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Pharmacotherapy in Child and Adolescent Psychiatric Field : Atypical Antipsychotics

Hanik K. Yoo, M.D., Ph.D.” and Kyoung Won Paik, M.D.?

Y Department of Psychiatry, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea
Y Department of Neuropsychiatry, School of Medicine, Ewha Womans University, Mokdong Hospital, Seoul, Korea

Although the scientific evidence is not entirely supportive, atypical antipsychotics have been used widely for the
treatment of children and adolescents with mental ilinesses as alternatives to typical antipsychotics which have more
serious unwanted adverse effects than atypical neuroleptics. On the basis of clinical experiences and research data,
atypical antipsychotics have been prescribed for adolescents with schizophrenia, manic or mixed episodes of bipolar
disorders, tic disorders, aberrant behaviors in pervasive developmental disorders, and impulsive or violent behaviors
in disruptive behavior disorders. Due to their efficacy and relatively more tolerable side effects, the use of atypical
antipsychotics has become increasingly popular in child and adolescent psychiatry. However, we should pay attention
to the limitations associated with short-term clinical experiences and the lack of well-designed controlled studies,
especially in terms of adverse effects including those involving metabolic processes.

KEY WORDS : Atypical Antipsychotics - Child - Adolescent + Child and Adolescent Psychiatry.
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Table 1. Studies on the use of atypical antipsychotics in children and adolescents with schizophrenia

Drug & trial Design (N, duration, daily dose)  Results Side effects - Authors
Clozapine |
Double-blind N=10, Positive +negative Drowsiness, salivation Kumro
6 weeks+30+ 15 months, Symptoms improved, et al. (1996)
176149mg clozapine>haloperidol
N=25 (clozapine 12), ‘Clozapine group : Clozapine group ; Shaw
8 weeks controlled+2 Significant reduction more overall lipid et al. (2006)
years follow-up, 327mg CGI-S, SANS, SAPS than anomcaiies (6),
(olanzapine 18.1mg) olanzapine group seizure (1)
Controlled+ N=54 (22+32), 6 weeks, Responders : 39% EEG change, akathisia, Sporn
open 298.2+144.8mg tachycardia, et al. (2007)
enuresis
Open N=11, é weeks, SAPS 58%, SANS 42% improved, Weight gain Frazier
370 (125—-900) mg clozapine>haloperidol et al. (1994)
N=8, brain MRl rescan after Caudate volume was larger No major side effects Frazier
2 years of clozapine comparison subjects initially, et al. (1996)
maintenance, 400mg decreased in the pfs.
between brain MRI scans,
and did not differ significantly
between the patient and the
comparison subjects at
2"d scanning
Rispernidone
Controlled N=250 (risperidone 19), BPRS : risperidone 74%, Sedation, EPS, Sikich
8 weeks, risperidone 4mg/ olanzapine 88%, weight gain et al. (2004)
olanzapine 12.3mg/ haloperidol 53% improved
haloperidol 5mg
Open N=43, 8 weeks, Improved Fatigability, EPS Gothelf
compared with olanzapine, et al. (2003)
haloperidol
N=11, 6 weeks, 3.1mg PANSS 28%, BPRS 30%, EPS, somnolence, Lalsman
CGI-S 31% improved depression, et al. (2003)
weight gain
N=10, 6 weeks, 6.6mg PANSS, BPRS, CGlimproved No maijor side effects Armenteros
| et al. (1997)
Olanzapine
Open N=23 (olanzapine 8), BPRS 17%, SANS 27%, Weight gain Kumra
8 weeks, 15—20mg, APS 1 % improved et al. (1998)
compared to clozapine
N=20, 1 years, 5—15mg Responders . 74% Weight gain Ross
et al. (2003)
N=16, 8 weeks, 2.5—20mg PANSS, CGI-S, Increased appetite, Findling
CGAS improved sedation et al. (2003)
N=9, 12 weeks, 10—20mg Improved Weight gain Mozes
| et al. (2003)
N=25 (olanzapine 12), Responders : olanzapine 41.7%, Weight gain Mozes
12 weeks, 2.5—-20mg, risperidone 7.7% et al. (2006)
compared to risperidone
Quetiapine
Open N=15, 8 weeks, PANSS, BPRS, YMRS, CGl|, Weight gain Shaw
467 (300—800) mg CGI-S improved et al. (2001)
Pharmacokinetic N=10, 3+88 weeks, BPRS, CGI-S change : Weight gain McConvilie
+Open 300—800mg significant through 64 weeks, et al. (2000,
SANS change : 2003)
significant through 52 weeks
Ziprasidone 2 adolescent Improved None Meighen
Case report et al. (2004)
Aripiprazole 15 years old, catatonia Improved by anpiprazole 30mg None Strawn
Case report with psychosis et al. (2007)

