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The Kiddie-SADS or K-SADS (Puig-Antich & Chambers, 1978) is a semi-
structured dlagnostlc interview schedule for children ages 6 to 17

years, designed to assess current psychopathology.

An epidemiological version of the K-SADS (K-SADS-E) is available for assessing
lifetime psychopathology (Orvaschel, Puig-Antich, Chambers, Tabrizi, &
Johnson, 1982). It parallels the K-SADS, but most questions are phrased as

“Have you ever done or had X?”

Prevalence of DSM-5 mental disorders in a
nationally representative sample of children
in Taiwan: methodology and main findings

Yi-Lung Chen2, Wei J. Chen?3, Kuan-Chia Lin%, Lih-Jong Shen® and

Susan Shur-Fen Gau'26

'Department of Psychiatry, National Taiwan University Hospital and College of Medicine. Taiwan; “Institute of

Il

orders (lifetime, 6-month) were anxiety disorders (15.2, 12.0%) and attention-deficit hyper-
activity disorder (10.1, 8.7%), followed by sleep disorders, tic disorders, oppositional defiant
disorder and autism spectrum disorder. The prevalence rates of new DSM-5 mental disorders,
avoidant/restrictive food intake disorder and disruptive mood dysregulation disorder were low
(<1%).

Conclusions. Qur findings, similar to the DSM-IV prevalence rates reported in Western
countries, indicate that DSM-5 mental disorders are common in the Taiwanese child popu-
lation and suggest the need for public awareness, early detection and prevention.

Epidemiol Psychiatr Sci. 2019 Jan 30;29:¢15. /




Obsessive-compulsive disorder 4T 1.4 0.2-26 25 0.8 0.0-1.6
Schizophrenia 4 0.1 0.0-0.3 4 0.1 0.0-0.3
Gender dysphaoria 14 03 0.1-0.5 13 0.3 0.1-0.5
Reactive attachment disorder 4 o1 o.o-0.2 4 0.1 0.0-0.2
Post-traumatic stress disorder T 01 0.0-0.2 a 0.0 0.0-0.0
Dissociative identity disorder 3 0.4 o.o-0.8 1 0.2 0.0-0.4
Any sleep disorders 473 120 59.1-14.9 274 6.2 4 .8-T.6
Insomnia disorder 105 22 1.3-30 a2 1.8 0.9-2.7
Hypersomnolence disorder 3 o1 0.0-0.3 3 0.1 0.0-0.3
Circadian rhythm sleep—wake disorders 2 o1 0002 2 0.1 0.0-0.2
Hightmare disorder 33T 5.9 6.3-11.4 171 4.1 25-53
MREM sleep arousal disorders - sleepwalking 63 1.4 10-18 23 0.4 0.2-0.6
HREM sleep arocusal disorders - sleep termor 27 0.4 0.2—0.6 13 0.1 0.0-0.2
Restless kegs syndrome & 0.3 oo-o.7 a 0.3 0.0-0.7

Epidemiol Psychiatr Sci. 2019 Jan 30;29:e15.
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Abstract

Aims. There has been a lack of prevalence estimates of DSM-5 mental disorders in child
populations at the national level worldwide. This study estimated the lifetime and 6-month
prevalence of mental disorders according to the DSM-5 diagnostic criteria in Taiwanese
children.

Methods. Taiwan’s National Epidemiological Study of Child Mental Disorders used the strati-
fied cluster sampling to select 69 schools in Taiwan resulting in a nationally representative
sample of 4816 children in grades 3 (n=1352), 5 (n =1297) and 7 (n=2167). All the parti-
cipants underwent face-to-face psychiatric interviews using the Kiddie-Schedule for Affective
Disorders and Schizophrenia-Epidemiological version, modified for the DSM-5, and they and
their parents completed questionnaires. The inverse probability censoring weighting (IPCW)-
adjusted prevalence was reported to minimise non-response bias.

Results. The IPCW-adjusted prevalence rates of mental disorders decreased by 0.1-0.5% than
raw weighted prevalence. The IPCW-adjusted weighted lifetime and 6-month prevalence rates
for overall mental disorders were 31.6 and 25.0%, respectively. The most prevalent mental dis-
orders (lifetime, 6-month) were anxiety disorders (15.2, 12.0%) and attention-deficit hyper-
activity disorder (10.1, 8.7%), followed by sleep disorders, tic disorders, oppositional defiant
disorder and autism spectrum disorder. The prevalence rates of new DSM-5 mental disorders,
avoidant/restrictive food intake disorder and disruptive mood dysregulation disorder were low
(<1%).

Conclusions. Qur findings, similar to the DSM-IV prevalence rates reported in Western
countries, indicate that DSM-5 mental disorders are common in the Taiwanese child popu-
lation and suggest the need for public awareness, early detection and prevention.

Epidemiol Psychiatr Sci. 2019 Jan 30;29:el 5/
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Table 2. The adjusted weighted and 6-month weight prevalence of diagnostic distribution of DSM-5 mental disorders in Taiwan’s National Epidemiological Study of

Child Mental Disorders

™~

IPCW-adjusted prevalence

Lifetime six-month
DSM-5 diagnoses N w0 95% ClI N wi’o 95% ClI
Neurodevelopmental disorders
Autism spectrum disorder® 52 1.0 0.6-1.5 = = -
ADHD 487 10.1 8.9-11.3 412 8.7 7.3-10.1
Tic disorders 151 26 2.0-34 126 21 14-27
DICCD
Oppositional defiant disorder 97 2.0 14-26 76 15 0.9-2.1
Conduct disorder 15 0.5 0.1-0.9 9 0.1 0.0-0.3
Intermittent explosive disorder 17 0.2 0.0-0.4 10 0.1 0.0-0.3
Depressive disorders
Major depressive disorder 79 1.7 0.7-2.7 24 0.7 0.0-1.5
Persistent depressive disorder 28 0.8 0.0-1.6 15 0.2 0.0-0.4
DMDD 14 0.3 0.1-0.5 12 0.2 0.0-0.4

Epidemiol Psychiatr Sci. 2019 Jan 30;29:¢15. /
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o 2L M\ p f% % B, (nonsuicidal selt-injury disorder,
NSSID)&_12 25 p B ;8 ep f% {7 & (nonsuicidal self-injury,
NSSI) & 3 & Tk £ eadtih > B B2 %7 o

CHER A

® Non-suicidal self-injury (NSSI) is defined as the intentional,

self-inflicted damage to the surface of the body without suicidal
intent, which is not socially sanctioned.

I35 & F1 208 vol61, Nos
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Prevalence of nonsuicidal self-injury and its risk and protective factors )
among adolescents in Taiwan o

Min-Pei Lin™", Jianing You", Yaxuan Ren”, Jo Yung-Wei Wu®, Wei-Hsuan Hu", Cheng-Fang Yen®',
Xu Zhang”

v

NSSI ép— & ,&}}%; A 20.1% -

4.

repetitive self-injurers reported higher levels of neuroticism, openness, avoidance/emotion-focused coping, and
virtual social support, and lower levels of self-esteem and cognitive reconstruction/problem-focused coping.
Compared to episodic self-injurers, repetitive self-injurers reported a higher level of aveidance/ emotion-focused
coping. Additionally, compared to non-injurers, mild self-injurers reported higher levels of neurcticism and
openness, while severe self-injurers reported higher levels of neuroticism, openness, avoidance/emotion-focused
coping, and virtual social support, and lower levels of self-esteem and cognitive reconstruction/problem-focused
coping. Our study found that NSSI is fairly prevalent among secondary school students in Taiwan. Psychosocial
risk factors, especially maladaptive coping strategies, should be given special attention when examining
adolescents with NSSI. Regarding protective factors, enhancing self-esteem should be the focus of formulating
effective intervention strategies for NSSL

Psychiatry Res. 2017 Sep;255:1 19—127/
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Prevalence and psychosocial risk factors of nonsuicidal self-injury
among adolescents during the COVID-19 outbreak
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extremely prevalent among adolescents during the COVID-19 outbreak, and in particularly, personality and virtual environment
risk factors and enhancing self-esteem should be the focus of NSSI preventive strategies when targeting this age population. Our
results provide a reference towards designing NSSI prevention programs geared toward the high school population during the
COVID-19 pandemic.

