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General Abstract

Title: Adverse events of common psychiatric medications: an umbrella review

Name: Katrina Maria Bartellas
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Degree: Master of Science by Research in Psychiatry

Term: Trinity Term, 2015

Abstract:

BACKGROUND: Psychiatric medications were the second most prescribed therapeutic class in the
United States in 2015 with 547 million prescriptions. Adverse events of medications are very common,
can be distressing to patients and are often underreported in the primary studies. The purpose of this thesis
is to systematically review the scientific literature to estimate the prevalence and burden of adverse events
among the most common psychiatric medications.

METHODS: The 23 most commonly prescribed psychiatric medications in the United States as well as
eight psychiatric medications from the World Health Organization’s Essential Medicine List were
included. A systematic and comprehensive search was conducted to retrieve all published and
unpublished systematic reviews with meta-analyses to assess adverse events of individual psychiatric
medications (this process of collecting secondary publications and not primary studies is called “umbrella
review”). Seven databases (Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews
of Effects, Embase, Medline, PreMedline, PsycINFO and PubMed) were searched between 1946 and
2016. Prevalence rates and effect estimates were extracted by two independent reviewers and
summarised. A quality analysis was performed on included reviews using the AMSTAR (assessing the
methodological quality of systematic reviews) tool and all were rated as medium or high quality reviews.

RESULTS: 69 systematic reviews and meta-analyses published were eligible for data extraction, quality
appraisal and quantitative synthesis. Antipsychotic medications (60%) accounted for the majority of the
findings, followed by antidepressants (16%), stimulants (13%), mood stabilisers (8%) and anxiolytics
(3%). The strongest associations were between amitriptyline and sexual dysfunction (N=442, odds ratio
[OR] 16.6; 95% Confidence Intervals [CI] 4.6 to 60.6), aripiprazole and somnolence (N=569, OR 25.8;
95% CI 1.3 to 112.3) and olanzapine and weight gain (N=249, OR 32.0; 95% CI 1.7 to 98.4). Overall,
neurological adverse events were reported most frequently for antidepressant, antipsychotic and
anxiolytic medication classes. Patient characteristics, particularly age and diagnosis, explained differences
in adverse events across and within medication classes.

DISCUSSION & CONCLUSION:

To my knowledge, this is the first umbrella review on the tolerability profiles of 31 common psychiatric
medications worldwide. Many medications were linked to adverse events through a weak or moderate
strength of association and additional factors contributed to the variability inadverse outcome
reporting aside from patient characteristics. Findings from this review need to be examined with the
efficacy profiles of the medications and the clinical circumstances of the individual patients.
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Chapter 1: Introduction

1.1 Background

Psychiatric medications are a key component of the healthcare of millions of people worldwide.
Psychiatric medications were prescribed in the United States more than almost every other
therapeutic class of medications in 2015 (547 million prescriptions), second only to
antinypertensive medications (706 million).. Among these medications, antidepressants and anti-
epileptic medications were two of the five medication classes that experienced the highest
prescription growth in 2015. Adverse events are common among people taking psychiatric drugs.

Their severity ranges from mild to severe and can even lead to death in the very rare cases.

To date, systematic reviews investigating adverse events of psychiatric medications have often
focused on one or two specific adverse events, such as mortality, akathisia, prolongation in the
corrected QTc interval, weight gain, insomnia or somnolence.” Specifically, atypical
antipsychotics were reported to be associated with a small increased risk of death compared to
placebo for older people with Alzheimer’s disease or dementia.®> Certain atypical antipsychotics,
such as aripiprazole, asenapine and lurasidone, were also associated with a higher risk of
akathisia, anxiety and agitation compared to placebo and older atypical antipsychotics in
individuals with schizophrenia.* Healthy volunteers taking aripiprazole had a significantly
decreased QTc interval whereas participants taking risperidone and ziprasidone significantly
increased the QTc interval.> Olanzapine, risperidone and aripiprazole were reported by Almandil
et al. to be associated with statistically significant weight gain in children and adolescents with a
range of psychiatric conditions.® The majority of second-generation antidepressants were found

to be linked to insomnia, somnolence and suicidality in individuals with major depressive



disorder.® Additionally, there are reviews that analysed a pre-selected cluster of adverse events.
For instance, DeHert et al. studied metabolic and endocrine adverse events and reported that
atypical antipsychotics were associated with hyperprolactinaemia, weight gain and associated
metabolic disturbances in children and adolescents with a wide range of psychiatric diagnoses.®
All of the previously mentioned reviews had several limitations such as insufficient information
on the baseline clinical characteristics, medical conditions or concurrent medications of the study
population, publication bias, different and inconsistent cut-offs for the reporting of adverse
events, high levels of heterogeneity or a lack of details on the methodology implemented. These
systematic reviews also reported a small number of included studies, included studies with small
sample sizes or included studies that were too short to adequately measure all of their primary

research outcomes.

Due to the significance of adverse events for patients, more clarity on the prevalence and
strength of associations between medications and specific adverse events is necessary, and this
lends itself to an umbrella review. Unlike a traditional systematic review or meta-analysis that
are restricted to individual studies, a single treatment comparison or a single adverse event, an
umbrella review (also referred to as a meta-review) can assess multiple psychiatric medications
and multiple adverse events in the same review.!® Such research can benefit patients, clinicians
and researchers’ understanding of tolerability outcomes. It can also provide an overview of
adverse effects that can be weighed more easily with their established efficacy profiles to

facilitate clinical decision-making.

This umbrella review will summarise the evidence from reviews and meta-analyses on adverse

events according to medication. The umbrella review research design is appropriate and has



many potential advantages. Specifically, it involves a transparent and reproducible systematic
search strategy, which minimizes the risk of research error and bias that are often associated with
narrative reviews. Additionally, the umbrella review methodology allows for the analysis of
multiple treatments and multiple outcomes. Moreover, given the increasingly large volume of
clinical literature, | wanted to provide a broad overview of the evidence landscape, which was
conveniently facilitated by this research design.'’ To my knowledge, there is no pre-existing
umbrella review on adverse events for such an extensive list of psychiatric medications across
psychiatric diagnoses and age ranges. A good example of an umbrella review that had a focus
similar to my own was completed by Correll et al. in 2015.*? It reported the effect estimates of
adverse events for antipsychotics, antidepressants and mood stabilisers in individuals with
schizophrenia, depression and bipolar disorder. However, it was distinct from the umbrella
review | conducted as it presented data for entire classes of medications (not individual
medications), focused only on three psychiatric conditions, and exclusively looked at adverse

events that related to the risk of physical diseases.

1.2 Aims

The aim of this review was to systematically analyse the adverse events of the most common
psychiatric medications. | presented the extracted results first by class of medication, then by
diagnosis of the population studied and finally by individual medication. Furthermore, | aimed to
examine and compare the characteristics of the included systematic reviews as well as their

methods and quality ratings.



Chapter 2: Methodology

2.1 Search Strategy

The following electronic databases were searched from inception to February 1% 2016: Cochrane
Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, Embase,
Medline, PreMedline, PsycINFO and PubMed. | consulted with an information scientist, Sarah
Stockton, who optimized my search terms and suggested two of the databases used (Database of
Abstracts of Reviews of Effects and PreMedline). A search for unpublished meta-analyses was
also undertaken by searching through PROSPERO, contacting the authors of conference
abstracts to retrieve the papers in full and checking the reference lists of relevant papers.’* No

date or language restrictions were applied.

The following subject index terms were used to target the medications of interest:
‘antidepressive agents, antidepressive agents, second generation; antidepressive agents,
tricyclic; serotonin uptake inhibitors; serotonin and noradrenaline reuptake inhibitors;
amitriptyline; bupropion; citalopram; clomipramine; desvenlafaxine succinate; duloxetine
hydrochloride; fluoxetine; paroxetine; sertraline; trazodone; venlafaxine hydrochloride;
antipsychotic agents; aripiprazole; chlorpromazine; clozapine; fluphenazine; haloperidol;
quetiapine fumarate; risperidone; anticonvulsants; carbamazepine; lithium carbonate; lithium;
valproic  acid; central nervous system stimulants; lisdexamfetamine dimesylate;
methylphenidate; amphetamines; anti anxiety agents; buspirone; hydroxyzine; benzodiazepines;

alprazolam; diazepam; lorazepam’.

A separate search combining index terms for generic and specific adverse events was conducted.

The following subject index terms were used: ‘dizziness; nausea; suicide’; ‘suicide, attempted’;



‘suicidal ideation’; ‘hostility’; ‘mortality’; ‘drug-related side effects and adverse reactions’;
‘sleep initiation and maintenance disorders’; ‘disorders of excessive somnolence’; ‘accidental
falls’; ‘gastrointestinal haemorrhage’; ‘cardiovascular diseases’. The following specific subject
index terms were used to identify systematic reviews and meta-analyses: ‘placebo; prevalence;
randomized controlled trial’; ‘randomized controlled trial (topic)’; ‘meta-analysis as topic’;
‘review literature as topic’. These terms were combined with a study design limit for systematic

reviews and meta-analyses.

The electronic database search was supplemented by a manual search of reference lists from
relevant reviews. The protocol was registered in Prospero, the international prospective register

of systematic reviews, on March 31%, 2016.

2.2 Study Eligibility

Eligible studies included: (a) systematic reviews (comprehensive, transparent and replicable
reviews) and meta-analyses (statistical analyses of results from multiple studies that often
calculate a single summary effect size) that examined the adverse events of one of the thirty-one
medications; (b) reviews comprised of randomised or quasi-randomised placebo-controlled
studies; (c) reviews that provided either a prevalence rate or an effect estimate with 95%
confidence intervals; (d) both published and unpublished reviews were considered without any
date or language restriction. The intervention inclusion criteria were based on the IMS’ list of the
most prescribed medications and the WHO Essential Medicine List so that this umbrella review

would be clinically relevant in many different settings.**°

Studies that used a research design different than that of a systematic review, such as randomized

controlled trials, were excluded. Systematic reviews comprised of observational studies were



excluded. Due to the wide scope of the project, | decided to focus on participants with a

psychiatric illness or healthy participants without any medical condition. Reviews that examined

patients with a non-psychiatric illness were excluded. Reviews that included combination or

adjunct therapy were excluded. Systematic reviews with more than 20% of the study population

with medical comorbidities were excluded. The papers were independently screened by a second

researcher, Tomasz Bajorek, a higher trainee (post-MRCPsych) psychiatrist with experience in

clinical research. Any disagreements were arbitrated by a third researcher, Andrea Cipriani.

Inclusion Criteria

Exclusion Criteria

Design: Systematic reviews with meta-analysis of
randomised or quasi-randomised controlled trials.

Design: Meta-analyses and systematic reviews of
non-randomised trials, individual randomised
controlled trials, observational studies, narrative
reviews, and case studies.

Population: Individuals who were prescribed one of
the medications of interest who are either healthy
participants or have a psychiatric illness coded for in
the DSM-1V.

Population: Individuals with a non-psychiatric
iliness (e.g. diabetes, chronic pain or cancer) or
those prenatally exposed to a medication of interest.

Interventions:

Antide pressants: Amitriptyline, bupropion,
citalopram, clomipramine, desvenlafaxine,
duloxetine, escitalopram, fluoxetine, paroxetine,
sertraline, trazodone, venlafaxine.

Antipsychotics: Aripiprazole, clozapine,
fluphenazine, haloperidol, olanzapine, quetiapine,
risperidone.

Anxiolytics: Alprazolam, buspirone, diazepam,
hydroxyzine, lorazepam.

Mood stabilisers: Carbamazepine, lithium,
valproate.

Stimulants: Amphetamine salts, lisdexamfetamine,
methylphenidate.

Interventions: Cognitive Behavioral Therapy,
Dialectical Behavior Therapy, Mindfulness-based
Therapy, other group therapies (e.g. Music Therapy,
Art Therapy), homeopathic medication, St. John’s
Wort, non-psychotropic medication, combination or
augmentation therapy, studies with active controls.

Outcomes: Clinical adverse events (e.g. suicidal
ideation, tardive dyskinesia, sedation, weight gain,
constipation, edema, tremor, diarrhea, rash,
headaches, dizziness, dry mouth, abdominal pain,
decreased appetite, psychosis, tics, dyspepsia, nasal
congestion, sexual dysfunction or parkinsonism).

Outcome: Non-clinical adverse events that required
brain imaging or genetic tests to identify (e.g. brain
glutamate levels, reduced hippocampal volumes,
gray matter abnormalities, serum levels of
inflammatory cytokines), general dropout rates.




Other: Studies in any language and published atany | Other: Studies that failed to provide either

date prior to the last date of the search (1* February, | prevalence rates or effect sizes with 95% confidence
2016). Unpublished studies, such as doctoral theses, | intervals for specific adverse events, even after
were also considered. contact with the authors, were excluded.

Table 1 - Inclusion and Exclusion Criteria for Quantitative Synthesis

2.3 Data Extraction and Quality Assessment

Data was extracted onto a standardised form (Appendix D). The original prevalence rates and
effect estimates with 95% confidence intervals were recorded. In addition, the number of
reviews, total number of participants, year of publication, medication, dose, duration, patient
setting, patient’s illness, mode of diagnosis and adverse events examined were recorded. The

data were cross-checked by a second extractor, Tomasz Bajorek.

Considerable effort was invested in retrieving included papers following the title and abstract
screening. For example, whenever a corresponding author of an irretrievable paper was listed on
PubMed or an alternative online platform, an e-mail was sent to retrieve the full paper. Thirty-
one e-mails were sent in total and a response was received from 11 authors. Additionally, e-mails
were sent to authors of abstracts that had been included in conference proceedings to retrieve the
papers in full. Authors were also contacted in order to retrieve any relevant appendices, including
tables and figures, if the full text did not clearly state the effect sizes, confidence intervals, study

size or study characteristics.

Multiple papers that were retrieved in the search were published in foreign languages and no
more than their abstracts, if that, were translated into English. Papers that were in Dutch, French,
Italian, Spanish, Portuguese, Mandarin and German were translated with the help of colleagues

who were also fluent in these languages.*®




The ‘Assessing the Methodological Quality of Systematic Reviews’ (‘AMSTAR’) tool was
leveraged to assess the quality of the included reviews. | selected this instrument as it is a
standard tool in similar evidence synthesis project, it has good inter-rater agreement, test-retest
reliability, face validity and construct validity.!” The assessment is comprised of eleven items,
which each score either a ‘1’ if the item is present n the review or a ‘0’ if the item is absent.
Scores that were equal or less than 3 were considered low, between 4 to 7 were medium, and

between 8 to 11 were high. The eleven questions of the tool were also outlined in Table 2.

AMSTAR scores were calculated for each review that met the final inclusion criteria. No
distinction was made between medium or high scoring reviews in the forest plot diagrams. No
reviews were excluded on the basis of having a lower AMSTAR score. Any concerns
surrounding the quality of the eligible reviews are discussed further in the Discussion Section

under Strengths and Limitations.

Question Score ‘1’ or ‘0’

1. Wasan apriori design provided?

2. Was there duplicate study selection and data extraction?

3. Wasacomprehensive literature search performed?

4. Was ‘grey’ (unpublished) literature considered?

5. Wasa list of studies (included and excluded) provided?

6. Were the characteristics of the included studies provided?

7. Was the scientific quality of the included studies assessed and documented?

8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?

9. Were methods usedto combine the findings of studies appropriate?

10. Was the likelihood of publication bias assessed?

11. Were conflicts of interest stated?

Total : /11

Table 2 - Assessing the Methodological Quality of Systematic Reviews Scoring System




2.4 Statistical Analysis — Effect Estimates

Different methods of expressing effect estimates were used amongst the included reviews. The
following effect estimates were reported: odds ratios (ORs), relative risks (RRs), Cohen’s d and
standardised mean differences (SMDs). Systematic reviews that presented Cohen’s d, SMDs or

sufficient prevalence data were included and these data were converted into ORs or RRs.

The medications with the most reported effect estimates were presented in forest plots. RRs and
ORs were combined in the same forest plots although when possible the results were converted
into comparable units of analysis. Effect sizes reported as Cohen’s d or alternative standardised
mean differences were converted into log transformed ORs.!® The formulae used were outlined
in Appendix A. Reviews that were lacking effect estimates occasionally reported prevalence
rates. If data were reported for both the exposed group and the placebo group, | calculated the
respective ORs. In total, 1 dichotomized data from nine different reviews, which resulted in more
evidence for 13 of the included medications. When it was feasible ORs were converted into RRs
in order for the entirety of the results for a medication to be in comparable units, such was the
case for lisdexamfetamine and methylphenidate. Given that ORs and RRs are distinct effect
estimates (with ORs typically providing higher effects than RRs), the RRs have been marked

with an asterisk on the forest plots.

All analyses were performed using Stata 14.1.

The criteria in Table 3 that were based on the work of Rosenthal 1996 were utilised to analyse
the ORs extracted.’® ORs with values of 1.0 to 1.5 were considered weak, 1.6 to 2.5 were
considered moderate, 2.6 to 9.9 were considered strong and 10.0 or greater were considered very

strong. The above and below criteria only applied if the 95% CI didn’t include the null value of



one. The criteria outlined in Table 4 were amalgamated from the works of Monson 1990 and

Schoenbach 2000 and used to analyse the extracted RRs.2%2?! Therefore, an RR either between

0.7 and 1.0 (decreased risk) or 1.0 and 1.5 (increased risk) was considered to be weak and an RR

either less than 0.9 or greater than 1.5 was considered moderate to strong. A value of 1.0

indicated no difference in the rate of the adverse event between the experimental and placebo

study populations.

Odds Ratio (Increased Risk)

Odds Ratio (Decreased risk)

Strength of Association

1.0-15

067-1.0

Weak

16-25 0.40 - 0.66 Moderate
2.6-9.9 0.10-0.39 Strong
10.0< <0.10 Very strong

Table 3 - Assessing the Strength of an Odds Ratio

Risk Ratio (Increased risk)

Risk Ratio (Decreased risk)

Strength of Association

1.0-15

0.7-1.0

Weak

15-30

0.3-0.7

Moderate

>3.0

<03

Strong

Table 4 - Assessing the Strength of a Relative Risk

I chose three categories of adverse events from the 28 that were listed in the NCI Common

Terminology Criteria for Adverse Events.?? These were three categories that were deemed the

most relevant and a fourth category named ‘Other’ was added to group all the remaining adverse

events (Table 5).
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Category Name

Adverse Events Included

Constitutional

Fatigue, fever, hypothermia, Insomnia, obesity, patient odour, rigors/chills,
sweating, weight gain, weight loss, constitutional adverse events-other

Gastrointestinal

Anorexia, ascites, colitis, constipation, dehydration, dentures, periodontal, teeth,
teeth development, diarrhoea, dehydration, hypotension, distension, dry mouth,
dysphagia, enteritis, esophagitis, Gl fistula, gastritis, heartburn, haemorrhoids,
ileus, incontinence, Gl leak, malabsorption, mucositis/stomatitis, nausea, Gl
necrosis, Gl obstruction, Gl perforation, proctitis, Gl prolapse of stoma, salivary
gland changes, Gl stricture, taste alteration, typhlitis, GI ulcer, vomiting, Gl-
other

Neurology

Agitation, anxiety, apnea, ataxia, brachial plexopathy, CNS necrosis, cognitive
depression, disturbance, confusion, dizziness, encephalopathy, involuntary
movement, euphoria, extrapyramidal, restlessness, hydrocephalus, irritability,
laryngeal nerve, CSF leak, leukoencephalopathy, memory impairment, mental
status, mood alteration, myelitis, neuropathy-cranial, neuropathy-motor,
neuropathy-sensory, personality, phrenic nerve, psychosis, pyramidal tract
dysfunction, seizure, somnolence, speech impairment, syncope (fainting),
tremor, neuralgia/peripheral nerve, neurology-other

Other

Other event not listed in the categories above

Table 5 - Common Terminology Criteria for Aderse Bents
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Chapter 3: Results

3.1 Main Results

3.1.1 Included studies

The original search yielded over 14,000 references and after de-duplication there were 13,282
papers for initial screening (Figure 1). 729 papers were selected for full paper screening based on
their titles and abstracts. After further scrutiny, a final set of 69 papers was included. Sixty-three
of these papers provided ORs or RRs and six papers solely provided prevalence data, Cohen’s d
or SMDs. The data and the study characteristics were extracted and the quality of these 69 papers
was analysed. However, the 63 papers with ORs or RRs were the main focus of this analysis and
| used the data in these papers to make the forest plots for each of the included medications. The
remaining Six papers were used to either validate or challenge the results found from the 63

systematic reviews.

The included systematic reviews were comprised of more than 100,000 participants overall.
Twenty-six individual medications and 120 specific adverse events were included in the
quantitative analysis. Appendix D defines the characteristics of the included reviews. The
systematic reviews were comprised of at least 80% parallel studies. However, data were only
extracted from meta-analyses that used the first period of cross-over studies to avoid any carry-
over effects. The duration of the studies ranged from 1.5 hours to 4 years. The studies took place
in a variety of settings including hospitals, ambulatory care, community centres and nursing
homes. Many of the eligible reviews failed to report their own study characteristics such as
dosages administered, number of participants, number of studies and patient setting. Numerous
effect sizes reached statistical significance and occasionally reviews would contradict each other

in terms of whether an adverse event was significantly associated with a medication or not.
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However, | did not identify reviews with opposing directions of magnitude for any adverse
event. Nearly all of the adverse event outcomes favoured the placebo rather than the study group
with a few exceptions, which will be discussed in the Results under the heading of Decreased

Risks.

In this chapter, | will first discuss the results by class of medication in order to give an overview
of the literature. Then, | will discuss the results by diagnosis followed by individual medication
in order to give a more detailed presentation of the results. Throughout the Results Section by
Individual Medication | will indicate in parentheses the effect estimates and 95% confidence
intervals extracted for the drugs with the strongest effect sizes. More detailed information on the
study size and the number of studies can be found in Appendix D. In the subsection entitled
Main Results by Class of Medication and Main Results by Diagnosis, the most significant results
will not be indicated in the text as the data are presented in table format. Additionally, due to the

large volume of adverse events reported, they are not explained in detail here but in Appendix E.

3.1.2 Excluded studies

660 reviews were excluded. Often the included trials were not randomised or the reviews were
not comprehensive, for instance, only relying on one database to conduct their search. 25
systematic reviews focused on either pregnant women or individuals prenatally exposed to the
medications of interest. 134 meta-analyses were based on selective reviews that had been
conducted in a non-systematic manner. 74 systematic reviews were comprised of observational
studies. Additionally, reviews that included an active comparator, augmentation strategies or

participants with medical co-morbidities were excluded.
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The DSM 1V was used to make the list of diagnoses for the inclusion criteria, however, reviews
based on studies using previous versions of the DSM and ICD were allowed. Examples of
reviews that did not meet the inclusion criteria included “Treatment of fibromyalgia with
antidepressants: A meta-analysis,” “Impact of particular antiepileptic drugs on the survival of
patients with glioblastoma multiforme” and “Efficacy and safety of Ilow-dose tricyclic
antidepressants in patients with irritable bowel syndrome: a meta-analysis.”?*2° A few reviews
analysed pharmacogenetic outcomes or neurological outcomes that would require medical testing
beyond the scope of an initial primary care visit to detect. Specifically, the following papers were
examples of reviews that were excluded: “Brain glutamate levels measured by brain magnetic
resonance spectroscopy in patients with bipolar disorder: A meta-analysis”, “Reduced
hippocampal volumes in bipolar disorders are masked by exposure to lithium: A meta-analysis”,
“Gray matter abnormaliticss in cocaine versus methamphetamine-dependent patients: A
neuroimaging meta-analysis” and “The effect of antidepressant medication treatment on serum
levels of inflammatory cytokines: A meta-analysis.””%?° Often papers discussed broad classes of
medications, such as SSRIs or benzodiazepines, and provided effect estimates for the entire class
as opposed to the individual agents. Similarly, reviews reported the total number of dropouts
without investigating the incidence of specific adverse events that occurred. Approximately 26%
of the systematic reviews retrieved inadequately reported the study size or total number of

studies included.
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| Records identified through database searching (n=14090)

—.I Duplicates excluded (n=H0¥)
L
Titles and abstracts reviewed (n=132582)
Titles and abstracts excluded (n=12533)
+  “Systematic review" or “Meta-analysis” not mentioned
+  Active comparator uscd
+  Norelevant interventlion
+  Participants prenatally exposed to the drug
*  Pregnant participants
* Adjunct or combination therapy
*  Observational studies
+  Pooled analyses
+ Participants with a diagnosis not classified under the
DEM-IV
+  Duplicates
+  Broad class of medication used as the intervention
instead of an individual agent (i.e. antidepressants)
L]
Full-text articles reviewed (n=729)
* Full-text articles excluded (n=660)
+  Duplicates
+  Meeting abstracts (unable to extract any data)
+  Norelevant intervention
*  Pharmacogenetic outcomes
+  Broad class of medication as the intervention instead of
an individual agent (i.e. antidepressants)
«  Active comparator used
+  Participants prenatally exposed to the drug
+  Pregnant participants
+  Adjunct or combination therapy
+  Observational studies
+ Pooled analyses
«  Participants with a diagnosis not classified under the
DEM-IV
L
Final papers included (n=69)
Final papers where ORs could not be
¥ calculated (n=6)

Final papers where ORs could be
caleulated (n=63)

Figure 1 — Modified PRISMA flow diagram
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3.2 Main Results by Class of Medication
In this section | discussed the results by class of treatment. The classes of psychiatric

medications included antidepressants, antipsychotics, anxiolytics, mood stabilisers, and
stimulants. Tables were generated to display the outcomes for each class of medications and the
results were listed in descending order of strength of association. Additionally, | highlighted the
three strongest associations to events extracted for each class of medication. First, I analysed

antidepressants.

3.2.1 Adverse Events for Antidepressants

Over the last 50 years, increased research efforts and reporting schemes have shaped the
development and improvement of antidepressant medications. As mentioned in the Methodology
Section, | analysed the prevalence and types of adverse events for each class. 43% of the results
reported in the antidepressant class of medications were neurological adverse events and 44% of
these neurological adverse events were found to be statistically significant. Examples of
neurological adverse events investigated in this umbrella review included suicidality,
somnolence, dizziness, confusion and mood alterations, such as agitation and anxiety. The
second most commonly reported category of adverse events for antidepressant medications was
constitutional (20%), followed by gastrointestinal (19%) and ‘Other’ (18%). The table below
(Table 6) illustrates the strongest associations between antidepressant medications and adverse
events. Over half (55%) of the results with strong effect sizes were reported by a single review.*
A wide range of ages were investigated; certain reviews focused solely on children and
adolescents while others focused on the adult population or a mix of all both. The three strongest
associations were between amitriptyline and sexual dysfunction, venlafaxine and suicide-related

events and amitriptyline and dry mouth. Numerous adverse events for antidepressants in this
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umbrella review have previously been reported or flagged in ongoing debates. For instance,

suicidality has been a concern of second-generation antidepressants since 2003 and as a result,

regulatory bodies such as the Food and Drug Administration have cautioned physicians in the

prescribing of such medications, particularly for children and adoelscents.

Author & Medication Diagnosis Adverse Events Age OR | RR Effect 95% CI N
Year
Leuchté Amitriptyline Major Sexual Dysfunction 15-93years | OR | * 16.6 45-60.6 442
20123 Depression
Whittington, | Venlafaxine M ajor Suicide-related 8-18 years * | RR 13.8 1.8-103.6 *
2004 32 Depression | Events
Leucht, Amitriptyline M ajor Dry Mouth 15-93 years OR | * 135 9.4-194 | 1414
2012 Depression
Leucht, Amitriptyline M ajor Urinary Problems 15-93 years OR | * 8.7 20-39.1 418
2012 Depression
Leucht, Amitriptyline Major Dyspepsia 15-93years [ OR | * 6.8 25-185 859
2012 Depression
Leucht, Amitriptyline M ajor Anticholinergic AE 15-93 years OR | * 6.3 3.4-11.7 279
2012 Depression
Leucht, Amitriptyline M ajor Tremor 15-93 years OR | * 5.7 3.2-10.1 | 1230
2012 Depression
Leucht, Amitriptyline M ajor Sedation/Sleepiness/ 15-93 years OR | * 5.5 3.7-8.2 1690
2012 Depression | Somnolence/

Drowsiness
Leucht, Amitriptyline M ajor Increased appetite 15-93 years OR | * 4.0 20-8.2 460
2012 Depression
Leucht, Amitriptyline M ajor Tachycardia 15-93years [ OR | * 3.9 1.7-88 384
2012 Depression
Leucht, Amitriptyline M ajor Blurred Vision and 15-93 years OR | * 3.7 24-58 1055
2012 Depression | Ambloyopia
Leucht, Amitriptyline M ajor Constipation 15-93 years OR | * 34 24-49 1255
2012 Depression
Alberti, Citalopram M ajor Somnolence =>18 years OR | * 3.0 19-49 3034
2015/ Depression
Coleman, Desvenlafaxine | Major Nausea =>18 years OR | * 3.0 14-64 *
2012 32 Depression
Coleman, Venlafaxine M ajor Nausea =>18 years OR | * 3.0 16-58 *
2012 Depression
Leucht, Amitriptyline M ajor Low blood pressure/ 15-93 years OR | * 2.9 21-41 1246
2012 Depression | Dizziness/ Syncope
Alberti, Duloxetine M ajor Somnolence =>]18 years OR | * 2.9 22-38 5612
2015 Depression
Alberti, Desvenlafaxine | Major Somnolence =>18 years OR | * 29 25-34 9593
2015 Depression
Alberti, Paroxetine M ajor Somnolence =>18 years OR | * 2.8 24-34 6181
2015 Depression
Alberti, Venlafaxine M ajor Somnolence =>18 years OR | * 2.8 23-34 9327
2015 Depression
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Alberti, Escitalopram M ajor Somnolence =>18 years OR | * 2.6 1.8-3.8 5276
2015 Depression
Barbuié Paroxetine M ajor Suicidal Tendencies >=18 years OR | * 2.6 1.2-55 3739
2008 Depression

Table 6 — Significant associations between antidepressants and adwerse ewvents

3.2.2 Adverse Events for Antipsychotics

The tolerability profiles, especially the neurological adverse events, for antipsychotic medication
have sparked increased research in this area. 53% of the adverse events in this umbrella review
were classified as neurological and a majority (57%) were statistically significant.
Extrapyramidal symptoms such as akathisia, dystonia, parkinsonism, tremor and dyskinesia were
often reported. They were mostly reported in individual categories instead of under the umbrella
term of extrapyramidal symptoms, which has been useful for data analysis purposes in the past.
For instance, acute extrapyramidal symptoms, such as muscular spasms of the jaw, back and
extremities, were flagged as risk factors for tardive dyskinesia.®® Different directions of evidence
were found for numerous adverse events in this class, especially for extrapyramidal symptoms. A
more detailed explanation of the differences found among results was outlined in the Variation in
Results Section. The second most commonly reported category of adverse events for
antipsychotic  medications was ‘Other’ (27%), followed by constitutional (14%) and
gastrointestinal (6%). The table below (Table 7) illustrates the 50 strongest associations between
adverse events and antipsychotics agents. There were many strong links found between
antipsychotics and adverse events (Appendices D and E for full results) and more than any other
class of medication. The three strongest effect sizes were between olanzapine and weight gain

(twice) as well as between haloperidol and dystonia.
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Author & Medication Diagnosis Adverse Events Age OR | RR Effect 95% CI N
Year
Rendell, Olanzapine Bipolar or Weight gain 18-86 OR | * 32.0 1.7-984 249
2003 3¢ Schizoaffective years

Disorder
Cohen, Olanzapine Schizophrenia or Weight Gain 8-17 OR | * 151 6.6-31.1 242
2012 % Bipolar Disorder | (kg) years
Adams, Haloperidol Schizophrenia Dystonia <18-65 * | RR 115 3.2-40.9 471
2013 *° years
Kishi, 2012 | Olanzapine Anorexia Nervosa | Drowsiness/ 12-37 * | RR 115 29-445
39 Sedation/ years

Somnolence

Ching, Aripiprazole Autism Spectrum Tremor 6-17 * | RR 10.3 1.4-76.6 313
2012 40 Disorder, years

Asperger’s

Disorder or

Pervasive

Developmental

Disorder
Ching, Aripiprazole Autism Spectrum Drooling 6-17 * | RR 9.6 13-721 313
2012 Disorder, years

Asperger’s

Disorder or

Pervasive

Developmental

Disorder
Cohen, Risperidone Pervasive Somnolence 7-14 OR * 9.6 3.5-22.8 569
2013 4 Developmental years

Disorder or

Intellectual

Disability
Cohen, Olanzapine Schizophrenia or Somnolence 8-17 OR | * 8.5 4.0 - 16.6 1291
2012 Bipolar Disorder years
Leucht Olanzapine Schizophrenia Sedation 38 years * | RR 8.3 1.2-59.6 408
2009 42 (median)
3Gsao, 2008 Haloperidol Bipolar Mania Overall EPS Unclear | OR | * 7.8 45-134 484
Cohen, Risperidone Pervasive Significant 7-14 OR | * 7.8 19-252 470
2013 Developmental weight gain years

Disorder or

Intellectual

Disability
Cohen, Risperidone Schizophrenia or Somnolence 8-17 OR | * 7.3 4.6-11.2 1827
2012 Bipolar Disorder years
Tan, 2015 Olanzapine Dementia Urinary Infection 77-84 OR | * 6.9 1.3-36.0 *
43 years
Powney, Haloperidol Psychosis-induced | EPS During 24 18-73 * | RR 6.8 22-211 398
2012 ** Aggression or Hours years

Agitation
Stoffers, Olanzapine Borderline Body weight 23-33 OR | * 6.7 5.1-88 752
2010 *° Personality change in kg years

Disorder
Cohen, Olanzapine Schizophrenia or EPS 8-17 OR | * 6.4 24-138 1014
2012 Bipolar Disorder years
Cohen, Avripiprazole Pervasive Significant 8-10 OR | * 6.3 16-17.1 507
2013 Developmental Weight Gain years

Disorder or

Intellectual
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Disability

Cohen, Quetiapine Schizophrenia or Significant 8-17 OR | * 6.2 26-13.6 1343
2012 Bipolar Disorder weight gain years
Cohen, Aripiprazole Attention Deficit Somnolence 8-17 OR | * 6.1 28-12.2 1632
2012 Hyperactivity years

Disorder,

Schizophrenia,

Behavioral

Disorder,

Pervasive

Developmental

Disorder or

Intellectual

Disability
Adams, Chlorpromazine | Schizophrenia or Photosensitivity 18-64 * | RR 6.0 3.2-11.3 799
2014 Non-Affective years

Serious/Chronic

Mental IlIness
Cohen, Risperidone Schizophrenia or Significant 8-17 OR | * 6.0 3.0-114 1756
2012 Bipolar Disorder weight gain years
Tan, 2015 Quetiapine Dementia Somnolence 77-84 OR * 5.9 2.4-145 *

years
Komossa, Quetiapine M ajor Depression | Sedation 18-70 OR | * 5.8 2.3 2118
2010 % years
De Frug/t, Aripiprazole Bipolar Akathisia 18-65 * | RR 5.6 34-93 727
2012 * Depression years
Adams, Haloperidol Schizophrenia Parkinsonism <18-65 * | RR 55 27-112 485
2013 years
Cohen, Quetiapine Schizophrenia or Somnolence 8-17 OR | * 5.4 29-93 1424
2012 Bipolar Disorder years
Ballardé Risperidone Alzheimer's Abnormal gait >60 OR | * 5.3 22-126 1100
2006 * Disease years
M aher, Quetiapine Dementia Sedation Unclear | OR * 5.2 2.9-95 799
50

2011
Adams, Haloperidol Schizophrenia Rigidity <18-65 * | RR 5.0 2.7-9.0 461
2013 years
Adams, Chlorpromazine | Schizophrenia or Weight Increase 18-64 * | RR 4.9 2.3-104 165
2014 Non-Affective years

Serious/Chronic

Mental Illness
Adams, Haloperidol Schizophrenia Weight gain (kg) <=65 * | RR 49 1.4-17.0 441
2013 years
Gao, 2008 Aripiprazole Bipolar Mania Akathisia Unclear | OR | * 4.8 2.3-10.1 523
Ballard, Olanzapine Alzheimer's Abnormal Gait >60 OR * 4.8 1.7-13.6 450
2006 Disease years
Ballard, Olanzapine Alzheimer's Weight Gain >60 OR | * 4.7 1.1-204 685
2006 Disease years
M aher, Olanzapine Dementia Increased Unclear | OR * 4.7 1.9-14.1 808
2011 appetiteor

weight increase

M aher, Olanzapine Dementia Sedation Unclear | OR | * 4.6 29-7.6 1218
2011
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Adams, Chlorpromazine | Schizophrenia or Dry Mouth 18-64 * | RR 4.6 24-8.9 1015
2014 Non-Affective years

Serious/Chronic

Mental IlIness
Ballard, Olanzapine Alzheimer's Fever >60 OR * 4.6 1.0-19.8 450
2006 Disease years
Tan, 2015 Risperidone Dementia Stroke 77-84 OR * 45 1.8-11.7 *

years

DeFruyt, Quetiapine Bipolar Sedation 18-65 * | RR 45 26-4.7 1732
2012 Depression years
Depping, Quetiapine Generalised Sedation in short =>18 OR | * 4.9 27-76 2262
2010 * Anxiety Disorder | term years
Cohen, Avripiprazole Attention Deficit Weight Gain 8-17 OR | * 4.4 2.0-8.9 1615
2012 Hy peractivity years

Disorder,

Schizophrenia,

Behavioral

Disorder,

Pervasive

Developmental

Disorder or

Intellectual

Disability
Gao, 2008 Risperidone Bipolar Disorder Anticholinergic Unclear | OR | * 44 27-73 549

Use

McQuire, Risperidone Autism Spectrum Weight change =<18 OR | * 44 28-6.8 *
2015 2 Disorder or in kg years

Intellectual

Disability
Ching, Aripiprazole Autism Spectrum Sedation 6-17 * | RR 4.3 16-116 313
2012 Disorder, years

Asperger’s

Disorder or

Pervasive

Developmental

Disorder
Gao, 2008 Risperidone Bipolar Disorder Overall EPS Unclear | OR | * 4.2 26-7.1 584
Ballard, Haloperidol Alzheimer's Drowsiness >60 OR * 4.2 1.8-9.9 229
2006 Disease years
Cipriani, Haloperidol Bipolar or Extrapyramidal 18-68 * | RR 4.2 29-6.0 474
2006 2 Schizoaffective Disorder years

Disorder
Adams, Haloperidol Schizophrenia Blurred Vision <18-65 * | RR 4.0 1.2-129 240
2013 years
Adams, Haloperidol Schizophrenia Tremor <18-65 * | RR 3.9 20-79 447
2013 years

Table 7 — Significant associations between antipsychotics and adwerse ewents

3.2.3 Adverse Events for Anxiolytics

This umbrella review investigated the adverse events for anxiolytic medication. Only systematic

reviews for hydroxyzine and buspirone were retrieved in my search. These systematic reviews
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comprised of adults and older adults with generalised anxiety disorder. 42% of the total results
constituted of neurological adverse events and 19% of these neurological adverse events were
found to be statistically significant. The next most commonly reported category of adverse
events for anxiolytic medications were gastrointestinal (25%) and ‘Other’ (25%). | generated the
table below (Table 8) to illustrate the statistically strong links between adverse events and
anxiolytics. Buspirone was shown to be strongly associated with dizziness. However, the paucity
of data overall in the table suggests there are limitations of my search methodology or an absence

of good quality systematic reviews on anxiolytics.

Author & Medication Diagnosis Adverse Events Age OR | RR | Effe [ 959%CI | N
Year ct

Chessick, Buspirone Generalised Anxiety Dizziness =>18 * | RR | 32 | 1.8-56 | 635
2006 °° Disorder years

Table 8 — Significant associations between anxiolytics and adwerse ewents

3.2.4 Adverse Events for Mood Stabilisers

The adverse events for mood stabilisers were explored. My search retrieved three eligible
systematic reviews for lithium, which was the most widely used mood stabiliser for years.®'5®
However, the evidence has reported a narrow therapeutic index for the drug as well as concerns
regarding its effect on renal function and the risk of teratogenicity.®* 20% to 40% of patients may
not respond to lithium and may be prescribed valproate or carbamazepine, which have become
the best adjunctive and alternative treatments for the treatment of bipolar disorder. My search
retrieved no eligible reviews for carbamazepine and seven systematic reviews for valproate.
Valproate has demonstrated its effectiveness in treating acute mania or for maintenance
treatment of bipolar disorder. However, the evidence has previously linked this anticonvulsant

with a range of adverse events ranging from alopecia and lethargy to rarer and fatal adverse

events such as pancreatitis and hepatotoxicity.”> Among the total results extracted in this

22




umbrella review 35% were classified as ‘Other’ types of adverse events, such as hypothyroidism,
skin disorders, headaches urinary tract infection, thrombocytopenia and falls. 31% of these
‘Other’ adverse events were statistically significant. The second most commonly reported
category of adverse events was gastrointestinal (26%), followed by neurological (24%) and
constitutional (15%). A table was generated (Table 8) to illustrate the strong associations in this
class. The three strongest associations for mood stabilisers were all for valproate. Specifically,

the drug was associated with thrombocytopenia, gastrointestinal problems, and dizziness.

Author & Medication Diagnosis Adwerse Events Age OR | RR | Effect 95% CI N
Year

Lonergan, Valproate Dementia Thrombocytopenia | =>49years | OR * 7.9 19-32.6 | 186
2009 *°

Lonergan, Valproate Dementia Gl problems =>49years | OR * 7.1 1.7-29.0 | 208
2009

Macritchie, | Valproate Bipolar Disorder Dizziness 18-75 years * RR 3.2 1.1-89 | 279
2003 *°

Lonergan, Valproate Dementia Urinary tract =>49years | OR * 3.0 1.0-88 | 227
2009 infection

Table 9 — Significant associations between mood stabilisers and adverse ewents

3.3.5 Adverse Events for Stimulants

This umbrella review analysed the adverse events for stimulants. 44% of the total results were
categorised in the ‘Other’ category of adverse events and included headaches, feeling jittery,
abdominal pain, skin disorders, injury, pyrexia, pharyngitis, influenza, nasal congestion, change
in the QT interval and nasal congestion. 20% of these ‘Other’ results were statistically
significant. The next most commonly reported category of adverse events was gastrointestinal
(21%) and neurological (21%), which were followed by constitutional adverse events (14%).
Table 10 highlights the statistically strong links between adverse events and stimulant
medications. The three strongest associations were between lisdexamfetamine and feeling jittery,

lisdexamfetamine and decreased appetite, and methylphenidate and weight gain (decreased risk).
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Author & | Medication Diagnosis Adverse Events Age OR | RR | Effect 95% CI N
Year

Citrome, Lisdexamfetamine | Binge Eating Disorder | Feeling jittery 18-55 * | RR 114 2.4-40.6 | 1004
2015 *' years

Punja, Lisdexamfetamine | Attention Deficit Decreased appetite 6-17 * | RR 9.8 51-19.0 | 1081
2016 58 Hyperactivity Disorder years

Punja, Amphetamine Attention Deficit Decreased appetite 6-17 * | RR 6.4 16-265 | 1124
2016 salts Hyperactivity Disorder years

Punja, Lisdexamfetamine | Attention Deficit Insomnia/trouble 6-17 * |RR [ 59 28-123 | 1081
2016 Hyperactivity Disorder | sleeping years

Citrome, Lisdexamfetamine | Binge Eating Disorder | Dry mouth 18-55 * | RR 4.9 3.8-6.2 1004
2015 years

Citrome, Lisdexamfetamine | Binge Eating Disorder | Constipation 18-55 * | RR 45 19-98 1004
2015 years

Citrome, Lisdexamfetamine | Binge Eating Disorder | Decreased appetite | 18-55 * | RR 4.1 24-6.8 1004
2015 years

Storebo, Methylphenidate | Attention Deficit Decreased weight 6-17 * | RR 3.9 1.4-10.6 859
2015 ®° Hy peractivity Disorder years

Storebo, Methylphenidate | Attention Deficit Decreased appetite 6-17 * | RR 3.7 26-52 2962
2015 Hyperactivity Disorder years

Schacter, Methylphenidate | Attention Deficit Dizziness =<18 * | RR 35 12-93 383
2001 ° Disorder years

Punja, Amphetamine Attention Deficit Insomnia/trouble 6-17 * | RR 3.3 1.3-9.0 1280
2016 salts Hyperactivity Disorder | sleeping years

Schacter, Methylphenidate | Attention Deficit Decreased appetite | =<18 * | RR 3.1 25-3.7 675
2001 Disorder years

Citrome, Lisdexamfetamine | Binge Eating Disorder | Insomnia 18-55 * | RR 2.9 19-44 1004
2015 years

Storebo, Methylphenidate | Attention Deficit Weight gain 6-17 OR | * 0.13 0.1-03 805
2015 Hyperactivity Disorder years

Table 10 - Significant associations between stimulants and adwerse ewents

3.3 Main Results by Diagnosis

After providing an overview of the adverse events by medication class, | will now examine
adverse effects grouped by diagnosis. Diagnoses were classified under the following broader
categories: schizophrenia and other psychotic disorders, mood disorders, anxiety disorders,
eating disorders, cognitive disorders and developmental disorders. An additional category
labeled ‘Other’ was used to include non-diagnostic problems such as erectile dysfunction and
aggression or agitation. Additionally, a subcategory was made in the ‘Other’ category to group
together all of reviews not classified elsewhere. The reason for this was that numerous reviews

included participants with wide-ranging psychiatric conditions, which made comparability
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between data not feasible. The most commonly reported diagnoses among the included reviews
were schizophrenia spectrum disorders, as well as mood disorders, specifically major depression
and bipolar disorder. Tables were generated to display the results for each diagnosis and the
results were listed in descending order of strength of association to facilitate analysis.