BPRS : Brief Psychiatric Rating Scale, CGl : Clinical Global impression, CGI-S : Clinical Global Impression-Severity Scale, PANSS :
Positive and Negative Syndrome Scale, SANS : Scale for the Assessment of Negative Symptoms, SAPS : Scale for the Assessment of
Positive Symptoms, YMRS : Young Mania Rating Scale
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Table 2. Studies on the use of atypical antipsychotics in children and adolescents with bipolar disorders
Drug & frial Design (N, duration, Resulfs Side effects Authors
daily dose)
Clozapine
Open N=10, 15—28 days, BPRS, CGAS, CGI-S improved Increased appetite, Masi
142.5£73.6 (75—300) mg sedation, enuresis, et al. (2002)
salivation
Risperidone
Open N=11,0.75~2.5mg Responders : 73% Mild sedation, Schreier HA
weight gain et al. (1998)
Olanzapine

Double-blind, N=161 (olanzapine 107), Responders : olanzapine 44.8%, Weight, prolactin, fasting Tohen

randomized, 3 weeks, 2.5—20mg placebo 18.5% glucose, et al. (2007)

placebo- Remission : olanzapine 35.2%, total cholesterol,

controlled placebo 11.1% hepatic enzymes 1

(olanzapine>placebo)

Open N=31 (olanzapine 15), Responders : risperidone 69%, Increased appetite Biederman
8 weeks, 6.3+2.3mg, Olanzapine 53% et cl. (2005)
compared to
risperidone 1.4+0.5mg
N=20, 28d, 10—20mg, High response 74%, remission 59%, Sedation, nauseq, Delbelio
compared to 10 different medial increased appetite et al. (2006)
hedalthy subjects prefrontal NAA level,

choline level changes between
remitters and non-remitters
on proton MRS follow-up
N=23, 8 weeks, 96% completed. Weight gain Frazier
2.5—20mg Responders : 61% et al. (2001)
Quetiapine

Double-bind, N=30 (quetiopine 15), Responders @ quetiapine 87%, Sedation Delbello

randomized, 6 weeks, 450mg, placebo 53% et al. (2002)

controlled placebo-controlled |
in combination with
divalproex
N=33 (quetiapine 17), Similar efficacy for impulsivity, Sedation, Gl problem, Barzman
4 weeks, 400—400mg, reactive aggression related to co- headache et al. (2006)
compared to divalproex occuring bipolar and disruptive
(serum level 80— 120 xg/mi) behavior disorders
N=50 (quetiapine 25), Response, remission rate : Sedation, dizziness, Delbello
4 weeks, 400—-600mg, quetiapine>divalproex Gl problem et al. (2006)
compared fo divalproex
(serum level 80120 1g/mi)

Liprasidone
Open N=21, 8 weeks, 67% completed, YMRS improved, Sedation, headache, Biederman
57.3+33.9mg CGH<2:57% Gl problem et al. (2007)

Aripiprazole
Open N=19, 8 weeks, 2.4t 4.2mg 79% completed, YMRS improved 2 patients Biederman
drop out due to EPS et al. (2007)
N=10, 6 weeks, bipolar YMRS, CGI-S, Weight gain Tramontina
comonthsrbid with ADHD ADHD symptoms improved et al. (2007)