Keywords COVID-19 - Nonsuicidal self-injury - Prevalence - Risk factors

Curr Psychol . 2021 Jun 1;1-10. /
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Abstract

Aims. There has been a lack of prevalence estimates of DSM-5 mental disorders in child
populations at the national level worldwide. This study estimated the lifetime and 6-month
prevalence of mental disorders according to the DSM-5 diagnostic criteria in Taiwanese
children.

Methods. Taiwan’s National Epidemiological Study of Child Mental Disorders used the strati-
fied cluster sampling to select 69 schools in Taiwan resulting in a nationally representative
sample of 4816 children in grades 3 (n=1352), 5 (n =1297) and 7 (n=2167). All the parti-
cipants underwent face-to-face psychiatric interviews using the Kiddie-Schedule for Affective
Disorders and Schizophrenia-Epidemiological version, modified for the DSM-5, and they and
their parents completed questionnaires. The inverse probability censoring weighting (IPCW)-
adjusted prevalence was reported to minimise non-response bias.

Results. The IPCW-adjusted prevalence rates of mental disorders decreased by 0.1-0.5% than
raw weighted prevalence. The IPCW-adjusted weighted lifetime and 6-month prevalence rates
for overall mental disorders were 31.6 and 25.0%, respectively. The most prevalent mental dis-
orders (lifetime, 6-month) were anxiety disorders (15.2, 12.0%) and attention-deficit hyper-
activity disorder (10.1, 8.7%), followed by sleep disorders, tic disorders, oppositional defiant
disorder and autism spectrum disorder. The prevalence rates of new DSM-5 mental disorders,
avoidant/restrictive food intake disorder and disruptive mood dysregulation disorder were low
(<1%).

Conclusions. Qur findings, similar to the DSM-IV prevalence rates reported in Western
countries, indicate that DSM-5 mental disorders are common in the Taiwanese child popu-
lation and suggest the need for public awareness, early detection and prevention.
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Table 2. The adjusted weighted and 6-month weight prevalence of diagnostic distribution of DSM-5 mental disorders in Taiwan's National Epidemiological Study of

Child Mental Disorders

™~

IPCW-adjusted prevalence

Lifetime six-month
D5SM-5 diagnoses N witi 95% CI N wito 95% CI
Meurodevelopmental disorders
Autism spectrum disorder® 52 1.0 0.6-1.5 - - -
ADHD 48T 10.1 B.9-11.3 412 8.7 7.3-10.1
Tic disorders 151 16 2.0-34 126 21 14-27
DICCD
Oppositional defiant disorder a7 2.0 14-2.6 76 15 0.9-21
Conduct disorder 15 0.5 0.1-0.9 9 0.1 0.0-0.3
Intermittent explosive disorder 17 02 0.0-0.4 10 0.1 0.0-0.3
Depressive disorders
Major depressive disorder 79 1.7 0.7-2.7 24 0.7 0.0-1.5
Persistent depressive disorder 28 0.8 0.0-1.6 15 0.2 0.0-0.4
DMDD 14 0.3 0.1-0.5 12 0.2 0.0-0.4
Anxiety disorders
Any anxiety disorder T02 15.2 12.7-17.7 550 12.0 10.0-14.0
Generalised anxiety disorder 33 09 0.3-1.5 30 0.7 0.3-11
Social anxiety disorder 154 3.6 2.6-4.6 137 iy 1.9-3.5
Specific phobia disorder 412 8.7 6.9-10.5 366 7.7 6.1-9.3
Separation anxiety disorder 178 4.4 3.2-5.6 59 23 0.8-3.6
Panic disorder 19 0.4 0.0-0.8 8 0.1 0.0-0.2
Agoraphobia 13 0.4 0.0-0.8 13 0.4 0.0-0.8
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Prevalence of DSM-5 mental disorders in a
nationally representative sample of children
in Taiwan: methodology and main findings

Yi-Lung Chen2, Wei J. Chen?3, Kuan-Chia Lin%, Lih-Jong Shen® and
Susan Shur-Fen Gau®?6

'Department of Psychiatry, National Taiwan University Hospital and College of Medicine, Taiwan; YInstitute of
Epidemiology and Preventive Medicine, College of Public Health, National Taiwan University, Taiwan; *Genetic
Epidemiology Core, Center of Genomic Medicine, National Taiwan University, Taiwan; *Department of Health Care
Management, National Taipei University of Nursing and Health Sciences, Taiwan; 5I.'hep.mrt.n'u:rlt of Mental and Oral
Health, Ministry of Health and Welfare, Taiwan and “Graduate Institute of Brain and Mind Sciences and Institute of
Clinical Medicine, College of Medicine, National Taiwan University, Taiwan

Abstract

Aims. There has been a lack of prevalence estimates of DSM-5 mental disorders in child
populations at the national level worldwide. This study estimated the lifetime and 6-month
prevalence of mental disorders according to the DSM-5 diagnostic criteria in Taiwanese
children.

Methods. Taiwan’s National Epidemiological Study of Child Mental Disorders used the strati-
fied cluster sampling to select 69 schools in Taiwan resulting in a nationally representative
sample of 4816 children in grades 3 (n=1352), 5 (n =1297) and 7 (n=2167). All the parti-
cipants underwent face-to-face psychiatric interviews using the Kiddie-Schedule for Affective
Disorders and Schizophrenia-Epidemiological version, modified for the DSM-5, and they and
their parents completed questionnaires. The inverse probability censoring weighting (IPCW)-
adjusted prevalence was reported to minimise non-response bias.

Results. The IPCW-adjusted prevalence rates of mental disorders decreased by 0.1-0.5% than
raw weighted prevalence. The IPCW-adjusted weighted lifetime and 6-month prevalence rates
for overall mental disorders were 31.6 and 25.0%, respectively. The most prevalent mental dis-
orders (lifetime, 6-month) were anxiety disorders (15.2, 12.0%) and attention-deficit hyper-
activity disorder (10.1, 8.7%), followed by sleep disorders, tic disorders, oppositional defiant
disorder and autism spectrum disorder. The prevalence rates of new DSM-5 mental disorders,
avoidant/restrictive food intake disorder and disruptive mood dysregulation disorder were low
(<1%).

Conclusions. Qur findings, similar to the DSM-IV prevalence rates reported in Western
countries, indicate that DSM-5 mental disorders are common in the Taiwanese child popu-
lation and suggest the need for public awareness, early detection and prevention.

Epidemiol Psychiatr Sci. 2019 Jan 30;29:el 5/
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Table 2. The adjusted weighted and 6-month weight prevalence of diagnostic distribution of DSM-5 mental disorders in Taiwan’s National Epidemiological Study of

Child Mental Disorders

™~

IPCW-adjusted prevalence

Lifetime six-month
DSM-5 diagnoses N w0 95% ClI N wi’o 95% ClI
Neurodevelopmental disorders
Autism spectrum disorder® 52 1.0 0.6-1.5 = = -
ADHD 487 10.1 8.9-11.3 412 8.7 7.3-10.1
Tic disorders 151 26 2.0-34 126 21 14-27
DICCD
Oppositional defiant disorder 97 2.0 14-26 76 15 0.9-2.1
Conduct disorder 15 0.5 0.1-0.9 9 0.1 0.0-0.3
Intermittent explosive disorder 17 0.2 0.0-0.4 10 0.1 0.0-0.3
Depressive disorders
Major depressive disorder 79 1.7 0.7-2.7 24 0.7 0.0-1.5
Persistent depressive disorder 28 0.8 0.0-1.6 15 0.2 0.0-0.4
DMDD 14 0.3 0.1-0.5 12 0.2 0.0-0.4

