68 HIGH The mean hyperactivity score in the The mean hyperactivity score in the
symptoms (1 study) control groups was intervention groups was
(Mother/Teacher CBCL 6 weeks 68.6 2.1 higher
Hyperactivity subscale); (1.48 to 2.72 higher)
0-100, lower values are
beneficial
Table 21: Clinical evidence summary: Clonidine versus carbamazepine

Outcomes

No of Quality of the

Relative Anticipated absolute effects
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ADHD inattention symptoms: 25%
reduction in symptoms of Inattention
amongst those participants with clinically
significant symptoms of inattention at
baseline (Vanderbilt ADHD rating scale)

ADHD hyperactivity symptoms: 25%
reduction in symptoms of Hyperactivity
amongst those participants with clinically
significant symptoms of inattention at
baseline (Vanderbilt ADHD rating scale)

ADHD impulsivity symptoms: 25%
reduction in symptoms of Impulsivity
amongst those participants with clinically
significant symptoms of inattention at
baseline (Vanderbilt ADHD rating scale)

Participants
(studies)
Follow up

22

(1 study)
4 weeks

40
(1 study)
4 weeks

35
(1 study)
4 weeks

evidence
(GRADE)

VERY LOW"?
due to risk of bias,
imprecision

LOW?
due to risk of bias

LOW?
due to risk of bias

effect
(95% ClI)

RR 2.17
(0.45 to
10.46)

RR 5.43
(1.89 to
15.56)

RR 3.54
(1.47 to
8.55)

Risk with
Control

154 per
1000

158 per
1000

235 per
1000

Risk difference with Clonidine versus
carbamazepine (95% CI)

180 more per 1000
(from 85 fewer to 1000 more)

699 more per 1000
(from 141 more to 1000 more)

598 more per 1000
(from 111 more to 1000 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.

Anticipated absolute effects

The mean ADHD-RS score in the

control groups was 42

Table 22: Clinical evidence summary: Desipramine versus placebo
No of Quality
Participants  of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% CI) Risk with Control
ADHD total symptoms 41 HIGH
investigator rated (ADHD- (1 study)
RS total scores); 0-54, Lower 6 weeks
values are beneficial
ADHD hyperactivity 68 HIGH

symptoms (Mother/Teacher (1 study)
CBCL Hyperactivity 6 weeks

The mean hyperactivity subscale
score in the control groups was

75.8

Risk difference with Desipramine
versus placebo (95% CI)

The mean ADHD-RS score in the
intervention groups was

18 lower

(24.05 to 11.95 lower)

The mean hyperactivity subscale score
in the intervention groups was
7 lower
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No of Quality Anticipated absolute effects
Participants  of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% Cl) Risk with Control
subscale); 0-100, lower
values are beneficial
Table 23: Clinical evidence summary: Venlafaxine versus methylphenidate
No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% Cl) Risk with Control
ADHD total 38 MODERATE" The mean ADHD-RS - parent rated in

symptoms (ADHD- (1 study) due to the control groups was
RS total scores 6 weeks imprecision -16.63

parent rated); 0-54,

Lower values are

beneficial

ADHD total 38 MODERATE" The mean ADHD-RS - teacher rated
symptoms (ADHD- (1 study) due to in the control groups was

RS total scores 6 weeks imprecision -15.31

teacher rated); O-
54, Lower values
are beneficial

Risk difference with Desipramine
versus placebo (95% CI)

(7.58 to 6.42 lower)

Risk difference with Venlafaxine versus
methylphenidate (95% CI)

The mean ADHD-RS - parent rated in the
intervention groups was

2.48 higher

(2.51 lower to 7.47 higher)

The mean ADHD-RS - teacher rated in the
intervention groups was

2.26 higher

(1.98 lower to 6.5 higher)

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

Table 24: Clinical evidence summary: Risperidone versus placebo
No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% CI) Risk with Control
ADHD inattention 84 MODERATE" The mean ADHD inattention
symptoms (8 weeks (1 study) due to symptoms score in the control groups
PT; parent rated; 8 weeks imprecision was
CPRS inattention 2.02

Risk difference with Risperidone
versus placebo (95% ClI)

The mean ADHD inattention score in the
intervention groups was

0.23 lower

(0.36 to 0.1 lower)
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Outcomes

subscale; 0-3; high is

poor)

ADHD hyperactivity
symptoms (8 weeks

PT; parent rated;

CPRS hyperactivity
subscale; 0-3; high is

poor)
Behavioural

outcomes (ABC total
scores and CPRS

oppositional
subscale); lower

values are beneficial

Behavioural

outcomes (Children’s
Global Assessment

Scale) 0-100, higher
values are beneficial

Serious adverse
events

No of
Participants
(studies)
Follow up

84
(1 study)
8 weeks

122
(2 studies)
8-10 weeks

39
(1 study)
24 weeks

38
(1 study)
6 weeks

Quality of the
evidence
(GRADE)

MODERATE"
due to
imprecision

MODERATE"
due to
imprecision

MODERATE"
due to
imprecision

Low*
due to
imprecision

Relative
effect
(95% ClI)

OR 0.14
(0.00 to
6.82)

Anticipated absolute effects

Risk with Control

The mean ADHD hyperactivity
symptom score in the control groups
was

1.67

The mean behaviour score in the
control groups was
19

The mean children's global
assessment score in the control
groups was

35.2

53 per 1000

Risk difference with Risperidone
versus placebo (95% ClI)

The mean ADHD hyperactivity score in
the intervention groups was

0.05 lower

(0.15 lower to 0.05 higher)

The mean behaviour score in the
intervention groups was

0.63 standard deviations lower
(0.99 to 0.26 lower)

The mean children's global assessment
score in the intervention groups was
5.74 higher

(0.33 to 11.15 higher)

45 fewer per 1000
(from 53 fewer to 222 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 25: Clinical evidence summary: Aripiprazole versus placebo
No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk difference with Aripiprazole versus
Outcomes Follow up (GRADE) (95% ClI) Risk with Control placebo (95% CI)
ADHD total 41 Low'? The mean SNAP-IV in the control The mean SNAP-IV in the intervention
symptoms (1 study) due to risk of bias, groups was 0.55 groups was 0.24 higher
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Table 26:

No of

Participants

(studies)
Outcomes Follow up
parent rated 6 weeks
(SNAP-IV); 0-

3, lower values
are beneficial

Quality of the Relative
evidence effect
(GRADE) (95% ClI)
imprecision

Anticipated absolute effects

Risk with Control

Risk difference with Aripiprazole versus

placebo (95% CI)

(0.3 lower to 0.78 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.

Outcomes

ADHD total symptom
reduction (Defined as 230%
reduction in ADHD-RS)

ADHD total symptoms
(ADHD-RS Parent rated); O-
54, lower values are
beneficial

ADHD total symptoms
(ADHD-RS Teacher rated);
0-54, lower values are
beneficial

Discontinuation due to
adverse events

No of

Participants  Quality of the
(studies) evidence
Follow up (GRADE)

34 VERY LOW"?

(1 study) due to risk of

6 weeks bias, imprecision
40 Low"?

(1 study) due to risk of

6 weeks bias, imprecision
40 MODERATE"

(1 study) due to risk of bias
6 weeks

34 VERY LOW"?

(1 study) due to risk of

Clinical evidence summary: Buspirone versus methylphenidate

Relative Anticipated absolute effects

effect
(95%
Cl)

RR 0.89

(0.65 to
1.21)

OR 6.61
(0.13 to

Risk with Control
875 per 1000

The mean ADHD-RS score in the
control groups was
-15.6

The mean ADHD-RS score in the
control groups was
-22.4

0 events in control arm

Risk difference with Buspirone
versus methylphenidate (95% ClI)

96 fewer per 1000
(from 306 fewer to 184 more)

The mean ADHD-RS score in the
intervention groups was

6.65 higher

(1.52 to 11.78 higher)

The mean ADHD-RS score in the
intervention groups was

12.6 higher

(7.27 to 17.93 higher)

60 more per 1000
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No of

Participants

(studies)
Outcomes Follow up

6 weeks

Serious adverse events 34
(1 study)
6 weeks

Quality of the

evidence
(GRADE)

bias, imprecision

Low?!

due to risk of bias

Relative Anticipated absolute effects

effect
(95%

Cl)

335.5)

Risk with Control

RD 0.00 0 events in control arm

0.11)

(-0.11 to

Risk difference with Buspirone
versus methylphenidate (95% ClI)

(from 90 fewer to 200 more)
0 events in both arms

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 27: Clinical evidence summary: Bupropion versus placebo
No of Anticipated absolute effects
Participants  Quality of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% CI)  Risk with Control
ADHD total symptoms 124 MODERATE" The mean ADHD symptoms score
parent rated (Conners (2 studies) due to risk of in the control groups was
Abbreviated Parent 4-6 weeks bias 18.18
Questionnaire and CPTQ-
P); lower values are
beneficial, final values
reported
ADHD total symptoms 109 MODERATE" The mean ADHD symptoms score
teacher rated (Conners (2 studies) due to risk of in the control groups was
Abbreviated Teacher 4-6 weeks bias 19.64
Questionnaire and CPTQ-
T); lower values are
beneficial, final values
reported
Discontinuation due to 139 LOW? OR 4.69 0 events in control arm
adverse events (2 studies) due to (0.72 to
4-6 weeks imprecision 30.55)

Risk difference with Bupropion
versus placebo (95% ClI)

The mean ADHD symptoms score in
the intervention groups was

0.63 standard deviations lower

(1.01 to 0.25 lower)

The mean ADHD symptoms score in
the intervention groups was

0.7 standard deviations lower

(1.11 to 0.29 lower)

50 more per 1000
(from 10 fewer to 120 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
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Table 28:

Outcomes
at very high risk of bias

No of
Participants
(studies)
Follow up

Quality of the
evidence
(GRADE)

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control

Risk difference with Bupropion
versus placebo (95% ClI)

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

Outcomes

ADHD total symptoms (PT,;
ADHD-RS Parent rated); O-
54, lower values are
beneficial

ADHD total symptoms
parent rated (lowa Conners
rating scale; crossover trial;
0-30; lower values are
beneficial)

ADHD total symptoms
(ADHD-RS Teacher rated);
0-54, lower values are
beneficial, change scores
PT

ADHD total symptoms
teacher rated (lowa
Conners rating scale;
crossover trial, final values;
0-30; lower values are
beneficial)

ADHD inattention
symptoms (ADHD-RS

No of
Participants
(studies)
Follow up

40
(1 study)
6 weeks

30
(1 study)
6 weeks

40
(1 study)
6 weeks

30
(1 study)
6 weeks

40
(1 study)

Quality of
the

evidence
(GRADE)

LOW™?

due to risk of
bias,
imprecision

LOw™?

due to risk of
bias,
imprecision

Low!?

due to risk of
bias,
imprecision

Low™?

due to risk of
bias,
imprecision

Low!?
due to risk of

Relative
effect
(95% CI)

Clinical evidence summary: Bupropion versus methylphenidate

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms parent
rated score in the control groups
was

-26.2

The mean ADHD symptoms score
in the control group was 9.7

The mean ADHD symptoms
teacher rated score in the control
groups was

-7.3

The mean ADHD symptoms score
in the control group was 7.6

The mean ADHD symptoms
inattention subscale parent rated

Risk difference with Bupropion
versus methylphenidate (95% ClI)

The mean ADHD symptoms parent
rated score in the intervention groups
was

1.4 higher

(3.38 lower to 6.18 higher)

The mean ADHD symptoms parent
rated score in the intervention groups
was

3 higher

(0.76 lower to 6.76 higher)

The mean ADHD symptoms parent
rated score in the intervention groups
was

0.5 lower

(6.42 lower to 5.42 higher)

The mean ADHD symptoms parent
rated score in the intervention groups
was

3 higher

(2.37 lower to 7.37 higher)

The mean ADHD symptoms
inattention subscale parent rated
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Outcomes

Inattention subscale -
Parent rated); 0-27, lower
values are beneficial;
change score PT

ADHD inattention
symptoms parent rated
(lowa Conners rating scale
inattention subscale;
crossover trial final values;
0-15; lower values are
beneficial)

ADHD inattention
symptoms (ADHD-RS
Inattention subscale -
Teacher rated); 0-27, lower
values are beneficial,
change scores PT

ADHD inattention
symptoms teacher rated
(lowa Conners rating scale
inattention subscale;
crossover trial final values;
0-15; lower values are
beneficial)

ADHD hyperactivity
symptoms (ADHD-RS
Hyperactivity subscale -
Parent rated); 0-27, lower
values are beneficial

ADHD hyperactivity

No of
Participants
(studies)
Follow up

6 weeks

30
(1 study)
6 weeks

40
(1 study)
6 weeks

30
(1 study)
6 weeks

40
(1 study)
6 weeks

40

Quality of

the Relative
evidence effect
(GRADE) (95% ClI)
bias,

imprecision

LOw™?

due to risk of
bias,
imprecision

LOw™?

due to risk of
bias,
imprecision

LOw™?

due to risk of
bias,
imprecision

VERY
LOw™?

due to risk of
bias,
imprecision

LOW?

Anticipated absolute effects

Risk with Control

score in the control groups was
-12.4

The mean inattention symptoms
score in the control group was 4.4

The mean inattention subscale
teacher rated score in the control
groups was -3.5

The mean inattention symptoms
score in the control group was 5.5

The mean hyperactivity subscale -
parent rated score in the control
groups was

-13.9

The mean hyperactivity subscale -

Risk difference with Bupropion
versus methylphenidate (95% ClI)
score in the intervention groups was
1 higher

(2.32 lower to 3.32 higher)

The mean inattention symptoms
parent rated score in the intervention
groups was

2.4 higher

(0.75 to 4.05 higher)

The mean inattention subscale
teacher rated score in the intervention
groups was

0.4 lower

(4.03 lower to 3.23 higher)

The mean inattention symptoms
parent rated score in the intervention
groups was

1.9 higher

(0.75 lower to 4.55 higher)

The mean hyperactivity subscale -
parent rated score in the intervention
groups was

0.6 higher

(2.58 lower to 3.78 higher)

The mean hyperactivity subscale -
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Outcomes
symptoms (ADHD-RS
Hyperactivity subscale -

Teacher rated); 0-27, lower

values are beneficial

Discontinuation due to
adverse events

Serious adverse events

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

6 weeks

40
(1 study)
6 weeks

40
(1 study)
6 weeks

Quality of Anticipated absolute effects
the Relative
evidence effect
(GRADE) (95% CI) Risk with Control
due to teacher rated score in the control
imprecision groups was
-3.8

LOW?dueto RD 0.00 0 events in control arm
imprecision (-0.09 to

0.09)
LOW?dueto RDO0.00 0 events in control arm
imprecision (-0.09 to

0.09)

Risk difference with Bupropion
versus methylphenidate (95% ClI)
teacher rated score in the intervention
groups was

0.1 lower

(3.17 lower to 2.97 higher)

0 events in both arms

0 events in both arms

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 29:

Outcomes

ADHD total symptoms
(ADHD-RS Parent
rated); 0-54, lower
values are beneficial,
change scores reported

ADHD total symptoms
(ADHD-RS Teacher
rated); 0-54, lower
values are beneficial,
final values reported

No of
Participants
(studies)
Follow up

46

(1 study)
5 weeks

68

(2 studies)
5-6 weeks

Quality of
the

evidence
(GRADE)

Low?*
due to risk of
bias

VERY
Low*?

due to risk of
bias,
inconsistency

Clinical evidence summary: Modafinil versus placebo

Anticipated absolute effects
Relative
effect

(95% ClI) Risk with Control

The mean ADHD-RS - parent rated
score in the control groups was
-8.21

The mean ADHD-RS (teacher rated)
- score in the control groups was
14.7

Risk difference with Modafinil versus
placebo (95% CI)

The mean ADHD-RS - parent rated
score in the intervention groups was
14.26 lower

(18.69 to 9.83 lower)

The mean ADHD-RS (teacher rated)
score in the intervention groups was
8.17 lower

(22.74 lower to 6.4 higher)
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Table 30:

Outcomes

Clinical global
impressions —

improvement (score of 1

or 2)

Serious adverse events 248

Discontinued due to
adverse events

No of Quality of

Participants the

(studies) evidence

Follow up (GRADE)

198 Low*?

(1 study) due to risk of

4 weeks bias and
imprecision
Low™?

(1 study) due to risk of

4 weeks bias,
imprecision

248 VER\{2

(1 study) LOW™

4 weeks due to risk of
bias,
imprecision

Relative
effect
(95% ClI)

RR 1.73
(0.91 to
3.29)

RD O (-
0.03 to
0.03)

OR 3.67
(0.71 -
19.00)

Anticipated absolute effects

Risk with Control

176 per 1000

0 events in control arm

0 events in control arm

Risk difference with Modafinil versus
placebo (95% CI)

129 more per 1000 (from 16 fewer to 404
more)

0 events in both arms

50 more per 1000 (from 10 more to 90
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 due to heterogeneity, unexplained by subgroup analysis

Outcomes

ADHD total
symptoms (ADHD-
RS total scores
Parent rated); 0-54,
lower values are
beneficial

ADHD total
symptoms (ADHD-

No of
Participants
(studies)
Follow up

60
(1 study)
6 weeks

60
(1 study)

Quality of the
evidence
(GRADE)
Low'?

due to risk of bias,
imprecision

Low*?
due to risk of bias,

Relative
effect
(95% ClI)

Clinical evidence summary: Modafinil versus methylphenidate

Anticipated absolute effects

Risk with Control

The mean ADHD-RS - parent rated
score in the control groups was
-22.66

The mean ADHD-RS - teacher rated
score in the control groups was

Risk difference with Modafinil versus
methylphenidate (95% CI)

The mean ADHD-RS - parent rated score
in the intervention groups was

1.7 lower

(8.46 lower to 5.06 higher)

The mean ADHD-RS - teacher rated
score in the intervention groups was
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Outcomes

RS total scores
Teacher rated); O-
54, lower values

are beneficial

No of
Participants
(studies)
Follow up

6 weeks

Quality of the
evidence
(GRADE)

imprecision

Relative
effect
(95% ClI)

Risk with Control
-21.33

Anticipated absolute effects

Risk difference with Modafinil versus

methylphenidate (95% CI)
0.8 higher

(4.23 lower to 5.83 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.

Table 31:

Outcomes

TNO-AZL Questionnaire for 105

Children's Health-Related
Quiality of Life; 0-224,
higher values are
beneficial, final values

reported

Behavioural outcomes
(Teachers Report Form); O-
100, lower values are
beneficial, final values

reported

Discontinuation due to
adverse effects

Clinical evidence summary: Melatonin versus placebo

No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect
Follow up (GRADE) (95% Cl) Risk with Control

HIGH The mean quality of life score in the
(1 study) control groups was
4 weeks 176.9
105 MODERATE" The mean teachers report form
(1 study) due to score in the control groups was
4 weeks imprecision 48.1
105 MODERATE" RD 0.00 0 events in control arm
(1 study) due to (-0.04 to
4 weeks imprecision 0.04)

Risk difference with Melatonin
verses placebo (95% CI)

The quality of life score in the
intervention groups was

2.2 higher

(6.28 lower to 10.68 higher)

The mean teachers report form score
in the intervention groups was

6 lower

(14.52 lower to 2.52 higher)

0 events in both arms

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

Table 32:
Outcomes

No of

Quality of

Relative

Clinical evidence summary: Amantadine versus methylphenidate

Anticipated absolute effects
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ADHD inattention
symptoms (ADHD-RS
Inattention subscale -
Parent rated); 0-27, lower
values are beneficial

ADHD inattention
symptoms (ADHD-RS
Inattention subscale -
Teacher rated); 0-27, lower
values are beneficial

ADHD hyperactivity
symptoms (ADHD-RS
Hyperactivity subscale -
Parent rated); 0-27, lower
values are beneficial

ADHD hyperactivity
symptoms (ADHD-RS
Hyperactivity subscale -
Teacher rated); 0-27, lower
values are beneficial

Participants
(studies)
Follow up

38
(1 study)
6 weeks

38
(1 study)
6 weeks

38
(1 study)
6 weeks

38
(1 study)
6 weeks

the effect
evidence (95% Cl)
(GRADE)

Low?

due to
imprecision

Low"
due to
imprecision

LOW?
due to
imprecision

LOw*
due to
imprecision

Risk with Control

The mean inattention subscale -
parent rated score in the control
groups was

8.45

The mean ADHD-RS inattention
subscale - teacher rated score in the
control groups was

8.6

The mean ADHD-RS hyperactivity
subscale - parent rated score in the
control groups was

8.8

The mean ADHD-RS hyperactivity
subscale - teacher rated score in the
control groups was

10.35

Risk difference with Amantadine
versus methylphenidate (95% ClI)

The mean ADHD-RS inattention
subscale - parent rated score in the
intervention groups was

0.4 higher

(4.1 lower to 4.9 higher)

The mean ADHD-RS inattention
subscale - teacher rated score in the
intervention groups was

0.2 higher

(2.5 lower to 2.9 higher)

The mean ADHD-RS hyperactivity
subscale - parent rated score in the
intervention groups was

0.6 higher

(3.36 lower to 4.56 higher)

The mean ADHD-RS hyperactivity
subscale - teacher rated score in the
intervention groups was

0.2 lower

(3.54 lower to 3.14 higher)

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

Table 33:

Outcomes

No of
Participants
(studies)
Follow up

Relative
Quality of the effect
evidence (95%
(GRADE) Cl)

Anticipated absolute effects

Clinical evidence summary: Methylphenidate and clonidine versus methylphenidate

Risk difference with Methylphenidate and
clonidine versus methylphenidate (95%

Risk with Control Cl)
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Outcomes

ADHD total symptoms;
teacher rated (Conners
ASQ-T total scores; 0-20;
low values are beneficial)

ADHD total symptoms;
parent rated (Conners
ASQ-P total scores; 0-20;
low values are beneficial)

Behaviour (CGAS; 0-100;
higher scores are
beneficial)

Discontinued due to
adverse events

No of
Participants
(studies)
Follow up

61

(1 study)
16 weeks

61
(1 study)
16 weeks

61
(1 study)
16 weeks

61
(1 study)
16 weeks

Quality of the
evidence
(GRADE)

LOW?!
due to risk of
bias

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

due to
imprecision

Relative
effect
(95%
Cl)

RR 2.72
(0.3to
24.7)

Anticipated absolute effects

Risk with Control

The mean conners asg-t in
the control groups was

-5.07

See comment®

See comment®

34 per 1000

Risk difference with Methylphenidate and
clonidine versus methylphenidate (95%
Cl)

The mean conners asg-t in the intervention
groups was

2.21 lower

(5.9 lower to 1.48 higher)

The mean ADHD symptoms score the
intervention groups was

3 lower

(6.4 to 0.4 lower)

The mean ADHD symptoms score the
intervention groups was

2.7 higher

(2.6 lower to 8 higher)

59 more per 1000
(from 24 fewer to 817 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 A control group risk not reported
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Table 34: Clinical evidence summary: Methylphenidate and clonidine versus clonidine

No of Bl i Anticipated absolute effects
Participants Quality of the effect Risk difference with Methylphenidate
(studies) evidence (95% and clonidine versus clonidine (95%

Outcomes Follow up (GRADE) Cl) Risk with Control Cl)

ADHD total symptoms; 62 VERY LOW"? The mean conners asg-t in The mean conners asg-t in the

teacher rated (Conners ASQ- (1 study) due to risk of bias, the control groups was intervention groups was

T total scores; 0-20; low 16 weeks imprecision -7.28 4.08 lower
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Outcomes

values are beneficial)

ADHD symptoms; parent
rated (Conners ASQ-P total
scores; 0-20; low values are
beneficial)

Behavioural outcome
(CGAS; 0-100; higher scores
are beneficial)

Discontinued due to adverse
events

No of
Participants
(studies)
Follow up

63
(1 study)
16 weeks

63
(1 study)
16 weeks

62
(1 study)
16 weeks

Relative
Quality of the effect
evidence (95%
(GRADE) Cl)
VERY LOW™"?
due to risk of bias,
imprecision
VERY LOW!?
due to risk of bias,
imprecision
VERY LOW™? OR 7.41
due to risk of bias, (0.74-
imprecision 74.11)

Anticipated absolute effects

Risk with Control

See comment®

See comment®

0 events in control arm

Risk difference with Methylphenidate
and clonidine versus clonidine (95%
Cl)

(7.65 to 0.51 lower)

The mean ADHD symptoms score the
intervention groups was 0.9 lower (6.2
lower to 4.4 higher)

The mean ADHD symptoms score the
intervention groups was

0.9 lower

(6.2 lower to 4.4 higher)

90 more per 1000 (from 20 less to 210
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 Control group risk not reported

Juaweal) jeaibojooeweyd

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

Table 35: Clinical evidence summary: Methylphenidate and clonidine versus placebo
No of Bilatie Anticipated absolute effects
Participants Quality of the effect Risk difference with Methylphenidate
(studies) evidence (95% and clonidine versus placebo (95%
Outcomes Follow up (GRADE) Cl) Risk with Control Cl)
ADHD symptoms; teacher 127 VERY LOW'? The mean conners ASQ-T score The mean ADHD symptoms score the
rated (Conners ASQ-T; O- (2 studies) due to risk of (teacher rated) in the control intervention groups was
20; low values are 16 weeks bias, groups was -3.35 5.38 lower
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Outcomes
beneficial)

ADHD symptoms; parent
rated (Conners ASQ-P; 0-
20; low values are

beneficial)

Behaviour (CGAS; 0-100;
higher scores are

beneficial)

Discontinued due to

adverse events

No of
Participants
(studies)
Follow up

127
(2 studies)
16 weeks

127
(2 studies)
16 weeks

61
(1 study)
16 weeks

Quality of the
evidence
(GRADE)
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%
Cl)

RR 2.72
(0.3 to
24.7)

Anticipated absolute effects

Risk with Control

See comment®

See comment®

32 per 1000

Risk difference with Methylphenidate
and clonidine versus placebo (95%
Cl)

(7.39 to 2.87 lower)

The mean ADHD symptoms score the
intervention groups was

5.44 lower

(8.44 to 2.43 lower)

The mean ADHD symptoms score the
intervention groups was

12.72 higher

(7.86 to 17.57 higher)

52 more per 1000
(from 20 fewer to 375 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 control group risk not reported

Juaweal) jeaibojooeweyd

Table 36: Clinical evidence summary: Atomoxetine and fluoxetine versus atomoxetine and placebo
No of Anticipated absolute effects
Participants Quality of Relative Risk difference with Atomoxetine and
(studies) the evidence effect fluoxetine versus atomoxetine and
Outcomes Follow up (GRADE) (95% ClI) Risk with Control placebo (95% ClI)
ADHD total symptoms; 157 VERY LOW"? The mean ADHD-RS in the control  The mean ADHD-RS score in the

groups was intervention groups was
-20.5 3.5 lower
(8.06 lower to 1.06 higher)

investigator rated
(ADHD-RS total scores);
0-54; low values are
beneficial

(1 study) due to risk of
8 weeks bias,
imprecision
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Outcomes

ADHD inattention
symptoms; investigator
rated (ADHD-RS
inattention subscale); 0-
27; low values are
beneficial

ADHD hyperactivity
symptoms; investigator
rated (ADHD-RS
hyperactivity subscale);
0-27; low values are
beneficial

Discontinued due to
adverse events

No of
Participants
(studies)
Follow up

157

(1 study)
8 weeks

157
(1 study)
8 weeks

173
(1 study)
8 weeks

Relative
effect
(95% ClI)

Quality of
the evidence
(GRADE)

VERY LOW"?
due to risk of
bias,
imprecision

VERY LOW"?
due to risk of
bias,
imprecision

VERY LOW"?
due to risk of
bias,
imprecision

RR 1.09
(0.12 to
10.19)

Anticipated absolute effects

Risk with Control

The mean ADHD-RS inattentive
subscale in the control groups was
-10.7

The mean ADHD-RS hyperactivity
subscale in the control groups was
-9.9

22 per 1000

Risk difference with Atomoxetine and
fluoxetine versus atomoxetine and
placebo (95% CI)

The mean ADHD-RS inattentive subscale
score in the intervention groups was

2.2 lower

(4.71 lower to 0.31 higher)

The mean ADHD-RS hyperactivity
subscale score in the intervention groups
was

1.2 lower

(3.61 lower to 1.21 higher)

2 more per 1000
(from 19 fewer to 163 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.

