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TABLE 3. ADvww! BvxNrs Rl!PolUliD 
DURINO nm TRIAL.* 

PLN80 p 
EvENT IN•48J IN•I11t VM.UE* 

Inaeued. appetite - no. (%) 
Mild 24 (49) 13(25) o.oa 
Moderate l:l (24) 2 (4) 0.01 

Nual congestion - DO. (") 25 (51) 20 (39) 0.32 
Pedguc -no. ('ll) 29 (59) 14 (27) 0.003 
EnUI'Ciit - no. ('ll) 15 (31) 15 (29) 0.93 
DI'OWI\Ioaa- DO. ('l6) 24 (49) 6 (12) <0.001 
Vomiting- no. (!6) 16 caa) 12 (24) D.43 
lntomnia- no. ('16) 7 (14) 15 (29) 0.11 
.Anxiety- no. ('l6) 12 (24) 10 (20) 0.73 
Diarrhea- no. ('16) 9 (18) ll (22) 0.88 
Conatip&tion- no. ('l&) 14 (29) 6 (12) 0.06 
Sleep problems - DD. ('16) 11 (22) 9 (18) 0.73 
Sldn irritation - DO. ('16) 11 (22) 7 (14) 0.38 
Drooling - no. ('16) 13 (27) a (6) 0.02 
:El.wlacbe- no. (") 9 (18) 6 (12)5 0.52 
Sto.mlll:hac:he - 110. ('ll) s (10) 9 (18) 0.43 
Dry mouth- no, ('16) 9 (18) 5 (10) 0.34 
Iru:rc: .. cd thint- no. ('l6) 6 (12) s (10) 0.94 
Dizzinc:oa - no. ('Ho) 8 (16) 2 (4) o.os 
Dylkincaia- no. ('16) 6 (12) 3 (6) us 
Nalllca - DD. ('16) 4 (8) 5 (10) 0.96 
Deaeued. appctitr:- no. (%) 3 (6) 5 (10) 0.76 
Th:mor -no. ('16) 7 (14) 1 (2) 0.06 
Uchycardla- no. ('16) 6 (12) 1 (2) 0.06 
Upper rctpi:ntmy tract inft:mon - no. ('16) s (10) 2 (4) 0.40 
&nchc- no. ('ll) 2 (4) 4 (8) 0,71 
Muscle rlgldity - no. ('16) s (10) 1 (2) 0.11 
Sore tbroat - no. (%) 5 (10) 1 (2) 0.11 
RatlCM!lCN -no. ('16) 3 (6) 3 (6) 0.71 
Weight pin - ks 2.7±2.9 0.8±2.2 <0.001 

•AU advcne eventJ In the mlld-ID-modcratc 1IUij!IC UD!eM othcrwlac 
specified. Plua-mlnua values arc meaoa ±SD. 

tO.oe child wu withdrawn from the study at hue: line and waa thadbrc 
not included in the analyW of adYI:nc m:DIJ. 

tP lllll11.r.s 'oNI:rc dc:u:rmincd by uf the tJ:IIt with 'Ylllu' 
com:etion; Filhet'J e=tt'elr wa.s 'u.ocd when Nbgroopl cOlllistl:d of f'ewl:r 
dum 1m cblldrcn. P wluca that were lc11 than 0.10 "M:rc cooaldcrcd to In­
dicate atatiltlcal fllgrilllcancc:. 