Epidemiol Psychiatr Sci. 2019 Jan 30;29:¢15. /




ADHD beneath the surface

® Problems in
* Attention management (1 & * F IZ)
Sustaining attention and Shifting attention
® Task management (1% 7% ’F‘t T2 ): starting, planning and maintaining activities
Effort and motivation (#> $$£2 % 4 )

* Emotional regulation (Frh a)

Decreased activity in the part of the brain responsible for filtering emotions —
children react on a hair trigger

* Working memory (1 T3z R)
Refer to a broad group of abilities responsible for handling information

Self-monitoring ( p oA E )

'fﬁ 4% p The Family ADHD Solution, MARK BERTIN, MD
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ADVANCING THE NEUROSCIENCE OF ADHD

Molecular Genetics of Attention-Deficit/Hyperactivity

Disorder

Stephen V. Faraone, Roy H. Perlis, Alysa E. Doyle, Jordan W. Smoller, Jennifer J. Goralnick,

Meredith A. Holmgren, and Pamela Sklar

Results of bebavioral genetic and molecular genetic studies bave converged to suggest that both genetic and nongenetic factors
contribute to the development of attention-deficit’/byperactivity disorder (ADHD). We review this literature, with a particular empbasis
on molecular genetic studies. Family, twin, and adoption studies provide compelling evidence that genes play a strong role in
mediating susceptibility to ADHD. This fact is most clearly seen in the 20 extant twin studies, which estimate the beritability of ADHD
to be .76, Molecular genetic studies suggest that the genetic architecture of ADHD is complex. The few genome-wide scans conducted
thus far are not conclusive. In contrast, the many candidate gene studies of ADHD bave produced substantial evidence implicating
several genes in the etiology of the disorder. For the eight genes for which the same variant bas been studied in three or more
case— control or family-based studies, seven sbow statistically significant evidence of association with ADHD on the basis of the pooled
odds ratio across studies: DRD4, DRDS, DAT, DBH, 5-HTT, HTR1B, and SNAP-25.

Biol Psychiatry. 2005 Jun 1;57(11):1313-23. /
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Figure 1. Estimated heritability of attention-deficit/hyperactivity disorder,
based on pooled results from 20 twin studies.
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37 twin studies of ADHD or measures of inattentiveness and hyperactivity
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Fig. 1 Heritability of ADHD from twin studies of ADHD diagnoses or
symptom counts [153-173]
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Environmental risk factors, protective factors, and
peripheral biomarkers for ADHD: an umbrella review

Joe Han Kim®, Jomg Yeob Kim®, [inhee Lee. Gwang Hun jeong, Eun Lee, San Lee, Keum Fwa Lee, Andrens Kronbichier, Brendon Stubbs, Morco Salmi,
Ai Koyanogi, Sung Hwi Hong, Elena Drogioti, Lows Jocod, Andre B Brunoni, Andee F Corvalho, fooguim Riadea, Trewor Thompson, Lee Smith,

Hans O, Lin Yang, lgov Grabovas, Felipe Schuch, Michele Famare, Andrew Stickley, Theodor B Fois, Gonzaie Salazar de Pabio, |oe [ Shin,

Poolo Fusar-Poli

Summary

Background Many potential environmental risk Bctors, environmental protective fctors, and peripheral blomarkers
for ADHD have been investigated, bul the consistency and magnitude of their effects are undear. We aimed 1o
systematically appraise the published evidence of association between potential risk faclors, prodective faclors, or
peripheral lomarkers, and ADHI».

Methods In this umbrella review of meta-analyses, we searched PubMed including MEDLINE, Embasze, and the
Cochrane Database of Systematic Reviews, from database inception bo Oct 31, 2009, and screened the references of
relevant articles. We included systematic reviews that provided mets-analyses of observational studies that
examined aszocialions of polential environmental risk fclors, environmenial protective Bclors, or peripheral
biomarkers with diagnosiz of ADHD. We included meta-analyses that used calegorical ADHD diagnosis criteria
according to DEM, hyperkinetic disorder according to ICD, or criteria that were less rigorous than DSM or ICD,
such as sell-report. We excluded articles that did not examine environmental risk factors, environmental protective
Factors, or peripheral bomarkers of ADHD: articles that did not include a meta-analysis; and articles that did not
present enough data for re-analysis. We excluded mon-human studies, primary studies, genetic studies, and
conference abstracts. We calculated summary effect estimates jodds ratio [OR], relative risk [RR|, weighted mean
difference [WMD], Cohen's d, and Hedges" g, 95% Cl, helerogeneity 2 stalistic, 95% prediction interval, small
study effects, and excess significance blases. We did analyses under credibility ceilings, and assessed the quality of
the meta-analyses with AMSTAR 2 (A Measurement Tool 1o Assess Systematic Reviews 2). This study is registered
with PROSPERD, number CRD42019145032.

Findings We identified 1539 articles, of which 35 were eigible for inclusion. These 35 articles yielded 63 meta-
analyses encompassing 40 environmenial risk factors and environmental protective factors [median cases 16 850,
median populition 91954) and 23 peripheral bomarkers (median cases 175, median controls 187). Evidence of
asseciation was convincing (cdass I) for maternal pre-pregnancy obesity (OR 1-63, 953 C1 1-49 10 1-77), childhood
eczermna (1-31, 1-20 to 1-44), hypertensive dizsorders during pregnancy (1-29, 1-22 to 1-36), pre-eclampsia (1- 28,
1-21 o 1-35), and maternal acetaminophen exposure during pregnancy (KRR 1-25, 95% C1 1-17 1o 1-34). Evidence
of aszociation was highly suggestive jclass 11) for maternal smoking during pregnancy (OR 1-&, 95% CI 1-45 1o
1-76], childhood asthma (151, 1-4 to 1-63], maternal pre-pregnancy overweight (1-28, 1-21 to 1-35), and serum
vitamin D (WMD —-&-93, 95% C1 -9 34 o —4 - 51).

Lancet Psychiatry. 2020 Nov;7(11):955-970. /
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Fig. 1 Maternal immune activation, triggered by acute and
systemic chronic inflammation, is proposed to affect fetal
neurodevelopment, through inflammatory and epigenetic
mechanisms. Common maternal disease and environmental factors
including obesity, gestational diabetes, pre-eclampsia, smoking,
pollution, low socioeconomic status, depression, psychosocial stress,
autoimmune diseases and asthma are implicated in systemic chronic
inflammation. In addition, infection is involved in acute inflammation.
These maternal inflammatory states play a key role in immune
activation during pregnancy through the placenta and immature
blood-brain barrier to cause dysfunction in the developing fetal brain
and prime the child to be susceptible to future hits through microglia
activation and epigenetic alterations, manifesting a spectrum of
diverse neurodevelopmental outcomes with varied expression and
progression.

Transl Psychiatry. 2021 Jan 21;1 1(1):71j
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Fig. 3 | Cell signalling pathways linking diversa
environmental factors to inflammation and epigenetic

programming of DNA. Inflammation is increasingly recog-

nized at the gene-environment interface”. Microbial
pathogens release pathogen-associated molecular
patterns""**. Heterogeneous environmental factors

and disease states implicated in chronic inflammaticn,
including obesity, diabetes, pre-eclampsia, asthma, auto-
immune disease, smoking, pollution, low socioeconomic
status, stress and depression, stimulate the release of
damage-associated molecular patterns**. Pathogen-
associated molecular patterns and damage-associated
molecular patterns trigger cell-surface and intracellular
Tall-like receptors (TLRs) to activate an inflammatory
cascade involving phosphorylated adaptor proteins

such as NF-kB, MAPK and activator protein (AP1)*".
Translocation of NF-xB and AF1 to the nucleus activates
the transcription of genes encoding pro-inflammatory
cytokines and other immune mediatars™. The activation
of cytokine receptors through the |AR-STAT pathway

by cytokines also contributes to NF-kEB signalling. MF-xB
and JAK-5TAT signalling uprequlates and interacts

with epigenetic enzymes and transcription factors to
induce epigenetic modifications’ . Epigenetic modifying
factors include DNA methylation, histone modifications,
chromatin modelling and microRMN A DA methylation
activity is catalysed by DMNA methyltransterases

(DMMTs) and ten-eleven translocation (TET) proteins.
Histone acetylation is regulated by histone acetyltrans-
ferase (HAT) and histone deacetylase (HDAC), and histone
methylation is controlled by histone methyltransferase
(HMT} and histone demethylase (HDM)*. Environmental
and biological factors drive epigenetic alverations, which
modify the cellular expression of immune as well as
developmental genes' . Ac, acetylation; dsRMA. double-
stranded RMA; HMGE1, high mobility group protein B1;
H5F. heat shock protein; LPS, lipopolysaccharide;

Me, methylation; poby(l:C), polyinosinicpolycytidylic acid;
ssRMNA, single-stranded RMA.