1.1.3.8 Quality assessment of clinical studies included in the evidence review (adults)

Table 37:

Outcomes
Treatment response

No of
Participants
(studies)
Follow up

200

Quality of the  Relative
evidence effect

(GRADE) (95% ClI)
MODERATE" RR 4.45

Clinical evidence summary: Immediate release Methylphenidate versus placebo

Anticipated absolute effects

Risk with Control
117 per 1000

Risk difference with Immediate
release methylphenidate versus
placebo (95% CI)

403 more per 1000
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Outcomes

(defined at a 30%
decrease in AISRS
and CGl-I of 1 or 2 and
a decrease of at least
2 points on CGI-S and
30% reduction on
DSM-IV rating scale)

ADHD total symptoms
investigator rated
(Barkleys ADHD
Rating Scale and
Conners Adult ADHD
Rating Scale; lower
values are beneficial,
final values reported

ADHD total symptoms
investigator rated
(ADHD RS total
scores); 0-54, lower
values are beneficial,
change scores
reported

CGl-I score of 1 or 2
(much improved or
very much improved)

Behavioural outcomes
(Global Assessment of
Functioning and
Problem Behaviour
scale); higher values
are beneficial, final
values reported

No of
Participants
(studies)
Follow up
(2 studies)
3-6 weeks

108
(2 studies)
3-4 weeks

19
(1 study)
7 weeks

65

(2 studies)
7 weeks
134

(2 studies)
2-4 weeks

Quality of the
evidence
(GRADE)

due to risk of
bias

LOW"* due to
risk of bias,
inconsistency

VERY LOW"?
due to risk of
bias,
imprecision

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

Relative
effect
(95% ClI)
(2.4t0
8.25)

RR 6.42
(2.31to
17.85)

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms - final
values in the control groups was
2.1

The mean ADHD symptoms -
change scores in the control groups
was

-12.4

118 per 1000

The mean behavioural outcomes in
the control groups was
31.08

Risk difference with Immediate
release methylphenidate versus
placebo (95% CI)

(from 164 more to 847 more)

The mean ADHD symptoms - final
values in the intervention groups was
0.34 standard deviations lower

(0.98 lower to 0.29 higher)

The mean ADHD symptoms - change
scores in the intervention groups was
2.3 higher

(6.2 lower to 10.8 higher)

638 more per 1000
(from 154 more to 1000 more)

The mean behavioural outcomes in the
intervention groups was

1.01 standard deviations higher

(0.65 to 1.37 higher)
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No of Anticipated absolute effects
Participants Quality of the  Relative Risk difference with Immediate
(studies) evidence effect release methylphenidate versus
Outcomes Follow up (GRADE) (95% CI)  Risk with Control placebo (95% ClI)
Discontinued due to 109 HIGH RD 0.04 18 per 1000 40 more per 1000
adverse events (2 studies) (-0.18 to (from 180 fewer to 270 more)
3-7 weeks 0.27)

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 because of heterogeneity, unexplained by subgroup analysis.

Table 38: Clinical evidence summary: OROS methylphenidate versus placebo
No of Anticipated absolute effects
Participants Quality of the  Relative Risk difference with Controlled
(studies) evidence effect release methylphenidate versus
Outcomes Follow up (GRADE) (95% CI)  Risk with Control placebo (95% CI)
Treatment response 526 MODERATE" RR 2.03 288 per 1000 302 more per 1000
(30% reduction on (3 studies) due to risk of (1.64 to (from 188 more to 443 more)
WRAADS, CGI-I score  6-8 weeks bias 2.51)

of 1 or 2 and 30%
reduction on AISRS)

ADHD total symptoms 1150 Low!? The mean investigator rated ADHD The mean investigator rated ADHD
investigator rated (4 studies) due to risk of symptom score in the control groups symptom score in the intervention
(CAARS-O:SV total 5-13 weeks bias, was 9 groups was 0.38 standard deviations
scores); 0-54, lower imprecision lower

values are beneficial, (0.50 to 0.27 lower)

change scores

reported

ADHD total 124 MODERATE! The mean investigator rated ADHD  The mean investigator rated ADHD
symptoms(AISRS/AD (2 studies) due to risk of symptoms score in the control symptom score in the intervention
HD-RS total scores); 5-8 weeks bias groups was 34.7 groups was

lower values are 0.91 standard deviations lower
beneficial, final values (1.28 to 0.53 lower)

reported
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Outcomes

ADHD total symptoms
self-rated (CAARS-
0O:SV and CAARS
ADHD index total
scores); lower values
are beneficial, final
values reported

ADHD total symptoms
self-rated (CAARS
total scores); 0-54,
lower values are
beneficial, change
scores reported

ADHD total symptoms
self-rated (CAARS
total scores); 0-54,
lower values are
beneficial, change
scores reported

ADHD inattention
symptoms investigator
rated (CAARS
Inattention subscale);
0-27, lower values are
beneficial, change
scores reported

ADHD inattention
symptoms investigator
rated (CAARS
Inattention subscale,
ADHD-RS inattention
subscale); lower

No of
Participants
(studies)
Follow up

50

(2 studies)
2-5 weeks

757
(2 studies)
5-6 weeks

279
(1 study)
13 weeks

398
(1 study)
5 weeks

114
(2 studies)
3-8 weeks

Quality of the
evidence
(GRADE)

MODERATE?
due to
inconsistency

Low™*

due to risk of
bias,
imprecision

Low™*

due to risk of
bias,
imprecision

Low™*

due to risk of
bias,
imprecision

MODERATE?
due to
imprecision

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control

The mean self-rated ADHD
symptoms score in the control
groups was

57.485

The mean ADHD symptoms score in
the control groups was -5.8

The mean ADHD symptoms score in
the control groups was -8.5

The mean ADHD symptoms
inattention subscale in the control
groups was -3.7

The mean ADHD symptoms
inattention subscale in the control
groups was

65.55

Risk difference with Controlled
release methylphenidate versus
placebo (95% CI)

The mean self-rated ADHD symptom
score in the intervention groups was
0.94 standard deviations lower

(2.06 to 0.19 lower)

The mean ADHD symptoms score in
the intervention groups was 6.15
lower

(8.3 lower to 3.99 lower)

The mean ADHD symptoms score in
the intervention groups was 4.2
lower

(7.24 lower to 1.16 lower)

The mean ADHD symptoms inattention

subscale in the intervention groups was

3 lower
(4.24 lower to 1.76 lower)

The mean ADHD symptoms inattention

subscale in the intervention groups was

0.66 standard deviations lower
(1.04 lower to 0.28 higher)
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Outcomes

values are beneficial,
final values reported

ADHD inattention
symptoms investigator
rated (CAARS
Inattention subscale);
0-27, lower values are
beneficial

ADHD hyperactivity
symptoms investigator
rated (CAARS
Hyperactive subscale);
0-27; lower values are
beneficial, change
scores reported

ADHD hyperactivity
symptoms investigator
rated (CAARS and
ADHD-RS
hyperactivity
subscales); lower
values are beneficial,
change scores
reported

ADHD hyperactivity
symptoms investigator
rated (CAARS
Hyperactive subscale);
0-27, lower values are
beneficial, change
scores

CGl-| score of 1 or 2

No of
Participants
(studies)
Follow up

279
(1 study)
13 weeks

400
(1 study)
5 weeks

114
(2 studies)
2-8 weeks

279
(1 study)
13 weeks

474

Relative
effect
(95% ClI)

Quality of the
evidence
(GRADE)

Low™*

due to risk of
bias,
imprecision

Low!?

due to risk of
bias,
imprecision

Low?

due to
imprecision,
inconsistency

Low'?

due to risk of
bias,
imprecision

MODERATE* RR2.02

Anticipated absolute effects

Risk with Control

The mean ADHD symptoms
inattention subscale in the control
groups was

-5.5

The mean ADHD symptoms
hyperactivity score in the control
groups was

-3.9

The mean ADHD symptoms
hyperactivity score in the control
groups was

48.27

The mean ADHD symptoms
hyperactivity score in the control
groups was

-4.9

217 per 1000

Risk difference with Controlled
release methylphenidate versus
placebo (95% CI)

The mean ADHD symptoms inattention
subscale in the intervention groups was
2.46 lower

(4.03 lower to 0.89 lower)

The mean hyperactivity subscale score
in the intervention groups was

1.3 lower

(2.61 lower to 0.01 higher)

The mean hyperactivity subscale score
in the intervention groups was

0.41 standard deviations lower

(1.06 lower to 0.24 higher)

The mean hyperactivity subscale score
in the intervention groups was

1.3 lower

(2.7 lower to 0.1 higher)

220 more per 1000
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Outcomes

(much improved or
very much improved)

Behavioural outcomes
(Global Assessment of
Functioning); 0-100,
higher values are
beneficial

Emotional
dysregulation (PT;
CAARS-S:L Emotional
Lability Scale); 0-12;
lower values are
beneficial, final values
reported

Emotional
dysregulation
(crossover trial;
WRAADS emotional
dysregulation
subscale); 0-28; lower
values are beneficial

Discontinued due to
adverse events

No of
Participants
(studies)
Follow up
(3 studies)
7-13 weeks

30
(1 study)
5 weeks

359
(1 study)
5 weeks

94
(1 study)
4 weeks

2000
(9 studies)
6-13 weeks

Quality of the
evidence
(GRADE)

due to risk of
bias

HIGH

VERY LOW™?
due to risk of
bias,
imprecision

MODERATE?
due to
imprecision

HIGH

Anticipated absolute effects

Relative

effect

(95% CI)  Risk with Control

(1.52 to

2.67)
The mean global assessment of
functioning in the control groups was
39.4
The mean caars-s:| emotional lability
scale in the control groups was
8.2
The mean emotional dysregulation
score in the control groups was 20

OR 3.02 28 per 1000

(2.08 to

4.38)

Risk difference with Controlled
release methylphenidate versus
placebo (95% CI)

(from 140 more to 300 more)

The mean global assessment of
functioning in the intervention groups
was

15.8 higher

(8.17 to 23.43 higher)

The mean caars-s:| emotional lability
scale in the intervention groups was
1.3 lower

(2.29 to 0.31 lower)

The mean emotional dysregulation
score in the intervention groups was 6.5
lower

(9.68 to 3.32 lower)

52 more per 1000
(from 28 more to 84 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 39:
Outcomes

No of

Clinical evidence summary: Dexamphetamine versus placebo
Quality of the

Relative Anticipated absolute effects
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Participants evidence effect
(studies) (GRADE) (95% ClI) Risk difference with Dexamphetamine
Follow up Risk with Control versus placebo (95% CI)
ADHD total 76 MODERATE" The mean investigator rated ADHD The mean investigator rated ADHD
symptoms (2 studies) due to symptom score in the control groups  symptom score in the intervention groups
investigator rated 2 weeks imprecision was was
(DSM-1V RS total 31.6 7.71 lower
scores); 0-54; lower (12.63 to 2.79 lower)
values are beneficial,
final values reported
ADHD inattention 76 MODERATE" The mean investigator rated The mean investigator rated inattentive
symptoms (2 studies) due to inattentive subscale score in the subscale score in the intervention groups
investigator rated 2 weeks imprecision control groups was was
(DSM-IV RS 16.9 4.53 lower
Inattentive subscale); (7.07 to 2 lower)
0-27; lower values
are beneficial, final
values reported
ADHD hyperactive 76 MODERATE" The mean investigator rated The mean investigator rated hyperactive
symptoms (2 studies) due to hyperactive subscale score in the subscale score in the intervention groups
investigator rated 2 weeks imprecision control groups was was
(DSM-IV RS 12.7 3.11 lower
Hyperactive (5.93 to 0.3 lower)
subscale); 0-27;
lower values are
beneficial, final
values reported
CGl-lscoreof 1or2 45 MODERATE? OR 14.31 0 events in control arm 583 more per 1000
(much improved or (1 study) due to risk of (4.1to (from 380 more to 787 more)
very much improved) 6 weeks bias 50.01)

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 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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Table 40:

Outcomes

Quiality of life (AAQoL); 0-100,
higher values are beneficial

ADHD total symptoms
investigator rated (ADHD-RS
total scores); 0-54, lower values
are beneficial, change scores
reported

ADHD inattention symptoms
investigator rated;(ADHD-RS
inattention subscale); 0-27,
lower values are beneficial

ADHD hyperactivity symptoms
investigator rated (ADHD-RS
hyperactivity subscale); 0-27,
lower values are beneficial

CGil-I score of 1 or 2 (much
improved or very much
improved)

Behavioural outcomes (global
assessment of functioning); 0-
100, high values are beneficial

Discontinuation due to adverse
events

No of
Participants
(studies)
Follow up
161

(1 study)

10 weeks

635
(3 studies)
4-10 weeks

153
(1 study)
10 weeks

153
(1 study)
10 weeks

420
(1 study)
4 weeks

61
(1 study)
6 weeks

577
(3 studies)

Quality of the
evidence
(GRADE)

VERY LOW™®
due to risk of bias,
imprecision

MODERATE"!
due to risk of bias

Low?*
due to risk of bias

LOow?*
due to risk of bias

MODERATE!
due to risk of bias

Low™?
due to risk of bias,
imprecision

VERY LOW™?
due to risk of bias,

Relative
effect
(95% ClI)

RR 1.99
(1.34 to
2.97)

RR 2.19
(0.72 to

Clinical evidence summary: Lisdexamfetamine dimesylate versus placebo

Anticipated absolute effects

Risk with Control
See comment®

The mean investigator
rated ADHD-RS score in
the control groups was
7.5

The mean investigator
rated ADHD-RS score in
the control groups was -
6.1

The mean ADHD-RS
score in the control
groups was

-4.2

290 per 1000

The mean CGAS score in
the control groups was
58.9

24 per 1000

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

The mean quality of life score in the
intervention groups was

14,70 higher

(5.90 to 23.50 higher)

The mean ADHD-RS score in the
intervention groups was

10.51 lower

(12.71 to 8.31 lower)

The mean inattention subscale score in
the intervention groups was

6.1 lower

(8.26 to 3.94 lower)

The mean hyperactivity/impulsivity
subscale score in the intervention groups
was

5 lower

(6.8 to 3.2 lower)

287 more per 1000
(from 99 more to 572 more)

The mean CGAS score in the
intervention group was 4.6 higher (2.29
to 6.91 higher)

24 more per 1000
(from 6 fewer to 97 more)
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Outcomes

No of
Participants
(studies)
Follow up

4-10 weeks

Quality of the

evidence
(GRADE)

imprecision

Anticipated absolute effects

Relative
effect
(95% ClI)
6.66)

Risk with Control

Risk difference with
Lisdexamfetamine dimesylate versus
placebo (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

at very high risk of bias

2 The majority of the evidence included an indirect population (downgrade by one increment) or a very indirect population (downgrade by two increments)
3 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 risk not report

Table 41:

Outcomes

Quality of life (AAQoL); 0-100;
higher values are beneficial

Quiality of life (AAQoL); 0-100;
higher values are beneficial

ADHD total symptoms
(multiple scales including
AISRS and ADHD-RS total
scores; Investigator rated);
lower values are beneficial,
change scores reported

ADHD total symptoms

No of
Participants
(studies)
Follow up

906
(3 studies)
10-12 weeks

648
(2 studies)

16-24 weeks

872
(5 studies)
8-12 weeks

530

Quality of the

evidence
(GRADE)

MODERATE"
due to risk of
bias

LOW?
due to risk of
bias

VERY
LOW1,2,3

due to risk of
bias,
imprecision,
inconsistency

VERY

Clinical evidence summary: Atomoxetine versus placebo

Anticipated absolute effects

Relative
effect

(95% CI) Risk with Control

The mean quality of life score in the
control groups was
10.25

The mean quality of life score in the
control groups was
111

The mean caars total score -
investigated rated in the control
groups was

-7.8

The mean investigated rated ADHD

Risk difference with
Atomoxetine versus placebo
(95% CI)

The mean quality of life in the
intervention groups was

4.72 higher

(2.66 to 6.77 higher)

The mean quality of life score in
the intervention groups was
4.04 higher

(1.55 to 6.54 higher)

The mean ADHD symptoms
investigator rated score in the
intervention groups was

0.7 standard deviations lower
(1.07 to 6.54 lower)

The mean ADHD symptoms
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Outcomes

(CAARS and AISRS total
scores; Investigator rated);
lower values are beneficial,
final values reported

ADHD total symptoms
investigator rated (CAARS and
AISRS total score;

Investigator rated); 0-54, lower
values are beneficial

ADHD total symptoms
(CAARS total score - Self
rated); 0-84, lower values are
beneficial, change scores
reported

ADHD inattention symptoms
(CAARS Inattention subscale -
Self rated); 0-27, lower values
are beneficial, change scores
reported

ADHD inattention symptoms
(multiple scales including
CAARS inattention subscale -
Investigator rated); lower
values are beneficial, change
scores reported

ADHD inattention symptoms
(CAARS and AISRS
Inattention subscale -

No of
Participants
(studies)
Follow up
(2 studies)
8-12 weeks

1429
(3 studies)
16-24 weeks

831
(2 studies)
10-12 weeks

831
(2 studies)
10-12 weeks

1763
(6 studies)
8-12 weeks

1044
(3 studies)
16-24 weeks

Quality of the
evidence
(GRADE)
LOW1,2,3

due to risk of
bias,
imprecision,
inconsistency

LOW™?

due to risk of
bias,
imprecision

Low!?

due to risk of
bias,
imprecision

VERY
LOW1,2,3

due to risk of
bias,
imprecision,
inconsistency
VERY
LOW1,2,3

due to risk of
bias,
imprecision
and
inconsistency

Low!?
due to risk of
bias,

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control

symptom score in the control groups
was 22.9

The mean investigated rated ADHD
symptom score in the control groups
was -8.3

The mean self-rated ADHD
symptoms score in the control
groups was

-8.3

The mean caars inattention
subscale - self rated in the control
groups was

-4.75

The mean self-rated inattention
score investigator rated in the
control groups was

-4.2

The mean inattention subscale
score investigator rated in the
control groups was -4.4

Risk difference with
Atomoxetine versus placebo
(95% CI)

investigator rated score in the
intervention groups was

0.82 standard deviations lower
(1.8 to 0.16 lower)

The mean ADHD symptoms
investigator rated score in the
intervention groups was 0.37
standard deviations lower

(0.47 to 0.27 lower)

The mean self-rated ADHD
symptoms score in the intervention
groups was

4.83 lower

(6.27 to 3.39 lower)

The mean caars inattention
subscale self-rated in the
intervention groups was 2.53 lower
(3.33t0 1.72 lower)

The mean caars inattention
subscale - investigator rated in the
intervention groups was

0.44 standard deviations lower
(0.61 to 0.26 lower)

The mean caars inattention
subscale - investigator rated score
in the intervention groups was

Juswyeal [eaibojodeweyd

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



16
/T0Z ‘92Ud||90xg areDd pue yYjesH Joj ainisu| [euonenN o

Outcomes

Investigator rated); lower
values are beneficial

ADHD hyperactivity symptoms
(CAARS and AISRS
Hyperactivity/impulsivity
subscale - Investigator rated);
lower values are beneficial,
change scores reported

ADHD hyperactivity symptoms
(CAARS
Hyperactivity/impulsivity
subscale - Self rated); 0-27,
lower values are beneficial,
change scores reported

ADHD hyperactivity symptoms
(AISRS and CAARS
Hyperactivity/impulsivity
subscale - Investigator rated);
lower values are beneficial

Behavioural outcomes (BRIEF-
A Self Report total score); O-
100; lower values are
beneficial; change scores
reported

Discontinuation due to adverse
events

Discontinuation due to adverse

No of
Participants
(studies)
Follow up

1763
(6 studies)

8-12 weeks

831
(2 studies)
10-12 weeks

1044
(3 studies)
16-24 weeks

716
(2 studies)

10-12 weeks

1729
(7 studies)
8-14 weeks

502

Quality of the
evidence
(GRADE)

imprecision

VERY LOW™?
due to risk of
bias,
imprecision

MODERATE!
due to risk of
bias

VERY LOW"?
due to risk of
bias,
imprecision

LOwW?
due to risk of
bias

MODERATE!
due to risk of
bias

MODERATE!

Relative
effect
(95% ClI)

OR 2.3
(153 to
3.47)

RR 2.26

Anticipated absolute effects

Risk with Control

The mean caars
hyperactivity/impulsivity subscale -
investigator rated in the control
groups was

-3.72

The mean self-rated hyperactivity
score d in the control groups was
-3.55

The mean hyperactivity/impulsivity

subscale score in the control groups

was -3.9

The mean brief-a self report total
score in the control groups was
-9.76

33 per 1000

94 per 1000

Risk difference with
Atomoxetine versus placebo
(95% ClI)

0.37 standard deviations lower
(0.6 to 0.14 lower)

The mean caars
hyperactivity/impulsivity subscale -
investigator rated in the
intervention groups was

0.38 standard deviations lower
(0.48 to 0.28 lower)

The mean self-rated hyperactivity
score in the intervention groups
was

2.21 lower

(2.83 to 1.29 lower)

The mean investigator rated
hyperactivity/impulsivity subscale
in the intervention groups was
0.34 standard deviations lower

(0.34 to 0.22 lower)

The mean brief-a self report total
score in the intervention groups
was

4.92 lower

(7.1 to 2.73 lower)

40 more per 1000
(from 17 more to 73 more)

118 more per 1000
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Anticipated absolute effects

No of
Participants  Quality of the Relative Risk difference with
(studies) evidence effect Atomoxetine versus placebo
Outcomes Follow up (GRADE) (95% Cl)  Risk with Control (95% ClI)
events (1 study) due to risk of (1.43 to (from 40 more to 243 more)
24 weeks bias 3.58)

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 of heterogeneity, unexplained by subgroup analysis.