Additionally, | identified the three strongest associations reported in each diagnosed population.

3.3.1 Adverse Events in Populations with Schizophrenia and Other Psychotic Disorders

3.3.1.1 Schizophrenia Spectrum Disorders

Seven reviews and six medications were included in this category. Six of the reviews focused on
populations with a diagnosis of schizophrenia, schizoaffective disorder or acute relapse of
schizophrenia. One review looked at individuals with either schizophrenia or non-affective,
serious mental illness. Among the significant results listed below in Table 11, the three strongest
were between haloperidol and dystonia, olanzapine and sedation as well as between
chlorpromazine and photosensitivity. There were more results reported for individuals with

schizophrenia spectrum disorders than any other diagnosis.

Au\t(gg: & Medication Diagnosis Adverse Events Age OR | RR | Effect | 95%CI N

AdMS | Haloperidol | Schizophreni Dystoni 18-65 |« | RR | 11.5 | 3.2-40.8 | 471

2013 aloperido izophrenia ystonia years . .2-40.

Leucht, . . . . 38 years %

2009 42 Olanzapine Schizophrenia Sedation (median) RR 8.3 1.2-59.6 | 408

4 Schizophrenia or Non-

Adams, . Affective e 18-64

2014 46 Chlorpromazine Serious/Chronic Mental Photosensitivity years * RR 6.0 3.2-11.3 | 799
IlIness

Adams, - : - : : 18-65

2013 Haloperidol Schizophrenia Parkinsonism years * RR 5.5 2.7-11.2 | 485

Adams, ; . . . 18-65 N j

2013 Haloperidol Schizophrenia Rigidity years RR 5.0 2.7-9.1 | 461
Schizophrenia or Non-

Adams, - Affective . 18-64 - )

2014 Chlorpromazine Serious/Chronic Mental Weight Increase years RR 4.9 2.3-10.4 | 165
IlIness

Adams, . . . . ] <=65

2013 Haloperidol Schizophrenia Weight gain (kg) years * RR 4.9 1.4-170 | 441
Schizophrenia or Non-

ggﬂns, Chlorpromazine | Affective Dry Mouth 1%5? * | RR 4.6 2.4-8.9 | 1015
Serious/Chronic Mental y
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Iliness

Adams, . . . . 18-65

2013 Haloperidol Schizophrenia Blurred Vision years * RR 4.0 1.2-12.9 | 240 | 2

Adams, . . . 18-65

2013 Haloperidol Schizophrenia Tremor years * RR 3.9 20-79 | 447 | 5

Gao, 2008 . . .

35 Haloperidol Schizophrenia Overall EPS Unclear OR | * 3.7 21-6.4 | 450 | 3

Adams, - : - . 18-65

2013 Haloperidol Schizophrenia Akathisia years * RR 3.7 22-6.0 | 695 | 6

Matar5,7 luoh . hizophreni iaidi 16-58 N

2013 Fluphenazine Schizophrenia Rigidity years RR 3.5 18-7.1 | 227 | 2
Schizophrenia or Non-

Adams, . Affective Acute Movement 18-64 * }

2014 Chlorpromazine Serious/Chronic Mental | Disorders (Dystonia) years RR 35 15-80 | 942 | 5
IlIness

Matar, . . . - 16-58 N

2013 Fluphenazine Schizophrenia Akathisia years RR 3.4 1.2-9.6 | 227 2
Schizophrenia or Non-

Adams, - Affective S 18-64

2014 Chlorpromazine Serious/Chronic Mental Salivation years * RR 3.4 1.1-10.6 | 830 | 3
I1Iness
Schizophrenia or Non-

Adams, - Affective 18-64

2014 Chlorpromazine Serious/Chronic Mental Weakness years * RR 3.3 1.0-10.9 | 92 3
IlIness

Needing
?gigns, Haloperidol Schizophrenia Antiparkinson 186:,55 * RR 3.2 22-47 | 480 | 4
Medication Y

Matar, - - - 16-58

2013 Fluphenazine Schizophrenia Tremor years * RR 3.2 13-81 | 227 | 2
Schizophrenia or Non-

Adams, . Affective Fits/Loss of 18-64 - )

2014 Chlorpromazine Serious/Chronic Mental | Consciousness years RR 31 1.1-9.2 1695 | 3
IlIness
Schizophrenia or Non-

Adams, - Affective Eye Opacity/Eye 18-64 - )

2014 Chlorpromezine Serious/Chronic Mental | Pigment Problems years RR 3.1 1.9-51 | 657 | 2
I1Iness

Adams, . - . . <=65

2013 Haloperidol Schizophrenia Sleepiness years * RR 3.1 15-63 | 686 | 7

Hutton, o - - Significant weight *

2015 59 Quetiapine Schizophrenia change >12 years | OR 3.0 2.1-44 | 2083 | 10

Gao, 2008 | Haloperidol Schizophrenia Akathisia Unclear OR | * 2.9 1.7-49 | 450 | 3

Gao, 2008 | Haloperidol Schizophrenia AnticholinergicUse [ Unclear [ OR | * 2.5 1.7-38 | 450 | 3

Table 11 — Significant effect sizes for adverse ewvents in study populations with schizophrenia spectrum

disorder

3.3.2 Adverse Events in Populations with Mood Disorders

3.3.2.1 Major Depressive Disorder
There were 13 reviews and 12 medications included in this category. Eleven reviews analysed

populations with major depression, one review involved participants with either major

depression or bipolar disorder and the last review analysed participants who either had major
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depression or who were healthy subjects. Komossa was the only review to report a statistically

strong adverse event in people with major depression taking an antipsychotic agent.*’ This

review indicated a strong link between aripiprazole and sedation. The three strongest were

between amitriptyline and sexual dysfunction, venlafaxine and suicide-related events as well as

amitriptyline and dry mouth (Table 12).

Au\t(r;g: & Medication Diagnosis Adverse Events Age OR | RR | Effect| 95%ClI N k

Leucht, 2012 o . . Sexual

30 Amitriptyline Major Depression Dysfunction 15-93 years | OR * 16.6 4.5 - 60.6 442 2

Whittington, icide-

2004 3zg Venlafaxine Major Depression Eﬂ/’g'ndé related 8-18 years * RR | 13.8 | 1.8-103.6 * 2

Leucht, 2012 | Amitriptyline Major Depression Dry Mouth 15-93 years | OR * 135 | 94-194 | 1414 | 11

Leucht, 2012 | Amitriptyline Major Depression Urinary Problems | 15-93 years [ OR * 8.7 2.0-39.1 | 418 3

Leucht, 2012 | Amitriptyline Major Depression Dyspepsia 15-93 years | OR * 6.8 25-185 | 859 5

Leucht, 2012 | Amitriptyline Major Depression ﬁrétlchollnerglc 15-93 years | OR * 6.3 3.4-11.7 | 279 2

Komossa, . . . .

2010 47 Avripiprazole Major Depression Sedation 18-70 years | OR * 5.8 23-14.3 | 2118 4

Leucht, 2012 | Amitriptyline Major Depression Tremor 15-93 years | OR * 5.7 3.2-10.1 | 1230 ( 10
Sedation/

Leucht, 2012 | Amitriptyline | Major Depression gﬁ%‘g;ﬁ’c o 15-93years | OR | * | 55 | 37-82 | 1600 | 13
Drowsiness

Leucht, 2012 | Amitriptyline Major Depression Increasedappetite | 15-93 years | OR * 4.0 2.0-8.2 460 3

Leucht, 2012 | Amitriptyline Major Depression Tachycardia 15-93 years | OR * 3.9 1.7-8.8 384 5

Leucht, 2012 | Amitriptyline Major Depression Blurred Vision . 15-93 years | OR * 3.7 24-58 1055 | 10
and Ambloyopia

Leucht, 2012 | Amitriptyline Major Depression Constipation 15-93 years | OR * 3.4 24-49 1255 9

Alberti, 2015 . . .

7 Citalopram Major Depression Somnolence =>18 years | OR * 3.0 19-49 3034 *

Coleman, . . .

2012 33 Desvenlafaxine | Major Depression Nausea =>18 years | OR * 3.0 14-6.4 644 27

gglezman, Venlafaxine Major Depression Nausea =>18 years | OR * 3.0 16-58 * *
Lowblood

Leucht, 2012 | Amitriptyline Major Depression pressure/ 15-93 years | OR * 2.9 21-41 1246 8
Dizziness/Syncope

Alberti, 2015 | Duloxetine Major Depression Somnolence =>18 years | OR * 2.9 2.2-38 5612 *

Alberti, 2015 | Desvenlafaxine | Major Depression Somnolence =>18 years | OR * 2.9 25-34 9593 *

Alberti, 2015 | Paroxetine Major Depression Somnolence =>18 years | OR * 2.8 24-34 6181 *

Alberti, 2015 | Venlafaxine Major Depression Somnolence =>18 years | OR * 2.8 2.3-34 9327 *

Alberti, 2015 | Escitalopram Major Depression Somnolence =>18 years | OR * 2.6 1.8-3.8 5276 *

Barbui, 2008 . . . Suicidal

34 Paroxetine Major Depression Tendencies >=18 years | OR * 2.6 1.2-55 3739 [ 15

Table 12 - Significant effect sizes for adverse ewents in study populations with major

depressive disorder

27




3.3.2.2 Bipolar Disorder

There were 13 reviews and 12 medications included in this category. Reviews in this category
investigated populations with either bipolar depression, bipolar mania, bipolar 1 or bipolar II.
Macritchie was the only review to report a strong link between a mood stabiliser and an adverse
event for individuals with bipolar disorder.®® The three strongest effect sizes were all for
aripiprazole (Table 13). Specifically, they included extrapyramidal symptoms and akathisia
(twice). Many reviews did not study individuals with bipolar disorder but instead studied

individuals who experienced acute mania.

Author & - : : Adverse
Year Medication Diagnosis Events Age OR | RR | Effect| 95%ClI N
Gao, 2008 %5 Aripiprazole | Bipolar Mania | Overall EPS Unclear OR * 7.8 45-13.4 484
De Fruyt, 2012 . Bipolar . N
48 Avripiprazole Depression Akathisia 18-65 years RR 5.6 3.4-93 727
Gao, 2008 Aripiprazole | Bipolar Mania | Akathisia Unclear OR * 4.8 2.3-10.1 523
De Fruyt, 2012 | Quetiapine | BiPolar. Sedation 18-65vyears | * |RR| 45 | 26-47 | 1732
' Depression ' ' '
Gao, 2008 Quetiapine Bl_polar Anticholinergic Unclear OR * 4.4 27-73 549
Disorder Use
L Bipolar
Gao, 2008 Quetiapine Disorder Overall EPS Unclear OR * 4.2 26-7.1 584
o Bipolar -
De Fruyt, 2012 | Quetiapine Depression Somnolence 18-65 years RR 3.9 28-55 1732
Suttajit, 2014 - i
55 ! Quetiapine Acute B!polar Somnolence 10-65 years * RR 3.7 29-49 *
Depression
Bipolar I,
Meduri, 2016 . Bipolarl, .
56 Aripiprazole | Acutely Manic | Akathisia 6-65 years * RR 3.7 25-54 1807
or Mixed
States
- L Acute Bipolar ) * } *
Suttajit, 2014 Quetiapine Depression Dry mouth 10-65 years RR 3.7 3.0-44
N . Acute Bipolar : _ * _ *
Suttajit, 2014 Quetiapine Depression Sedation 10-65 years RR 3.3 27-4.1
Macritchie, | \j1hr0ate | BiPOIY Dizziness 18-75years | * |RR| 32 | 11-89 | 279
2003 Disorder ’ ’ )
De Fruyt, 2012 | Aripiprazole Bipolar_ EPS 18-65 years * RR 3.2 23-45 727
! Depression ) ) )

Table 13 - Significant effect sizes for adverse ewents in study populations with bipolar disorder

3.3.2.3 Acute Mania
Mania is primarily treated with medication with the intent to decrease agitation, aggression and

dangerous behaviour.”* There were six reviews and four medications included in this category.
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Reviews grouped into this category often looked at populations with acute mania with a
diagnosis of either bipolar disorder or schizoaffective disorder. There were two reviews that
analysed individuals with either bipolar disorder or schizophrenia. The three strongest were

between olanzapine and weight gain (twice) as well as between olanzapine and somnolence

(Table 14).
Author & R . : Adverse
Year Medication Diagnosis Bvents Age OR| RR Effect 95%ClI N k
Rendell, Bipolar or
36 Olanzapine | Schizoaffective Weight gain 18-86 years | OR * 32.0 1.7-984 | 249 2
2003 ;
Disorder
Cohen, 2012 . Schizophreniaor | Weight Gain *
37 Olanzapine Bipolar Disorder (kg) 8-17 years | OR 15.1 6.6-311 [ 242 9
. Schizophrenia or
Cohen, 2012 | Olanzapine Bipolar Disorder Somnolence 8-17 years | OR * 8.5 49-166 | 1291 | *
inriani Bipolar or -
Cipriani, ) P .
P Haloperidol | Schizoaffective | EXtrapyramidal | 4o g o | = | RR 4.2 2.9-6.0 | 474 | 2
2006 - Disorder
Disorder
Scherk, 2007 . . Weight gainin [ 37-40 years *
54 Olanzapine | Acute Mania kg (mean) OR 3.9 2.4-6.3 | 246 2
Brown, 2013 o Bipolaror EPS(Requiring
71 Aripiprazole | Schizoaffective Anticholinergic | 8-74 years * RR 3.3 1.8-59 [ 730 2
Disorder Medication)
Cipriani Bipolar or
2006 ' Haloperidol | Schizoaffective Tremor 18-68years | * RR 3.3 1.9-58 | 484 2
Disorder
Bipolar or
Brown, 2013 | Aripiprazole | Schizoaffective Akathisia 8-74 years * RR 3.2 23-44 12305 | 7
Disorder
Rendell Bipolar or
2003 ! Olanzapine | Schizoaffective Dry mouth 18-86 years | * RR 3.1 15-6.2 | 254 2
Disorder

Table 14 - Significant effect sizes for adwerse ewents in study populations with mania

3.3.2.4 Borderline Personality Disorder
There was one review in this category and it analysed olanzapine. Stoffers reported a strong link
between olanzapine and body weight change in 23- to 33-year olds with borderline personality

disorder (Table 15).*

Author & Medication Diagnosis Adverse Age OR | RR | Effect 95%Cl N
Year Events
Stoffers, 2010 Olanzapine Borderline Personality Body weight 23-33years [ OR [ * 6.7 51-8.8 752
45 Disorder changein kg

Table 15 - Significant effect sizes for adverse ewents in study populations with borderline personality disorder
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3.4.2.5 Any Mood Disorder
The systematic review on lithium by Burgess was the sole review included in this category. No

significant difference was found in hypothyroidism.®!

3.3.3 Adverse Events in Populations with Anxiety Disorders

3.3.3.1 Generalised Anxiety Disorder
There were four reviews and three medications included in this category. Depping reported a
statistically strong link between quetiapine and sedation in the short term for adults with
generalised anxiety disorder (Table 16).°! Chessick indicated a strong association between
buspirone and dizziness.® Approximately the same number of outcomes that were reported for
generalised anxiety disorder were reported for obsessive compulsive disorder, which is the next
category to be discussed. However, few significant associations were found for individuals with

obsessive compulsive disorder or seasonal affective disorder.

Author & Year Medication Diagnosis Adverse Age OR | RR | Effect 95%ClI N
Events

Depping, 2010 | Quetiapine Generalised Anxiety Sedation in =>18years | OR | * 45 2.7-76 2262

51 Disorder short term

Chessick, 2006 | Buspirone Generalised Anxiety Dizziness =>18 years * RR 3.2 1.8-56 635

60 Disorder

Table 16 — Significant effect sizes for adwerse ewents in study populations with generalised anxiety disorder

3.3.3.2 Obsessive Compulsive Disorder
There were two reviews and three medications included in this category. No statistically strong

associations were found for fluoxetine, paroxetine or sertraline.

3.3.3.3 Seasonal Affective Disorder
There was one review in this category that studied the effects of bupropion. No strong

associations were found between bupropion and headache, insomnia, nausea or diarrhoea.
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3.3.3.4 Anxiety Disorder (Non-OCD)
There was one review and one medication included in this category. Bridge found no significant

association between venlafaxine and suicidal behaviour.’?

3.3.4 Adverse Events in Populations with Eating Disorders

3.3.4.1 Anorexia Nervosa
There was one systematic review in this category that studied olanzapine in individuals with
anorexia nervosa. Kishi reported a statistically strong association between the drug and
drowsiness, sedation or somnolence for individuals between the ages of 12 and 37 (Table 17).%°
Anorexia nervosa and binge eating disorder were the two types of eating disorders analysed by

this umbrella review.

Author & Medication Diagnosis Adverse Bvents Age OR | RR | Effect 95% ClI
Year
Kishi, 2012 °” | Olanzapine Anorexia Nervosa Drowsiness/ 12-37 years * T RRT 115 29-445
Sedation/
Somnolence

Table 17 — Significant effect sizes for adwerse ewents in study populations with anorexia nervosa

3.3.4.2 Binge Eating Disorder
There was one systematic review in this category and it studied the effects of lisdexamfetamine
on adults with binge eating disorder. Citrome had a study population of 1,004 participants and
included three separate studies.®’ The three strongest were between lisdexamfetamine and feeling

jittery, dry mouth and constipation (Table 18).
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Au\t(Zg: & Medication Diagnosis AEc\j/\éenrtsse Age OR | RR | Effect | 95%ClI N k
Sitrome, 2015 | i dexamfetamine Binge Eating JFltefe"r;‘/g 1855years | * | RR | 11.4 | 2.4-40.6 | 1004 | 3
Citrome, 2015 | Lisdexamfetamine giigg?diﬁtmg Dry mouth 18-55years | * RR 4.9 3.8-6.2 | 1004 [ 3
Citrome, 2015 | Lisdexamfetamine giiggfdiﬁting Constipation | 18-55years | * RR 4.5 19-98 | 1004 | 3
Citrome, 2015 | Lisdexamfetamine gi.”ge Eating | Decreased | 19 spvens | = | RR| 41 | 24-68 | 1004 | 3

isorder appetite
Citrome, 2015 | Lisdexamfetamine giiggtradlg?ting Insomnia 18-55years | * RR 2.9 19-44 | 1004 | 3

Table 18 — Significant effect sizes for advwerse ewents in study populations with binge eating disorder

3.3.5 Adverse Events in Populations with Cognitive Disorders

3.3.5.1 Dementia and Delirium
There were six reviews and five medications included in this category. Three reviews focused on
populations with dementia alone, one review focused on a population with dementia or delirium
and the last two reviews looked at populations that had dementia with aggression. The three
strongest associations were between valproate and thrombocytopenia, olanzapine and urinary
infection as well as between quetiapine and somnolence (Table 19). There were fewer results
reported for individuals with Alzheimer’s disease than for individuals with dementia and

delirium.

Author &

Year Medication | Diagnosis | Adverse BEvents Age OR | RR | Effect 95% ClI N k

Lonergan, 2009 . .
66 Valproate Dementia Thrombocytopenia | =>49years [ OR | * 7.9 1.9-32.6 186 | 2

Tan,201543 Olanzapine | Dementia Urinary infection 77-84 years | OR * 6.9 1.3-36.0 * *

Tan, 2015 Quetiapine | Dementia Somnolence 77-84 years | OR [ * 5.9 24-145 * *
Maher, 2011 %0 Quetiapine | Dementia Sedation Unclear OR * 5.2 29-95 799 | 4
Increased appetite

Maher, 2011 Olanzapine | Dementia Unclear OR | * 4.7 19-141 808 | 3

or weight increase

Mabher, 2011 Olanzapine | Dementia Sedation Unclear OR * 4.6 29-7.6 1218 | 5
Tan, 2015 Risperidone | Dementia Stroke 77-84years | OR | * 4.5 1.8-11.7 * 4
Tan, 2015 Olanzapine | Dementia Abnormal gait 77-84years | OR | * 3.8 1.6-9.0 * 3
Tan, 2015 Olanzapine | Dementia Somnolence 77-84years | OR | * 3.6 18-7.1 * *
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Tan, 2015 Risperidone | Dementia Somnolence 77-84 years | OR [ * 3.6 2.7-4.7 * *

Tan, 2015 Aripiprazole | Dementia Somnolence 77-84 years | OR [ * 3.5 16-7.5 * *

Increased appetite

* -
or weight increase Unclear OR 3.4 1.1-12.38 517 | 2

Maher, 2011 Risperidone | Dementia

Cerebrovascular

Maher, 2011 Risperidone | Dementia Unclear OR | * 3.1 1.3-8.2 1852 | 4

accident

Lonergan, 2009 | Valproate Dementia _Urma(ytract =>49years | OR [ * 3.0 1.0-8.8 227 | 2
infection

Maher, 2011 Risperidone | Dementia EPS Unclear OR | * 3.0 2.0-4.7 2477 | 5

Table 19 - Significant effect sizes for adwerse ewents in study populations with dementia or delirium

3.3.5.2 Alzheimer’s Disease
There were two reviews and two medications included in this category. One review looked at
participants with either dementia or Alzheimer’s disease while the other focused on individuals
with Alzheimer’s disease.*® All three of the strongest associations were reported by the latter
review. These strong effect estimates were between risperidone and abnormal gait, haloperidol

and drowsiness as well as between risperidone and cerebrovascular events (Table 20).

Au\;?;g& Medication Diagnosis Adverse Bvents Age OR | RR | Effect 95%ClI N k
Ballard, L Alzheimer's ; *

2006 49 Risperidone Disease Abnormal gait >60 years | OR 53 22-126 1100 | 3
Ballard, - Alzheimer's -

2006 Haloperidol Disease Drowsiness >60 years | OR * 4.2 1.8-9.9 229 4
Ballard, : : Alzheimer's Cerebrovascular

2006 Risperidone Disease events >60 years | OR * 3.6 1.7-77 1954 | 5
Ballard, Risperidone Alzheimer's Peripheral edema | >60 years | OR * 2.8 15-5.0 938 3
2006 Disease ) ) '

Table 20 - Significant effect sizes for adverse events in study populations with Alzheimer’s disease

3.3.6 Adverse Events in Populations with Developmental Disorders

3.3.6.1 Attention Deficit Hyperactivity Disorder and Attention Deficit Disorder
There were three reviews and two medications included in this category. The three adverse
events with the strongest associations were extracted from two reviews. Punja reported strong
links between amphetamine salts and decreased appetite in children and adolescents with

attention deficit hyperactivity disorder.®® Storebo studied the same population in terms of age
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range and diagnosis. They found strong associations between methylphenidate and weight loss
(Table 21).°° The link between methylphenidate and weight loss can be supported by
medication’s association with decreased appetite as well. An equal number of eligible systematic
reviews were retrieved by this umbrella review for the study of populations with autism spectrum
disorders, intellectual disability and pervasive developmental disorder as for attention deficit

(hyperactivity) disorder.

Author & - ; ; Adverse o
Year Medication Diagnosis Events Age OR | RR | Effect | 95%ClI N k
Punja, 2016 . Attention Deficit
6 ';Tt‘fhetam'”e Hyperactivity ?ecgfﬁzed 6-17years| * |RR| 64 |16-265| 1124 5
Disorder PP
Storebo, Attention Deficit
69 Methylphenicate | Hyperactivity Decreased 6-17years| * | RR| 3.9 |14-106| 859 | 6
2015 : weight
Disorder
Storebo Attention Deficit Decreased
' Methylphenickte | Hyperactivity as 6-17 years * RR 3.7 2.6-52 | 2962 | 16
2015 ? appetite
Disorder
Schacter, . Attention Deficit A - *
2001 70 Methylphenickte Disorder Dizziness =<18 years RR 3.5 1.2-93 | 383 4
- Attention Deficit -
- Amphetamine Pt Insomnia/trou ) *
Punja, 2016 salts Hyperactivity ble sleeping 6-17 years RR 3.3 13-9.0| 1280 | 5
Disorder
Schacter, . Attention Deficit Decreased _ -
2001 Methylphenicate Disorder appetite =<18years RR 31 25-3.7 | 675 | 10
Storebo Attention Deficit
2015 ! Methylphenicete | Hyperactivity Weight gain 6-17 years | OR * 0.13 0.1-0.3 | 805 5
Disorder

Table 21 - Significant effect sizes for adverse ewvents in study populations with ADD or ADHD

3.3.6.2 Autism Spectrum Disorder, Intellectual Disability and Pervasive Developmental Disorder
There were three reviews and three medications included in this category. The three strongest
associations were extracted from two separate reviews. One review looked at children and
adolescents with autism spectrum disorder or pervasive development disorder. They found strong
links between aripiprazole and drooling and tremor. Cohen included 10- to 12-year-olds with
pervasive developmental disorder or intellectual disability and reported a link between

aripiprazole and somnolence (Table 22).3" This umbrella review retrieved eligible systematic
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reviews that did use a medical diagnosis for its population inclusion criterion. For instance, in the

next section | discuss reviews that studied individuals with aggression or agitation.

é:;f:or& Medication | Diagnosis g\ivr?trsse Age OR [ RR | Effect 9(5:‘:/0 N k
Cohen. 2013 Pervasive
ohen, - Developmental 8-10 . 1.3- .
41 Aripiprazole DisordeprorlntellectLaI Somnolence years OR 25.8 1123 569
Disability
Autism Spectrum
0 Disorder, Asperger’s 6-17 14-
Ching, 2012 Aripiprazole | Disorder or Pervasive | Tremor * | RR | 10.3 76 6 313 | 2
Developmental years ’
Disorder
Autism Spectrum
Disorder, Asperger’s 6-17 13-
Ching, 2012 Aripiprazole | Disorder or Pervasive Drooling * RR 9.7 7'2 1 313 2
Developmental years ’
Disorder
Pervasive
. Developmental Significant 8-10 " 1.6 - -
Cohen, 2013 Aripiprazole Disorder or Intellectial | Weight Gain years OR 6.3 17.1 507
Disability
; Autism Spectrum : -
sl\gcQwre, 2015 Aripiprazole | Disorder or Intellectual m’i'ght change _;alg OR | * 4.4 26'88' * 3
Disability 9 y :
Autism Spectrum
Disorder, Asperger’s 6-17 16
Ching, 2012 Aripiprazole | Disorder or Pervasive | Sedation - * [ RR 4.3 1'1 6- 313 | 2
Developmental years ’
Disorder

Table 22 - Significant effect sizes for advwerse ewents in study populations with ASD, ID or PDD

3.3.7 Adverse Events in Populations with Other Conditions

3.3.7.1 Aggression and Agitation

There were four reviews and one medication included in this category. Belgamwar studied
individuals who were acutely disturbed or agitated people with suspected serious mental
illnesses.”®> They found no significant differences between olanzapine and extrapyramidal
symptoms. Huband studied individuals experiencing recurrent aggressive outbursts or episodes.
They reported a moderate link between valproate and weight gain (Table 23).”* The other half of
the reviews studied reported that individuals experienced aggression or agitation that was

psychosis-induced. There were only two strong associations found in this category. Specifically,
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Powney reported strong links between haloperidol and sedation and extrapyramidal symptoms

within a 24-hour period.**

Author &

Year Medication Diagnosis Adverse Events Age OR | RR | Effect 95%ClI N
Powney, . Psychosis-induced EPSDuring24
2012 v Haloperidol Aggression or Agitation | Hours 18-73 years * RR 6.8 22-21.1 | 398
Powney, . Psychosis-induced j N B
2012 Haloperidol Aggression or Agitation Over Sedated 18-73 years RR 3.4 1.4-8.0 | 313

Table 23 - Significant effect sizes for adwerse ewents in study populations with psychosis-induced aggression
or agitation

3.3.7.2 Erectile Dysfunction
There was one review in this category and it studied the medication trazodone. Fink reported no
significant differences between the drug and sedation, dry mouth or nausea in adult males with

erectile dysfunction.”

3.3.7.3 Variety of Conditions

There were seven reviews and four medications included in this category. These reviews were
not able to be classified in a previously listed category as they often included participants with
wide-ranging psychiatric conditions. For instance, Cohen studied individuals with either
attention deficit hyperactivity disorder, schizophrenia, bipolar disorder, behavioral disorder,
pervasive developmental disorder, Tourette syndrome, conduct disorder or intellectual disability
(Table 24).3" The three strongest associations were between clozapine and weight gain,
aripiprazole and somnolence as well as between aripiprazole and weight gain. In addition to
analysing the adverse events by class of medication and type of diagnosis, this umbrella review

sorted the results by individual medication, which will be explored further in the next section.
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Adverse

Author & Year | Medication Diagnosis Events

Age OR | RR | Effect | 95%ClI N

Schizophrenia, Bipolar
Disorder, Behavioral
Disorders, Autism, Weight Gain
Intellectual Disability, (kg)
Tourette Syndrome or
Conduct Disorder

Cohen, 20127 | Clozapine 8-17years| OR | * | 13.8 | 2.2-49.2 | 915

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,

Cohen, 2012 Aripiprazole | Behavioral Disorder, Somnolence 8-17years | OR [ * 6.1 2.8-12.2 | 1632
Pervasive
Developmental Disorder
or Intellectual Disability

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,

Cohen, 2012 Aripiprazole | Behavioral Disorder, Weight Gain 8-17years | OR [ * 4.4 2.0-8.9 1615
Pervasive
Developmental Disorder
or Intellectual Disability

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,

Cohen, 2012 Aripiprazole | Behavioral Disorder, EPS 8-17years | OR [ * 3.8 22-6.2 1500
Pervasive
Developmental Disorder
or Intellectual Disability

Autism, Conduct
Prinashei Disorder, Disruptive
ringsheim, - - Behaviour Disorder, Extrapyramidal =<18
2011 58 Risperidone Aggression, Bipolar Disorder years
Disorder I or
Schizophrenia

OR | * 34 20-55 773

Table 24 - Significant effect sizes for adverse ewents in study populations with a condition or a combination
thereof not otherwise specified

The aim of the Main Results by Diagnosis Section was to discuss the adverse events of
significance and the strongest associations reported in relation to the populations studied. Among
individuals with schizophrenia and other psychotic disorders the strongest link was between
haloperidol and dystonia. For participants with mood disorders, the strongest association was
reported for olanzapine and weight gain. Among individuals with anxiety disorders, the strongest
link was found between quetiapine and short-term sedation. For individuals with eating
disorders, the strongest association was for lisdexamfetamine and feeling jittery. Among
populations with cognitive disorders the strongest association was found between valproate and
thrombocytopenia. In relation to individuals with developmental disorders, the strongest

association was between aripiprazole and somnolence. In individuals with other conditions, the
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strongest link reported was for clozapine and weight gain. Although the focus of this section was
the results of significance, non-significant and conflicting results were explored in great detail

later in the Results as well as in in the Discussion.

3.4 Main Results by Individual Medication
Results were retrieved for 11 antidepressants, eight antipsychotics, two anxiolytics, two mood

stabilisers and three psychostimulants. The frequency distribution of adverse events per
medication is outlined in Table 6. As discussed in the Methodology Section, the outcomes were
sorted into broader categories of adverse events. The category that was most commonly reported
was neurological adverse events, which represented 45% of the results. The ‘Other’ category was
the second most relevant with 29% of the adverse events reporting an outcome that was neither
constitutional, gastrointestinal or neurological. Constitutional adverse events were the third most
reported with 15% of the results reporting either weight change, fever, fatigue, asthenia,
insomnia or sweating. The least reported category was gastrointestinal with 11% of the results

reporting either anorexia, constipation, diarrhoea, dry mouth, dyspepsia, nausea or vomiting.

Types of Ag)’:nrtss Constitutional | Gastrointestinal | Neurological Other Total
= + - + - + - + - + -
Antidepressants

Paroxetine 2 0 0 0 3 3 0 1 5 4
Fluoxetine 1 1 0 1 1 6 0 1 2 9
Citalopram 1 0 0 0 1 0 0 0 2 0
Venlafaxine 1 0 1 0 2 2 0 0 3 2
Sertraline 2 0 2 1 1 3 0 2 5 6
Bupropion 2 0 1 1 1 0 1 0 4 1
Desvenlafaxine 1 0 1 0 1 0 0 0 2 0
Escitalopram 1 0 0 0 1 1 0 0 2 1
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Types of Aléj\\//eer:tss? Constitutional | Gastrointestinal Neurological Other Total
~ + - + - + - + - + -
Amitriptyline 1 2 3 2 3 3 6 3 10 10
Duloxetine 1 0 0 0 1 0 0 0 2 0
Trazodone 0 0 0 2 0 1 0 0 0 3
Total: | 16% 4% 10% 9% 19% 24% 9% 9% 51% 49%
Antipsychotics
Aripiprazole 3 9 1 1 20 16 2 8 20 33
Risperidone 2 3 0 0 19 8 10 11 29 22
Olanzapine 8 3 2 3 13 25 6 10 29 41
Quetiapine 4 3 2 3 16 14 4 10 22 30
Haloperidol 1 3 0 2 20 8 4 6 21 19
Chlorpromazine 1 1 4 0 4 1 5 7 9 7
Clozapine 1 0 0 0 0 0 0 0 0 0
Fluphenazine 0 0 0 0 2 0 1 1 0 1
Total: | 7% 7% 3% 3% 30% 23% | 10% 17% | 46%  54%
Anxiolytics
Buspirone 0 0 1 1 1 1 0 3 2 5
Hydroxyzine 0 1 0 1 0 3 0 0 0 5
Total: | 0% 8% 8% 17% 8% 34% 0% 25% | 17% 83%
Mood stabilisers
Valproate 3 2 1 7 4 3 4 7 12 19
Lithium 1 0 2 0 1 1 0 2 4 3
Total: | 10% 5% 8% 18% 13%  11% | 11% 24% | 42%  58%
Stimulants
Lisdexamfetamine 2 1 5 1 0 1 2 2 9 5
Methylphenidate 3 2 2 5 1 11 3 20 9 38
Amphetamine Salts 1 0 1 0 0 0 1 1 3 1
Total: | 9% 5% 12% 9% 2% 19% | 9% 35% | 32% 68%
Grand Total: | 9% 6% 5% 6% 23% 22% | 10% 19% | 44% 56%

Table 25 - Frequency distribution of adwerse ewents per medication
+ = statistically significant, - = not statistically significant
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Antipsychotics were the most commonly reported for adverse outcomes with 60% of all results.
Antidepressants constituted 16% of the total results, followed by stimulants with 13%, mood
stabilisers with 8% and anxiolytics with a mere 3% of the total results. A summary of the
statistically strongest associations for the agents with the most reported outcomes will be
discussed first. Subsequently, | will discuss the results by class of medication and finally by
diagnosis. The order of the results is presented by class of psychiatric medication and
alphabetically. Therefore, 1 will discuss in the following order: antidepressants, antipsychotics,
anxiolytics, mood stabilisers and stimulants. The agents within each category are listed in

descending order of level of evidence (i.e. number of reviews that analysed the medication).

Forest plots of all 26 medications were generated, but were only included if more than ten
adverse event outcomes could be presented. These medications included amitriptyline,
aripiprazole, risperidone, olanzapine, quetiapine, haloperidol, chlorpromazine, valproate,
lisdexamfetamine and methylphenidate. The entirety of the results for these ten medications, as
well as the remaining 21 medications, were outlined in Appendices D and E. | highlighted the
top three adverse events with the strongest associations for each of the ten aforementioned
individual medications. The most commonly reported adverse events were weight gain and
somnolence, which respectively constituted 17% and 13% of the “top three” adverse events.
Other commonly reported adverse events were dry mouth, extrapyramidal symptoms, dizziness

and a decrease in appetite, which each made up 7% of the results.

As the extracted results were reported as either OR or RR, the baseline risk for each adverse
event was checked to ensure the magnitudes of effect could be directly compared with one

another. Of the total results extracted, only 104 reported the baseline risk. Among the 104
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reported, a majority (approximately 67%) of the baseline risks were less than 10%. Therefore,
when no baseline risk was reported | assumed a baseline risk of less than 10% when comparing
ORs with RRs. Certain medications, such as amitriptyline, had all of its results reported in the
same type of effect size, which minimized the level of calculation. Amitriptyline was analysed

first and was the only antidepressant with more than 10 outcomes.

3.4.1 Amitriptyline

Only one review reported data on amitriptyline, however, it calculated effect sizes for 23 unique
adverse events.®® Therefore, despite other antidepressive agents with a greater number of reviews
such as paroxetine (7 studies) and fluoxetine (6 studies), amitriptyline was selected for in-depth
analysis. The eligible systematic review on amitriptyline performed subgroup analyses and found
no difference between industry-sponsored and non-industry sponsored trials, inpatient versus
outpatient trials, or two-arm versus three-arm trials. The most common adverse events reported
in descending order of prevalence were ‘Other’ (39%), neurological (26%), gastrointestinal
(22%) and constitutional (13%). The three adverse events with the strongest associations to
amitriptyline included sexual dysfunction (OR 16.6 95% CI 4.5 to 60.6), dry mouth (OR 13.5
95% CI 9.4 to 19.4) and urinary problems (OR 8.7 95% CI 2.0 to 39.1) (Figure 2). The data on
mortality were rarely reported that it was deemed not estimable. Since only one systematic

review was included for amitriptyline, there was no variation in results reported for this drug.
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Stucy

Amitriptyline

ES (95% CI)

cepression; agitation; 15-93 years -4 1.52 (0.79, 2.93)
cepression; anticholinergic AE; 15-93 years % 6.33 (3.44, 11.65)
cepression; blooc pressure/dizziness; 15-98 years —_— 2.92 (2.07, 4.11)
cepression; blurrec vision; 15-93 years —_— 3.73 (2.39, 5.82)
cepression; contusion; 15-93 years < R g > 2.76 (0.50, 15.33)
cepression; constipation; 15-93 years —_—— 3.39 (2.36, 4.88)
cepression; diarrhea; 15-93 years %— 0.51 (0.71,1.24)
cepression; dry moulh; 15-93 years > 13.50 (9.38. 19.12)
capression; dyspapsia; 15-93 years < > 6.79 (2.19, 18.52)
capression; fatigua/asthenia; 15-93 yaars —_— 2.44 (1.52, 3.91)
capression; gastralgia; 15-93 years < 1.89 (0.82, 4.35)
capression; headache; 15-03 yaars —_— 0.84 (0.b4,1.29)
cepression; increased appetite; 15-93 years -4 > 4.01 (1.95,8.24)
cepression; insomnia; 15-93 ycars F‘—— 0.70 (0.39, 1.24)
cepression; nausea; 15-93 years < - 1.22 (0.49, 3.04)
cepression; nervousness; 15-93 years -&- > 2.46 (0.73, 8.35)
cepression; rash; 15-93 years < ¢> 7.44 (0.37,147.92)
cepression; secation/sleepiness/somnolence; 15-93 years —QH 5.50 (3.69, 8.20)
cepression; sexual dystunclion; 15-93 years % 16.59 (4.54, 60.64)
cepression; swealing; 15-93 years < -<4- > 1.8? (0.78, 12.00)
cepression; lachycardia; 15-93 years 2 g > 3.88 (1.71, 8.80)
cepression; Iremor; 15-93 years —Q% 5.68 (3.19, 10.10)
capression; urinary prohlems; 15-93 years > 8.73 (1.95, 39.12)
I I I I
5 1 2 B

Favours drug v

Favours placebo

Figure 2 — Summary of effect sizes for amitriptyline

3.4.2 Aripiprazole

Aripiprazole and risperidone were the two antipsychotic drugs that were reported the most

frequently. Specifically, 18 studies provided data on these
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medications.4'6'9'35'37’40'42'43'48’50'52'54'56’58'71'76'77 A total

of 61 outcomes was reported for
aripiprazole. Data were often insufficient for the included systematic reviews to perform
subgroup analysis. One review initially planned to assess whether individuals with psychotic
mania had different responses to aripiprazole than those with non-psychotic mania but could not
due to a lack of data.’* The most commonly reported adverse events for aripiprazole, in
descending order of prevalence, were neurological (60%), constitutional (17%), ‘Other’ (20%)
and gastrointestinal (3%). The three strongest links to aripiprazole were somnolence (OR 25.8
95% CI 1.3 to 112.3), tremor (RR 10.3 95% 1.4 to 76.6) and drooling (RR 9.6 95% CI 1.3 to
72.1) (Figures 3 and 4). The baseline risk was not reported for somnolence and there is a
possibility that it was equal to or greater than 10%, which means that the OR reported
exaggerated the underlying RR. Therefore, this warranted extra caution when analysing the

results as the strength of effect for somnolence may in fact be more comparable to the values

extracted for tremor and drooling than initially suspected.

There was conflicting evidence for akathisia, extrapyramidal symptoms, anticholinergic use,
tremor, sedation and somnolence. Two reviews reported that sedation occurred more often in the
aripiprazole group in children and adolescents with autism spectrum disorder and pervasive
developmental disorder. Three other reviews linked sedation to the drug when study participants
either had a diagnosis of bipolar disorder or dementia. However, no significant difference was

found when the study population comprised of adults with schizophrenia spectrum disorder.

Only one forest plot was generated for the majority of the 31 medications and a distinction was
made whether the outcome was measured as either an RR or OR. A marked asterisk indicated

that the effect size was an RR and the absence of an asterisk indicated that the effect size was an
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OR. Occasionally, there were enough ORs and RRs for a single medication to allow for separate

forest plots to be created for each type of effect size, which increased the clarity and

comparability of the data within each plot. I made two forest plots for aripiprazole, olanzapine,

quetiapine and valproate. Only one forest plot was made for risperidone, which will be discussed

next.