\

Nat Rev Neurol . 2021 Sep; 17(9):564-579/
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200 HEMWER B20E 4 2006

FEE HERFEESE)E b LAk Swanson, Nolan, and Pelham,
Version IV (SNAP -IV) SR Z2EIEREWNE

#EE" Hw® HAE ARER' BER&SS SwF

# UDSMAV @‘F«W SR S A W] UPISEITT0S B E i AR A
AER A T AR RS B2 PR ISR T IEL R

WEFiE I & > @ EEFAPIS E TT0AT R B A £ (67-70%) » 45 & 121
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Table 4. Norms of the Chinese SNAP-IV, Parent's form (Inattention/Hyperactivity-impulsivity subscales)
THI T70 P20 P30 P40 P3O P55 PeO PAS PTO DTS PEO PES 0 POO | P95 | P99
Grade 1 Male 126122 173175 43 a4 G5 76 87 &7 98 99 10/ 1210 1312 1404 | 1718 23024
Female 103/8.6 14.1/124 371 4/2 53 &4 /4 Ti5 g &7 7 IWE 1% 11710 [ 1311 166
Crade 2 Male 12,5118 1714177 42 af3 &5 TG 26 &7 el 108 109 1101 12412 14413 (16015 22027
Female 1L.1/R5 155125 31 42 513 &3 Thd Tid RIS B a7 17 118 127100 | 1ef12 1918
Grade3  Male 129705 17490152 42 32 &l 75 T/5 &'e L a7 Ive 129 1310 1512 | 1915 23/21
Female 108380 151120 3] 4/1 502 T /4 74 B3 B3 a6 6 W7 12/8 [1410] 20/19
Grade 4 Male 13.2/10.8 183156 42 513 o4 Ti5 Ti5 Bi6 o7 1WT O ILE 12710 141 1713 18T 2319
Female  108%.5% 154103 31 411 572 53 53 63 714 74 8BS 5 1 12E |16/ 23716
Grade 5 Male (29108 120162 371 42 53 4 713 B/5 &G 7 118 1110 1201 14413 [ 18/16 2422
Female 10870 1331046 31 41 52 a3 6/3 63 714 B/5 w5 e 11T 128 ) 149 24415
Grade & Male 123/89 17171132 411 52 53 74 B/4 B/5 @5 1e 1T 128 129 1511 | 16714]) 21717
Female 10475 148115 30 4/1 42 512 53 63 Ti4 74 &5 A 1077 118 [ 15712 21720
Grade 7 Male 13.1/92 184138 41 5f4 62 e 84 &4 05 /i 6 127 149  1&/11 (1815 23/20
Female 10.0/6.0 144/9.3 210 in 42 52 2 B3 T3 T3 &4 a4 11/ 16 | 159 1813
Grade 8 Male 12.7/92 17.7/13.9 31 an B2 73 24 B/4 o5 1S 1T 1R 134 14011 (18414 22020
Female 10.2%6.0 14.5/9.2 210 an 3l B2 B2 IE] (LE] 83 0/4 Qf5 e 118 | 1300 206102
Total 891 165136 M1 42 53 63 T4 T4 &5 96 97 108 129 1311 [16/14] 21720
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Crrade 2
Grade 3
Grade 4
Cirade 5
Grade 6
Grade 7
Grade 8
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Table 5. Norms of the Chinese SNAP-1V, Teacher's form (Inattention/Hyperactivity-impulsivity subscales)

— ]

s

- Thl 70 P20 P30 P40 B0 P55 Pail Pas Pl P75 PE{ P85 PO ] oy
1 Male  16.1/143 234217 20 41 53 74 &5 106 108 1210 1411 1612 1816 20019 |2223| 2626
Female 10.4/65 161108 00 10 20 30 41 41 &1 52 72 &3 95 108 |1913] 2718
Male 1200103 175157 20 31 42 63 64 T4 TS &6 98 109 11/10 14714 |18/16] 24722
Female 83/43 12971 @0 10 L0 20 21 31 41 S 62 3 &4 95 | 149 | 20m
Male 156131 2217195 30 S0 &3 &5 96 108 11/ 129 1210 1401 1613 1817 |2321| 26725
Female 9.9/4.5 14873 10 10 30 40 41 S &1 W 82 93 105 126 | 157 | 1911
Male 4.4 216077 240 31 41 o2 T3 8id 15 106 11/8 159 1671 1715 |22/09 2725
Female 9.3/43 14673 00 o0 10 20 20 30 41 S 61 &2 &3 124 | 167 | 2417
Male 149114 218176 20 M S 63 B3 B4 95 106 127 1610 1812 1815 |21/19] 27025
Female G432 14.6/53 i iR 140 20 30 440 3/ 'l T B2 Q2 1073 175 [9/8
Male 14891 219/140 10 20 41 &2 T3 83 94 105 126 148 169 1811 |2215| 2719
Female 9.4/5.1 14786 00 o0 10 20 20 30 &1 &1 &1 92 103 125 |1510] 1917
Male 154/11.3 22578 i) 30 T | T2 g3 04 15 117 18 149 151 1903 |23/21 | 27026
Female 154/11.3 225178 o U0 20 20 30 30 41 51 &2 W2 92 108 | 14/6 | 19714
Male 15429 223/158 20 40 &1 W1 82 %2 I3 14 125 147 169 1911 [24418| 27727
Female 93/.1 13968 10 10 20 30 40 51 51 61 T2 82 93 14 | 137 2314

' 12687 189/139 10 20 30 S0 S 62 12 &3 95 116 138 1610 |19/15| 2624




CPT/: 7 #

Measure«
Omissions+

O

Commissions+

O

Hit RT<

Hit RT Std. Error<
Variability=
Detectability (d")+
Response Style ([3)<
Perseverations+

Op«

Hit RT Block Change+«
Hit SE Block Change+«
Hit RT ISl Change+
Hit SE ISl Change+

Al

Value
34
10.53
34

94 44
526.24
22.21
50.01
-0.36
1.66
35
10.84
0.07:
0.22:
013
0.25

S

T-Score
60.43

6237

286.12
64.04
62.73
68.77
64 .74
80.43

63.84
6267
o7 .86
28.81

Percentile Guideline+

62.13'MILDLY ATYPICAL<
89.17-MILDLY ATYPICAL+

7915 A LITTLE SLOW-
91.97MILDLY ATYPICAL<
9149 MILDLY ATYPICAL«

97 58 MARKEDLY ATYPICAL+
94 21-mildly atypical<

99 00 MARKEDLY ATYPICAL+

93.09 MILDLY ATYPICAL+
91 .40 MILDLY ATYPICAL<
81.19within average range+«’
83.65MILDLY ATYPICAL<




CPT/._‘ ,E) 4 /E‘J:%

Summary of Inattention Measures:

Measure« Value T-Score Percentile Guideline+
Omissions+’ 34 60.45 85.13 Inattention+’
0g< 10.53

Commissions+< 34 62.37 89.17 Inattention+’
0g< 94 44

Hit RT< h26.24 H8.12 79.15 Inattention<
Hit BT Std. Error< 2221 64 .04 91.97 Inattention+’
Variability 50.01 62.73 91 .49 Inattention<
Detectability (d")+ -0.36 66.77 97 .58 Inattention+
Hit RT ISl Change+ 0.13 57 .86 81.19 0K+

Hit SE IS] Chanae< 0.25 28.81 83.62 Inattention+




CPT;i & # P 5%

Summary of Impulsivity Measures«
(general population norms used)<

Measure« Value T-Score Percentile: Guideline+
Commissions« 34 62 .37 89.17 Impulsive
O+ 94 44

Hit RT< 926.24 28.12 79.15 0K+
Perseverations« 35 a0 43 99.00 Impulsives

%< 10.84




CPT/i % # P|5&

Summary of Vigilance Measures«

Measure« Value: T-Score Percentile: Guideline+

Hit RT Block Change+ 0.07 63.64 93.09 Poor Vigilance+
Hit SE Block Change+ 0.22 62 67 91.40-Poor Vigilance+
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Percentage of children
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FIGURE 1

33%

One

Number of comorbid disorders

16%

Two

18%

Three or more

Percentage of children with ADHD who have comorbid disorders (N = 5 028).