A Control group risk not reported
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0-27; lower values are

Table 42: Clinical evidence summary: Guanfacine versus placebo

No of Anticipated absolute effects

Participants Quality of the Relative

(studies) evidence effect Risk difference with Guanfacine
Outcomes Follow up (GRADE) (95% CI) Risk with Control versus placebo (95% CI)
ADHD total symptoms 34 MODERATE" The mean investigator rated ADHD The mean investigator rated ADHD
investigator rated (1 study) due to symptoms score in the control groups  symptoms score in the intervention
(DSM-IV RS); 0-54; 6 weeks imprecision was groups was
lower values are 30.4 8.1 lower
beneficial (14.47 to 1.73 lower)
ADHD inattention 34 MODERATE" The mean investigator rated The mean investigator rated inattentive
symptoms investigator (1 study) due to symptoms inattentive score in the score in the intervention groups was
rated (DSM-IV RS 6 weeks imprecision control groups was 4.4 lower
Inattentive subscale); 17.2 (7.55 to 1.25 lower)
0-27; lower values are
beneficial
ADHD hyperactivity 34 MODERATE" The mean investigator rated The mean investigator rated hyperactive
symptoms investigator (1 study) due to hyperactive score in the control score in the intervention groups was
rated (DSM-IV RS 6 weeks imprecision groups was 3.7 lower
Hyperactive subscale); 13.2 (7.56 lower to 0.16 higher)
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Outcomes
beneficial

No of

Participants Quality of the
(studies) evidence
Follow up (GRADE)

Relative

effect

(95% Cl)

Anticipated absolute effects

Risk with Control

Risk difference with Guanfacine
versus placebo (95% CI)

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

Table 43:

Outcomes

ADHD total symptoms
investigator
rated(DSM-IV RS total
scores); 0-54; lower
values are beneficial

ADHD inattention
symptoms investigator
rated (DSM-IV RS
Inattentive subscale);
0-27; lower values are
beneficial

ADHD hyperactivity
symptoms investigator
rated (DSM-IV RS
Hyperactive subscale);
0-27; lower values are
beneficial

No of

Participants  Quality of the
(studies) evidence
Follow up (GRADE)

34 MODERATE"
(1 study) due to

6 weeks imprecision
34 MODERATE"
(1 study) due to

6 weeks imprecision
34 Low*

(1 study) due to

6 weeks imprecision

Relative
effect
(95% ClI)

Clinical evidence summary: Guanfacine versus dexamphetamine

Anticipated absolute effects

Risk with Control

The mean investigator rated ADHD
symptoms score in the control groups
was

24.2

The mean investigator rated
inattentive score in the control groups
was

14

The mean investigator rated
hyperactive score in the control
groups was

10.2

Risk difference with Guanfacine
versus dexamphetamine (95% ClI)

The mean investigator rated ADHD
symptoms score in the intervention
groups was

1.9 lower

(8.81 lower to 5.01 higher)

The mean investigator rated inattentive
score in the intervention groups was
1.2 lower

(4.69 lower to 2.29 higher)

The mean investigator rated hyperactive
score in the intervention groups was

0.7 lower

(4.56 lower to 3.16 higher)

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

Table 44:
Outcomes

No of

Relative

Clinical evidence summary: Reboxetine versus placebo
Quality of

Anticipated absolute effects
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ADHD total symptoms
investigator rated
(CAARS total scores); 0-
54, lower values are
beneficial

ADHD inattention
symptoms investigator

rated (CAARS Inattentive

subscale); 0-27; lower
values are beneficial

ADHD hyperactivity
symptoms investigator
rated (CAARS
Hyperactivity subscale);
0-27; lower values are
beneficial

Behavioural outcomes
(Global Assessment of
Functioning); 0-100,
higher values are
beneficial

Discontinuation due to
adverse events

Participants
(studies)
Follow up

39

(1 study)
6 weeks

39
(1 study)
6 weeks

39
(1 study)
6 weeks

39
(1 study)
6 weeks

40
(1 study)
6 weeks

the
evidence
(GRADE)

LOow"?

due to risk of
bias,
imprecision

VERY
Low"?

due to risk of
bias,
imprecision

VERY
LOow"?

due to risk of
bias,
imprecision

LOW?!
due to risk of
bias

LOW?
due to
imprecision

effect
(95% ClI)

RR 1.48
(0.15 to
15)

Risk with Control

The mean investigator rated ADHD
symptom score in the control groups
was

27.47

The mean investigator rated
inattentive score in the control
groups was

16.05

The mean investigator rated
hyperactivity score in the control
groups was

11.47

The mean global assessment of
functioning in the control groups
was
5.05

59 per 1000

Risk difference with Reboxetine
versus placebo (95% CI)

The mean investigator rated ADHD
symptom score in the intervention
groups was

5.58 lower

(11.18 lower to 0.02 higher)

The mean investigator rated
inattentive score in the intervention
groups was

4.74 lower

(7.83 to 1.65 lower)

The mean investigator rated
hyperactivity score in the intervention
groups was

0.93 lower

(4.12 lower to 2.26 higher)

The mean global assessment of
functioning in the intervention groups
was

1.08 lower

(0.68 to 1.48 lower)

28 more per 1000
(from 50 fewer to 824 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.
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Table 45:

Outcomes

ADHD total symptoms self-
rated (CAARS ADHD
index); 0-27, lower values
are beneficial

ADHD inattention
symptoms self-rated
(CAARS Inattentive
subscale); 0-27, lower
values are beneficial

ADHD hyperactivity
symptoms self-rated
(CAARS
Hyperactive/Impulsive
subscale); 0-27, lower
values are beneficial

Discontinuation due to
adverse events

Serious adverse events

No of
Participants
(studies)
Follow up

41

(1 study)
6 weeks

41
(1 study)
6 weeks

41
(1 study)
6 weeks

44
(1 study)
6 weeks

44
(1 study)
6 weeks

Quality of
the evidence
(GRADE)

MODERATE!
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
LOw™?

due to risk of
bias,
imprecision

Relative
effect
(95% ClI)

OR 7.39
(0.15 to
372.38)

RD 0.00

(-0.08 to
0.08)

Clinical evidence summary: Venlafaxine versus placebo

Anticipated absolute effects

Risk with Control

The mean self-rated ADHD index
score in the control groups was
-12.05

The mean self-rated inattentive
score in the control groups was
-14.65

The mean self-rated
hyperactive/impulsive score in the
control groups was

-11.35

0 events in control arm

0 events in control arm

Risk difference with Venlafaxine
versus placebo (95% ClI)

The mean self-rated ADHD index
score in the intervention groups was
13.3 lower

(19.34 to 7.26 lower)

The mean self-rated inattentive
subscale in the intervention groups
was

8.7 lower

(14.21 to 3.19 lower)

The mean self-rated
hyperactive/impulsive score in the
intervention groups was

15.25 lower

(22.19 to 8.31 lower)

44 more per 1000
(from 71 fewer to 163 more)

0 events in both arms

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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Table 46:

Outcomes

ADHD total symptoms
investigator rated (ADHD-RS
total scores); 0-54, lower values
are beneficial, change scores
ADHD total symptoms
investigator rated (CAARS total
scores0; 0-54, lower scores are
beneficial, final values reported

CGl score of 1 or 2

Discontinuation due to adverse
events

No of
Participants
(studies)
Follow up
22

(1 study)

7 weeks

42
(1 study)
6 weeks

22
(1 study)
7 weeks

22
(1 study)
7 weeks

Quality of the
evidence
(GRADE)

VERY LOW™?

due to risk of bias,
imprecision

MODERATE?due
to imprecision

Low?
due to risk of bias,
imprecision

VERY LOW'?
due to risk of bias,
imprecision

Clinical evidence summary: Bupropion versus placebo

Anticipated absolute effects

Relative
effect
(95% CI) Risk with Control
The mean ADHD-RS in the
control groups was
-12.4
The mean CAARS in the
control groups was 34.43
RR 2.33 273 per 1000
(0.81to
6.76)
OR 0.14 91 per 1000
(Oto
6.82)

Risk difference with SR
Bupropion versus placebo (95%
Cl)

The mean ADHD-RS in the
intervention groups was 1.3 lower
(8.77 lower to 6.17 higher)

The mean CAARS in the
intervention groups was 10.72
lower (18.57 to 2.87 lower)

363 more per 1000
(from 52 fewer to 1000 more)

77 fewer per 1000
(from 91 fewer to 315 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 47:

Outcomes

ADHD total symptoms
investigator rated (ADHD-RS
total scores); 0-54 lower
values are beneficial

CGl-I score of 1 or 2 (much

No of
Participants
(studies)
Follow up

19
(1 study)
7 weeks

Quality of the
evidence
(GRADE)

LOw™?

due to risk of bias,
imprecision

VERY LOW™?

Clinical evidence summary: Bupropion versus methylphenidate
Anticipated absolute effects

Relative

effect

(95% CI) Risk with Control
The mean ADHD-RS in the
control groups was
-10.1

RR 1.27 500 per 1000

Risk difference with SR Bupropion
versus methylphenidate (95% CI)

The mean ADHD-RS in the intervention
groups was

3.6 lower

(10.65 lower to 3.45 higher)

135 more per 1000
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Table 48:

No of
Participants  Quality of the
(studies) evidence
Outcomes Follow up (GRADE)
improved or very much (1 study) due to risk of bias,
improved) 7 weeks imprecision
Discontinued due to adverse 19 LOw™?
events (1 study) due to risk of bias,
7 weeks 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

Anticipated absolute effects

Relative

effect

(95% CI) Risk with Control
(0.56 to

2.9)

OR 0.08
(Oto
1.45)

250 per 1000

Risk difference with SR Bupropion
versus methylphenidate (95% CI)

(from 220 fewer to 950 more)

224 fewer per 1000
(from 250 fewer to 76 more)

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

Outcomes

Quiality of Life (Quality
of life enjoyment and
satisfaction
questionnaire); 0-10,
higher values are
beneficial

ADHD total symptoms
(Adult ADHD self-
report scores); 0-54,
lower values are
beneficial

ADHD total symptoms
investigator rated
(DSM IV RS total
scores); 0-54, lower
values are beneficial

No of
Participants
(studies)
Follow up

193

(1 study)
9 weeks

193
(1 study)
9 weeks

42
(1 study)
2 weeks

Relative
effect
(95% CiI)

Quality of the
evidence
(GRADE)

Low!

due to risk of
bias

Low?!
due to risk of
bias

MODERATE?
due to
imprecision

Clinical evidence summary: Modafinil versus placebo

Anticipated absolute effects

Risk with Control

The mean quality of life score in the
control groups was
4.4

The mean self-reported ADHD
symptoms score in the control groups
was

-12.2

The mean investigator rated ADHD
symptoms score in the control groups
was

28.8

Risk difference with Modafinil versus

placebo (95% CI)

The mean quality of life score in the
intervention groups was

1.38 higher

(2.35 lower to 4.11 higher)

The mean self-reported ADHD
symptoms score in the intervention
groups was

3.73 lower

(8.31 to 0.85 lower)

The mean investigator rated ADHD
symptoms score in the intervention
groups was

10.5 lower

(16.92 to 4.08 lower)
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No of

Participants

(studies)
Outcomes Follow up
ADHD inattention 42
symptoms investigator (1 study)
rated (DSM-IV RS 2 weeks

Inattentive
subscale);0-27, lower
values are beneficial

ADHD hyperactivity 42
symptoms investigator (1 study)
rated (DSM IV RS 2 weeks
Hyperactive subscale);

0-27, lower values are

beneficial

Behavioural outcome 192
(BRIEF-A); 0-100; (1 study)
lower values are 9 weeks
beneficial

Discontinuation due to 338
adverse events (1 study)
9 weeks

Quality of the

evidence
(GRADE)

HIGH

MODERATE?
due to
imprecision

Low?!
due to risk of
bias

Low?*
due to risk of
bias

Relative
effect
(95% ClI)

RR 3.22
(1.46 to
7.13)

Anticipated absolute effects

Risk with Control

The mean investigator rated
inattentive score in the control groups
was

16.6

The mean ADHD symptoms
hyperactive subscale in the control
groups was

12.2

The mean brief-a score in the control
groups was
-8.1

81 per 1000

Risk difference with Modafinil versus
placebo (95% ClI)

The mean investigator rated inattentive
score in the intervention groups was
6.1 lower

(9.02 to 3.18 lower)

The mean ADHD symptoms
hyperactive subscale in the intervention
groups was

4.9 lower

(8.89 to 0.91 lower)

The mean brief-a in the intervention
groups was

3.11 lower

(7.25 to 1.03 higher)

180 more per 1000
(from 110 more to 260 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 49:
No of
Participants
(studies)
Outcomes Follow up
ADHD total 42
symptoms (1 study)

Quality of the
evidence
(GRADE)

MODERATE"
due to

Relative
effect
(95% CI)

Clinical evidence summary: Modafinil versus dexamphetamine

Anticipated absolute effects

Risk with Control

The mean investigator rated ADHD
symptoms score in the control groups

Risk difference with Modafinil versus
dexamphetamine (95% CI)

The mean investigator rated ADHD
symptoms score in the intervention
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No of
Participants Quality of the  Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% ClI)
investigator rated 2 weeks imprecision
(DSM-IV total
scores); 0-54, lower
values are beneficial
ADHD inattention 42 Low?
symptoms (1 study) due to
investigator rated 2 weeks imprecision
(DSM-1V Inattentive
subscale); 0-27,
lower values are
beneficial, final
values reported
ADHD hyperactivity 42 MODERATE"
symptoms (1 study) due to
investigator rated 2 weeks imprecision

(DSM-IV Hyperactive
subscale); 0-27,
lower values are
beneficial, final
values reported

Anticipated absolute effects

Risk with Control
was 20

The mean investigator rated
inattentive score in the control groups
was

11

The mean investigator rated
hyperactive score in the control
groups was

9

Risk difference with Modafinil versus
dexamphetamine (95% CI)

groups was

1.7 lower

(8.5 lower to 5.1 higher)

The mean investigator rated inattentive
score in the intervention groups was
0.5 lower

(4.15 lower to 3.15 higher)

The mean investigator rated hyperactive
score in the intervention groups was

1.7 lower

(5.28 lower to 1.88 higher)

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

Table 50: Clinical evidence summary: Atomoxetine and buspirone versus placebo
No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with Risk difference with Atomoxetine and buspirone
Outcomes Follow up (GRADE) (95% CI)  Control versus placebo (95% CI)
ADHD total symptoms 244 Low'? See The mean ADHD symptoms (aisrs) in the
investigator rated (AISRS total (1 study) due to risk of bias, comment? intervention groups was
scores); 0-54; lower values are 8 weeks imprecision 4.8 lower

beneficial

(7.74 to 1.86 lower)
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No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect Risk with Risk difference with Atomoxetine and buspirone
Outcomes Follow up (GRADE) (95% CI)  Control versus placebo (95% CI)
ADHD inattention symptoms 244 Low™? See The mean ADHD symptoms inattention subscale
investigator rated inattention (1 study) due to risk of bias, comment® (aisrs) in the intervention groups was
subscale (AISRS); 0-27; lower 8 weeks imprecision 1.6 lower
values beneficial (3.56 lower to 0.36 higher)
ADHD hyperactivity symptoms 244 Low™? See The mean ADHD symptoms hyperactivity subscale
investigator rated hyperactivity (1 study) due to risk of bias, comment® (aisrs) in the intervention groups was
subscale (AISRS); 0-27; lower 8 weeks imprecision 3.24 lower
values beneficial (5.63 to 0.85 lower)
Discontinued due to adverse 144 LOW? RR 1.04 149 per 6 more per 1000
events (1 study) due to imprecision (0.45 to 1000 (from 82 fewer to 204 more)
8 weeks 2.37)

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 risk not reported

See appendix F for full GRADE tables.
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Economic evidence

1.1.4.1 Included studies
2008 guideline literature
One study from CG72 was included in this review*"*

The included study can be found in Table 51.
Published literature

Two health economic studies were identified in children with the relevant comparison and
have been included in this review.'®8 3! One economic evaluation was also identified in
adults. "*°

One study on children was from the UK and used a decision model to compare an algorithm
with atomoxetine as first line treatment versus an algorithm of standard treatment (without
atomoxetine) in different subgroup populations (only the medication naive group have been
included in this review question).

The second study on children adapted the model from the UK study to a Spanish context,
however it compared a sequence of atomoxetine as first line versus atomoxetine as second
line (and did not include dexamphetamine in the sequence). Therefore the interventions were
different, and it only looked at some of the subgroups that the UK paper looked at (again only
some of which are included in this review), therefore the models were felt sufficiently different
to be included as separate studies.

Note that although these studies compare sequences in different ways, they are both
essentially asking which drug you should start with.

The adult study was from the UK and used a decision model to compare lisdexamfetamine
with atomoxetine or extended release methylphenidate.

These are summarised in the health economic evidence profiles below (Table 52, Table 53)
and the health economic evidence tables in Appendix H.

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

1.1.4.2 Excluded studies

Five studies 2249277356 472,717 gram CG72, all in children, have been selectively excluded
due to limited applicability and/or methodological limitations.

These are listed in Appendix |, with reasons for exclusion given.

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

© National Institute for Health and Care Excellence, 2017
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1.1.4.3 Summary of studies included in the economic evidence review

Table 51: Health economic evidence profile: [2008 guideline included economic evaluations]

King Directly Potentially 1 year decision tree model See See
2006371( applicable (a) serious comparing 37 strategies in total, evidence evidence
UK) limitations(b)  consisting of 18 possible sequences table astoo  table as too
of three active treatments, (18 many many
respective sequences of comparators comparators
combination therapies were included to report. to report.
in a sensitivity analysis), plus no
treatment

strategies could include;
Methylphenidate- IR,
Methylphenidate- MR-8 hours,
Methylphenidate- MR-12 hours,
Atomoxetine, Dexamfetamine, plus
all the above medications combined
with behavioural therapy.
Effectiveness based on 6 trials
include in an NMA. Cost
components include; drug costs,
resource use associated with
responders and non-responders
(psychiatrist, paediatrician, and GP
consultations, and a blood test).
Resource use associated non
responders.

Uses EQ-5D.

A strategy
of; DEX —
IR-MPH —
ATX — NT
was
dominant

PSA undertaken
(number of simulations
not reported).

Probability strategy is
cost-effective (E30K
threshold): 31% when
considering all 38
strategies, but 60%
when comparing only
the 19 strategies that
have 3 active
treatments per
strategy.

A number of sensitivity
analyses were
undertaken testing
structural assumptions
and inputs, in some
cases the results
changed to the below
strategy being optimal;
IR-MPH — DEX — ATX
- NT

THIS STUDY WAS UPDATED BY THE GUIDELINE HEALTH ECONOMIST (BY REPLICATING THE STUDY AS DESCRIBED FROM THE PAPER) TO

INCLUDE UP TO DATE COSTS GIVEN THE LARGE PRICE INCREASE IN DEXAMFETAMINE PRICE.

MOST COST EFFECTIVE = A STRATEGY OF; IR-MPH — DEX — ATX — NT
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(ICER = £485 VS NO TREATMENT) — see discussion following these tables for more detail.
Abbreviations: NMA = Network meta-analysis; QALY quality-adjusted life years; LDX = Lisdexamfetamine; IR-MPH: Immediate release methylphenidate; ER-MPH: extended
release methylphenidate, ATX = Atomoxetine; DEX: Dexamfetamine; NT: no treatment
(a) UK study, uses EQ-5D.
(b) Based on limited clinical data. Some of the studies excluded subjects who were known non-responders to stimulant therapy (which is contrary to the guideline clinical
review which excluded those studies). Assumed independence of treatments in the sequence. Based on doses from the trials which may not represent doses in practice.

Table 52: Health economic evidence profile: [Children; first line Atomoxetine algorithm versus standard treatment algorithm or
second line atomoxetine algorithm]

Cottrell Partially Potentially Markov model of 1 year time horizon Subgroup  Subgroup 1 Subgroup 1 Uncertainty around the
2008'®  applicable @  serious with monthly cycles. Population is 1 (includes (includes ICER not reported.
(UK) limitations®  children with ADHD. Health states are  (includes  IR-MPH): IR-MPH): Paper states a
based on response to treatment and IR-MPH): 0.0268 £15,244 probabilistic analysis
adverse events. How response was £408.34 was done but data on

defined in the trials is not reported.
Based on various RCT evidence.

Subgroup 1 Subgroup 1 this is not reported.

. Subgroup  (includes (includes
Sgr_ne of w_hlch excluded_from the 1 XR-MPH): XR-MPH): Multiol nsitivi
clinical review. Mod_els different (includes 0.0201 ) £13.241 ) anuatlﬁsgsszres ;tagd .
sequences and patients move to the XR-MPH): : g being undertaken
next treatment if they fail the current £965.71 A RS BT (FET
one. ' Subgroup Subgroup
>- o reported.
2 out of the 5 subgroups evaluated in g.ubgroup 0.0417 £11,523 mgduet:lg,o\f;ﬁigsi\é%_to
the study are included in this review ’ ICER rose to beyond
question as they are groups ‘with no £480.94 the threshold when the
history of pharmacotherapy use’: difference between the
e Subgroup 1: Stimulant naive utilities for the different
patients treatments was
o atreatment algorithm of reduced.

atomoxetine 2>IR-MPH->IR-
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Hong
2009 **
(Spain)

Partially
applicable ©

Potentially
serious
limitations®

(d)

DEX->no treatment, with the
comparator being the same
sequence but without
atomoxetine

o same as above except IR-MPH
is replaced with XR-MPH.

e Subgroup 2: Stimulant

contraindicated (naive)

o atomoxetine followed by no
treatment if that fails,
compared to no treatment

alone.
Markov model of 1 year time horizon Subgroup
with monthly cycles. Population is 1
children with ADHD. Health states are  (includes
based on response to treatment and IR-MPH)
adverse events. How response was ©.
defined in the trials is not reported. £615

Based on various RCT evidence.
Some of which excluded from the

clinical review. Models different fubgroup
sequences and patients move to the (includes
(r)\;»ét treatment if they fail the current XR-MPH):
' £277
2 out of the 3 subgroups evaluated in
the study are included in this review S_ubgroup
question as they are groups ‘with no 2:
history of pharmacotherapy use’: £876
e Subgroup 1: Stimulant naive
patients:

o atreatment algorithm of
atomoxetine >IR-MPH->no

Subgroup 1
(includes
IR-MPH):
0.02

Subgroup 1
(includes
XR-MPH):
0.013

Subgroup
2:
0.042

Subgroup 1
(includes
IR-MPH):
£31,007

Subgroup 1
(includes
XR-MPH):
£21,971

Subgroup
2.

£21,079

Uncertainty around the
ICER not reported.
Paper states a
probabilistic analysis
was done but data on
this is not reported.

Multiple sensitivity
analyses are stated as
being undertaken
however results are not
reported.

Model most sensitive to
the utility values used.
ICER increased
dramatically when the
difference between the
utilities for the different
treatments was
reduced.
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treatment versus IR-
MPH->atomoxetine->no
treatment

o same as above except IR-MPH
is replaced with XR-MPH.

e Subgroup 2: Stimulant naive
patients with contraindications

o atomoxetine compared to no
treatment.
Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; RCT: randomised controlled trial, IR-MPH: immediate release methylphenidate,
EX-MPH: extended release methylphenidate, IR-DEX: immediate release dexamphetamine
(a) UK study with an NHS cost perspective. However; population quite vague. Does not use EQ-5D and valuations of the states are based on parents not the general public.
(b) Potential conflict of interest. Methods sometimes unclear; including if results are probabilistic, if transition probabilities from trials have been extrapolated. Assumptions
made about parity where there is no data. Based on some data that has been excluded for this question. No adverse event costs or other resource use costs included.
(c) Population quite vague. Does not use EQ-5D and valuations of the states are based on parents not the general public.
(d) Potential conflict of interest. Methods sometimes unclear; including if results are probabilistic, if transition probabilities from trials have been extrapolated. Assumptions
made about parity where there is no data. No adverse event costs or other resource use costs included. Based on some data that has been excluded for this question.
(e) 2008 Spanish Euros converted to GBP using purchasing power parities. The incremental cost was calculated by the health economist after converting the cost of each
treatment strategy into GBP'’s.

Table 53: Health economic evidence profile: [Adults; Lisdexamfetamine versus Atomoxetine or extended release Methylphenidate ]

Zimovetz  Directly Potentially Decision tree model with a 1 year time  LDX vs LDX vs ATX LDX PSA with 5000

2017"°(  applicable (a)  serious horizon comparing lisdexamfetamine ATX = - =0.01 dominant simulations.

UK) limitations(b)  with ER methylphenidate and £195 Probability LDX cost
atomoxetine in adults. An NMA LDX vs ER- LDX effective at £20,000; vs
informs treatment effect and LDX vs MPH = dominant ATX = 80%, vs ER-
discontinuation risks. Costs also ER-MPH = 0.006 MPH = 61%

include resource use associated with £9
response and non-response. Uses

EQ-5D. Additional sensitivity

analyses showed that
the results when
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compared to MPH was
sensitive to
discontinuation rates.
LDX remained
dominant compared to
ATX in all sensitivity
analyses.
Abbreviations: NMA = Network meta-analysis; ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; LDX = Lisdexamfetamine; ER-MPH: extended
release methylphenidate, ATX = Atomoxetine.
(c) UK study, uses EQ-5D.
(d) Potential conflict of interest. No additional treatment assumed following non response/discontinuation. NMA methods a combination of dichotomous outcomes and
continuous transformed to dichotomous. Some studies in their NMA we haven't included in our review. Methods sometimes unclear; resource use estimates. No adverse
event costs included
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Since the previous guideline, the price of dexamfetamine has substantially increased. This is
likely to affect the conclusions of all included economic studies with dexamphetamine, as
they are out of date with the costs.

King et al 2006°"* was replicated using the information in the study, to see what impact
updating the cost of the interventions would have. The original base case result of King 2006
showed that the most cost effective strategy was;

Dexamfetamine — Methylphenidate IR — Atomoxetine — No treatment.

This was also the case when the model was replicated without changing the drug costs. This
added reassurance that the replication was similar to the original model (although some
assumptions had to be made based on the information provided in the paper in order to
replicate the model).

After updating the model to include up to date drug prices, the most cost effective option
was;

Methylphenidate IR — Atomoxetine — Dexamfetamine — No treatment.

This shows that keeping all other parts of the model the same except for updating the drug
prices is having an impact of the results enough to change the conclusions. The increased
price of dexamfetamine means that it is no longer cost effective first or second line even
though it has a higher response rate and fewer withdrawals than the other drugs. The
increased cost is outweighing the additional benefit.

Note that the same limitations of the model remain as the purpose of this exercise was only
to see the impact of the price changes and structural and data aspects of the model cannot
be altered as it is not an original guideline model. Notable limitations include that the
treatments in the sequence are independent of each other which is unlikely to reflect reality,
and also the limited number of sources informing the clinical effect.

Cottrell 2008 also included dexamfetamine in the sequences evaluated. This study had 5
subgroups, which had different sequences for the intervention and comparator of each
subgroup depending on previous history with stimulants. As the purpose of this study is to
estimate the costs and benefits of atomoxetine versus other treatments, then the intervention
arm for each subgroup always had atomoxetine first followed by other treatments, and the
comparator sequence was the same sequence but without atomoxetine.

For example for a stimulant naive population the treatments being evaluated are a sequence
of; ATX - IR MPH - IR DEX - no treatment, versus; IR MPH - IR DEX - no treatment.

Because of this, dexamfetamine will always be closer to the front of the sequence in the
comparator arm. Meaning that in the comparator arm, more people will be on dexamfetamine
because you only go on to the next treatment if you fail the previous one. Therefore a
dexamfetamine price increase will increase the total cost of the comparator arm more than
the total cost of the intervention arm, therefore making the incremental cost smaller and the
intervention arm more cost effective. It may even make the intervention cost saving. These
are assumptions about what the impact will be, but it has been shown from the update of the
King model that sequences with dexamfetamine lower down the treatment line are likely to
be more cost effective than sequences with dexamfetamine nearer the front of the sequence,
because of the higher price of dexamfetamine.

