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Attention-deficit/hyperactivity disorder (ADHD) is a common neuropsychiatric disorder that
affects an estimated 4.4% of adults® and 5% to 8% of school-aged children? in the United
States. ADHD is characterized by hyperactivity, impulsivity, difficulty with organization and
sustaining focus, and emotional control impairments.®* The recommended first-line treatment
for school-aged children and adults with ADHD is pharmacological management with
psychostimulants, such as methylphenidate and dextroamphetamine.>® However, aggression
and mood changes are possible adverse events associated with these stimulants and patients
and clinicians should be mindful of their appearance or worsening upon treatment.”® Therefore,
alternative pharmacological treatment options are required for patients who experience
behavioural and mood changes following treatment with stimulants to address these adverse
events while still effectively managing the core symptoms of ADHD.

The purpose of this report is to identify the clinical effectiveness, safety, and evidence-based
guidelines regarding switching medications in patients with ADHD who experience aggression
or mood changes secondary to treatment with common first-line pharmacological treatments.

RESEARCH QUESTIONS

1. Whatis the clinical effectiveness and safety of switching to another ADHD medication for
patients who experience aggression or mood changes secondary to therapy with
methylphenidate immediate-release (IR), methylphenidate sustained-release (SR),
dextroamphetamine IR, or dextroamphetamine SR?

2. What are the evidence-based guidelines regarding switching to another ADHD medication
for patients who experience aggression or mood changes secondary to therapy with
methylphenidate IR, methylphenidate SR, dextroamphetamine IR, or dextroamphetamine
SR?

Disclaimer: The Rapid Response Service is an information service for those involved in planning and providing health care in
Canada. Rapid responses are based on a limited literature search and are not comprehensive, systematic reviews. The intent is to
provide a list of sources of the best evidence on the topic that CADTH could identify using all reasonable efforts within the time
allowed. Rapid responses should be considered along with other types of information and health care considerations. The
information included in this response is not intended to replace professional medical advice, nor should it be construed as a
recommendation for or against the use of a particular health technology. Readers are also cautioned that a lack of good quality
evidence does not necessarily mean a lack of effectiveness particularly in the case of new and emerging health technologies, for
which little information can be found, but which may in future prove to be effective. While CADTH has taken care in the preparation
of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any guarantee to that effect.
CADTH is not liable for any loss or damages resulting from use of the information in the report.

Copyright: This report contains CADTH copyright material and may contain material in which a third party owns copyright. This
report may be used for the purposes of research or private study only. It may not be copied, posted on a web site,
redistributed by email or stored on an electronic system without the prior written permission of CADTH or applicable copyright
owner.

Links: This report may contain links to other information available on the websites of third parties on the Internet. CADTH does not
have control over the content of such sites. Use of third party sites is governed by the owners’ own terms and conditions.
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KEY FINDINGS

No evidence regarding the clinical effectiveness or safety of switching ADHD medications
following stimulant-related aggression or mood changes was identified. One evidence-based
guideline suggested switching to atomoxetine in this clinical situation, however, the evidence for
this recommendation was limited.

METHODS
Literature Search Methods

A limited literature search was conducted on key resources including PubMed, The Cochrane
Library, University of York Centre for Reviews and Dissemination (CRD), PsycINFO, Canadian
and major international health technology agencies, as well as a focused Internet search. No
filters were applied to limit the retrieval by study type. Where possible, retrieval was limited to
the human population. The search was also limited to English language documents published
between January 1, 2010 and August 14, 2015.

Rapid Response reports are organized so that the evidence for each research question is
presented separately.

Selection Criteria and Methods

One reviewer screened titles and abstracts for full text review, and a second reviewer evaluated
full text publications and selected studies for inclusion in this report. In the first level of
screening, titles and abstracts were reviewed and potentially relevant articles were retrieved and
assessed for inclusion. The final selection of full-text articles was based on the inclusion criteria
presented in Table 1.

Table 1: Selection Criteria

Population Patients with ADHD experiencing aggression or mood changes
secondary to therapy with one of:

¢ methylphenidate IR

e methylphenidate SR

e dextroamphetamine IR

e dextroamphetamine SR

Intervention Switching to other ADHD medications available in Canada:
amphetamine mixed salts

lisdexamfetamine

methylphenidate ER

atomoxetine

e guanfacine ER

Comparator Remaining on treatment with methylphenidate IR, methylphenidate
SR, dextroamphetamine IR, or dextroamphetamine SR;

Switching to a different ADHD medication available in Canada (e.g.,
patients switched to atomoxetine compared with patients switched to
guanfacine ER)
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Table 1: Selection Criteria

Outcomes Q1: Decrease or elimination of aggression or mood changes
secondary to therapy

Q2: Evidence-based guidelines

Study Designs Health technology assessments, systematic reviews, meta-analyses,
randomized controlled trials, non-randomized studies, evidence-based

guidelines
ADHD = attention-deficit/hyperactivity disorder; ER = extended-release; IR = immediate-release; SR = sustained-release.