ADHD : attention-deficit hyperactivity disorder, BPRS : Brief Psychiatric Rating Scale, CGAS : Clinical Global Assessment Scale,

CGl : Clinical Global Impression, CGI-l : Clinical Global impression-Improvement Scale, CGI-S : Clinical Global Impression-Severity
Scale, YMRS : Young Mania Rating Scale

%S ol njs) At 2] cho T} mohr} 3D A AZo) AR R ASHQ) HOE RAATEY
7 il d4ES %—% W, olanzapine< &
AT 2= Aglof= uup F5S Hol Aoz UehiA 4) Quetiapine
o e =o - ; Hy o g  TEA AR7IE AR S8 quetiapine®] obs Had
1! ll ' 1 T ‘_’7}' 0.1-1-, ]T o }'9‘4’ E_l-"\__: EH VO OO]ZEIL/}S]%}OHOH 0]‘7(%6]'_1_ EJ—:I—Z%% ]E;I'L—;‘ 7)'10] Xﬂ}\]%‘l H]— 9’}\2
AL B0 glovw F47] ABele f&AT



o, 1 9ol Al BuEd 3709 7R B4 477 Bu
d v} Y}, divalproex (20mg/kg) & E831= 30919 %
T 2 TAY RN HAAE e R T3 o)F
B ok dx WS E quetiapine F7F 2¥E& AlE
A3, quetiapine T4 YMRS A471 §28H4 ZHago

HREEE FUTHBT% vs. 53%). SFAALE F #71 2}o]
7} QlodA Z83L quetiapine PolA o EFcEY
g 3359 Fid FFARNS FARAPFANE o
2 72 A8 45770 A A, quetiapine T
divalproex 7 7t &4, ¥8-8 3HA oM X5
HES- 9 £ 59] ajole gl Aog yepgth® =3 509
ol AAd Z5E o2 quetiapined divalproexE ]
Wahk= T2k olF WH AFE 457 Al AH quet-
iapine Tl YMRS A4 747} o] WEA e bEA] bt
&3 B8] ¥ T2 A FFIELE o7 Qtk® o]
d A+ AHEZE A3 quetiapines GEXFA| 249 7}
/o] A71= k.

5) Ziprasidone

oFA7HA] Y A7 BuEth JEREA S g
ALY ER A g 7T~1649] %FZAF
of #o} 47olA ziprasidones WA Foidt Az}, 3YUuko]
RBAEF, 8z, FAA, AZdnA, 27 Bd SAto] 7
233l
Sk 21759 A ok 2 AAdA ziprasidone
15(57.3£33.9mg/day) & 853 A1WS A, 67%
o4 YMRS A4 4 34 B2 CGI-17} 24 wigtoz
3" A= 57% 9k ziprasidones AS=olv} QTc 7F
e o} {23t M3E 2] Wt

l

Q

f

L
=
y A

6) Aripiprazole

A A7 olA7R] RuEA stk i A= 19
52 A=A o) ols I A AAoA aripiprazole ©HEA]
5(9.4£4.2mg/day) & 853 A138% Az} 79%7F YMRS
A A FoJ3 34E Yy FAYEFAN0E QI 29
o] ARE FIe AF7F AA? = ADHD7} g8k
1099 ok & A %ZAA o) A}l A aripiprazole
2 677 FoRkA YMRS, #4HY 7)5, ADHD ZF4o]
A 2AE[Y. BFL o= AF F RFHQC
& aripiprazoles 253 ADHD SA4HS 3.8A)7]&= 49
T ZFoIgl o, B FFIR] AR goph

