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The objective of this review is to establish practice parameters for pharmacological treatment of children and adole-
scents with pervasive developmental disorders. We performed a detailed review of the literature, including a wide range
of controlled clinical trials, open trials, case reports, and side-effect profiles of related drugs. Few medications have a
treatment indication for pervasive developmental disorders, and few studies with well-controlled methodology are
available for evaluating treatment results. Pharmacological treatments focus on associated target symptoms because
symptom reduction may improve educational and social ability and enhance quality of life. Well-controlled trials have
been conducted for some SSRI (selective serotonin reuptake inhibitor) antidepressants, risperidone, and methylpheni-
date, and showed reduction of some target symptoms. Since the medications are not specific to autism and do not treat
core symptoms of the disorder, their potential side effects should be carefully considered. Family education is necessary to
give proper information on target symptoms, limitation of drug treatments, and risks.
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Huis weso) 2|z A0 oEx)E

7P EAF B 3R EAFY) 0l FAolH, oHF S
ol 7P &3 Sl ekEol oW A1, o] ekEe] RALe
FARJA] AF3] Hrist H Apdol 715EA & A58
& 7IHES, A, F&Lel o8] FES ARE AT

&3] 59 #F3o| He T4 1) 344 (ageression),
A3l 3% (self~injurious behavior) 2) #FH338%(hyperac-
tivity), HEEA3Hinattention) 3) E<H(anxiety), 7+
g5 (obsessive/compulsive behavior) 4) ¥HE2lo| 31 AHE
291 3% (repetitive, stereotypic behavior) 5) $E3ol
(sleep problem) So]ct?

FEARE A=t o TR 2 AEC] Hi=A|
Hej=ofof g}

D ¥ECFssth g A4 o A2g 5271 Qi

2) BE3HA 59 F¥I} He AT EAEk=T?

3) AREEt ROl wet JoF AApt oE AR AF

o] FAR] &71?

4) 8RS B77t AAE] o|Fo|A| =712

5) 249 B7p7t A3 o|FolRA &)

6) FEE £ FES FEF I AMgEE AAS
ABAEE Algsh=rl?

7 o &% &7, F2E, A5HQA AMLARE st
7] A% A7) FHZALE AlP3R=T)?

oflj9) oFEES dA PDDS} #AHO] A AME &
o|AY A7t NE8HT Qe FEES A} Aol o
3 AT AREE VIEsiNen e 7 B 934
oloJe] tjal) F3] AES F B AMGARE APshe A
o] Ft}. &3] ARSHE %EES Table 1, 290 71&31%{th

1. ¥9&H(antidepressants)
A ARRER] 6714 A9E AREY AEs AR (sel-

Table 1. The Use of antidepressants in children with PDD

ective serotonine reuptake inhibitors, SSRI) ¢1, fluoxetine,
sertraline, fluvoxamine, paroxetine, citalopram, esci-
talopram®l tidle] PDD &4 FolA A& a3 4 A
o digt Ad7-Ec] A vk 2 AF, GF bAoA
71857, EQY, R Al 2 AFEE SAATE
o7 JEpsith

SSRI AlAl FolA obs W Al PDD g ez
olF%7 YeMIRATI} £8E AL fluoxetine*® 3 flu-
voxamine®” #olt}h F ok BF gjoko] ulg ulEHo]
I 73arAQ) oAzl Zhae] Fo3t A REHE BEA
7, fluvoxamine 4%1& thg oz g AFelMe gride
49 34% Bgoy® oy @ JaddNE FYBE,
oA (disinhibition), 85 (insomnia) % 2 ¥52 HY
@3} (behavioral activation) F2H-80] 2814 YeRt %]
2EI7} EETL” o)Fd) g § A ATl
Al fluvoxamine?] §%-& A3 FHFEHN oleg F
AL 29 F JoH T8 Igulgle 3AE RolA
okttt® olof uld] ThE SSRI AAlOIME & BAY AT
7} o)FAA] ghgkom AR AEE A7 FHEY F&
5319 B¢ 334, 55 (stereotypy), F2Hpreoccupa-
tion) 4 BolM EHE HolE Ao Busgy Yo
A gl AMEHAE AZEY AFF AA(SRD Q! clo-
mipramine desipramine, $12}¥} v]w§ o|FWH WA}
HZAT Aol desipraminec] Bla] #AHF, 7Fu Al
2 AN 958 AgEAE Yeigoh? a8y 35
£ oA desipramine®] ©]AF=A (irritability) 7 3243 <]
Z712 H9Q) v clomipramines A5 22407 A
X #sie) 7hd 24e BTk olde] 2738 2ok, clo-
mipramine®] A<1 PDD &Aloxe A7) v ofF