Larson K, Russ SA, Kahn RS, Halfon N. Patterns of comorbidity, functioning, and service use for US children with ADHD, 2007.

Pediatrics. 2011 Mar;127(3):462-70.

data from the 2007 National Survey of Children's Health on 61 779 children ages 6 to 17 years, including 5028 with ADHD

cross-sectional analyses




= «‘}?3 (from MTA study)

=k R 40%
LR ltrh & 34%
78 RbIReUE 14%
b 2 & 11%
SR ER 4%

MTA Cooperative Group. A 14-month randomized clinical trial of treatment
strategies for attention-deficit/hyperactivity disorder. Arch Gen Psychiatry.
1999 Dec;56(12):1073-86.




Table 2.1 Prevalence of Comorbidities

Psychiatric comorbidities prevalence: + 1-10% ++ 11-30% ++ »31% ? controvarsial/unknown
CHILD (6-12) ADOLESCENT (13-17)  ADULTS (18+)
ANXIETY ++ + i
DEPRESSION + + i
LEARNING DISABILITIES +++ e +
| OPPOSITIONAL DEFIANT DISORDER +++ ++ + |
| CONDUCT DISORDER ++ ++ ++ (Antisocial PD)
BIPOLAR +(?) + -+
SUBSTANCE USE + ++ 4
AUTISM SPECTRUM DISORDER ++ ++ ++(?)
TIC DISORDERS ++ ++ +
DMDD ? ? ?
BORDERLINE PERSONALITY DISORDER ? .
OBSESSIVE COMPULSIVE DISORDER + + .

CADDRA (2020). Canadian ADHD Resource Alliance
(CADDRA): Canadian ADHD Practice Guidelines. 4.1
ed. Toronto ON: CADDRA. Accessed 9 Jul 2021 /




Table I. Studies Including Data on the Comorbidity of ADHD and LD from 2001 to 2011

Study LD Dx ADHD Dx N % LD % ADHD

Barry et al. (2002) Parent report Previous Dx, current Tx, and 66 24 N/A
parent ratings

Capano et al. (2008) | SD/1.5 SD cutoff Semistructured interview, 476 66 N/A
parent/teacher ratings

Decker et al. (2001) DSM-IV, ICD-9 DSM-IV,ICD-9 577 50 N/A

Del'Homme et al. (200 > 7th percentile cutoff/|.5 SD Semistructured interview, 507 2431 N/A

ayes & Ca X Predicted achievement sig. lower than SM-IV, independent Dx

FSIQ (p < .05) parent and teacher report
Miranda et al. (2008) Teacher information and two cutoff DSM-IV-TR, CPRS-RL 72 50 N/A
scores (< 25th percentile/2 SD
below M)
Rates of LD in students with ADHD ranged from 8% to 76% of students (M = 45.1%).

calculation |6 points below FSIQ;
(c) WASI Verbal I1Q = 85;(d) | SD
below average onVMI;and (e) left
hand below average relative to right

hand on Purdue Pegboard
Smith & Adams (2006) Parent report Parent report 9,583 51 44
Wisniewska et al. (2007) Parent report Parent report 28 18 N/A
Note: ADHD = attention-deficit/hyperactivity disorder; BASC = Beh, Ass System for Children; CBCL = Child Behavior Checklist; CPRS =

Conners' Parent Rating Scale; CTRS = Conners’ Teacher Rating Scale; DISC = Diagnostic Interview Schedule for Children; DSM = Diagnostic and Statisticol
Manual of Mental Disorders; Dx = diagnosis; FSIQ = full-scale IQ; ICD = International Classification of Diseases; K-SADS-E = Schedule for Affective
Disorders and Schizophrenia for School-Age Children: Epidemiologic; LD = learning disability; NVLD = nonverbal learning disability; PRS = Parent
Rating Scale; RL = Revised Long; SIDAC = Structured Interview for Diagnostic Assessment of Children; SSRS = Social Skills Rating System; TRS = Teacher
Rating Scale; VARS = Vanderbilt ADHD Rating Scale; VMI = Test of Visual-Motor Integration; WASI = Wechsler Abbreviated Scale of Inteligence; WIAT =
Wechsler Individual Achievement Test; W)-Ach Ill = Woodcock-Johnson-IIl Tests of Ach 2

J Learn Disabil . Jan-Feb 2013;46(1):43-5 1}




33 .
% BB
c RAMMAIrIR 4 3 BFREZ Z /T 1 25~48%
T RAEMBEITARL A P BT REL L HF 55~
64 %
o HEMRAILL A P BFREZ L HF 1 11~30%
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s FHA T BV A LTAL S B LBRp s
31 ~ 45 %

Curr Psychiatry Rep. 2015 Jun;1 7(6):38./
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x «‘}J% ASD (autism spectrum disorder)

° 30-65% FADHD+% 3 3 ' B ehp B 2
5}5‘5" %ﬁzﬂ:\' ER, °

J Child Psychol Psychiatry. 2012;53(9):954—63.

o Bt B - IF X A E B r 14,825 LADHD & K i 7
’/}%5‘—75 T 0 BT 12.4%&:’7,&—%’}5 AR AR
Atten Defic Hyperact Disord. 2015 Mar;7(1):27-38.

© 2014 & 2 W >R A% 1 ADHD3Z3 7 » 13%7
B FRERE
J Atten Disord. 2020 Jan;24(1):94-103.
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o A ASD cgF e 1 E > T UL L5 f@;% —
( Filipek et al., 2000; Ozonott, Goodlin-]Jones, & Solomon,
2005 )
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v 2 = 2
ASDfR & L 25 Bra1 B

o PR E Koy 3 WAEELLE L E (Ozonoff et al.,
2005; Stone, Mcmahon, & Henderson, 2008 ) » 4 %] &_:
M HE X e ] B FRED Lﬁﬁ‘g # B BT (Autism
Diagnostic Interview-Revised, ADI-R )  (Rutter, Le
Couteur, & Lord, 2003 ) N ”ff’ﬁ b2l [ 1 S X

] B B e ;/) S ﬁ%i Z (Autism Diagnostic
Observation Schedule, ADOS ) ( Lord, Rutter, DiLavore, &
Risi, 1999) | & ' p PR mEd &% - %

( Autism Diagnostic Observation Schedule 2nd ed., ADOS-
2) (Lordetal.,2012) ;| -
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Prevalence of co-occurring mental health diagnoses in the
autism population: a systematic review and meta-analysis

Meng-Chuan Lai*, Caroline Kassee*, Richard Besney, Sarah Bonato, Laura Hull, William Mandy, Peter Szatmari, Stephanie H Ameis

Summary

Background Co-occurring mental health or psychiatric conditions are common in autism, impairing quality of life.
Reported prevalences of co-occurring mental health or psychiatric conditions in people with autism range widely.
Improved prevalence estimates and identification of moderators are needed to enhance recognition and care, and to
guide future research.