Sin one cbild, the headache wu 

adolescents with mental retardation and explosive be­
havior.25 In our study, there was a difference of 43 per­
centage points between the risperidone and placebo 
groups in the change from the base-line score on the 
Irritability subscale, whereas studies of haloperidol fur 
the treatment of autism showed a difference ofl5 to 
20 percent betwem the placebo and active-treatment 
groups, depending on the measure. s Our with 

respect to the rate and severity of adverse effects also 
differ from previous findings. Excessive sedation was 
reported in 78 percent of children who received halo­
pcridol,6 3li compared with generally mild sedation in 
59 percent of the children in our study who received 
risperidone. An acute dystonic reaction occurred in 
25 percent of haloperidol-treated patic.ntb-ll but in none 
of the children in our ttial who received risperidone. 
Although parents or primary caretakers reported trem­
or in a few of the children treated with rispcridone, 
weekly neurologic aBSessment:s showed. no abnormal­
ities. The low risk of extrapyramidal symptoms in our 
study is with the results of studies in adults.8 

Nonetheless, the adverse events observed in our study 
and the lack of a clear benefit with regard to core 
symptoms of autism indicate that risperidone should 
be reserved for treatment of moderate-to-severe be­
havioral problems associated with autism. 

There are several limitations to this study. First, the 
observation period was only eight weeks long. How­
ever, a majority of the children who were classified as 
having a positive response during the double-blind 
phase of the study (23 of34) continued to show ben­
efit at six months. Second, the study included only 
children with autistic disorder. It is not clear whether 
our findings can be generalized to children with oth­
er forms of pervasive developmental disorder. Third, 
although the mean doses of risperidone used in this 
study were not high, the study could not identify the 
minimal effective dose. Finally, we fOcused on specific 
behavioral problems rather than on the core symp­
toms of autism. Indeed, when designing the study, we 

unable to identify a validated measure for the core 
symptoms of autism that was suitable fur repeated ad­
ministration. Our focus on severe behavioral problems 
leaves unanswered the question of whether pharma­
cologic therapy and behavioral treatment could have 
additive effects. 

Supported by contr.K:tl from the Notional Institute of Mental Hcal.th 
(N01MH70009, 1D Dr. Scahill; N01MH70010, to DL Mc<hdr:n; 
NOlMH7000l, to Dr. Md>ouslc; and NOlMH800ll, to Dr, Aman), Gcn­
cn.l CllnlcllllWearch Cmtcr granb from the National IDstltutce of Health 
(MOl RR00750, 1D Indiana Univctalty; M011UUJ0052, 1D John& Hopldna 
Unlvenlty; M011UWOOM, 1D Ohio Statr: UMen!ty; and MOllUW6022, 
ro Yale and a grant ftum the Xorczu lloondatiDn (to Dr. Sc:a­
bill). Study medk>Uio111 wae donated by ]lliiUen Pharmaceutica. 

'The content of thia report doea not nec:cuarlly !efiA:ct the vlewa or pollda 
of the Departmcot of Health aod. Hwnan Sc:rW:a, nor doa IDCD.iWD a£ trade 
nameo, cammcn:ial pmdudll, or imply ccdoracmmt by the: U.S. 

We tJrt: irukbtul to Drs. C.T. Gunltm of MM,ttmrl), 
Joseph D&VIIIf¥/h-Gehs Hefwi#trJLeourtl (.Br!Jwlt 

RkJ11ml Shllller (Dift1 UPJivemt,), Mill s_,. S.erlo 
(NIItioHl Ifflritute of M811tlll H6Mth) ofth& &suweh U1tilor mlt­
tlilatrU: &imtifo .Ailmory Botml, Mil to Dr. 
Plnlltp Wllbo1t (Chiltlrm's Hotpit/11 Mulielll Cmm, Cmcmnllh), 
liS "'"IllS tv :sm. KM.strm 1m11 Ctaiftn6 Pu for ;, prt:ptJr­

320 • N Engl J Mcd, Vol. 347, No. 5 • Auguat 1, 2002 • www.nejm.org 

111•-1!1\GEld.kunalaiModi-
Down-tam ...... II'IJ'"' 21116. No-u-wlll1out pormlolkot 