Drugs Class Uses Adverse effects References
Fluoxetine SSRI  Modest benefit on repetitive behaviors Insomnia, hyperactivity, Cook et al., 1992
and improving mood restlessness, agitation, Ghaziuddin and Tsai, 1991
reduced appetite, King, 2000
risk of behavior deterioration Hollander et al., 2005
Fiuvoxamine SSRI  Adulis : half showing 'positive’ response Agitation, behavioral McDougle et dl., 1996
Children : side effects limited use deterioration in children
Citalopram SSRI  Moderate improvement in anxiety and mood Behavioral deterioration Namerow et al., 2003
Sertraline SSRI  Reduction in repetitive behavior and Limited information _
improvement in mood
Clomipramine TCA Effective for OCD symptoms and hyperactivity EKG changes seizures Gordon et al., 1993
in older children McDougle et al., 1992
Limited evidence for efficacy in younger
children
Imipramine TCA Variable clinical response to depression Negative symptoms Campell et al., 1971

Reduction in affective blunting

disorganization of speech

PDD : Pervasive Developmental Disorders, SSRI : Selective Serotonin Reuptake Inhibitor, TCA : Tricyclic Antidepressant, OCD : Ob-

sessive Compulsive Disorder
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Table 2. Other medications used in children with PDD
Drugs Class Uses Adverse effects References
Haloperidol Conventional Modest benefit in reducing EPS, sedation, imitability, Campbell et al., 1990
antipsychotic stereotypy and withdrawal tardive dyskinesias (30%) Campbell et al., 1996
McCracken et al.,2002
Risperidone Atypical Agitation, aggression, temper Sleep problems, sedation, McCraken et al., 2002
antipsychotic control, stereotypy , hyperactivity fatigue, lethargy, weight gain McDougle et al., 2005
Valproate Anticonvulsant 75% showed improvement in Skin rash, increased appetite  Hollander, 2001
Mood stabilizer emotional lability Hellings, et al., 2005
Buspirone Anxiolytic Reduction of anxiety in 50% - Realmuto et al., 1989
Methyiphenidate Stimulant Good to excellent reduction in 20% unable to tolerate Handen et al., 2000
hyperactivity and inattentionin 50%  Agitation, stereotypy Quintana et al., 1995
Guanfacine Alpha-2receptor  Increased attention and improved  Minimal Posey et al., 2004
antagonist sleep (25% of cases)
Lithium Mood stabilizer Limited therapeutic benefit Kerbeshian et al., 1987
Bipolar or strong family history of - Steingard and
bipolar disorder biederman, 1987
Lamotrigine Anticonvuisant No evidence of clinical benefit Serious skin rash
Clonidine Alpha-2receptor  Limited benefit in treating _ Jaselskis et al., 1992
agonist hyperactivity
Naltrexone Opioid antagonist  Inconsistent effects on self- Increased frequency of Willemsen-Swinkels

injury/hyperactivity

stereotypes etal, 1995

PDD : Pervasive Developmental Disorders

e TS UFE W AR ARl 18 fuet
Ak el & Gk 7FsH 02 sl Ak A 3918 29t

SSRI A4 olF] e AMd) 4-8A) g 47
23EE A9 om 2689 Had @ 43 POD B4

W22 mirtazapines AMS-EF 3 T ATl Z2A,

AHBE, oA, BA)BF, Bk -2,
AE Busign?