3. E3
gge] ok 0 FadolA QAEL FYAHLES =

o8 gtor, HZ FAgo] Gt nAYFHAFLES] F
7} Eoluba e AAoltk F2 AT S Table 39
R el=

1) Clozapine
Bl tidt clozapine @7+ WA FAol1 A 0]
O FAe), UHEE, oFRel) % n1HY o %S B
£ dite= gt ol Wy 9ok dix A7t s e,
Qe B4 29 ol $%o] o] LR B 12
% 29e %0l A 2T, ARE P 107

3
F 7Y% FFE o)) RH8L UG

2) Risperidone

gl ol W HAEE tdoR 7 A7) €] of
FoZ v EAI k=] risperidone®|th. HA 7
AT AAE AR, FF 12.91.949 g3l o} 7
Hg o2 1157 risperidone s F82  Yale Glob-
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o, Zraatol7) Fatd 3% % 1%olA Yale—Brown Obs-
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Act. bt &3 5Re-o AF FUI0hY w3 3819 F
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- Table 3. Studies on the use of atypical antipsychotics in children and adolescents with tic disorders
Drug & trial Design (N, duration, daily dose) Results Side effects Authors
Risperidone
Open N=7, 11 weeks, 1-2.5mg 26— 66% reduction in YGTSS Weight gain Lombroso
et al. (1995
N=38, 1 months, 0.5—-9mg 58% reduction in YGTSS Weight gain Bruun & Budman
et al. (1996)
N=10, 6 weeks, 36% reduction in YGTSS Mild sedation Kim
1.23+0.37mg et al. (2005)
Double-blind N=21 (rispendone %), Risperidone 21%, Mild to moderate Gaffney
randomized, 8 weeks. clonidine 26% sedation | et al. (2002)
controlied Risperidone 1.5mg vs. reduction in YGTSS,
clonidine 0.175mg risperidone 63%,
clonidine 33%
reduction in obsessive-
compulsive symptoms
N=19 (risperidone 12), Significant lower YGTSS than Weight gain Gilbert
4 weeks, 0.5—4mg vs. pimozide group et al. (2004)
pimozide 1—4mg
Olanzapine
Placebo- N=10, 2 weeks (placebo) Significant lower YGTSS, Weight gain Stephens
comparison +8 weeks (olanzapine), CBCL et al. (2004)
14.5mg
Quetiapine
Open N=12, 8 weeks, 30— 100% reduction Sedation Mukaddes
72.9+22.5mg in YGTSS et al. (2003)
N=12, 8 weeks, Significant reduction Weight gain, BMi 1 Copur
175+116.8mg in YGTSS et al. (2007)
Ziprasidone
Double-bilind, N=28 (ziprasidone 16), More improved in Transient mild Salle
randomized, 8 weeks, 5-40mg Ziprasidone group sedation et al. (2000)
placebo-
controlled
Anpiprazole
Open N=24, 8 weeks, 52.8% reduction in YGISS, Hypersomniq, Yoo
9.8+ 4.8mg 79.2% CGI-t improved nauseaq, et al. (2007)
headache

CBCL : Child Behavior Checklist, CGH : Clinical Globai Impression-Improvement Scale, YGTSS : Yale Global Tic Severity Scale
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243 14139 Lolo] Ms) Y340l
HAl ZHABIATHE6% vs. 11%). FER 02 ot 2.
o A% Z77h YgLon, 299 Aojel BH AT

At

o] 24*1]4 el Atof Fo} 129-L
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4) Quetiapine
oF7A FA ATE HIER 4T
299N A quetiapine2 RS W, $A4F9) 34

488 g ARl B} Y ol

_"F'
OE‘,
ﬁi;&
’_.l

H

He=

LE“E}49) 3l 8~18412] FAtol 129 lA quetiapine

ZF 7H175.0£116.8mg/day) ARt A3 YGTSS7F
4%’*— A 75+747, 8F A 5.6+8.1HCF FHA T4
o AF F7F L AAFAF(body mass index) F7F

7} B AE?