Methods In this systematic review and meta-analysis, we searched MEDLINE, Embase, PsycINFO, Scopus, Web of
Science, and grey literature for publications between Jan 1, 1993, and Feb 1, 2019, in English or French, that reported
original research using an observational design on the prevalence of co-occurring mental health conditions in people
with autism and reported confirmed clinical diagnoses of the co-occurring conditions and autism using DSM or ICD
criteria. For co-occurring mental health conditions reported with at least 15 datapoints (studies), we assessed risk of
bias and we determined pooled estimates of prevalence for different co-occurring conditions in autism using random-
effects models, and descriptively compared these with prevalence estimates for the general population from the
literature (post hoc). We investigated heterogeneity in prevalence estimates using random-effects meta-regression
models. This systematic review is registered with PROSPERO, CRD42018103176.

Findings Of 9746 unique studies identified, 432 were selected for full-text review. 100 studies were eligible for inclusion
in our qualitative synthesis, of which 96 were included in our meta-analyses. 11 categories of co-occurring conditions
were investigated, of which eight conditions were included in the meta-analyses and three were descriptively
synthesised (ie, trauma and stressor-related disorders, substance-related and addictive disorders, and gender
dysphoria). From our meta-analyses, we found overall pooled prevalence estimates of 28% (95% CI 25-32) for
attention-deficit hyperactivity disorder; 20% (17-23) for anxiety disorders; 13% (9-17) for sleep—wake disorders;
12% (10-15) for disruptive, impulse-control, and conduct disorders; 11% (9-13) for depressive disorders; 9% (7-10) for
obsessive-compulsive disorder; 5% (3—6) for bipolar disorders; and 4% (3-5) for schizophrenia spectrum disorders.
Estimates in clinical sample-based studies were higher than in population-based and registry-based studies, and
these estimates were mostly higher than those in the general population (post hoc). Age, gender, intellectual
functioning, and country of study were associated with heterogeneity in prevalence estimates, yet remaining
heterogeneity not explained was still substantial (all I2 >95%).

Lancet Psychiatry 2019; 6: 819-29. /
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Number of Autism Autism population General population Subgroup moderator analysis
datapointsin  population prevalence (95% Cl or
meta-analysis* sample SE)
size (n)
Pooled I* {95% Cl; Prevalence in Prevalence in R* (QE I* (95% Cl) oM
prevalence pvaluet) populationor  clinical pvalue) pvalue
{95% Cl; registry-based  sample-based
95% PI) studies (95% CI; studies (95% CI;
95% PI) 95% P1)
Attention-deficit 89 210249 28% 99-65% 7-2% (6-7-7-8; point 22% 34% 2-05% 99-64% 0-0004
hyperactivity (25-32;4-63) (99:55-99-85; prevalence, aged {(17-26;1-55)  (29-39;7-69) (<0-0001) (99-60-99-84)
disorder =0-0001) =18 years)®
Anxiety disorders 68 169829 20% 99-53% 7 3% (4-8—10-9; 15% 26% 0% 99.54% 0-0002
(17-23; 2-48)  (99-42-99-87; current prevalence, (11-19; 0-5-42) (22-31;1-56) (<0-0001) (99-20-99-85)
=0-0001) across ages)”
Depressive disorders 65 162671 11% 99-41% A:7% (4:4-5:0; point 8% 14% 0:23% 99-40% 0-0003
(9-13;0-33)  (99-39-99-81; prevalence of MDD, (5-11; 0-01-28) (11-18;1-38) (<0-0001) (99-37-99-80)
<0-0001) across ages)™
Bipolar and related 38 153192 5% 99-50% 0-71% (0-55—0-85} for 3% 7% 0-35% 99.50% 0-018
disorders (3-6;0-19)  (99-40-99-82; bipolarl; and {2-5; 0-16) (4-10;0-24)  (<0-0001) (99-48-99-81)
<0-0001) 0-50% (0-35-0-64) for
bipolar Il (1-year
prevalence, across ages)™
Schizophrenia 42 166627 4% 99.18% 0-46% (0-41-0-50; 2% 7% 0% 99.18% 0.0004
spectrum and (3-5; 0-14) (99-00-99-87;  1-year prevalence, (1-4; 0-11) (4-9; 0-19) (<0-0001) (99-01-99-84)
psychotic disorders <0-0001) across ages)™
Obsessive-compulsive 47 53243 9% 96-85% 0-7% (0-4-1-1; 1-year 4% 12% 12.51% 96-20% <0-0001
and related disorders (7-10;1-21)  (96-75-99-87; prevalence, aged (2-6;0-13) (10-15;3-26)  (<0-0001) (96-17-9937)
=0-0001) =18 years)®
Disruptive, 50 140946  12% 99-52% 8-9% (SE 0-5; 1-year 7% 2% 0% 99-53% <0-0001
impulse-control, (10-15;0-36)  (99-47-99-90; prevalence, aged (4-10; 0-28) (17-27;3-50)  (<0-0001) (99-42-99-88)
and conduct disorders =0-0001) =18 years)®
Sleep-wake disorders 26 190963  13% 99-87% 37% (MNA; 1-year 11% 16% 8.52% 99.85% 0-356
(9-17;0-43)  (99-78-9993; prevalence, aged (7-17;0-39) (8-25,0-47)  (<0-0001) (99-77-99-91)
<0-0001) <18 years)™

General population prevalence estimates were selected from latest meta-analyses or large-scale population-based studies, as cited. R is the proportion of true heterogeneity that can be explained by the
maderator, the QE statistic and its p value show the significance of residual heterogeneity that is unaccounted for by the moderator, and the QM statistic and its p value show whether the moderator is
statistically significant in explaining heterogeneity. Pl=prediction interval. MDD=major depressive disorder. MA=not available. *Number of datapoints extracted from studies reporting the co-occurring
condition. Cochran’s Q test p value.

Table 1: Pooled estimates of prevalence of co-occurring mental health and psychiatric conditions in autism and general population and moderator analysis by study design

Lancet Psychiatry 2019; 6: 819-29. /
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/ | Autism spectrum disorder | \

Pharmacological interventions
[ Efficacy: inappropriate speech (mixed-rated) Aripiprazole SMD=-0.30 (—0.50 to —0.09) ] FBO/Sham 3/400 L
Efficacy: stereotypic (mixed-rated) Aripiprazole SMD=-0.32 (-0.53 to-0.12) PBO/Sham 3/400 M
Methylphenidate SMD==0.18(=0.46 t0 0.11) PBO/5ham /127 M
Atomoxetine SMD=-0.16 (-0.50 to 0.18) PBO/Sham 4/281 L
Efficacy: overall (teacher-rated) Methylphenidate SMD=-0.53(-1.26t0 0.19) FPBO/Sham 2737 L
Efficacy: social interaction (parent-rated) Methylphenidate SMD=-0.21 (0.6 to 0.18) PBO/Sham 2/90 L
Efficacy: social interaction (teacher-rated) Methylphenidate SMD=-0.51(-1.07 to 0.05) PBO/Sham 3/103 L
Efficacy: stereotypic (parent-rated) Methylphenidate SMD=-0.34(-0.84t0 0.17) PBO/5ham 3/NR L
Efficacy: social withdrawal (mixed-rated) Aripiprazole SMD=-0.13(-0.33 to 0.08) PBO/Sham 37400 M
Response Risperidone OR=2.57 (1.35-4.86) PBO/5ham 3/241 L
Aripiprazole RR=2.08 (1.24-3.46) PBO/5ham 37400 L
Agpressive behavior Risperidone SMD=-0.29 (-0.48 to -0.11) PBO/5ham 8/878 L
[ Aripiprazole SMD=-0.24 (-0.40 to 0.08) ] PBO/Sham 8/878 L
Valproate SMD=-0.18 (-0.71 to 0.35) PBO/Sham 2/57 M
Lurasidone SMD=-0.05 (-0.27 to 0.18) PBO/Sham 8/878 L
Acceptability Risperidone RR=0.52 (0.32-0.86) PBO/sham 6/ 379 M
Antipsychotics RR=0.61 (0.48-0.78) PBO/Sham 15/1,124 M
Aripiprazole RR=0.67 (0.49-0.90) PBO/Sham 5/526 M
Haloperidol RE=0.80 (0.24-2.62) PBO/Sham 2/60 M
Mood stabilizers RE=1.27 (0.53-3.06) PBO/5ham 5/125 M
Tolerability Risperidone RE=0.71(0.17-2.92) PBO/5ham 5/339 M
Antipsychotics RE=0.99 (0.55-1.79) PBO/Sham 12/1,010 M
Mood stabilizers RE=1.13 (0.36-3.53) PBO/5ham 4/112 M
Aripiprazole RE=1.24 (0.57-2.71) PBO/Sham 4/493 M
Discontinuation due to inefficacy Mood stabilizers EE=2.11 (0.36-12.42) FBO/Sham 3/60 M
Global illness severity Aripiprazole SMD=-0.54 (-0.77 to -0.32) PBO/Sham 3/400 M
Risperidone OR=10.5 (4.80-22.60) PBO/Sham /446 L
Mood stabilizers RE=1.55(0.39-6.21) PBO/Sham 3 L
Relapse Risperidone RR=0.30 (0.13-0.68) PBO/5Sham 2/56 M