1.1.4.4 Unit costs

Relevant unit costs are provided below to aid consideration of cost-effectiveness. The drugs
listed below are based on those identified from the clinical review as well as those commonly

© National Institute for Health and Care Excellence, 2017
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used even if the review did not find evidence on them, and therefore do not include the entire
list of interventions from the protocol.

Where several studies evaluated the same intervention, or the dose was lower than the
maximum recommended by the BNF (only for drugs licensed for ADHD), both low and high
doses are presented to reflect the range of costs possible. Conservative estimates have
been used whereby the highest doses of those reported in the studies /recommended in the
BNF have been used. Note that there can be various generic versions of a drug, but drugs of
the same class with the same dose have the same cost regardless of who manufactures it.

Table 54: UK costs of ADHD drugs for children

Drug

Methylphenidate
hydrochloride

Methylphenidate

Methylphenidate

Concerta XL (modified
release methylphenidate)

Concerta XL (modified
release methylphenidate)
Equasym XL (modified

release methylphenidate)

Equasym XL (modified
release methylphenidate)

Atomoxetine
Strattera

Dexamfetamine
Dexamfetamine

Lisdexamfetamine
Elvanse

Daily dose

(or unit or
total)

Low dose:
30mg per day

High dose:
60mg per day

Low dose:
18mg per day

High dose:
54mg per day

Low dose:
20mg per day

High dose:
60 mg per day

Low dose:
40 mg per day

High dose:

100 mg per
day

20mg per day

50mg per day

Cost (per unit)

10mg tablet
(pack of 30)

=£5.49
20mg tablet
(pack of 30)
=£10.92
18mg tablet
(pack of 30)
=£31.19
36mg tablet
(pack of 30)
= £42.45

10mg capsule
(pack of 30)

= £25.00
30mg capsule
(pack of 30)

= £35.00

40mg tablet
(pack of 28)

= £53.09
As above

5mg tablet
(pack of 28)
= £24.75

10mg tablet
(pack of 30)

50 mg capsule
(pack of 28)

© National Institute for Health and Care Excellence, 2017
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Cost —
monthly

£16.70

£33.22

£31.62

£64.56

£50.69

£70.97

£57.67

£144.18

£107.54

£80.67

£74.52

Cost —
annual

£200.39

£398.58

£379.48

£774.71

£608.33

£851.67

£692.07

£1,730.1
7

£1,290.5
4

£967.98

£894.25

Source
of dose

Clinical
review

BNF
max
dose

Clinical
review

BNF
max
dose

Estimate
of low
dose

BNF
max
dose

Clinical
review

Clinical
review

BNF

Clinical
review
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Drug

Other drugs

Guanfacine hydrochloride
(modified release)

Clonidine hydrochloride
(Catapres)

Risperidone

Amantadine hydrochloride

Melatonin (Circadin)

(modified release)
Bupropion hydrochloride

(modified release) (Zyban)

Modafinil

Buspirone hydrochloride

Aripiprazole

Venlafaxine hydrochloride

Daily dose

(or unit or
total)

4mg per day

400
micrograms
per day @

2mg per day
150mg per day
6mg per day
150mg per day
300mg per day
30mg per day

20mg per day

75mg per day

Cost —
annual

Cost —

Cost (per unit)  monthly

= £68.60

2mg tablet £127.14 £1,525.7
(pack of 28) 0

= £58.52

100 microgram

tablet (pack of
112)

=£8.04

1mg tablet
(pack of 20)
=£0.80
100mg tablet
(pack of 56)
=£41.00
2mg tablet
(pack of 30)
=£15.39
150mg tablet
(pack of 60)
=£41.76
100mg tablet
(pack of 30)
=£5.88
10mg tablet
(pack of 30)
=£4.63
10mg tablet
(pack of 28)
=£2.77
37.5mg tablet
(pack of 56)
=£2.04

£8.73 £104.81

£2.43 £29.20

£33.40 £400.85
£46.81 £561.74
£21.17 £254.04
£17.89 £214.62
£14.08 £169.00
£6.02 £72.22

£2.22 £26.59

Source
of dose

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Source: BNF (‘Drug tariff’ price), May 2016, with dexamfetamine new dose available of 10mg sourced in May

2017.

(a) Based on a dose from a trial of 8micrograms per kg and assuming a 50kg child (a conservative estimate of

weight)

Note that where higher doses are being considered, tablets with higher dose formulations
have been used as these tend to have economies of scale as les tablets are also needed.

Table 55: UK costs of ADHD drugs for adults

Drug

Methylphenidate
hydrochloride

Methylphenidate

Daily dose

(or unit or
total)

Low dose:
40mg per day

Cost — Cost —
Cost (per unit)  monthly annual
20mg tablet £22.14 £265.72
(pack of 30)
=£10.92

© National Institute for Health and Care Excellence, 2017
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Drug
Methylphenidate

Concerta XL (modified
release methylphenidate)

Concerta XL (modified
release methylphenidate)

Equasym XL (modified
release methylphenidate)

Equasym XL (modified
release methylphenidate)

Atomoxetine
Strattera

Strattera

Lisdexamfetamine
dimesylate

Elvanse

Elvanse

Dexamfetamine sulfate
Dexamfetamine sulfate

Other drugs

Guanfacine hydrochloride
(modified release)

Bupropion hydrochloride
(modified release)

Reboxetine (Edronax)

Daily dose

(or unit or
total)

High dose:
120mg per day

Low dose:
72mg per day

High dose:
108mg per day

Low dose:
40mg per day

High dose:
100mg per day
Low dose:
40 mg per day
High dose:
100mg per day
Low dose:

30 mg per day

High dose:
70 mg per day

40mg per day

4mg per day

300 mg per
day

8mg per day

Cost (per unit)
As above

18mg tablet
(pack of 30)
=£31.19

54mg tablet @
(pack of 30)

= £60.48
20mg capsule
(pack of 30)

= £30.00
30mg capsule
(pack of 30)

= £35.00

40mg per day
(pack of 28)

= £53.09
As above

30mg tablet
(pack of 28)

= £58.24
50mg tablet
(pack of 28)
= £68.60

5mg tablet
(pack of 28)
=£24.75

10mg tablet
(pack of 28)
=£39.78

2mg tablet
(pack of 28)
= £58.52

150mg tablet
(pack of 60)
=£41.76
4mg tablet
(pack of 60)
=£18.91
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Cost —
monthly

£66.43

£126.49

£122.64

£60.83

£118.29

£57.67

£144.18

£63.27

£104.33

£215.09

£161.33

£127.14

£42.34

£19.17

Cost —
annual

£797.16

£1,517.9
1

£1,471.6
8
£730.00

£1,419.4
4

£692.07

£1,730.1
7

£759.20

£1,251.9
5

£2,581.0
7

£1,935.9
6

£1,525.7
0

£508.08

£230.07

Source
of dose

Clinical
review

Clinical
review

BNF
max
dose

Estimate
of low
dose

BNF
max
dose

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Clinical
review

Estimate
based
on
children’
s dose

Clinical
review

Clinical
review
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Daily dose
(or unit or Cost — Cost — Source
Drug total) Cost (per unit)  monthly annual of dose
Venlafaxine hydrochloride 225 mg per 37.5mg tablet £6.65 £79.78 Clinical
day (pack of 56) review

=£2.04

Source: BNF (‘Drug tariff’ price), May 2016, with dexamfetamine new dose available of 10mg sourced in May

2017.

(a) Where a large dose is required, a formulation with a higher dose per tablet has being used in the costing, if
available, to ensure a reasonable number of tablets are taken to meet the dose specified.

The pricing structure of the different drugs can also impact the overall cost, as if you are
taking a higher dose you could do this once a day, then a higher dose tablet tends to be
cheaper than taking two tablets of half the dose. So with most drugs then are economies of
scale of the higher formulations. This isn’t always the case though. With some drugs it is
possible to take only one tablet a day such as the modified release versions but with others
you would need to take tablets at multiple points in the day which means more pills per day
of lower formulations.

Costs of other healthcare resource such as hospital appointments that may differ by
intervention is illustrated below.

Table 56: Staff costs associated with selecting and monitoring medication treatment

Staff Costs Source
Psychiatric Consultant £107 per hour PSSRU 2015
Band 5 nurse £36 per hour PSSRU 2015

For example, people on stimulants may see healthcare professionals more frequently in the
beginning in order to make sure the dose is appropriate and then may see healthcare
professionals less frequently.

Resource impact

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

Evidence statements

1.1.6.1 Clinical evidence statements
Children under 5

Methylphenidate versus placebo

¢ No evidence was identified for quality of life, CGI-I, serious adverse events or
discontinuation due to adverse events. No evidence was identified for any of the
important outcomes except behavioural outcomes measured by the children’s global
assessment scale.

e There was a clinically important benefit of methylphenidate for ADHD symptoms total
(parent-teacher composite; 1 study very low quality) (parent rated; 1 study low quality) and
behavioural symptoms (1 study low quality)

Risperidone versus methylphenidate
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

No evidence was identified for quality of life, CGI-I or serious adverse events. No
evidence was identified for any of the important outcomes.

There was no clinical difference between risperidone and methylphenidate on total,
inattentive and hyperactivity ADHD symptoms (parent rated; 1 study very low quality).

The number of children discontinuing their medication due to adverse events was lower
for risperidone compared to methylphenidate, and this was clinically important (1 study
very low quality).

Risperidone and methylphenidate versus methylphenidate

No evidence was identified for quality of life. No evidence was identified for any of the
important outcomes except behavioural outcomes measured by the CPRS oppositional
subscale.

There was no clinical difference on total, inattention and hyperactivity ADHD symptoms
and behaviour outcomes as reported by parents (1 study very low quality).

There was a clinically important benefit of methylphenidate and risperidone combined on
CGlI-I (1 study very low quality).

There was clinically important harm of risperidone and methylphenidate combined on
discontinuation due to adverse events (1 study low quality).

Children and young people aged 5to 18

Immediate release (IR) methylphenidate versus placebo

No evidence was identified for quality of life, or serious adverse events. No evidence for
any of the important outcomes except behavioural outcomes measured by children’s
Global assessment scale.

There was a clinically important benefit of methylphenidate for ADHD total symptoms
(parent rated; 2 studies low quality) (teacher rated; 2 studies low quality) (teacher rated; 1
study moderate quality), ADHD inattention symptoms (parent rated; 1 study moderate
quality) (teacher rated; 1 study moderate quality), ADHD hyperactivity symptoms (teacher
rated, 3 studies low to moderate quality), CGI-I (3 studies moderate quality), behavioural
outcomes (2 studies low quality).

There was no clinical difference for ADHD symptoms total (parent rated; 3 studies
moderate quality), ADHD hyperactivity symptoms (parent rated; 1 study low quality)
(teacher rated; 1 study low quality), discontinuation due to adverse events (4 studies low
quality) and serious adverse events (1 study moderate quality).

OROS Methylphenidate versus placebo

No evidence was identified for serious adverse events. No evidence was identified for
any of the important outcomes except for behavioural outcomes and academic
achievement.

There was a clinically important benefit of methylphenidate for quality of life (1 study low
quality), total ADHD symptoms (parent rated; 2 studies moderate quality) (teacher rated; 1
study moderate quality) (investigator rated 1 study moderate quality), ADHD inattention
symptoms (parent rated; 2 studies moderate quality) (teacher rated; 2 studies low quality)
(investigator rated; 1 study very low quality), ADHD hyperactivity symptoms (parent rated;
2 studies moderate quality) (teacher rated; 2 studies moderate quality) (investigator rated;
1 study very low quality), CGlI-I (2 studies moderate quality), behavioural outcomes (1
study low quality) and academic achievement (1 study low quality).

There was no clinical difference in the number of children discontinuing their medication
due to adverse events (3 studies low quality).

IR methylphenidate versus OROS methylphenidate
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No evidence was identified for quality of life, serious adverse events or any of the
important outcomes.

There was no clinically important difference for ADHD inattention symptoms (teacher
rated; 1 study moderate quality) (parent rated; 1 study moderate quality), ADHD
hyperactivity symptoms (teacher rated; 1 study moderate quality) (parent rated; 1 study
moderate quality), CGI-I (1 study low quality) and discontinuation due to adverse events
(1 study low quality).

Lisdexamfetamine versus placebo

No evidence was identified for quality of life, inattentive or hyperactivity ADHD symptoms
or serious adverse events. No evidence for any of the important outcomes except
behaviour outcomes as measured by the WFIRS-P scale and academic achievement as
measured by the CHIP-CE academic achievement subscale.

There was a clinically important benefit of lisdexamfetamine for ADHD total symptoms
(investigator rated; 1 study moderate quality), CGI-I, academic achievement and
behaviour outcomes (1 study moderate quality).

There was no clinical difference for discontinuation due to adverse events (2 studies very
low quality).

Methylphenidate versus lisdexamfetamine

No evidence was identified for quality of life, inattentive or hyperactivity ADHD symptoms
and serious adverse events. No evidence for any of the important outcomes except
behaviour outcomes as measured by the WFIRS-P scale and academic achievement as
measured by the CHIP-CE academic achievement subscale.

There was a clinically important benefit of lisdexamfetamine for ADHD total symptoms
(investigator rated; 1 study moderate quality) and CGl-I (1 study, low quality).

There was no clinical difference for discontinuation due to adverse events, academic
achievement and behaviour outcomes (1 study low quality).

Atomoxetine versus placebo

No evidence for any of the important outcomes except behavioural outcomes measured
by various scales and academic achievement measured by the CHIP-PRF achievement
subscale.

There was a clinically important benefit of atomoxetine for quality of life (2 studies
moderate quality) (1 study low quality), treatment response (2 studies low quality), ADHD
total symptoms (investigator rated; 3 studies low quality) (investigator rated; 6 studies
moderate quality) (teacher rated; 5 studies moderate quality) (teacher rated; 1 study low
quality) (parent rated; 9 studies high quality) (parent rated; 2 studies low quality) (parent
rated; 3 studies moderate quality), ADHD inattention symptoms (investigator rated; 5
studies low quality) (teacher rated; 5 studies low quality) (parent rated; 9 studies low
quality) (parent rated; 2 studies low quality) (parent rated; 3 studies moderate quality),
ADHD hyperactivity symptoms (investigator rated; 5 studies moderate quality) (teacher
rated; 4 studies moderate quality) (teacher rated; 1 study low quality) (parent rated; 12
studies moderate quality) (parent rated; 2 studies very low quality), CGI-I (5 studies
moderate quality) and behavioural outcomes (2 studies low quality).

There was no clinical difference for behavioural outcomes (3 studies moderate quality),
academic achievement (1 study low quality), discontinuation due to adverse events (16
studies moderate quality) (2 studies low quality) and serious adverse events (3 studies
low quality).

Atomoxetine versus methylphenidate
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

No evidence was identified for CGI-I or serious adverse events. No evidence for any of
the important outcomes except behavioural outcomes measured on the CPRS
oppositional subscale.

There was no clinical differences for quality of life (1 study moderate quality), total,
inattentive and hyperactivity ADHD symptoms (parent rated; 2 studies moderate quality)
or behavioural outcomes (1 study moderate quality). More children discontinued
atomoxetine due to adverse events compared to methylphenidate (1 study moderate

quality).

Atomoxetine versus guanfacine extended release

No evidence was identified for quality of life, serious adverse events or any important
outcomes.

There was a clinically important benefit of guanfacine for ADHD total symptoms
(investigator rated; 1 study low quality), CGI-I (1 study low quality)

There was no clinically important difference in the number of children discontinuing due to
adverse events (1 study low quality).

Guanfacine versus placebo

No evidence was identified for quality of life, discontinuation due to adverse events or
serious adverse events. No evidence for any of the important outcomes.

There was a clinically important benefit of guanfacine for total and hyperactivity ADHD
symptoms (investigator rated; 1 study moderate quality) and CGI-I scores (1 study high
quality).

There was no clinically important difference for ADHD inattention symptoms (investigator
rated; 1 study moderate quality).

Extended release Guanfacine versus placebo

No evidence was identified for quality of life. No evidence for any of the important
outcomes except for academic achievement as measured by the WFIRS academic
performance subscale.

There was a clinically important benefit of extended release guanfacine for total ADHD
symptoms (investigator rated; 6 studies low quality), ADHD inattention symptoms
(investigator rated; 4 studies low quality), ADHD hyperactivity symptoms (investigator
rated; 5 studies high to moderate quality) and CGl-1 scores (5 studies moderate quality).

There was clinically important harm of extended release guanfacine for serious adverse
events (1 study very low quality); 1 participant in the guanfacine arm had a serious
adverse event, compared to zero in the placebo arm.

There was no clinically important difference for academic outcomes (1 study high quality)
and discontinuation due to adverse events (8 studies high quality).

Clonidine versus placebo

No evidence was identified for quality of life or CGI-I. No evidence for any of the important
outcomes except for behavioural outcomes, as measured by CGAS.

There was a clinically important benefit of clonidine for ADHD total symptoms (parent
rated; 2 studies low quality) (teacher rated; 2 studies low quality) (investigator rated; 1
study low quality), ADHD inattention symptoms (investigator rated; 1 study low quality)
and hyperactivity symptoms (investigator rated, 1 study low quality) (parent/teacher rated;
1 study high quality) and behaviour outcomes (2 studies very low quality).

There was no clinical difference for discontinuation due to adverse events (2 studies
moderate quality) or serious adverse events (1 study high quality).

Clonidine versus methylphenidate
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

e The only evidence identified was on ADHD total symptoms, discontinuation due to
adverse events and behavioural outcomes, as measured by CGAS.

e There was a clinically important benefit of methylphenidate for ADHD total symptoms
(teacher rated; 1 study very low quality) (parent rated; 1 study very low quality).

e There was no clinical difference for behavioural outcomes (1 study low quality) or in
discontinuation rates due to adverse events (1 study very low quality).

Clonidine versus desipramine
¢ The only evidence identified was on ADHD hyperactivity symptoms.

e There was a clinically important benefit of desipramine for ADHD hyperactivity symptoms
(parent/teacher rated; 1 study high quality).

Clonidine versus carbamazepine

¢ The only evidence identified was on ADHD symptoms.

e There was a clinically important benefit of clonidine for ADHD inattention symptoms
(investigator rated; 1 study very low quality), ADHD hyperactivity symptoms (investigator
rated; 1 study low quality) and ADHD impulsivity symptoms (investigator rated; 1 study
low quality).

Desipramine versus placebo

e The only evidence identified was on total ADHD symptoms.

e There was a clinically important benefit of desipramine for ADHD total symptoms
(investigator rated; 1 study high quality) and ADHD hyperactivity symptoms
(parent/teacher rated; 1 study high quality).

Venlafaxine versus methylphenidate
¢ The only evidence identified was for total ADHD symptoms.

e There was no clinical difference in ADHD total symptoms (parent and teacher rated; 1
study moderate quality).

Risperidone versus placebo

¢ No evidence was identified for quality of life, CGI-I, ADHD total symptoms and
discontinuation due to adverse events. No evidence for any of the important outcomes
except for behavioural outcomes as measured by multiple scales including CGAS.

¢ There was a clinically important benefit of risperidone for behaviour outcomes (1 study
moderate quality) and serious adverse events (1 study low quality).

¢ There was no clinical difference for ADHD inattention and hyperactivity symptoms (parent
rated; 1 study moderate quality) or behavioural outcomes measured by the ABC and
CPRS oppositional subscale (2 studies moderate quality).

Ariprazole versus placebo

¢ The only evidence identified was for ADHD total symptoms.

¢ There was clinically important harm of ariprazole for ADHD total symptoms (parent rated;
1 study low quality).

Buspirone versus methylphenidate

e The only evidence identified was for ADHD total symptoms, discontinuation due to
adverse events and serious adverse events.

e There was a clinically important benefit of methylphenidate for ADHD total symptoms
(parent rated; 2 studies low to very low quality) (teacher rated; 1 study moderate quality).

e There was clinically important harm of buspirone for discontinuation due to adverse
events (1 study very low quality).
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

e There was no clinical difference for serious adverse events (1 study low quality).

Buproprion versus placebo

¢ The only evidence identified was for ADHD total symptoms and discontinuation due to
adverse events.

e There was a clinically important benefit of buproprion for ADHD total symptoms (parent
and teacher rated, 2 studies moderate quality).

¢ There was clinically important harm of buproprion for discontinuation due to adverse
events (2 studies low quality).

Buproprion versus methylphenidate

¢ The only evidence identified was for ADHD symptoms, serious adverse events and
discontinuation due to adverse events.

e There was a clinically important benefit of methylphenidate for ADHD total symptoms
(parent rated; 2 studies low quality) (teacher rated; 1 study low quality), ADHD inattention
symptoms (parent rated; 1 study low quality).

e There was no clinical difference for ADHD total symptoms (teacher rated; 1 study low
quality), ADHD inattention symptoms (parent rated; 1 study low quality) (teacher rated, 1
study low quality), ADHD hyperactivity symptoms (parent rated; 1 study very low quality)
(teacher rated; 1 study low quality), discontinuation due to adverse events (1 study low
quality) and serious adverse events (1 study low quality).

Modafinil versus placebo

¢ No evidence was identified for quality of life or ADHD hyperactivity or inattention
symptoms. No evidence for any important outcomes.

e There was a clinically important benefit of modafinil for ADHD total symptoms (parent
rated; 1 study low quality) (teacher rated; 2 studies very low quality) and CGI-I (1 study
low quality).

¢ There was no clinical difference for serious adverse events (1 study low quality).

e There was clinically important harm of modafinil for discontinuation due to adverse events
(1 study very low quality).

Modafinil versus methylphenidate

¢ The only evidence identified was for ADHD total symptoms.

e There was no clinical difference for total symptoms (parent and teacher rated; 1 study low
quality).

Melatonin versus placebo

¢ The only evidence identified was for quality of life, discontinuation due to adverse events
and behavioural outcomes as measured by the Teachers Report Form.

e There was no clinical difference for quality of life, behavioural outcomes or discontinuation
due to adverse events (1 study moderate to high quality).

Amantadine versus methylphenidate

e The only evidence identified was for ADHD inattention and hyperactivity symptoms.

¢ There was no clinical difference for ADHD inattention or hyperactivity symptoms (parent
and teacher rated; 1 study low quality).

Methylphenidate and clonidine versus methylphenidate

¢ The only evidence identified was for ADHD total symptoms, behaviour outcomes
(measured by CGAS) and discontinuation due to adverse events.

e There was a clinically important benefit of ADHD total symptoms (parent and teacher
rated; 1 study low to very low quality), and behaviour outcomes (1 study very low quality).
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

e There was clinically important harm of methylphenidate and clonidine combined for
discontinuation due to adverse events (1 study low quality).

Methylphenidate and clonidine versus clonidine

e The only evidence identified was for ADHD total symptoms, behaviour outcomes
(measured by CGAS) and discontinuation due to adverse events.

e There was a clinically important benefit of methylphenidate and clonidine combined for
ADHD total symptoms (parent and teacher rated; very low quality), and behaviour
outcomes (1 study very low quality).

¢ There was no clinical difference for discontinuation due to adverse events (1 study very
low quality).

Methylphenidate and clonidine versus placebo

e The only evidence identified was for ADHD total symptoms, behaviour outcomes
(measured by CGAS) and discontinuation due to adverse events.

e There was a clinically important benefit of methylphenidate and clonidine for ADHD total
symptoms (parent and teacher rated; 2 studies very low quality), and behaviour outcomes
(2 studies very low quality).

e There was clinically important harm of methylphenidate and clonidine combined for
discontinuation due to adverse events (1 study very low quality).

Atomoxetine and fluoxetine versus atomoxetine

e The only evidence identified was for ADHD symptoms and discontinuation due to adverse
events.

¢ There was a clinically important benefit of atomoxetine and fluoxetine combined for ADHD
inattention symptoms (investigator rated; 1 study very low quality).

¢ There was no clinical difference for ADHD total and hyperactivity symptoms (investigator
rated; 1 study very low quality) or discontinuation due to adverse events (1 study very low

quality).
Adults

Immediate release methylphenidate versus placebo

e There was no evidence identified for quality of life or serious adverse events. No evidence
for important outcomes except for behaviour outcomes, as measured by the global
assessment of functioning and problem behaviour scale.

e There was a clinically important benefit of methylphenidate for ADHD total symptoms
(investigator rated; 3 studies very low to moderate quality), treatment response (2 studies
low quality) and CGI-I (2 studies moderate quality).

e There was clinically important harm of methylphenidate for discontinuation due to adverse
events (2 studies high quality).

¢ There was no clinical difference for behaviour outcomes (2 studies moderate quality).

OROS methylphenidate versus placebo
e There was no evidence for quality of life or serious adverse events.

e There was a clinically important benefit of methylphenidate for treatment response (3
studies moderate quality), ADHD total symptoms (investigator rated; 4 studies low quality)
(investigator rated; 2 studies moderate quality) (self-rated, 2 studies moderate quality)
(self-rated; 2 studies low quality) (self-rated; 1 study low quality), ADHD inattention
symptoms (investigator rated; 1 study low quality) (investigator rated; 1 study low quality),
ADHD hyperactivity symptoms (investigator rated; 2 studies low quality), CGI-I (3 studies
moderate quality) and behaviour outcomes (1 study high quality), emotional dysregulation
(1 study moderate quality).
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

e There was no clinical difference for ADHD inattention symptoms (investigator rated; 2
studies moderate quality), ADHD hyperactivity symptoms (investigator rated; 2 studies low
quality) and emotional dysregulation (1 study very low quality).

e There was clinically important harm of methylphenidate for discontinuation due to adverse
events (9 studies high quality).

Dexamphetamine versus placebo
e The only evidence identified was for ADHD symptoms and CGlI-I.

e There was a clinically important benefit of methylphenidate for ADHD total, inattention and
hyperactivity symptoms (investigator rated; 2 studies moderate quality) and CGI-I (1 study
moderate quality).