COPiflgnt02002_atAI_ -Sooloty,I'JirlltM "'-· 



RISPERIDDNE IN CHILDREN WITH AUTISM 

REFERENCES 

1. Chllknbartl S, Fombonnc E. ~ dcYdopmcnbl dlamlcr& I.a. pre­
school children. JAMA 2001;285:3093-9. 
2. Pombonne E., d11 .M~bl'\lll C. Pl'ewlcnce of ln&ndle 111titm iD IOuc 
French regioDJ. Soc: l'lydJiatry l'lyrhiatr Bpid.emiol1992;27:20HO. 
I. Sc:hn:ibman L. Incmaive bchnioral/psydloedtu:atiollal uatmmlll for 
mtlam: rc~~:udl accdl and t'un= ditccdom. J .Autiam Dev DiiOl'd 2000; 
30:373-8. 
'· Mdlougle CJ, SWWl L, ~ fl', et al. Racardl Unitl on Pcdi­
IIU!t Psychoplwmaculugy (R.Ul".P) Autilm N~Zic background wd n ­
tlonalc: fur an Jnltlal coniiOiled &tudy of rlepcddoru:. Child Adolac: l'lyl:hl-
111' Clln N Am 2000;9:201-24. 
I. And.mon LT, Campbell .M, Adam& P, Smll!l AM. Perry R, Shell J. The 
efm:lll of haloperidol OIL claaimiwltioo ~araiDg &nd bchaYionl aympfQm.t 
In 1111lildc childrm. J .Auliam Dev DiiOl'd 1989;19:227·39. 
8 . .Awknon CI', Campbell M, Grep OM, P=y R, Small AM, Green 
WH. Haloperidol in the treatment oi ln&atik 1111tiom: cll'a:b on h:arning 
and behavioral aymptoiDI. Am J PsydU.try 1984;141:1195-201, 
7, Campbell M, Armcnll:rol JL, .Malollc RP, AdiiDJ .PB., Eilenbc:rJ ZW, 
Ov=ll }E. Nmrolcptic-Jdatcd dyU!Dea!at In 1111dldc: c:hildtal: a proapcc­
IM,Iong!wdlnal study, JAm Aad Cblld Adolcac Payc.bial!y 1997;36:835-
4-a. 
8. Glkt ID, Murray SR., Viaudewn P, Marder SR, Hn B]. 'Iieatm~ with 
atypical anti~: CIA' iDdicatiODJ and new populatiolu. J Plycbiau 
lW 2001;35:187-lll. 
9. Kapur S, Seeman P. Doea &st di.oooci2tlon from the dopamine: d(2) rc­
ccpiDr ~the IICtion of atypU:al ant!psychotiGI A new hypothclil, Am 
J Plythiury 2001;168:360-9. 
1D. Aman MG, Madrid A. AtyplcaliiJitlpaycholia iD pcnooa with devel­
opmental di.U.Wtlca. Ment Recard Dcv Dlubil Rea Rev 1999;6:25<!-63. 
11. McDougle CJ, Bcimea JP, Carllon DC, Peltllll GH, Cohen DJ, Price 
IH. A doublc-bJ!Dd. plal:cb~OOIIIrollcd II:Udy of riopc:ridonc in odulto with 
mtiltic dil~ aad other penul~ ck:\>dopmcmal dilonlcn. Arth Gen. 
Plycbial1'y 1998;SS:6a3-4l. 
12. Ml:Douglc CJ, Holmc1 JP, Bronson MR, et ol. Riopcridonc ttutmcnt 
of chlldml and :adoh:occ:nto with pcrvaalvc dC'I'dopmc.ntal ~: a pro· 
•pcctivc open-label study. TAm Aud Cblld Adolcxl'lydllmy 1997;<!6: 
685-93. 