Aripiprazole

Study
D ES (95% Cl)
bipolar mania; akathisia; unclear - 4.77 (2.26, 10.08)
dementia; EPS; unclear . 2 1.30 (0.68, 2.57)
dementia: cerebrovascular accidents; unclear -+ 0.70 (0.05, 10.48)
dementia; injuries or falls; 77-84 years —_—— 0.86 (0.58, 1.28)
dementia; sedation; unclear —_— 2.60 (1.57, 4.54)
dementia; samnolence; 77-84 years e 3.51 (1.64, 7.50}
dementia: stroke: 77-84 years & 1.58 (0.38, 6.55)
demenlia; urinary Iracl AEs; unclear —_. 1.40 (0.92, 2.09)
dementia; urinary tract infection; 77-84 years —_—T 1.20 (0.78, 1.87)
dementia; increased appetite; unclear 1.00 (0.44, 2.49)
mania: BAS; x=37-41 years —_— 1.85 (1.24, 2.76)
mania; SAS/ESRS; x=37-41 years —— 1.36 (1.00, 1.89)
mania; weight gain; x=37-41 years _— 1.34 (0.95, 1.82)
other; EPS; 8-17 years —_— 3.79 (2.17,6.17)
other: QTc interval change; 9-16 years —_—— 0.88 (0.68, 1.16)
other; somnolence: 8-17 years — &> 607(279,12.22)
other; weight gain; 8-17 years »> 4.44 (2.00, 8.88)
PDD or ID: EPS; 8-10 years e a 2.44 (0.99, 5.26)
PDD or ID: somnolence: 8-10 years 25.76 (1.29, 112.30)
PDD or ID; weught gain; 8-10 years . 6.28 (1.62,17.12)
schizaphrenia; EPS; unclear -&- 1.10 (0.60, 2.04})
schizaphrenia; akathisia: unclear < 1.65 (0.91, 3.00}
schizaphrenia or schizoaffective; EFS; x=36 years —— 0.98 (0.78, 1.24)

I I I

5] 1 2 4

Favours drug

Favours placebo

Figure 3 — Summary of effect sizes for aripiprazole (OR only)
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Aripiprazole

Study
1D ES (95% Cl)
acute mania; akathisia; 8-74 years = —_—— 3.16 (2.25, 4.43)
acute mania; anticholinergic Rx; 8-74 years * + 3.28 (1.82,5.91)
acule mania; EPS; 8-74 years * _—— 224 (147,342)
acute mania; nausea; 8-71 years * —_—— 1.50 (1.20, 1.88)
acute mania; pain extremity; 8-74 ycars ~ + 2.01(1.07,3.78)
acute marnia; parkinsonism; 8-74 years * < < 0.75 (0.20, 1.30)
acute mania; somnolence; 8-74 years * * 1.85 (0.94, 3.65)
acute mania; tfremar; 8-74 years * + 1.45 (0.89, 2.34)
acutc mania; weight gain; 8-74 years * & 0.72(0.47,1.10)
aulism; EPS; 8-17 years * g 1.89 (0.98, 3.66)
autism; drooling; 6-17 years * 9.64 (1.29,72.10)
autism; sedation; 6-17 years ~ * 4.28 (1.58, 11.60)
autism; tremor; 6-17 years * 10.26 (1.37, 76.63)
autism; weight gain; 6-17 years * —— 1.13 (0.71, 1.54)
autism or intellectual disability; sedation: <=18 years * - 0.82(0.76, 0.91)
autism or intellectual disability; weight gain; <=18 years —— 0.79 (0.71, 0.88)
bipolar; EFS; 18-65 years * —_— 3.16 (2.25, 4.45)
bipolar; akathisia; 18-65 years ™ ——&—> 5.59(3.35, 9.33)
bipalar; fatigue; 18-65 years ~ < 1.92(1.17,3.15)
bipolar; mania; 18-65 years * + 1.88 (0.70, 5.03)
bipolar; sedalion; 18-85 years * * 2.42(1.07,5.48)
bipolar; somnolence; 18-65 years * g 1.83 (0.99, 3.38)
bipolar; weight gain; 18-65 years ~ + 1.45(0.70, 3.01)
bipolar or acute mania; EPS; 6-65 years ™ —_— 2.43(1.85,3.19)
bipolar or acute mania; Gl disturbance; 6-65 years * € g 1.28 (0.30, 1.97)
bipolar or acute mania; activation AEs: 6-65 years ~ —_—T 1.08 (0.85, 1.38)
bipolar or acutc mania, akathisia; 6-65 years * —_— 8.70 (2.52, 5.44)
bipolar or acute mania; sedation; 6-65 years * _— 2.55 (1.69, 3.87)
bipolar or acute mania; weight gain: 6-65 years = &~ 0.63 (0.34, 1.15)
schizophrenia; EPS; 18-65 years * <+ 1.63 (0.64, 4.15)
schizophrenia; akathisia; >=18 years * —_—— 1.55 (1.05, 2.29)
schizophrenia; anlicholinergic Rx; 18-65 years * —_—— 1.50(1.04,2.18)
schizophrenia; anxiety; 18-65 years * ) 4 0.87 (0.51,1.17)
schizaphrenia; injection site pain; 18-65 yecars * < <+ 3.62 (0.50, 26.31)
schizophrenia; insomnia; 18-65 years ~ — Q.95 (0.63, 1.44)
schizaphrenia; weight gain; 18-65 years * ) 4 1.58 (0.92, 2.73)
schizaphrenia or schizoaffective: anticholinergic Rx; x=38 years = =————t4p—— 1.07 (0.81, 1.41)
schizophrenia or schizoaffective; sedation; x=38 years * + 1.38 (0.82, 2.34)

I I I

5 1 4

Favours drug

2
Favours placebo

Figure 4 — Summary of effect sizes for aripiprazole (RR only)
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3.4.3 Risperidone

As previously mentioned, an equally high number of reviews reported on risperidone and its 50
outcomes. 3+°:6:9:35.:37,41,42,49,50,52,54.58,78-80 Tha AMSTAR appraisal of the risperidone reviews yielded
scores ranging from 5/11 to 11/11, which indicated medium to high quality reviews. The most
commonly reported adverse events for risperidone, in descending order of prevalence, were
neurological (51%), ‘Other’ (40%), constitutional (9%) and gastrointestinal (0%). In contrast, the
three adverse events with the strongest effect sizes for risperidone were somnolence (OR 9.6
95% CI 2.5 to 22.8), weight gain (OR 7.8 95% CI 1.9 to 25.2) and somnolence again (OR 7.3

95% Cl1 4.6 to 11.2) (Figure 5).

Many of the included systematic reviews found different directions of evidence among the
results for risperidone. Both significant and non-significant results were reported for abnormal
gait, somnolence, anticholinergic use, extrapyramidal symptoms and weight gain. For example,
four reviews that studied children and adolescents with a diagnosis of either schizophrenia,
bipolar, pervasive developmental disorder, autism spectrum disorder or intellectual disability
associated the drug with weight gain. However, the only systematic review that investigated the

same outcome in an adult population (with mania) reported no link to risperidone.
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Risperidone

Sludy
ID ES (85% CI)
a zheimers; EPS; B0 years . . 1.78 (1.00, 3.17)
a zheimers; ehnormal gait; >60 years ¢ P= 5.31(2.24,12.62)
a zheimers; agitation; >80 years ———— 0.86 (0.62,1.19)
a zheimers; cershrovascular events; >80 years . 3.64 (1.72,7.69)
a zheimers; falls; >80 years —t 0.84 (0.63, 1.14)
a zheimers; fever; >80 years L 1.22(0.83, 2.34)
a zheimers: injury; >60 years ———— 0.74 (0.53, 1.04)
a zheimers; mortalily; >60 ysars ¢ 1.25(0.73, 2.16)
a zheimers; paripheral edema; >60 years L 2.75(1.51,5.03)
a zheimers; somnolence; >60 years —— 2.38(1.76, 3.20)
a zheimers: tremor; >60 years ¢ 2.43(0.80,7.42)
a zheimers; upper respiratory tract in‘action; >60 years $ 1.15(0.69, 1.93)
a zheimers; urinary trac: infection; >60 years ——— 1.40(0.92, 2.13)
autism and intellectual cisability; sedation; <=18 years = P 0.53 (0.42, 0.68)
autism and intellectual cisability; waight; <=18 years * - 0.91 (0.8, 0.98)
autism spec:-um or intellectua disability; weight gain; <=18 years : 4.43 (2.81, 6.84)
bipalar; CPS; unclear 2 4.24 (2.5, ¢.0b)
bipolar; antichainergic Rx; unclear L 444 (2./2, (.2¢)
damartia; CPS; 81-83 years ——— 1.80 (1.35,2.42)
demertia; abnormal gait; 77-84 years - 1.21 (0.73, 1.99)
demertia; cardiovascular cvents; unc car —— 210 (1.38,3.22)
demertia; cercbrovascular accidents; unclear _ P= 3.12(1.32,8.21)
demertia; death; 56-97 years ¢ 1.30 (0.76, 2.23)
demertia; cdema; 77-84 ycars G— 0.49 (0.30, 0.78)
demertia; incrcased appetite or weight; unclcar . P= 3.40 (1.08, 12.75)
demertia; injurics or falls: 77-84 ycars ——t— 0.85 (0.68, 1.08)
demertia; injury and accidental injury; 81-83 ycars e —— 0.83 (0.65, 1.08)
demertia; sccation; urclear —— 2.30(1.79, 3.05)
demertia; somnolence; B81-83 yoars ——— 243 (1.78,3.32)
demcertia; somnolence; 77-84 ycars —— 3.567 (2.72,4.67)
demcertia; stroke; 77-B4 years 4 P= 4.53(1.75,11.72)
demertia; urinary infection; 77-84 years ———— 2.28 (1.58, 3.30)
demertia; urinary trzct infection; unclcar _._ 1.60 (1.13,2.13)
demcertia; urinary trect infection; 81-83 years ¢ 1.64 (0.88, 2.70)
demertia or alzheimers; EPS; 75-81 years 2 1.91 (1.22, 2.98)
demertia or alzheimers; somnolence; 75-81 ycars —t——— 1.37 (0.90, 2.08)
mania; weight gain; x=34-41 ycars . 1.69(0.71,4.12)
other; extrapyramidzl disorder; <=18 ycars L 3.35 (2.04, 5.48)
other; QTc change; 9-15 years —— 0.98 (0.78, 1.22)
other; QTc prolongation; <18 ycars ¢ 1.68 (0.67, 2.70)
pervasive development disorder or intellectual disability; EPS; 7-14 years ¢ 3.72(1.73,7.22)
pervasive development disorder or intellectual disability: somno cnee; 7-14 years — Q) 63 (3.52, 22.79)
pervasive development disorder or intellectual disability: weight gain; 7-14 years #= 7.76 (1.88, 25.20)
schizohprenia: EPS; x=38 yca‘s $ 1.29 (098, 1.72)
schizophrenia: anticholinergic Nx: x=38 years * L 3.00 (1.96,4.70)
schizophrenia: sedation: x=38 years ™ $ 1.29 (0.73, 2.29)
schizophrenia: somnolence or secation; x=38 yezrs : 1.34 (0.72, 2.49)
schizophrenia or bipolar: EPS; 8-17 years _ 3.71(2.18, 6.02)
schizophrenia or bipolar: somnolence; 8-17 years —P= 7.30 (4.63, 11.19)
schizophrenia or bipolar: weight gain; 8-17 years $ P= 6.03 (3.02, 11.40)

| | | |

3 1 8

Favours drug

2 4
Favours placebo

Figure 5 — Summary of effect sizes for risperidone
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3.4.4 Olanzapine

There were 17 reviews included for olanzapine and a total of 69 outcomes
reported,>:¢-36:37:39:4142,43.45,50.73.81.82.83 Tha most commonly reported adverse events in descending
order of prevalence were neurological (54%), ‘Other’ (23%), constitutional (16%) and
gastrointestinal (7%). The three strongest associations with olanzapine were weight gain (OR
32.0 95% CI 1.7 to 98.4), weight gain again (OR 15.1 95% CI 6.6 to 31.1) and drowsiness (RR
11.5 95% 2.9 to 44.5) (Figures 6 and 7). There were certain adverse events, such as death, that
were poorly documented in numerous systematic reviews on olanzapine. One systematic review
stated that there were likely to be fewer deaths amongst study participants in good quality trials

than amongst individuals with the same condition who did not participate in a controlled study.*!

Systematic reviews reported conflicting evidence for olanzapine for the risk of extrapyramidal
symptoms and anticholinergic use. The drug was deemed not to be associated with
extrapyramidal symptoms in adults with acute mania or schizophrenia in three separate
systematic reviews. However, a systematic review that investigated olanzapine in children and
adolescents (with a diagnosis of schizophrenia or bipolar disorder) reported that the drug

increased an individual’s chances of experiencing extrapyramidal symptoms.
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Olanzapine

<

4

Study

ID

acute mania; BAS; x=37-40 years L
acute mania; SAS/ESRS: x=37-40 years & —
acute mania; weight gain; 37-40 years

alzhcimers; abnormal gait; unclcar

alzheimers; agitation; >60 years +
alzheimers; anorexia: >60 years <

alzheimers; anxiety; >60 years < *

alzhcimers: falls; >60 ycars
alzheimers; fever; unclear

alzheimers: injury; >60 years

L 4

L 3

k4

alzheimers; nervousness; unclear
alzhecimers: peripheral cdema; unclear
alzheimers; somnolence; >6Q years
alzheimers; weight gain; >60 years
anorexia nervosa; BMI change; 12-37 years
bipolar or schizoaffcctive; weight gain; 18-86 ycars
borderline personality; weight gain; 23-33 years
dementia; abnormal gait; 77-84 years

L 4

Y

L

Y

4

L 3

dementia; cerebrovascular accidents; unclear
dementia: dry mouth; 77-84 years

&

L 2

dementia; edema; 77-84 years <
dementia; increased appetite or weight gain; unclear
dementia; injuries or falls; 77-84 years

dementia: sedation; unclear

dementia; somnalence; 77-84 years

dementia; stroke; 77-84 years

dementia; urinary infection; 77-84 years

other; BAS/DIEPSS: 20-60 years

other; QTc change: 20-60 years

other; SAS/DIEPSS: 20-60 years

schizophrenia; EPS; x=38 years

schizophrenia; antichalinergic Rx use; x=38 years
schizophrenia or bipolar; EPS; 8-17 years
schizophrenia or bipalar; somnolence: 8-17 years
schizophrenia or bipalar; weight gain; 8-17 years

Y

Y

L 4

4

Y VY

>

L 4

schizophrenia or mania; QTc change; 11-19 years

L 4

Y

ES (95° Cl)

0.72(0.48, 1.14)
0.72(0.46, 1.14)
3,90 (2.43, 6.25)
4,76 (1,67, 13.57)
1.07 (0.65, 1.75)
0.71(0.34, 1.47)
0.92 (0.39, 2.16)
1.52(0.79, 2.91)
455 (1.04, 19.84)
1.05 (0.61, 1.82)
1.09 (0.52, 2.27)
224 (0.74, 6.72)
3.72 (1.90, 7.25)
4.70 (1.09, 20.39)
1.44 (0.72, 2.92)
31.06 (1.69. 98.40)
6.72 (5.12, 8.82)
3.84 (1.64, 8.95)
1.50 (0.33, 7.44)
2.24 (1.08, 4.67)
0.52(0.16, 1.69)
470 (1.87,14.14)
1,13 (0.72, 1.76)
4.60 (2.87, 7.55)
361 (1.83,7.13)
3.93 (0.62, 25.10)
6.93 (1.33, 35.96)
0.85 (0.61, 1.20)
0.78 (0.59, 1.02)
1.00 (0.75, 1.36)
1.04 (0.61, 1.06)
1.6 (0.98, 2.92)
6.36 (2.43, 13.84)
8.49 (3.97, 16.55)
15.10 (6.56, 31.10)
0.93 (0.55, 1.57)

I
5

Favours drﬁg

I
2

4
Favours placebo

Figure 6 — Summary of effect sizes for olanzapine (OR only)
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Olanzapine

Study
ID ES (95% Cl)
anaorexia: drowsiness/sedation/somnolence: 12-37 years * > 11.15 (2.94. 11.54)
bipolar or schizoaffective; agitation; 18-86 years * ——— 0.59 (0.35, 1.01)
bipolar ar schizoaffective: anxiety; 18-86 years * ( g 0.65(0.11, 3.67)
bipolar or schizoalleclive; aslhenia; 18-86 years * 4 2.42(1.10, 5.33)
bipolar ar schizoaffective; constipation; 18-86 years * + 2.09 (0.87, 5.04)
bipolar or schizoallective; depression; 18-86 years = € 2 4 0.84 (0.44, 1.60)
bipolar or schizoaffective; dizzincss; 18-86 years * g 295 (1.37, 6.38)
bipolar ar schizoaffective; dry mouth; 18-86 years * 4 3.06 (1.50, 6.22)
bipolar ar schizoaffective; headache; 18-86 years ™ 4 0.95 (0.56, 1.61)
hipolar ar schizoaffective: hostility; 18-86 years * € 0.51 (0.21,1.22)
bipolar or schizoaffective; nervousness; 18-86 years * (0—— 0.54 (0.27, 1.08)
bipolar ar schizoaffective: PD; 18-86 years * ?- 0.41 (0.16, 1.02)
bipolar or schizoalleclive; somnolence; 18-86 years * 4 2.65 (1.61, 4.38)
borderline; fatigue; 23-33 years ~ \ g 2.04(0.79, 5.23)
borderline; headache; 23-33 years * < g 0.91 (0.43, 1.92)
borderline; increased appetite; 23-33 years * * 2.76 (1.75, 4.34)
borderline; insomnia; 23-33 years * < 4 0.68 (0.33, 1.37)
borderline; nausea; 23-33 years * & -+ 0.83 (0.43, 1.59)
horderline; somnolence; 23-33 years ~ 4 2.97 (1.75, 5.03)
vther; EPS; 18-97 years * & . 1.27 (0.49, 3.26)
other: EPS; 20-60 years * <& * 1.12 (0.47, 2.66)
olher; agilalion and calmness score; 20-80 years ~ + 2.39 (0.89, 6.43)
other; akathisia; 20-60 years ~ e 0.61 (0.15, 2.57)
other; anticholinergic Rx; 20-60 years ™ | S— 0.46 (0.25, 0.83)
other; dyskinesia; 20-60 years ~ < + > 1.25 (0.08, 25.40)
other; orthostatic hypotension/dizziness: 20-60 years * 1.82 (0.72, 4.55)
ather; qt prolongation; 20-60 years * &——— 0.34 (0.16, 0.70)
other; use of benzodiazepines; 20-60 years * ¢ 0.53 (0.30, 0.95)
schizophrenia; agitation; 18-70 years * < 1.20 (0.70, 2.07)
schizophrenia; antichalinergic Rx; 18-70 years * < * 0.90 (0.29, 2.79)
schizophrenia; anlicholinergic Rx; x=38 years * 4 1.23 (0.52, 2.93)
schizophrenia; hostility; 16-70 years * + 0.97 (0.57, 1.63)
schizophrenia; sedation; x=38 years * > 8.26 (1.15, 59.61)

| | |

5 1 2 4 8

Favours drug

Favours placebo

Figure 7 — Summary of effect sizes for olanzapine (RR only)
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3.4.5 Quetiapine

There were 13 reviews included for quetiapine and 56 outcomes
reported,3:9:37+42:43:47.48.50,51,55.58.59.80.84 Tha most common adverse events reported in descending
order of prevalence were neurological (54%), ‘Other’ (23%), constitutional (16%) and
gastrointestinal (7%). The three adverse events with the strongest links to quetiapine included
weight gain (OR 6.2 95% CI 2.6 to 13.6), somnolence (OR 5.9 95% CI 2.4 to 14.5) and sedation

(OR 5.8 95% CI 2.3 to 14.3) (Figures 8 and 9).

Eligible systematic reviews found both significant and non-significant associations between
quetiapine and extrapyramidal symptoms, urinary tract symptoms and constipation. For instance,
constipation was reported to increase an individual’s chances of experiencing this outcome when
they had acute bipolar depression. No significant difference was found when the study

population comprised of adults with a diagnosis of schizophrenia spectrum disorder.
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Study

Quetiapine

ES (95% Cl)

alzheimers; death; 66-99 years + 1.67 (0.70, 4.03)
alzheimers; EPS: 66-99 years ( \ g 0.92 (0.43, 1.98)
alzheimers; urinary tract infection; 66-99 years * 1.73 (0.57, 5.26)
bipolar or schizophrenia; EPS; 8-17 ycars + 2.54 (0.88, 6.07)
bipolar or schizophrenia; somnolence; 8-17 years \g > 5.44 (2.91, 9.26)
bipolar or schizophrenia; weight gain; 8-17 years \g > 6.20 (2.61, 13.56)
dementia; EPS; unclear < + 1.20 (0.46, 3.08)
dementia; abhormal gait; 77-84 years ' g 1.98 (0.73, 5.39)
dementia; cardiovascular events; unclear < 1.10 (0.53, 2.30)
dementia; cerebrovascular accidents; unclear < 4 0.70 (0.10, 3.08)
dementia; edema; 77-84 years g 1.51 (0.55, 4.19)
dementia; injuries or falls; 77-84 years _— 0.85 (0.57, 1.29)
dementia; sedation; unclear + > 5.20 (2.93, 9.51)
dementia; samnalence; 77-84 years N > 5.88 (2.39, 14.47)
dementia; stroke; 77-84 years < 4 1.13 (0.36, 3.56)
dementia; urinary infection; 77-84 years + 1.90 (0.95, 3.80)
dementia; urinary tract symptoms; unclear + 2.40 (1.16, 5.15)
depression; EPS; >12 years 2 4 1.84 (0.94, 3.60)
depression; sedation; 18-70 years * 2.37 (0.85, 6.61)
depression; weight gain; 18-70 years + 212 (1.13, 3.99)
generalised anxiety; EPS; >=18 years ( * 1.567 (0.38, 6.41)
generalised anxiety; sedation; >=18 years \g 4.48 (2.65, 7.59)
generalised anxiety; weight gain; >=18 years < + 1.27 (0.45, 3.58)
schizophrenia; EPS; x=38 years _— 0.85 (0.55, 1.31)
schizophrenia; weight gain; >12 years —_— 2.99 (2.05, 4.36)
| | | |
5 1 2 4 8

Favours drug

Favours placebo

Figure 8 — Summary of effect sizes for quetiapine (OR only)
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Study
D

bipaler:
bipuler:
bipoler;
bipaler;
bipalar;
bipalar;
bipalar;
bipalar:
bipaler:
bipuler:
bipuler;
bipalar;
bipalar;
bipalar;
bipalar:
bipalar:
bipalar:

bipuler:

EPS: 1B 65 ycars *

EPS: 1C-65 yoars *
costipatior; 10-65 years *
diarrhes; 10-65 yea's ©
dizziness; 10-65 years *
dry mouth; “0-65 years *
fatigue; 18-65 ycars *
headache: 10-65 years *
increasce eppellc; 10 85 yea's ™
maria; 18-65 years *
maria; 10-65 ypars *
nausea; 10-65 years *
redatior; 18-65 years ~
sedatior; 10-65 years ~
somnnolerce; 8-17 years *
somnalerce; 10-65 years ™
acighl gain; 8 17 yca's ™~

asighl gain; 10-65 years *

sctizophrenia; AIMS; >12 yezrs *
schizophrenia; BAS; >12 yea's ™
sckizophrenia; SAS; >12 yea's *
schizophrenia; anticnolinergic Rx

schizophrenia; anticnolinergic Rx

:>12 years -

;X 38 yecars *

schizophrenla; scéatlon or scmnolence; >12 years ™

schicophrenia; sccalion: x=38 ycars ™

schicophrania or schizoalleclive;
schizophraenia or schizpaffectiva;
sckizophrenia or schizoaffective;
sckizophrenia or schiznaffective;
schizophrenia or schizoaffective;

schizophrenia or schizoaffoctive;

anlicholingrgic Rx; >=18 years *
corstipation; >=18 years *
dizziness; >=18 years *

Iow bload pressure; >=18 yea's ~
parkinsaonism; >-18 yezrs *

sleepiress; > 18 years ~

Quetiapine

ES (95% Cl)

1.93 (0.89, 4.16)
2.77(2.12,3.62)
2.05 (1.50, 2.81)
0.64 (010, 1.01)
2.18 (1.78,2.74)
3.6 (3.04,4.20)
1.44 (0.94, 2.20)
0.68 (0.53, 0.86)
2.81(1.58,5.01)
0.62 (0.26, 1.47)
0.58 (0.37,0.92)
0.77 (0.56, 1.07)
4.49 (2.57,4.724)
3.39 (.71, 4.06)
3.91 (2,77, 5.59)
3.74 (2.86, 4.90)
2.37(1.22,4.59)
2.33 (1.34,4.09)
0.69 (0.52, 0.92)
0.87 (0.61, 1.23)
0.97 (0.73, 1.29)
0.84 (0.60, 1.18)
0.79 (0.46, 1.35)
2.58 (1.95,3.41)
2.02 (1.18,3.47)
0.63 (0.34, 1.15)
1.88 (0.95,3.7/)
2.23(1.12,1./2)
1.92 (0.79, 4.70)
0.52 (0.76, 1.06)
2.00 (1.32,3.04)
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Figure 9 — Summary of effect sizes for quetiapine (RR only)
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3.4.6 Haloperidol

There were 7 reviews included for haloperidol and 39 outcomes reported. 3°:38:42:44.49.53.85 The mpst
commonly reported adverse events, in descending order of prevalence, were neurological (64%),
‘Other’ (25%), constitutional (9%) and gastrointestinal (4%). It was noted that although the
included reviews were rated as either medium or high quality reviews that their included trials
were often poorly rated. One review reported that the quality of its trials as moderate to very low
according to GRADE.*® Typically, trials with few participants were rated poor quality. The three
adverse events for haloperidol with the strongest effect sizes were dystonia (RR 11.5 95% CI 3.2
to 40.9), extrapyramidal symptoms (OR 7.8 95% CI 4.5 to 13.4) and extrapyramidal symptoms
again (RR 6.8 95% CI 2.2 to 21.1) (Figure 10). No included systematic reviews for haloperidol

reported conflicting evidence for the same adverse event.
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Haloperidol

Study
ID ES (95% Cl)
alzheimers; EPS; >60 years & 2.34 (1.25, 4.38)
alzheimers; drowsiness; >60 years & D= 4.20 (1.78, 9.90)
bipolar mania; EPS; unclear — 7.77 (4.50, 13.40)
bipolar or schizoaffective; EPS; 16-68 years * —_— 417 (2.88, 6.03)
bipolar or schizoaffective; somnolence; 16-68 years * 2.01(0.83, 4.87)
bipolar or schizoaffective; tremor; 16-88 years * 3.28 (1.86, 5.79)
dementia or delirium; death; 72-83 years * 1.25 (0.59, 2.65)
psychosis; EPS; 18-73 years * >~ 6.79(2.19, 21.07)
psychosis; agitation; 18-73 years * € g 0.80 (0.29, 2.19)
psychosis; dizziness; 18-73 years ~ € $ 1.33 (0.48, 3.65)
psychosis; headache; 18-73 years ~ 4 1.28 (0.55, 3.00)
psychosis; hypotension; 18-73 years * € 4 >~ 1.20 (0.05, 27.44)
psychosis; nausea;18-73 years * € L 0.69 (0.13, 3.67)
psychosis; sedation; 18-73 years * 3.36 (1.42, 7.99)
psychosis; somnolence; 18-73 years * 4 2.28 (0.97, 5.36)
schizophrenia; EPS; x=38 years —_— 2.03 (1.60, 2.57)
schizophrenia; agitation; <=65 years ™ 1.07 (0.54, 2.12)
schizophrenia; akathisia; <=65 years * 3.66 (2.24, 5.97)
schizophrenia; anticholinergic Rx; x=38 years * —— 2.34 (1.90, 2.88)
schizophrenia; anxiety; <=65 years ~ € & 0.84 (0.33, 2.16)
schizophrenia; blurred vision; <=65 years * & 3= 3.96 (1.21,12.93)
schizophrenia; drooling; <=65 years * & >~ 4,00 (0.88, 18.21)
schizophrenia; dyskinesia; <=65 years * € 1.00 (0.14, 7.13)
schizophrenia; dystonia; <=65 years * = 11.49 (3.23, 40.85)
schizophrenia; headache; <=65 years * —_— 0.93 (0.62, 1.39)
schizophrenia; insomnia; <=65 years " —_— 1.11 (0.76, 1.63)
schizophrenia; dizziness; <=65 years * € . g 1.01 (0.36, 2.79)
schizophrenia; nausea/vomiting; <=65 years “€ 4 I 0.90 (0.49, 1.65)
schizophrenia; oculogyric crises; <=65 years "€ . 0.97 (0.14, 6.57)
schizophrenia; parkinsonism; <=65 years * 4 > 5.48 (2.68, 11.22)
schizophrenia; perspiration; <=65 years * & D= 4.74 (0.58, 38.81)
schizophrenia; rigidity; <=65 years ™ 4 >~ 4.98 (2.74, 9.05)
schizophrenia; sedation; x=38 years * $ 2.28(1.11, 4.67)
schizophrenia; sleepiness; <=65 years * 3.09 (1.51, 6.31)
schizophrenia; somnolence; x=38 years _—— 2.26 (1.51,3.39)
schizophrenia; tremor; <=65 years * L ¢ 3.93 (1.96, 7.91)
schizophrenia; weight gain; <=65 years * 4 >~ 4.89 (1.41, 16.95)
schizophrenia; weight loss; <=65 years * € & 0.77 (0.36, 1.64)

| | | |

.5 1 2 4 8

Favours drug

Figure 10 — Summary of effect sizes for haloperidol

Favours placebo
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3.4.7 Chlorpromazine

One review on chlorpromazine, which studied individuals with schizophrenia or non-affective
disorders, was included and a total of 24 adverse events were reported.*® The most commonly
reported types of adverse events, in descending order of prevalence, were ‘Other’ (52%),
neurological (22%), gastrointestinal (17%) and constitutional (9%). The three strongest
associations with chlorpromazine were photosensitivity (RR 6.0 95% CI 3.2 to 11.3), weight
gain (RR 4.9 95% CI 2.3 to 10.4) and dry mouth (OR 4.6 95% CI 2.4 to 8.9) (Figure 11). There
was no variation amongst the results for chlorpromazine given that only one systematic review

that studied the drug was eligible for inclusion.
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Study

schizophrenia;
schizophrenia:
schizophrenia:
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia:
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia:
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;
schizophrenia;

schizophrenia;

Chlorpromazine

ES (95% CI)

akathisia; 18-64 years * _.—— 0.78 (0.54, 1.11)
blood problems: 18-64 years ~ . 2.08 (0.74, 5.83)
blurred vision; 18-64 years * | 1.16 (0.51, 2.65)
constipation; 18-64 years * e — 2.05 (1.33, 3.15)
dry mouth; 18-64 years * & ) 4.56 (2.35, 8.85)
dystonia; 18-64 years " ) 3.47 (1.50, 8.03)
eye opacity/eye pigment problems; 18-64 years ~ & 3.09 (1.87, 5.11)
fits/loss of cansciousness; 18-64 years * ‘ ) 3.11 (1.05, 9.18)
lactation; 18-64 years ~ . 1.48 (0.57, 3.81)
liver problems; 18-64 years * | 3 4.31(0.98, 18.95)
low blood pressure; 18-64 years * D sm—— 2.38 (1.74, 3.25)
menorrhagia; 18-64 years * & 1.39 (0.62, 3.13)
nausea/vomiting; 18-64 years * . 2.07 (1.14,3.73)
parkinsonism; 18-64 years * o 2.11 (1.58, 2.80)
photosensitivity; 18-64 years = ——— 6,04 (3.22, 11.32)
rashes/itching/skin disorders; 18-64 years * -_‘_ 1.45 (0.92, 2.29)
rigidity; 18-64 years * . 2.24 (1.42,3.54)
salivation: 18-64 years * & 3> 3.37(1.07, 10.57)
sleepiness; 18-64 years * + 2.79 (2.25, 3.45)
tremor; 18-64 years * . 1.66 (1.01, 2.73)
urinary problems; 18-64 years " . 1.73 (0.70, 4.30)
weakness; 18-64 years * & 9 3.33 (1.02, 10.88)
weight gain; 18-64 years * & ) 4.92 (2.32,10.43)
weight loss; 18-64 years * h 0.38 (0.22, 0.66)
I I I I
5 1 2 4 8

Favours drug

Favours placebo

Figure 11 — Summary of effect sizes for chlorpromazine
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3.4.8 Valproate

Seven reviews on valproate were included and 31 adverse events were reported in
total °2:64:6566.74.86.87 The most commonly reported types of adverse events were ‘Other’ (35%),
followed by neurological (23%), gastrointestinal (26%) and constitutional (16%) adverse events.
The documented adverse events of valproate include but are not limited to tremor, sedation,
ataxia, alopecia, lethargy, dizziness, haematological dysfunction, hepatic failure, polycystic
ovaries and teratogenicity.”® The three adverse events with the strongest associations with
valproate included thrombocytopenia (OR 7.9 95% CI 1.9 to 32.6), gastrointestinal problems

(OR 7.1 95% CI 1.7 to 29.0) and dizziness (RR 3.2 95% CI 1.1 to 8.9) (Figures 12 and 13).

Different directions of evidence were reported for valproate for sedation and dizziness. For
example, one systematic review found no significant link between the drug and dizziness in
adults with bipolar disorder. The opposite was found in a study population of adults and older

adults with the same diagnosis.
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Valproate

Study

ES (95% ClI)

ASD or ID; weight gain; <=18 years - 1.69 (0.65, 4.43)
dementia; Gl problems; >=49 years #) 7.09 (1.73, 29.02)
dementia; falls with injury; >=49 years ( -4 1.57 (0.38, 6.41)
dementia; falls without injury; >=49 years - 1.70 (0.84, 3.44)
dementia; infection; >=49 years 2 1.20 (0.70, 2.45)
dementia; sedation; >=49 years g 2.48 (1.37,4.47)
dementia; skin problems; >=49 years ( - 1.27 (0.45, 3.58)
dementia; thrombocytopenia; >=49 years } 7.91(1.92, 32.57)
dementia; urinary tract infection; >=49 years -¢- ) 3.02 (1.04, 8.80)
other; headache; all ages H—— 0.76 (0.44, 1.32)
other; weight gain; all ages g 2.42 (1.10, 5.31)

I I I I

.5 1 2 4 8

Favours drug

Favours placebo

Figure 12 — Summary of effect sizes for valproate (OR only)
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Valproate

Study
ID ES (95% Cl)
autism or intellectual disability; sedation; <=18 years * ——4—— 1.19 (0.90, 1.56)
bipolar; alopecia; all ages * 2.51 (1.15, 5.51)
bipolar; asthenia; 18-75 years * 4 1.55 (0.72, 3.34)
bipolar; constipation; 18-75 years * ( 4 0.95 (0.37, 2.45)
bipolar; diarrhea; 18-75 years * %0—— 0.65 (0.30, 1.40)
bipolar; diarrhea; 22-57 years * 4 1.60 (0.68, 3.77)
bipolar; dizziness; 18-75 years * 4 ) 3.17 (1.13, 8.88)
bipolar; dizziness; 22-57 years * ( 4 0.84 (0.19, 3.75)
bipolar; dry mouth; 22-57 years * € ¢ 1.56 (0.40, 6.09)
bipolar; fatigue or myalgia; 22-57 years * . 1.48 (0.61, 3.57)
bipolar; headache; 18-75 years * H—— 0.67 (0.38, 1.17)
bipolar; headache; 22-57 years * 4 1.48 (0.61, 3.57)
bipolar; nausea; 18-75 years * 4 1.45 (0.82, 2.56)
bipolar; nausea; 22-57 years * * 2.01 (0.98. 4.11)
bipolar; pain; 18-75 years * ( 4 0.89 (0.47, 1.68)
bipolar; sedation; 18-75 years * 4 1.58 (0.81, 3.08)
bipolar; tremor; all ages * —_—— 2.41 (1.58, 3.67)
bipolar; vomiting; 18-75 years * 2 2.37 (0.85. 6.61)
bipolar; weight gain; all ages * ¢ 2.04 (1.07, 3.86)
schizophrenia or schizoaffective; sedation; 28-45 years * | =——————pr——— 1.52 (1.04, 2.22)

I I I I

4 1 2 4 8

Favours drug Favours placebo

Figure 13 — Summary of effect sizes for valproate (RR only)
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3.4.9 Lisdexamfetamine

Two reviews on lisdexamfetamine were included and a total of 14 outcomes was reported.®’®

The most commonly reported types of adverse events, in descending order of prevalence, were
gastrointestinal (43%), ‘Other’ (29%), constitutional (21%) and neurological (7%). The product
label for lisdexamfetamine warns individuals that the drug can increase their chances of
experiencing psychotic or manic symptoms and peripheral vasculopathy (ie. Raynaud’s
phenomenon) among other adverse events.®’ Additionally, this drug has a well documented level
of abuse and dependence similar to other central nervous system stimulants and for this reason
the Drug Enforcement Administration has labeled it as a Schedule 1l medication. The three
strongest links to lisdexamfetamine were included feeling jittery (RR 11.3 95% CI 2.4 to 40.6),
decreased appetite (RR9.8 95% CI 5.1 to 19.0) and insomnia (RR 5.9 95% CI 2.8 to 12.3)

(Figure 14).

Headaches and nausea were reported as being significantly linked to lisdexamfetamine in certain
reviews while found to be non-significant in others. The drug reportedly increased an adult’s
chances of experiencing nausea when a diagnosis of binge eating disorder was present. However,

no link was found when the children and adolescents had attention deficit hyperactivity disorder.
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Lisdexamfetamine

Study
ID ES (95% Cl)
ADHD: abdominal pain; 6-17 years * ¢ 1.29 (0.76. 2.19)
ADHD; decreased appetite; 6-17 years " H- 5.83 (5.08, 15.02)
ADHD; headaches; 6-17 years * ——— 1.07 (0.73, 1.57)
ADHD: insomnia/trouble sleeping; 6-17 years * ) 5.91 (2.84,12.29)
ADHD; nausea/vomiting; 6-17 years * ¢ 1.48 (0.61, 3.61)
binge eating disorder; constipation; 18-55 years* ) 4.47 (1.93, 9.84)
binge eating disorder: decreased appetite; 18-55 years™ ¢ 412 (2.38, 6.84)
binge eating disorder; dry mouth; 18-55 years* e — 4.94 (3.77, 6.24)
binge eating disorder; fatigue; 18-55 years” ¢ 1.13 (0.66, 1.91)
binge eating disorder; feeling jittery; 18-55 years* ) 11.42 (2.37, 40.61)
binge eating disorder; headache; 18-55 years* — e 1.59 (1.11, 2.22)
binge eating disorder; insomnia; 18-55 years* _‘_ 2.88 (1.85, 4.35)
binge eating disorder; irritability; 18-55 years” ¢ 1.20 (0.72, 1.96)
binge eating disorder; nausea; 18-55 years" . 1.63 (1.00, 2.60)
: 1 : 1 ;
Favours drug Favours placebo

Figure 14 — Summary of effect sizes for lisdexamfetamine
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3.4.10 Methylphenidate

Methylphenidate is a commonly used psychostimulant. Previously documented adverse events of
methylphenidate include headaches, sleep problems, tiredness and decreased appetite. Psychotic
symptoms, mood disorders and other serious adverse events have been estimated to occur in
approximately 3% of children who take methylphenidate.®® Two reviews on methylphenidate
were included in this umbrella review and 44 outcomes were reported in total.®®"® The most
commonly reported types of adverse events, in descending order of prevalence, were ‘Other’
(49%), neurological (25%), gastrointestinal (15%) and constitutional (11%). The three adverse
events of methylphenidate with the strongest effect estimates were weight loss (RR 3.9 95% CI
1.4 to 10.6), decreased appetite (RR 3.7 95% CI 2.6 to 5.2) and dizziness (RR 3.5 95% CI 1.2 to

9.3) (Figure 15).

Systematic reviews reported conflicting findings between methylphenidate and abdominal pain,
dizziness, insomnia and headache. For instance, the stimulant was significantly linked to
insomnia in children and adolescents with attention deficit disorder but not in individuals of the

same age range with a diagnosis of attention deficit hyperactivity disorder.
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Study
1D

Methylphenidate

ES (95% ClI)

ADD; anxiety; <=18 years* —_— 0.81 (0.61, 1.03)
ADD; decreased appetite; <=18 years” —_— 3.09 (2.47,3.73)
ADD; dizziness; <=18 years* + > 3.49(1.19,9.31)
ADD; drowsiness; <=18 years* 1.67 (0.94,2.72)
ADD; headache; <=18 years* —_— 1.50 (1.02, 214)
ADD; insomnia; <=18 years* —_— 1.55(1.30, 1.81)
ADD; stomach ache; <=18 years™ + 1.60 (0.99, 2.42)
ADHD; accidental injury; 6-17 years * € 0.99 (0.48, 2.07)
ADHD:; affective AE; 6-17 years * € 4 > 2.39 (0.48, 11.96)
ADHD; aggression; 6-17 years * € 4 1.16 (0.17, 7.80)
ADHD; confusion; 6-17 years * € 1.01 (0.22,4.73)
ADHD; cough; 6-17 years * € * 0.95 (0.41, 2.18)
ADHD; decreased appetite; 6-17 years * —_—— 3.66 (2.56, 5.23)
ADHD; decreased weight; 6-17 years * . > 3.89 (1.43, 10.59)
ADHD; depressed; 6-17 years * 1.41 (0.86,2.29)
ADHD; diarrhea; 6-17 years * € + 1.07 (0.41, 2.74)
ADHD; dizziness; 6-17 years * > 2.50 (0.70, 8.99)
ADHD; drowsiness; 6-17 years * —_— 1.27 (0.82, 1.98)
ADHD; dyspepsia; 6-17 years * 4 1.80 (0.71, 4.54)
ADHD; fatigue; 6-17 years * € g 0.76 (0.36, 1.63)
ADHD; gastroenteritis; 6-17 years * . >~ 4.63 (0.99, 21.72)
ADHD; headache; 6-17 years * —_ 1.22 (0.90, 1.64)
ADHD; influenza; 6-17 years * <«—+ 0.65 (0.20, 2.10)
ADHD; insomnia; 6-17 years * € g 1.31 (0.35,4.93)
ADHD:; irritability; 6-17 years ~ —_—— 1.11 (0.77, 1.60)
ADHD:; nasal congestion; 6-17 years * + 1.19 (0.59, 2.41)
ADHD; nasopharyngitis; 6-17 years * ¢ 1.15(0.70, 1.87)
ADHD; nausea; 6-17 years * —_—— 1.30 (0.85, 1.99)
ADHD; nervousness; 6-17 years * 4 2.52(0.82, 7.76)
ADHD; pharyngitis; 6-17 years * € > 2.43 (0.49, 12.05)
ADHD; QT interval; 6-17 years * € ¢ 0.81 (0.13, 5.00)
ADHD; psychosis; 6-17 years * € + > 1.78 (0.19, 16.96)
ADHD; pulse; 6-17 years ~ + 3.41 (0.87,5.94)
ADHD:; pyrexia; 6-17 years * € " g > 1.02 (0.01, 87.72)
ADHD; skin disorder; 6-17 years * * > 0.52 (0.01, 26.44)
ADHD; sleeping problems; 6-17 years * —_— 1.60 (1.15, 2.23)
ADHD; somnolence; 6-17 years * <& 0.59 (0.11, 3.11)
ADHD; stomachache; 6-17 years * —— 1.30 (1.00, 1.69)
ADHD; syncope; 6-17 years * € 2.92 (0.07, 411)
ADHD; tics; 6-17 years * € 2 0.85 (0.26, 2.79)
ADHD; URTI; 6-17 years * 4 1.19 (0.68, 2.06)
ADHD; viral infection; 6-17 years * € g 0.70 (0.23, 2.15)
ADHD; vomiting; 6-17 years * —_— 1.17 (0.76, 1.79)
ADHD; worried; 6-17 years * 1.37 (0.84, 2.25)
| | | |
5 1 2 4 8

Favours drug |

Figure 15 — Summary of effect sizes for methylphenidate

Favours placebo
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3.5 Decreased Risks

44% of the total results reached statistical significance. The majority of these results indicated an
increased risk for the treatment. However, among them there were 11 results that indicated a
decreased risk where the adverse event was experienced more often by individuals taking
placebo. All of the decreased risks were outlined below in Table 28 along with their respective
study characteristics. The only antidepressant to present a decreased risk was bupropion. None
were reported for the class of anxiolytics, mood stabilisers or stimulants. The 10 remaining
decreased risks pertained to antipsychotics. Specifically, they were reported for aripiprazole,
risperidone, olanzapine, quetiapine and chlorpromazine. They were highlighted below in order to
offer a complete and non-biased overview of my results regardless of the direction of magnitude.
In order to properly rely on the data extracted in this umbrella review, | assessed the quality of

the included systematic reviews with the AMSTAR appraisal tool. In the next section, | present

the results of the quality appraisal.