Lisdexamfetamine versus placebo

¢ No evidence was identified for serious adverse events. No evidence for important
outcomes except for behaviour outcomes, as measured by the GAF scale,

e There was a clinically important benefit of methylphenidate for ADHD total symptoms
(investigator rated; 3 studies moderate quality), ADHD inattention symptoms (investigator
rated; 1 study low quality), ADHD hyperactivity symptoms (investigator rated; 1 study low
quality), CGI-I (1 study moderate quality) and behaviour outcomes (1 study low quality).

¢ There was no clinical difference for quality of life (1 study very low quality) or
discontinuation due to adverse events (3 studies very low quality).

Atomoxetine versus placebo
e There was no evidence for CGI-| or serious adverse events.

e There was a clinically important benefit of atomoxetine for quality of life (5 studies low to
moderate quality), ADHD total symptoms (investigator rated, 10 studies low to very low
quality) (self-rated; 2 studies low quality), ADHD inattention symptoms (self-rated; 2
studies low quality) (investigator rated; 9 studies low to very low quality) and ADHD
hyperactivity symptoms (investigator rated; 9 studies very low quality) (self-rated, 2
studies moderate quality).

¢ There was clinically important harm of atomoxetine for discontinuation due to adverse
events at 24 weeks (1 study moderate quality).

e There was no clinical difference for behaviour outcomes (2 studies low quality) or
discontinuation due to adverse events up to 14 weeks (7 studies moderate quality).

Guanfacine versus placebo
¢ The only evidence identified was for ADHD symptoms.

e There was a clinically important benefit of guanfacine for ADHD total, inattention and
hyperactivity symptoms (investigator rated; 1 study moderate quality).

Guanfacine versus dexamphetamine
¢ The only evidence identified was for ADHD symptoms.

¢ There was no clinical difference of ADHD total, inattention or hyperactivity symptoms
(investigator rated; 1 study low to moderate quality)

Reboxetine versus placebo

¢ The only evidence identified was for ADHD symptoms, discontinuation due to adverse
events and behaviour outcomes as measured by the GAF scale.

e There was a clinically important benefit of reboxetine for ADHD total symptoms
(investigator rated; 1 study low quality), ADHD inattention symptoms (investigator rated; 1
study very low quality) and behaviour outcomes (1 study low quality).

e There was no clinical difference for ADHD hyperactivity symptoms (1 study very low
quality) or discontinuation due to adverse events (1 study low quality).
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Venlafaxine versus placebo

e The only evidence identified was for ADHD symptoms, discontinuation due to adverse
events and serious adverse events.

e There was a clinically important benefit of venlafaxine for ADHD total, inattention and
hyperactivity symptoms (self-rated; 1 study low to moderate quality).

¢ There was no clinical difference for discontinuation due to adverse events (1 study very
low quality) or serious adverse events (1 study low quality).

Bupropion versus placebo

¢ The only evidence identified was for ADHD total symptoms, CGI-I and discontinuation due
to adverse events.

e There was a clinically important benefit of buproprion for ADHD total symptoms
(investigator rated, 1 study moderate quality), CGI-I (1 study low quality) and
discontinuation due to adverse events (1 study very low quality)

e There was no clinical difference for ADHD total symptoms (investigator rated, 1 study very
low quality)

Bupropion versus methylphenidate

¢ The only evidence identified was for ADHD total symptoms, CGI-I and discontinuation due
to adverse events.

e There was a clinically important benefit of buproprion for ADHD total symptoms
(investigator rated, 1 study low quality), CGI-I (1 study very low quality) and
discontinuation due to adverse events (1 study low quality).

Modafinil versus placebo

e There was no evidence identified for CGI-I, serious adverse events or emotional
dysregulation.

e There was a clinically important benefit of modafinil for ADHD total symptoms (self-rated,;
1 study low quality) (investigator rated; 1 study moderate quality), ADHD inattention
symptoms (investigator rated; 1 study high quality) and ADHD hyperactivity symptoms
(investigator rated; 1 study moderate quality).

e There was clinically important harm of modafinil for discontinuation due to adverse events
(1 study low quality).

¢ There was no clinical difference for quality of life (1 study low quality) or behaviour
outcomes (1 study low quality).

Modafinil versus dexamphetamine
¢ The only evidence identified was for ADHD symptoms.

e There was no clinical difference for ADHD total, inattention and hyperactivity symptoms
(investigator rated; 1 study moderate to low quality).

Atomoxetine and buspirone versus placebo

¢ The only evidence identified was for ADHD symptoms and discontinuation due to adverse
events.

e There was a clinically important benefit of atomoxetine and buspirone for ADHD total
symptoms (investigator rated; 1 study low quality).

¢ There was no clinical difference for ADHD inattention or hyperactivity symptoms
(investigator rated; 1 study low quality) or discontinuation due to adverse events (1 study
low quality).
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

1.1.6.2 Health economic evidence statements

e One cost-utility analysis found that a sequence of;, Dexamfetamine — [methylphenidate-IR]
— atomoxetine — no treatment, was dominant compared to other sequences of drugs for
treating ADHD in children. This analysis was assessed as partially applicable with
potentially serious limitations.

This analysis was adapted with up to date intervention costs and found that a sequence
of; [methylphenidate-IR] — Atomoxetine — Dexamfetamine — no treatment ,was cost
effective compared to other sequences of drugs for treating ADHD in children (ICER: £485
compared to no treatment). This analysis was assessed as partially applicable with
potentially serious limitations.

¢ One cost-utility analysis found that for treating ADHD in children:

o In stimulant naive patients, a sequence of atomoxetine — IR-MPH (or XR-MPH) — IR-
DEX — no treatment was cost effective compared to the same sequence without
atomoxetine (ICER: £15,244 if IR-MPH and £13,241 with XR-MPH)

o In stimulant contraindicated (naive) patients, a sequence of atomoxetine — no treatment
was cost effective compared to no treatment alone (ICER: £11,523)
This analysis was assessed as patrtially applicable with potentially serious limitations.
¢ One cost-utility analysis found that for treating ADHD in children:

o In stimulant naive patients, a sequence of atomoxetine — IR-MPH — no treatment was
not cost effective compared to a sequence of IR-MPH — atomoxetine — no treatment
(ICER: £31,007)

o In stimulant naive patients, a sequence of atomoxetine — XR-MPH — no treatment was
cost effective compared to a sequence of IR-MPH — atomoxetine — no treatment at a
threshold of £30,000 per QALY gained, but was not cost effective at a threshold of
£20,000 per QALY gained (ICER: £21,971)

o In stimulant naive patients with contraindications, atomoxetine was cost effective
compared to no treatment at a threshold of £30,000 per QALY gained, but was not cost
effective at a threshold of £20,000 per QALY gained (ICER: £21,079)

This analysis was assessed as partially applicable with potentially serious limitations.

¢ One cost-utility analysis found that Lisdexamfetamine was dominant compared to
atomoxetine and ER-MPH for treating ADHD in adults. This analysis was assessed as
directly applicable with potentially serious limitations.

Review question: What is the most clinically and cost-
effective sequence of pharmacological treatment for
children and young people and adults with ADHD?

PICO table

For full details see the review protocol in appendix A.

Table 57: PICO characteristics of review question

Population Children and young people and adults with ADHD who have previously received
medication for ADHD to which they are either intolerant or non-responsive

Stratify by:
e Age: pre-school children (under 5 years old), children and young people (5-18
years), adults (over 18 years)

e Reason previous medication is unsuitable (non-response; intolerance; mixed
population or unclear)

e The drug(s) previously received
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The following treatments (all doses), received for a minimum of 2-weeks:
o CNS stimulants
o methylphenidate
o methylphenidate modified release
o dexamphetamine
o lisdexamfetamine dimesylate
e atomoxetine
e guanfacine
¢ clonidine

o 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
o Antipsychotics
o Risperidone
o Olanzapine
o Clozapine
o Haloperidol
o Quetiapine
o Aripriprazole
e Mood stabilisers
o Carbamazepine
o Valproate
o Lamotrigine
o Lithium
o asenapine
e buspirone
e bupropion
e nicotine
o modafinil
e melatonin
o sativex
¢ anti-cholinesterase inhibitors (ACEi)
Drugs used to treat Parkinson’s disease

Combinations of the above (including where a medication is added to the
previous medication(s))

* Placebo
e Compared against each other

e Class vs. class comparisons for stimulants (methylphenidate short- and long-
acting together; dexamphetamine and lisdexamfetamine) and SSRIs will also
be included

All outcomes to be measured at a short term (up to 3-months) and long-term
(beyond 3 months) timepoints. Where multiple timepoints are reported within
each definition, the longest timepoint only will be extracted.

Critical

e Quality of life [continuous]

© National Institute for Health and Care Excellence, 2017
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Pharmacological treatment

e ADHD symptoms (total; parent) [continuous] [children and young people]
e ADHD symptoms (total; teacher) [continuous] [children and young people]

o ADHD symptoms (total; self-rated in children 13-18 years and adults)
[continuous]

e ADHD symptoms (total; carer/partner) [continuous] [adults]

e ADHD symptoms (total; investigator) [continuous]

e ADHD symptoms (inattention; parent) [continuous] [children and young people]

e ADHD symptoms (inattention; teacher) [continuous] [children and young
people]

o ADHD symptoms (inattention; self-rated in children 13-18 years and adults)
[continuous]

e ADHD symptoms (inattention; carer/partner) [continuous] [adults]

o ADHD symptoms (inattention; investigator) [continuous]

e ADHD symptoms (hyperactivity; parent) [continuous] [children and young
people]

¢ ADHD symptoms (hyperactivity; teacher) [continuous] [children and young
people]

o ADHD symptoms (hyperactivity; self-rated in children 13-18 years and adults)
[continuous]

e ADHD symptoms (hyperactivity; carer/partner) [continuous] [adults]
o ADHD symptoms (hyperactivity; investigator) [continuous]
o Clinical Global Impressions scale (improved or much improved) [dichotomous]

Important

¢ Serious adverse events (all) [dichotomous]

¢ Behavioural (children)/Functional (adults) measures [continuous]
e Emotional dysregulation [continuous]

o Academic outcomes (children) [continuous]

e Substance use (alcohol and drug use) [dichotomous]

o Self-harm [dichotomous]

_ RCTs, systematic reviews of RCTs

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.

This review sought to evaluate the clinical and cost effectiveness of the sequence of
pharmacological interventions to treat ADHD in people who have previously been either
intolerant or non-responsive to pharmacological treatment. Studies were only included if the
population had been selected based on previous failed attempt to use any one specific drug
(for example all were intolerant to atomoxetine), an exception was made if the population had
all failed a previous attempt of the stimulant class. It was noted in each outcome whether the
previous treatment was stopped or continued throughout the trial. Previous treatment
continued was termed augmentation and previous treatment that was stopped was called
substitution.

Declarations of interest were recorded according to NICE’s 2014 conflicts of interest policy.
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1.2.3

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION

Pharmacological treatment

Clinical evidence

1231

No relevant clinical studies were identified.

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

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.

1.2.3.2

Six randomised trials across 9 papers were included in the review;
these are summarised in Table 58 below. Evidence from these studies is summarised in

,690

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

139,197 ,206 ,207 ,256 ,348 ,377 ,469

the clinical evidence summary tables below (Table 60, Table 61: Lisdexamfetamine
dimesylate versus placebo for ADHD in Children and Young People (substitution for

methylphenidate)

Outcomes

No of
Participants
(studies)
Follow up

Clinical response: >/= 30% reduction in ADHD-RS-IV 26
total score AND CGl-I of 1 or 2

(1 study)
4 weeks

Adverse events leading to hospitalisation/death/disability 26

(1 study)
4 weeks

Quality of Antici
the Relative

evidence effect Risk w
(GRADE) (95% CI)  Contrec
VERY RR 1.84 429 pe
Low? (0.76 to 1000
due to risk of  4.47)

bias,

imprecision

VERY RD O (- 0 even
LOw*? 0.18 to in cont
due to risk of  0.18) arm
bias,

imprecision

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

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 inte

Table 62: Lisdexamfetamine dimesylate versus atomoxetine for ADHD in Children and
Young People (substitution for methylphenidate)

Outcomes

ADHD total symptoms
(investigator rated ADHD-

RS-IV, change score, 0-54,

high is poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-54.
Hyperactivity/impulsivity
(Investigator rated, ADHD-
RS-1V, high is poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-27.

Inattention (Investigator

No of
Participants
(studies)
Follow up

201
(1 study)
9 weeks

201
(1 study)
9 weeks

201

Relative
effect
(95% CI)

Quality of the
evidence
(GRADE)

MODERATE"
due to
imprecision

MODERATE"
due to
imprecision

MODERATE"

© National Institute for Health and Care Excellence, 2017
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Anticipated absolute effects

Risk with Control

The mean ADHD total sympton
(investigator rated ADHD-rs-iv,
change score, 0-54, high is poo
the control groups was

41.9

The mean hyperactivity/impulsiy
(investigator rated, ADHD-rs-iv,
high is poor) in the control grou
was

19.4

The mean inattention (investiga
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Pharmacological treatment

No of Anticipated absolute effects
Participants Quality of the Relative
(studies) evidence effect
Outcomes Follow up (GRADE) (95% Cl) Risk with Control
rated, ADHD-RS-IV, highis (1 study) due to rated, ADHD-rs-iv, high is poor)
poor) 9 weeks imprecision the control groups was
A decreased score is an 22.5
improvement in ADHD
symptoms. Range 0-27.
CGI-S improvement of at 192 MODERATE" RR 1.09 866 per 1000
least one category. (1 study) due to (1to1.2)
A decreased score is an 9 weeks imprecision
improvement in ADHD
symptoms.
Discontinued treatment due 262 Low! RR 0.84 75 per 1000
to adverse event (1 study) due to (0.34 to
9 weeks imprecision 2.05)
Adverse events leading to 262 LOW?* RD O (- 0 events in control arm
hospitalisation/death/ (1 study) due to 0.01 to
disability (serious TEAES) 9 weeks imprecision 0.01)
Function/behaviour (Parent 220 MODERATE" The mean function/behaviour
rated, WFIRS-P, 0-3, high (1 study) due to (parent rated, wfirs-p, 0-3, high
is poor) 9 weeks imprecision poor) in the control groups was
A decreased score is an 0.59

improvement in ADHD
symptoms. 50 items scored
0-3 each.

1 Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence inte

Table 63, Table 64, Table 66, Table 61, Table 65, Table 62, Table 67).

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.

The study results were not meta-analysed as the sequence of treatments in each study was
different.

1.2.3.3 Excluded studies

See the excluded studies list in appendix I.
1.2.3.4 Summary of clinical studies included in the evidence review

Table 58: Summary of studies included in the evidence review
Intervention and

Study comparison Population Outcomes Comments
Carlson Methylphenidate Children (6-12 e Adverse events All patients had
2007%° (n=9) versus years old) with leading to insufficient response
placebo (n=8). ADHD not hospitalisation/ to an adequate
Treatment responding to death/disability stimulant trial. A
augmenta..tmn: atczmoxetlne e Discontinuation of sufficient _response
atomoxetine (n=17). Mean was a rating of 1 or 2
i age: 9.6 years AT (3 very much improved
continued. ge:9.6y adverse events  (Very muchimp
old. or much improved)
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Study

Cutler
2014,
Wilens
2012197 ,690

Dittmann
2014,
Dittmann
2013, Nag)/

2015°% 2
,469

Intervention and
comparison

Guanfacine AM
(n=154) or
guanfacine PM
(n=153) versus
placebo (n=154)
Treatment
augmentation:
CNS stimulant
continued.

Lisdexamfetamine
dimesylate
(n=133) versus
atomoxetine
(n=134)
Treatment
substitution:
methylphenidate
stopped.

Population

Children (6 to 17
years old) with
ADHD who are
taking CNS
stimulants (mixed
amphetamine
salts,
lisdexamfetamine
dimesylate,
methylphenidate,
dexmethylphenida
te) but have a
partial or
suboptimal
response
(n=461). Mean
age: 10.8 years
old.

Children (6-17
years old) with
ADHD who had
an inadequate
response to
previous
methylphenidate
treatment
(n=267).

Mean age: 10.6
years old.

Outcomes

¢ Clinical Global
Impressions
Improvement

e ADHD severity

e Discontinuation of
treatment due to
adverse events

¢ Clinical Global
Impressions
Improvement

e ADHD symptoms

e ADHD symptom
subscores

e Adverse events
leading to
hospitalisation/de
ath/disability

e Discontinuation of
treatment due to
adverse events

¢ Weiss Functional
Impairment
Rating Scale

© National Institute for Health and Care Excellence, 2017
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Comments

on the CGlI-I scale.
Mean atomoxetine
dose at endpoint was
1.07 mg/kg for
methylphenidate
group and 1.09
mg/kg for placebo
group. Mean
methylphenidate
dose at endpoint was
1.02 mg/kg.

Considered indirect
evidence because
patients were
required to have
exhibited partial (but
suboptimal)
response to CNS
stimulant treatment.
This was defined as
improvement in, yet
persistence of, mild
to moderate ADHD
symptoms (ADHD -
RS-1V total score >24
and CGI> 3) as well
as investigator
judgement.

Mean optimal dose
of guanfacine was
0.088 mg/kg/day.

Patients were
excluded if they
experienced
intolerable side
effects with MPH or
failed to respond to
more than one
course of MPH.

Inadequate response
defined as: included
but not limited to
presence of residual
ADHD symptoms,
inadequate duration
of action, variable
symptom control,
investigators
judgement that
person might benefit
from alterative to
methylphenidate.
Mean optimal dose
at week 4:
Lisdexamfetamine:
52.5 mg/day
Atomoxetine: 40.2
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Study

Gadow
2014%%°

Jain
2011

Kollins
2011%""

Intervention and
comparison

Risperidone (and
parent training)
(n=84) versus
placebo (and
parent training)
(n=84)
Treatment
augmentation:
methylphenidate
continued.

Lisdexamfetamine
dimesylate (n=19)
versus placebo
(n=7)

Treatment
substitution:
methylphenidate
stopped.

Clonidine (n=102)
versus placebo
(n=96)

Treatment
augmentation:
stimulants
continued.

Population

Children (6-12
years old) with
ADHD and
evidence of
physical
aggression who
are taking OROS
methylphenidate
and do not show
sufficient clinical
response
(n=168). Mean
age: 8.9 years
old.

Children (6-12
years old) with
ADHD who had
not responded to
previous
methylphenidate

treatment (n=26).

Mean age: 9.

Children aged 6-
17 years old with
hyperactive or
combined ADHD
subtype and
insufficient
response to
stimulant
treatment
(n=198).

Mean age: 10.5.

See appendix D for full evidence tables.

1.2.35

One study was included in the review;

Included studies (adults)

134

Outcomes

o ADHD severity

o ADHD severity
subscores

e Behavioural
measures (ODD
severity, peer
conflict scale, CD
severity)

o Clinical response
via ADHD-RS-IV
and CGl-|

e Adverse events

leading to
hospitalisation/

death/disability

o ADHD severity
o ADHD severity
subscores

e Discontinuation of
treatment due to
adverse events

Comments

mg/day.

An alternative to
OROS
methylphenidate was
offered to those
unable to tolerate
medication or
swallow pills.

An optimal
therapeutic response
was defined as CGl-I
of 1 and parent rated
Nisonger Child
Behavior Rating
Form <15. An
sufficient clinical
response does not
meet that standard.

Week 9 dose:

Methylphenidate: 46
mg/day for the
risperidone group
and 45 mg/day for
the placebo group.

Risperidone: 1.7
mg/day
Placebo: 1.9 mg/day

Non-response to
methylphenidate was
an ADHD-RS-IV
score of >/=18 while
receiving treatment.
Varied fixed dose of
lisdexamfetamine
from 30 mg/day to 70
mg/day depending
on randomisation.

Insufficient response
defined to be a total
ADHD-RS-IV score
of >/= 26.

Mean dose of
clonidine was 0.3
mg/day in weeks 4
and 5.

this is are summarised in Table 59 below.

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

67).

© National Institute for Health and Care Excellence, 2017

126



abw NP

(o]

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

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.

The study compared guanfacine to placebo in people who had a sub-optimal response to
CNS stimulants including lisdexamfetamine, amphetamine/dextroamphetamine or
methylphenidate.

Table 59: Summary of studies included in the review

Butterfield Guanfacine Adults with ADHD e ADHD Suboptimal response
2016 (n=13) versus who had a sub- symptoms was defined as
placebo (n=13) optimal response to  , aAdverse events Participant’s
Treatment CNS stimulants leading to dissatisfaction with
augmentation: (lisdexamfetamine, hospitalisation/ clinical progress and
CNS stimulants amphetamine/ i either an ADHD-RS-
continued. dextroamphetamine death/disability v/ of >/=28 or CGI-S
or methylphenidate) >/= 4.
(n=26). Mean age: Mean final dispensed
37.5. dose was 4.8
mg/day. Range of 2
to 6 mg/day.

© National Institute for Health and Care Excellence, 2017
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1.2.3.6 Quality assessment of clinical studies included in the evidence review

Clinical evidence (children under 5)

No evidence was found.

Clinical evidence (children and young people aged 5 to 18)

Table 60: Clinical evidence summary: Methylphenidate versus placebo for ADHD in children and young people (augmentation of

atomoxetine)

No of

Participants

(studies)
Outcomes Follow up
Discontinued treatment due to adverse 21
events (1 study)

6 weeks
Adverse events leading to 17
hospitalisation/death/disability (1 study)

6 weeks

Quality of the evidence

(GRADE)

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

VERY LOW?*
due to risk of bias,

imprecision

Anticipated absolute effects

Relative Risk
effect with
(95% ClI) Control
RR 1.33 83 per
(0.1to 1000
18.57)
RD 0 (-0.2 0 events
t0 0.2) in control
arm

Risk difference with
Methylphenidate versus placebo
(95% ClI)

28 more per 1000

(from 75 fewer to 1000 more)

0 fewer per 1000
(from 202 fewer to 202 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 majority of the evidence included an indirect population or 2 increments if the majority of the evidence included a very

indirect population

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

Table 61: Lisdexamfetamine dimesylate versus placebo for ADHD in Children and Young People (substitution for methylphenidate)

Outcomes

Clinical response: >/= 30% reduction in ADHD-RS-IV
total score AND CGI-I of 1 or 2

No of
Participants
(studies)
Follow up

26
(1 study)

Quality of

the Relative

evidence effect Risk with
(GRADE) (95% CI)  Control
VERY RR 1.84 429 per
LOow"? (0.76 to 1000

Anticipated absolute effects

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

360 more per 1000
(from 103 fewer to 1000 more)
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Outcomes

No of

Participants
(studies)
Follow up

4 weeks

Adverse events leading to hospitalisation/death/disability 26
(1 study)

4 weeks

Quality of
the
evidence
(GRADE)
due to risk of
bias,
imprecision
VERY
Low'?

due to risk of
bias,
imprecision

Relative
effect
(95% ClI)
4.47)

RD O (-
0.18 to
0.18)

Anticipated absolute effects

Risk with
Control

0 events
in control
arm

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

0 fewer per 1000
(from 181 fewer to 181 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

methylphenidate)

Outcomes

ADHD total symptoms
(investigator rated ADHD-
RS-IV, change score, 0-54,
high is poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-54.
Hyperactivity/impulsivity
(Investigator rated, ADHD-
RS-1V, high is poor)

A decreased score is an

No of
Participants
(studies)
Follow up
201

(1 study)

9 weeks

201
(1 study)

9 weeks

Quality of the

evidence
(GRADE)

MODERATE"

due to
imprecision

MODERATE"
due to
imprecision

Relative
effect
(95% CI)

Anticipated absolute effects

Risk with Control

The mean ADHD total symptoms
(investigator rated ADHD-rs-iv,

change score, 0-54, high is poor) in
the control groups was

41.9

The mean hyperactivity/impulsivity
(investigator rated, ADHD-rs-iv,
high is poor) in the control groups

was

Table 62: Lisdexamfetamine dimesylate versus atomoxetine for ADHD in Children and Young People (substitution for

Risk difference with
Lisdexamfetamine dimesylate
versus atomoxetine (95% ClI)

The mean ADHD total symptoms
(investigator rated ADHD-rs-iv,
change score, 0-54, high is poor) in
the intervention groups was

6.90 lower

(10.32 to 3.48 lower)

The mean hyperactivity/impulsivity
(investigator rated, ADHD-rs-iv, high
is poor) in the intervention groups
was 0.63 standard deviations lower
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Outcomes

improvement in ADHD
symptoms. Range 0-27.

Inattention (Investigator
rated, ADHD-RS-1V, high is
poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-27.

CGI-S improvement of at
least one category.

A decreased score is an
improvement in ADHD
symptoms.

Discontinued treatment due
to adverse event

Adverse events leading to
hospitalisation/death/

disability (serious TEAES)

Function/behaviour (Parent
rated, WFIRS-P, 0-3, high
is poor)

A decreased score is an
improvement in ADHD
symptoms. 50 items scored
0-3 each.

No of
Participants
(studies)
Follow up

201
(1 study)

9 weeks

192
(1 study)
9 weeks

262
(1 study)

9 weeks
262

(1 study)
9 weeks
220

(1 study)
9 weeks

Quality of the
evidence
(GRADE)

MODERATE"
due to
imprecision

MODERATE"!
due to
imprecision

Low!

due to
imprecision
LOW?!

due to
imprecision
MODERATE"

due to
imprecision

Relative
effect
(95% ClI)

RR 1.09
(1to 1.2)

RR 0.84
(0.34 to
2.05)

RD O (-
0.01 to
0.01)

Anticipated absolute effects

Risk with Control
19.4

The mean inattention (investigator
rated, ADHD-rs-iv, high is poor) in
the control groups was

22.5

866 per 1000

75 per 1000

0 events in control arm

The mean function/behaviour
(parent rated, wfirs-p, 0-3, high is
poor) in the control groups was
0.59

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

(0.91 to 0.35 lower)

The mean inattention (investigator
rated, ADHD-rs-iv, high is poor) in
the intervention groups was

0.62 standard deviations lower

(0.91 to 0.34 lower)

78 more per 1000
(from 0 more to 173 more)

12 fewer per 1000
(from 49 fewer to 78 more)

0 fewer per 1000
(from 15 fewer to 15 more)

The mean function/behaviour
(parent rated, wfirs-p, 0-3, high is
poor) in the intervention groups was
0.08 lower

(0.17 lower to 0.01 higher)

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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Outcomes

CGlI-I (number of people rated as
minimally improved or much

improved or very much improved, i.e.

a score of 1-3)

Early discontinuation of treatment
due to adverse events

Adverse events leading to
hospitalisation/death/disability
(severe TEAES)

ADHD symptoms (ADHD-RS-IV
inattention subscale)
A decreased score is an

improvement in ADHD symptoms.