ol ABY #ALEoNA 424, B3] SSRIS) AREA,
FaE At L7k E4A = ols 859 HAY
A5t @47 2% 9] 7FsA4olth DeLong 52 fluoxe-
tined ol & 12992 84 3 5Holx 25 ZAo] &
Asiglon g gal= X7 34 3o 2Z A3 vl
o BustgtkY o) B fluoxetine X8 & vhes}
+ A0S fluoxetine?] o] FURUNE= 71824
A (mood stabilizer) &} ARgo] Q=G oM g3
]l 8979] PDD HAd& dldO = SSRI AMAle] &} +-
8ol thste] HER| o 23 3 F3A APox, AA
T 54%°MM BT BYAE} Fakgo] Yepton o]
F 354%°14 o] BAL o7 Qg SSRI AAS] ARES Z
ety BusigntY gy e Bgs, g
oA, BEF Fol F2 YebdEd) escitaloprame ARE-3H
T ATolA RS SFel A MM3) kEgRS xhslm T
A| RS AFFOZH o]HF BALS
£ Utk B usigich Y

o9 57) $1913)7} PDDY) A2 AT U3 PaE 9
3 352 Z AP STAART (Studies to Advance Auti-

=AM 3

4%

ygHoE

sm Research and Treatment) Z2 7384 Uz} A+=
£2 AA% Zo] PDD #AlA S HHEAQ dF 7)&
4 EQF St ol WAdellA] o] TS hsl SSRI
AA7F B2 o2 FHYASA AREHL oy o] oHAE
o] 53 9 Aol dis] 2 FAE JATEL Addoer
o £53 dlof] g oA wiEolth. @A citalopram
7} fluoxetined] the )& A7 FYH 1 ko

2. B0 AR(antipsychotics)

A8 PA A, 53] haloperidolS thto2 e 4
9 ALY A7E0] =AY 1 A3}, haloperidol
o] Aol olgelM FF5(stereotypy) F AHS|A AHE
(withdrawal) & ZAA17]1 858 FAA7|E Ol $5%
9 &35 Vgt A3 A kA2 ARge] me
7P Ed FAL-E U, o|AFA, FAAZA Fodeln,
ol §%9] Z7ll wEBIAE® e 3Y gy oF
A AN BREE TP Azbe 728 & u)g #@xt
o A7) ARl w2525 (dyskinesia) 9] 2HARo]
o olelg AL EAIE Qs BjAE A oA A
2 ol3 AR A ok ARgel digt et s ¢ Al
o] A71= 1 Qlrk

1997 ®|5 NIMH 97715l 28 AH€ RUPPRe-
search Units on Pediatric Psychopharmacology) autism
network'¥elX] PDD X2l 3 9eHA) AREE T gl oF
=9 AT ZEAC digt AFE AFIFEH o] F
v % FEAY AR risperidone] AT o] EH
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HE HEY0| X5 H0: ABR|E

th. PDDE 28 AFEH AZEUAY SapA o)ido] A
715o] $t0 B2 risperidoned HIEF AZEU-E3H
LS 7 AEL vAY A kASo] B
Z7o] H3loH, ojn] A3 FFEAE Holx olFolM
A8 FRAE oA Al gt 29 AP} rispe-
ridone ARl ME FHAN Edjol it kgt S B
1E9] risperidone] AEle] uj7o] =ch 9P

AL3A BFe Aol HHEAQ] 4T, 744 H2F
BE, AP Fo] A5 F HXFAY 0|25, risperidone
AMF ARhE FRgo7 FAZA F24, prolacting
A, T 54, AFS7E 5ol 1E=HSIE ), PDDY #Ee
FEFEE A71HQ FEARRC] i) Wl 53] ¥
Zhgol gt e $-27} FHE