\_ World Psychiatry. 2021 Jun;20(2):244-275./
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Fig. 1 The clinical course of TS and coexisting disorders. The vertical
axis represents the approximate “amount™ the disorder affects a TS
patient. TS symptom severity peaks around age 11 years, and ~50 % of
patients experience complete or near to complete tic remission. Thirty to
50 % experience significantly reduced symptom severity, whereas 5—
10 % of patients will experience sustained or worsened symptoms
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Gorman DA, Gardner DM, Murphy AL, Feldman M, Bélanger,
SA, Steele MM, et al. (2015). Canadian guidelines on
pharmacotherapy for disruptive and aggressive behaviour in
children and adolescents with attention-deficit hyperactivity
disorder, oppositional defiant disorder, or conduct disorder.
Can | Psychiatry 60:62—-76.




Table 3 Summary of recommendations: pharmacotherapy for oppositional behaviour, conduct problems, and aggression in children and adolescents with

ADHD, ODD, or CD

Magnitude of Benefit and Recommendation
Medication Population Oubcomea gide effact burdan {sirength, direction)  Dnaing information
Paychoatimulants  Children and adolescents  Opposilional Benefil: moderate 1o large  Strong, in favowr (11)  Dosing vanes by peyehostimulant famutation; conaul
wiilh ADHD, with or withoul behaviour, conduct Adverse eflecls: manor imdiwidual pm:ll..mt mﬂmgmmsﬁm recommendaiong
000 of CO problems, and Cuality of evidence: high
aggression
Alomieeting Children and sdplescents  Oppositional Banefit: amall Conditionsd, in Doaea used in included shidas: 0.5 10 2.0 maka'day (up to 8
with ADHD, with or withoul  behavipur Adverse eflects: minar favouwr (17) maximum af 0.0 mg/dey)
i S of eadamc g Canadian product monograph® recomemen ded desing for the
trestment of ADHD: lirste in 3 slepe up 1o & target doge of
1.2 mgikgiday, nat to excead 80,0 mgiday; maximum doas ig
1.4 mokgiday, nal to expead 100.0 mgiday
Cuantacing Children and adplescents  Oppositional Benefit: amall io modesale  Conditional, in Doses exended-release fonmulation) used in included
with ADHD, with or withoul  behavipur Adverse eMects: moderate  favowr (17) gtudies: 1.0 1o 4.0 mgiday (monotherspy of adunet 1o 2
(a0} Quality of evidence; paychoatimulan)
moderate
Canadian product monograph (extended-releage formulation ™
recommended deaing for the trestment of ADHD: in children
B0 12 years and 225 ka, slart 1 mpiday and increase in
imcremants of no more han 1 mg.meekl.ptnanmma{
4 mygidey (monotherapy or adjunclive herapy)
Clonidine Children and adplescents  Oppositional Benefit: emall Conditiensd, in Doses fimmediste- of extended-releags formuletion) used in
with ADHD, with or withaut  bahavipur and Adverse eflects: moderate  favouwr (17) includad hudiea: 0.1 to 0.6 my/dey (monotherapy or adjuned ko
000 of CO conduct problema Cuality of evdence: very & paychogtemulant)
Tivw
Canadian product monograph (immediate-raleass
Tormiudation I recommended dosing: safety and efficacy in
childran not established
Rispesidona Children and adplescents  Digruptive and Bangfit: moderate Conditiensd, in Doses used in included shidies:
wilh average M0 and ODD  aggressive behaviour  Adverse eMects: major favour (17) )
or GO, with or without uality of evidence: high Monoheragy: 0.5 10 1.5 mgiday
ADHD Adjunct 10 a psychostimulant: 1.0 1o 2.5 mgiday
Canadian product monograph= recommen ded dosing: safety
and eMicacy in children <16 years not established and use i
mol recommendad
Rispesidans Children and adolestents  Conduct problems Benefit: moderate to large  Conditional, in Doses used in included shudes: 0.5 1o 4.0 mgiday
with low 10 and ODD or and aggresson Adverse efects: major favour (17) - i
CD, with or without ADHD M|WHEHGEN}E: Canadizn pmﬂu:t mrﬂlh recoimimen ded m 3&1&1:5'
e and eMicacy in children <16 years not established and use i
mol recommendead
Cueliapine Adplescents with CO, with  Conduct problema Banefit: larpe Conditionsl, againsl  Doses (immediste-relesse Tormulation) used in included shudy:

of without ADHD

Adverse effects: major
Ouality of evdence: very
low

[L7)

200 1o B0 mgiday

Canadian product monograph® recommended dosing: not
recomimended Tor use in patients under 18 years

Canadian guidelines on pharmacotherapy for disruptive and aggressive behaviour in children and adolescents

I ——

with attention-deficit hyperactivity disorder, oppositional defiant disorder, or conduct disorder. Can ]
Psychiatry 60:62—76.




Magnitude of benefit and Recommendation
Medication Population Outcome side effect burden (strength, direction)
Psychostimulants  Children and adolescents  Oppositional Benefit: moderate to large  Strong, in favouwr (11)
with ADHD, with or without  behaviour, conduct Adverse eflects: minor
000 or CD problems, and Quality of evidence: high
aggression




e

Methylphenidate (MPH) % #* #53&

° Methylphemdate HCl (MPH)&_® +&4Y 45 4 3L @2 B & > ¥ JE
WL EIRES

w B.;g.m‘}i. Vx’]{xﬁ.)\ j‘ﬁg'@ﬁd L‘_‘;‘_;D ’
4 B ot ig A vk B g

¥ DA transporters

¥ NA transporters
HO

# DA
Dopamine; R =H # NA
o R Norepinephrine; R = OH -'\ DA or NA receptors

Presynaptic axon terminal
® MPH
NH,

DA- or
NA-containing
vesicles

CO,CH3

(d)-R,R-Methylphenidate
H

Synaptic cleft
NH 1 DA or NAisreleased

into the synpase

2 DA or NA

IS
reversibly attaches
to receptors
(d)-S-Amphetamine
3 MPH blocks
H;C” “NH

reabsorption of
’ ? DA or NA from
the synapse

Postsynaptic
dendrite

$DA/NA in the synapse

tPostsynaptic neurotransmission

/



® (Osmotic Release Oral System ; OROS)

o *h R & B 22%MPH 5 JR* 304 4 (s LA
Fop ks Z 30 BoRRER - B ER
MPH ~ ™k B MPH - *F k& j3 f21s » -k \‘*ﬁ?
gl B end i JuiE BRI E o 42
TR IMPHA = 275 ¢ ER Y AR o

A,




‘...
_g»

OROS ®jh4F 3k 3+ #| 4| - CONCERTA®

v A EMPH (P =

¥ - K L% R %

ARG 3 AE AUPH (=)

FokBAE
erMPH o

Tablet
Shell

For internal used ONLY

N




TE

® (Spheroidal Oral Drug Absorption System ,» SODAS)

o & B E AT LE r‘ﬁfﬁ’]‘}:’_ > — mﬁ:{nj EREReT
Bl ¥ - EXE 5B it EH
Rk 0 Flt A P "imethylphenidate fs >
% F ¥ M Y methylphenidate ©