Range 0-27.

ADHD symptoms (ADHD-RS-1V)
A decreased score is an

improvement in ADHD symptoms.

Range 0-54.

No of
Participants
(studies)
Follow up

300
(1 study)
8 weeks

303
(1 study)

9 weeks

303
(1 study)

9 weeks

303
(1 study)

8 weeks

303
(1 study)

8 weeks

Quality of
the

evidence
(GRADE)

VERY
LOW1,2,3

due to risk of
bias,
indirectness
and
imprecision
VERY
LOW1,2,3

due to risk of
bias,
indirectness,
imprecision
VERY
LOW1,2,3

due to risk of
bias,
indirectness,
imprecision
VERY
LOW1,2,3

due to risk of
bias,
indirectness,
imprecision
VERY
Low?3

due to risk of
bias,

Table 63: Guanfacine AM versus placebo for ADHD in children and young people (augmentation of CNS stimulants)

Anticipated absolute effects

Relative

effect Risk difference with Guanfacine AM
(95% CI) Risk with Control versus placebo (95% ClI)
RR 1.28 579 per 1000 162 more per 1000

(1.09 to (from 52 more to 295 more)
1.51)

RR 4.08 7 per 1000 20 more per 1000

(0.46 to (from 4 fewer to 229 more)
36.08)

RR 3.06 7 per 1000 13 more per 1000

(0.32to (from 4 fewer to 184 more)
29.09)

The mean ADHD-RS-1V inattention
subscale reduction groups was

0.36 lower standard deviations lower
(0.59 to 0.13 lower)

The mean ADHD-RS-IV:
placebo adjusted LS mean
reduction in the control
groups was

The mean ADHD-RS-IV reduction in
the intervention groups was

0.337 lower standard deviations lower
(0.56 to 0.11 lower)
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Outcomes

ADHD symptoms (ADHD-RS-IV
hyperactivity/impulsivity subscale)
A decreased score is an
improvement in ADHD symptoms.

Range 0-27

No of
Participants
(studies)
Follow up

303
(1 study)

8 weeks

Quality of
the
evidence
(GRADE)
indirectness,
imprecision
VERY
Low"??
due to risk of
bias,
indirectness,
imprecision

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk difference with Guanfacine AM

Risk with Control versus placebo (95% ClI)

37.7

The mean ADHD-RS-IV
hyperactivity/impulsivity subscale
reduction was

0.36 lower standard deviations lower
(0.59 to 0.14 lower)

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 majority of the evidence included an indirect population or 2 increments if the majority of the evidence included a very

indirect population

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

Table 64: Guanfacine PM versus placebo for ADHD in children and young people (augmentation of CNS stimulants)

Outcomes

CGl-I (number of people rated as
minimally improved or much
improved or very much improved, i.e.
a score of 1-3)

Early discontinuation of treatment
due to adverse events

No of
Participants
(studies)
Follow up
301

(1 study)

8 weeks

305
(1 study)

9 weeks

Quality of
the

evidence
(GRADE)

VERY LOW
1,2,3

due to risk of
bias,
indirectness,
imprecision
VERY LOW
1,2,3

due to risk of
bias,
indirectness,
imprecision

Relative
effect
(95% ClI)

RR 1.22
(1.03 to
1.44)

RR 6.04
(0.74 to
49.57)

Anticipated absolute effects

Risk difference with Guanfacine PM
versus placebo (95% ClI)

127 more per 1000
(from 17 more to 255 more)

Risk with Control
579 per 1000

7 per 1000 33 more per 1000

(from 2 fewer to 317 more)
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Outcomes

Adverse events leading to
hospitalisation/death/disability
(severe TEAES)

ADHD symptoms (ADHD-RS-IV
inattention subscale)
A decreased score is an

improvement in ADHD symptoms.

Range 0-27.

ADHD symptoms (ADHD-RS-1V)
A decreased score is an

improvement in ADHD symptoms.

Range 0-54.

ADHD symptoms (ADHD-RS-IV
hyperactivity/impulsivity subscale)
A decreased score is an

improvement in ADHD symptoms.

Range 0-27.

No of
Participants
(studies)
Follow up

305
(1 study)
9 weeks

305
(1 study)

8 weeks

305
(1 study)

8 weeks

305
(1 study)

8 weeks

Quality of
the

evidence
(GRADE)

VERY LOW
12,3

due to risk of
bias,
indirectness,
imprecision
VERY LOW
1,2,3

due to risk of
bias,
indirectness,
imprecision
VERY
Low??3

due to risk of
bias,
indirectness,
imprecision
VERY LOW
1,23

due to risk of
bias,
indirectness,
imprecision

Relative
effect
(95% ClI)

RR 10.07
(1.3to
77.67)

Anticipated absolute effects

Risk with Control
7 per 1000

Risk difference with Guanfacine PM
versus placebo (95% ClI)

59 more per 1000
(from 2 more to 501 more)

The mean ADHD-RS-IV inattention
subscale reduction was

0.46 lower standard deviations lower
(0.69 to 0.24 lower)

The mean ADHD-RS-IV reduction was
0.40 lower standard deviations lower
(0.62 to 0.17 lower)

The mean ADHD-RS-IV
hyperactivity/impulsivity subscale:
placebo adjusted IS mean reduction was
0.40 lower standard deviations lower
(0.62 to 0.17 lower)

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 majority of the evidence included an indirect population or 2 increments if the majority of the evidence included a very

indirect population

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

Table 65:
Outcomes

Quality of

Clonidine versus placebo for ADHD in Children and Young People (augmentation of CNS stimulants)
Relative Anticipated absolute effects
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ADHD total symptoms (ADHD-
RS-1V improvement, high is
poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-54.

Inattention (ADHD-RS-IV, high
is poor)

A decreased score is an
improvement in ADHD
symptoms. Range 0-27

Hyperactivity/impulsivity
(ADHD-RS-1V, high is poor)
A decreased score is an
improvement in ADHD
symptoms. Range 0-27.

Discontinued treatment due to
TEAE

Participants
(studies)
Follow up

197
(1 study)

197
(1 study)
5 weeks

197
(1 study)
5 weeks

198
(1 study)

5 weeks

the effect
evidence (95%
(GRADE) Cl)

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

2.96)

RR 0.31
(0.03 to

Risk with Control

The mean ADHD total symptoms
(ADHD-rs-iv improvement, high is
poor) in the control groups was
39

The mean inattention (ADHD-rs-iv,
high is poor) in the control groups
was

-5.8

The mean hyperactivity/impulsivity
(ADHD-rs-iv, high is poor) in the
control groups was

-5.8

31 per 1000

Risk difference with Clonidine
versus placebo (95% CI)

The mean ADHD total symptoms
(ADHD-rs-iv improvement, high is
poor) in the intervention groups was
4.20 lower

(7.62 to 0.78 lower)

The mean inattention (ADHD-rs-iv,
high is poor) in the intervention
groups was

2.00 lower

(3.90 to 0.10 lower)

The mean hyperactivity/impulsivity
(ADHD-rs-iv, high is poor) in the
intervention groups was

2.10 lower

(3.92 to 0.28 lower)

22 fewer per 1000

(from 30 fewer to 61 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 66: Risperidone and parent training versus placebo and parent training for ADHD in children and young people (augmentation

of methylphenidate)
No of

Outcomes

Quality of

Relative

Anticipated absolute effects
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ADHD total symptoms
(parent rated ADHD-SCA4,
Severity Score, 0-3, high is
poor)

40 item treatment response

measure that includes
DSM-1V scales of ADHD
and ODD and the peer
conflict scale.

ADHD total symptoms
(teacher rated ADHD-SC4,
Severity Score, 0-3, high is
poor)

ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-IV scales of ADHD
and ODD and the peer
conflict scale.

Inattention (parent rated
ADHD-SC4 Severity, 0-3,
high is poor)

ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-IV scales of ADHD
and ODD and the peer
conflict scale.

Inattention (teacher rated
ADHD-SC4 Severity, 0-3,
high is poor)

ADHD-SC4 is a 40 item
treatment response

Participants
(studies)
Follow up

137
(1 study)
6 weeks

86
(1 study)

6 weeks

137
(1 study)
6 weeks

86
(1 study)

6 weeks

the effect
evidence (95% Cl)
(GRADE)

MODERATE

due to
imprecision

Low"?

due to risk of
bias,
imprecision

Il\/IODERATE

due to
imprecision

Low'?

due to risk of
bias,
imprecision

Risk with Control

The mean ADHD total symptoms
(parent rated ADHD-sc4, severity
score, 0-3, high is poor) in the
control groups was

1

The mean ADHD total symptoms
(teacher rated ADHD-sc4, severity
score, 0-3, high is poor) in the
control groups was

0.8

The mean inattention (parent rated
ADHD-sc4 severity, 0-3, high is
poor) in the control groups was
1.1

The mean inattention (teacher rated
ADHD-sc4 severity, 0-3, high is
poor) in the control groups was

1

Risk difference with Risperidone
versus placebo (95% ClI)

The mean ADHD total symptoms
(parent rated ADHD-sc4, severity
score, 0-3, high is poor) in the
intervention groups was

0.20 lower

(0.4 lower to 0 higher)

The mean ADHD total symptoms
(teacher rated ADHD-sc4, severity
score, 0-3, high is poor) in the
intervention groups was

0.20 lower

(0.43 lower to 0.03 higher)

The mean inattention (parent rated
ADHD-sc4 severity, 0-3, high is poor)
in the intervention groups was

0.20 lower

(0.42 lower to 0.02 higher

The mean inattention (teacher rated
ADHD-sc4 severity, 0-3, high is poor)
in the intervention groups was

0.20 lower

(0.47 lower to 0.07 higher)
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Outcomes

measure that includes
DSM-IV scales of ADHD
and ODD and the peer
conflict scale.

Hyperactivity (parent rated
ADHD-SC4 Severity
Subscore, 0-3, high is poor)
ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-IV scales of ADHD
and ODD and the peer
conflict scale.

Hyperactivity (teacher rated
ADHD-SC4 Severity
Subscore, 0-3, high is poor)
ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-IV scales of ADHD
and ODD and the peer
conflict scale.

Impulsivity (parent rated
ADHD-SC4 Severity
Subscore, 0-3, high is poor)
ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-1V scales of ADHD
and ODD and the peer
conflict scale.

Impulsivity (teacher rated

No of
Participants
(studies)
Follow up

137
(1 study)
6 weeks

86
(1 study)

6 weeks

137
(1 study)
6 weeks

86

Quality of

the Relative
evidence effect
(GRADE) (95% ClI)

Il\/IODERATE

due to
imprecision

Low"?

due to risk of
bias,
imprecision

Il\/IODERATE

due to
imprecision

Low?

Anticipated absolute effects

Risk with Control

The mean hyperactivity (parent
rated ADHD-sc4 severity subscore,
0-3, high is poor) in the control
groups was

0.8

The mean hyperactivity (teacher
rated ADHD-sc4 severity subscore,
0-3, high is poor) in the control
groups was

0.4

The mean impulsivity (parent rated
ADHD-sc4 severity subscore, 0-3,
high is poor) in the control groups

was

0.8

The mean impulsivity (teacher rated

Risk difference with Risperidone
versus placebo (95% ClI)

The mean hyperactivity (parent rated
ADHD-sc4 severity subscore, 0-3,
high is poor) in the intervention groups
was

0.20 lower

(0.44 lower to 0.04 higher)

The mean item rating ADHD-SC4
severity subscore: hyperactivity
(teacher rating) in the intervention
groups was

0.10 standard deviations higher
(0.14 lower to 0.34 higher)

The mean impulsivity (parent rated
ADHD-sc4 severity subscore, 0-3,
high is poor) in the intervention groups
was

0.30 lower

(0.57 to 0.03 lower)

The mean impulsivity (teacher rated
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Outcomes
ADHD-SC4 Severity

ADHD-SC4 is a 40 item
treatment response
measure that includes
DSM-1V scales of ADHD
and ODD and the peer
conflict scale.

Function/behaviour (parent
rated ODD DSM-1V, 0-3,
high is poor)

Function/behaviour
(teacher rated ODD DSM-
IV, 0-3, high is poor)

Function/behaviour (parent
rated Peer Conflict Scale,
0-3, high is poor

Function/behaviour

(teacher rated Peer Conflict

Scale, 0-3, high is poor)

Subscore, 0-3, high is poor)

No of
Participants
(studies)
Follow up

(1 study)
6 weeks

137
(1 study)
6 weeks

86
(1 study)
6 weeks

137
(1 study)
6 weeks

86
(1 study)

6 weeks

Quality of
the
evidence
(GRADE)
due to risk of
bias,
imprecision

Il\/IODERATE

due to
imprecision

VERY
LOow"?

due to risk of
bias,
imprecision

Il\/IODERATE

due to
imprecision

IZ\/IODERATE

due to risk of
bias

Relative
effect
(95% ClI)

Anticipated absolute effects

Risk with Control

ADHD-sc4 severity subscore, 0-3,
high is poor) in the control groups
was

0.7

The mean function/behaviour
(parent rated odd dsm-iv, 0-3, high
is poor) in the control groups was

1.1

The mean function/behaviour
(teacher rated odd dsm-iv, 0-3, high
is poor) in the control groups was

0.4

The mean function/behaviour
(parent rated peer conflict scale, 0-
3, high is poor) in the control groups
was

0.6

The mean function/behaviour
(teacher rated peer conflict scale, O-
3, high is poor) in the control groups
was

0.2

Risk difference with Risperidone
versus placebo (95% ClI)

ADHD-sc4 severity subscore, 0-3,
high is poor) in the intervention groups
was

0.20 lower

(0.50 lower to 0.10 higher)

The mean function/behaviour (parent

rated odd dsm-iv, 0-3, high is poor) in

the intervention groups was

0.30 lower

(0.54 to 0.06 lower)

The mean function/behaviour (teacher
rated odd dsm-iv, 0-3, high is poor) in

the intervention groups was

0 standard deviations higher

(0.26 lower to 0.26 higher)

The mean function/behaviour (parent
rated peer conflict scale, 0-3, high is

poor) in the intervention groups was

0.30 lower

(0.49 to 0.11 lower)

The mean function/behaviour (teacher
rated peer conflict scale, 0-3, high is
poor) in the intervention groups was

0 higher

(0.15 lower to 0.15 higher)
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Outcomes

Function/behaviour (parent
rated CD DSM-IV, 0-3, high

is poor)

Function/behaviour

(teacher rated CD DSM-1V,

0-3, high is poor)

No of
Participants
(studies)
Follow up
150

(1 study)

6 weeks

69
(1 study)

6 weeks

Quality of

the Relative
evidence effect
(GRADE) (95% ClI)

!\/IODERATE

due to
imprecision 0.2

VERY
LOow"?

due to risk of
bias, 0.1
imprecision

Anticipated absolute effects

Risk with Control

The mean function/behaviour
(parent rated cd dsm-iv, 0-3, high is
poor) in the control groups was

The mean function/behaviour
(teacher rated cd dsm-iv, 0-3, high is
poor) in the control groups was

Risk difference with Risperidone
versus placebo (95% ClI)

The mean function/behaviour (parent
rated cd dsm-iv, 0-3, high is poor) in
the intervention groups was

0.10 lower

(0.16 to 0.04 lower)

The mean function/behaviour (teacher
rated cd dsm-iv, 0-3, high is poor) in
the intervention groups was

0 higher

(0.12 lower to 0.12 higher)

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 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

See appendix F for full GRADE tables.

3.6.3 Clinical evidence (adults)

Table 67: Clinical evidence summary: guanfacine versus placebo in adults with a sub-optimal response to CNS stimulants
(augmentation of CNS stimulants)

Outcomes

ADHD total symptoms (ADHD-RS, 0- 26

54, high is poor)

Participants returned to study site for

No of

Participants  Quality of the Relative

(studies) evidence effect

Follow up (GRADE) (95% CI)
VERY LOW*"?

(1 study) due to risk of bias,

10 weeks imprecision

evaluation of ADHD symptoms

Anticipated absolute effects
Risk with Placebo (while

taking amphetamine
treatment))

The mean ADHD total

symptoms (ADHD-rs, 0-54,
high is poor) in the control

groups was
10.92

Risk difference with
Guanfacine (95% CI)

The mean ADHD total
symptoms (ADHD-rs, 0-54, high
is poor) in the intervention
groups was

0.93 higher

(5.44 lower to 7.3 higher)
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No of

Participants

(studies)
Outcomes Follow up
CGI-S (change score, 0-7) 26

Participants returned to study site for (1 study)
evaluation of ADHD symptoms

Adverse events leading to 26
hospitalisation/death/disabilities (1 study)
10 weeks

Quality of the
evidence
(GRADE)

VERY LOW"?
due to risk of bias,
imprecision

Low*?
due to risk of bias

Anticipated absolute effects

Relative Risk with Placebo (while
effect taking amphetamine
(95% ClI) treatment))

The mean cgi-s (change
score, 0-7) in the control
groups was

1

RD 0 (-0.14 0 events in control arm
to 0.14)

Risk difference with
Guanfacine (95% ClI)

The mean cgi-s (change score,
0-7) in the intervention groups
was

0.15 lower

(0.75 lower to 0.45 higher)

0 fewer per 1000
(from 138 fewer to 138 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.
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

Economic evidence

1.2.4.1 Included studies

2008 guideline literature

No studies were identified with the relevant comparison for this review.
Published literature

Seven health economic studies were identified with the relevant comparison and have been
included in this review. 188 331 221 643 556 394 715 Thage gre summarised in the health economic
evidence profiles below (Table 68, Table 69, Table 70, Table 71) and the health economic
evidence tables in appendix H.

Two of these studies compare an atomoxetine treatment algorithm with standard care or no
treatment in subgroups of children with ADHD who have either failed stimulants, or are
averse or contraindicated to them, in keeping with the populations of this sequencing review.
Hong 2009**! is a different version of Cottrell 2008'®® model but is felt to be sufficiently
different and is presented as a separate study. Subgroups from these studies that were
stimulant naive are reported in the pharmacological effectiveness review.

Three studies compare types of extended release methylphenidate with immediate release
methylphenidate in children who are responding sub-optimally to immediate release
methylphenidate because of inadequate medication intake. Van der Schans 2015°* and
Schawo 2015 are different versions of the Faber 2008%* model but are felt to be
sufficiently different and are presented as separate studies.

Lachaine 2016*** compares guanfacine extended release added as an adjunct to long-acting
stimulants with long-acting stimulants alone in children who are only partially responding to
the stimulants.

Finally Zimovetz 2016'*® compares Lisdexamfetamine with Atomoxetine in children who had

an inadequate response to Methylphenidate.

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

1.2.4.2 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.

© National Institute for Health and Care Excellence, 2017
140



L

+T

[N

N

/TOZ ‘92Udj[20X3 8JeD PUe UYIesH o} SINNISU| [RUOIEN ©

=
N
ul

Summary of studies included in the economic evidence review

Cottrell
200888
(UK)

Partially
applicable @

Potentially
serious

limitations ®

Markov model of 1 year time
horizon with monthly cycles,
in children with ADHD.
Health states are based on
response to treatment and
adverse events. How
response was defined in the
trials is not reported. Based
on various RCT evidence.
Some of which excluded
from the clinical review.
Models different sequences
and patients move to the
next treatment if they fail the
current one.

3 out of the 5 subgroups
evaluated are included in this
review question as they are
groups who are either failed,
averse, or contraindicated to
stimulants:

Subgroup 1: Stimulant failed
patients;

Treatment algorithm of
atomoxetine >IR-DEX->no
treatment. Comparator is the
same sequence without

Subgroup 1:
£448.78

Subgroup 2
(a) (includes
IR-MPH):
£373.79

Subgroup 2
(b) (includes
XR-MPH):
£256.3

Subgroup 3:
£395.98

Subgroup 1:
0.03

Subgroup 2
(a) (includes
IR-MPH):
0.0235

Subgroup 2
(b) (includes
XR-MPH):
0.0181

Subgroup 3:
0.0320

Table 68: Health economic evidence profile: [Atomoxetine algorithm versus standard treatment algorithm, or no treatment]

Subgroup 1:
£14,945

Subgroup 2
(@) (includes
IR-MPH):
£15,878

Subgroup 2
(b) (includes
XR-MPH):
£14,169

Subgroup 3:
£12,370

Uncertainty around the ICER
not reported.

Paper states a probabilistic
analysis was done but data
on this is not reported.

Multiple sensitivity analyses
are stated as being
undertaken however results
are not reported.

Model most sensitive to the
utility values used.
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Hong
2009
(Spain)

Partially
applicable ©

Potentially
serious
limitations®

atomoxetine

Subgroup 2a: Stimulant
averse (exposed) patients;
Treatment algorithm of
atomoxetine > IR-MPH~>|R-
DEX->no treatment.
Comparator is the same
sequence without
atomoxetine

Subgroup 2b: same as above
except IR-MPH is replaced
with XR-MPH.

Subgroup 3: Stimulant
contraindicated (exposed)
patients;

Atomoxetine followed by no
treatment if that fails,
compared to no treatment
alone.

Markov model in children
with ADHD, with 1 year time
horizon with monthly cycles.
Health states are based on
response to treatment and
adverse events. How
response was defined in the
trials is not reported. Based
on various RCT evidence.
Some of which excluded
from the clinical review.
Models different sequences
and patients move to the
next treatment if they fail the
current one.

£831 (e)

0.039

£21,528

Uncertainty around the ICER
not reported.

Paper states a probabilistic
analysis was done but data
on this is not reported.

Multiple sensitivity analyses
are stated as being
undertaken however results
are not reported.

Model most sensitive to the
utility values used.
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1 out of the 3 subgroups
evaluated are included in this
review question as it is a
group that have been
previously exposed to
stimulants and failed:

Stimulant failed patients:

Atomoxetine compared to no
treatment.

Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; RCT: randomised controlled trial, IR-MPH: immediate release methylphenidate,

EX-MPH: extended release methylphenidate, IR-DEX: immediate release dexamphetamine

(f) UK study with an NHS cost perspective. However; population quite vague. Does not use EQ-5D and valuations of the states are based on parents not the general public.

(g) Potential conflict of interest. Methods sometimes unclear; including if results are probabilistic, if transition probabilities from trials have been extrapolated. Assumptions
made about parity where there is no data. Based on some data that has been excluded for this question. No adverse event costs or other resource use costs included.

(h) Non UK. Population quite vague. Does not use EQ-5D and valuations of the states are based on parents not the general public.

(i) Potential conflict of interest. Methods sometimes unclear; including if results are probabilistic, if transition probabilities from trials have been extrapolated. Assumptions
made about parity where there is no data. No adverse event costs or other resource use costs included. Based on some data that has been excluded for this question.

(j) 2008 Spanish Euros converted to GBP using purchasing power parities.

Table 69: Health economic evidence profile: [Extended release methylphenidate versus Immediate release methylphenidate]

Faber Partially Potentially Markov model in children with ~ £1,321 © £10,161 A series of univariate
2008* applicable @  serious ADHD, with a 10 year time sensitivity analyses were
(Netherl limitations ®  horizon and cycles of one day. performed on most of the
ands) The markov model is preceded model parameters. This

by a 2 month primary phase. involved varying base case

Patients going into the primary values +/-25%. The

phase are youths with sub parameters that affected

optimal symptom control from the ICER the most were
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Van Der
Schans

2015%4

(Netherl
ands)

Partially
applicable @

Potentially
serious
limitations *

(e)

methylphenidate immediate
release. Only those who are
then responding to immediate
release methylphenidate but
the treatment is suboptimal
due to inefficient exposure
(because of the multiple daily
administration required) go into
the markov phase. Staying on
IR MPH is then compared to
optimal response with OROS
MPH. Treatment effect is
based on a combination of
assumptions from a panel of
experts and some literature.

Costs include intervention
costs, as well as other
healthcare costs such as
consultation costs, costs for
‘other interventions’. Also
includes cost of special
education, however as the
total costs were broken down
with this reported separately;
these have been deducted
from the incremental costs.

Markov model in children with
ADHD, with 4 states, a 10 year
time horizon and cycles of one
day. The markov model is
preceded by a 2 month
primary phase. This 2 month
phase was considered the time
interval that a patient was

MPH OROS
vs MPH IR:

£597 @

Medikinet/
Equasym vs
MPH IR:

-£449

MPH OROS
vs MPH IR:

0.318

Medikinet/
Equasym vs
MPH IR:
0.318

MPH OROS vs
MPH IR:

£1,879

Medikinet/
Equasym vs
MPH IR:

Dominant

resource use in the optimal
and suboptimal states, and
the probability of stopping
treatment. The cost of
OROS methylphenidate
also had a big impact on
the ICER.

A series of univariate
sensitivity analyses were
performed on most of the
model parameters. This
involved varying base case
values +/-25%.

In addition a multivariate
sensitivity analysis was
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Partially
applicable @

Very serious
limitations

identified as a true non-
responder or as a potential
suboptimal responder but with
compliance being the problem.
This group of potential
responders then went on to be
in the markov.

Staying on IR MPH is then
compared to switching to
modified release versions;
OROS MPH, or Medikinet
CR/Equasym XL.

Treatment effect is based on a
combination of assumptions
from a panel of experts and
some literature.

Costs include intervention
costs, as well as other
healthcare costs such as
consultation costs, costs for
‘other interventions’. It also
includes cost of special
education, and indirect costs
(caregiver costs), however as
the total costs were broken
down with this reported
separately; these have been
deducted from the incremental
costs.

Markov model in children with
ADHD who are responding
sub-optimally because of
incorrect medication intake.

-£4,231

0.15

Note that this
is the

The Medikinet/
Equasym
comparator is
dominant
overall
because it is
cheaper than
MPH OROS
and has the
same QALYSs.