Medication Diagnosis Age Adverse Event | OR or RR* 95% CI N k
Olanzapine *° Other 20-60 years | QT prolongation *0.3 0.2,07) | 869 | 6
) Schizophrenia
Chlorpromazine | or non-affective
disorders 18-64 years Weight loss 0.4 (0.2, 0.7) 165 5
Risperidone ** Dementia | 77-84 years Edema 0.5 (0.3, 0.8) * 4
Use of
Olanzapine *° Other 20-60 years | benzodiazepines *0.5 (0.3,1.0) | 1055 | 7
Risperidone > | Autism or ID | <=18 years Sedation *0.5 (0.4, 0.7) * 5
] Major
Bupropion depression >=18 years Somnolence 0.6 (0.4,0.9) | 4098 | *
e Bipolar
Quetiapine disorder 10-65 years Mania 0.6 (0.4, 0.9) * 6
e Bipolar
Quetiapine disorder 10-65 years Headaches 0.7 (0.5, 0.9) * 6
Quetiapine > | Schizophrenia | >12 years AIMS *0.7 (0509) | 799 | 4
Aripiprazole ®* | Autism or ID | <=18 years | Weight gain 0.8 (0.7, 0.9) * 2
Aripiprazole ** | Autism or ID | <=18 years Sedation 0.8 (0.7, 0.9) * 2
Risperidone °* | Autism or ID | <=18 years Weight gain *0.9 (0.8, 1.0) * 5

Table 26 — Decreased risks associated with individual medications
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3.6 Quality Assessments of Included Reviews (The AMSTAR Tool)

The ‘Assessing the Methodological Quality of Systematic Reviews’ or ‘AMSTAR’ tool was
used to evaluate the quality of every systematic review included in this umbrella review. In the
scoring system, the higher the score, the better the quality of the review, thus scores of 0 to 3
were considered ‘low’, 4 to 7 ‘medium’, and 8 to 11 ‘high’ quality (http//amstar.ca/index.php).
Of the 69 reviews, 10 were rated as ‘medium’ quality and 59 were rated as ‘high’ quality (Figure

16). Additional details of the AMSTAR quality assessment are presented in Appendix C.

AMSTAR Quality Assessment
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Figure 16 - AMSTAR Scores for Included Reviews — Each bar represents one review. Individual review
AMSTAR scores are detailed in Appendix C.
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Chapter 4: Discussion

4.1 Overview

The aim of this thesis was to present an umbrella review of the adverse events of the most
commonly prescribed psychiatric medications. The previous chapter summarised the main
findings of this umbrella review while this chapter will assess its strengths and limitations. Also,
the AMSTAR quality appraisal of eligible reviews was discussed and the implications of the

review’s findings and directions for future research were considered.

4.2 Principal Findings

There was evidence that of the total 24 medications that were strongly associated with specific
adverse events, only four could be classified as having very strong magnitudes of effect.
Specifically, amitriptyline was linked to sexual dysfunction and dry mouth, aripiprazole was
linked to somnolence, clozapine was linked to weight gain and olanzapine was also linked to
weight gain. It must be noted that the 95% confidence intervals for these outcomes were wide,

which suggests some uncertainty about the exact strength of the associations.

During data analysis, medications whose adverse events met the criteria for “strong” but not
“very strong” effect estimates were identified. First, antidepressants were exammed. Specifically,
sedation, dyspepsia, increased appetite, tachycardia, dizziness, constipation, urinary problems,
anticholinergic adverse events and amblyopia met the threshold and were linked to amitriptyline
in individuals with major depression. Somnolence was strongly associated with citalopram,
desvenlafaxine, duloxetine and escitalopram in individuals with major depression. Somnolence
and suicidal tendencies were observed with paroxetine. Venlafaxine seemed to increase an

individual’s chances of experiencing somnolence and suicide-related events in individuals with
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major depression. No adverse events of bupropion, fluoxetine, sertraline and trazodone were

sufficiently prevalent to have statistical strength and could not be classified as strong.

Next, the adverse events of antipsychotics with strong effect sizes were analysed. For instance,
aripiprazole was linked to akathisia, extrapyramidal symptoms, sedation, drooling, tremor,
weight gain, and somnolence. Acute movement disorders (dystonia), loss of consciousness,
weakness, photosensitivity, eye pigment problems, dry mouth, weight increase and salivation
were linked to chlorpromazine. Aside from weight gain, clozapine had significant zero adverse
events. Akathisia, rigidity and tremor occurred more frequently in individuals who took
fluphenazine and had a diagnosis of schizophrenia. Haloperidol was strongly associated with
dystonia, akathisia, parkinsonism, needing antiparkinson medication, blurred vision, tremor,
rigidity, sleepiness, weight gain, drowsiness, extrapyramidal symptoms and sedation. The
evidence indicated that olanzapine was linked to abnormal gait, fever, weight gain, somnolence,
extrapyramidal symptoms, drowsiness, sedation, increased appetite, dry mouth, abnormal gatt,
and urinary infection. Quetiapine can increase individuals’ chances of experiencing weight gain,
somnolence, sedation, somnolence and dry mouth. The data indicated that risperidone was linked
to cerebrovascular events, abnormal gait, peripheral edema, weight gain, somnolence,

extrapyramidal symptoms, increased appetite and stroke.

Subsequently, 1 considered the adverse events of sufficient statistical strength for mood
stabilisers, anxiolytics and stimulants. None were found for lithium. Valproate was associated
with gastrointestinal problems and urinary tract infection, thrombocytopenia and dizziness. In
terms of anxiolytics, no adverse events were associated with hydroxyzine, however, dizziness

was linked to buspirone. Lastly, | analysed the results for psychostimulants. Amphetamine salts
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and lisdexamfetamine had a strong association with decreased appetite and insomnia in children
and adolescents with attention deficit hyperactivity disorder. Meanwhile, decreased appetite and
weight loss were linked to methylphenidate in children and adolescents with attention deficit

hyperactivity disorder.

Many medications were linked to adverse events through a weak or moderate strength of
association. Certain medications, such as bupropion, fluoxetine, sertraline and lithium, only

reported weak or moderate strengths of association.

Additionally, there were no eligible papers for a select number of included medications. These
medications were clomipramine, alprazolam, diazepam, lorazepam and carbamazepine. It cannot
be assumed that no evidence existed for these medications in relation to adverse events, merely it
was highlighted that no relevant reviews were identified. Also, the evidence indicated that

trazodone and hydroxyzine were not linked to any adverse events.

The high heterogeneity in the results prevented pooling the risk estimates for adverse events. The
included systematic reviews studied populations of different age ranges and diagnoses.
Additionally, these papers typically looked at varying outcomes. The clear differences in
populations, diagnoses, interventions, dosages, and treatment durations across the reviews would
render summary effects meaningless.2® However, the results were stratified according to
diagnosis and then by adverse event to maximize the clarity and organisation of the extracted

data in the forest plots.

Certain adverse events demonstrated statistical strength in one review and not in another. This

variation in results including examples will be examined in a section below entitled Variation in
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Results: Exploring Different Directions of Evidence. The variation is important to investigate as
it may affect the clinical implications of the results. It is required when considering the results to
also take into account the study characteristics extracted from the eligible reviews, including the
age and diagnosis of research participants, as well as the medication and quality rating of the

review.

This umbrella review found more non-significant associations with adverse events than
significant associations among the included systematic reviews. In Table 25, | highlighted the
percentage of adverse events that reached statistical significance and those that did not per class
of medications and overall | found that 56% of the overall results were non-significant, which
suggests that any simplistic notion that all these medications are associated with adverse effects
across all domains is not supported by evidence. It is therefore misleading to exclusively present

the significant associations as the proportion of non-associations is high.

4.3 Challenges in Analysing Adverse Events

There were challenges that arose when trying to retrieve data on adverse events. First, many of
the identified papers were solely analysing efficacy outcomes without investigating tolerability
outcomes. Additionally, when tolerability outcomes were included, they were often summarised
by the total number of dropouts in the review without analysing the prevalence rates or effect
estimates for specific adverse events. This umbrella review did not focus on the number of
participants who experienced an adverse event so severe that they dropped out of the study but
the owverall prevalence of an adverse event occurring. However, the Cochrane Collaboration has
published numerous systematic reviews that are very thorough in terms of reporting adverse

events.
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Another difficulty was that the included systematic reviews used different labels for similar
adverse events. For example, | extracted data for “suicide,” “suicidality,” “suicide-related
events,”  “suicide attempts,”  and “treatment ~ emergent  suicidal  ideation/suicide
attempt/preparatory actions toward imminent suicidal behavior.” It was difficult to determine
when the differences between definitions of adverse events warranted the creation of separate
categories of adverse events instead of grouping them all together in order to make the
presentation of results as clear as possible. Additionally, certain reviews grouped two or three
adverse events into one category and others did not. Specifically, the following adverse events
were frequently categorized into one outcome: nausea and vomiting; sedation, sleepiness,
drowsiness, sleeping problems and somnolence; extrapyramidal symptoms and needing
anticholinergic medication. This reporting style added additional difficulty to the process of
classifying adverse events into neurological, constitutional, gastrointestinal and other categories.
For instance, a label such as “insomnia/somnolence” could be classified into two categories as
insomnia is regarded as a constitutional outcome and somnolence or a depressed level of

consciousness is considered a neurological outcome.

On occasion, reviews included participants without co-morbidities but with a variety of different
diagnoses. For instance, one review included participants with a diagnosis of either bipolar
disorder, schizophrenia spectrum disorder, autism spectrum disorders or oppositional defiant
disorder. It was difficult to compare and contrast the results of this paper with other reviews
when the populations did not share the same diagnosis or set of diagnoses. Additionally, it was
challenging to extrapolate the clinical implications of the reported effect estimates to other

settings given that the population inclusion criteria in certain reviews were so broad.
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Certain systematic reviews indicated that their included studies only reported adverse events if
the incidence was either statistically significant or had a frequency of 10% or greater. This type
of methodology might lead to an underreporting rare adverse events, such as agranulocytosis,
which has been linked to clozapine, or ocular problems, which have associated with
thioridazine.2* Thus decreased likelihood of extracting and analysing rare adverse events is a

limitation of this umbrella review.

An additional challenge of this umbrella review was the quantification of certain adverse events.
Tardive dyskinesia, among other adverse events, develop as a result of long-term treatment.
Systematic reviews with long-term data were needed to properly assess these types of outcomes
however long-term data is often absent.*® Additionally, there are ethical factors to consider.
Concerns have been raised regarding the design of long-term placebo-controlled trials that
involve participants with severe mental illness who may need effective treatment immediately

instead of being given placebo.

4.4 Variation in Results: Exploring Different Directions of Evidence

The results of this umbrella review suggest that age and diagnosis can affect the risk of an
adverse event. It has been previously reported that the incidence and severity of an adverse event
can vary depending on a number of patient characteristics including age, diagnosis, sex,
ethnicity, medical comorbidity, genetic and geographic factors.2® However, | found no umbrella
review that previously documented and compared the variation in adverse event rates between
the most commonly prescribed psychiatric medications and for a wide spectrum of psychiatric

conditions.
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| analysed the variation in results to highlight which drugs and populations reported different
directions of evidence. | started by looking at any contrasting results among the class of
antidepressants. Fluoxetine and paroxetine were the only antidepressants of interest. Fluoxetine
associated with insomnia in a meta-analysis comprised of adults with depression. However, this
link was not reported in adults with obsessive compulsive disorder. | also found variation in the
evidence extracted for paroxetine. Specifically, paroxetine and suicidality were linked in adults
with major depression but not in children and adolescents with the same diagnosis, nor in

children and adolescents with obsessive compulsive disorder.

62% of the total variation reported in this umbrella review was for antipsychotic medications.
This can be potentially attributed to the sheer volume of data reported for this class of
medications relative to the others. Specifically, four of the seven antipsychotics had variation in
their extracted results. The medications with the most variation in their results were summarised
in Table 27 below (with the results reported in full in Appendix F). | first analysed the variation

for aripiprazole.

Variation was found for akathisia, extrapyramidal symptoms, tremor and somnolence in the
systematic reviews studying aripiprazole. Akathisia was linked to aripiprazole in individuals with
bipolar disorder and schizoaffective disorder, as well as in adults with schizophrenia. However, a
separate systematic review that involved participants with schizophrenia directly challenged this
conclusion by reporting no significant association. This review failed to report certain basic
study characteristics, such as the population’s age range, which made further investigation

difficult.
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Extrapyramidal symptoms, somnolence and tremor was associated with aripiprazole in certain
populations but not in others. For instance, Ching found a strong association between
aripiprazole and tremor in 6- to 17-year-olds with either autism spectrum disorder or pervasive
developmental disorder.*® Conversely, Brown found no association in individuals with either
bipolar or schizoaffective disorder. However, the age range used in the latter review was very

wide and included children, adolescents, adults and older adults.

In terms of the results for risperidone, differences were found for abnormal gait, weight gain,
somnolence, anticholinergic use and extrapyramidal symptoms. For instance, abnormal gait was
linked to risperidone in older adults with Alzheimer’s disease.*® However, Tan found no

association abnormal gait in 77- to 94-year-old individuals with a dementia diagnosis.*®

There was variation in the results for olanzapine, specifically for anticholinergic use and
extrapyramidal symptoms. For example, the drug associated with extrapyramidal symptoms in
children and adolescents with schizophrenia and bipolar disorder. However, other systematic
reviews reported no link between olanzapine and participants with schizophrenia spectrum

disorder or major depression (with separate reviews reporting ORs or RR between 0.7 and

1'1).42,54,83

During the analysis, | recognized that there may have been additional factors that contributed to
the variability in adverse outcome reporting aside from patient characteristics. Drug-related
variables such as the type of drug, administration route, treatment duration, dosage and
bioavailability have also been documented as factors that can influence the incidence and
severity of adverse events.®® | analysed the difference in drug-related variables, such as dosage

and study duration, for quetiapine.

74



There was variation in quetiapine’s results for extrapyramidal symptoms, urinary tract
symptoms, and constipation. For instance, there was disagreement with respect to quetiapine’s
association with extrapyramidal symptoms in individuals with a diagnosis of bipolar depression.
One study found a moderate link in individuals with acute bipolar depression between the ages
of 10 and 65. In the second systematic review involving outpatients between the ages of 18 and
65 years with a diagnosis of bipolar depression, quetiapine did not associate with extrapyramidal
symptoms. There was much more variability in the first systematic review’s duration (1 to 12
weeks) and dosage (60 to 600 mg/day), and the setting was unclear. The dosage used in the
second review was 300 mg/day for a total duration of eight weeks. No association was found
between quetiapine and extrapyramidal symptoms in individuals with Alzheimer’s disease,
dementia, schizophrenia or major depression.®##°%°% Many methodological differences, such as
differences in patient-related and drug-related variables, existed among the included systematic
reviews for quetiapine. Taking into account these differences provided a greater depth of

analysis.

Valproate was the only mood stabiliser to report variation in its results. Specifically, different
directions of evidence were found for dizziness and sedation. For instance, valproate associated
with sedation when individuals had a diagnosis of dementia, schizophrenia and schizoaffective

disorder but not bipolar disorder, autism spectrum disorder or intellectual disability.

Lastly, |1 observed different directions of evidence reported in the stimulant class of medications,
namely lisdexamfetamine and methylphenidate. Variation in the outcomes for headaches and
nausea were found for lisdexamfetamine. Citrome reported significant associations between

lisdexamfetamine and these outcomes in adults with binge eating disorder, but none were found
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in children and adolescents with attention deficit hyperactivity disorder.®’” However, the study
durations were quite different; Citrome’s study duration ranged between 11 and 104 weeks
whereas the Punja review ranged from 14 to 63 days. The outcomes with different directions of
evidence for methylphenidate were abdominal pain, dizziness, insomnia and headaches. For
instance, the drug associated with dizziness, insomnia and headaches in children and adolescents
with attention deficit disorder but not in children and adolescents diagnosed with attention deficit
hyperactivity disorder.”® In the systematic review by Citrome, the setting, dosage and duration
were unclear. In the Punja review, the study population included inpatients and outpatients, the
dosage administered ranged from 5 to 70 mg per day and the study duration ranged from one
week to six months. Without the relevant data from the first systematic review, it was
challenging to investigate further or to hypothesise which factors the variation in results for

methylphenidate could have been attributed.

It is uncertain if common mechanisms exist between the included medications and the variation
in reported adverse events. One factor to consider is the possibility of drug-disease interactions
for these psychiatric medications. Drug-condition or drug-disease interactions can occur between
a drug and a patient’s medical condition and can make the drug potentially more harmful to the
individual.’® Drug-disease interactions were not mentioned in the majority of the eligible
systematic reviews in this umbrella review. The drug mechanisms of many psychiatric
medications including the impact that alterations in drug metabolism, absorption, excretion and
distribution can have on the efficacy and tolerability outcomes in patients is not yet entirely
understood.®® However, the investigation of drug mechanisms and their outcomes was beyond

the scope of this review.
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Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis
1 2 3 4 5 6 7 8 9 10
ARIPIPRAZOLE
Bipolar or ASD or Acute PDD or ID Bipolar Schizoaphre Schizophre | Dementia Bipolar I, Schizo;)hre
schizoaffe pDD *° mania >4 & depression nia>® nia &L 11, Acutely nia '’
ctive 48 spectrum Manic or
disorder " 82 Mixed
Extrapyramidal States™®
symptoms
All ages C&A Adults Children Adults Unclear Adults Unclear All ages Adults
Age:
*22(15, *1.9(0.9- 1.4(1.0 24 (0.9, *32(23, 1.1(06, 1.0(0.8, 1.3(0.7, *24(19, *1.6 (0.6,
ORor RR*: 34) 3.7) 1.9) 5.2) 45) 2.0) 1.2) 2.6) 3.2) 42)
RISPERIDONE
Alzheimer' | Schizophre | PDD orID Dementia Schizo;)hre Bipolar SchizoPhre Dementia Other > Dementia
s disease niaor “a or nia>® disorder nia*? 50 80
bipolar37 Alzheimer'
Extrapyramidal s7°
symptoms
Older C&A C&A Older Unclear Unclear Adults Unclear C&A Older
. adults adults adults
Age:
18(1.0, 3722, 3717, 1912, 1.1(05, 42(26, 13 3.0(2.0, 3420, 1.8 (14,
OR or RR*: 3.2) 6.0) 7.2) 3.0) 2.6) 7.1) (0.9,1.7) 4.7) 5.5) 2.4)
QUETIAPINE
Schizophre Bipolar Generalise Schizosphre Major Schizolahre Dementia Alzheimer Acute *
niaor depression d anxiety nia>® depression nia*? 20 's disease bipolar
Extrapyramidal bipolar * 48 51 e EC depression
symptoms 55
C&A Adults Adults All ages All ages Adults Unclear Older All ages *
Age: adults
25(0.9, *1.4 (0.9, 1.8 (1.1, *1.0 (0.7, 1.8(0.9, 0.9 (0.6, 12 (05, 0.9 (0.4, *28 (2.1, *
OR or RR*: 6.1) 2.2) 2.9) 1.3) 3.6) 1.3) 3.1) 2.0) 3.6)

Table 27 — Variation in results by individual medication

= association is not significant, C&A = Children and adolescents,* = RR

4.6 Strengths and Limitations

This is the first umbrella review to synthesise data for a broad range of adverse events for an

extensive list of psychiatric medications and across psychiatric diagnoses. A large volume of

data was collected from research publications in many different countries. Although it was not

feasible to combine all the extracted data into forest plots, the characteristics for every review

that met inclusion criteria are displayed in the appendix section. Hence, a greater depth of

analysis was achieved with this umbrella review. The study characteristics and quality of each

review were analysed allowing for a comprehensive overview.
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There are strengths and limitations of the umbrella review design. An advantage of this
methodology is that it allows for the analysis of multiple outcomes and/or multiple treatments at
the same time. For the purpose of comparing a broad spectrum of medications with one another
for the prevalence of adverse events, the umbrella design is preferable. The umbrella review
mherently provides a “wide view of the evidence landscape” (Leucht, 2015). This large scope of
analysis is often necessary to inform clinical guidelines and practice, which is the main purpose
of this umbrella review. | aim to offer a clear view of the harms associated with each medication
of interest. In addition, the Cochrane collaboration has shown interest in using the umbrella
review methodology to group its pre-existing systematic reviews under larger umbrella reviews.
Arguably, this methodology will become more commonplace once researchers and clinicians
recognize its importance in the synthesis and analysis of clinical data as the literature continues
to grow in the medical field. | prospectively registered the protocol for the review on
PROSPERO, an international register of systematic reviews, on March 31%, 2016. As a resul,
there was increased transparency and accountability with regard to the research objectives and
methodology. In addition, there was no funding for this umbrella review, which minimizes the
risk of sponsorship bias, although it may still be present in the individual systematic reviews that

comprised this umbrella review.

The umbrella review research design has a number of limitations. The researcher must assess
whether the data can be analysed together and whether the data can be extrapolated to individual
patients. 1 accounted for these limitations by searching for reviews with similar research designs
and populations so that the data were either comparable or if there were great differences, that
they would be explicitly written in this report. The included reviews were largely comprised of

RCTs that used a placebo comparator and whose population had no comorbidities and was taking
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no other medication at the time of the trials. Furthermore, in the quantitative analysis reviews
were separated by diagnosis so that the results could be appropriately interpreted and
extrapolated to patients with corresponding conditions. In addition, either the age range or the
median age for the included reviews was indicated in the forest plots so the reader can
distinguish between children and adolescents, adults and older adults. | aimed to retrieve data
that could be converted into ORs or RRs, however, reviews often did not report the necessary
prevalence data. Therefore, | extracted SMDs and converted them to ORs, however, papers that
presented data that could not be converted to ORs or RRs were not a main component of this

thesis.

As with every systematic review, the quality of an umbrella review is highly dependent on the
studies that it comprises. To address this concern, the AMSTAR quality assessment tool (Table
2) was used. All of the included reviews had a quality rating that was either medium or high. A
limitation of the AMSTAR tool is that it largely analyses the quality of the review and not of the
primary studies involved. Therefore, even low quality trials could constitute a review that is
given a high AMSTAR rating. However, given the scale of this umbrella review it was not
feasible to do a risk of bias assessment for each primary study in the included systematic
reviews. When two reviews focused on the same population, adverse events and medication, the
most recent review was selected to be included in the final set. Theoretically, this could have
been a limitation as the AMSTAR quality assessment rating was not factored in during this

process.

This umbrella review almost meets each of the criteria in the AMSTAR quality assessment for

systematic reviews. | provided an ‘a priori’ design, conducted a comprehensive search, included
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grey literature, provided the characteristics of the included reviews, documented and assessed the
quality of the reviews, accounted for the heterogeneity of the data and thus avoided any pooling
of data and calculation of summary effect sizes, displayed the extracted data in an appropriate
manner, checked for publication bias and accounted for potential conflicts of interest in all
eligible reviews. Although there were two independent researchers screening the data, only one
was available to extract the data from the 70 reviews. However, the second researcher rigorously
checked the work of the first extractor to minimize any chance of error and disagreements were

arbitrated by a third researcher, Andrea Cipriani.

The umbrella review methodology provides a wide scope of the literature, however, it may have
caused me to exclude clinically relevant data. There exist trials that have analysed adverse events
and the included medications of interest but were ultimately undetected as they were not part of a
larger systematic review. None of the reviews in the final set provided data on clomipramine,
alprazolam, diazepam or lorazepam. The lack of data may be a result of the filters that sifted out

studies that were not systematic reviews.

Although my inclusion criteria were based on the most commonly prescribed medications in
2013 mn addition to the World Health Organization’s Essential Medicine List, certain common
medications were excluded. For example, atomoxetine, a medication that is often prescribed for
individuals with attention deficit hyperactivity disorder was excluded. In addition, the focus of
my inclusion criteria was antidepressants, antipsychotics, anxiolytics, mood stabilisers and

stimulants. Other types of medications, such as Z-drugs and melatonin, were excluded.

Outcome reporting bias was accounted for in this umbrella review. Non-significant results were

presented in Main Results by Individual Medication in the forest plots and in full in Appendices
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D and E. Additionally, they were taken into account in the Variation in Results Section and
Appendix F where | compared the different directions of evidence for the same adverse events
and medications. My aim in disclosing, analysing and discussing non-significant results was

address outcome reporting bias.

The possibility of publication bias in this umbrella review was considered. The grey literature
was searched. There were conference abstracts that were included after the screening and data
extraction process into the final set of reviews. No unpublished reviews were intentionally
excluded however there may exist reviews that were not accessible online with the rigorous
search strategy implemented. Additionally, publication bias was accounted for and reported in a
number of my included systematic reviews. For instance, Almandil generated a funnel plot that
was slightly asymmetrical, which indicated a low level of publication bias.® Reasons for bias in
this review were explored and the bias was ultimately explained by a small sample size for a

select number of studies.

Outcome reporting and sponsorship bias were considered as limitations of this umbrella review.
For example, the only systematic review on chlorpromazine reported that 47 of its included trials
were judged as having a high risk of bias for selective reporting.*® It was also reported that many
of its trials were funded by the pharmaceutical industry. Another eligible systematic review
indicated that the majority of its included trials that studied quetiapine were funded by
AstraZeneca, a manufacturer of the drug.>®> However, all of the risks that were present in the
systematic reviews were documented and accounted for in the AMSTAR appraisal, which can be

found in Appendix C.

81



The quality of the trials in the included systematic reviews was at times moderate to very low
according to GRADE.*® Often, trials with few participants accounted for these poor quality
ratings. | used the AMSTAR tool to measure the quality of the eligible systematic reviews but a

highly rated systematic review by AMSTAR can still include poorly rated trials.

As a consequence of using only systematic reviews majorly comprised of randomised controlled
trial design as an inclusion criterion, this umbrella review overlooked a number of serious
adverse events. For instance, no extracted results were found for teratogenic effects despite the
established links between valproate and neural tube defects, congenital heart lesions, oral clefts

and craniofacial dysmorphic features among other forms of teratogenicity.®*

Reviews that were more than 20% comprised of populations with medical co-morbidities were
excluded, which could be a limitation. It is very common for patients with a psychiatric medical
condition to have at least one co-morbidity. However, adding these types of reviews to the set of

eligible reviews was beyond the scope of this thesis.

4.7 Overall Implications of Findings

Any incremental knowledge on the harms of a medication that a clinician is prescribing and that
a patient is taking is necessary to both parties. Adverse events have historically been
underreported and have prompted national reporting schemes, such as the United Kingdom’s
Yellow Card Scheme, so that more data can be collected about mild, moderate, severe, life-
threatening adverse events as well as any deaths related to adverse events.®® Greater efforts
should be put into establishing these types of national reporting systems to increase knowledge in

this area, which could potentially lead to medications with better tolerability profiles.
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This review may confirm what physicians already perceived or realized to be true through their
own clinical experience. However, it does offer the appropriate quantification of data to support
various claims of association. Additionally, the quality of the vast majority of the included
reviews is high, so clinicians can trust the reported data. However, the data in this review is
insufficient for clinicians to decide on a treatment plan for their patients. Clinicians need to
assess the established efficacy outcomes for their medications of interest and weigh it with the
results provided in this review. People may think that a review solely focused on the adverse
events of psychiatric medications is to propagate the frequently publicised objections to the use
of these drugs and the notion that they should not be used as a treatment option. To the contrary,
clinicians should utilize this data on harms to be more precise when choosing medical agents to

treat their patients.

Adverse events often lead to poor compliance outcomes with medication, therefore additional

research on this topic is clinically relevant.’”*

More data could have been analysed if authors had
clearly explained their populations, interventions, comparators, outcomes, as well as the types of
studies in their reviews. For future systematic reviews, these details should be clearly and
concisely stated. Additionally, there were no eligible reviews on clomipramine, alprazolam,
diazepam, lorazepam, and carbamazepine. However, good quality trials of these medications
may exist and the lack of data may simply be an indication of few, if any, systematic reviews and
meta-analyses. Therefore, there should be greater efforts to synthesize existing randomised

controlled trials into good quality systematic reviews because otherwise the synthesis of

systematic reviews under larger umbrella reviews will not be feasible.
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4.8 Conclusion

Most of the medications in the inclusion criteria were linked to adverse events. The strength of
the effect sizes varied greatly, however. The statistically strongest associations were the
following: amitriptyline was linked to sexual dysfunction and dry mouth, aripiprazole was linked
to somnolence, clozapine was linked to weight gain and olanzapine also was linked to weight
gain. | identified additional adverse events that demonstrated significant differences, although
weaker than those mentioned above, for most of the included medications and reported the
variability in outcomes among individuals with different ages and diagnoses. The specific harms
of medications should be taken into account during clinical decision making, especially if the
patient’s medical history indicates that an alternative treatment option would be better suited.
The efficacy profiles of the included medications should be weighed in tandem with the provided

results to optimize patient outcomes.

The burden of adverse events on patients has been documented and the impact can be long term.
Therefore, further investigation into the adverse events of psychiatric medication is needed to
facilitate clinical decision-making, optimize patients’ compliance with their medication and

improve overall health outcomes.
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Appendix A — Formulae Used in Methods

1) Converting a Cohen’s d or alternative SMDs to an Odds Ratio:

Cohen’s d = Log OR(\3/[])
Or, OR = eHdN?

2) Converting prevalence rates to an Odds Ratio:

OR=(a/b)/(c/d)
=(a*d)/(b*c)

Where a = number of individuals in the exposed group who experienced the adverse event
b = number of individuals in the exposed group who did not experience the adverse event
¢ = number of individuals in the control group who experienced the adverse event
d = number of individuals in the control group who did not experience the adverse event

3) Converting an Odds Ratio to a Relative Risk:

RR = OR/[1-Po+(Po X OR)]

Where Py =baseline risk or prevalence



Appendix B - PRISMA Checklist

Section/topic Page # Checklistitem

studies

TITLE

Title 3 | Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary iv| Provide a structured summary including, as applicable: background; objectives; data sources; study
eligibility criteria, participants, and intenentions; study appraisal and synthesis methods; results; limitations;
conclusions and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 1-3 | Describe the rationale for the review in the context of what is already known.

Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions,
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available,

registration provide registration information including registration number.

Eligibility criteria 5-7 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years
considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources 4-5 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to
identify additional studies) in the search and date last searched.

Search 4-5 | Present full electronic search strategy for at least one database, including any limits used, such that it could
be repeated.

Study selection 6, 15 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if
applicable, included in the meta-analysis).

Data collection process 7-8 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any
processes for obtaining and confirming data from investigators.

Data items 7-9 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any
assumptions and simplifications made.

Risk of bias in individual 8 | Describe methods used for assessing risk of bias of individual studies (including specification of whether

this was done at the study or outcome level), and how this information is to be used in any data synthesis.




Summary measures

9-10

State the principal summary measures (e.g., risk ratio, difference in means).

Synthesis of results

9-10

Describe the methods of handling data and combining results of studies, if done, including measures of
consistency (e.g., Iz)for each meta-analysis.)

Risk of bias across 4, 8 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias,

studies selective reporting within studies).

Additional analyses - | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done,
indicating which were pre-specified.

RESULTS

Study selection 12-15 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for
exclusions at each stage, ideally with a flow diagram.

Study characteristics 85, H-ZZ | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up
period) and provide the citations.

Risk of bias within 66, D-F | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

studies

Results of individual H-ZZ | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each

studies intervention group (b) effect estimates and confidence intenals, ideally with a forest plot.

Synthesis of results 16-65 | Present results of each meta-analysis done, including confidence internvals and measures of consistency.

Risk of bias across 66, D-F | Present results of any assessment of risk of bias across studies (see Item 15).

studies

Additional analysis - | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see
Item 16]).

DISCUSSION

Summary of evidence 67-77,82- | Summarize the main findings including the strength of evidence for each main outcome; consider their

83 | relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 77-82 | Discuss limitations at study and outcome lewel (e.qg., risk of bias), and at review-level (e.g., incomplete
retrieval of identified research, reporting bias).

Conclusions 83-84 | Provide a general interpretation of the results in the context of other evidence, and implications for future
research.

FUNDING

Funding 78 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of

funders for the systematic review.




Appendix C - Quality Rating of Included Reviews (Using the AMSTAR Checklist)

Review Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Score  Quality
Adams_2014%° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Adams_2013%8 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 1 High
Alberti_2015 7 Yes Yes Yes Yes Unclear Yes Yes Yes Yes Unclear Unclear 8 High
Aleman_2001 8 Yes Unclear Yes Unclear No Yes Yes Yes No No No 5 Medium
Almandil_2013 6 Yes Yes Yes Yes No Yes Yes Yes Yes Yes No 9 High
Arbaizar_2009 e Yes Unclear Yes Yes No Yes Yes Yes Yes Yes No 8 High
Ballard_200649 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Barbui_2008 34 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 10 High
Beach_2014 o4 Yes Yes Yes Yes Unclear Yes Yes Yes Yes Yes No 9 High
Belgamwar_2009 & Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Bridge_2007 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Brown_2013 n Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Burgess_2001 ot Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Chessick_2006 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Ching_2012 40 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Cipriani_2013 64 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Cipriani_2006 53 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Citrome_2015 o7 Yes Unclear Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes 7 Medium
Cohen_2012 87 Yes Yes Yes Yes Yes Yes Yes Yes Unclear Unclear Yes 9 High
Cohen_2013 4 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes 8 High
Coleman_2012 i Yes Unclear Yes Yes Yes Yes Yes Yes No No No 7 Medium
Davidson_2000 7 Yes Yes Yes Yes Yes No Yes Yes Yes Unclear Unclear 8 High
DeFruyt_2012 48 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 10 High
DeHert_2011 ° Yes Yes Yes Yes No Yes Yes  Unclear Yes Unclear No 7 Medium




Depping_201051
Duggan_2009 %
Fink_20037°
Flank_2014°%?
Gao_2008°°

Gartlehner_2015 %

Geddes_2004 °2
Guaiana_201096

Hetrick_2010 °*

Holtmann_2006 16

Huband_2010"*
Hulshof_2015 8
Hutton_2015°°
Jensen_20155
Kishi 2012 >°
Kishi_2015 5
Komossa_2010 47
Leucht_2012°
Leucht_2009*?
Lonergan_2009 66

Macritchie_2003 65

Maher 2011 °°

Matar_2013 >

McKnight 2012 %

McQuire_2015°2
Meduri_2016°°
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Oya_201577 Yes Yes Yes Yes No Yes Yes Yes Yes Yes No 9 High
Powney_2012* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Pringsheim_2011°¢ Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Unclear Unclear 6 Medium
Punja_2016° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Rendell_2003% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Schachter_2001 Yes Yes Yes Yes Unclear  Unclear  Yes Yes Yes Yes Unclear 8 High
Scherk_2007%* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Schneider_2006%° Yes Yes Yes Yes No Yes Yes Yes Yes Yes No 9 High
Schneider_2005° Yes Yes Yes Yes No Yes Yes Yes Yes Yes No 9 High
Schwarz_2008 8 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
smith_2010°" Yes Unclear  Yes Yes No Yes Yes Yes Yes Yes No 8 High
Soomro_2008 ¥ Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
srisurapanont_2004>" Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Stoffers_2010*° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
Storebo_2015 o Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 High
suttajit_2014 >° Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes 10 High
Tan_2015 ‘8 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes 10 High
Thomas_2015 ! Yes Yes Yes Yes No Yes Yes Yes Yes Yes No 9 High
Whittington_2004 ** Yes Yes Yes No No Yes Yes Yes Yes  Unclear  Unclear 7 Medium

Appendix D — Study Characteristics of Included Reviews

Items not recorded in the review are marked with an asterisk.

Abbreviations: N = sample size, k = number of studies. For reviews that did not provide an age range but reported either a mean or
median age, it was recorded instead.






ANTIDEPRESSANTS

AMITRIPTYLINE

Author & Year Diagnosis Adverse Age Other Effect | 95% CI N k Drug Placebo NNH/NNT Dose Duration Setting
Events % %
Sedation/ .
. Inpatients
. . Sleepiness/ 15-93 3.69 - 25-350 3-12
Leucht, 2012 Major Depression Somnolence/ years * 55 8.2 1690 | 13 * * * mg/d weeks tantq .
Drowsiness outpatients
Inpatients
. - 15-93 3.19- 25-350 3-12
Leucht, 2012 Major Depression Tremor years * 5.68 101 1230 | 10 * * * mg/d weeks anq
outpatients
Rash Inpatients
. . 15-93 0.37- 25-350 3-12
Leucht, 2012 Major Depression (Dermal years * 7.44 147.92 140 2 * * * mg/d weeks anq
Rash) outpatients
Inpatients
. . . 15-93 . 0.28 - . . . 25-350 3-12
Leucht, 2012 Major Depression Sweating years 1.82 12 339 2 mg/d weeks ant:i
outpatients
Inpatients
. . Sexual 15-93 454 - 25-350 3-12
Leucht, 2012 Major Depression . * 16.59 442 2 * * * and
Dysfunction years 60.64 mg/d weeks outpatients
Inpatients
. . . 15-93 2.49 - 25-350 3-12
Leucht, 2012 Major Depression Dyspepsia * 6.79 859 5 * * * and
years 18.52 mg/d weeks outpatients
Inpatients
Leucht, 2012 Major Depression Gastralgia 15-93 * 1.89 082- 172 2 * * * 25-350 8-12 and
years 4.35 mg/d weeks .
outpatients
Inpatients
Leucht, 2012 Major Depression '”Cregste‘j 15"‘:3 * 401 1é9254' 460 | 3 * * * 25- 3}30 \315 and
appetite years ) mg eeks outpatients
Inpatients
. . 15-93 0.49 - 25-350 3-12
Leucht, 2012 Major Depression Nausea years * 122 304 749 6 * * * mo/d weeks OUt;;[(iiems
Fatigue/Asth Inpatients
Leucht, 2012 Major Depression enia/ Slowed 15-93 * 2.44 152- 1051 | 6 * * * 25-350 3-12 and
years 391 mg/d weeks X
down outpatients
Inpatients
. - . 15-93 1.71- 25-350 3-12
Leucht, 2012 Major Depression Tachycardia years * 3.88 88 384 5 * * * mg/d weeks anq
outpatients
Low blood Inpatients
Leucht, 2012 Major Depression pressure/ 15-93 * 292 2.07 - 1246 | 8 * * * 25-350 3-12 and
Dizziness/ years 411 mg/d weeks outpatients
Syncope p
Inpatients
15-93 2.36 - 25-350 3-12
Leucht, 2012 Major Depression Constipation * 3.39 1255 | 9 * * * and
years 4.88 mg/d weeks outpatients
- Inpatients
. . Urinary 15-93 1.95- 25-350 3-12
Leucht, 2012 Major Depression * 8.73 418 3 * * * and
Problems years 39.12 mg/d weeks outpatients
Blurred Inpatients
Leucht, 2012 Major Depression Vision and 15-93 * 3.73 239~ 1055 | 10 * * * 25-350 8-12 and
years 5.82 mg/d weeks

Anmbloyopia

outpatients




Inpatients

15-93 (0] 9.38 - 25-350 3-12
Leucht, 2012 Major Depression Dry Mouth * * 135 1414 | 11 * * * and
years R 1942 mg/d weeks outpatients
) : ) : Inpatients
Leucht, 2012 Major Depression Agitation 159::2 g * * 152 02'7993 339 2 * * * 25 3;30 vfeilfs and
y ’ m outpatients
Inpatients
Leucht, 2012 Major Depression Confusion 15-93 (R) * * 2.76 1%533 228 | 4 * * * 25- 3}30 3'15 and
years : mg weeks outpatients
Inpatients
Leucht, 2012 Major Depression Headache 15-9r3 g * * 0.84 01'5249' 1173 | 9 * * * 25- ?;30 v\?lf and
years ' mg eeks outpatients
Inpatients
Leucht, 2012 Major Depression Insomnia 15'23 g * * 0.7 01'3294' 923 | 5 * * * 25- 3}30 \315 and
years ’ mg eexs outpatients
Inpatients
. . . 15-93 (0] N N 0.21- - N « 25-350 3-12
Leucht, 2012 Major Depression Diarrhoea years R 0.51 194 339 2 mo/d weeks an(_i
outpatients
Inpatients
Leucht, 2012 Major Depression Nervousness 15-93 0 * * 2.46 0.78 - 449 | 4 * * * 25-350 3-12 and
years R 8.35 mg/d weeks outpatients
. . Inpatients
. . Anticholiner 15-93 0 3.44 - 25-350 3-12
Leucht, 2012 Major Depression gic AE years R * * 6.33 11.65 279 2 * * * mg/d weeks anq
outpatients
BUPROPION
Author & Year Diagnosis A&%\éii‘tsse Age (R)’ g Other Effet | 95% CI N k Dor/::g PI%/(;ebo NNH/NNT Dose Duration Setting
. . - =>18 (0] * - 0.39 - * * - * =>6
Alberti, 2015 Major Depression Somnolence years R 0.58 086 4098 Unclear weeks Unclear
Alberti, 2015 Major Depression Insomnia =>18 0 * * 2.28 184- 5249 | * * * * Unclear =>6 Unclear
years R 2.83 weeks
Seasonal Affective 42 years . . 1.02- . . . 150-300
Gartlehner, 2015 Disorder Headache (mean) RR 1.26 156 1048 | 3 mg/d Unclear Unclear
Seasonal Affective . 42 years 11- 150-300
Gartlehner, 2015 Disorder Insommia (mean) * RR * 1.46 193 1048 3 * * * mg/d Unclear Unclear
Gartlehner, 2015 Seasonal Affective Nausea 42years | . | g * 163 112~ 1048 | 3 * * * 150-300 Unclear Unclear
Disorder (mean) 2.38 mg/d
Seasonal Affective . 42 years 0.66 - 150-300
Gartlehner, 2015 Disorder Diarrhoea (mean) * RR * 1.04 164 1048 | 3 * * * mg/d Unclear Unclear
CITALOPRAM
Author & Year Diagnosis AE(\’I:?;S: Age g g Other Effet | 95% CI N k Dor/:)jg Pli/r(:)ebo NNH/NNT Dose Duration Setting
. - . =>18 0 1.85 - =>6
Alberti, 2015 Major Depression Somnolence years R * * 3 487 3034 | * * * * Unclear weeks Unclear




. ] - ] =>18 (0] 1.21- =>6
Alberti, 2015 Major Depression Insomnia years R * * 2.15 283 3607 | * * * * Unclear weeks Unclear
Differenc
Major Depression and 31-58 . 3.93- 20-60
Beach, 2014 Healthy Subjects QTc Interval years * * e |nn2TC, 10.58 1723 696 5 * * mg/d 9-84 days Unclear
. : - P 6-18 - - 0.55 - - * - 10-40 2-15 Outpatients
Hetrick, 2012 Major Depression Suicidality years RR 153 497 418 2 mg/d weeks and mixed
Holtmann, 2006 Major Depression Suicidality ;e;ri * | RR * 1.22 02'6417' 418 | 2 * * * Unclear vaié:e}lfs Unclear
L Suicide-
\zl\églitmgton, Major Depression related ;/Se;:s * RR * 1.99 048737- * 2 * * * Unclear 10 weeks Unclear
Events )
DESVENLAFAXINE
Author & Year Diagnosis ’*E‘j/‘é?]rée Age g g other | Effet | 95%6C1 | N [ k | Dpi P'aozem NNH/NNT Dose | Duration | Setting
. ] . =>18 (o] . . 247 - . . . . =>6
Alberti, 2015 Major Depression Somnolence years R 29 34 9593 Unclear weeks Unclear
. ] - ] =>18 (0] 2.03 - =>6
Alberti, 2015 Major Depression Insomnia years R * * 234 269 9873 | * * * * Unclear weeks Unclear
Coleman, 2012 Major Depression Nausea =>18 0 * * 2.99 1.39 6.44 | 27 27% 9-12% * 50-200 Unclear Unclear
years R mg/d
DULO XETINE
Author & Year Diagnosis AE‘j/‘:;rée Age g g other | Effet | 95%6C1 | N [ k | D5 P'izd” NNH/NNT Dose | Duration | Setting
. ] . =>18 (o] . . 2.2- . . . . =>6
Alberti, 2015 Major Depression Somnolence years R 291 383 5612 Unclear weeks Unclear
. ] - ] =>18 (0] 1.62 - =>6
Alberti, 2015 Major Depression Insomnia years R * * 1.99 245 5924 | * * * * Unclear weeks Unclear
ESCITALOPRAM
Author & Year Diagnosis /AEC\jl\é?]I’tSSe Age CR) S Other Effet | 95% ClI N k Dor/:)jg PI%/(;ebo NNH/NNT Dose Duration Setting
Alberti, 2015 Major Depression Somnolence =>18 0 * * 261 181- 5276 | * * * * Unclear =>6 Unclear
years R 3.75 weeks
. . . . =>18 (¢] 1.54 - =>6
Alberti, 2015 Major Depression Insomnia years R * * 1.89 232 6981 | * * * * Unclear weeks Unclear
. . . T 6-18 0.47 - 10-45 2-15 Outpatients
Hetrick, 2012 Major Depression Suicidality years * RR * 091 176 575 2 * * * mg/d weeks and mixed