Exclusion Criteria

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were
duplicate publications, guidelines with no methodology provided, or were published prior to
2010.

Critical Appraisal of Individual Studies

The included guideline was assessed with the Appraisal of Guidelines for Research &
Evaluation Il (AGREE I1) instrument.® Summary scores were not calculated for the included
studies; rather, a review of the strengths and limitations of each included study were described.

SUMMARY OF EVIDENCE
Quantity of Research Available

A total of 526 citations were identified in the literature search. Following screening of titles and
abstracts, 470 citations were excluded and 56 potentially relevant reports from the electronic
search were retrieved for full-text review. Two potentially relevant publications were retrieved
from the grey literature search. Of these potentially relevant articles, 57 publications were
excluded for various reasons; one publication met the inclusion criteria and was included in this
report. Appendix 1 describes the PRISMA flowchart of the study selection.

Additional references of potential interest that examine changes in aggression and mood in an
alternate population, and a guideline with unclear methodology are provided in Appendix 2.
Appendices 3, 4, and 5 list the study characteristics, critical appraisal, and study results,
respectively.

Summary of Study Characteristics
Study Design

One evidence-based guideline on the diagnosis and management of ADHD from the National
Institute of Health and Care Excellence (NICE) in the United Kingdom (UK) was identified. A
Guideline Development Group (GDG) was formed to establish the scope and clinical questions
to be addressed by the guideline; research questions were developed using a modified nominal
group technique. Systematic literature searches were performed for research questions related
to diagnosis and interventions, and both published and unpublished data were considered,
where appropriate. The quality of the evidence was evaluated according to a rating scheme and
evidence summaries were provided to the GDG to support drafting of recommendations. The
review process for questions with a good evidence base was reported to be variable and
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dependent on the clinical question. The GDG followed an informal consensus process to
answer the clinical questions that lacked high-quality supporting evidence.

Patient Population

The population of interest for the guideline is children (aged 3 to 18 years, both pre-school and
school-aged), and adults with a diagnosis of ADHD with or without comorbidities.

Interventions and Comparators

This guideline addresses several interventions, including pre-diagnostic and diagnostic
measures as well as pharmacologic and non-pharmacologic treatment options for children and
adults with ADHD that are available in the UK. The interventions relevant to this report include
pharmacologic management of ADHD with methylphenidate, dextroamphetamine (also known
as dexamfetamine in the UK), and atomoxetine. Study selection for the guideline was not limited
by drug formulation; IR and ER preparations of methylphenidate and dextroamphetamine met
inclusion criteria.

Outcomes

Outcomes in studies informing the pharmacological management of ADHD section in the
guideline include: improvement on ADHD symptoms and behavioural problems (measured by
teacher-rated and parent-rated tools), clinician-rated clinical improvement, adverse events, and
study withdrawal. Outcomes addressed by the overall guideline that are relevant to this report
include: clinical effectiveness and ADHD symptoms, behavioural and emotional outcomes, non-
response to treatment, and adverse effects of treatment.

Summary of Critical Appraisal

The NICE guideline was of high quality overall. The objectives, research questions, population,
interventions, and outcomes considered were all clearly described. The guideline development
group was comprehensive and representative of the relevant clinical areas, and clear conflict of
interest declarations were provided for each member. Input from patients and caregivers was
also sought during guideline development. A systematic literature search was performed for the
pharmacological treatment section of the guideline that is relevant to this report, and clear study
inclusion and exclusion criteria were provided. The data were described in tables with the
associated quality of evidence rating provided; however, there was no explicit link between the
evidence identified during this search and the specific recommendations; this made it difficult to
identify the process by which each recommendation was formed (informal consensus or
otherwise). Furthermore, ratings for the strength of recommendations were not provided, which
further separates the recommendations and the quality of the supporting evidence.
Recommendations were easily identifiable and peer reviewed before publication, though in
some cases they were vague; some recommendations offered potential treatment strategies for
patients who were “unresponsive” or “intolerant” to treatment without elaborating on which
specific clinical outcomes this represented. The benefits and harms of treatment, resource
implications, and implementation strategies were considered in this guideline.
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Summary of Findings

What is the clinical effectiveness and safety of switching to another ADHD medication for
patients who experience aggression or mood changes secondary to therapy with
methylphenidate IR, methylphenidate SR, dextroamphetamine IR, or dextroamphetamine SR?