RUPPY} risperidone 9419 12 A7} 200234
HEHIT? 1019 (8.8+2.74) ) PDD BAEE tiike
2 risperidone 0.5mg/day°llX 2.5~3.5mg/day?) 4o
2 8F3t o5 iy ATE A Ax, 344,
HJF, olATAE X A5 ZFoA u] =
3L Bk oA 2 TA 25% oAt TAL
o|AY CGI-1 HEeAM ‘#o] & (much improve)’ E&
‘-9 o] A (very much improve)’ & HQl XE kS
T(treatment responders)©] risperidone XE A=
69%, A E 12%2 Yo, 3499 g4ks
T 5 2390] 6708 Tl o]2dt TH0] X|&FH o7 {4
=%t} Risperidone X187(2.7+2.9kg) ol 192 (0.8+
2.2)°0 w3 F-9% AFF7HE How, FUHE AL, v
A, E2%, X3S, FEY AAte] U

Shea F°ll 93l AR A7t FAH[EH, 5~124 =
ol ol 79%8S O Z risperidoned Fojdh= 8F
9] o5 ok AFAR, risperidone T TollA
FTAA, A, EEFPFY 2u] 9 RAE HYo
™, risperidone X|FT9] 87%4, A2 40%4 A4
9 3AE BYE? BALOZ risperidone XIBT(72.5%)
oA EEleol ZPE e RaAg o2 Jeltoy, gjokr
WE 7.7%ANNT VERLOH, olelolE AFZ7), Wty
F57] @ Aol Uehgth FA2A AL T T
A 2po)7} Ak

RUPPS 2 A7A 6714 &<t A5571E 54 24}
& 23, B 0.88kg/monthd] AFE7E B 8F AT
< B 1.4kg/month?] AFEZ7le vla] ulglA] B
Ao Yehgry®

OE BIAE A Ao dig d7Eo] FA +3
I Qe el F34A At R s s 9ok OF

e

o

d

anzapine?} 7% haloperidol® 8] @3 /HdATFoNA halo-
peridol Bt} 958 o2 Husgglon? = o At A
TN 2719 o343, BB, F-2- e L(inappro-
priate speech) oA 2Ju] Q= TAL Yo, AT &
% 239 F 39elAlqt CGIolA 2u] Q= 338 B
©2 Yepgt®

Quetiapine®l i3t 2719 AYATFA 12F X8 & o
A7) 1/3 olalld EFE vehion B2 g 3%
45 U PDD ATNAN FFEY AREHE Ko
ER0E Yein®

Ziprasidone®] 7% Fd# B1E Fslo 398 a7
7F Ago® BuEHGE, e HAY 3P Al
gl AFF7E He Aoz veiton® & oY
Bzr2 02 Q131 ziprasidonel® A3 Al A
FAME FARE AT7AHE Jehig

5929 PDD oFgg tAre g 3t aripiprazole 7NHFdT-oll
A g obs BEFM 2 A0E BgoH AFS7PE 4
e Aoz ey

3. 28Y %H(cholinergic agents)

Cholinesterase }#|#|¢] donepezile L=3alo|m x]uj
9] 7o) FolY A2 PDD $x}e] ABAZRE HT IF
Hi g, 7~19419) #AE dide R AjEd ¢ Add
ToA e 172014 o547 AYBFe] 45 B
o, o], Aol RIEAR] BF F AT NN
il Qe Ao Yeigt ¥

¥ & cholinesterase 2}AA9] galantamines ARE-3t
FATollA 399) A2l PDD Aol doie] 384 (ver-
bal fluency) o] B = ch®

Chez 9] 3~124 8z} 3292 Q2= rivastigmine
125 N Q75 A8 29, AHBHHE(CARS) oA
X&dA o] (expressive speech) & A A% (autistic
behavior) oI TRE Hole A0R Vet