FLUO XETINE

Author & Year Diagnosis A&%\é?]rée Age (R)’ g Other Effet | 959% CI N D;’/:)Jg Plaozebo NNH/NNT Dose Duration Setting
) . : =>18 o | . . 141 - . . . =>6
Alberti, 2015 Major Depression Somnolence years R 1.98 278 2080 Unclear weeks Unclear
Alberti, 2015 Major Depression Insomnia =>18 0 * * 191 148- 2964 * * * Unclear =>6 Unclear
years R 245 weeks
Treatment-
emergent
Suicidal
Ideation/
Suicide
. . - Attempt/ 5-18 (0] N N 0.68 - 0 N « Flexible 6-16
Bridge, 2007 Major Depression Preparatory years R 1.44 308 576 6% 4% Dosing weeks Unclear
Actions
Toward
Imminent
Suicidal
Behavior
Treatment-
emergent
Suicidal
Ideation/
Suicide
. Obsessive Compulsive Attempt/ 5-18 (¢] 0.12- - Flexible 6-16
Bridge, 2007 Disorder Preparatory years R * * 3.05 76.14 132 1% 0% Dosing weeks Unclear
Actions
Toward
Imminent
Suicidal
Behavior
" ) ) - 6-18 . . 0.85- . . - 10-40 2-15 Outpatients
Hetrick, 2012 Major Depression Suicidality years RR 1.77 369 536 mg/d weeks and mixed
Suicidality
(Selfharm
Thoughts,
Holtmann, 2006 | Major Depression Seltharm, 8-18 * | RR * 1.05 0.47- 458 6% 5.70% * Unclear 8-9 Unclear
Suicidal years 234 weeks
Ideation,
Suicide
Attempt)
Soomro, 2008 Obsessive Compulsive Nausea =>18 * | RR * 1.19 0.44 - 569 * * * 50-200 6-13 Mixed
Disorder years 3.25 mg/d weeks
Soomro, 2008 Obsessive Compulsive | 100 4ache =18 | . | gR * 111 | 979 | 56 * * * 50-200 6-13 Mixed
Disorder years 158 mg/d weeks
Obsessive Compulsive . =>18 0.83 - 50-200 6-13 .
Soomro, 2008 Disorder Insomnia years * RR * 1.18 168 569 * * * mg/d weeks Mixed
o Suicide-
Whittington, Major Depression related 7-18 * | RR * 0.94 0.37- 458 361% | 3.83% * Unclear 8 Mixed
2004 years 24 weeks

Events




Whittington, : . Suicide 7-18 0.36 - 7-8 .
2004 Major Depression Attempts years * RR * 1.26 44 458 * 241% 1.91% * Unclear weeks Mixed
PARO XETINE
. . Adverse (o] R o Drug Placebo . .
Author & Year Diagnosis Events Age R R Other Effet | 95% CI N k % % NNH/NNT Dose Duration Setting
Alberti, 2015 Major Depression Somnolence =>18 0 * * 2.84 238- 6181 | * * * * Unclear =>6 Unclear
years R 3.39 weeks
Alberti, 2015 Major Depression Insomnia =>18 ° * * 173 1.34 - 4278 | * * * * Unclear =6 Unclear
years R 2.25 weeks
. . . Suicidal >=18 o - - 1.17- o o - 10-50 4-12
Barbui, 2008 Major Depression Tendencies years R 255 554 3739 | 15 1.02% 0.36% mg/d weeks Unclear
Mean
: . : 40-43 N - difference ) -5.76 - « - N 20-30 28-56
Beach, 2014 Major Depression QTc interval years in QTc, 1.04 368 1486 | 2 mg/d days Unclear
ms
Treatment-
emergent
Suicidal
Ideation/Suic
ide
. . . Attempt/Prep 5-18 o - - 0.93- o o * Flexible 6-16
Bridge, 2007 Obsessive Compulsive aratory years R 341 12.49 662 3 3% 1% Dosing weeks Unclear
Actions
Toward
Imminent
Suicidal
Behavior
. . . T 6-18 " - 0.46 - « - - 10-45 2-15 Outpatients
Hetrick, 2012 Major Depression Suicidality years RR 157 531 702 4 mg/d weeks and mixed
Suicidality
(Selfharm
Thoughts,
] . Self-harm, 12-18 . « 0.58 - 0 9 . 8-12
Holtmann, 2006 Major Depression Suicidal years RR 151 4.09 663 6 3.70% 2.50% Unclear weeks Unclear
Ideation,
Suicide
Attempt)
Soomro, 2008 Obsessive Compulsive Somnolence =>18 * | RR * 1.85 112- 537 2 * * * 50-200 6-13 Mixed
years 3.06 mg/d weeks
Soomro, 2008 Obsessive Compulsive Headache =>18 * | RR * 0.95 0.53 - 648 | 2 * * * 50-200 6-13 Mixed
years 1.69 mg/d weeks
. . . =>18 - - 1.15- - * * 50-200 6-13 :
Soomro, 2008 Obsessive Compulsive Insomnia years RR 171 253 648 2 mg/d weeks Mixed
SERTRALINE
. . Adverse (o] R Drug Placebo . .
Author & Year Diagnosis Events Age R R Other Effect | 95% CI N k % % NNH/NNT Dose Duration Setting




. ] - =>18 (0] 1.67 - =>6
Alberti, 2015 Major Depression Somnolence years R * * 2.09 262 4037 * * * Unclear weeks Unclear
Alberti, 2015 Major Depression Insomnia =>18 0 * * 1.79 148~ 4418 * * * Unclear =>6 Unclear
years R 2.16 weeks
Treatment-
emergent
Suicidal
Ideation/Suic
ide
Bridge, 2007 Major Depression aAr;%nrzlat/Prep Seii g * * 0.33 050210' 243 0% 1% * FDlgz'ialge Unclear Unclear
Actions
Toward
Imminent
Suicidal
Behavior
Suicidality
(Self-harm
Thoughts,
. . Self-harm, 6-17 % * 043 - o o *
Holtmann, 2006 Major Depression Suicidal years RR 243 18.04 373 2.70% 1.10% Unclear 10 weeks Unclear
Ideation,
Suicide
Attempt)
Obsessive Compulsive =>18 . . 0.89 - - « . 50-200 6-13 .
Soomro, 2008 Disorder Nausea years RR 2.6 763 598 mo/d weeks Mixed
Obsessive Compulsive =>18 0.74 - 50-200 6-13 .
Soomro, 2008 Disorder Headache years * RR * 122 203 431 * * * mg/d weeks Mixed
Soorro, 2008 Obsessive Compulsive | oo mia =18 | . | RR * 223 | 109 | 579 « * * 50-200 6-13 Mixed
Disorder years 4.56 mg/d weeks
Obsessive Compulsive . =>18 0.32 - 50-200 6-13 -
Soomro, 2008 Disorder Dyspepsia years * RR * 44 5074 412 * * * mg/d weeks Mixed
Obsessive Compulsive . =>18 N * 0.65 - " - - 50-200 6-13 .
Soomro, 2008 Disorder Sedation years RR 131 262 511 mo/d weeks Mixed
Soonro, 2008 Obsessive Compulsive Diarrhoea =>18 * | RR * 2.16 111~ 579 * * * 50-200 6-13 Mixed
Disorder years 4.23 mg/d weeks
Obsessive Compulsive Sexual Side =>18 . . 0.68 - . . . 50-200 6-13 .
Soomro, 2008 Disorder Effects years RR 574 48.31 598 mg/d weeks Mixed
TRAZODONE
Author & Year Diagnosis Ag/\ézrtsse Age (R? g Other Effect | 95% CI N Dor/::g Plao/iebo NNH/NNT Dose Duration Setting
. . . . 38-65 0.97 - 50-200
Fink, 2003 Erectile Dysfunction Sedation years * RR * 21 44 254 16% 6% * mg/d =>7 days Unclear

(mean)




38-65

Fink, 2003 Erectile Dysfunction Dry Mouth years * RR * 1.6 08-35 146 19% 11% * 50_21?10 =>7 days Unclear
(mean) mg
38-65 0.1- 50-200
Fink, 2003 Erectile Dysfunction Nausea years * RR * 12 4'2 8 119 5% 3% * 1d =>7 days Unclear
(mean) ’ mg
VENLAFAXINE
Author & Year Diagnosis Ag/‘é?]rtsse Age CR) ; Other Effet | 95% CI N Dor/:g PI%/r(:)ebo NNH/NNT Dose Duration Setting
Alberti, 2015 Major Depression Somnolence =>18 0o * * 2.84 234~ 9327 * * * Unclear =>6 Unclear
years R 344 weeks
. . . . =>18 (¢] 1.76 - =>6
Alberti, 2015 Major Depression Insomnia years R * * 212 255 8712 * * * Unclear weeks Unclear
. Anxiety Disorder (Non- Suicidal 5-18 o 0.12- Flexible
Bridge, 2007 ocD) behaviour years R * * 3.03 7508 * 1% 0% * Dosing Unclear Unclear
Coleman, 2012 Major Depression Nausea =>18 o * * 2.99 155- * 38% 5-28% * 75-225 Unclear Unclear
years R 5.79 mg/d
Suicidality
(Selfharm
Thoughts,
Holtmann, 2006 | Major Depression Selfnarm 58;75 RR * 6817 | 5537 | 334 180% | 0% * Unclear | 8weeks Unclear
Ideation,
Suicide
Attempt)
o Suicide-
\é\(l)f(])litmgton, Major Depression related 8-18 RR * 13.77 110?3361 * * * * Unclear 7'?( Unclear
Events years . weeks
ANTIPSYCHOTICS
ARIPIPRAZOLE
' . Adverse [e] R Drug Placebo . .
Author & Year Diagnosis Events Age R R Other Effet | 95% CI N % % NNH/NNT Dose Duration Setting
Conduct Disorder,
Behavioral Disorder,
Autism, Pervasive
] Developmental Disorder, [ Weight Gain <=18 . . Mean 0.65 - . . . 0.01-30 3-26
Almandil_2013 Bipolar Disorder, Mania, | (kg) years difference 094 124 432 mg/d weeks Unclear

Schizophrenia or
Attention Deficit
Hyperactivity Disorder




. . - . Rate 16.9 - 2-30 6-8
Arbaizar_2009a Major Depression Akathisia Unclear * difference 20.3 237 * mg/d weeks Unclear
Arbaizar_2009a Major Depression Nausea Unclear * . Rate 2 0-45 * 2-30 6-8 Unclear
difference mg/d weeks
. . . ; Rate 2-30 6-8
Arbaizar_2009a Major Depression Insomnia Unclear * difference 6.9 44-94 * mg/d weeks Unclear
. . . - Rate * 2-30 6-8
Arbaizar_2009a Major Depression Restlessness Unclear difference 85 6-11 mo/d weeks Unclear
Upper
. . . Respiratory - Rate ] -2.7- " 2-30 6-8
Arbaizar_2009a Major Depression Tract Unclear difference 04 19 mg/d weeks Unclear
Infection
. . . Rate 74 - - 15-30 3-6
Arbaizar_2009b Mania Akathisia Unclear * difference 105 135 mg/d weeks Unclear
Arbaizar_2009b | Mania Nausea Unclear * Rate 6.5 29-10 * 15-30 3-6 Unclear
difference mg/d weeks
Abnormal 501rr?g-/d
Bipolar or Involuntary * Mean -0.1- 3-12 Inpatients
Brown_2013 Schizoaffective Disorder | Movement Unclear difference 002 0.15 1068 af‘d weeks and mixed
Scale variable
dose
10-
. 50mg/d
Brown_2013 Bipolaror Parkinsonism | 874 RR * 075 | 02-13 | 1233 and 3-12 Unclear
Schizoaffective Disorder years . weeks
variable
dose
10-
. 50mg/d
Bipolar or - 8-74 « 2.25- 3-12
Brown_2013 Schizoaffective Disorder Akathisia years RR 3.16 443 2305 and weeks Unclear
variable
dose
10-
. 50mg/d
Bipolar or 8-74 * 12- 3-12
Brown_2013 Schizoaffective Disorder Nausea years RR 15 1.88 2305 af‘d weeks Unclear
variable
dose
10-
. . 50mg/d
Brown_2013 Bipolaror Pain 8-74 RR * 201 | YO7- | 673 and 3-12 Unclear
Schizoaffective Disorder | Extremity years 3.78 . weeks
variable
dose
10-
. 50mg/d
Bipolar or 8-74 . 0.94 - 3-12
Brown_2013 Schizoaffective Disorder Somnolence years RR 1.85 365 970 and weeks Unclear
variable
dose
10-
. 50mg/d
Bipolar or 8-74 * 147 - 3-12
Brown_2013 Schizoaffective Disorder EPS years RR 224 342 1001 va??:ble weeks Unclear

dose




EPS 10-
. (Requiring . : 50mg/d :
Brown_2013 Blpplaror . . Anticholiner 874 RR * 3.28 182 730 and 3-12 Unclear
- Schizoaffective Disorder - years 591 - weeks
gic variable
Medication) dose
Weight gain 10-
. =>7% 50mg/d
Bipolar or ( 8-74 . 047 - 3-12
Brown_2013 Schizoaffective Disorder Increase years RR 0.72 11 1596 a_nd weeks Unclear
From variable
Baseline) dose
10-
. 50mg/d
Brown_2013 Bipolaror . Tremor 8-74 RR * 1.45 089 - 1105 and 3-12 Unclear
Schizoaffective Disorder years 2.34 . weeks
variable
dose
g?st(l)i?:p/icsggger’s Clinically 6-17 0.71- 2.5- Any Ambulatory
Ching_2012 Disorder‘or Pervasive \F;\;el;av;?g in years RR * 113 154 308 15mg/d duration care
Developmental Disorder €9 a
AutismSpectrum
. Disorder, Asperger’s . 6-17 - 158 - 2.5- Any Ambulatory
Ching_2012 Disorder or Pervasive Sedation years RR 4.28 11.6 313 15mg/d duration care
Developmental Disorder
AutismSpectrum
. Disorder, Asperger’s . 6-17 1.29- 25- Any Ambulatory
Ching_2012 Disorder or Pervasive Drooling years RR * 9.64 721 313 15mg/d duration care
Developmental Disorder
AutismSpectrum
. Disorder, Asperger’s 6-17 * 1.37- 2.5- Any Ambulatory
Ching_2012 Disorder or Pervasive Tremor years RR 10.26 76.63 313 15mg/d duration care
Developmental Disorder
AutismSpectrum
. Disorder, Asperger’s 6-17 - 0.98 - 2.5- Any Ambulatory
Ching_2012 Disorder or Pervasive Any EPS years RR 189 3.66 313 15mg/d duration care
Developmental Disorder
AutismSpectrum
Ching 2012 Disorder, Asperger’s E:\ArIT]Change 6-17 . Mean 0.44 -0.27 - 313 25- Any Ambulatory
9- Disorder or Pervasive B:seline years difference : 116 15mg/d duration care

Developmental Disorder




Cohen_2012

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,
Behavioral Disorder,
Pervasive
Developmental Disorder
or Intellectual Disability

Weight Gain
(kg)

8-17
years

Mean
difference

0.26 -
151

2.5-
15mg/d

Any
duration

Unclear

Cohen_2012

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,
Behavioral Disorder,
Pervasive
Developmental Disorder
or Intellectual Disability

Weight Gain

8-17
years

2-888

1615

2.5-
15mg/d

3-12
weeks

Unclear

Cohen_2012

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,
Behavioral Disorder,
Pervasive
Developmental Disorder
or Intellectual Disability

Somnolence

8-17
years

2.79 -
12.22

1632

2.5-
15mg/d

3-12
weeks

Unclear

Cohen_2012

Attention Deficit
Hyperactivity Disorder,
Schizophrenia,
Behavioral Disorder,
Pervasive
Developmental Disorder
or Intellectual Disability

EPS

8-17
years

217 -
6.17

1500

2.5-
15mg/d

3-12
weeks

Unclear

Cohen_2013

Pervasive
Developmental Disorder
or Intellectual Disability

Significant
Weight Gain

8-10
years

162-
17.12

2-15
mg/d

6-10
weeks

Unclear

Cohen_2013

Pervasive
Developmental Disorder
or Intellectual Disability

EPS

8-10
years

244

0.99 -
5.26

556

2-15
mg/d

6-10
weeks

Unclear




Pervasive

8-10

129-

2-15

6-10

Cohen_2013 Developmental Disorder | Somnolence * * 25.76 1123 569 * * * 1 K Unclear
or Intellectual Disability years ’ mg weeks
. . 18-65 0.99 - 5-30 .
De Fruyt_2012 Bipolar Depression Somnolence years RR * 1.83 338 727 8% 4% * mg/d 8 weeks Outpatients
. : Significant 18-65 - 0.7 - o o - 5-30 :
De Fruyt_2012 Bipolar Depression Weight Gain years RR 145 301 727 5% 3% mg/d 8 weeks Outpatients
. . . 18-65 1.17 - 17 (10, 65) 5-30 .
De Fruyt_2012 Bipolar Depression Fatigue years RR * 1.92 315 727 12% 6% NNH mg/d 8 weeks Outpatients
. . - 18-65 - 1.07- o o 32 (17,289) 5-30 .
De Fruyt_2012 Bipolar Depression Sedation years RR 242 5 46 727 5% 2% NNH mo/d 8 weeks Outpatients
DeFruyt_2012 | Bipolar Depression Akathisia 18-65 RR x 550 | 335 | 727 24% 4% | 4@eNNH | 530 8weeks | Outpatients
years 9.33 mg/d
. . . 18-65 0.7- 5-30 .
* 0, 0, *
De Fruyt_2012 Bipolar Depression Mania years RR 1.88 503 727 3% 2% mo/d 8 weeks Outpatients
. . 18-65 2.25- 5-30 .
De Fruyt_2012 Bipolar Depression EPS years RR * 3.16 445 727 32% 10% 4(3,6) mg/d 8 weeks Outpatients
Schizophrenia, Bipolar
Disorder, Autismor Weight 5-18 - Mean 0.54 - - - - 5-30 4-8
De Hert_2011 Attention Deficit Change (kg) years difference 0.9 1.04 1125 mg/d weeks Unclear
Hyperactivity Disorder
091 - -17 (142,-8) 15-
Gao_2008 Schizophrenia Akathisia Unclear * * 1.65 | 407 15.40% 9.60% NNTB/NNT 5 weeks Unclear
3.00 H 20mg/d
0.60 - -84 (20,-13) 15-
Gao_2008 Schizophrenia Overall EPS Unclear * * 11 : 410 11.80% | 10.60% NNTB or 5 weeks Unclear
2.04 NNTH 20mg/d
226 -9 (-16, -6)
Gao_2008 Bipolar Mania Akathisia Unclear * * 477 16 OE; 523 14.60% 3.40% NNTB/NNT 28mg/d 6 weeks Unclear
: H
Bipolar Spectrum
Disorder, Schizophrenia,
AutismDisorder, QTc Interval
Jensen_2015 Conduct Disorder, Change 3;2 * * 0.88 01'6186' 571 * * * lrgg'/lds \i/te}i Unclear
Asperger, Tourette (QTc) '
Syndrome or Tic
Disorder
Schizophrenia, Use of
Schizoaffective Disorder A . 38 years - Risk -0.02 - " - * 59-106 4-26
Leucht_2009 or Acute Relapse of ?ﬁ;ﬂ?{;rjg (median) difference 0.01 0.05 1310 mg/d weeks Unclear

Schizophrenia




Schizophrenia,

. ; . Use of
Schizoaffective Disorder A . 38 years - - 0.81- " - 59-106 4-26
Leucht_2009 or Acute Relapse of nAr’:Atl;()jz-ixrk;insr? (median) RR 1.07 141 1310 mo/d weeks Unclear
Schizophrenia edicatio
Schizophrenia,
Schizoaffective Disorder 38 years N - - 0.78 - - - 59-106 4-26
Leucht_2009 or Acute Relapse of EPS (median) 0.98 124 1519 mg/d weeks Unclear
Schizophrenia
Schizophrenia,
Schizoaffective Disorder ) 38 years 0.82 - 59-106 4-26
Leucht_2009 or Acute Relapse of Sedation (median) * RR * 1.38 234 1107 * * mg/d weeks Unclear
Schizophrenia
Schizophrenia,
Schizoaffective Disorder 38 years - - Risk 0- " - 59-106 4-26
Leucht_2009 or Acute Relapse of Sormolence (median) difference 002 0.005 1107 mg/d weeks Unclear
Schizophrenia
; Cerebrovascu (] * - 0.05- o o 2-10 6-12
Maher_2011 Dementia lar Accident Unclear R 0.7 10.48 593 0.80% 0.60% mg/d weeks Unclear
Increased
. Appetite or O 0.44 - 2-10 6-12
Maher_2011 Dementia Weight Unclear R * * 1 249 695 4.50% 4.90% mg/d weeks Unclear
Increase
. . o | . . 157- 2-10 6-12
Maher_2011 Dementia Sedation Unclear R 26 454 1080 5.90% 16.40% mg/d weeks Unclear
Maher_2011 Dementia EPS Unclear g * * 13 02'6587- 1080 5.90% 5.50% i\gll(()j V\(/Z:e}lfs Unclear
Maher_2011 Dementia g;:;fgnga“ Unclear g * * 14 02'9029' 951 12.60% | 19.10% rzrgl/?j vseiis Unclear
AutismSpectrum _
McQuire_2015 Disorder or Intellectual | Weight Gain =<18 * | RR * 0.79 0.71- * * * 8.9-10 8 weeks Unclear
Disability years 088 mg/d
AutismSpectrum _
McQuire_2015 Disorder or Intellectual Sedation ;:alri * RR * 0.82 067961' * * * 8&%'/1(10 8 weeks Unclear
Disability ’
) Bipolar I, Blp_olar II,_ ) 6-65 1.69 - 530 Inpatients
Meduri_2016 Acutely Manic or Mixed | Sedation years * RR * 255 387 841 * * mg/d 3 weeks and
States ' outpatients
Bipolar I, Bipolar Il, Inpatients
Meduri_2016 Acutely Manic or Mixed | EPS )?egrss * | RR * 243 1?"8159' 1807 * * i_;/% 3 weeks and
States ’ outpatients
Bipolar I, Bipolar I, 6-65 252 5-30 Inpatients
Meduri_2016 Acutely Manicor Mixed | Akathisia yt;ars * | RR * 37 5;44_ 1807 * * m_gld 3 weeks and

States

outpatients




Bipolar I, Bipolar I, - . : . Inpatients
Meduri_2016 Acutely Manic or Mixed SAC“":’;'”‘;” Gegfs RR * 108 01‘83‘:38 1489 * > 3,% 3 weeks and
States Yy y ’ mg outpatients
Bipolar I, Bipolar Il, 6-65 034 - 5.30 Inpatients
Meduri_2016 Acutely Manic or Mixed Weight Gain ; RR * 0.63 1 15 1621 * 1d 3 weeks and
States years ' mg outpatients
Bipolar I, Bipolar I, . Inpatients
. R . Gastroenteric 6-65 03- 5-30
Meduri_2016 Acutely Manic or Mixed Disturbance years RR 1.28 197 1488 mg/d 3 weeks an(_j
States outpatients
. . : 18-65 0.63- N - 25-300 12-52
Oya_2015 Schizophrenia Insomnia years RR * 0.95 1.44 mg/month weeks Unclear
. . . 18-65 - 051- " * 25-300 12-52
Oya_2015 Schizophrenia Anxiety years RR 0.87 147 mg/month weeks Unclear
. . 18-65 0.64 - 25-300 12-52
Oya_2015 Schizophrenia EPS years RR * 1.63 415 * * mg/month weeks Unclear
. . Anticholiner 18-65 - 1.04- " 25-300 12-52
Oya_2015 Schizophrenia gic Use years RR 15 218 17 NNH mg/month weeks Unclear
. - ] ; 18-65 - 092 - N 25-300 12-52
Oya_2015 Schizophrenia Weight Gain years RR 158 273 16 NNH mg/month weeks Unclear
. . Injection site 18-65 . 05- . . 25-300 12-52
Oya_2015 Schizophrenia pain years RR 3.62 2631 mg/month weeks Unclear
Autism, Conduct
Disorder, Disruptive
Pringsheim 201 Behaviour Disorder, Mean Weight =<18 . Mean 085 057 - 861 . 0.15-6 3-10 Uncl
1 Aggression, Bipolar Gain (kg) years difference ’ 1.13 mg/d weeks nelear
Disorder I or
Schizophrenia
Autism, Conduct
Disorder, Disruptive .
Pringsheim 201 | Behaviour Disorder Change in =<18 Mean 0.11- 0.15-6 3-10
= X A ’ BMI From * . 0.27 . 720 * ¥ Unclear
1 Aggression, Bipolar Baseline years difference 042 mg/d weeks
Disorder I or
Schizophrenia
Autism, Conduct
Disorder, Disruptive
Pringsheim 201 Behaviour Disorder, Extrapyramid =<18 - Mean 37 2.37- 952 - 0.15-6 3-10 Unclear
1 Aggression, Bipolar al Disorder years difference ’ 5.77 mg/d weeks
Disorder | or
Schizophrenia
Autism, Conduct
Disorder, Disruptive .
Pringsheim 201 Behaviour Disorder, P]:'ol?rngatlon =<18 . Mean 503 -78-- 796 . 0.15-6 3-10 Uncl
1 Aggression, Bipolar fnt(e?rvgl years difference > 2.26 mg/d weeks nclear

Disorder 1 or
Schizophrenia




. . 37-41
Scherk_2007 Acute mania Weight Gain years * * 1.34 0.95 - 514 | 2 * * * 15-30 3 weeks Unclear
(kg) 1.82 mg/d
(mean)
. 87-41 10- 15-30
Scherk_2007 Acute mania SAS/ESRS years * * 1.36 ’ 507 2 * * * 3 weeks Unclear
1.89 mg/d
(mean)
. 3r-41 1.24 - 15-30
Scherk_2007 Acute mania BAS years * * 1.85 507 2 * * * 3 weeks Unclear
2.76 mg/d
(mean)
Nursing
77-84 1.64 - 2-10 6-26
Tan_2015 Dementia Somnolence * * 351 * * * * * home or
years 75 mg/d weeks outpatient
- Nursing
. Injuries or 77-84 0.58 - 2-10 6-26
Tan_2015 Dementia * * 0.86 * * * * * home or
Falls years 128 mg/d weeks outpatient
: Nursing
Tan_2015 Dementia :.rl]rf;r;ta_ré/nTract 779_;4 * * 1.2 0i7:7' * * * * * 21/% Géss home or
i years ; mg weeks outpatient
Nursing
Tan_2015 Dementia Stroke 77-84 * * 1.58 063585_ * * * * * 21/?1 G'ZE home or
years ' m weeks outpatient
Thomas_2015 Schizophrenia Akathisia =>18 RR * 155 1.05- * 12 * * * 10-30 4-26 Unclear
- years 2.29 mg/d weeks
. . =>18 . Mean 0.81- . . . . 10-30 4-26
Thomas_2015 Schizophrenia BMI years difference 1.69 256 2 mg/d weeks Unclear
CHLORPROMAZINE
Author & Year Diagnosis A&%\éenrtsse Age g Other Effet | 95% CI N k D;'/l:g Plao/coebo NNH/NNT Dose Duration Setting
Schizophrenia or Non- Acute Inpatients
Affective Movement 18-64 - 15- « - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Disorders years RR 847 8.03 942 5 1200mg/d months community
Iliness (Dystonia) setting
Schizophrenia or Non- parkinsonism Inpatients
Adams, 2014 Afective (Includes 18-64 RR * 211 | 59 | 1468 | 15 * * * 25- 5 days -3 and
Serious/Chronic Mental EPS) years 28 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective 18-64 N 1.01- - N « 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Tremor years RR 1.66 2.73 392 ! 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective P 18-64 - 142 - « - N 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Rigidity years RR 2.24 354 412 ! 1200mg/d months community

IlIness

setting




Schizophrenia or Non- Inpatients
Affective - 18-64 0.54 - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Akathisia years RR 0.78 111 1164 1 9 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective - 18-64 2.25 - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Sleepiness years RR 279 345 1627 1 23 1200mg/d months community
IlIness setting
Schizophrenia or Non- . Inpatients
. Fits/ Loss of
Affective - 18-64 1.05- 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental SConsmousnes years RR 311 9.18 695 3 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective 18-64 1.02 - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Weakness years RR 3.33 10.88 92 3 1200mg/d months community
IlIness setting
Schizophrenia or Non- glrgglderm Inpatients
Affective 18-64 0.74 - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental géigsranulocyt years RR 2.08 5.83 394 7 1200mg/d months community
IlIness y . setting
Leukopenia)
Schizophrenia or Non- . Inpatients
. Rashes/Itchin
Affective . 18-64 092 - 25- 5 days -3 and
Adams, 2014 Serious/Chronic Mental gD/iSsl:)Irrtljers years RR 145 229 1313 | 13 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective Liver 18-64 0.98 - 25- 5 days -3 and
Adarrs, 2014 Serious/Chronic Mental Problems years RR 431 18.95 249 4 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective Photosensitiv 18-64 3.22- 25- 5 days -3 and
Adarrs, 2014 Serious/Chronic Mental ity years RR 6.04 11.32 799 6 1200mg/d months community
IlIness setting
Schizophreniaor Non- Eye Inpatients
Affective Opacity/Eye 18-64 1.87 - 25- 5 days -3 and
Adarrs, 2014 Serious/Chronic Mental Pigment years RR 309 511 657 2 1200mg/d months community
IlIness Problems setting
Schizophreniaor Non- Elrg:stijre : Inpatients
Affective 18-64 1.74 - 25- 5 days -3 and
Adams, 2014 Serious/Chronic Mental Ilsci)rzlgness/ years RR 238 3.25 1488 | 18 1200mg/d months community
IlIness Syncope setting
Schizophreniaor Non- Inpatients
Affective —_— 18-64 1.33- 25- 5 days -3 and
Adams, 2014 Serious/Chronic Mental Constipation years RR 2.05 3.15 1117 10 1200mg/d months community

IlIness

setting




Schizophrenia or Non- Inpatients
Affective Urinary 18-64 - ; N - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Problems years RR 173 0.7-43 926 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective Blurred 18-64 - 0.51- N - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Vision years RR 1.16 2.65 962 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective 18-64 - 2.35- N - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Dry Mouth years RR 4.56 8.85 1015 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective Weight 18-64 N 2.32- * « « 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Increase years RR 4.92 1043 165 1200mg/d months community
IlIness setting
Schizophrenia or Non- Inpatients
Affective Weight 18-64 - 0.22- " - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Decrease years RR 0-38 0.66 165 1200mg/d months community
IlIness setting
Schizophreniaor Non- Inpatients
Affective Nausea/Vomi 18-64 - 1.14- " - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental ting years RR 207 3.73 1024 1200mg/d months community
IlIness setting
Schizophreniaor Non- Inpatients
Affective —_— 18-64 - 1.07 - N - - 25- 5 days -3 and
Adars, 2014 Serious/Chronic Mental Salivation years RR 3.37 1057 830 1200mg/d months community
IlIness setting
Schizophrenia or Non- . Inpatients
N Menorrhagia/
Adams, 2014 Affective Abnormal 18-64 RR * 139 | 982- | 4 * * * 25- 5 days -3 and
Serious/Chronic Mental M . years 3.13 1200mg/d months community
enstruation .
IlIness setting
Schizophreniaor Non- Inpatients
Affective . 18-64 - 0.57 - - - - 25- 5 days -3 and
Adans, 2014 Serious/Chronic Mental Lactation years RR 148 3.81 192 1200mg/d months community
IlIness setting
CLOZAPINE
Author & Year Diagnosis A;;\i/\:;rtsse Age g Other Effet | 95% ClI N Dl;)]g Plao/(;ebo NNH/NNT Dose Duration Setting




Schizophrenia, Bipolar
Disorder, Behavioral
Disorders, Autism, Weight Gain 8-17 - Mean 0.19 - N - - 26-403 3-12
Cohen, 2012 Intellectual Disability, (kg) years difference 2.38 4.62 1019 mg/d weeks Unclear
Tourette Syndrome or
Conduct Disorder
Schizophrenia, Bipolar
Disorder, Behavioral
Disorders, Autism, Weight Gain 8-17 - - 2.21- " - - 26-403 3-12
Cohen, 2012 Intellectual Disability, (kg) years 1383 49.21 915 mg/d weeks Unclear
Tourette Syndrome or
Conduct Disorder
FLUPHENAZINE
Author & Year Diagnosis A;;\i/\ée:]rtze Age g Other Effet | 959% CI N Dor/gg P|%/(;eb) NNH/NNT Dose Duration Setting
Inpatients
. - . 16-58 1.23- 2.5-20 6 weeks-
Matar, 2013 Schizophrenia Akathisia years RR * 343 956 227 * * * mg/d 2 years anq
outpatients
Inpatients
16-58 176 - 2.5-20 6 weeks-
Matar, 2013 Schizophrenia Rigidity RR * 354 227 * * * and
years 7.14 mg/d 2 years outpatients
Inpatients
Matar, 2013 Schizophrenia Tremor 169;’_? RR * 3.19 1:51' 227 * * * 2'5'/2(10 GZW?:_? and
y ’ mg y outpatients
Inpatients
Matar, 2013 Schizophrenia Rash 16-58 RR * 0.76 0:‘;1758_ 227 * * * 2'5'/2(10 szeeks— and
years ’ mg years outpatients
HALOPERIDOL
Author & Year Diagnosis AE(\’I\;T: Age g Other Effet | 95% CI N Dor/::g Plao/iebo NNH/NNT Dose Duration Setting
Inpatients,
Adams, 2013 Schizophrenia Dystonia <18-65 RR * 11.49 30225 471 * * * 208'5'/(1 1?? days - outpatients
years . mg years and mixed
Inpatients,
. . . <18-65 2.24 - 0.5- 10 days - i
Adams, 2013 Schizophrenia Akathisia years RR * 3.66 507 695 * * * 200mg/d 3 years o:ntgizizés
Dyskinesia < Inpatients,
. - : 18-65 0.14 - 0.5- 10 days - N
Adams, 2013 Schizophrenia and Tgardlye years RR * 1 713 157 * * * 200mg/d 3 years outpatients
Dyskinesia and mixed




Inpatients,

. . ) . <18-65 2.68 - 0.5- 10 days - _
Adams, 2013 Schizophrenia Parkinsonism years RR 548 1122 485 200mg/d 3 years outpat!ents
and mixed
Needing Inpatients,
Adams, 2013 Schizophrenia Antiparkinso <18-65 RR 3.23 232 480 zogls-ld 12 days - outpatients
n Medication years ' mg years and mixed
Inpatients,

. . Blurred <18-65 1.21- 0.5- 10 days - N
Adarms, 2013 Schizophrenia Vision years RR 3.96 12.93 240 200mg/d 3 years outpat!ents
and mixed
} : } ; Inpatients,
Adans, 2013 Schizophrenia Tremor <1§ar655 RR 3.93 17'9961 447 208'5 /d 13? d::ri_ outpatients
y ' mg Y and mixed

Blood ;
Inpatients
. . Pressure - <18-65 0.36 - 0.5- 10 days - S
Adams, 2013 Schizophrenia Low/Dizzine years RR 1.01 279 245 200mg/d 3 years outpat!ents
s and mixed
Inpatients,

. . I <18-65 274 - 0.5- 10 days - N
Adarns, 2013 Schizophrenia Rigidity years RR 498 9.05 461 200mg/d 3 years outpat!ents
and mixed
} : } ; Inpatients,
Adans, 2013 Schizophrenia Agitation <le8a25 RR 1.07 02'5142 362 208'5 /d 13 d::rss outpatients
y ’ m3 y and mixed
Inpatients,
Adams, 2013 Schizophrenia Anxiety <l§;55 RR 0.84 02'3136' 362 zogls_ld 1?(’) d:grss’ outpatients
y ' mg Y and mixed
Inpatients,

. . . <=65 0.88 - 0.5- 10 days - X
Adams, 2013 Schizophrenia Drooling years RR 4 1821 207 200mg/d 3 years outpat!ents
and mixed
Inpatients
. . <=65 0.62 - 0.5- 10 days - S
Adarns, 2013 Schizophrenia Headache RR 0.93 593 outpatients
years 139 200mg/d 3years and mixed
_ Inpatients,
Adams, 2013 Schizophrenia Insomnia <=65 RR 1.11 01‘7:3' 629 208'5'/(1 13 days - outpatients
years . mg years and mixed
. Inpatients,

. . Oculogyric <=65 0.14 - 0.5- 10 days - X
Adams, 2013 Schizophrenia Crises years RR 0.97 657 83 200mg/d 3years outpat!ents
and mixed
. Inpatients
. . Nausea/vomi <=65 0.49 - 0.5- 10 days - N
Adams, 2013 Schizophrenia X RR 09 231 outpatients
ting years 1.65 200mg/d 3 years and mixed
_ Inpatients,
Adans, 2013 Schizophrenia Perspiration <=65 RR 4.74 g:gl 93 208.5_/d 12 days - outpatients
years . mg years and mixed
Inpatients,

. . . <=65 151- 0.5- 10 days - :
Adams, 2013 Schizophrenia Sleepiness years RR 3.09 631 686 200mg/d 3 years outpatients

and mixed




Inpatients,

. . Weight gain <=65 141 - 0.5- 10 days - N
Adams, 2013 Schizophrenia (kg) years RR * 4.89 16.95 441 2 * * * 200mg/d 3 years outpat!ents
and mixed
. . : <=65 0.36 - 05- 10 days - Inpatients,
Adams, 2013 Schizophrenia Weight loss ] RR * 0.77 i64 385 3 * * * 200' /d 3 year outpatients
years ' mg years and mixed
Outpatients
Ballard, 2006 Alzheimer's Disease EPS >60 * * 234 | 125 | 204 |36 | + . . 05-2 >=6 | orpeoplein
years 4.38 mg/d weeks acare
facility
Outpatients
L . >60 - - 178 - * - * 0.5-2 >=6 orpeoplein
Ballard, 2006 Alzheimer's Disease Drowsiness years 42 99 229 | 36 mg/d weeks acare
facility
L Bipolar or Extrapyramid 18-68 - 2.88 - « - 3-85 6 days - Inpatients
Cipriani, 2006 Schizoaffective Disorder | al Disorder years RR 417 6.03 474 2 mg/d 12 weeks and mixed
. Bipolar or 18-68 0.83 - 3-85 6 days - Inpatients
Cipriani, 2006 Schizoaffective Disorder Sormolence years RR * 201 4.87 484 2 * * * mg/d 12 weeks and mixed
P Bipolar or 18-68 1.86- 3-85 6 days - Inpatients
2 N . . T RR * 2 484 2 * * * A
Cipriani, 2006 Schizoaffective Disorder remor years 8.28 5.79 8 mg/d 12 weeks and mixed
T Bipolar or Weight gain 18-68 - Mean -0.17 - " - * 3-85 6 days - Inpatients
Cipriani, 2006 Schizoaffective Disorder | (kg) years difference 0.38 0.92 380 2 mg/d 12 weeks and mixed
1.73 1(12,-5) 8-12
Gao, 2008 Schizophrenia Akathisia Unclear * * 291 488_ 450 3 25.70% | 10.50% | NNTB/NNT m-gld 6 weeks Unclear
) H
: ) 2.11- -4 (7, -3) 8-12
Gao, 2008 Schizophrenia Overal EPS Unclear * * 3.68 450 3 | 2520% | 8.30% NNTB or 6 weeks Unclear
6.43 mg/d
NNTH
Anticholiner 1,66 - 58, -3) 8-12
Gao, 2008 Schizophrenia . Unclear * * 251 . 450 3 | 41.90% | 22.40% NNTB or 6 weeks Unclear
gic Use 3.79 mg/d
NNTH
450 - 3 (4, -3)
Gao, 2008 Bipolar Mania Overall EPS Unclear * * 7.7 1'3 40 484 2 38.30% | 7.50% NNTB or 2-8mg/d 7 weeks Unclear
’ NNTH
Hospital
settings,
nursing
. . . 72-83 . 0.59 - . . . 0.5-10 0.7-12 homes,
Hulshof, 2015 Dementia or Delirium Mortality years RR 1.25 265 1799 | 11 mo/d weeks community
centers and
memory
clinics
Use of 38 years 19
Leucht, 2009 Schizophrenia Antiparkinso | (median RR * 234 2.85; 1608 | 11 * * * Unclear Unclear Unclear
n Medication ) ’




38 years

Leucht, 2009 Schizophrenia EPS (median * * 2.03 12'6507- 1004 * * * Unclear Unclear Unclear
38 years 111 -
Leucht, 2009 Schizophrenia Sedation (median RR * 2.28 467 970 * * * Unclear Unclear Unclear
) .
38 years 151- 12 (7-44)
Leucht, 2009 Schizophrenia Somnolence median * 2.26 . 970 16.50% | 8.10% Unclear Unclear Unclear
3.39 NNH
) .
Inpatients,
o outpatients
Psychosis-induced 18-73 - 142 - " - - 5-10 2 hours -
Powney, 2012 Aggression or Agitation Over Sedated years RR 336 7.99 813 mg/d IM 21 days and
emergency
settings
Inpatients,
L Somnolence outpatients
ST Do I il I S I IEC B ICCH I I N IR s W Il I
99 ! gl hours y ’ mg Y emergency
settings
Dizziness Inpatients,
. During 24 outpatients
Powney, 2012 PASVChOS.'S"”d“Ace‘.’t . Hours (If 18-73 RR * 133 03;4:5' 392 * * * 5/-§0|M 222‘3”5' and
ggression or Agitation Reported In years . mg ays emergency
=>5%) settings
Inpatients,
L Hypotension outpatients
Psychosis-induced . 18-73 0.05- 5-10 2 hours -
Powney, 2012 Aggression or Agitation During 24 years RR * 12 27.44 125 * * * mg/d IM 21 days and
Hours emergency
settings
Inpatients,
. QTc Interval R R B B B outpatients
Powney, 2012 i\sycm’s.'s '“d“ACG‘.‘t . (Avg Change | 1873 * d_:f":a” 363 2273 265 * * * 5/;0|M 22'1‘%““ and
ggression or Agitation |\ ) Hours) years ifference . mg ays emergency
settings
Inpatients,
o . outpatients
Psychosis-induced EPS During 18-73 2.19- 5-10 2 hours -
Powney, 2012 : - RR * 6.79 398 * * * and
Aggression or Agitation | 24 Hours years 21.07 mg/d IM 21 days emergency
settings
Agitation Inpatients,
Powney, 2012 Psychosis-induced azsrr;g(? 18-73 RR . 08 0.29 - 395 . . . 5-10 2 hours - outpaar:t(ljents
Aggression or Agitation Reported In years 219 mg/d IM 21 days emergency
=>5%) settings
Headache Inpatients,
- During 24 outpatients
Powney, 2012 | RSyehosisiinduced 1 pours (if 1878 RR * 128 | 055-3 | 395 * * * a0 | Ao and
99 g Reported In y Mg 4 emergency
=>5%) settings