No relevant health technology assessments, systematic reviews, meta-analyses, randomized
controlled trials, or non-randomized studies regarding the clinical effectiveness and safety of
switching ADHD medications in the event of aggression or mood changes were identified;
therefore, no summary can be provided.

What are the evidence-based guidelines regarding switching to another ADHD medication for
patients who experience aggression or mood changes secondary to therapy with
methylphenidate IR, methylphenidate SR, dextroamphetamine IR, or dextroamphetamine SR?

One NICE guideline on the diagnosis and management of ADHD in children and adults was
identified that suggests switching to atomoxetine to address anxiety symptoms related to
stimulant use, particularly for adults with a history of anxiety. The evidence base supporting this
specific recommendation was unclear as the recommendation was not referenced, and no
further detail on suggested dosing was provided.

Limitations

The main limitation of the identified guideline from NICE is that there is an unclear link between
specific studies and the recommendations that were developed, making it difficult to understand
whether each recommendation is strictly evidence-based, based on good practice and clinical
judgment, or both. Furthermore, the recommendation of interest to this report does not specify
suggested dosing for atomoxtine in the event of a medication switch. In addition, no
recommendations were made regarding other agents for ADHD that are available in Canada,
such as amphetamine mixed salts or guanfacine ER.

CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING

No evidence regarding the clinical effectiveness and safety of switching ADHD medications
following aggression or mood changes on methylphenidate IR or SR, or dextroamphetamine IR
or SR, was identified. One guideline from NICE on the diagnosis and management of ADHD
was identified that suggests that patients who experience anxiety symptoms secondary to
treatment with stimulants may benefit from switching to atomoxetine. However, the specific
studies that lead to the development of this recommendation were not clearly presented within
the guideline. This guideline used an informal consensus process for recommendations related
to clinical questions that did not have a wide evidence base, which may have been the method
employed in this case. However, this is not certain as a systematic literature search was
performed regarding the clinical effectiveness of various pharmacological agents.

The NICE recommendation is generally consistent with the clinical practice guideline with
unclear methodology produced by the Canadian ADHD Resource Alliance (CADDRA,; Appendix
2).1° The CADDRA guideline suggests that patients who experience intolerable side effects from
treatment can be switched to another medication, and gives suggested regimens for switches
from one class of stimulant to another, and from stimulants to atomoxetine or guanfacine.
However, the CADDRA guideline development methodology was not provided and no comment
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can be made on the quality of the supporting evidence; recommendations should be interpreted
with caution. Therefore, the preferred treatment option for ADHD medication switching due to
behavioural or mood changes secondary to first-line treatment remains unclear.

PREPARED BY:

Canadian Agency for Drugs and Technologies in Health
Tel: 1-866-898-8439

www.cadth.ca
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APPENDIX 1: Selection of Studies

526 citations identified from
electronic literature search and
screened

470 citations excluded

v

56 potentially relevant articles
retrieved for scrutiny (full text, if
available)

2 potentially relevant
reports retrieved from
other sources (grey |,
literature, hand
search)

58 potentially relevant reports

57 reports excluded:
-irrelevant population (35)
-irrelevant outcomes (22)

v

1 report included in review
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Alternate Population
No Aggression or Mood Changes Secondary to Therapy at Time of Medication Switch
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methylphenidate-immediate release (MPH-IR) to methylphenidate-OROS (OROS-MPH): A
multi-center, open-label study in Korea. Clin Psychopharmacol Neurosci [Internet]. 2011 Apr
[cited 2015 Aug 20];9(1):29-35. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3568652

Mixed Population of Treatment-Naive Patients and Those Switching Medication
Sobanski E, Dopfner M, Ose C, Fischer R. A non-interventional study of extended-release

methylphenidate in the routine treatment of adolescents with ADHD: effectiveness, safety and
adherence to treatment. Atten Defic Hyperact Disord. 2013 Dec;5(4):387-95.
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APPENDIX 3: Characteristics of Included Publications

Table Al: Characteristics of the Included Guideline

NICE, 2013°

Objectives

Intended users/
Target population

Intended users:

Advanced practice nurses, dietitians, nurses, occupational
therapists, patients, pharmacists, physician assistants,
physicians, psychologists, non-physician behavioral health
clinicians, social workers, students

Target population:

Children (aged 3 to 11 years), young people (aged 12 to 18
years), and adults with a diagnosis of ADHD and related
diagnoses