PO A

4. GABA| 2M|(GABA-ergic agents)

BenzodiazepineZ] ¢F&-2 PDD #AlollA] AFEAE o3
A RoE E#EA ok Marrosu 5 799 PDD &
Ao\ A diazepame AW Fog AF, FANT o] 2
38 719 RAe #285th® Barron® Sandman®
A4 A Basiick® 2% e) Aol FAeA fluma-
zenil& T3S o YAFo|n vkt A8 FA7} Tk
I B33t 33 2o} B2 gl A3 TE5AT049
Aglo] g3}y,

Topiramate® AHE-3H 7 Aol 1582 g 5 8
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Z0l3|

Fellx HJAF, AFHA8, BEFrt v YA A
Qo A& Ewb(cognitive dulling) &) B&Lo B o}
oA topiramate?] FH 3 AL-S AeHsty Qo

5. NE2%M(mood stabilizer)/ F &N

ZFdo] PDD $hatelld E31A wWen oz =z
%2 AT BFo] ST Aokl Bl g
< PRt AHolM FAHEA L Aol 189 tate] Ha
Ak EEE 0|5 SHAlZF NBEZEA|, FEAN|, 52
BAZAY LS FAld 71 9lerg PDD #x
e 71893, FEEA 2o B8] H Roz yyE
I ot #A NIMHS] x)g3je] PDD 419 5ol
3t valproate o] 84 A7} A o) Q)

. S EU°IEY 2A|(glutamatergic agents)

39%¢] PDD x5 tio2 w3484 NMDA 444 2
&A1) amantadine?] ©15H7A Jomw ATE A3t A,
HIBET FHH AofollM AL HY o} Jokata] u]
o FAAL F9E Uehlis 349 3L gt

Glutamate®] ¥¥|E ZE5H= lamotrigined $Joks} 1|
W AN ekl 2o)E Rolz] gkon o] =i}
o} A BHES Alolel] ABAE LHER] Falgict?

Posey 5°] 10%9] PDD &2 tidog 857 523
NMDA &#A D-cycloserineg Fojst saladtol A
Ar3)A dE) 9} ALs1A W84 (social responsiveness) oA
247} &3 Mg o) Agaart #REnho

7. = EAY AM(noradrenergic agents)

Guanfacine® clonidine £3] ADHD $4-& 711 &}
7zl Bl 88 2oz 7€k Clonidineg o)
o2 olFHA SoF WAy 77t A#EHQ oY PDD
o AFF, YT F= &3S JehgA] ggko
®,* clonidine2 #A) el At ZTE|0) o ol AR
g 5 e Aotk AA ol FU=A 2kort clo-
nidine®] ALEZ B2 #ANE ¥ o7 Q& guanfacine
< Posey 5ol F32Q 72 Falo] A Ao &
22 1/4~1/3904 BUP g3t AFYAs T4 X7 &
W7t Qe AoR Rusgh?

ADHD AEAIZ #HIo 4 atomoxetine® 341z}
SAXNE o3 A= E FHA g A-Ae] UYL
EAte SHAM Al sx19) JoplEs A5 A
8t /39 ASAZH B9 thade] Ha gl

8. Opioid™l %Mi(opioidergic agents)
OpioidAl ol4o] AwAFel Aol AFeZdst Aol 9

OF (@) o
O saci s I R

a

OI=S

O

A

=l

ox

ol TR M - OSH - ok

th= 7M2 3l opioid 23|91 naltrexones Foigt AT
7} NBHRo Y AAND ATARE Bolx| Yrh wa
naltrexone< %] X2 3 dATEgo 94
dXE A7 ARE YA F39i

9. FUM=M|(stimulants)

%2 9 PDD #AF=o] AU AFHA ] T4
< Hol& dHolE B3l o3 Sl anFel Ao
4 A Qe FAAFA g8 2 B¢ AAF| T & FA
B ATE Zo) o]Fo|x|x] gyt

& RUPPHIA risperidone®) ©]¢] methyphenidateo]
gttt A7 s =d ADHD 432 54K PDD
22k oF 49%90M HYAFH FF5Y Al s 95
ABEHE YO0 ADHD ERfold vehd= X g& 7o)
vl A5 g8 HolAE Ao0R Jeiston, Bagd &
A 18%I ATE Ftaof s HAEL B