AA



Inpatients,

. Nausea outpatients
Powney, 2012 isychos-ls—lnduAceqt i During 24 18-73 RR * 0.69 0:‘;1637_ 395 * * * 5/_leIM 222?;”5 § and
ggression or Agitation | - years . mg ays emergency
settings
OLANZAPINE
Author & Year Diagnosis Adverse Age R Other Effet | 95% CI N Drug Placebo NNH/NNT Dose Duration Setting
Events R % %
Conduct Disorder,
Behavioral Disorder,
Autism, Pervasive
. Developmental Disorder, : . <=18 Mean 2.93- 0.01- 3-26
Almandil, 2013 Bipolar Disorder, Mania, Weight Gain years * difference 345 398 183 * * * 30mg/d weeks Unclear
Schizophreniaor
Attention Deficit
Hyperactivity Disorder
Outpatients
e Abnormal >60 . . 1.67- . . . 1-15 6-10 and people
Ballard, 2006 Alzheimer's Disease Gait years 4.76 1357 450 mo/d weeks in acare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Nervousness >60 * * 1.09 0.52- 450 * * * 1-15 6-10 and people
years 227 mg/d weeks inacare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Fever >60 * * 455 1.04- 450 * * * 1-15 6-10 ar]d people
years 19.84 mg/d weeks inacare
facility
Outpatients
i Peripheral >60 . . 0.74 - . . . 1-15 6-10 and people
Ballard, 2006 Alzheimer's Disease Edema years 2.24 672 450 mg/d weeks in acare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Falls >60 * x 152 | O79- | g5 x * * 1-15 6-10 and people
years 291 mg/d weeks inacare
facility
Outpatients
e . >60 . . 0.61- . . . 1-15 6-10 and people
Ballard, 2006 Alzheimer's Disease Injury years 1.05 182 450 mg/d weeks in acare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Anxiety >60 * * 0.92 0.39 - 631 * * * 1-15 6-10 and people
years 2.16 mg/d weeks inacare
facility
Outpatients
P - >60 0.65 - 1-15 6-10 and people
Ballard, 2006 Alzheimer's Disease Agitation years * * 1.07 175 838 * * * mg/d weeks in acare
facility

BB



Outpatients

R . : >60 o 1.09- 1-15 6-10 and people
Ballard, 2006 Alzheimer's Disease Weight Gain years R * * 4.7 20.39 685 mg/d weeks in acare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Anorexia >60 o * * 0.71 0.34 - 838 1-15 6-10 ar?d people
years R 147 mg/d weeks inacare
facility
Outpatients
Ballard, 2006 Alzheimer's Disease Somolence >60 o * * 3.72 19- 450 1-15 6-10 and people
years R 7.25 mg/d weeks inacare
facility
Inpatient/
outpatient
clinics,
EPS- community
Acutely Requiring centres, day
Belgamwar, Disturbed/Agitated Anticholiner 18-97 . . 049 - 1-15 hospitals
2005 People with Suspected gic years RR 127 3.26 570 mg/d Unclear and
Serious Mental Ilinesses | Medication emergency
By 24 Hours settings
attended by
psychiatric
teams
Schizophrenia or Bipolar | Weight Gain 8-17 (6] * * 6.56 - 72-107 3-12
Cohen, 2012 Disorder (kg) years R 151 311 242 mg/d weeks Unclear
Schizophreniaor Bipolar | Weight Gain 8-17 Mean 3.17- 72-107 3-12
Cohen, 2012 Disorder (kg) years * * difference 3.99 4.84 1222 mg/d weeks Unclear
Schizophrenia or Bipolar 8-17 (6] * * 3.97 - 72-107 3-12
Cohen, 2012 Disorder Somnolence years R 8.49 16.55 1291 mg/d weeks Unclear
Schizophrenia or Bipolar 8-17 o - - 243 - 72-107 3-12
Cohen, 2012 Disorder EPS years R 6.36 13.84 1014 mg/d weeks Unclear
Pervasive Mean
Developmental Disorder, | Weight Gain 6-17 . . B 293 - 2.5-20 4-8
DeHert, 2011 Bipolar Disorder or (kg) years D|frirenc 3.45 3.97 276 mg/d weeks Unclear
Schizophrenia
1870 07- 1-20 4-18 Inpatients,
. . o . . . i
Duggan, 2009 Schizophrenia Agitation years RR 12 207 418 mg/d weeks o:nté)z;t;)e(gés
Inpatients,
Duggan, 2009 Schizophrenia Hostility 18-70 * | RR * 0.97 0.57- 418 1-20 4-18 outpatients
years 1.63 mg/d weeks and mixed
Requiring Inpatients
Duggan, 2009 Schizophrenia Anticholiner 18-70 * | RR * 0.9 0.29 - 418 1-20 4-18 outpatienté
gic years 2.79 mg/d weeks and mixed
Medication
. . Inpatients,
Duggan, 2009 Schizophrenia Weight Gain 18-70 * * Mean 358 -118- 227 1-20 4-18 outpatients
(kg) years difference 8.34 mg/d weeks and mixed
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Pervasive
Developmental Disorder

Urinary

4-17

0,

Flank, 2014 or Childhood-Onset Problems years 8% Unclear 8 weeks Unclear
Schizophrenia
Pervasive
Developmental Disorder . 4-17 o

Flank, 2014 or Childhood-Onset Anxiety years 2% Unclear 8 weeks Unclear
Schizophrenia
Pervasive

Flank, 2014 greéﬁli?g;:gé%a'sse?rder Constipation ;eirl 24% Unclear 8 weeks Unclear
Schizophrenia
Pervasive
Developmental Disorder | Gastrointesti 4-17 o

Flank, 2014 or Childhood-Onset nal Problems years 25% Unclear 8 weeks Unclear
Schizophrenia
Pervasive

Flank, 2014 Devel_opmental Disorder | Hypersalivati 4-17 15% Unclear 8 weeks Unclear
or Childhood-Onset on years
Schizophrenia
Pervasive
Developmental Disorder - 4-17

Flank, 2014 or Childhood-Onset Akathisia years 9% Unclear 8 weeks Unclear
Schizophrenia
Pervasive
Developmental Disorder | Flu 4-17 9

Flank, 2014 or Childhood-Onset Symptoms years 29% Unclear 8 weeks Unclear
Schizophrenia
Pervasive
Developmental Disorder 4-17 o

Flank,2014 or Childhood-Onset Dry mouth years 8% Unclear 8 weeks Unclear
Schizophrenia
Pervasive

Flank, 2014 Ereéﬁli(:g::gﬁlolbn':e?rder Headache ;ei; 25% Unclear 8 weeks Unclear

Schizophrenia

DD



Pervasive
Developmental Disorder

Extrapyramid

4-17

Proportio

0.01-

Flank, 2014 or Childhood-Onset al Symptoms years * n 0.05 034 * Unclear 8 weeks Unclear
Schizophrenia
Pervasive
Developmental Disorder . 4-17 - Proportio 0.09 - %
Flank,2014 or Childhood-Onset Sedation years n 0.36 149 Unclear 8 weeks Unclear
Schizophrenia
Schizophrenia, Acute QTc Interval
Jensen, 2015 Mania or Mixed Change 11.1rg * * 0.93 01'5557' 148 10-/1d3 vx?ll(j Unclear
Episode, or Psychosis (QTc) years ’ mg eeks
Drowsiness/ Inpatients
Kishi, 2012 Anorexia Nervosa Sedation/ 12-37 RR * 11.45 2.94- 25-10 8-12 and
years 4454 mg/d weeks .
Somnolence outpatients
- Inpatients
A . Changein 12-37 0.72 - 25-10 8-12
Kishi, 2012 Anorexia Nervosa * * 1.44 106 and
BMI years 292 mo/d weeks outpatients
Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with Use of Inpatients
Kishi, 2015 rsg‘:hods:f'su:“?”ce Anticholiner | 2060 RR * 046 062:3_ 1055 2'5'/1d° ff'z“ and
naucea Fsychosis, gic Drugs years ' mg ours outpatients
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder
Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with :
. Use of Inpatients
L Psychosis, Substance . . 20-60 - 03- 2.5-10 1.5-24
Kishi, 2015 Induced Psychosis, Benzodiazepi years RR 0.53 095 1055 mg/d hours and

Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

nes

outpatients

EE



Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

Akathisia

20-60
years

RR

0.61

0.15-
2.57

1038

2.5-10
mg/d

15-24
hours

Inpatients
and
outpatients

Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

EPS

20-60
years

RR

112

047 -
2.66

1002

25-10
mg/d

15-24
hours

Inpatients
and
outpatients

Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

Dyskinesia

20-60
years

RR

125

0.06 -
254

286

2.5-10
mg/d

15-24
hours

Inpatients
and
outpatients

FF



Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

SAS/DIEPSS

20-60
years

0.75 -
1.36

627

2.5-10
mg/d

15-24
hours

Inpatients
and
outpatients

Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

BAS/
DIEPSS

20-60
years

0.85

0.61-
1.20

504

25-10
mg/d

15-24
hours

Inpatients
and
outpatients

Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychosis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

Orthostatic
Hypotension/
Dizziness

20-60
years

RR

1.82

0.72-
4.55

1049

2.5-10
mg/d

15-24
hours

Inpatients
and
outpatients

Kishi, 2015

Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with
Psychasis, Substance
Induced Psychosis,
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder

QT

Prolongation

20-60
years

RR

0.16 -
0.7

869

2.5-10
mg/d

1.5-24
hours

Inpatients
and
outpatients

GG



Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with

. Psychosis, Substance Agitation and 20-60 0.89 - 25-10 15-24 Inpatients
Kishi, 2015 . Calmness * RR * 2.39 757 * * and
Induced Psychosis, years 6.43 mg/d hours :
Schizophrenia, Score outpatients
Schizophreniform
Disorder or
Schizoaffective Disorder
Schizophrenia, Mania,
Depression, Acute
Psychosis, Mental
Retardation with Te Interval Inpatient
. Psychosis, Substance QT Interva 2060 | o | . . 059 - . . . 25-10 15-24 patients
Kishi, 2015 - Change 0.78 and
Induced Psychosis, @To) years R 1.02 mg/d hours outpatients
Schizophrenia,
Schizophreniform
Disorder or
Schizoaffective Disorder
Use of 38 years
Leucht, 2009 Schizophrenia antiparkinson | (median | * | * * 160 | 4% | s 15.60% | 9.80% Zr%'lzdo a8 Unclear
medication ) '
Use of 38 years
Leucht, 2009 Schizophrenia antiparkinson (median RR * 123 02'5923 481 * * 25 /2dO vseslfs Unclear
medication ) ’ mg
38 years (0]
Leucht, 2009 Schizophrenia EPS (median | R * * 1.04 0.61 - 185 * * 2.5-20 2-28 Unclear
) N 1.06 mg/d weeks
38 years
Leucht, 2009 Schizophrenia Sedation (median * | RR * 8.26 1.15- 408 * * 25-20 2-28 Unclear
) 59.61 mg/d weeks
) . 8years - Risk -001- 2.5-20 228
Leucht, 2009 Schizophrenia Somnolence (median Differenc 0.13 408 27.10% | 12.40% Unclear
) A 0.26 mg/d weeks
Maher, 2011 Dementia Cerebrpvascu Unclear o * * 15 033 - 510 1.70% 2.20% 2-20 6-12 Unclear
lar accident R 7.44 mg/d weeks
Increased
. appetite or O 1.87- 2-20 6-12
Maher, 2011 Dementia weight Unclear R * * 4.7 1414 808 1.80% 7.10% mg/d weeks Unclear
increase
. . [¢) . . 2.87 - 0 0 2-20 6-12
Maher, 2011 Dementia Sedation Unclear R 4.6 755 1218 5.70% 20.30% mg/d weeks Unclear

HH



Autism, Conduct
Disorder, Disruptive

Mean

Pringsheim, Behaviour Disorder, Changein =<18 . . 0.96 - 3-8

2011 Aggression, Bipolar BMI years lefzrenc 128 159 267 Unclear weeks Unclear
Disorder 1 or
Schizophrenia
Autism, Conduct
Disorder, Disruptive Mean

Pringsheim, Behaviour Disorder, Weight gain =<18 - . 2.94 - 3-8

2011 Aggression, Bipolar inkg years lefeerenc 847 3.99 278 Unclear weeks Unclear
Disorder 1 or
Schizophrenia
Acute Mania (Bipolar or

Rendell, 2003 Schizoaffective Depression 18-86 RR * 0.84 044- 249 52/% Z'i Unclear
Disorder) years 16 mg weeks
Acute Mania (Bipolar or } Mean } } . }

Rendell, 2003 Schizoaffective SAS Scale 18-86 * Differenc -0.33 %Z;é 241 5 2/(()1 2 ?( Unclear
Disorder) years e ' mg weeks
Acute Mania (Bipolar or Barnes Mean

Rendell, 2003 Schizoaffective Akathisia 18-86 * Differenc | -0.13 (())?(’)é 246 52/% 2'?( Unclear
Disorder) Scale years e ’ mg weeks
Acute Mania (Bipolar or . . Mean

A X Weight gain 18-86 - . 1.29- 5-20 2-6

Rendell, 2003 ;ﬁ::)zrzaef:;.\ctlve in kg years lefzrenc 191 253 149 mg/d weeks Unclear
Bipolar or 18-86 1.61- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Somnolence years RR 1 2.65 438 254 mg/d weeks Unclear
Bipolaror 18-86 - 15- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Dry mouth years RR 3.06 6.22 254 mg/d weeks Unclear
Bipolar or - 18-86 137- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Dizziness years RR * 295 6.38 254 mg/d weeks Unclear
Bipolar or - 18-86 « 0.35- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Agitation years RR 059 1.01 254 mg/d weeks Unclear
Bipolar or . 18-86 * 11- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Asthenia years RR 242 5.33 254 mg/d weeks Unclear
Bipolar or 18-86 0.56 - 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Headache years RR * 095 161 254 mg/d weeks Unclear
Bipolaror . 18-86 0.11- 5-20 2-6

Rendell, 2003 Schizoaffective Disorder Anxiety years RR * 065 3.67 254 mg/d weeks Unclear




Bipolar or I 18-86 0.87 - 5-20 2-6
Rendell, 2003 Schizoaffective Disorder Constipation years RR 2.09 504 254 mg/d weeks Unclear
Bipolar or - 18-86 0.21- 5-20 2-6
Rendell, 2003 Schizoaffective Disorder Hostility years RR 051 1.22 254 mg/d weeks Unclear
Bipolaror 18-86 0.27 - 5-20 2-6
Rendell, 2003 Schizoaffective Disorder Nervousness years RR 0.54 108 254 mg/d weeks Unclear
Bipolar or Personality 18-86 0.16 - 5-20 2-6
Rendell, 2003 Schizoaffective Disorder | Disorder years RR 041 1.02 254 mg/d weeks Unclear
Bipolar or . . 18-86 - 1.69- 5-20 2-6
Rendell, 2003 Schizoaffective Disorder Weight gain years 3196 98.40 249 mg/d weeks Unclear
37-40
. Weight gain 243 - 5-800 3-4
Scherk, 2007 Acute Mania in kg years * 39 6.5 246 mg/d weeks Unclear
(mean)
37-40
Scherk, 2007 Acute Mania SAS/ESRS years * 0.72 046 - 246 5-800 3-4 Unclear
114 mg/d weeks
(mean)
37-40
Scherk, 2007 Acute Mania BAS years * 0.72 01‘4164' 251 5'8%0 3'1 Unclear
(mean) . mg weeks
Borderline Personality Body weight 23-33 - 512 - 2.5-20 5 weeks -
Stoffers, 2010 Disorder change in kg years 6.72 8.82 752 mg/d 6 months Unclear
Borderline Personality Increased 23-33 1.75- 25-20 5 weeks -
Stoffers, 2010 Disorder appetite years RR 2.76 434 615 mg/d 6 months Unclear
Borderline Personality 23-33 0.43- 2.5-20 6 weeks -
Stoffers, 2010 Disorder Headache years RR 091 192 615 mg/d 6 months Unclear
Borderline Personality . 23-33 0.79 - 2.5-20 5 weeks -
Stoffers, 2010 Disorder Fatigue years RR 2.04 593 615 mg/d 6 months Unclear
Borderline Personality 23-33 175- 2.5-20 5 weeks -
Stoffers, 2010 Disorder Somnolence years RR 297 503 615 mg/d 6 months Unclear
Borderline Personality : 23-33 0.33- 2.5-20 5 weeks -
Stoffers, 2010 Disorder Insomnia years RR 0.68 137 615 mo/d 6 months Unclear
Stoffers, 2010 Bc_)rderllne Personality Nausea 23-33 RR 083 0.43- 615 2.5-20 5 weeks - Unclear
Disorder years 1.59 mg/d 6 months
Borderline Personality 23-33 1.08 - 2.5-20 5 weeks -
Stoffers, 2010 Disorder Dry mouth years RR 2.24 467 615 mo/d 6 months Unclear
} : } Nursing
Tan, 2015 Dementia Somnolence 779;: * 3.61 17'8133 * 5 mg/d v?esk‘ss home and
y ’ outpatients
L Nursing
. Injuries or 77-84 . 0.72 - . 6-26
Tan, 2015 Dementia flls years 1.13 176 5 mg/d weeks home and

outpatients




Nursing

Abnormal 77-84 O 1.64- 6-26
Tan, 2015 Dementia . * * 3.84 * * * * 5 mg/d home and
gait years R 8.95 weeks outpatients
} : : Nursing
Tan, 2015 Dementia Edema 77-84 o * * 0.52 0.16 * * * * 5 mg/d 6-26 home and
years R 1.69 weeks ;
' outpatients
. Nursing
Tan, 2015 Dementia iL:];LZ?irgn 776';?3 CR) * * 6.93 :%)5336 * * * * 5 mg/d v?éilfs home and
y ! outpatients
Nursing
Tan, 2015 Dementia Stroke 77'8r4 g * * 3.93 02'6521' * * * * 5 mg/d VSZE home and
years ) eeks outpatients
QUETIAPINE
. . Di Pl . .
Author & Year Diagnosis Aé(f/\éirtsse Age (R? E Other Effet | 95% CI N ;’/:)Jg %/coebo NNH/NNT Dose Duration Setting
Cohen. 2012 Schizophrenia or Bipolar | Weight gain 8-17 " - Mean 174 0.99 - 1267 " - - 17-611 3-12 Unclear
! Disorder in kg years difference ’ 25 mg/d weeks
Schizophreniaor Bipolar | Significant 8-17 (¢] 2.61- 17-611 3-12
Cohen, 2012 Disorder weight gain years R * * 62 13.56 1343 * * * mg/d weeks Unclear
Schizophrenia or Bipolar 8-17 (¢] 291 - 17-611 3-12
Cohen, 2012 Disorder Somnolence years R * * 5.44 926 1424 * * * mg/d weeks Unclear
Cohen. 2012 Schizophrenia or Bipolar EPS 8-17 o - - 254 0.88 - 1250 N - - 17-611 3-12 Unclear
’ Disorder years R 6.07 mg/d weeks
. . 18-65 2.77 - 5(4,6) .
* * 0 0
DeFruyt, 2012 Bipolar Depression Somnolence years RR 391 553 1732 24% 6% NNH 300mg/d 8 weeks Outpatients
. . . . 18-65 1.22 - 27(18,58) .
DeFruyt, 2012 Bipolar Depression Weight gain years * RR * 2.37 459 1701 6% 2% NNH 300mg/d 8 weeks Outpatients
DeFruyt, 2012 Bipolar Depression Fatigue 1;;? * RR * 1.44 029‘21 ) 1341 8% 5% * 300mg/d 8 weeks Outpatients
. . . 18-65 2.57 - 6(5,8) .
DeFruyt, 2012 Bipolar Depression Sedation years * RR * 449 474 1732 19% 6% NNH 300mg/d 8 weeks Outpatients
DeFruyt, 2012 Bipolar Depression EPS 1)2;? * RR * 193 048]?6' 1743 7% 4% * 300mg/d 8 weeks Outpatients
DeFruyt, 2012 | Bipolar Depression Mania tgefrs « | RR x 062 0i2f7_ 1743 3% 5% * 300mg/d | 8weeks | Outpatients
Schizophreniaor Bipolar | Weight 10-18 . . Mean 1.17- . . . 300-800 3-12
DeHert, 2011 Disorder changein kg years difference 1.43 1.69 691 mg/d weeks Unclear
. Generalised Anxiety EPS (Short- =>18 o 112- 25-400
Depping, 2010 Disorder term) years R * * 18 59 2262 * * * mg/d 8 weeks Unclear
. Generalised Anxiety Weight =>18 (6] * * 1.23- * * * 25-400
Depping, 2010 Disorder change (sig) years R 239 465 2262 mg/d 8 weeks Unclear
) Generalised Anxiety Weight =>18 . . Mean 04- . . . 25-400
Depping, 2010 Disorder changein kg years difference 063 0.86 2201 mg/d 8 weeks Unclear
: Generalised Anxiety Sedation in =>18 O - - 2.65- « - N 25-400
Depping, 2010 Disorder short term years R 448 759 2262 mg/d 8 weeks Unclear

KK



Absolute

- difference :
Hutton, 2015 Schizophrenia Simpson- >12 RR * 097 | 973 | 1465 | 7 | 1470% | 1390% | 0007 >250 6-52 Inpatients
Angus Scale years 1.29 0033 mg/d weeks and mixed
0.047)
Abnormal
. . Involuntary >12 052 - 21(8,27) >250 6-52 Inpatients
Hutton, 2015 Schizophrenia Movements years RR * 0.694 0.92 799 4 16.50% 21.10% NNB mg/d weeks and mixed
Scale
Bames >12 0.60 200 (33, 50) >250 6-52 Inpatients
- . s * B - 0, 0, il -
Hutton, 2015 Schizophrenia éclz?tehma years RR 0.866 1923 1616 | 7 6.90% 7.60% NNB mg/d weeks and mixed
Needing .
. - S >12 0.60 - 250 (40,21) >250 6-52 Inpatients
Hutton, 2015 Schizophrenia frgerdécpa;lon years RR * 0.838 118 1769 | * 9.10% 9.30% NNH mg/d weeks and mixed
. . Mean weight >12 . Mean 1.10- . . . >250 6-52 Inpatients
Hutton, 2015 Schizophrenia change years difference 1.753 240 2358 | 12 mg/d weeks and mixed
Significant
weight : : :
Hutton, 2015 Schizophrenia change >12 * * 2088 | 205 2083 | 10 | 11.50% | 3700 | 13239 >250 6-52 Inpatients
_ years 4.36 NNH mg/d weeks and mixed
(=>7% of
weight)
. . Sedation or >12 - 1.95- N - 9(7,13) >250 6-52 Inpatients
Hutton, 2015 Schizophrenia sommolence years RR 2581 341 2377 | 12 NNH mg/d weeks and mixed
] . >12 . . 0.94 - . . . >250 6-52 Inpatients
Hutton, 2015 Major Depression EPS years 1.84 36 1342 | 3 mo/d weeks and mixed
Significant
weight gain Inpatients,
Komossa, 2010 Major Depression =>7% from 18-70 * * 2.12 1?"1939' 2118 | 4 * * * 0'3/%0 4'55 outpatients
baseline short years ' m3 weeks and mixed
term
Weight
change from Inpatients,
Komossa, 2010 Major Depression baseline in 189';2 * di;\fﬂefea:ce 0.65 0i1].18_ 2027 | 4 * * * 21;;3/(()10 vcéglfs outpatients
kg in short y ' and mixed
term
Inpatients,
Komossa, 2010 Major Depression Sedation 18-70 * * 5.76 232- 2118 | 4 * * * 0-300 4-52 outpatients
years 14.32 mg/d weeks and mixed
Use of 38 M 0.08 75-750 2-28
Leucht, 2009 Schizophrenia antiparkinson )égars * _Mean -0.02 e 521 | 4 9.50% | 11.20% * ) A Unclear
medication (median) difference 0.03 mg/d weeks
Use of
. : : . 38 years 0.46 - 75-750 2-28
Leucht, 2009 Schizophrenia ﬁtt;?gtl?g:]son (median) RR * 0.79 135 509 3 * * * mg/d weeks Unclear
: : 38 years . . 0.55- . . . 75-750 2-28
Leucht, 2009 Schizophrenia EPS (median) 0.85 131 529 3 mg/d weeks Unclear
. : : 38 years * 1.18- * . - 75-750 2-28
Leucht, 2009 Schizophrenia Sedation (median) RR 2.02 347 750 5 mg/d weeks Unclear

LL



. - 38 years Risk 0.01 - 8 (4-74) 75-750 2-28
Leucht, 2009 Schizophrenia Somnolence (median) * * difference 0.13 024 750 16.80% 9.70% NNH mg/d weeks Unclear
Maher, 2011 Dementia ;:raz\’/'e‘;‘{ascu' Unclear | 2 | * * 1| %237 | eo9 590% | 8.20% * ?r%_/tso bz Unclear
. Cerebrovascu (0] 0.1- 50-150 6-12
Maher, 2011 Dementia lar accident Unclear R * * 0.7 3.08 426 0.80% 1.60% * mg/d weeks Unclear
Maher, 2011 Denentia Sedation Unclear | © | = * 52 | 298 | 799 510% | 18.80% * 50-150 6-12 Unclear
R 951 mg/d weeks
Maher, 2011 Dementia EPS Unclear | O | * * 12 03"4068' 609 350% | 5.10% * ;57%-/250 \jeifs Unclear
Maher, 2011 Dementia ;J;r'r;ig’n:a“ Unclear g * * 24 15'1165' 523 6.30% | 13.30% * ?r%_/tso vseéis Unclear
Autism, Conduct
Disorder, Disruptive
Pringsheim, Behaviour Disorder, Weight gain =<18 - Mean 1.01- " * * 6-8
2011 Aggression, Bipolar (kg) years difference 141 181 81 Unclear weeks Unclear
Disorder | or
Schizophrenia
Alzheimer's with .
. o . 66-99 (¢] 0.7 - 25-600 Nursing
Schneider, 2005 ag_natloln or Dementia Deaths years R * 167 203 637 5.40% 2.80% * mg/d 10 weeks home
with agitation
. Alzheimer's with 66-99 (6] * * 043 - o o * 25-600 10-26 Nursing
Sehneider, 2006 agitation or psychosis EPS years R 092 1.98 582 520% 6% mg/d weeks home
Schneider, 2006 Al_zhe_m‘er‘s with ) _Urlna_ry tract 66-99 (e} - - 173 057- 582 3.60% 9.20% - 25-600 10-26 Nursing
agitation or psychosis infection years R 5.26 mg/d weeks home
Patients
receiving 3 K
Srisurapanont, Schizophrenia or medications =>18 « | rR . 063 0.34 - 395 . . . 75-750 W:Z s* Unel
2004 Schizoaffective Disorder | for years : 115 mg/d h nelear
extrapyramid months
al AE
. . . 3 weeks -
Srisurapanont, Schizophreniaor . . =>18 0.26 - 75-750
2004 Schizoaffective Disorder Parkinsonism years * RR * 052 1.06 595 * * * mg/d 16 Unclear
months
. . . _ 3 weeks -
Srisurapanont, Sch!zophrema or Constipation =>18 N RR - 188 0.95- 704 - - - 75-750 16 Unclear
2004 Schizoaffective Disorder years 3.74 mg/d
months
. . - 3 weeks -
Srisurapanont, Schizophrenia or _— =>18 - - 1.12- " * * 75-750
2004 Schizoaffective Disorder Dizziness years RR 223 442 16 mg/d 16 Unclear
months
Srisurapanont, | Schizophrenia or :;r';‘g’sg'rg"d =18 |, | an . oo | 0 | . . . 75750 | Bwekeo
2004 Schizoaffective Disorder (postural) years 47 mg/d months
3 weeks -
Srisurapanont, Schizophrenia or - =>18 N - 132- N - - 75-750
2004 Schizoaffective Disorder Sleepiness years RR 2 3.04 716 mg/d rmlnihs Unclear

MM



- Acute Bipolar 10-65 212 - 8(7,10) 50-600 1-12
Suttajit, 2014 Depression EPS years RR * 2.77 362 * * NNH mg/d weeks Unclear
Suttajit, 2014 Acute Bipolar Sedation 10-65 RR * 332 | 271- * * g(7,9) | 20600 1-12 Unclear
Depression years 4.06 mg/d weeks
. Acute Bipolar 10-65 2.86 - 7(6,8) 50-600 1-12
Suttajit, 2014 Depression Somnolence years RR * 3.74 49 * * NNH mg/d weeks Unclear
" Acute Bipolar L 10-65 . 1.73- . . 14 (11,20) | 50-600 1-12
Suttajit, 2014 Depression Dizziness years RR 2.18 274 NNH mo/d weeks Unclear
. Acute Bipolar A 10-65 N 15- - - 25(18,41) 50-600 1-12
Suttajit, 2014 Depression Constipation years RR 2.05 281 NNH mg/d weeks Unclear
Suttajit, 2014 Acute Bipolar Dry mouth 10-65 RR * 3.65 3.04- * * * 50-600 1-12 Unclear
Depression years 44 mg/d weeks
L Acute Bipolar . 10-65 0.37- 50-600 1-12
Suttajit, 2014 Depression Mania years RR * 058 092 * * * mg/d weeks Unclear
" Acute Bipolar Increased 10-65 - 158 - " - 26 (18,48) 50-600 1-12
Suttajit, 2014 Depression appetite years RR 281 5.01 NNH mg/d weeks Unclear
. Acute Bipolar . . 10-65 . 1.34 - . . 29 (19,57) 50-600 1-12
Suttajit, 2014 Depression Weight gain years RR 2.33 403 NNH mg/d weeks Unclear
Suttajit, 2014 Acute Bipolar Headache 10-65 RR * 0.68 053 - * * * 50-600 1-12 Unclear
Depression years 0.86 mg/d weeks
Suttajit, 2014 Acute Bipolar Nausea 10-65 RR * 077 | 056- * * * 50-600 1-12 Unclear
Depression years 1.07 mg/d weeks
Suttajit, 2014 Acute Bipolar Diarrhoea 10-65 RR * 0.64 04- * * * 50-600 1-12 Unclear
Depression years 1.01 mg/d weeks
} : : } Nursing
Tan, 2015 Dementia Somnolence 779;3 * * 5.88 if?ﬁ * * * 50/300 v?e:st home or
y i mg outpatients
Lo Nursing
. Injuries or 77-84 0.57 - 50-100 6-26
Tan, 2015 Dementia * * 0.85 * * * home or
falls years 129 mg/d weeks outpatients
Nursing
Tan, 2015 Dementia Abi[mrmal 77'8r4 * * 1.98 05'7339' * * * 50'/300 VSZE home or
9a years ' mg eexs outpatients
Nursing
Tan, 2015 Dementia Edema 77-84 * * 151 Offg' * * * 50'/300 6'2k6 home or
years ’ mg weexs outpatients
. Nursing
Tan, 2015 Dementia :rf:en?rg 7-84 * * 1.9 O??Z ) * * * 50'/300 6'2k6 home or
infection years . mg weeks outpatients
Nursing
Tan, 2015 Dementia Stroke 77-84 * * 1.13 036 - * * * 50-100 6-26 home or
years 3.56 mg/d weeks .
outpatients
RISPERIDONE
Author & Year Diagnosis A&%\éenrtsse Age g Other Effet | 95% CI D;'/l:g P|a0/f;dI) NNH/NNT Dose Duration Setting
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Conduct Disorder,
Behavioral Disorder,
Autism, Pervasive
Developmental Disorder,

<=18

Mean

135-

0.01-

4-52

i i i *
Almandil, 2013 Bipolar Disorder, Mania, Weight gain years difference L 22 12 30mg/d weeks Unclear
Schizophrenia or
Attention Deficit
Hyperactivity Disorder
. . . Mean 0.07 - 2585
Aleman, 2001 Schizophrenia Aggression Unclear * weighted 0.28 456 8 weeks Unclear
: 0.49 mg/d
effect size
N >60 (¢] 10- 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease EPS years R * 178 317 1121 mg/d weeks Unclear
Ballard_2006 Alzheimer's Disease Agitation >60 0 * 0.86 0.62- 1413 05-2.0 10-13 Unclear
years R 119 mg/d weeks
. . >60 [e) N 0.53 - 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease Injury years R 0.74 104 1074 mg/d weeks Unclear
L Cerebrovascu >60 (¢] 172 - 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease lar events years R * 3.64 769 1954 mg/d weeks Unclear
. . >60 [¢} . 0.73 - 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease Mortality years R 1.25 216 1954 mg/d weeks Unclear
L Abnormal >60 o 224 - 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease gait years R * 531 1262 1100 mg/d weeks Unclear
L >60 [e) 0.69 - 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease URTI years R * 1.15 1903 784 my/d weeks Unclear
Ballard_2006 Alzheimer's Disease Falls >60 0 * 0.84 063 - 1411 05-2.0 10-13 Unclear
— years R 1.14 mg/d weeks
L Peripheral >60 o 151- 0.5-2.0 10-13
Ballard_2006 Alzheimer's Disease edema years R * 2.75 503 938 mg/d weeks Unclear
Ballard_2006 Alzheimer's Disease Urinary tract >60 0 * 1.4 0.92- 648 05-2.0 10-13 Unclear
- infection years R 213 mg/d weeks
Ballard_2006 Alzheimer's Disease Fever >60 0 * 1.22 063 - 938 05-2.0 10-13 Unclear
- years R 2.34 mg/d weeks
P >60 o - 08- 05-2.0 10-13
Ballard_2006 Alzheimer's Disease Tremor years R 243 742 810 mo/d weeks Unclear
Ballard_2006 Alzheimer's Disease Somnolence >60 0 * 2.38 1.76 - 1640 05-20 10-13 Unclear
years R 3.2 mg/d weeks
Schizophrenia or Bipolar | Weight gain 8-17 - Mean 1.39- 1.5-6 3-12
Cohen_2012 Disorder in kg years difference 2.02 2.66 1545 mg/d weeks Unclear
Schizophrenia or Bipolar | Significant 8-17 o - 3.02- 15-6 3-12
Cohen_2012 Disorder weight gain years R 6.03 114 1756 mg/d weeks Unclear
Schizophrenia or Bipolar 8-17 (6] 463 - 1.5-6 3-12
Cohen_2012 Disorder Somnolence years R * 73 1119 1827 mg/d weeks Unclear
Schizophrenia or Bipolar 8-17 o - 2.18- 15-6 3-12
Cohen_2012 Disorder EPS years R 371 6.02 1946 mg/d weeks Unclear

00



Pervasive

Significant

7-14

1.88-

2-15

6-10

Cohen_2013 Developmental Disorder iaht oai R * * 7.76 259 470 * * * * /d K Unclear
or Intellectual Disability weight gain years ' mg weeks
Pervasive
Cohen_2013 Developmental Disorder | EPS 7-14 g * * 3.72 17‘7232' 569 | * * * * 21/‘2 6'18 Unclear
or Intellectual Disability years ’ mg weeks
Pervasive
Cohen_2013 Developmental Disorder | Somnolence 7-14 g * * 9.63 22559 569 [ * | 16.60% 9% * 21/3 6'18 Unclear
or Intellectual Disability years . mg weeks
. . A 75-81 (6] 122 - 6-12
Davidson_2000 Dementia or Alzheimer's | EPS years R * * 191 208 705 * * * * Unclear weeks Unclear
Davidson_2000 Dementia or Alzheimer's | Somnolence 7581 0 * * 1.37 09- 705 | 2 * * * Unclear 6-12 Unclear
years R 2.06 weeks
Conduct Disorder,
Behavioral Problem,
Autism, Conduct Disorder, | Weight 5-62 - - Mean 1.27- " - 0.15-6 3-24
De Hert_2011 Tourette’s, Autism, changein kg years difference 1.76 2.25 946 | 12 mg/d weeks Unclear
ADHD, Bipolaror
Schizophrenia
o 047 - 137 (23~
Gao_2008a Schizophrenia Overall EPS Unclear R * * 11 2 55 376 3 6.50% 5.80% 17) NNTB 6 mg/d 6 weeks Unclear
’ or NNTH
Rl -36 (11,-7)
Gao_2008a Schizophrenia Antlchollner Unclear o * * 114 0.56 - 174 2 23.30% | 20.50% NNTB or 6 mg/d 6 weeks Unclear
gic Use R 235
NNTH
o} 255 S8 5
Gao_2008b Bipolar Disorder Overall EPS Unclear * * 4.24 i 584 2 | 25.70% | 7.40% NNTB or o 6 weeks Unclear
R 7.05 mg/d
NNTH
i i R 5(-7,-4) i
Gao_2008b Bipolar Disorder Anticholiner |\ ear | © | = * aag | 272 549 | 2 | 2990% | 860% | NNTBor | 4156 6 weeks Unclear
gicUse R 7.27 NNTH mg/d
Bipolar Spectrum
Disorders,
Schizophrenia, . 0.5-35
Jensen_2015 Behavioural Problems in ?htacnlgéerval 59;55 g * * 0.98 01'7282' 573 | 12 * * * mg/d+D1 vzv‘:ze?(i Unclear
Autism, Oppositional ’ 63:7163
Defiant Disorder or
Psychosis
Use of 38 years
Leucht_2009 Schizophrenia antiparkinson | (median g * * 135 02'8139' 323 | 4 | 3230% | 2590% * 75'/250 2'22 Unclear
medication ) : mg weeks
Use of 38 years
Leucht_2009 Schizophrenia antiparkinson | (median RR * 1.24 0.89 - 323 | 4 * * * 75-750 2-28 Unclear
Hg 171 mg/d weeks
medication )

PP



38 years

. . - (0] 0.98 - 75-750 2-28
Leucht_2009 Schizophrenia EPS (median R * * 1.29 172 642 5 * * mg/d weeks Unclear
38 years i R ]
Leucht_2009 Schizophrenia Sedation (median * RR * 129 02'7239 665 4 * * 75-750 2-28 Unclear
) . mg/d weeks
38 years
Leucht_2009 Schizophrenia Somolence/ |\ dian | O | » * 1.34 0.72- 665 | 4 | 7.60% | 5.70% 75-750 2-28 Unclear
sedation ) R 249 mg/d weeks
. Cardiovascul 0] 1.38 - 05-2.25 6-12
Maher_2011 Dementia ar event Unclear R * * 21 322 2767 6 3.40% 6.80% mg/d weeks Unclear
Maher_2011 Dementia Ica‘ir:fgﬁj"eff“ Unclear | O | * 312 183221- 1852 | 4 | 110% | 220% gg/-g.zs M?eifs Unclear
Increased
Maher_2011 Denentia appetite or Unclear | © * * 34 1.08 - 517 2 2.10% 5% 05-2.25 6-12 Unclear
\_Nelght R 12.75 mg/d weeks
increase
. (0] 1.96 - 0.5-2.25 6-12
Maher_2011 Dementia EPS Unclear R * * 3 47 2477 | 5 3.40% 8.30% mg/d weeks Unclear
Maher_2011 Dementia Sedation Unclear | © | = * 23 L79- | 9182 | 6 | 12.10% | 21% 05-2.25 6-12 Unclear
R 3.05 mg/d weeks
Maher_2011 Dementia Urinary tract | penr [ O ] » * 16 | 13- | 1725 | 4 | 1070% | 1550% 05-2.25 6-12 Unclear
symptoms R 213 mg/d weeks
Autism Spectrum . _
McQuire_2015 Disorder or Intellectual Weight =<18 o * * 443 281- * 3 * * 1-18 6-12 Unclear
o changein kg years R 6.84 mg/d weeks
Disability
AutismSpectrum Significant _
McQuire_2015 Disorder or Intellectual weight =<18 * | RR * 091 0.85- * 5 * * 1-1.8 6-12 Unclear
S years 0.96 mg/d weeks
Disability change
AutismSpectrum
. : . =<18 . . 042 - . . . 1-1.8 6-12
McQuire_2015 D!sorc_igr or Intellectual Sedation years RR 0.53 068 5 mg/d weeks Unclear
Disability
Autism, Conduct
Disorder, Disruptive
Pringsheim 201 Behaviour Disorder, Mean weight =<18 - - Mean 1.17- N - 3-10
1 Aggression, Bipolar gain (kg) years difference 172 2.26 833 10 Unclear weeks Unclear
Disorder | or
Schizophrenia
Autism, Conduct
Disorder, Disruptive
Pringsheim 201 Behaviour Disorder, Extrapyramid =<18 o - - 2.04 - " - . 3-10
1 Aggression, Bipolar al disorder years R 3.35 5.48 73 ! 1-6 mo/d weeks Unclear
Disorder I or
Schizophrenia
. . 34-41
Scherk_2007 Mania Welght gain years ° * * 1.69 0.71- 824 3 * * 1-6 mg/d 3 weeks Unclear
inkg (mean) R 412
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. Dementia with 56-97 o 0.76 - 0.5-4 8-12 Nursing
Schneider_2005 aggression Death years R * * 1.3 293 1954 3.80% 2.80% * mg/d weeks home
L Nursing
: Dementia with 81-83 (o] 1.78 - 0.5-4 8-12
Schneider_2006 aggression Somnolence years R * * 243 332 1954 * * * mg/d weeks home.and
outpatients
P Injury and } : } ) Nursing
Schneider 2006 | Dementia with Accidental 8183 | O . * 083 | 2% | 1725 2270% | 23.90% * 0-5-4 812 home and
aggression : years R 1.06 mg/d weeks R
Injury outpatients
P Nursing
Dementia with 81-83 (e] 1.35- 0.5-4 8-12
Schneider_2006 . EPS * * 18 1954 * * home and
aggression years R 242 mg/d weeks outpatients
P : Nursing
Schneider_2006 | Dementia with P%“:‘.ry tract | 81-83 g * - 154 0283 - * 1550% | 10.70% * 0'5/'3 8'15 home and
aggression infection years . mg weeks outpatients
Nursing
Tan_2015 Dementia Somnolence 77-84 g * * 357 247627_ * * * * Unclear 12 weeks home and
years ' outpatients
Lo Nursing
Tan_2015 Dementia ::Ijlunes or 77-84 (R) * * 0.85 01'6538' * * * * Unclear | 12 weeks home and
s years ' outpatients
Nursing
Tan_2015 Denentia gAat:?omal 7y7ea8r§ g * * 121 01‘7939' b %* * * Unclear 12 weeks home and
' outpatients
Nursing
Tan_2015 Dementia Edema 7)/1;3 g * * 0.49 8’;‘8 * * * * Unclear 12 weeks home and
' outpatients
: } : Nursing
Tan_2015 Dementia :’:]rf:;;tairgn 77953 g * * 2.28 1352 * * * * Unclear 12 weeks home and
y ) outpatients
Nursing
Tan_2015 Dementia Stroke 77'8r4 8 * * 453 11752 * * * * Unclear 12 weeks home and
years . outpatients
MO ODSTABILISERS
LITHIUM
Author & Year Diagnosis A;;\i/\éirtze Age g g Other Effect | 959% CI N Dor/:)Jg Plaozdw NNH/NNT Dose Duration Setting
11
. Hypothyroidi o 06 - 900- : .
Burgess_2001 Any Mood Disorder sm All ages R * * 7.19 32.32 310 * * * 1250mg months Mixed
4 years
Geddes_2004 Bipolar Disorder Somnolence Unclear * RR * 1.98 1.02- 770 * * * Unclear >=3 Unclear
3.84 months
. . 1.07 - >=3
Geddes_2004 Bipolar Disorder Nausea Unclear * RR * 1.76 292 770 * * * Unclear months Unclear
K K K 1.35- >=3
Geddes_2004 Bipolar Disorder Diarrhoea Unclear * RR * 235 a1 770 * * * Unclear months Unclear
. . Hypothyroidi 051- >=3
Geddes_2004 Bipolar Disorder sm Unclear * RR * 9.26 169.91 770 * * * Unclear months Unclear
R . L 0.03 - >=3
Geddes_2004 Bipolar Disorder Suicide Unclear * RR * 0.32 208 565 0% 0.70% * Unclear months Unclear