Intervention and
Practice
Considered

e |dentification, pre-diagnostic intervention, and referral to
secondary services

Diagnosis of ADHD

Post-diagnostic advice

Treatment for pre-school children

Treatment for school-age children and young people with
ADHD and moderate impairment

e Treatment for school-age children and young people with
severe impairment and adults (including drug and non-drug
interventions)

Monitoring side effects

Major Outcomes
Considered

Sensitivity and specificity of diagnostic measures
Clinical effectiveness

ADHD symptoms

Conduct problems

Social skills

Emotional outcomes

Self-efficacy

Reading and mathematics attainment
Nonresponse to treatment

Adverse effects of stimulants
Cost-effectiveness

Methodology

Evidence collection,
Selection and
Synthesis

Hand-searches of published literature (primary and secondary
sources), electronic database searches, searches for
unpublished studies;

Study selection in duplicate based on pre-specified eligibility
criteria;

Systematic reviews and meta-analyses performed and data
presented in evidence tables

Evidence Quality and
Strength

Expert consensus and weighting according to the GRADE rating

scheme:**

e High — further research is very unlikely to change the
confidence in the estimate of the effect

ADHD Medication Switching
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Table Al: Characteristics of the Included Guideline

NICE, 2013°
¢ Moderate — further research is likely to have an important
impact on the confidence in the estimate of the effect and
may change the estimate
o Low — further research is very likely to have an important
impact on the confidence in the estimate of the effect and is
likely to change the estimate
o Very low — any estimate of effect is very uncertain
Recommendations Expert consensus and informal consensus
Development and
Evaluation
Guideline Validation | External and internal peer review

ADHD = attention-deficit/hyperactivity disorder; GRADE = Grading of Recommendations: Assessment, Development, and
Evaluation; NICE = National Institute for Health and Care Excellence.
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APPENDIX 4: Critical Appraisal of Included Publications

Table A2: Strengths and Limitations of the Guideline using AGREE I°

Strengths Limitations

NICE, 2013°

e Guideline objectives and research ¢ No rating scheme for strength of the
guestions are clearly described recommendations provided

e Population to whom the guideline applies e Unclear which recommendations were the
and intended users of the guideline are result of the informal consensus process
clearly described ¢ No explicit link between evidence summary

e Guideline development group includes and specific recommendations, particularly
individuals from all relevant professional regarding the recommendation to switch
groups from methylphenidate to atomoxetine

¢ Input from patients and carers was sought | ¢ Recommendations overall somewhat
during guideline development ambiguous, especially when referring to

e Systematic literature search performed for patients who are “unresponsive or
guideline section on pharmacological intolerant” to treatment

treatment (multiple databases searched
with search date ranges provided)

o Clearly described inclusion and exclusion
criteria for evidence selection

e Quality of included studies provided in
evidence tables

e Informal and expert consensus processes
well described

e Health benefits and harms have been
considered in formulation of
recommendations

e Guideline underwent external peer review
prior to publication

e General process for updating NICE
guidelines is provided

¢ Multiple management options addressed
by the guideline

e Recommendations are easily identifiable

¢ Implementation strategy is provided with
consideration of resource implications and
auditing support

e Conflict of interest declarations for each
member of the guideline development
group provided to manage potential

conflicts
AGREE II: Appraisal of Guidelines for Research & Evaluation Il; NICE = National Institute for Health and Care Excellence.

ADHD Medication Switching 13



CADTH RAPID RESPONSE SERVICE m

APPENDIX 5: Main Study Findings and Author’s Conclusions

Table A3: Summary of Findings of the Included Guideline

Main Study Findings Author’s Conclusions
NICE, 2013°
One RCT was identified in the literature search | “Anxiety symptoms, including panic, may be
for the guideline that showed increased precipitated by stimulants, particularly in adults

anxiety in adults treated with methylphenidate | with a history of coexisting anxiety. Where this
than with placebo. Two studies were identified | is an issue, lower doses of the stimulant

for the guideline that compared and/or combined treatment with an
methylphenidate and atomoxetine use in antidepressant used to treat anxiety can be
school-aged children; one showed no used; switching to atomoxetine may be
difference in clinical effectiveness between the | effective.”

two drugs, and the other showed greater Recommendation 10.18.11.15, page 313

clinical improvement in children who took
osmotically-released methylphenidate than in
those who took atomoxetine. The evidence
source regarding reduction of anxiety with
atomoxetine following methylphenidate

treatment was unclear.
NICE = National Institute for Health and Care Excellence; RCT = randomized controlled trial.
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