5) Ziprasidone

Shpo) 249 olF W §jok ik ATt AAMEHAH 7
~17A18] 7ol dlo} 28 = 16%HAl 857t ziprasi-
done 5~40mg/dayS Fog= ) YGTSS A Hzte H
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YGTSS A4 g444E 25 AAFTH34.8% vs. 6.9%).
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o A BFS TS AHE ol 101 (B.8L2.74) =
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Table 4. Studies on the use of atypical antfipsychotics in children and adolescents with pervasive developmental disorders

Design (N, duration,

Drug & trial daily dose) Diagnosis Results Authors
Risperidone
Double-blind, N=40 (risperidone 19), Autistic disorder CARS, CGAS : Nagarqj
randomized, 18 months, Img More improvement et al. (2006)
placebo- In risperidone group
conftrolled N=55 (risperidone 27), Autistic disorder Significantly greater reduction Pandina
8 weeks, 1.37mg In ABCHl than placebo et al. (2007)
N=101 (risperidone 49),  Autistic disorder 69 % Responders, McCracken
8 weeks, 0.5—3.5mg 47 % after 6 months, et al. (2002)
in risperidone vs. 12% in placebo
Open N=14, mean 7 months, Autistic disorder 13/14 responders Fisman
0.75—1.5mg et al. (1996)
N=18, 12 weeks, Autistic disorder (11), 66 % responders; McDougle
1.8 1mg Asperger’s improvement in Y-BOCS, et al. (1997)
Syndrome (3), Vineland, Ritvo-Freeman
Childhood disintegrative (aoffective controf)
Disorder (1), PDD-NOS (3)
N=11, lyr, 1-é6mg Autistic disorder, 10/11 responders after 6 months : Zuddas
PDD-NOS 100 % responders after 1yr et al. (2000
N=22 (1 months), Autistic disorder 17/22 responders after Malone
N=11(6 months), 1 months : 10/1] responders et al. (2002)
1.2mg after 6 months :
all worsened after disconfinuation
N=253, 3yr, Autistic disorder, 46.8 % responders : improvement Masi
0.5510.2mg PDD-NOS in CPRS, CGAS et al. (2003)
N=13, 12 weeks, Asperger's syndrome 9 patients. completed. SANS, PANSS, Rausch
0.5mg BPRS, MADRS improved et al. (2005)
Olanzapine
Double-blind N=11 (olanzapine 4), Autistic disorder (6), Responders . olanzapine 50%, Hollander
randomized, 8 weeks, Asperger's placebo 20% et al. (2006)
placebo- <40kg : 2.5mg, syndrome (1),
controlled >40kg : 2.5-5mg PDD-NOS (4)
Open N=12, 6 weeks, >40kg : Autistic disorder (11), 5/6 olanzapine group rated as Malone
Olanzapine 2.5mg, PDD-NOS (1) very much (1) or et al. (2001)
haloperidol 0.25mg, much improved (4)
<40kg : olanzapine by CGI- scores vs. 3/6
2.5mg, haloperidol haloperidol group
0.5mg
N=22, 12 weeks, Autistic disorder (16), Improved CGI-l, CGI-S, Kemner
<55kg : max 15mg, PDD-NOS (3) iritability, hyperactivity, et al. (2002)
>55kg : 20mg excessive speech
Case report N=12, 50 days, Autistic disorder (6), Beneficial effect in 3 children : Demb
2.5-15mg PDD-NOS (2), 8 discontinued after et al. (2000)
Psychotic disorders (3) a mean of 50 days
Quetiapine
Open N=6, 16 weeks, Autistic disorder Only 2 patients completed : Martin
100—-350mg both considered responders et al. (1999
N=9, 12 weeks, Autistic disorder 2 patients completed : Findling
50mg both considered responders et al. (2004)
Ziprasidone
Case report N=12, 6—30 weeks, Autistic disorder (9), Very much or much improved : McDougle
20mg—120mg PDD-NOS (3) é patients et al. (2002
Anpiprazole
Case report N=5, 8—16 weeks, Autistic disorder Very much improved (3), Stigler
10-15mg much improved (2) et al. (2004)

based on CGIH

ABCH © Aberrant Behavior Checklist-Irritability, BPRS : Brief Psychiatric Rating Scale, CARS : Childhood Autism Rating Scale, CGAS :
Clinical Global Assessment Scale, CGHH : Clinical Global Impression-Scale, CGI-S : Clinical Global Impression-Severity Scale, CPRS :