RR



. Depression or Bipolar . . o 1.27- 23 (12,71)
McKnight_2012 Disorder Weight gain Unclear R * * 1.89 282 1224 10% 5.60% NNH Unclear Unclear Unclear
. Depression or Bipolar Skin O - - 0.49 - " - 23 (12,71)
McKnight_2012 Disorder disorders Unclear R 1.28 336 213 NNH Unclear Unclear Unclear
VALPROATE
Author & Year Diagnosis g‘;rtze Age CR’ g Other | Effet | 9506C1 | N Drug | Placeo | NNt Dose | Duration | Setting
Within
1.15- the 6-12 | Outpatients
inri i i H i * * . * * * i
Cipriani_2013 Bipolar Disorder Alopecia All ages RR 251 551 312 therapeuti months and mixed
cdose
range
Within
1.58- the 6-12 | Outpatients
Cipriani_2013 Bipolar Disorder Tremor All ages * RR * 241 367 312 * * * therapeuti months and mixed
cdose
range
Within
107 - the 6-12 Outpatients
Cipriani_2013 Bipolar Disorder Weight gain All ages * RR * 2.04 3.86 312 * * * therapeuti months and mixed
cdose
range
Hirsch_2012 eEppiIII:;?ss)}l |?1r:1d| C';‘t“i’g;ﬁ Infections Unclear | * | = * * * 278 16.80% | 5.70% * Unclear Unclear Unclear
Inpatients,
Any individual outpatients,
Huband_2010 experiencing recurrent Headache =>5 (¢] - - 0.76 044 - 276 - - N 80-1500 2-24 community
aggressive outbursts or years R 132 mg/d weeks and
episodes custodial
settings
Inpatients,
Any individual outpatients,
Huband_2010 experiencing recurrent Weight gain =>5 (0] N N 242 1.1- 276 - « « 80-1500 2-24 community
aggressive outbursts or years R 531 mg/d weeks and
episodes custodial
settings
_ Inpatients
Lonergan_2009 Dementia Sedation => 49 0 * * 248 137~ 241 * * * 480-1000 3-6 and
years R 447 mg/d weeks .
outpatients
Inpatients
. =>49 0] 173- 480-1000 3-6
Lonergan_2009 Dementia Gl problems years R * * 7.09 29.02 208 * * * mg/d weeks anq
outpatients
. Inpatients
. Urinary tract =>49 (¢] - - 1.04- N - - 480-1000 3-6
Lonergan_2009 Dementia infection years R 3.02 88 227 mg/d weeks ant:i
outpatients
i = R i . Inpatients
Lonergan_2009 Dementia ::rilfjiWIthout _:;S g * * 17 03;8:4 222 * * * 48%1000 W:;e?(s and
jury y ’ mg outpatients
. Inpatients
. Falls with =>49 (0] 0.38 - 480-1000 3-6
Lonergan_2009 Dementia injury years R * * 157 6.41 82 * * * mg/d weeks and

outpatients

SS



Inpatients

=>49 0.45 - 480-1000 3-6
Lonergan_2009 Dementia Skin problem * 1.27 227 * * and
years 358 mg/d weeks outpatients
_ ; . } Inpatients
Lonergan_2009 Dementia Infection _>e;rg * 12 21715 380 * * 48%1000 W:;e?(s and
y ’ mg outpatients
_ Inpatients
Lonergan_2009 Dementia Thrombocyto => 49 * 791 :];2927 186 * * 48%1000 3'?( and
penia years . mg weeks outpatients
. . . A 18-75 0.37- 750-1040 6 days -
Macritchie_2003 | Bipolar Disorder Constipation years RR 0.95 245 185 * * mg/d 12 weeks Unclear
Macritchie_2003 | Bipolar Disorder Diarrhoea 18-75 RR 0.65 03-14 | 185 * * 750-1040 | 6 days - Unclear
years mg/d 12 weeks
Macritchie_2003 | Bipolar Disorder Pain 18-75 RR 0.89 047 - 185 * * 750-1040 | 6 days- Unclear
- years 1.68 mg/d 12 weeks
. . . . 18-75 0.81- 750-1040 6 days -
Macritchie_2003 | Bipolar Disorder Sedation years RR 158 308 321 * * mg/d 12 weeks Unclear
- . . : 18-75 0.72- 750-1040 6 days -
Macritchie_2003 | Bipolar Disorder Asthenia years RR 155 334 279 * * my/d 12 weeks Unclear
Macritchie_2003 | Bipolar Disorder Dizziness 18-75 RR 3.17 113- 279 o * 750-1040 | 6 days- Unclear
years 8.88 mg/d 12 weeks
. . . 18-75 0.82- 750-1040 6 days -
Macritchie_2003 | Bipolar Disorder Nausea years RR 145 256 323 * * mg/d 12 weeks Unclear
o . . . 18-75 0.85 - 750-1040 6 days -
Macritchie_2003 | Bipolar Disorder Vomiting years RR 2.37 661 185 * * mg/d 12 weeks Unclear
Macritchie_2003 | Bipolar Disorder Headache 18-75 RR 0.67 038 - 145 * * 750-1040 | 6 days- Unclear
years 117 mg/d 12 weeks
AutismSpectrum _
McQuire_2015 Disorder or Intellectual Sedation =<18 RR 1.19 09- * * * 20-375 6-8 Unclear
Disability years 1.56 mg/d weeks
AutismSpectrum _
McQuire_2015 Disorder or Intellectual Weight gain =<18 * 1.69 046;3' * * * 20'/?175 G'i Unclear
Disability years : ™ weeks
Autism Spectrum _ } }
McQuire_2015 Disorder or Intellectual Dysarthria =<18 * * * 189 0.50% * 20/3(;75 6 8k Unclear
Disability years mg weeks
Schizophrenia or - 28-45 1.04- N - 300-1500 | 21days-
Schwarz_2008 Schizoaffective Disorder Sedation years RR 152 222 296 mg/d 12 weeks Unclear
Bipolar I orll or NOS
] : ; ; . 22-57 0.68 - 250-2500 6-8 .
Smith_2010 r;lérir?éwmomfapld Diarrhoea years RR 1.6 377 70 19% 11.90% mg/d weeks Outpatients
Bipolar I or Il or NOS
} - - - L 22-57 0.19 - 250-2500 6-8 .
0, 0
Smith_2010 with or without rapid Dizziness years RR 0.84 375 66 11.40% | 16.10% mg/d weeks Outpatients

cycling




Bipolar I or Il or NOS
; - - . 22-57 04 - 250-2500 6-8 .
Smith_2010 r;/l(t:lhir?grlwnhom rapid Dry mouth years * | RR * 1.56 6.09 72 14.30% | 8.10% * mg/d weeks Outpatients
Bipolar I or Il or NOS Fatigue or ) a i }
Smith_2010 with or without rapid myalgiawea | 22 5r7 « | RR * 148 03;6517 117 170% | 11.90% * 25%2500 W6 i Outpatients
cycling kness years ' mg eeks
Bipolar I or Il or NOS
] - - - 22-57 . " 0.25 - o N w 250-2500 6-8 .
Smith_2010 \é\;lérir(])grjwnhout rapid Headache years RR 1.48 892 63 18.80% | 13.20% mg/d weeks Outpatients
Bipolar I or Il or NOS ] : . }
Smith_2010 with or without rapid Nausea 2257 * RR * 201 049181 117 13.10% | 15.30% * 25%2500 6 i Outpatients
cycling years . mg weeks
ANXIOLYTICS
BUSPIRONE
Author & Year Diagnosis /-I\Et\i,\é?]rée Age (R? S Other Effet | 959% CI N D;'/lolg Plao/iebo NNH/NNT Dose Duration Setting
Outpatients
from
Chessick_2006 G_enerallsed Anxiety Drowsiness =>18 - RR - 144 0.84 - 281 N - - 5-60 4-14 psychlatnc
Disorder years 249 mg/d weeks clinics or
the
community
Outpatients
from
Chessick 2006 Generalised Anxiety Dizziness =>18 " RR - 318 1.82- 635 N - - 5-60 4-14 psychiatric
- Disorder years ’ 556 mg/d weeks clinics or
the
community
Outpatients
from
Chessick 2006 Generalised Anxiety Dry mouth =>18 N RR - 155 0.79 - 437 « - - 5-60 4-14 psychiatric
- Disorder years 3.05 mg/d weeks clinics or
the
community
Outpatients
from
Chessick 2006 Generalised Anxiety Nausea =>18 - RR - 216 1.14- 429 N - - 5-60 4-14 psychiatric
- Disorder years ’ 41 mg/d weeks clinics or
the
community
Outpatients
from
Chessick 2006 Generalised Anxiety Headache =>18 - RR - 148 0.36 - 416 " - - 5-60 4-14 psychiatric
- Disorder years 6.02 mg/d weeks clinics or
the
community
Outpatients
Chessick_2006 | Seneralised Anxiety somolence | 28 |« | rr * 215 | %97 | 183 * * * 5-60 4-14 from
— Disorder years 4.79 mg/d weeks psychiatric
clinics or
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the
community

Outpatients

from
Chessick 2006 G_enerallsed Anxiety Tinnitus =>18 " RR - 165 0.64 - 183 « - N 5-60 4-14 psychlatrlc
- Disorder years 4.22 mg/d weeks clinics or
the
community
HYDRO XYZINE
. . Adverse (o] R Drug Placebo . .
Author & Year Diagnosis Events Age R R Other Effect | 95% CI N % % NNH/NNT Dose Duration Setting
Psychiatric
Agitation/anx inpatients,
. Generalised Anxiety iety/ 18-65 (e} - - 0.36 - N - - >=25 <=12 psychiatric
Guaiana_2010 Disorder nervousness/ years R 143 5.76 203 mg/d weeks outpatients
tension and primary
care
Inpatients,
- Generalised Anxiety o 18-65 o . . 0.06 - . . « >=25 <=12 outpatients
Guaiana_2010 Disorder Dizziness years R 115 24.03 242 mg/d weeks and primary
care
Inpatients,
. Generalised Anxiety 18-65 o - - 041 - N - - >=25 <=12 outpatients
Guaiana_2010 Disorder Dry mouth years R o7 2.82 203 mg/d weeks and primary
care
Inpatients,
. Generalised Anxiety . 18-65 o - - 032- N - - >=25 <=12 outpatients
Guaiana_2010 Disorder Insomia years R 109 3.73 203 mg/d weeks and primary
care
Sleepiness/ Inpatients,
Guaiana_2010 ngerallsed Anxiety drowsiness/ 18-65 o - - 215 0.76 - 584 N - - >=25 <=12 outpat_lents
Disorder years R 6.07 mg/d weeks and primary
somnolence
care
STIMULANTS
AMPHETAMINE SALTS
. . Adverse o R Drug Placebo . .
0,
Author & Year Diagnosis Events Age R R Other Effect | 95% CI N % % NNH/NNT Dose Duration Setting
. Attention Deficit Decreased 6-17 1.56 - 10-70 14-63
Punja_2016 Hyperactivity Disorder appetite years * RR * 6.42 26.52 1124 * * * mg/d days Unclear
. Attention Deficit Insomnia/tro 6-17 - - 1.25- N - - 10-70 14-63
Punja_2016 Hyperactivity Disorder uble sleeping years RR 3:34 8.96 1280 mg/d days Unclear




. Attention Deficit Abdominal 6-17 1.17 - 10-70 14-63
Punja_2016 Hyperactivity Disorder pain years RR * 169 245 1318 * * " mg/d days Unclear
. Attention Deficit 6-17 . 0.64 - - - - 10-70 14-63
Punja_2016 Hyperactivity Disorder Headaches years RR 0.85 114 918 mg/d days Unclear
LISDEXAMFETAMINE
Author & Year Diagnosis A&c\il\é?]rtsse Age g Other Effet | 95% ClI N D‘:})jg Plao/(;ebo NNH/NNT Dose Duration Setting
. . . : 18-55 3.77- 4 (3-5) 20-70 11-104
Citrome_2015 Binge Eating Disorder Dry mouth years RR * 494 6.24 1004 36.40% 7.40% NNH mg/d weeks Unclear
Citrome_2015 | Binge Eating Disorder | Decreased 18-55 RR * 412 | 238 | 1004 1230% | 3% 11(8-17) | 20-70 11-104 Unclear
appetite years 6.84 NNH mg/d weeks
. . . . ; 18-55 1.85- 11 (8-18) 20-70 11-104
Citrome_2015 Binge Eating Disorder Insomnia years RR * 2.88 435 1004 13.90% | 4.80% NNH mg/d weeks Unclear
. . . . 18-55 * 111- 5 o 19 (11-75) 20-70 11-104
Citrome_2015 Binge Eating Disorder Headache years RR 159 292 1004 14.20% 9% NNH mo/d weeks Unclear
. . . ] A 18-55 - 1.93- o o 21 (15-40) 20-70 11-104
Citrome_2015 Binge Eating Disorder Constipation years RR 4.47 984 1004 6.20% 1.40% NNH mg/d weeks Unclear
. . . . Feeling 18-55 - 237 - o 21 (15-35) 20-70 11-104
Citrome_2015 Binge Eating Disorder jittery years RR 11.42 2061 1004 5.30% 0.50% NNH mg/d weeks Unclear
. . . ; 18-55 1.00 - 32(16-696) | 20-70 11-104
Citrome_2015 Binge Eating Disorder Nausea years RR * 1.63 260 1004 8.30% 5.10% NNH mg/d weeks Unclear
. ) S L 18-55 . 0.72- 0 0 97 (ns) 20-70 11-104
Citrome_2015 Binge Eating Disorder Irritability years RR 1.20 1.95 1004 6.30% 5.30% NNH mg/d weeks Unclear
. . . . . 18-55 . 0.66 - 0 0 162 (ns) 20-70 11-104
Citrome_2015 Binge Eating Disorder Fatigue years RR 1.13 191 1004 5.40% 4.80% NNH mg/d weeks Unclear
. Attention Deficit Decreased 6-17 . 5.08 - . . . 10-70 14-63
Punja_2016 Hyperactivity Disorder appetite years RR 9.83 19.02 1081 mg/d days Unclear
. Attention Deficit Insomnia/tro 6-17 - 2.84 - N - - 10-70 14-63
Punja_2016 Hyperactivity Disorder uble sleeping years RR 591 12.29 1081 mg/d days Unclear
. Attention Deficit Abdominal 6-17 0.76 - 10-70 14-63
Punja_2016 Hyperactivity Disorder pain years RR * 1.29 219 769 * * * mg/d days Unclear
- Attention Deficit Nausea/vomi 6-17 . 0.61- . . . 10-70 14-63
Punja_2016 Hyperactivity Disorder ting years RR 1.48 361 927 mg/d days Unclear
. Attention Deficit 6-17 - 0.73 - « - - 10-70 14-63
Punja_2016 Hyperactivity Disorder Headaches years RR 1.07 157 1077 mo/d days Unclear
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METHYLPHENIDATE

Adverse

Drug

Placebo

Author & Year Diagnosis Events Age R Other Effect | 95% CI N k % % NNH/NNT Dose Duration Setting
Schacter_2001 gfi”ra';” Deficit ?pe;erteﬁzed ;;12 RR * 3.09 2‘7‘; - 675 | 10 | 44.80% | 14.40% * Unclear | Unclear Unclear
Schacter_2001 ggzr;g:rn Deficit Insomnia ;::2 RR * 155 1;? ) 663 9 47.70% | 30.70% * Unclear Unclear Unclear
i i =< 02-
Schacter_2001 éfgg;ﬂ Deficit Headache ye;i RR * 150 ; 2:21 581 | 8 | 1840% | 12.50% * Unclear | Unclear Unclear
Schacter_2001 g:gz”rg';“ Deficit i;ﬁ;"’wh ;e(;rz RR * 1.60 24912 - 200 | 7 | 24% | 14.90% * Unclear | Unclear Unclear
Schacter_2001 gg?ry;n Deficit Drowsiness ):/:alri RR * 167 ggg ) 201 4 24.30% | 14.50% * Unclear Unclear Unclear
i i =< . -
Schacter_2001 gﬁ?r:;;n Deficit Anxiety ye:ri RR * 0.81 2 gé 482 7 31.10% | 38.40% * Unclear Unclear Unclear
Schacter_2001 é:;ir:r:;;n Deficit Dizziness ;::ri RR * 349 ;;2 ) 383 4 7.30% 2.20% * Unclear Unclear Unclear
. . Inpatients
Attention Deficit . 6-17 0.19 - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Psychosis years RR * 178 16.96 2 4 * * * mg/d 6 months a”‘.’
outpatients
. . Inpatients
Attention Deficit 6-17 0.07 - 5-70 1 week -
Storebo_2015 - : Syncope RR * 2.92 1246 | 8 * * * and
Hyperactivity Disorder years 411 mg/d 6 months outpatients
. . Affective Inpatients
Storebo_2015 ﬁ“e”“otr? [.’teﬁg? . nervous 6-17 RR * 239 214 g N B * * * 57/% é Weei‘h‘ and
yperactivity Disorder systemAE years . mg months outpatients
. . Inpatients
Storebo_2015 Attention Deficit Aggression 6-17 RR * 1.16 017- 417 2 * * * 5-70 1 week - and
Hyperactivity Disorder years 78 mg/d 6 months X
outpatients
. . Inpatients
Attention Deficit ) 6-17 . 0.22 - . . . 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Confusion years RR 101 473 548 2 mg/d 6 months anq
outpatients
. . Inpatients
Attention Deficit L 6-17 - 0.7- " - - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Dizziness years RR 25 8.99 683 8 mg/d 6 months and

outpatients
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Inpatients

Attention Deficit . 6-17 0.82- 5-70 1 week -
Storebo_2015 L . Drowsiness RR 1.27 811 4 and
Hyperactivity Disorder years 198 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 ﬁ“e”:'ogvti’fﬁg} e | Fatioue oL RR 0.76 01'3663' 858 | 7 57/% é""eﬁi‘h' and
yperactivity Disorde years . mg months outpatients
. . Inpatients
Attention Deficit 6-17 09- 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Headache years RR 122 164 2r24 | 17 mg/d 6 months am_j
outpatients
. . Inpatients
Attention Deficit . 6-17 0.35- 5-70 1 week -
Storebo_2015 . . Insomnia RR 131 349 3 and
Hyperactivity Disorder years 493 mg/d 6 months outpatients
. . Inpatients
storebo_2015 | Attention ':_'teﬁg_‘ . Irritability 6-17 RR ETRN B T F3N AT e Weefh' and
yperactivity Disorder years . mg months outpatients
. . Inpatients
Attention Deficit 6-17 0.82- 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Nervousness years RR 252 7.76 362 2 mg/d 6 months a“‘?
outpatients
. . Inpatients
Attention Deficit Sad/Tearful/ 6-17 0.86 - 5-70 1 week -
Storebo_2015 . . RR 141 707 4 and
Hyperactivity Disorder Depressed years 2.29 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 ﬁttez;;gtr? Dteﬁgt der Somnolence 6;7 RR 0.59 03;1111' 173 | 2 57/(31 é n":;:fh' and
yp ivity Disor years . mg s outpatients
Trouble Inpatients
Storebo_2015 Attentlon_ D_eﬁu_t sleeping or 6-17 RR 16 1.15- 2416 | 3 5-70 1 week - and
Hyperactivity Disorder sleep years 223 mg/d 6 months .
outpatients
problems
. . Tics or Inpatients
Attention Deficit 6-17 0.26 - 5-70 1 week -
Storebo_2015 L . nervous RR 0.85 1231 | 8 and
Hyperactivity Disorder movements years 2.79 mg/d 6 months outpatients
. . . Inpatients
storebo_2015 | Attention D.teﬁg? . Worried or 6-17 RR a7 | 0% | ses | 3 A I Weefh' and
yperactivity Disorder anxious years . mg months outpatients
. . Inpatients
Attention Deficit Decreased 6-17 2.56 - 5-70 1 week -
Storebo_2015 L X | RR 3.66 2962 | 16 and
Hyperactivity Disorder appetite years 5.23 mg/d 6 months outpatients
. . Inpatients
Attention Deficit Decreased 6-17 1.43- 5-70 1 week -
Storebo_2015 L . X RR 3.89 859 6 and
Hyperactivity Disorder weight years 10.59 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 | Attention D.f“g? ; Diarrhoea 6-17 RR 1.07 02'4714' 857 | 5 57/% : Weefh' and
yperactivity Disorder years . mg months outpatients
. . Inpatients
Attention Deficit . 6-17 0.71 - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Dyspepsia years RR 18 454 159 2 mg/d 6 months and

outpatients
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Inpatients

Attention Deficit 6-17 0.85 - 5-70 1 week -
Storebo_2015 L : Nausea RR 1.3 1995 | 11 and
Hyperactivity Disorder years 1.99 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 ﬁ“e”:'ogvti’fﬁg} e | Stomachache 6'1: RR 13 129 2341 | 13 57/% é""eﬁi‘h' and
yperactivity Disorde years . mg months outpatients
. . Inpatients
Attention Deficit - 6-17 0.76 - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Vomiting years RR 117 1.79 1916 | 11 mg/d 6 months am_j
outpatients
. . Inpatients
Attention Deficit Prolonged 6-17 5-70 1 week -
Storebo_2015 . . . RR 0.81 0.13-5 466 2 and
Hyperactivity Disorder QT-interval years mg/d 6 months outpatients
. . Inpatients
storebo_2015 | Attention ':_'teﬁg_‘ . Cough 6-17 RR 095 | % | 096 | 4 A I Weefh' and
yperactivity Disorder years . mg months outpatients
. . Inpatients
Attention Deficit Nasal 6-17 0.59- 5-70 1 week -
Storebo_2015 Hyperactivity Disorder congestion years RR 119 241 419 2 mg/d 6 months a“‘?
outpatients
. . . Inpatients
Attention Deficit Gastroenteriti 6-17 0.99 - 5-70 1 week -
Storebo_2015 . . RR 4.63 435 4 and
Hyperactivity Disorder S years 21.72 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 ﬁttez;;gtr? Dteﬁgt der Influenza 6;7 RR 0.65 02-21 624 | 3 57/(31 ér\?’;:fh' and
yp fvity Disor years mg s outpatients
. . Inpatients
Storebo 2015 Attentlor] II_)eﬁmg N;isopharyng 6-17 RR 115 0.7 - 979 5 5-70 1 week - and
- Hyperactivity Disorder itis years 1.87 mg/d 6 months X
outpatients
. . Inpatients
Attention Deficit - 6-17 049 - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder Pharyngitis years RR 243 12.05 293 2 mg/d 6 months anq
outpatients
. . Inpatients
Storebo_2015 ﬁ“e”:'ot'}\'ljifﬁg: e | Pyrexia oL RR 1.02 270%2 400 | 2 57/(; é""eﬁ:‘h‘ and
yperactivity Disorde years . mg months outpatients
Upper
Storebo 2015 Attention Deficit ::Slratory 6-17 RR 119 0.68 - 917 5 5-70 1 week - Inp:rt]ldents
- Hyperactivity Disorder infaction years 2.06 mg/d 6 months outpatients
(NOS)
. . . Inpatients
soro 205 | (et | s | | o7 | O | e |0 | e | o
yp ivity Disor i ion years . mg s outpatients
. . Inpatients
Storebo_2015 | Attention Deficit Weightgain | 817 * 013 | 996- | gos | 5 5-70 1 week - and
Hyperactivity Disorder years 0.28 mg/d 6 months X
outpatients
. . Diastolic Inpatients
Attention Deficit 6-17 -0.12 - 5-70 1 week -
Storebo_2015 Hyperactivity Disorder blood years RR 094 201 1067 | 8 mg/d 6 months anq
pressure outpatients

77



. . Systolic Inpatients
Attention Deficit 6-17 -1.25- 5-70 1 week -
Storebo_2015 L . blood RR -0.05 1067 and
Hyperactivity Disorder pressure years 0.16 mg/d 6 months outpatients
. . Inpatients
Storebo_2015 ﬁ“e”:'ogvti’fﬁg} o f‘:'se‘”hea“ oL RR 341 05;897 | 1290 57/% é""eﬁi‘h' and
yperactivity Disorde ate years . mg months outpatients
. . . Inpatients
Attention Deficit Accidental 6-17 048 - 5-70 1 week -
Storebo_2015 L . i RR 0.99 656 and
Hyperactivity Disorder injury years 2,07 mg/d 6 months outpatients
. . Skin Inpatients
Attention Deficit X 6-17 0.01- 5-70 1 week -
Storebo_2015 . . Disorder RR 0.52 200 and
Hyperactivity Disorder (rash) years 26.44 mg/d 6 months outpatients

AAA



Appendix E - Secondary Results

E.1 Main Results of Ten Most Reported Medications

E.1.1 Amitriptyline

The only antidepressant with more than 10 outcomes reported was amitriptyline. There were
other antidepressants, such as paroxetine (7 studies) and fluoxetine (6 studies), that were reported
in many reviews. Although only one review reported data on amitriptyline, it calculated effect
sizes for 23 unique adverse events.’® The review performed subgroup analyses and found no
difference between industry-sponsored and non-industry sponsored trials, inpatient versus
outpatient trials, or two-arm versus three-arm trials. The most common adverse events reported
in descending order of prevalence were ‘Other,” neurological, gastromntestinal and constitutional.
Other

The results documented amitriptyline’s known adverse events including nasal congestion,
urination problems, vision problems, tachycardia, sexual dysfunction among others. The data
indicated a significant association between amitriptyline and sexual dysfunction (OR 16.6 95%
Cl 4.5 to 60.6), increased appetite (OR 4.0 95% CI 2.0 to 8.2), tachycardia (OR 2.4 95% CI 1.5
to 3.9), urinary problems (OR 8.7 95% CI 2.0 to 39.1), low blood pressure, blurred vision or
ambloyopia (OR 13.5 95% CI 9.4 to 19.4) and anticholinergic adverse events (OR 6.3 95% CI
3.4 to 11.7). No significant differences were found in dermal rash (N=140, k=2), gastralgia
(N=172, k=2) or headaches (N=1173, k=9). The data on mortality were so seldom reported that it
was deemed not estimable.

Neurology
There is evidence that amitriptyline significantly increased individuals’ chances of experiencing

sedation, sleepiness, somnolence or drowsiness (OR 5.5 95% CI 3.69 to 8.2), tremor (OR 5.7
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95% CI 3.2 to 10.1), dizziness or syncope (OR 2.9 95% CI 2.1 to 4.1). No significant differences
were found in agitation (N=339, k=2), confusion (N=228, k=4) or nervousness (N=449, k=4).

Gastrointestinal
Dyspepsia (OR 6.8 95% CI 2.5 to 18.5), dry mouth (OR 13.5 95% CI 9.4 to 19.4) and

constipation (OR 3.4 95% CI 2.4 to 4.9) were experienced more often by the amitriptyline group
than placebo. However, no significant differences were reported in nausea (N=749, k=6) or
diarrhoea (N=339, k=2) although the review reported moderate heterogeneity between studies
(1°=47%) for nausea.

Constitutional
Sweating did not occur more frequently in the amitriptyline group than placebo (N=339, k=2),

nor did insomnia (N=923, k=5).

E.1.2 Aripiprazole

Aripiprazole and risperidone were the two antipsychotic drugs that were reported the most
frequently. Specifically, 18 studies provided data on these medications.*¢#?134 A total of 61
outcomes was reported for aripiprazole. Data were often insufficient for the included systematic
reviews to perform subgroup analysis. One review initially planned to assess whether individuals
with psychotic mania had different responses to aripiprazole than those with non-psychotic
mania but could not due to a lack of data.?? The most commonly reported adverse events for
aripiprazole, in descending order of prevalence, were neurological, constitutional, ‘Other’ and
gastrointestinal.

Neurology
One review provided evidence that aripiprazole increased the chances of an individual with

either autism spectrum disorder or pervasive developmental disorder of experiencing sedation

(RR 4.3 95% CI 1.6 to 11.6). Other reviews that analysed individuals with either pervasive
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developmental disorder or intellectual disability (RR 2.4 95% CI 1.1 to 5.5), dementia (OR 2.6
95% CI 1.6 to 4.5) or bipolar disorder (RR 2.6 95% CI 1.7 to 3.9) concluded that aripiprazole
was associated with sedation. However, the data extracted from reviews that analysed individuals
with either schizophrenia, schizoaffective disorder or acute relapse of schizophrenia (N=1,107,
k=4) or those with either autism spectrum disorder or intellectual disability (k=2) indicated no
significant difference in sedation. Parkinsonism (N=1,233, k=4), tremor (N=1,105, k=3) and

mania (N=727, k=2) demonstrated no association to amitriptyline.

Somnolence did not occur more frequently in the aripiprazole group than placebo in reviews
analysing individuals with bipolar or schizoaffective disorder (N=970, k=3) or bipolar
depression (N=727, k=2). However, in other reviews aripiprazole was linked to somnolence
where individuals had a diagnosis of either attention deficit hyperactivity disorder,
schizophrenia, behavioral disorder, pervasive developmental disorder or intellectual disability
(OR 6.1 95% CI 2.8 to 12.2), pervasive developmental disorder or intellectual disability (OR

25.8 95% CI1 1.3 to 112.3) or dementia (OR 3.595% CI1 1.6 to 7.5).

Tremor (N=313, k=2) occurred more frequently in the aripiprazole group than placebo.
Extrapyramidal symptoms were experienced by participants more often in the aripiprazole group
when they had bipolar disorder or schizoaffective disorder (RR 2.2 95% CI 1.5 to 3.4),
schizophrenia spectrum disorders (RR 1.1 95% CI 0.8 to 1.4) but not when they had dementia as
a diagnosis (N=1,080, k=4). One review whose participants either attention deficit hyperactivity
disorder, schizophrenia behavioral disorder, pervasive developmental disorder or intellectual
disability indicated a significant association between aripiprazole and extrapyramidal symptoms.

Other reviews involving participants with either pervasive developmental disorder or intellectual
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disability (N=556), another with either autism spectrum disorder, Asperger’s disorder or
pervasive developmental disorder (N=313, k=2) or schizophrenia (OR 1.1 95% CI 0.6 to 2.0)
found no significant differences in extrapyramidal symptoms. The wide inclusion of diagnoses
makes it challenging to generate any inferences or hypotheses regarding extrapyramidal

symptoms and aripiprazole.

Akathisia occurred more frequently in the aripiprazole group in participants with acute mania,
bipolar disorder or schizoaffective disorder (RR 3.2 95% CI 2.3 to 4.4; RR 25.6 95% CI 3.4 to
9.3; RR 3.7 95% CI 25 to 5.4; OR 4.8 95% CI 2.3 to 10.1; OR 1.9 95% CI 1.2 to 2.8).
Additionally, one review reported a significant association to akathisia in adults with
schizophrenia (RR 1.6 95% CI 1.1 to 2.3) while a second review reported no significant
difference in participants with the same diagnosis but in an unspecified age group (OR 1.7 95%

C10.9 to 3.0).

One review found no significant difference in the use of antiparkinson medication when their
study population included individuals with either schizophrenia, schizoaffective disorder or acute
relapse of schizophrenia (N=1,310, k=6). Another review that included individuals with bipolar
or schizoaffective disorder (RR 3.3 95% CI 1.8 to 5.9) and a second review that included
individuals with schizophrenia (RR 1.5 95% CI 1.0 to 2.2) indicated that aripiprazole was linked
to the need to use anticholinergic medication.

Constitutional

Fatigue was linked to aripiprazole (RR 1.9 95% CI 1.2 to 3.2). One review that focused on
individuals with pervasive developmental disorder or intellectual disability found that significant

weight gain occurred more frequently in the aripiprazole group than placebo (OR 6.3 95% CI 1.6
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to 17.1). However, weight gain occurred just as often in the aripiprazole group and control group
in other reviews where participants had either bipolar or schizoaffective disorder (N=1,596,
k=5), autism spectrum disorder or pervasive developmental disorder (N=308, k=2), bipolar
depression (N=727, k=2) autism spectrum disorder or intellectual disability, schizophrenia,
bipolar disorder (N=1,621, k=6), or acute mania (OR 1.3 95% CI 0.95 to 1.8). No significant
differences were found in insomnia.

Other
Pain extremity (RR 2.0 95% CI 1.1 to 3.8) occurred more frequently in the aripiprazole group

than placebo. However, no significant differences were found in cerebrovascular accidents
(N=593, k=3), urinary tract symptoms (N=951, k=3), activation symptoms (N=1,489, k=5),
injection site pain, injuries or falls, stroke or drooling (N=313, k=2). Additionally, Jensen
reported no significant association between a change in the corrected QT and aripiprazole
(N=571, k=8).°

Gastrointestinal
Nausea (RR 1.5 95% CI 1.2 to 1.9) occurred more often in the aripiprazole group than placebo

however gastroenteric disturbance did not (N=1,488, k=5).

One forest plot was generated for most of the 31 medications and a distinction was made whether
the outcome was measured as either an RR or OR. Occasionally, there were enough ORs and
RRs for a single medication to allow for separate forest plots to be created comprising
exclusively of ORs or RRs, which then increased the clarity and comparability of the data within

each plot. 1 made two forest plots for aripiprazole, olanzapine, quetiapine and valproate.
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E.1.3 Risperidone

As previously mentioned, an equally high number of reviews reported on risperidone and its 50
outcomes. °:6:8:24.26-29.32-33.35-39, Tha AMSTAR appraisal of the risperidone reviews yielded scores
ranging from 5/11 to 11/11, which indicated medium to high quality reviews. The most
commonly reported adverse events for risperidone, in descending order of prevalence, were
neurological, ‘Other’, constitutional and gastrointestinal.

Neurology
Somnolence was associated with risperidone in individuals with Alzheimer’s disease (OR 2.4

95% CI 1.8 to 3.2), pervasive developmental disorder or intellectual disability (OR 9.6 95% CI
3.5 to 22.8), schizophrenia or bipolar disorder (OR 7.3 95% CIl 4.6 to 11.2), dementia with
aggression (OR 2.4 95% CI 1.8 to 3.3) and dementia alone (OR 3.6 95% CI 2.7 to 4.7; OR 3.0
95% CI 2.0 to 4.7). However, in another review comprised of individuals with dementia (either
dementia of the Alzheimer’s type, vascular dementia or mixed dementia) and another comprised
of individuals with schizophrenia (N=665, k=4) somnolence showed no association to the drug.
The evidence suggested that risperidone caused sedation in individuals with autism spectrum
disorder or intellectual disability (RR 0.5 95% CI 0.4 to 0.7) and dementia (OR 2.3 95% CI 1.8

to 3.1) but not in individuals with schizophrenia (N=665, k=4).

The results for extrapyramidal symptoms were varied. Extrapyramidal symptoms were seen
more frequently in the risperidone group than placebo when individuals had a diagnosis of
dementia or Alzheimer’s (OR 1.9 95% CI 1.2 to 3.0), Alzheimer’s alone (OR 1.8 95% CI 1.0 to
3.2), dementia with aggression (OR 1.8 95% CI 1.4 to 2.4), pervasive developmental disorder or
intellectual disability (OR 3.7 95% CI 1.7 to 7.2) or schizophrenia or bipolar disorder (OR 3.7

95% CI 2.2 to 6.0). However, Leucht found no significant differences in extrapyramidal
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symptoms (N=642, k=5) in his review.?’ Gao reported the incidence of extrapyramidal
symptoms as well as the use of anticholinergic medications more often in the treatment group
than placebo when the patient population had a diagnosis of bipolar disorder (OR 4.2 95% CI 2.6
to 7.1; OR 4.4 95% Cl 2.7 to 7.3) but not schizophrenia (N=376, k=3; N=174, k=2).2° No
significant differences were found in agitation (N=1,413) or tremor (N=810, k=2).

Other

The evidence suggested that risperidone associated with stroke (OR 4.5 95% CI 1.8 to 11.7),
cerebrovascular events (OR 3.6 95% CI 1.7 to 7.6; OR 3.1 95% CI 1.3 to 8.2) and cardiovascular
event (OR 2.1 95% CI 1.4 to 3.2). Interestingly, the results also indicated a significant
association between risperidone and abnormal gait in individuals with a diagnosis of Alzheimer’s
disease (OR 5.3 95% CIl 2.2 to 12.6) but not dementia (k=3). Similarly, peripheral edema
occurred more frequently in the risperidone group when individuals had a diagnosis of
Alzheimer’s (OR 2.8 95% CI 1.5 to 5.0) and occurred moderately less frequently when the
individuals had a diagnosis of dementia (OR 4.5 95% CI 1.8 to 11.7). The drug was linked to
urinary tract symptoms in individuals with dementia (RR 0.5 95% CI 0.4 to 0.7; OR 2.3 95% CI
1.6 to 3.3) but not n individuals with Alzheimer’s disease (N=648, k=2). No significant
differences were found in death (N=1,954, k=5; N=1,954, k=5), injury (N=1,725, k=4; N=1,074,
k=3), falls (N=1,411, k=4), upper respiratory tract infection (N=784, k=2) or changes in the
corrected QT interval (N=573, k=12).

Constitutional

Weight gain occurred more often in the risperidone group than placebo when the study
population had a diagnosis of pervasive developmental disorder or intellectual disability (OR 7.8

95% CI 1.9 to 25.2), autism spectrum disorder or intellectual disability (95% CI 2.8 to 6.9) or
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schizophrenia or bipolar disorder (OR 6.0 95% CI 3.0 to 11.4). However, no significant
difference was found in weight gain when the population had a diagnosis of mania (N=824,
k=3). Fever was not linked to the drug (N=938, k=3).

Gastrointestinal

No gastrointestinal adverse events were reported for risperidone.

E.1.4 Olanzapine

There were 17 reviews included for olanzapine and a total of 69 outcomes reported. >24:27-28.34:36-
37,40-%. The most commonly reported adverse events in descending order of prevalence were
neurological, ‘Other’, constitutional and gastrointestinal. Certain reviews mentioned their
included trials only reported adverse events if the incidence was either statistically significant or
had a frequency of 10% or greater.

Neurology

The evidence indicated a significant association between olanzapine and benzodiazepine use (RR
0.5 95% CI 0.3 to 1.0), cerebrovascular accidents (OR 1.5 95% CI 0.3 to 7.4), dizziness (RR 3.0
95% CI 1.4 to 6.4) and sedation (RR 8.3 95% CI 1.2 to 59.6; N=1,218, k=5, OR 4.6 95% CI1 2.9
to 7.6). In fact, somnolence was experienced more frequently by treatment groups that had a
diagnosis of dementia (OR 3.6 95% CI 1.8 to 7.1), borderline personality disorder (RR 3.0 95%
CI 1.8 to 5.0), Alzheimer’s disease (OR 3.7 95% CI 1.9 to 7.3) and either schizophrenia or

bipolar disorder (OR 8.5 95% CI 4.0 to 16.6) in comparison to placebo.

Extrapyramidal symptoms occurred more often in the olanzapine group than placebo when the
participants’ diagnosis was schizophrenia or bipolar disorder (OR 6.4 95% CI 2.4 to 13.8). The
need to use anticholinergic medication within 24 hours of taking olanzapine was not linked to the

drug when participants were acutely disturbed individuals with suspected serious mental illness



(N=570, k=3). Interestingly, a prolongation in the QT interval occurred less frequently in

olanzapine group compared to placebo (RR 0.3 95% CI 0.2 to 0.7).

There were many reported outcomes that indicated no association with olanzapine. For instance,
no significant differences were found in nervousness (450, k=2; N=254, k=2), anxiety (N=631,
k=2; N=254, k=2), agitation (N=838, k=3; N=418, k=2; N=254, k=2), hostility (N=418, k=2;
N=254, k=2), requiring anticholinergic medication (N=570, k=3; N=418, k=2; N=481, k=3),
akathisia (N=1,038, k=7; N=504, k=5; N=251, k=2), extrapyramidal symptoms (N=1,002, k=7;
N=627, k=6; N=185, k=2; N=246, k=2), dyskinesia (N=286, k=3), the Agitation and Calmness
Score (N=757, k=6), depression (N=249, k=2), or personality disorder (N=254, k=2).

Other
Olanzapine was linked to abnormal gait (OR 4.8 95% CI 1.8 to 13.6; k=3, OR 3.8 95% CI 1.6 to

9.0) and urinary infection (OR 6.9, 95% CI 1.3 to 36.0). No significant differences were found in
peripheral edema (N=450, k=2), injury (N=450, k=2), falls (N=685, k=2), stroke (k=2) or
changes in the corrected QT interval (N=148, k=2).

Constitutional
A significant association was reported between olanzapine and fever (OR 4.6 95% CI 1.0 to

19.8), dry mouth (RR 3.1 95% CI 1.5 t0 6.2; RR 2.2 95% CI 1.1 to 4.7) and asthenia (RR 2.4
95% CI 1.1 to 5.3). The link between significant weight gain and olanzapine is clearly well
documented (OR 4.7 95% CI 1.1 to 20.4; OR 15.1 95% CI 6.6 to 31.1; OR 32.0 95% CI 1.7 to
98.4; OR 3.9 95% CI 2.4 to 6.3). No significant differences were found in fatigue (N=615, k=2)

or insomnia (N=615, k=2).
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Gastrointestinal
Olanzapine was linked to individuals having an increased appetite (RR 2.8 95% CI 1.8 to 4.3).

Nausea (N=615, k=2), anorexia (N=838, k=3) and constipation (N=254, k=2) indicated no

significant association to the drug.

E.1.5 Quetiapine

There were 13 reviews included for quetiapine and 56 outcomes reported.3:8:24-2527-2832,34.39.47-51
The most common adverse events reported in descending order of prevalence were neurological,
‘Other’, constitutional and gastrointestinal. Additionally, the risks that were present in all of the
systematic reviews on quetiapine are documented in my AMSTAR appraisal, which can be

found in Appendix C.

Neurology

There was a large amount of evidence documenting the association between quetiapine and
somnolence (OR 5.4 95% CI 2.9 t0 9.2; RR 3.9 95% CI 2.8 t0 5.5; RR 3.7 95% CI 2.9 t0 4.9; OR
5.9 95% CI 2.4 to 14.5) as well as sedation (RR 4.5 95% CI1 2.6 to 4.7; OR 4.5 95% CI 2.7 to 7.6;
OR 5.8 95% CI 2.3 to 14.3; RR 2.0 95% CI 1.2 t0 3.5; RR 2.0 95% CI 1.2 to 3.5; RR 3.3 95% ClI
2.7 to 4.1). The drug also increased individuals’ chances of experiencing dizziness (RR 2.2 95%
Cl 1.1 to 4.4; RR 2.2 95% CI 1.7 to 2.7). Interestingly, quetiapine was linked to extrapyramidal
symptoms in people with generalised anxiety disorder (OR 1.8 95% CI 1.1 to 2.9) but not in
those with schizophrenia or bipolar disorder (N=1,250), major depression (N=1,342, k=3),
dementia (N=609, k=3) or Alzheimer’s with agitation or psychosis (N=582, k=2). Also,
extrapyramidal symptoms were experienced more often in the quetiapine group when individuals
had acute bipolar depression (RR 2.8 95% CI 2.1 to 3.6) but not in other reviews when the

diagnosis of the participants was general bipolar depression (N=1,743, k=5). Individuals taking
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the drug reported a lower score on the Abnormal Involuntary Movements Scale compared to
placebo (RR 0.7 95% CI 0.5 to 0.9). No associations of significance were indicated between
quetiapine and mania (N=1,743, k=5; k=6), parkinsonism (N=595, k=2), the use of antiparkinson
medication (N=1,769; N=509, k=3), the Barnes Akathisia Scale (N=1,616; k=7) or the Simpson
Angus Scale (N=1,465, k=7).

Other
The evidence suggested that quetiapine increased individuals’ chances of wurinary tract

symptoms. This was true when participants had dementia (OR 2.4 95% CI 1.2 to 5.2) but not
when they had Alzheimer’s disease (N=582, k=2). Sleepiness (RR 2.0 95% CI 1.3 to 3.0) and
headaches (RR 0.7 95% CI 0.5 to 0.9) were linked to quetiapine However, injuries, abnormal
gait (k=3), edema (k=2), urinary infection, stroke (k=4), low blood pressure (postural) (N=418,
k=2), urinary tract infection (N=582, k=2), mortality (N=637, k=3), cardiovascular events
(N=609, k=3) and cerebrovascular accidents (N=426, k=6) were not.