MPH OROS
dominant.

performed where the worst
case parameter values
were analysed.

The parameter most likely
to alter the results was the
percentage of patients
benefitting from switching
from IR MPH to one of the
extended release versions.

All analyses resulted in
cost savings and increased
QALYs for MPH OROS,
except for when transition
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The model has 4 states, and a incremental rates of OROS were

12 year time horizon with cost reported assumed equal to IR MPH.
cycles of 1 day. in the This analysis also resulted

Staying on IR MPH is then sensitivity in zero incremental QALYSs.
compared to switching to analysis that

modified release version of excluded

OROS MPH. Treatment effect caregiver

is based on estimates from a utility.

panel of experts.

Costs include intervention
costs, as well as other
healthcare costs such as
consultation costs, costs for
‘other interventions’. It also
includes cost of special
education, and indirect costs
(caregiver costs). Indirect
costs were deducted in a
sensitivity analysis so the
incremental cost from this
analysis is the one reported
here.
Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; RCT: randomised controlled trial, IR-MPH: immediate release methylphenidate,
EX-MPH: extended release methylphenidate, IR-DEX: immediate release dexamphetamine
(a) Non UK, uses different but similar discount rates, does not use EQ-5D and utilities not from the public.
(b) Potential conflict of interest. A lot of assumptions/inputs from a panel of experts and limited data.
(c) 2005 Dutch Euros reported as 2005 UK pounds. Total costs in the study had the special education costs deducted, then these were converted to UK pounds and the
incremental cost calculated.
(d) Non UK, uses different discount rates
(e) Potential conflict of interest as one author has received grants from companies that make some of the products. A lot of assumptions/inputs from a panel of experts and
limited data.
(f) 2013 Dutch Euros reported as 2013 UK pounds. Total costs in the study had the special education and indirect costs deducted, then these were converted to UK pounds
and the incremental cost calculated.
(g) Non UK, uses different discount rates
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(h) Potential conflict of interest. A lot of assumptions/inputs from a panel of experts and limited data. All transition probabilities are from a Delphi panel of 4 experts, hence this
has been given the lowest quality rating of the three studies because there are more assumptions in this study.

Table 70: Health economic evidence profile: [Guanfacine extended release (GXR) + long-acting stimulant versus long-acting

stimulant monotherapy]

Lachain Partially Potentially
e2016  applicable ®  serious
¥%(Cana limitations ®
da)

Two stage markov model
with a 1 year time horizon
and weekly cycles. Four
health states based on the
CGI-S. Looks at a population
of children who are partial
responders to long acting
stimulants and compares
staying on long acting
stimulants versus adding
Guanfacine as an adjunct.

Treatment effect based on a
single 8 week trial.

Effect outcome is QALYs and
also patient weeks with a
response.

Costs include interventions
costs and costs in each
health state related to
managing ADHD.

£373©

QALYs =
0.028

Patient
weeks with a
response =
6.57

£13,321

Probabilistic sensitivity
analysis done. 95%
probability of intervention
being cost effective.

Several one-way sensitivity
analyses were performed by
varying a single variable
individually within lower and
upper bounds of all key
parameters.

The parameters with the
greatest impact on base-
case ICER was (i) the
calculation of transition
probabilities based on trial
data for the first 8 weeks and
then LOCF for the remainder
of the study period and (ii)
the initial health state
distribution assuming 100 %
of patients started in the
severe state.

In a sensitivity analysis
where patients were
maintained on treatment and
could transition between
heath states during the
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weeks 9-52 period the ICER
increased to $47,909 (almost
£27,000).
Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; LOCF: last observation carried forward; CGI-S: Clinical Golobal Impression -
Severity
(a) Canadian cost perspective. Uses utilities based on TTO direct elicitation.
(b) Potential conflict of interest; funded by Shire who make Guanfacine. Assumptions about extrapolation of effect. Effectiveness based only on one trial which is only 9
weeks.
(c) 2013 Canadian dollars reported as 2013 UK pounds. Also had a societal perspective where productivity losses were included but as this was reported separately only he
ministry of health perspective has been reported here.

Table 71: Health economic evidence profile: [Lisdexamfetamine versus Atomoxetine]

Zimovet Directly Potentially Decision tree model with 1 0.011 £1,586 Probabilistic sensitivity

z 2016 apphcable serious year time horizon comparing analysis done. probability

5(UK) limitations ® lisdexamfetamine (LDX) to intervention cost effective
atomoxetine (ATX) in was 86%.
children who had an
inadequate response to Various one way sensitivity
methylphenidate (MPH). analyses tested as well as
People can either tolerate or two alternative scenarios
not tolerate the treatment, performed probabilistically
and then those who tolerate using the base case inputs;
can either respond or not one using efficacies from
respond. the MTC and one using
Treatment effect based on a utility weights from the
single head to head 9 week direct trial.

trial of the two drugs.
Includes healthcare resource
use of responders and non-
responders.

For the additional two PSA
scenarios; LDX was
dominant using the MTC
effect estimates, and had
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an ICER of £4,968 when
using the head to head trial
utilities.
LDX remained cost
effective in all sensitivity
analyses and was
dominant in two of them;
assumptions about drug
costs, and using MTC
effectiveness.
Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; MTC; mixed treatment comparison.
(a) UK perspective. EQ-5D.
(a) Potential conflict of interest because of funders. Some structural components that may not reflect reality. Assumptions about extrapolation of effect. Effectiveness based
only on one trial which is only 9 weeks and could be argued that effect of comparator may be underestimated. SA uses MTC data but this is again data funded by the
manufacturer of the intervention. Potential conflict of interest. A lot of assumptions/inputs from a panel of experts and limited data.
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

|188 331

Subgroup 3 of the Cottrell™ study, and the subgroup presented from the Hong>" study,
have similar interventions (atomoxetine followed by no treatment compared to no treatment,
and atomoxetine compared to no treatment, respectively), yet they have quite different
ICERS. One reason for this is that the cost of atomoxetine in the Hong study, which is
European, is around twice the cost atomoxetine in the Cottrell study, which might explain
why the incremental cost in Hong is about twice that of Cottrell. One concern the committee
had abaout the Cottrell and Hong studies was that the studies assumed atomoxetine did not
have an insomnia side effect, which the commitee believed was an underestimate. Had this
been included in the Cottrell study, it may have had some effect on the result, but it is
uncertain if it would have such a large effect as to increase the ICER above the NICE
threshold.

The studies comparing extended release methylphenidate to immediate release
methylphenidate all have results showing extended release methylphenidate is cost effective,
but they can vary from showing the intervention is dominant to having an ICER of around
£10,000. This could be explained by the fact that the Van der Schans and Schawo studies
are updating the Faber model and therefore there are some differences between all three
studies. Faber for example has different health states for the intervention and comparator
arm, whereas Van Der Schans and Schawo do not. In the Faber paper there was no
suboptimal state in the comparator arm, instead there was a non-compliance state which had
the same costs attached as the optimal state, meaning that there might have been lower
costs in the comparator arm in that study leading to a larger incremental cost for
consultations and other intervention costs, than in van der Schans. However the incremental
medication costs are larger in the Faber model, as MPH OROS is around 5 times more
expensive than MPH IR. It is less than 4 times more expensive in the Van der Schans study.
Therefore there are many trade-offs taking place affecting the total incremental costs of the
studies.

The utilities are from different sources in all the papers, and are much closer together in the
Faber study, helping to explain why the incremental QALY is smaller in that study.

The medication costs are lower for the medikinet/Equasym arm compared to MPH OROS
and this alongside the savings from the resource use (because more people are ‘optimal’
compared to IR MPH) is why there is a cost saving of £449 in the Van Der Schans study.

In the Schawo paper, the transition probabilities are very different to Faber and Van Der
Schans. Transitions that were not in Faber like restarting treatment after it is stopped are
included and this is more so in the OROS arm, so there are higher costs of the other
interventions aside from medication in the IR MPH arm which are expensive, and could
explain the very large cost saving compared to the other studies. There is not a breakdown
of total costs in the Schawo paper which might have provided more detail.

1.2.5.1 Unit costs
Please see section 1.1.4.4 for an illustration of the costs of the different medications.

Note that some of the clinical data identified for this question involves adding adjuncts to
existing medication rather than changing medication, which would incur higher drug costs.

Resource impact

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

© National Institute for Health and Care Excellence, 2017
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

Evidence statements

1.2.7.1 Clinical evidence statements

No quality of life data was found for any age group in this evidence report.
No clinical evidence was found in the pre-school children age group for any interventions

Methylphenidate versus placebo(augmentation of atomoxetine)

No clinical difference for discontinuation due to adverse events and serious adverse
events (1 study very low quality, children and young people).

Lisdexamfetamine versus placebo (augmentation of CNS stimulants)

Clinical benefit of lisdexamfetamine dimesylate for a combined ADHD total, inattention
and hyperactivity symptoms and CGl-I outcome (1 study very low quality)

No clinical difference was found for adverse events leading to
hospitalisation/death/disability (1 study very low quality, children and young people)

Lisdexamfetamine versus atomoxetine (substitution for methylphenidate)

Clinical benefit of lisdexamfetamine compared to atomoxetine for investigator rated ADHD
total, hyperactivity and inattention symptoms (1 study low quality)

No clinical difference for discontinuation of treatment due to adverse events or adverse
events leading to hospitalisation/death/disability (1 study low quality, children and young
people), or behavioural outcomes (1 study moderate quality), and CGI-S (1 study
moderate quality, children and young people).

Guanfacine versus placebo
Clinical benefit of guanfacine for CGI-I (1 study low quality, children and young people)

Clinical harm of methylphenidate in adverse events leading to
hospitalisation/death/disability (1 study very low quality, children and young people)

No cilinical difference for ADHD total, inattention and hyperactivity symptoms (1 study
very low quality, adults), CGI-S (1 study very low quality, adults), discontinuation due to
adverse events (1 study very low quality, children and young people) and CGI-S and
adverse events leading to hospitalisation/death/disabilities (1 study very low to low quality,
adults)

Clonidine versus placebo (augmentation of CNS stimulants)

No clinicall difference in investigator rated ADHD total, inattention and hyperactivity
symptoms and no clinical difference in discontinuing treatment due to adverse events (1
study very low quality, children and young people)

Risperidone and parent training versus placebo (augmentation of methylphenidate)

In children and young people there was a clinical benefit of risperidone for parent rated
and teacher rated ADHD total symptoms (1 study moderate to low quality), parent and
teacher rated ADHD inattention symptoms (1 study moderate quality), ODD DSM-IV (
parent rated, 1 study low quality)

In children and young people there was clinical harm of risperidone for teacher and parent
rated ADHD hyperactivity symptoms (1 study low to moderate quality)

No clinical difference for ADHD inattention symptoms (1 study low quality, children and
young people) and teacher rated and parent rated behavioural outcomes (2 studies,
moderate to very low quality)

© National Institute for Health and Care Excellence, 2017
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1.3

Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

1.2.7.2 Health economic evidence statements
¢ One cost-utility analysis found that for treating ADHD in children:

— In stimulant failed patients, a sequence of Atomoxetine followed by IR-DEX followed
by no treatment was cost effective compared to the same sequence without
atomoxetine (ICER: £14,945)

— In stimulant averse (exposed) patients, a sequence of atomoxetine followed by IR-
MPH (or XR-MPH) followed by IR-DEX followed by no treatment was cost effective
compared to the same sequence without atomoxetine (ICER: £15,878 if IR-MPH
and £14,169 if XR-MPH)

— In stimulant contraindicated (exposed) patients, a sequence of Atomoxetine followed
by no treatment was cost effective compared to no treatment alone (ICER: £12,370)

This analysis was assessed as patrtially applicable with potentially serious limitations.

¢ One cost-utility analysis found that Atomoxetine was cost effective compared to no
treatment at a threshold of £30,000 per QALY gained for treating ADHD in children who
have failed stimulants, but was not cost effective at a threshold of £20,000 per QALY
gained (ICER: £21,528). This analysis was assessed as partially applicable with
potentially serious limitations.

¢ One cost-utility analysis found that OROS MPH was cost effective compared to IR-MPH
for treating ADHD in children with sub optimal symptom control from IR-MPH because of
incorrect medication intake (ICER: £10,161). This analysis was assessed as partially
applicable with potentially serious limitations.

¢ One cost-utility analysis found that for treating ADHD in children;

— OROS MPH was cost effective compared to IR-MPH in children with sub optimal
symptom control from IR-MPH because of poor compliance (ICER: £1,879).

— Medikinet CR/Equasym XL was dominant (less costly and more effective) compared
to IR-MPH in children with sub optimal symptom control from IR-MPH because of
poor compliance

This analysis was assessed as partially applicable with potentially serious limitations.

¢ One cost-utility analysis found that OROS MPH was dominant compared to IR-MPH for
treating ADHD in children with sub optimal symptom control from IR-MPH because of
incorrect medication intake. This analysis was assessed as partially applicable with very
serious limitations.

¢ One cost-utility analysis found that Guanfacine extended release (GXR) + long-acting
stimulant was cost effective compared with long-acting stimulant monotherapy for treating
ADHD in children who are partial responders to long acting stimulants (ICER: £13,321).
This analysis was assessed as patrtially applicable with potentially serious limitations.

e One-cost-utility analysis found that Lisdexamfetamine was cost effective compared to
Atomoxetine for treating ADHD in children who had an inadequate response to
methylphenidate (ICER: £1,586). This analysis was assessed as directly applicable with
potentially serious limitations.

Recommendations

Children and young people 5 years* and over

! At the time of consultation (September 2017), medicines used for the treatment of ADHD did not have a UK
marketing authorisation for use in children aged 5 years and under 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.

© National Institute for Health and Care Excellence, 2017
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

C2. Offer medication for children and young people with ADHD aged 5 years and over if their
ADHD symptoms are having a persistent significant impact in at least one domain of
their everyday life after environmental modifications.

C3. Offer methylphenidate as first-line pharmacological treatment for children aged 5 years?
and over and young people with ADHD.

C4. Consider lisdexamfetamine® for children aged 5 years and over and young people whose
ADHD symptoms are not responding adequately to methylphenidate.

C5. Consider dexamfetamine” for children aged 5 years and over and young people whose
ADHD symptoms are responding to lisdexamfetamine but who cannot tolerate the longer
effect profile.

C6. Offer atomoxetine or guanfacine® to children aged 5 years and over and young people if:
e they cannot tolerate methylphenidate or lisdexamfetamine, or
¢ their symptoms have not responded to separate 6-week trials of lisdexamfetamine

and methylphenidate, having tried alternative formulations and adequate doses.

Adults

C7. Offer medication to adults with ADHD if their ADHD symptoms are having a significant
impact on at least one domain of their everyday life after environmental modifications.

C8. Consider lisdexamfetamine® as a first line pharmacological treatment for adults with
ADHD.

C9.Consider methylphenidate’ for adults whose ADHD symptoms are not responding
adequately to lisdexamfetamine.

C10. Consider dexamfetamine® for adults whose ADHD symptoms are responding to
lisdexamfetamine but who cannot tolerate the longer effect profile.

2 At the time of consultation (September 2017), methylphenidate did not have a UK marketing authorisation for
this indication in children aged 5 years or under. 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.

% At the time of consultation (September 2017) lisdexamfetamine did not have a UK marketing authorisation for
this indication in children aged 5 years or under. 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.

* At the time of consultation (September 2017) dexamfetamine was only licensed for the treatment of ADHD in
children and adolescents aged 6 to 17 years when response to previous methylphenidate treatment is
considered clinically inadequate. Dexamfetamine is not licensed for the treatment of ADHD in children and
adolescents aged 5 to 17 years who have responded to, but are intolerant to lisdexamfetamine. 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

> At the time of consultation (September 2017) atomoxetine or guanfacine did not have a UK marketing
authorisation for this indication in children aged 5 years. 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.

® At the time of consultation (September 2017) lisdexamfetamine was licensed for use in adults with symptoms of
ADHD that pre-existed 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

" At the time of consultation (September 2017) methylphenidate did not have a UK marketing authorisation for this
indication in adults. 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.

© National Institute for Health and Care Excellence, 2017
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Attention deficit hyperactivity disorder (update): DRAFT FOR CONSULTATION
Pharmacological treatment

C11. Offer atomoxetine® to adults if:
¢ they cannot tolerate lisdexamfetamine or methylphenidate, or

¢ their symptoms have not responded to separate 6-week trials of lisdexamfetamine
and methylphenidate, having considered alternative formulations and doses.

General

C12. Obtain a second opinion or refer to tertiary services if ADHD symptoms in a child aged
5 years or over, a young person or adult are unresponsive to one or more stimulants
and one non-stimulant.

C13. Do not offer any medication for ADHD other than in recommendations C1 to C11
outside a specialist (tertiary) ADHD service (for example, guanfacine® for adults,
clonidine™* for children with ADHD and sleep disturbance, rages or tics).

C14. Offer the same medication choices to children aged 5 years and over, young people
and adults with ADHD who have an anxiety disorder, tic disorder or autism spectrum
disorder as other people with ADHD.

C15. Do not offer immediate-release stimulants or modified —release stimulants that can be
easily injected or insufflated if there is a risk of stimulant misuse or diversion.

C16. Be cautious about prescribing stimulants for ADHD if there is a risk of stimulant
diversion for cognitive enhancement or appetite suppression.

C17. For children aged 5 years and over, young people and adults with ADHD experiencing
an acute psychotic or manic episode:
¢ Do not offer any new medication for ADHD and
e Stop any previously prescribed medication for ADHD.

C18. Consider an atypical antipsychotic (for example, risperidone'?) in addition to stimulants
for children aged 5 years and over, young people and adults with ADHD and co-

existing pervasive aggression, rages or irritability causing severe impairment and
inadequately responsive to behavioural interventions.

Research recommendations

RR1. What is the clinical and cost effectiveness of ADHD medications in people with ADHD
and tic disorders, a history of psychosis or mania or emotional dysregulation?

& At the time of consultation (September 2017) dexamfetamine did not have a UK marketing authorisation for this
indication in adults. 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.

° At the time of consultation (September 2017) atomoxetine was licensed for use in adults with symptoms of
ADHD that pre-existed 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.

1% At the time of consultation (September 2017) guanfacine 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

™ 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.

12 At the time of consultation (September 2017) risperidone 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

© National Institute for Health and Care Excellence, 2017
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RR2. What is the clinical and cost effectiveness of ADHD medications in people with ADHD
who are treatment naive?

RR3. What is the clinical and cost effectiveness of various ADHD prescribing strategies when
monotherapy has failed?

See also the rationales in appendix J.

Rationale and impact:children under 5

Why the committee made the recommendations

There was very little evidence identified for drug treatment for children under 5 years with
ADHD. Drug treatment is not offered routinely to children under 5 years in current practice
and the committee agreed there was not enough evidence to support a change in practice for
the under 5 age group.

However, the committee agreed that, based on the limited evidence and their clinical
experience, drug treatment might be an option for children in this age group with very severe
ADHD symptoms and whose symptoms and impairment remain after a parent- training
programme but this should only be in the context of a specialist service.

Why we need recommendations on this topic

While the use of stimulants is well established in the treatment of children age 5-18 with
ADHD there are unanswered questions for clinicians treating all age groups concerning when
to use medication, which medication to use, the best sequence of medications to use, the
optimum duration of treatment, when it is appropriate to consider drug discontinuation and
which drug treatments to use in the presence of co-occurring conditions.

Impact of the recommendations on practice

The recommendation reflects current practice so the committee agreed there should be no
change in practice.

Rationale and impact: children and young people age 5 -18
and adults

Why the committee made the recommendations

Evidence showed a clinically important benefit for monotherapy with the stimulants
methylphenidate and lisdexamfetamine compared with placebo or other drugs. This was
supported by the committee’s experience that stimulants work quicker than non-stimulant
drugs (for example, atomoxetine and guanfacine), which can take up to 2 weeks to have an
effect. The committee used the evidence, their experience and the drug licensing to
recommend methylphenidate as a first treatment for children aged 5 years and over and
young people, and lisdexamfetamine as a first treatment for adults.

The committee acknowledged the rising cost of dexamfetamine and agreed that it should
only be considered when lisdexamfetamine is effective but the longer effect profile is not well
tolerated.

The committee agreed that if an initial stimulant has not been effective then another should
be considered. This would be lisdexamfetamine for children aged 5 years and over and
young people, and methylphenidate for adults. The committee acknowledged that these
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recommendations were outside the licensing indications, but based their decision on the
evidence and their clinical experience that stimulants are more effective than non-stimulants.

Atomoxetine and guanfacine were the non-stimulant drugs with the most convincing
evidence. The committee noted that atomoxetine is more widely used and that there was
stronger evidence for a benefit of atomoxetine compared with placebo than guanfacine
compared with placebo. One trial directly comparing atomoxetine with guanfacine generally
showed a clinically important benefit of guanfacine. Taking into account the licensing status
of these drugs and the familiarity of most healthcare professionals with them, the committee
recommended that in children aged 5 years and over and young people either drug could be
offered after intolerance or a lack of response to stimulants (methylphenidate and
lisdexamfetamine). As guanfacine is not licensed for use in adults and there was no evidence
specifically supporting its use in this population, the committee recommended atomoxetine
for adults with intolerance or a lack of response to stimulants.

There was not enough evidence to justify specific recommendations for other drugs so the
committee recommended that after at least one stimulant and non-stimulant had been tried,
healthcare professionals should obtain a second opinion or refer to a tertiary service.

Medication choice for people with co-existing conditions

There was very little evidence on medication choice for people with ADHD and co-existing
conditions and so the committee made research recommendations to address this gap. The
committee agreed that neither the available evidence nor their experience justified a different
choice of ADHD medication for people with ADHD and co-existing conditions, but there
should be slower titration, more careful monitoring and recording of side effects, and regular
weekly contact. However, the committee recommended that ADHD medication should be
stopped in people experiencing a psychotic episode because they agreed that ADHD
medication could worsen psychotic symptoms.

Why we need recommendations on this topic

While the use of stimulants is well established in the treatment of children aged 5-18 with
ADHD there are still key unanswered questions for clinicians treating all age groups
concerning when to use medication, which medication to use, the best sequence of
medications to use, the optimum duration of treatment, when it is appropriate to consider
drug discontinuation and which drug treatments to use in the presence of co-occurring
conditions.

Impact of the recommendations on practice

The recommendations reflect good current practice.

The committee’s discussion of the evidence for
pharmacological efficacy

Interpreting the evidence

The outcomes that matter most

The committee considered quality of life, ADHD symptoms and CGIl assessment of response
to be critical outcomes. ADHD symptoms were separately considered as total, hyperactivity
and inattention subscales. The committee did not prioritise any one subscale. ADHD
symptoms were separately considered when reported by self, parent, teacher and
investigator. The committee considered that all had their merit but that symptoms reported by
teacher or investigator were likely to be the most objective assessment of effect because
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even if the trials were blinded, parents might have been aware of the drug or placebo status,
given the effect profile of some of the stimulant medication used for ADHD.

The committee considered intervention related discontinuations, serious adverse events,
behavioural/functional measures, emotional dysregulation and academic outcomes to be
important outcomes.

The quality of the evidence

The quality of the evidence for this review ranged widely between age groups and individual
medications. The majority of the evidence was moderate or low quality for the more
commonly prescribed medications (for example methylphenidate, atomoxetine) whereas for
the less commonly prescribed medications (for example clonidine, risperidone) the quality of
evidence was predominantly low or very low quality.

In children under the age of 5 there was very little evidence (only comparisons between
methylphenidate and placebo, methylphenidate and risperidone and risperidone and
placebo) and the majority of it was low or very low quality. There was a greater breadth of
evidence in children 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.

Studies rarely reported quality of life or functional measures but frequently just ADHD
symptoms. The committee noted that these were often reported by the people taking the
drugs themselves (if adults) or parents who, even if the trials were blinded, might have been
aware of the drug or placebo status, given the effect profile of some of the stimulant
medication used for ADHD. Some studies did use teacher reports who were less likely to be
aware.

Benefits and harms

As undertaking a network meta analysis was not possible to combine all the clinical data in
any of the age groups (see the methodology chapter for further details), the committee had
the difficult task of evaluating the different pairwise comparisons presented to them and
trying to draw conclusions on both the direct but also indirect relationships between drug
treatments. In terms of the pathway of drugs that were recommended; the committee agreed
that stimulants are effective against placebo, and in clinical practice are the most commonly
used ADHD treatment and are favoured because of their fast acting nature. Modified release
formulations are also available.There are many circumstances to consider when deciding
whether a short or long acting formulation of methylphenidate is used. From the experience
of the committee; most clinicians would tend to use long acting in school children but may
titrate with short acting to assess side effects and often a mix of short and long acting is
used. A direct comparison of the two preparations did not show any differences in
effectiviness or side effects. A modified release formulation can provide more stability in
symptom control throughout the day, and also can help prevent the stigma associated with
ADHD compared to if children have to take multiple tablets per day necessitating going to the
‘office’ in front of peers for example. Therefore there may be a wider impact on quality of life
than only through control of symptoms. For these reasons the committee stated in the
recommendation that stimulants in either formulation can be offered.

Children under the age of 5

The committee agreed that there was insufficient evidence to justify routine use of
medication in this age group. However if ADHD symptoms are very persistently pervasive
across all contexts and significant in their impact, referral to a tertiary centre is advised. The
ADHD tertiary care specialist may consider medication having carefully reviewed diagnosis
and other options. See the combination review and rationale for more information about
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these recommendations (for more information, see evidence report F on combination
treatment).

Medication choices for children aged 5 to 18 and adults

The committee noted that the drugs that showed a most convincing clinically important
benefit from the evidence in this review were methylphenidate, atomoxetine,
lisdexamfetamine, dexamphetamine and guanfacine. Although other drugs (for example
venlafaxine, modafinil), showed benefits for some outcomes, they were generally less
consistent, less evident in the teacher/investigator rated outcomes prioritised by the
committee and supported by smaller, lower quality trials. The committee therefore chose not
to specifically recommend the use of any other medication but instead to advise that any
other medication should only be considered in the context of specialist ADHD services.