13. Pllman S, SU:de M. Uec: of riaperidonc In p~ d.c'idopmcntal dl•­
ordere: a cue aetlca. J CbUd Adolcoc Ptydlopharm~o::ol1996;6:l77-90. 
14. Scahl.ll L, MeCI:ad.co J, Mc.Doug.l.e CJ, ct cal Mtthodolaglcal isll1et in 
dclisnina a mulliliu: trial o! risperldonc in chlldrm md adot.:ICmlts 'lrith 
autUm. J Ohlld Adoiclc Psychcplu.rmocru 200l;ll:3n-ss. 
111. D~ IWd mtiotical annual ol wt:ill::ll diwttlms, <kh cd.: DSM-N. 
Washingtun, D.C.: Amcrlcan l'tychi-.tric ANociation,1994. 
Ul, Lord C, l'JctleJ A, Ml:Lcnnm J, ct ol. DiagnosiDg mtiun' amlysa of 
chm &om tlJc Ambm Dl:lgno&dc fua:rvlcw,J Autism Dcv Dl6ord 1997;27: 
601-17. 
17. Carter M, Volkmar PB., Sparrow 88, ct a!. 'lbli VlnciaDd Adaptive .Be­
havior Sc:alc::a: suppl.c:mCIItllr)' DOriDB for indMduall with autiom. J A:utiam 
Dcv Dilon11998;28:287·302. 
111. Guy W. BCDBU lllleoamcnt manual fur p~ydwpbatmacoloi)'. &v. 
Rockville:, Md.: Natioaal Inotitutc of Mamd HealdJ, 1976. (DHBW pub­
lication no. (ADM) 76-338.) 
1t. Manhbw:n EC, Aman MG. Factot validity md DOI'IDI for the abc:rnat 
bclUIVIor cbDcliiiJt in a comrnunity s:unple of chlldren with mentol rctarda­
doc. 1 Aw:lam Dcv DtiOtd 19!112;.2.2:357-73. 
2D. JkowD HC, Aman MG, Havercamp SM. Factor aoa1yola and norma fOr 
pucnt .ratinp 011 the Abcnmt Behavior Ch«kllrt - Community lOr 
young people ill opcdal cducatian. R.ce Dcv D!J.ab.ll2002;23:45-<i0. 
21 . .Amald LB, .Amm MG, Martin A, et IL Aaoalmo:DJ: I.a. Dlllltiailt! rao­
domlzcd clinlc:ol triili of patialto wlth autiotic di:oordcr: the Autilm 1WPP 
Nmrork. J Anlilm Dev Di:lord 2000;30:99-111. 
22. Slmp1on GM, Angu~JW. A r.uing&calc fur utrapyn:mldal side etfect1. 
kill Prydllaa Scand SUppJ l970;212~U-9. 
ZJ. Glbb0111 RD, Hcdckrt D, Elcill I, ct a!. Some coi1Cqlftlal and Rldlli­
callNuea In analyak of Jonglrudlnal pl)'dllatrk data: application tn the 
NIMH treatmat of Depression Collaboras:Wc Reoeudt Program dlltuet. 
.Arch Gen ~ 1993;50:739-50. 
24. L!tldl RG, Milliken GA., Stro1J9 WW, Wol.fin&r.r 1\D, SAS ayat=~ for 
mixal moddL Cary, N.C.: SAS Iootl«m:, 1996. 
Z&. Jlu!a:l:au Jl(, \IIJl dcr Gug RJ, Cohcn·J<:m:c:nls P, Melman cr. Ann­
domlzcd controlled trial of rlapa:l.d- in t:he tRatment of~ in 
boapitallzcd adoleoeenta with 111havuage cognitive ahllltiel. J Clln PJydJ!­
ury 2001;62:239-48. 

Copyright Cl 200l Maanchuactta Medical Society. 

POSTING PRESENTATIONS AT MEDICAL MEETINGS ON THE INTERNET 

Posting an audio reconlins of an oral p.rCKlllllltlWl at a medical meeting on the 
lntt:mct, with scltaed a!idcl from the pn:scntttiOJI, will not be c:oll8i.dcred prior 
publication, This will allow students and phyaicians who an: unable to aucnd the 
meeting to hear the pn:!cntation and view the lllidca. If th~ an: any qur:.atiom 
about this pollc:y, authors should ted free to call the JOIW'MII'$ Editorial omcea. 
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