Constitutional
Quetiapine increased individuals’ chances of weight gain and was extensively documented in my

results (OR 6.2 95% CI 2.6 to 13.6; RR 2.4 95% CI 1.2t0 4.6; OR 2.4 95% Cl 1.2t0 4.7; OR 3.0
95% CIl 2.1 to 4.4; OR 2.1 95% CI1 1.1 to 4.0; RR 2.3 95% CI 1.3 to 4.0). It was also linked to
dry mouth (RR 3.7 95% CI 3.0 to 4.4) but not fatigue (N=1,341, k=4).

Gastrointestinal

Increased appetite was associated with the drug (RR 2.8 95% CI 1.6 to 5.0). Constipation
occurred more frequently in the quetiapine group than placebo for people with acute bipolar
depression (RR 2.1 95% CI 1.5 to 2.8) but not in those with schizophrenia or schizoaffective
disorder (N=704, k=3). No significant differences were found in diarrhoea (k=2) or nausea

(k=5).
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E.1.6 Haloperidol

There were 8 reviews included for haloperidol and 39 outcomes reported.2%-27-36:52-% The most
commonly reported adverse events, in descending order of prevalence, were neurological,
‘Other’, constitutional and gastrointestinal.

Neurology
The evidence suggested that haloperidol was significantly linked to dystonia (RR 11.5 95% ClI

3.2 to 40.9), akathisia (RR 3.7 95% CI 2.2 to 6.0; OR 2.9 95% CI 1.7 to 4.9), parkinsonism (RR
5.5 95% CI 2.7 to 11.2), the use of antiparkinson medication (RR 3.2 95% Cl 2.2 to 4.7; RR 2.3
95% CI 1.9 to 2.9) and tremor (RR 3.9 95% CI1 2.0 to 7.9; RR 3.3 95% CI 1.9 to 5.8). Although
haloperidol is not well-documented as being a sedating antipsychotic, the drug was linked to

sedation in our analysis (RR 2.3 95% Cl1.1t04.7; RR 3.4 95% Cl 1.4 to 8.0).>?

Interestingly, in one review extrapyramidal symptoms occurred less frequently in the haloperidol
group than placebo when the participants had psychosis-induced aggression (RR 0.1 95% CI 0.0
to 0.4), however in a second review they occurred more frequently in the context of a study
population with the same diagnostic inclusion criteria (RR 6.8 95% CI 2.2 to 21.1). Additionally,
extrapyramidal symptoms generally were experienced more frequently when the study
population had a diagnosis of Alzheimer’s disease (OR 2.3 95% CI 1.3 to 4.4), schizophrenia or
bipolar disorder (RR 4.2 95% CI 2.9 to 6.0; OR 2.0 95% CI1 1.6 t0 2.6; OR 3.7 95% CI 2.1 to 6.4;
OR 7.8 95% CI 4.5 to 13.4). Somnolence was significantly linked to haloperidol in adults with
schizophrenia (OR 2.3 95% CI 1.5 to 3.4) but not in individuals with either bipolar disorder or
schizoaffective disorder (N=484, k=2), or those with psychosis-induced aggression or agitation

(N=615, k=4).
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Tardive dyskinesia (N=157, k=2), agitation (N=362, k=2; N=395, k=2), anxiety (N=362, k=2),
and dizziness (N=245, k=3; N=125, k=2) were not associated with haloperidol. One review
indicated the challenge of quantifying tardive dyskinesia with confidence due to the absence of
long-term data.>?

Other
The evidence associated haloperidol with blurred vision (RR 4.0 95% CI 1.2 to 12.9), rigidity

(RR 5.0 95% CI 2.7 to 9.0), sleepiness (RR 3.1 95% CI 1.5 to 6.3) and drowsiness (OR 4.2 95%
Cl 1.8 to 9.9). No significant associations were found between haloperidol and drooling (N=207,
k=3), headaches (N=593, k=4), oculogyric crises (N=83, k=2), perspiration (N=93, k=2),
mortality (K=1,799, k=11), hypotension (N=125, k=2) or headaches (N=395, k=2).

Constitutional
Haloperidol was significantly linked to weight gain (RR 4.9 95% CI 1.4 to 17.0) but neither

associated with insomnia (N=629, k=4) nor weight loss (N=385, k=3).
Gastrointestinal

No significant differences were found in nausea (N=395, k=2; N=231, k=2).

E.1.7 Chlorpromazine

One review on chlorpromazine was included and a total of 24 adverse events were reported.®’
The most commonly reported types of adverse events, in descending order of prevalence, were
‘Other’, neurological, gastrointestinal and constitutional. The included review explored the
possible sources of bias in its methodology. Specifically, many of its trials were funded by the
pharmaceutical industry and a couple of the trialists were imprisoned for research fraud.®’
Additionally, 47 of its included trials were judged as having a high risk of bias for selective

reporting. Itis relevant to consider the risks and quality of a review before analysing its results.
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Other
Rigidity (RR 2.2 95% CI 1.4 to 3.5), sleepiness (RR 2.8 95% CI 2.3 to 3.5), weakness (RR 3.3

95% CI 1.0 to 10.9), photosensitivity (RR 6.0 95% CI 3.2 to 11.3), eye opacity (RR 3.1 95% CI
19 to 5.1) and salivation (RR 3.4 95% CI 1.1 to 10.6) occurred more frequently in the
chlorpromazine group than placebo. Blood problems such as agranulocytosis and leukopenia
(N=394, k=7), liver problems (N=249, k=4), urinary problems (N=926, k=5), blurred vision
(N=962, k=7), menorrhagia (N=46, k=2) and lactation (N=192, k=2) were not associated with
the drug.

Neurology
Chlorpromazine was associated with acute movement disorders such as dystonia (RR 3.5 95% CI

1.5 to 8.0), parkinsonism (RR 2.1 95% CI 1.6 to 2.8), tremor (RR 1.7 95% CI 1.0 to 2.7), a
lowering of blood pressure with accompanying dizziness (RR 2.4 95% CI1 1.7 to 3.3) and a loss
of consciousness (RR 3.1 95% CI 1.1 to 9.2). No significant difference was found in akathisia
(N=1,164, k=9).

Gastrointestinal
Constipation (RR 2.05 95% CI 1.33 to 3.15) and nausea (RR 2.1 95% CI 1.1 to 3.7) were linked

to chlorpromazine.

Constitutional
The drug was linked to dry mouth (RR 4.6 95% CI 2.4 to 8.9) and weight gain (RR 4.9 95% CI

2310 10.4).

E.1.8 Valproate

Seven reviews on valproate were included and 31 adverse events were reported in total 2°°8-3
The most commonly reported types of adverse events were neurological and ‘Other’, followed
by gastrointestinal and constitutional adverse events. The documented adverse events of

valproate include but are not limited to tremor, sedation, ataxia, alopecia, lethargy, dizziness,
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haematological dysfunction, hepatic failure, polycystic ovaries and teratogenicity (i.e. neural
tube defects, congenital heart lesions, oral clefts, craniofacial dysmorphic features).>®

Neurology
Interestingly, sedation was observed more often in the valproate group than placebo when

participants had a diagnosis of dementia (OR 2.5 95% CI 1.4 to 4.5) and schizophrenia or
schizoaffective disorder (RR 1.5 95% CI 1.0 to 2.2) but not when individuals had bipolar
disorder (N=321, k=3), or autism spectrum disorder or intellectual disability (k=2). Tremor (RR
2.4 95% CI 1.6 to 3.7) was linked to the drug, however, heterogeneity was quite high (1> 90%).%®

Other
Valproate was associated with urinary tract infection (OR 3.0 95% Cl 1.0 to 8.8),

thrombocytopenia (OR 7.9 95% CI 1.9 to 32.6) and alopecia (RR 2.0 95% CI 1.1 to 3.9).
Headaches (N=63, k=2), falls with and without injury (N=82, k=2; N=222, k=3), skin problems
(N=227, k=2), infection (N=380, k=3) and pain (N=185, k=2) were experienced as frequently by
individuals assigned to placebo as individuals in the treatment group.

Gastrointestinal
A significant association was found between valproate and gastrointestinal problems (OR 7.1

95% CI 1.7 to 29.0). No significant differences were found in diarrhoea (N=70, k=3), nausea
(N=117, k=3), vomiting (N=185, k=2) or constipation (N=185, k=2).

Constitutional
Valproate associated with asthenia (N=279, k=2, RR 1.6 95% CI 0.7 to 3.3). Interestingly,

weight gain occurred more often in the valproate group than placebo when participants had
aggression or bipolar disorder (OR=2.4 95% CI 1.1 to 5.3; RR 2.4 95% CI 1.6 to 3.7) but not
autism spectrum disorder or intellectual disability (k=2). It was noted that heterogeneity was high
in the review on individuals with bipolar disorder, however (1°=80%).°® No significant

differences were found in fatigue (N=117, k=3) or dry mouth (N=72, k=2).
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E.1.9 Lisdexamfetamine

Two reviews on lisdexamfetamine were included and a total of 14 outcomes was reported.4°
The most commonly reported types of adverse events, in descending order of prevalence, were
gastromtestmal, ‘Other’, constitutional and neurological. The product label for lisdexamfetamimne
warns individuals that the drug can increase their chances of experiencing psychotic or manic
symptoms and peripheral vasculopathy (ie. Raynaud’s phenomenon) among other adverse
events.** Additionally, this drug has a well documented level of abuse and dependence similar to
other central nervous system stimulants and for this reason the Drug Enforcement Administration
has labeled it as a Schedule 1l medication.

Gastrointestinal
Decreased appetite (RR 9.8 95% CI 5.0 to 19.0; RR 4.1 95% CI 2.4 to 6.9), as well as dry mouth

(RR 4.9 95% CI 3.8 to 6.2), constipation (RR 4.5 95% CI 1.9 to 9.8) and nausea (RR 1.6 95% ClI
1.0 to 2.6) all associated with lisdexamfetamine. However, no significant associations were
found for lisdexamfetamine and nausea or vomiting (N=927, k=4).

Other
Individuals taking the treatment felt jittery more often than placebo (RR 11.4 95% CI 2.4 to

40.6). Interestingly, headaches were linked to lisdexamfetamine when study participants had a
diagnosis of binge eating disorder (RR 1.6 95% CI 1.1 to 2.2) but not when they had attention
deficit hyperactivity disorder (N=927, k=4).

Constitutional
Insomnia was experienced more frequently by the lisdexamfetamine group than placebo (RR 5.9

95% CI 2.8 to 12.3; RR 2.9 95% CI 1.9 to 4.4). Fatigue was not associated with the drug
(N=1,004, k=3).

Neurology
Irritability showed no significant association to methylphenidate (N=1,004, k=3).
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E.1.10 Methylphenidate

Two reviews on methylphenidate were included and 44 outcomes were reported in total.®®%” The
most commonly reported types of adverse events, in descending order of prevalence, were
‘Other’, neurological, gastrointestinal and constitutional. Well-documented adverse events of
methylphenidate include headaches, sleep problems, tiredness and decreased appetite. Psychotic
symptoms, mood disorders and other serious adverse events were estimated to occur in
approximately 3% of the children who take methylphenidate.®’

Other
Abdominal pain occurred more frequently in the methylphenidate group than placebo (RR 1.3

95% CI 1.0 to 1.7) when the participants had a diagnosis of attention deficit hyperactivity
disorder but not attention deficit disorder (N=290, k=7) while headaches occurred more
frequently in the treatment group when the study population had a diagnosis of attention deficit
disorder (RR 1.5 95% CI 1.0 to 2.1) but not attention deficit hyperactivity disorder (N=2,724,
k=17). We found no evidence that linked the drug to skin disorders (N=200, k=2), accidental
injury (N=656, k=3), pulse or heart rate change (N=1,240, k=8), diastolic blood pressure change
(N=1,067, k=8), systolic blood pressure change (N=1,067, k=8), viral infection (N=614, k=3),
upper respiratory tract infection (N=917, k=5), pharyngitis (N=293, k=2), pyrexia (N=400, k=2),
nasopharyngitis (979, k=5), influenza (N=624, k=3), nasal congestion (N=479, k=2), cough
(N=996, k=4), prolonged QT interval (N=466, k=2) and drowsiness (N=811, k=4; N=201, k=4).

Neurology
Interestingly, dizziness was only linked to methylphenidate when the study population had

attention deficit disorder (RR 3.5 95% CI 1.2 to 9.3) and not attention deficit hyperactivity
disorder (N=683, k=3). Methylphenidate was not associated with psychosis (N=712, k=4),

syncope (N=1,246, k=8), confusion (N=548, k=2), irritability (N=1,721, k=11; N=1,721, k=11),
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nervousness (N=362, k=2), depression (N=707, k=4), somnolence (N=173, k=2), anxiety
(N=596, k=3; N=482, k=7), aggression (N=417, k=2), affective nervous system adverse events
(N=390, k=4), tics or movement disorders (N=1,231, k=8).

Gastrointestinal
Decreased appetite occurred more frequently in the methylphenidate group than placebo (RR 3.7

95% CIl 2.6 to 5.2; N=675, k=10, RR 3.1 95% CI 1.5 to 3.7). There is no evidence that
methylphenidate increased individuals’ chances of experiencing diarrhoea (N=857, k=5),
dyspepsia (N=159, k=2), nausea (N=1,995, k=11), vomiting (N=1,916, k=11) or gastroenteritis
(N=435, k=4).

Constitutional
Decreased weight was associated with methylphenidate (RR 3.9 95% CI 1.4 to 10.5), as were

sleeping problems (RR 1.6 95% CI 1.2 to 2.2). Insomnia (N=349, k=3) and fatigue (N=858, k=7)
occurred just as frequently in the placebo as the methylphenidate group when participants had
attention deficit hyperactivity disorder. However, insomnia was experienced more frequently by
the methylphenidate group when the participants comprised of children and adolescents with

attention deficit disorder (RR 1.6 95% CI 1.3 to 1.8).

E.2 Main Results of Remaining Medications

E.2.1 Paroxetine

Included reviews
Seven reviews were included.

1. Intervention
The doses of paroxetine administered were between 10 mg/day and 200 mg/day.

2. AMSTAR score
The AMSTAR quality appraisal indicated that six of the included reviews were high quality and

that one was medium quality.
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3. Outcomes
The outcomes assessed included the following: somnolence, insomnia, suicidality, headache and

the corrected QT interval.

4. Adverse events

Constitutional

There was increased frequency of insomnia in the paroxetine group with major depression
(N=4,278, OR 2.8 95% CI 2.4 to 3.4) as well as in the paroxetine group with obsessive
compulsive disorder (N=648, k=2, RR 1.7 95% CI 1.2 to 2.5) as compared to placebo.

Gastrointestinal
None.

Neurology
The data indicated that paroxetine was significantly linked to somnolence in adults (N=6,181,

OR 2.9 95% CI 2.4 to 3.4) and children (N=537, k=2, RR 1.9 95% CI 1.1 to 3.1). Data from two
reviews on children and adolescents with major depression indicated that suicidality did not
occur more frequently in the paroxetine group than placebo (N=702, k=4; N=663, k=6).
However, the review by Barbui et al. on adults with major depression suggests that paroxetine
may be associated with suicidal tendencies (N=2,729, k=15, OR 2.6 95% CI 1.2 to 5.6).
Additionally, Bridge et al. found no significant difference among children and adolescents with
obsessive compulsive disorder in suicidal ideation, suicide attempt or preparatory actions toward
imminent suicidal behavior (N=662, k=3, OR3.4 95% CI1 0.9 to 12.5).

Other
Headaches did not occur more frequently in the paroxetine group than placebo (N=648, k=2).

The data indicates a decrease in the corrected QT interval (measured in milliseconds) in the

paroxetine group (N=1,486, k=2, MD -1.0 95% CI -5.8 to -3.7) as compared to placebo.



E.2.2 Fluoxetine

Included reviews
Six reviews were included.

1. Intervention
The dose of fluoxetine given was between 10 mg/day and 200 mg/day. Certain reviews, such as

Bridge 2007, did not report a dose regimen that was followed but highlighted that a flexible
dosing system was used.

2. AMSTAR score
The AMSTAR scores calculated indicated that four high quality reviews and two medium

quality reviews were included.

3. Outcomes
The following outcomes were included in the reviews: insomnia, somnolence, suicidality,

headaches, insomnia and suicide attempts.

4. Adverse events

Constitutional

No increased frequency of insomnia was found in the fluoxetine group with obsessive
compulsive disorder (N=569, k=2). However, the data suggested that fluoxetine was linked to

insomnia in individuals with major depression (N=2,964, OR 1.9 95% CI 1.5 to 2.5).

Gastrointestinal
No increased risk of nausea was detected in the fluoxetine group (N=569, k=2).

Neurology
The data suggested that fluoxetine may cause somnolence in individuals with major depression

(N=2,080, OR 2.0 95% CI 1.4 to 2.8). Four separate reviews indicated a lack of association
between fluoxetine and suicidality in individuals with major depression (N=536, k=3; N=458,
k=2; N=458; N=576, OR 1.4 95% CI 0.7 to 3.1). Additionally, no significant difference was

found in suicidality in individuals with obsessive compulsive disorder (N=132, OR 3.1 95% ClI
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0.1 to 76.1). Also, suicide attempts (N=458) did not occur more frequently in the fluoxetine
group, nor did headaches (N=569, k=2).
Other

None.

E.2.3 Citalopram

Included reviews
Five reviews were included.

1. Intervention
The doses of 95% citalopram ranged from 20 mg/day to 60 mg/day. Three reviews failed to

mention the doses given.

2. AMSTAR score
The AMSTAR scores of these reviews were wide ranging. The lowest score was 4 (Holtmann

2006) and the highest score was 11 (Hetrick 2012).

3. Outcomes
The following outcomes were reported in the reviews that met the inclusion criteria: somnolence,

insomnia, the corrected QT interval and suicidality or suicide-related events. Four reviews
reported dichotomous outcomes and one did not.

4. Adverse events

Constitutional

Insomnia occurred more frequently in the citalopram group than placebo (N=3607, OR 2.2 95%
Cl 1.2 t0 3.8).

Gastrointestinal
None.

Neurology
Data from three reviews indicated a lack of association between suicidality in children and

adolescents and citalopram (N=418, k=2; N=418, k=2; k=2). Citalopram was significantly linked

to somnolence (N=3034, OR 3 95% CI 1.9 to 4.9).
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Other
There is evidence to suggest a significant difference in the corrected QT interval for citalopram

(N=696, k=5, D=10.6 95% CI 3.9 to 17.2).

E.2.4 Venlafaxine

Included reviews
Five reviews were included.

1. Intervention
Doses of venlafaxine ranged from 75 mg/day to 225 mg/day in one review (Coleman, 2012).

Flexible dosing was used in another review (Bridge, 2007). Three reviews failed to report the
dosages used.

2. AMSTAR score
The AMSTAR scores calculated indicate that two of the included reviews were of high quality

and three were of medium quality.

3. Outcomes
The following outcomes were assessed in the included reviews: somnolence, insomnia, suicidal

behavior, suicidality and nausea. Four reviews reported dichotomous data.

4. Adverse events

Constitutional

Insomnia occurred more frequently in the venlafaxine group than placebo (N=8,712, OR 2.1

95% CI 1.8 to 2.6).

Gastrointestinal
Venlafaxine was significantly linked to nausea (N=334, k=2, RR 68.2 95% CI1 0.5 to 4,424.1).

Neurology
No significant difference was found in suicidality (including self-harm thoughts, self-harm,

suicidal ideation and suicide attempts) in study populations with major depression (N=334, k=2)

or anxiety disorders other than obsessive compulsive disorder (OR 3.0 95% CI 0.1 to 75.3).
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However, a second review indicated that venlafaxine was associated with suicide-related events
(k=2, RR 13.8 95% CI 1.8 to 103.6).
Other

None.

E.2.5 Sertraline

Included reviews
Four reviews were included.

1. Intervention
The sertraline doses administered ranged between 50 mg/day and 200 mg/day in one review.®’

One review offered that it used a flexible dosing regime, otherwise the doses were unclear.

2. AMSTAR score
The AMSTAR scores calculated indicate that three of the reviews are good quality reviews and

that one review is a medium quality review.

3. Outcomes
The following outcomes were assessed: somnolence, insomnia, suicidality, nausea, headaches,

dyspepsia, sedation, diarrhoea and sexual adverse events. Three of the reviews provided
dichotomous data.

4. Adverse events

Constitutional

Insomnia occurred more frequently in the sertraline group than placebo (N=4,418, OR 1.8 95%

Cl1.5t0 2.2; N=579, k=3, RR 2.2 95% CIl 1.1 to 4.6).

Gastrointestinal
No significant difference was found in dyspepsia (N=412, k=2). Nausea (N=598, k=4, RR 2.6

95% CI 0.9 to 7.6) and diarrhoea (N=579, k=3, RR 2.2 95% CI 1.1 to 4.2) occurred more
frequently in the sertraline group than placebo.

Neurology
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No significant differences were found in suicidality (N=373, k=2; N=243, OR 0.3 95% CI 0.0 to
8.2) or sedation (N=511, k=3). Somnolence occurred more frequently in the sertraline group
than placebo (N=4,037, OR 2.1 95% CI 1.7 to 2.6).

Other
No significant differences were found in headaches (N=431, k=3) or sexual side effects (N=598,

k=4).

E.2.6 Bupropion

Included reviews
Two reviews were included.

1. Intervention
The initial dose of bupropion used for one of the reviews was 150mg per day, which was finally

raised to 300mg per day if well tolerated. The doses were not clearly reported in the second
review.

2. AMSTAR score
The AMSTAR scores of these papers were calculated as 8 and 11.

3. Outcomes
The following outcomes were reported in these reviews: somnolence, insomnia, headaches,

nausea and diarrhoea.

4. Adverse events

Constitutional

The review looking at participants with SAD demonstrated that bupropion increases a person’s

chances of experiencing insomnia (N=1048, k=3, RR 1.595% CI 1.1t0 1.9).

Gastrointestinal
In the review that included participants with SAD, diarrhoea did not occur more frequently in the

bupropion group than placebo (N=1048, k=3, RR=1.0 95% CI 0.7 to 1.6). The review reports
evidence, however, that nausea occurs more frequently in the bupropion group (N=1048, k=3,

RR 1.6 95% CI 1.1 to 2.4). Similarly, the review analysing participants with major depression
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indicated the increased chance of insomnia in the bupropion group in comparison to placebo
(N=5249, OR 2.3 95% CI 1.8 to 2.8).

Neurology
Alberti et al. reported that somnolence occurred more frequently in the bupropion group than

placebo (N=4098, OR 0.6 95% CI 0.4 to 0.9).

Other
Headaches occurred more frequently in the bupropion groups than placebo (N=1048, k=3, RR

1.3RR 1.0 t0 1.6).

E.2.7 Desvenlafaxine

Included reviews
Two reviews were included.

1. Intervention
The doses of desvenlafaxine given in one of these reviews was 50 mg/day to 200 mg/day. The

other review did not report the dose regimen.

2. AMSTAR score
The AMSTAR scores calculated for the included reviews were 7 and 8.

3. Outcomes
The following outcomes were assessed in the eligible reviews: somnolence, insomnia and

nausea. Two of the reviews reported dichotomous outcomes and the third reported prevalence
rates for desvenlafaxine and placebo.

4. Adverse events

Constitutional

Moderate evidence was found to indicate that desvenlafaxine increased a person’s chances of

experiencing insomnia (N=9873, OR 2.9 95% CI 2.5 to 3.4).

Gastrointestinal
None.
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Neurology
Strong evidence was found to support that somnolence occurred more frequently in the

desvelafaxine group than placebo (N=5612, OR 2.9 95% CI 2.2 to 3.8).
Other

None.

E.2.8 Escitalopram

Included reviews
Two reviews were included.

1. Intervention
The dose of escitalopram given was 10 mg/day to 45 mg/day.

2. AMSTAR score
The AMSTAR scores calculated for the included reviews were 8 and 11.

3. Outcomes
The following outcomes were assessed: somnolence, insomnia and suicidality.

4. Adverse events

Constitutional

Insomnia occurred moderately more frequently in the escitalopram groups than placebo
(N=6,891 OR 1.9 95% CI 1.5 to 2.3).

Gastrointestinal
None.

Neurology
Suicidality did not occur more frequently in the escitalopram groups than placebo (N=575, k=2).

However, the data suggested that escitalopram was significantly linked to somnolence (N=5,276
OR 2.6 95% CI 1.8 t0 3.8).
Other

None.

E.2.9 Duloxetine
Included reviews
One review was included.
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1. Intervention
The dose of duloxetine given was not explicitly stated in the review.

2. AMSTAR score
The AMSTAR score calculated for the included review was 8.

3. Outcomes
The following outcomes were assessed in this review: somnolence and insomnia.

4. Adverse events
Constitutional
Moderate evidence indicated that duloxetine increased a person’s chance of having insomnia

(N=5,924, OR 2.0 95% CI 1.62 to 2.5).

Gastrointestinal
Desvenlafaxine was strongly linked to nausea (k=27, OR 3.0 95% CI 1.4 to 6.4).

Neurology
There is strong evidence that duloxetine is significantly linked to somnolence (N=5,612, OR 2.9

OR 2.2 to 3.8).
Other

None.

E.2.10 Trazodone

Included reviews
One review was included.

1. Intervention
The administered dose of trazodone ranged between 50 mg/day to 200 mg/day.

2. AMSTAR score
The AMSTAR scores calculated indicated that the review by Fink et al. is a high quality

systematic review.

3. Outcomes
The following outcomes were reported: sedation, dry mouth and nausea. All outcomes were

dichotomous.
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4. Adverse events
Constitutional
Dry mouth did not occur more frequently in the trazodone group than placebo (N=146, k=2).

Gastrointestinal
Nausea did not occur more frequently in the trazodone group than placebo (N=119, k=2).

Neurology
Sedation did not occur more frequently in the trazodone group than placebo (N=254, k=2).

Other
None.

E.11 Clomipramine

Included reviews
There were no eligible papers for clomipramine.

E.12 Clozapine

Included reviews
One review was included.

1. Intervention
The doses of clozapine administered in this eligible review ranged from 26 mg/day to 403

mg/day.

2. AMSTAR score
The AMSTAR quality appraisal indicated that this review had a score of 9/11 and was a high

quality systematic review.

3. Outcomes
Weight gain was the only outcome of interest assessed by the review.

4. Adverse events

Constitutional

Weight gain occurred more frequently in the clozapine group than placebo (N=915, OR 13.8
95% CI 2.2 to 49.2).

Gastrointestinal
None.

CCcc



Neurology
None.

Other
None.

E.2.13 Fluphenazine
Included reviews
One review was included.

1. Intervention
The doses of fluphenazine administered in this eligible review ranged from 2.5 mg/day to 20

mg/day.

2. AMSTAR score
The AMSTAR quality appraisal indicated that this review had a score of 11/11, therefore it is a

high quality systematic review.

3. Outcomes
The following outcomes were assessed by this review: akathisia, rigidity, tremor and rash.

4. Adverse events
Constitutional
None.

Gastrointestinal
None.

Neurology
The evidence suggests the fluphenazine increases an individual’s chances of experiencing

akathisia (N=227, k=2, RR 3.4 95% CI 1.2 to 9.6) and tremor (N=227, k=2, RR 3.2 95% CI 1.3
to 8.1).

Other
No significant difference was found in rash (N=227, k=2). The evidence suggests that

fluphenazine is significantly linked to rigidity (N=227, k=2, R 3.595% CI 1.8t0 7.1).
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E.2.14 Buspirone

Included reviews
One review was included.

1. Intervention
The doses of buspirone administered in this eligible review ranged from 5 mg/day to 60 mg/day.

2. AMSTAR score
The AMSTAR quality appraisal indicated that this review had a score of 11/11, therefore it was a

high quality systematic review.

3. Outcomes
The following outcomes were assessed by this review: drowsiness, dizziness, dry mouth, nausea,

headaches, somnolence and tinnitus.

4. Adverse events

Constitutional

No significant differences were found in dry mouth (N=437, k=3).

Gastrointestinal
The evidence suggests that buspirone is significantly linked to nausea (N=429, k=3, RR 2.2 95%

Cl1.1to4.1).

Neurology
No significant differences were found in somnolence (N=183, k=2). The data suggests that

buspirone is significantly associated with dizziness (N=635, k=3, RR 3.2 95% CI 1.8 to 5.6).

Other
No significant differences were found in drowsiness (N=481, k=2), headaches (N=416, k=2) or

tinnitus (N=183, k=2).

E.2.15 Hydroxyzine

Included reviews
One review was included.

1. Intervention
The doses of hydroxyzine administered in the eligible were greater than or equal to 25 mg/day.
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2. AMSTAR score
The AMSTAR quality appraisal indicated a score of 11/11 for this review.

3. Outcomes
The following outcomes were assessed by this review: “agitation/anxicty/nervousness/tension,”

dizziness, dry mouth, insomnia and “sleepiness/drowsiness/somnolence.”

4. Adverse events

Constitutional

No significant differences were found in dry mouth (N=203, k=2) or insomnia (N=203, k=2).

Gastrointestinal
None.

Neurology
No significant differences were found in agitation, anxiety, nervousness or tension (N=242,

k=2). Neither dizziness (N=242, k=2) nor somnolence (N=584, k=4) occurred more frequently in
the hydroxyzine group than placebo.
Other

None.

E.2.16 Alprazolam

Included reviews
There were no eligible papers for alprazolam.

E.2.17 Diazepam

Included reviews
There were no eligible reviews for diazepam.

E.2.18 Lorazepam

Included reviews
There were no eligible reviews for lorazepam.
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E.2.19 Carbamazepine

Included reviews
There were no eligible reviews for carbamazepine.

E.2.20 Lithium

Included reviews
Three reviews were included.

1. Intervention
The doses of lithium administered in one of the eligible reviews ranged from 900 mg/day to

1,250 mg/day. The doses of lithium used in the other two reviews were unclear.

2. AMSTAR score
The AMSTAR quality appraisal indicated that the eligible reviews scored between 9/11 to 11/11.

3. Outcomes
The following outcomes were assessed by these reviews: hypothyroidism, somnolence, nausea,

diarrhoea, suicide, weight gain and skin disorders.

4. Adverse events

Constitutional

There is evidence that lithium is significantly associated with weight gain (N=1,224, k=5, OR
1.995% Cl 1.3 to0 2.8).

Gastrointestinal
There is evidence that lithum increases an individual’s chances of experiencing nausea (N=770,

k=5, RR 1.76 95% CI 1.07 to 2.92) and diarrhoea (N=770, k=5, RR 2.4 95% Cl 1.4 t0 4.1).

Neurology
No significant differences were found in suicide (N=565). There is evidence that lithium is

significantly linked to somnolence (N=770, k=5, RR 2.0 95% CI 1.0 to 3.8).

Other
No significant differences were found in skin disorders (N=213, k=2) or hypothyroidism

(N=310, k=3; N=213, k=2).
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E.2.21 Amphetamine Salts

Included reviews
One review was included.

1. Intervention
The doses of amphetamine salts administered in the eligible reviews ranged from 10 mg/day to

70 mg/day.

2. AMSTAR score
The AMSTAR quality appraisal indicated that the score of the review was 11/11.

3. Outcomes
The following outcomes were assessed by these reviews: decreased appetite, “insomnia/trouble

sleeping,” abdominal pain and headaches.

4. Adverse events
Constitutional

Amphetamine salts were found to be significantly associated with insomnia or having trouble
sleeping (N=1,280, k=5 RR 3.3 95% CI 1.3 to 9.0).

Gastrointestinal
Decreased appetite was more frequently experienced in the amphetamine salts group than

placebo (N=1,124, k=5 RR 6.4 95% CI 1.6 to 26.5).

Neurology
None.

Other
There was no association extracted between amphetamine salts and the occurrence of headaches.

However, amphetamine salts were significantly linked to abdominal pain.
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Appendix F - Variation in Results

Diagnosis | Diagnosi Diagnosi Diagnosi Diagnosi Diagnosi Diagnosi Diagno Diagn Diagnosi Diagn
1 s2 s3 s4 s5 s6 s7 sis 8 0sis 9 s 10 osis 11
FLUOXETINE
Depressio | Obsessiv * * * * * * * * *
n e
compulsi
ve
Insomnia disorder
Adults Adults * * * * * * * * *
Age:
19 (15' * 12 * * * * * * * * *
OR or RR*: 2.5) (0.8,1.7)
PAROXETINE
Depressio | Depressio | Obsessiv * * * * * * * *
n n e
compulsi
ve
Suicidality disorder
Adults C&A C&A * * * * * * * *
Age:
26 (12' *1.6 *3.4 * * * * * * * *
5.5) (0.5,5.3) 0.9,
OR or RR*: 12.5)
ARIPIPRAZOLE
Bipolaror Bipolar Schizoph Bipolar Bipolar Schizoph * * * * *
schizoaffe | depressio renia mania LI, renia
ctive n Acutely
disorder Manic or
Mixed
States
Akathisia
All ages Adults Unclear Unclear All ages Adults * * * * *
Age:
*3.2 (23, *5.6 1.7 (0.9, 4.8(2.3, *3.7 *1.6 * * * * *
OR or RR*: 4.4) (34,9.3) 3.0) 10.1) (25,54) | (1.1,23)
Bipolaror ASD or Other PDD or Bipolar Schizoph Schizoph Dement Bipolar Schizoph Acute
schizoaffe PDD 1D depressio renia renia ia 1, renia mania
ctive n spectrum Acutel
disorder y
Manic
or
Extrapyramidal Mixed
symptoms States
All ages C&A C&A Children Adults Unclear Adults Unclear All Adults Adults
Age: ages
*2.2 (15, *19 3.8(2.2, 2.4 (09, *3.2 1.1 (0.6, 1.0 (0.8, 1.3(0.7, *2.4 *16 14
34) (0.9-3.7) 6.2) 5.2) (2.3,45) 2.0) 1.2) 2.6) 9, (0.6,4.2) (1.0
OR or RR*: 3.2) 1.9)
Bipolaror [ Schizoph * * * * * * * * *
schizoaffe renia
ctive spectrum
Anticholinergic disorder disorders
use
In all ages Adults * * * * * * * * *
Age:
*33 (181 11 (08’ * * * * * * * * *
OR or RR*: 5.9) L)
Bipolar or ASD or * * * * * * * * *
schizoaffe PDD
ctive
disorder
Tremor
All ages C&A * * * * * * * * *

Age:




*1.5 (0.9‘ *103 * * * * * * * * *
2.3) (1.4,
OR or RR*: 76.6)
ASD or Bipolar Schizoph Dementia ASD or Bipolar |, * * * * *
PDD depressio renia 1D 1,
n spectrum Acutely
manic or
Mixed
States
Sedation
C&A Adults Adults Unclear C&A Adults * * * * *
Age:
*4.3 (1.6, *24 *14 26 (16, *0.8 *2.6 * * * * *
OR or RR*: 11.6) (1.1,55) (0.8,2.3) 4.6) (0.7,0.9) (1.7,3.9)
Bipolar or Other PDD or Bipolar Dementia * * * * * *
schizoaffe 1D depressio
ctive n
disorder
Somnolence
All ages C&A Children Adults Older * * * * * *
Age: adults
*1.9 (0.9, 6.1 (2.8, 25.8 (1.3, *1.8 35(16, * * * * * *
OR or RR*: 3.7) 12.2) 112.3) (0.9,34) 7.5)
RISPERIDONE
Alzheimer | Dementia * * * * * * * * *
i 's disease
Abnormal gait
Older Older * * * * * * * * *
Age: adults adults
53(2.2, 12(0.7, * * * * * * * * *
ORorRR*; | 126) 20)
Schizophr PDD or ASD or ASD or Mania * * * * * *
eniaor ID 1D 1D
bipolar
Weight gain
C&A C&A C&A C&A Adults * * * * * *
Age:
6.0 (3.0, 7.8(1.9, *0.9 4428, 1.7 (0.7, * * * * * *
11.4) 25.2) (0.85, 6.9) 41)
0.96)
OR or RR*:
Alzheimer | Schizoph PDD or Dementia | Schizoph Dementia * * * * *
's disease reniaor 1D or renia
bipolar Alzheime
r's
Somnolence
Older C&A C&A Older Adults Older * * * * *
Age: adults adults adults
2.4 (18, 7.3 (4.6, 9.6 (3.5, 1.4 (0.9, 13(0.7, 3627, * * * * *
ORorRR*: 3.2) 11.2) 22.8) 2.1) 2.5) 4.7)
. . . Schizophr Bipolar Schizoph * * * * * * *
Anticholinergic enizf dis’:)rder reniap
use
Unclear Unclear Adults * * * * * * *
Age:
1.1(0.6, 44 (217, 1.4 (08, * * * * * * *
ORorRR*: 2.4) 7.3) 22)
Alzheimer | Schizoph PDD or Dementia [ Schizoph Bipolar Schizoph | Dement Other Dementia *
's disease reniaor ID or renia disorder renia ia
bipolar Alzheime
Extrapyramidal r's
symptoms
Older C&A C&A Older Unclear Unclear Adults Unclear C&A Older *
Age: adults adults adults
1.8(1.0, 3722, 3.7(1.7, 1.9 (1.2, 1.1(0.5, 4226, 1.3 3.0(20, 34 1.8 (1.4, *
32) 6.0) 72) 3.0) 2.6) 7.1) 09,1.7) 47) (2.0, 2.4)
OR or RR*: 5.5)
OLANZAPINE

1)




Schizophr | Other Schizoph Acute
eniaor renia mania
Extrapyramidal | pipolar
symptoms
C&A Adults Adults Adults
Age:
6.4 (24, *1.1(0.5, | 1.0(0.6, 0.7 (0.5,
OR or RR*: 13.8) 2.7) 1.1) 1.1)
Agitated Schizoph Other Schizoph
with renia renia
suspected
mental
Anticholinergic | illness
use
Adults Adults Adults Adults
and older and older
adults adults
Age:
*1.3 (0.5, *0.9 (0.3, | *05(0.3, | *1.2(0.5,
OR or RR*: 3.3) 2.8) 0.8) 2.9)
QUETIAPINE
Schizophr Bipolar Generalis | Schizoph Major Schizoph Dementia Alzhei Acute *
eniaor depressio ed renia depressio renia mer's bipolar
Extrapyramidal bipolar n anxiety n disease | depress
symptoms ion
C&A Adults Adults All ages All ages Adults Unclear Older All *
Age: adults ages
25(0.9, *14 1.8 (1.1, *1.0 1.8(0.9, 0.9 (0.6, 1.2 (0.5, 0.9 (04, *2.8 *
6.1) 0.9,2.2) 2.9) (0.7,1.3) 3.6) 1.3) 3.1) 2.0) (21,
OR or RR*: 3.6)
Dementia Alzheime Dementia * * * * * * *
Urinary tract r's
symptoms disease
Unclear Older Older * * * * * * *
Age: adults adults
24 (1.2, 1.7 (0.6, 1.9 (0.9, * * * * * * *
OR or RR*: 5.2) 5.3) 3.8)
Schizophr Acute * * * * * * * *
enia bipolar
spectrum depressio
Constipation n
Adults All ages * * * * * * * *
Age:
*1.9 (0-91 *21 * * * * * * * *
OR or RR*: 3.8) (15,28)
VALPROATE
Dementia Bipolar ASD or Schizoph * * * * * *
disorder ID renia
spectrum
Sedation
Adults Adults C&A Adults * * * * * *
and older and older
adults adults
Age:
25(14, *16 *12 *15 * * * * * *
OR or RR*: 45) (0.8,3.1) (0.9,1.6) (1.0,2.2)
Bipolar Bipolar * * * * * * * *
Diziness disorder disorder
Adults Adults * * * * * * * *
and older
adults
Age:
*32 (11’ *0.8 * * * * * * * *
OR or RR*: 8.9) (0.2,3.8)

LISDEXAMFET
AMINE
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Headache

Binge
eating
disorder

ADHD

Age:

Adults

C&A

OR or RR*:

*16 (11,
2.2)

11
(0.7,16)

Nausea

Binge
eating
disorder

ADHD

Age:

Adults

C&A

ORor RR*:

*16 (10,
2.6)

*15
(0.6,3.6)

METHYLPHENI
DATE

Stomach ache

ADD

ADHD

Age:

C&A

C&A

OR or RR*:

*16 (09,
2.4)

*13 (1.0
17)

Diziness

ADD

ADHD

Age:

C&A

C&A

OR or RR*:

35012,
9.3)

25
(0.7,9.0)

Insomnia

ADD

ADHD

Age:

C&A

C&A

ORorRR*:

*31(25,
37)

*13
(04,4.9)

Headache

ADD

ADHD

Age:

C&A

C&A

ORorRR*:

*15 (1.0,
2.1)

*12
(0.9,1.6)
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Appendix G — Excluded Papers

These papers either analysed classes of medications instead of individual medications,
analysed efficacy outcomes instead of tolerability profiles or were otherwise not relevant

for the purpose of this umbrella review.

N=520
Author

Acharya, N. etal.
Adida, M. et al.
Agnes, M. et al.

Aguiar-1banez, R. et al.

Alabed, S. et al.
Alawami, M. etal.
Alvarez, Y.etal
Amato, L. et al
Amato, L. et al

Amato, L. et al.

Ananthavarathan, P.

Andrisano, C. et al.
Anglin, R. et al.
Anonymous
Anonymous
Aponte, J. et al.
Arango, C. etal.
Armenteros, J. etal.
Arnold, L. et al.
Arroll, B. etal.
Asmal, L. etal

Atti, A. etal

2006
2014
2007
2009
2011
2014
2013
2011
2007
2010
2014
2013
2014
1980
2005
2008
2012
2006
2000
2009
2013
2014
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Aurora, R. et al. 2012

Bacaltchuk, J. et al. 2003
Bagnall, a. etal. 2003
Bagot, K. etal. 2014
Bains, J. et al. 2002
Baldwin, D. etal. 2011
Ballard, C. etal. 2006
Banaschewski, T. et al. 2008
Banzi, R. et al. 2015
Barbui, C.et al 2011
Barbui, C.et al 2004
Barnard, A. et al. 2002
Basan, A. etal. 2004
Bauer, M. et al. 2012
Beck, a. et al. 2005
Bellantuono, C. etal. 2006
Bellino, S.etal 2014
Berner, M. etal. 2007
Bersudsky, Y. et al. 2009
Beumont, P. etal. 2004
Beynon, S. etal 2009
Bhoopathi Paranthaman, S. et al. 2006
Binks, C. et al. 2006
Bishara, D. et al. 2013
Blume, S.etal 2010
Bodalia, P. etal. 2010
Bola, J. et al. 2011
Bond, D. et al. 2010
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Bond, D. et al. 2008

Bouchard, L. et al. 2015
Bowden, C. 2003
Brams, M. et al. 2010
Brecht, S. etal. 2008
Bresee, L. 2011
Bridle, C. etal. 2004
Briken, P.etal. 2002
Briken, P.etal. 2002
Bril, V.etal 2011
Broadstock, M. et al. 2007
Brunnauer, A. et al. 2013
Bruno, E. etal. 2015
Brunoni, A. etal. 2011
Budman, C. 2014
Bushe, C. etal. 2007
Bushe, C. etal. 2004
Bushe, C. etal. 2007
Bushe, C. etal. 2013
Byrne, A. etal. 2009
Caldwell Patrina, H. etal. 2016
Campbell, N. etal. 2009
Candy, B. et al. 2008
Carson, S. et al. 2006
Carucci, S. etal. 2013
Carvalho, A. et al 2015
Castells, X. et al. 2010
Castells, X. et al. 2013
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Castells, X. et al. 2011

Cerullo, M. et al. 2013
Chakos, M. et al. 2001
Chakos, M. et al. 2001
Charison, F. etal. 2009
Chassang, S. et al. 2015
Cheine, M. etal. 1999
Chiesa, A. et al. 2012
Choi, Y. 2009
Chow, T. et al. 2007
Chue, P. etal. 2012
Ciprani, A. etal. 2013
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