The committee noted that stimulant medication generally has a faster onset compared to
non-stimulant medication. This means that in terms of first line drug treatment, starting with
stimulant medication ( methylphenidate, in age 5- 18 and lisdexamfetamine in adults ) allows
for healthcare professionals to quickly determine if a person is responsive to a first line
treatment and move on to other options appropriately. Starting with non-stimulant medication
(for example atomoxetine) would result in all people with ADHD undergoing a longer period
of titration and waiting to determine if they are responsive to their first medication option.

Lisdexamfetamine is a pro-drug of dexamphetamine, and has a longer effect profile. The
committee agreed, based on consensus, that the only situation in which they would
recommend dexamphetamine would be when the person has responded very well to
lidexamfetamine but is unable to tolerate its longer effect profile.

The committee noted that of the non-stimulant medication atomoxetine and guanfacine were
the non-stimulant drugs that had the largest and most convincing evidence base
demonstrating a clinically important benefit. The committee noted that atomoxetine is more
widely used currently and that the evidence showing a benefit of atomoxetine compared to
placebo was stronger than that showing a benefit of guanfacine compared to placebo. There
outcomes showing a clinically important benefit for guanfacine compared to placebo were
generally based on parent ratings as opposed to teacher ratings, unlike atomoxetine. There
was one trial directly comparing atomoxetine with guanfacine which generally showed a
clinically important benefit of guanfacine compared to atomoxetine.

Comorbidities

The committee noted there was no evidence to support deviating from the usual ADHD
treatmentADHD pathway in people with ADHD and co-existing conditions (for example,
anxiety disorder, tic disorder or autism spectrum disorder). The exceptions were people who
misused substances and people who are experiencing an acute psychotic or manic episode.
Historically clinicians have been hesitant to use stimulant medication in people with co-
existing conditions, such as anxiety disorder, tic disorder and autism spectrum disorder, for
fears of worsening their co-existing conditions. However there was no evidence identified in
this review or the pharmacological safety review to support this. It was noted there was a
dearth of evidence evaluating the impact of ADHD treatments on people with co-morbidities,
either the groups were not distinguished within the analysis or these groups had been
excluded from the trial. The committee’s consensus view was that healthcare professionals
should consider the same medication choices for these populations, although they should
consider the individual circumstances and have slower dose titration and more frequent
monitoring.

The committee agreed that prescribing stimulant medication to people with ADHD with a
history of/at risk of stimulant misuse or stimulant diversion is challenging. The committee
recommended that healthcare professionals are generally cautious about prescribing
stimulant medication in this context, although it should not be an absolute contraindication.
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Healthcare professionals should also consider if less readily abused forms of stimulants (e.g.
modified release) or non-stimulant medication (e.g. atomoxetine or guanfacine) may be a
better option for these people.

The committee discussed, based on their own experience the treatment of people who are
currently experiencing an acute psychotic or manic episode. The GC noted that healthcare
professionals should not treat ADHD symptoms in someone who is acutely psychotic and
that management of the acute condition should take precedent. New ADHD medication
should not be started in this context and any existing ADHD medication should be stopped
until the acute psychotic or manic episode has resolved.

Cost effectiveness and resource use

One economic evaluation was included from the previous guideline (King 2006). This was a
Health Technology Assessment including an original economic model looking at different 3
treatment strategies, with clinical effect based on a Network Meta-Analysis, for a child
population. This is partially applicable because of the population as it includes some studies
in the network meta-analysis that were only in a responder group. Limitations include no
dependence assumed between different drugs in the sequence, and only a small sample of
clinical evidence was used. The results of this are discussed below when talking about
dexamphetamine specifically 5 studies that were previously included in the last guideline
were selectively excluded because of reasons including; prior to the date cut-off, outcomes
used, and perspective.

Three new economic evaluations were identified for this question (two in children and one in
adults), but only some of the subgroups included in the children studies fulfil the population
criteria for this question.

Cottrell 2008 used a decision model to compare an algorithm with atomoxetine as first line
treatment versus an algorithm of standard treatment (the same sequence without
atomoxetine) in different child subgroup populations (included for this question are those who
are stimulant naive, or stimulant contraindicated (naive)). The other subgroups of patients
who have tried and failed stimulants or could not tolerate them are included in the
sequencing question. The study found that the interventions in each subgroup of the
atomoxetine algorithms were cost effective compared to the comparator algorithms. This
study was rated as partially applicable because although it was a UK study, it does not use
EQ-5D and valuations of the states are based on parents not the general public. It has
potentially serious limitations which include; a potential conflict of interest as it is funded by
the makers of atomoxetine, methods were sometimes unclear, the effectiveness data is
based on some clinical data that has been excluded for this question, and no adverse event
costs or other resource use costs included.

The second child study (Hong 2009) adapted the model from the UK study to a Spanish
context, however it compared sequences of atomoxetine as first line versus atomoxetine as
second line (and did not include dexamphetamine in the sequence). Therefore the
interventions were different, and it only looked at some of the subgroups that the UK paper
looked at (again only some of which are included in this review; stimulant naive patients, and
stimulant naive patients with contraindications), therefore the models were felt sufficiently
different to be included as separate studies. Note that although these studies compare
sequences in different ways, they are both essentially looking at which drug you should start
with. This study found that the intervention sequences were not cost effective. This is most
likely due to the higher european prices of the drugs. This study was also rated as being
partially applicable with potentially serious limitations as it is an update of the Cottrell study
and therefore has some of the same limitations.

The single study identified in adults (Zimovetz 2017) used a decision model to compare
Lisdexamfetamine (LDX) with Atomoxetine (ATX) and extended release Methylphenidate
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(ER-MPH). This study found that LDX dominated both ATX and ER-MPH. This study was
rated as directly applicable because it was from a UK NHS perspective and used EQ-5D
data for QALYSs. It has potentially serious limitations such as a potential conflict of interest as
it is funded by the makers of a LDX product, also no additional treatment was assumed
following non response/discontinuation. It conducted a network meta-analysis for treatment
effect and discontinuations and some studies in their NMA were not included in the guideline
clinical review.

Costs of the interventions identified from the clinical review and the main drugs used were
presented. Modified release preparations of methylphenidate are more expensive than the
short acting version. Other drugs that are more expensive are guanfacine, atomoxetine,
dexamphetamine, and lisdexamfetamine. The stimulants and atomoxetine are the main
drugs used for ADHD. Guanfacine is relatively new and only licensed for children who are
not suitable for stimulants.

It had become apparent during discussions that one drug in particular had drastically
increased in price since the previous guideline — dexamphetamine. Costing the
dexamphetamine dose used in King 2006 showed that this has increased in price by over
800%. Two included economic evaluations that included this drug as part of the sequence
were King 2006 and Cottrell 2008. As this information is likely to impact the cost
effectiveness of the interventions, the health economist replicated the King 2006 model by
updating only the drug prices as an informal exercise to see what this impact might be. This
confirmed that the most cost effective strategy was now Methylphenidate IR — Atomoxetine —
Dexamfetamine — No treatment, rather than the base case result from the study of;
Dexamfetamine — Methylphenidate IR — Atomoxetine — No treatment. The increased price of
Dexamfetamine means it is no longer cost effective first or second line even though it has a
higher response rate and fewer withdrawals than the other drugs. The increased cost is
outweighing the additional benefit.

With regards to the Cottrell study that also includes dexamphetamine in its sequences, this
was more difficult to replicate form the paper as it was a markov model and the paper wasn’t
clear enough about the model structure. We can however make assumptions about what the
impact of a price change of this drug would be; The intervention arm for each subgroup
always had atomoxetine first followed by other treatments, and the comparator sequence
was the same sequence but without atomoxetine. Because of this, dexamfetamine will
always be closer to the front of the sequence in the comparator arm. Meaning that in the
comparator arm, more people will be on dexamfetamine because you only go on to the next
treatment if you fail the previous one. Therefore a dexamfetamine price increase will increase
the total cost of the comparator arm more than the total cost of the intervention arm,
therefore making the incremental cost smaller and the intervention arm more cost effective. It
may even make the intervention cost saving.

As well as the interventions themselves, other resource should be considered such as
appointments with staff including GPs, psychiatrists, and paediatricians. Some interventions
already used in current practice such as atomoxetine are slow to act compared to stimulants,
and it can take weeks for any improvement to be seen. This implies that atomoxetine may
have more infrequent monitoring in the initial phase compared to stimulants because of the
duration of action. Adverse events also need to be monitored which affect resource use.

If UK evidence is prioritised higher weight would be given to King 2006, Cottrell 2008, and
Zimovetz 2017. The first two studies tell us that different sequences are cost effective that
still involve the 3 main drugs - atomoxetine, dexamfetamine (or lisdexamfetamine, that has
the same active component), and methylphenidate, and the study in adults informs that
lisdexamfetamine could be more cost effective than atomoxetine and extended release
methylphenidate. Overall a mixed picture, but these are the 3 that have been recommended
previously and remain at the top of the treatment algorithms in this update. Sequences of
treatment are discussed in more detail below.
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Cost effectiveness and resource use for children under the age of 5

See the non-pharmacological review and rationale for more information about these
recommendations.

For pre-school children, drug treatment was previously not recommended. The GC
discussed that there are some cases where a pre-school child’s ADHD could be particularly
severe that drug treatment might be initiated. The GC therefore felt that they would add a
caveat to make clear that only after parent training has been unsuccessful (if still causing
severe impairment) should a tertiary care specialist be contacted for further opinion on the
initiation of drugs.

It was also discussed how the age range for pre-school children should be defined more
specifically, and this was agreed to be under the age of 5. Aged 5 and over would be school
aged children. This may have resource implications if traditionally school age was defined as
6 and above in the previous guideline. The clinical studies included for pre-school children go
up to the age of, and including, 6 years old. If the threshold for treatment with medication is
being lowered then this could mean there may now be additional children that could be using
interventions for ADHD, which would have a resource impact. It is however largely practice
that as school age in England is 5 years old that most practice is to use medication in
children aged 5 and above if felt appropriate.

Cost effectiveness and resource use for children aged 5to 18
Taking all of this information alongside the economic evidence;

The study on adults showed that LDX was cost effective compared to atomoxetine or
extended release methylphenidate. Assuming this could be extrapolated to a child
population, and taken together with the clinical evidence on the effectiveness of stimulants
led the committee to consider that lisdexamfetamine should also be a first line option
alongside methylphenidate preparations but recognised that the licensing status of the drugs
prevented this. If stimulants cannot be tolerated or trials of methylphenidate and LDX have
not worked (including trying higher doses) then the next line of drug treatment was decided
as atomoxetine or guanfacine (in children only). UK economic evaluations showed that;
atomoxetine was cost effective first line (Cottrell study), and also second line (following IR-
MPH — King study), and as mentioned above not cost effective compared to
lisdexamfetamine.

All of this is a mixed picture, but again taking it together with the clinical evidence that
atomoxetine is no better than methylphenidate, is more expensive and takes longer to work
led the committee to recommend atomoxetine after stimulants in the ordering of treatments.
Guanfacine was not available at the time of the previous guideline. Clinical evidence was
identified to show that guanfacine and extended release guanfacine (only extended release
guanfacine is listed in the BNF at this time and licensed for children) had clinical benefit
compared to placebo. One large clinical study found that guanfacine had a clinical benefit
compared to atomoxetine but the committee noted the greater number of studies about
atomoxetine than guanfacine and they were of higher quality. Members of the committee
agreed there was currently more clinical experience with atomoxetine than guanfacine. No
economic evidence was found for guanfacine in this question. However the further down the
treatment pathway we go the smaller the population that will be using those treatments
because it is only those people who cannot tolerate or do not respond to the previous
treatments in the sequence. At this point if someone has failed the treatments thus far (at
least one stimulant and one non-stimulant), anything else should only be prescribed in the
context of tertiary services or at minimum a second opinion should be obtained from a
healthcare professional with specialist knowledge of ADHD.

For most subgroups of people with ADHD and a co-existing condition, the sequence is the
same, although there are exceptions where the committee wanted to alter the sequence
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depending on the co-morbidity or risk factors such as risk of misuse. These were consensus
based recommendations.

The committee consensus was that drug treatment would currently be offered to school age
children as it is considered to be more effective than no treatment as demonstrated by the
clinical review. And also as demonstrated by some of the cost effectiveness evidence (e.g.
the sequence from Cottrell that compared atomoxetine followed by no treatment versus no
treatment which had an ICER of under £12,000). A discussion on pharmacological treatment
versus other treatments (e.g. non-pharmacological) can be found in the combination review.

Although it is already current practice, there may be a resource impact from this
recommendation because the previous guideline separated those with moderate impairment
from those with severe impairment, and drug treatment was only offered first line to those
with severe impairment. It was not possible in this update to divide the populations by
severity. The committee recommended offering medication to children and young people
over 5 years old if their ADHD symptoms are having a significant impact on at least one
domain of their everyday life even after environmental modifications. This may include some
people who were previously categorised as being of moderate severity from the classification
of the previous guideline. There is difficulty in practice in defining the severity of ADHD and
an element of clinician judgement is needed. The opinion of the committee was although this
may mean more people could receive drugs than the previous guideline, in practice the help-
seeking population are likely to be mostly made up of children who meet the criteria for more
severe ADHD rather than moderate, and so the impact may be small.

Cost effectiveness and resource use for adults aged over 18

The pathway begins the same as for children by recommending stimulants as first line. As
mentioned previously, one economic evaluation for adults was identified comparing
lisdexamfetamine to extended release methylphenidate and atomoxetine, and found that
lisdexamfetamine was dominant. The clinical review found that both formulations of
methylphenidate were effective compared to placebo. Lisdexamfetamine was also found to
have benefit compared to placebo. There weren’t as many direct comparisons of different
drugs for adults however as there were for children. The licensing around some of the drugs
was also a factor in determining their placement in the pathway. Atomoxetine for example is
only licensed in adults if they had childhood symptoms. Therefore atomoxetine was a second
line treatment for adults, followed by a referral to tertiary services before guanfacine could be
prescribed in adults because it is not licensed for adults.

The wording of the recommendation was altered to ensure that those receiving drugs will be
those for whom their ADHD has a significant impact on at least one domain of their everyday
life after environmental modifications. The opinion of the committee was that not all adults
with ADHD (those considered moderate or severe from the last guideline) currently receive
drug treatment, and so there is unlikely to be a resource impact from this recommendation.

Cost effectiveness and resource use summary

The sequences of drugs involved had to be based on a number of different factors; the
clinical evidence, the economic evidence, cost considerations, side effect profiles,
consensus, and it was challenging to bring all the information together when faced with lots
of pairwise comparisons and models comparing different sequences and have to make
indirect comparisons between treatments. There is uncertainty as to which sequence of
drugs is the most cost effective because some of the economic evidence identified is
conflicting. It is also important to remember that there is a distinction between the continuous
outcomes that the clinical review is using for decision making, and the outcomes that tend to
be used in models which are dichotomous outcomes. Ideally a network meta-analysis using
the clinical evidence could have informed an economic model but there is data lacking on
specific sequences of treatment that would be needed for dependent probabilities of
response.
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Other factors the committee took into account

The committee noted that in their experience there was a very high non acceptance of
pharmacological treatments in the under 5 years age group and this was true of the high
dropout rate in some of the studies. This they agreed supported their recommendation on not
recommending medication for the under 5s without a specialist referral.

The committee’s discussion of the evidence for
sequencing pharmacological treatment

Interpreting the evidence

The outcomes that matter most

The committee considered quality of life, ADHD symptoms and CGIl assessment of response
to be critical outcomes. ADHD symptoms were separately considered as total, hyperactivity
and inattention subscales. The committee did not prioritise any one subscale. ADHD
symptoms were separately considered when reported by self, parent, teacher and
investigator. The committee considered that all had their merit but that symptoms reported by
teacher or investigator were likely to be the most objective assessment of effect.

The committee considered intervention related discontinuations, serious adverse events,
behavioural/functional measures, emotional dysregulation and academic outcomes to be
important outcomes.

The quality of the evidence

Most outcomes were graded as low or very low quality. The downgrades tended to be for a
combination of risk of bias and imprecision. Risk of bias was assessed as high or very high
for a number of reasons though most commonly due to incomplete reporting of blinding
methodology utilised in the study. The other influential risk of bias domains were selection of
participants, and incomplete outcome data. Imprecision was serious for over ninety per cent
of the outcomes.

Some treatment comparisons had outcomes of higher quality; lisdexamfetamine , dimesylate
versus atomoxetine had some outcomes considered to be of moderate quality. Risperidone
versus placebo had some outcomes considered to be of moderate quality and one of high
quality.

There were 24 specific treatments and additionally six separate classes (for example SSRIs)
of treatments detailed in the protocol. There were zero randomised controlled trials (RCTS) in
the pre-school children strata, six RCTs included in the children and young people strata and
one RCT in the adults strata. There were many treatments or combinations of treatments
combined with additionally previously received medication for ADHD to which participants
were intolerant or non-responsive not covered in these included trials.

The committee noted that there was only a single very small trial assessing the impact of
combined methylphenidate and atomoxetine, reporting very low quality outcomes. This was
highlighted as an area where further research would be important.

Benefits and harms

Children under the age of 5

In addition to the scarcity of evidence on anything other than methylphenidate no sequencing
evidence was found in this age stratum. The committee did not make specific
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recommendations on the sequence of medication to use in this group as they considered it to
be uncommon that medication was used in this age group and recommended it should only
be done after seeking expert advice.

Children and young people aged 5to 18

Methylphenidate versus placebo augmented on top of previous atomoxetine treatment. No
clinical difference was found in terms of discontinuation of treatment due to adverse events
or adverse events leading to hospitalisation/death/disability.

Guanfacine in the morning or evening versus placebo augmented on top of previous
stimulant treatment. Both morning and evening administration of guanfacine showed no
clinical difference in terms of ADHD symptoms and early discontinuation of treatment due to
adverse events. There was a clinical benefit for guanfacine morning/evening in terms of the
CGl-I score and a clinical harm for guanfacine morning/evening in terms of adverse events
leading to hospitalisation/death/disability.

Lisdexamfetamine dimesylate versus atomoxetine where previous methylphenidate
treatment was stopped. There was a clinical benefit for ADHD symptoms (investigator rated),
ADHD symptoms hyperactivity/impulsivity subscale (investigator rated), ADHD symptoms
inattentiveness subscale (investigator rated), Weiss Functional Impairment Rating Scale -
Parent Report, and CGI-S improvement. There was no clinical difference in terms of
discontinued treatment due to adverse event or adverse events leading to
hospitalisation/death/disability.

Risperidone versus placebo where previous methylphenidate treatment was continued.
There was a clinical benefit for risperidone in terms of ADHD severity (parent rating) and the
corresponding inattention, hyperactivity and impulsivity subscales. This was fairly well
matched in the ADHD severity (teacher rating) where there was a clinical benefit for
risperidone in terms of overall severity and for impulsivity and inattention subscales. However
there was a clinical harm for risperidone for the hyperactivity subscale (teacher rating). There
was a clinical benefit for risperidone in the oppositional defiant disorder (ODD) DSM-IV
(parent rating), Peer Conflict Scale (parent rating), conduct disorder (CD) DSM-IV (parent
rating). There was no clinical difference in terms of ODD DSM-IV (teacher rating), Peer
Conflict Scale (teacher rating), CD DSM-IV (teacher rating).

Lisdexamfetamine dimesylate versus placebo where previous methylphenidate treatment
was stopped. A clinical benefit was found for lisdexamfetamine dimesylate for clinical
response and no clinical difference for adverse events leading to
hospitalisation/death/disability.

Clonidine versus placebo where previous stimulant treatment continued. There was a clinical
benefit for clonidine for ADHD symptoms (investigator rated) and both inattention and
hyperactivity/impulsivity subscales. There was no clinical difference for CGI-1 and
discontinued treatment due to TEAE.

Adults over 18

Guanfacine versus placebo where previous CNS stimulant treatment continued. No clinical
difference was found for ADHD symptoms or adverse events leading to
hospitalisation/death/disabilities.

Summary

The committee considered that the body of evidence in general did not support the use of
combined therapies other than in the very specific situations outlined in the
recommendations for risperidone. The majority of the sequencing trials included in this
review were smaller and varied greatly; this mean they couldn’t be combined to increase the
power. As a whole the evidence was of lower quality than the trials assessing the
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effectiveness of medication, they also predominantly compared adding/substituting with a
new medication and not adding/substituting with placebo. Therefore the committee broadly
based their recommendations around the sequence of medication on the body of efficacy
evidence in the general pharmacological efficacy review.

Cost effectiveness and resource use

Seven economic evaluations (cost utility analyses) were identified for this review question. All
were in children. Two of these have already been included in the effectiveness of
pharmacological treatments review, however particular subgroups are included here because
they were considered to be subgroups that had previously been exposed to stimulant
medication and either failed or could not tolerate it. The populations included here from
Cottrell 2008 are; stimulant failed patients, stimulant averse (exposed) patients, and
stimulant contraindicated (exposed) patients. This compared algorithms with atomoxetine
first line with algorithms that did not include atomoxetine, in a 1 year markov model, and
found that the intervention arms (that included atomoxetine as first line) were cost effective
for all subgroups. The study was rated as partially applicable because it was a UK study with
an NHS cost perspective. However it does not use EQ-5D and valuations of the states are
based on parents not the general public. It has potentially serious limitations with reasons
including; it has a potential conflict of interest, methods were sometimes unclear, effect was
based on some data that has been excluded for this question and no adverse event costs or
other resource use costs were included.

Hong 2009 was also included in the pharmacological effectiveness review, and one
subgroup of stimulant failed patients is included in this review. This is a Spanish adaptation
of the Cottrell study, and the intervention compares atomoxetine with no treatment.
Atomoxetine was not found to be cost effective here, and this is most likely because of the
higher price of the drug compared to the Cottrell study. This study is also partially applicable
and with potentially serious limitations, for similar reasons to Cottrell because they are based
on the same data.

Three studies compare types of extended release methylphenidate with immediate release
methylphenidate in children who are responding sub-optimally to immediate release
methylphenidate because of inadequate medication intake. Faber 2008 was a Markov model
with a 10 year time horizon. The markov model is preceded by a 2 month primary phase.
Patients going into the primary phase are youths with sub optimal symptom control from
methylphenidate immediate release, but from this group only those who are responding to
immediate release methylphenidate but the treatment is suboptimal due to inefficient
exposure because of the multiple daily administration are required go into the markov phase.
Staying on IR MPH is then compared to optimal response with OROS MPH (a type of
extended release MPH). There are 4 states in each arm (not the same for both arms). The
study found OROS MPH to be cost effective. This was rated as partially applicable because
it is a non UK study, it uses different but similar discount rates to NICE, and does not use
EQ-5D and utilities are not from the public. It has potentially serious limitations such as a
potential conflict of interest, a lot of assumptions/inputs from a panel of experts and limited
data. Van der Schans 2015 is an updated version of the Faber model using slightly different
health states and inputs. It also compares different versions of modified release
methyphenidate (OROS MPH, or Medikinet CR/Equasym XL (these two interventions were
grouped together)). This study found that MPH OROS was cost effective versus immediate
release MPH, but that Medikinet/Equasym was dominant versus immediate release MPH.
The Medikinet/ Equasym comparator is dominant overall because it is cheaper than MPH
OROS and has the same QALYs. The applicability and quality rating given to the study was
the same as for Faber 2008. The final of these three studies was Schawo 2015. This was
again based on Faber but some structural aspects of the model were slightly different such
as a 12 year time horizon and different assumptions about health states. Schawo found that
OROS MPH was dominant. This study was also partially applicable with very serious
limitations because it makes the most assumptions of the three. The three studies comparing
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extended release methylphenidate to immediate release have a range of results, although
they are all pointing in the same direction, and this is most likely because of a number of
structural and data differences in the three models.

Lachaine 2016 is a Canadian study that used a 1 year markov model to compare adding
guanfacine extended release onto a long-acting stimulant versus long-acting stimulants
alone in children who are only partially responding to the stimulant. This study showed that
the addition of guanfacine was cost effective, and was assessed as partially applicable
because of the healthcare system with potentially serious limitations as it is only based on a
single short term trial and has a conflict of interest as the funders make guanfacine.

The final study was a UK study that used a 1 year decision tree to compare
lisdexamfetamine with atomoxetine in children who had an inadequate response to
methylphenidate. The study found that lisdexamfetamine was cost effective compared to
atomoxetine, and was rated as directly applicable because it is UK, and had potentially
serious limitations because similarly to the other studies it is funded by the makers of the
intervention and is based on a single short term trial.

No evidence was found in adults.

In summary of the evidence, there is conflicting evidence about atomoxetine, as UK evidence
found an algorithm including atomoxetine first line is cost effective, but not when a single line
of treatment of atomoxetine is compared to lisdexamfetamine. Extended release
methylphenidate versus immediate release in patients with suboptimal response to
immediate release methylphenidate was found to be cost effective or dominant. However as
they are the same drug, then extended release methylphenidate is essentially only solving
the issue of compliance, and if patients were compliant to immediate release
methylphenidate then they would be just as effective and immediate release methylphenidate
is less costly. A study on guanfacine, although not from the UK, found that it is a cost
effective addition. It is important to bear in mind though that augmenting existing treatment
with another drug means that the costs of two drugs will apply, and the committee felt that
there was not enough clinical and economic evidence to say that two treatments together
might be better than one.

In summary the it is difficult to draw conclusions; although there is some UK evidence
showing that atomoxetine first line is cost effective (in people who have tried stimulants),
there is also have evidence saying that lisdexamfetmine is cost effective compared to
atomoxetine in children who are partially responding to methylphenidate (and clinical
evidence supports this also). Hence in people who may have tried stimulants before and
either cannot tolerate or have failed them, the committee agreed that lisdexamfetamine and
atomoxetine are likely to be choices that might be tried next in the pathway. There is no
economic evidence directly comparing guanfacine with other treatments, only the Lachaine
study which looked at guanfacine as an adjunct to stimulant treatment (versus stimulant
treatment alone). More discussion around how the order of the drug treatments in the
pathway was decided can be found in the pharmacological effectiveness rationale section
above.
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