Di Martino & PDD #x}9l4 methylphenidater 0.4
mg/kg®] AME ¥ oF 1/39 @AM HYAF, FEE, B
HZH(dysphoria), 589 F715 283129, 0.3mg~
0.6mg/kg/day ] & S-S Foidt A, FyFo 34
< RR oM Asgele] BAZFIME TRE RolX) Yk
Ox Busigoh? 728128 QA= stimulants®] AME-
= 2 W g 34, ATRTY T L 4 glem
7 o] oA ARgol| WE VAT oAl uigt £ d& F
7¥7} ol FofHef & Aolt],

Amphetamine A28 FFABAFAE @A T oA A}
4ol &L YA don 9ixe] A4AME PDD FAE
& Ve E 3 AsaFH Al et dFREES] ¢
A=} gl Aol

URtA o7 FFANAATA L AMS] 3HEstn 3713%
ARE Tl QHgAdo]l & dEiA Qe MR TR T
1 olate gFellA HAG 35S /L ARES A
PDD obs % HadelX 34N a35 B A0= 7]
h3l=2

10. HIERINA)

PDDoIA vigtRIAAlel oigt a7 8= o9 1 &
H= @A Y3 HAFHA Yk

A Gl opgolA eFAElT EHAQ RS MEisto] 3
ek A% ofl o)At Aga FEE obEelAl &
SA7IE A ZH7E 474 2 AT FF vk AwAel
o] B4 o He A AAE ARSAY 59 EAS
WAL bel] oisll Sl ARZES vERE oFF W A
a9 g, FEFAE sk A At U] AAYE 2

-—
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HERY Wm0l XE H10t: o8I

Bgo| Ht A2 B 5 9o 292 Qs Age o
20| }2E A2 B, 2EFIUS 2 249D Ut

A 4 BASTL VY Fefo| Brhsd A9 O W
& A7 B Zol, W2t HEFere sds HELY

ol W2 Agsjolo} she = giet.
4 E

AN wgdgol o] A Sl 1 AR} FlE kRS
HA7EA] ik ARky ddgef olsy Pade] FFSA
o= T AEH AHe ¥, 1% X85Y &
A= S, &9 AE o] A% BFog A
FEAS ) GBS AEsEte] A3t Qo AR
2 3AE A7E B OF AN I ) 959
k22 fluoxetine, fluvoxamine, risperidone, methylphe-
nidate 5o, WA & FEEE FL3] A7} APH
I Yok

AING-SENE

o] AIARS by wdddeld] GEX s g

dnoz, BIH AYF] YZsd WA 249
A7 AEEo BAs vkl HigoH THe T e,
AINY 1:PDDY Az WA HeFE 9 we

22 A9 irk 18y EAE= PDD #4e Fulsd
& 93711 2§ 9 BkEA X859 adE s AA

Fol A AF9 7188 FMA T 233 X189
o2 3129 o] Fojof gitt.

HIAZ 2 : PDD EAlollA FEAEE AT v WA
okER 8BS EW HE BAFYE Fd

HINY 3: e =9 F39) 728 dig 38
T AANE R oR RASAE ST FEe At

HING 4: FEXE A #HFY, FEAEE B3 7

T A5&HS} 4|, F2L diF 7S5 35 A
BE AT FI FYE Fapiof dth

HING §: xukg okBo] FAS WAooz Q_zi-;;].y.]] =
o He7tl da F714 08 A g1sty w3t
of &t

HINF 6 :
U ofstol] tisl FIE 7)&ojof gt

HARB 7 1 k29 A713 g oI%= PDD oFs2] 34,

71s,

FBAT Fol ek 5 Qe 289 B4

gl &3 % Y, 49 WL Telsie] AReh

38 8o : AntA wdbael - X g dxuet- EXE.
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