Conners Parent Rating Scale, MADRS : Montgomery-Asberg Depression Rating Scale, PANSS : Positive and Negative Syndrome
Scale, PDD-NOS : pervasive developmental disorder, not otherwise specified, SANS : Scale for the Assessment of Negative Sym-

ptoms, Y-BOCS : Yale-Brown Obsessive Compulsive Scale
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Table 5. Studies on the use of atypical antipsychotics in children and adolescents with conduct disorder or oppositional defiant dis-

order
Drug & trial Design (N, duration, daily dose) Results Side effects Authors
Risperidone
Double-bling, N=335 (risperidone 172), Significantly delay Weight gain but no Reyes
randomized, é months, <50kg - of symptom recurrence more than placebo group et al. (2006)
placebo- 0.25-0.75mg, compared to placebo
conirolled 250kg : 0.5—-1.5mg
N=20 (rispenidone 10), RAAPP, CGl, Weight gain but no Findling
10 weeks, <50kg : 1.5mg, CPRS improved more than placebo group et al. (2000)
=250kg : 3mg
Olanzapine
Open N=23, é—12 months, Responders 60.9% Sedation, Masi
5-20mg increased appetite et al. (2006)
Quetiapine
Open N=9, 26 weeks, No significant change None Findling
75-350mg et al. (2007)
N=230, ¢ weeks, addition in 42% met dll criteria Sedation, weight gain Kronenberger
methylphenidate treatment- for clinically significant et al. (2007)
resistant adolescents with improvement,
comorbid ADHD, 79% show minimal
conduct/ODD, aggression

and aggression

ADHD : attention-deficit hyperactivity disorder, CGl :

oppositional defiant disorder, RAAPP : Rating of Aggression Against People and/or Property

Clinical Global Impression, CPRS : Conners Parent Rating Scale, ODD :

Table 6. Case reports on the use of atypical antipsychotics in children and adolescents with anorexia nervosa

Design (N, age, follow-up,

Drug daily dose) Results Authors
Risperidone  N=1, 12yr, 1yr, Img Weight restoration, improvement Fishman et al. (1996)
of comorbid autism symptoms
N=1, 12yr, >1yr, 1.5mg Increase of BMI, improvement Newman-Toker
of body image disturbance and food perception et al. (2000)
Olanzapine  N=4, 10—12yr, BMI normalized, anxiety&inner tension | , Boae et al. (2003)
3—5 months, 2.5mg compliance 1
N=15, adolescents, 1 BMI, | body concermns, sleep disturbances, Dennis et al. (2006)
Smg and anxiety concerning food and weight
N=1, 15yr, BMI . 12.4—19.8 within 24 weeks, CGl : decreased 7—1 Ercan et al. (2003)
60 weeks, 10mg after 16 weeks, reduction of obsessive-compulsive
symptoms, exercising, anorexic thinking
N=1, 15yr, 100% increase of average body weight, La-Via et al. (2000)
14 weeks, 10mg } core anorexic symptoms and agitation
N=35, 12—17yr, 7 weeks, Improvement of body image disturbances, Mehler et al. (2001)
5-12.5mg inner tension and rigidity, emotional restraint and
paranoid ideas. Complionce improved
Quetiapine  N=1, 11yr, 20 weeks Reduction of inner tension, dysthymiaq, thought rigidity Mehler et al. (2008)

N=1, 15yr, 24 weeks

N=1, 14yr, 16 weeks

Reduction of body image disturbance,

weight phobia and 'paranoid’ ideas

BMI normadilized, compliance T, aggressiveness and
thought restraint |

BMI : body mass index
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