™ ) % 4%
SODAS E &P i b

o U JRIEI# % 4 3 JT & 5L (SODAS: Spheroidal Oral Drug
Absorption System)

.'}‘}1‘3@ ﬁ?’ﬂ’.mj% 1?'500/0 ﬂ’»%,;gclﬁ‘];},i,ﬁf
N AT o

o I ¥ hS0%E R E LIRE 4] PR 4T

#

wrmon  EWERERRN: \

VM 1. EIRGE A B RSE /B |
#% - BISBEAIGEN |

IMNERREMBR |
(Polymer coating)Z#L

2. BBREEARRNAE |
f#RitalinZEfE (Ritalin |
layer) [

3 pmE = rmteE [
4 B/
u BAWOKE

HRE @R FEBRD RN (Polymer coating layer)
(Immediate-release beads)  (Extended-release, polymer-
R BT oama beads ) -




MPH concentration (ng/mL)

W Ritalin LA : 20mg (N=19)
W Concerta : 18mg (N=19)

12 16 20 24
Time (h)

1. Markowits |S et al. Clin Pharmacokinet, 2003; 42(4): 393-401
2. Brams M, et al. Postgraduate Medicine, 2008;120(3):69-88. /




Quality By Design & )3 H
ORADUR™ Technology of Methydur®SR

R MPH (82%)

BREVE saB BEARELEAY -
AR MPH IHER I RAZ 12/)\R%

E=RNE
TR L& E &
o M4 2R-Af
o BER -
o NER-EE

B/ EZFWMPH (18%)

SRE MPH AT45 3 BIAEAGE A
MR LR AE AR AR

w8 REZE

HEAERS MPH ROREIR

HPMC

BUHPMC RA B RIS LE R
{EBEH MPH 2B E AT

ER * extended-release * F4T + HPMC + AR PAMIEE © IR * immediate-release + S84 MPH + IREEE : SAID » FFEZMEEE T HEE -




Methydur® SR Phase I Study:
TEARIEIE | BB BHE

Methydur® SR 44 = HHEMPH-OROS® 36%5¢ - 2R ERAVIRWERR R KR FAYIRUY -

WY
N

MPH-ORADUR 44 mg
MPH-OROS 36 mg

80% DAT blockade

50% DAT blockade

—
o

(o0]

=Y

N

G
S
~.
(L)
=
=
®)
2
Es
=2
o
Q
=
(@)
Q
<
S
(7]
3
[w £

A2 RHA Fe]

3¢

o

. -

*: Significant difference presents between MPH-ORADUR 44 mg and MPH-OROS 36 mg.
(p<0.05); Orient Pharma. Clinical Study Report (Protocol No. PK NDA-T375-1206). ‘




L JAMA Pediatrics

JAMA Metwork View Article»

JAMA Pediatr. 2019 Jul; 173(7): 630-639. PMCID: PMCB547117
Published online 2019 May 28. doi: 10.1001/jamapediatrics. 2019.0905 PMID: 31135892

Evaluation of Methylphenidate Safety and Maximum-Dose Titration

Rationale in Attention-Deficit/Hyperactivity Disorder
A Meta-analysis

Cellina Ching, I‘uIE!EilS,1 Guy D, Eslick, DrPH, F’hD,2 and Alison 5. Poulton, MD, MB, BChir®3




Results

A total of 11 randomized clinical trials and 38 cohort studies were analyzed. The randomized clinical trials
involved 1304 participants treated with methylphenidate and 887 controls; the 38 cohort studies included
5524 participants. Maximum doses of methylphenidate ranged from 0.8 to 1.8 mg/kg/d. Some studies

detailed their method of titration, including starting dose, titration interval, increment dose, and maximum
dose. Not all of these studies reported justification for the chosen dose range. Common adverse effects of
methylphenidate included insomnial|(odds ratio, 4.66; 95% CI, 1.99-10.92; P < .001),|anorexial|(5.11 higher
than for those who took placebo: 95% CI, 1.99-13.14; P<.001),[abdominal pain|(1.9 times more likely;
95% CIL, 0.77-4.77; P=.16), and| headache|(14% of participants; 95% CI, 10%-20%: P=.001).

Conclusions and Relevance

A range of maximum doses for methylphenidate was recommended 1n clinical studies: no discernable
scientific justification for any particular dose was given. Reports of life-threatening adverse events were
absent: further studies of the efficacy. tolerability, and safetv of methylphenidate titrated purely on clinical

grounds, without reference to any set maximum dose, are needed.
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5td. Mean Difference 5td. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Bereket 2005 0.15 [-0.42, 0.73] N
Charach 2006 0.33 [-0.02, 0.68] 1
Diez-Suarez 2017 0.06 [-0.09, 0.21] —T—
Dura-Trave' 2012 0.15 [-0.07, 0.37] T
Faraone 2007 0.50 [0.10, 0.91] —_—
Germinario 2013 0.15 [-0.22, 0.53] R B —
Granato 2018 -0.03 [-0.32, 0.26] - T
Harstad 2014 0.09 [-0.27, 0.45] —
Landgren 2017 0.48 [0.14, 0.82] —
Lisska & Rivkees 2003 (M) 0.82 [0.47, 1.17] S
Pliszka 2006 0.11 [-0.32, 0.54] —_—
Poulton 2012 0.61[0.03, 1.19]
Poulton 2016 0.62 [0.23, 1.01] SO
Poulton&Cowell 2003 0.60 [-0.12, 1.31]
Powell 2015 0.35 [0.15, 0.56] —_—
Spencer 2006 0.11 [-0.10, 0.32] T
Swanson 2007 0.10 [-0.20, 0.39] B
Zachor 2006 0.43 [-0.10, 0.97]
Total (95% CI) 0.27 [0.16, 0.38] <4
Heterogeneity: Tau? = 0.03; Chi® = 35.52, df = 17 (P = 0.005); I = 52% ; 3

] -0.5 0 0.5 1

Test for overall effect; Z = 4.79 (P < 0.00001) Pre tast Post test

Fig. 1. Forest plot with pre-post SMD (—ES) and homogeneity statistics for meta-analysis u:-f[height (MPH and AMP).
Pre—post within-group design analyses for height with stimulant therapy (methylphenidate and amphetamine, when it was not possible to distinguish between the
twao) at the last follow up assessment.
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Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Bereket 2005 0.15 [-0.43, 0.72] .
Charach 2006 0.32 [-0.04, 0.68] T
Diez-5uarez 2017 0.31 [0.16, 0.46] —
Dura-Trave' 2012 0.09 [-0.12, 0.31) -t
Faraone 2007 0.59 [0.18, 1.00]
Landgren 2017 0.22 [-0.12, 0.55] N B B
Pliszka 2006 0.00 [-0.43, 0.43)
Poulton 2012 0.79 [0.20, 1.38] " ¥
Poulton 2016 0.59 [0.21, 0.96] E———
Poulton&Cowell 2003 1.26 [0.63, 1.90] —_—t
Powell 2015 0.40 [0.20, 0.61) —_—
Spencer 2006 0.26 [0.05, 0.47] —
Swanson 2007 0.30 [-0.00, 0.59] —
Zachor 2006 0.12 [-0.40, 0.64]
Total (95% CI) |0.33 [0.22, 0.44] ] ‘
Heterogeneity: Tau® = 0.02; Chi* = 23.10, df = 13 (P = 0.04); I* = 44% + = % ofe ¥

Test for overall effect: Z = 5.68 (P < 0.00001) Pre-test Post-test

Fig. 2. Farest plot with pre-post SMD (=ES) and homogeneity statistics for meta-analysis u:rf[weight (MPH and PLI'-[F'}]
Pre-post within-group design analyses for weight with stimulant therapy (methyvlphenidate and amphetamine, when it was not possible to distinguish between the
twao) at the last follow up assessment.
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