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ABSTRACT

Objective: To determine the Jong-tern safety and eﬁecirveness of risperidone jor severe disruptive behawors in

chlldren Method: A multisite, 1-year, open-label siudy of pahenis aged 5 1o 14 years with disruptive behav;ors and
subaverage intefligence was conducted. Results: Seventy-three pemem of the 504 patnems enrolled ccmpleied the

study. The mean = SE dose of risperidone was 1.6 + 0.0 mg/day. The most common adverse events were somnolence

(30%), rhinitis (27%), and headache {22%). The incidence of movement disorders was low, and mean Extrapyramidal
Sympiom Aating Scale scores decreased during risperidone treatment. No clinically significant changes in ‘mean labo-
ratory values were noted, except for a transient increase in serum prolactin levels. Scores on the Nisonger Child
Behavior Rating Form Conduct Problem Scale improved significantly as early as week 1, and improvement was
. maintained throughout the trial (o < .001 at each time point). Significant improvements were noted on positive social
behavior and other Nisonger Child Behavior Rating Form subscales, Aberrani Behavior Checklist, Clinical Global
" Impressions scale, and iests of pafients’ cognitive function (each p < .001). Conclusions: Risperidone was well ioler-
ated and effective in the long-term treatment of disrupflive behavior disorders in children with subaverage intelligence.
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PLAINTIFF’S

EXHIBIT
1

The prevalence of conduct disorder in children and
adolescents appears to have increased over the past de-
cades, with general population studies reporting rates
renging from less than 1% to more than 10% and a
higher incidence in boys than girls {American Psychi-
atric Association, 2000). Although they can’occur in
children and adolescents with normal inrelligence, dis-
ruptive behavior disorders are more commouly associ-
ated with below-average intelligence quotients
(Campbell and Malone, 1991).

The consequences of disturbed behaviors for the pa-
tients and their families are profoiind and have serious
implications for sodiety. Hechtman and Offord (1994)
have observed that conduct disorders of eardy child-
hood are predictive of “widespread social malfuncrion,
2s seen in high rares of divorce and separation, poor
work history, and unsatisfactory social relationships.”
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Antipsychotics have been used to trear disruptive
behavior disorders in children for more than 20 years
(Bennett er al., 1983; Campbell et al,, 1984; Greenhill
et al., 1985) despite limited data on their short- and
long-term efficacy and safety. A significant disadvan-
tage of conventional antipsychotics, particulady in chil-
dren, is their association with adverse events, mdudmg
photosensirivicy (phenothiazines), galacrorthea (thio-
ridazine), cardiotoxicity (pimozide), sedation and
drooling (molindone, haloperidol), cognitive dulling
(haloperidol), and the more familiar movement disor-
ders, such as extrapyramidal symproms (EPS) 2nd tar-
dive dyskinesia (Santosh and Baird, 1999; Silva et al.,
1996).

The benefits of risperidone in the short-term treat-
ment of disruptive behavior disorders are well docu-
mented. In- 1993, Vanden Borre er al. (1993)
demonstrated in a double-blind, placebo-controlled
trial that adjunctive rdsperidone was well wlerated and
significantly berter than placebo in treating mentally
retarded adults with persistent behavioral dismirbances.
This report was followed by more than a dozen prom-
ising open-label studies and case reports of risperidone
used alone or as an adjunctive treatment in adults,

- adolescents, and children with severe behavior prob-
lems. Three double-blind, placebo-conumolled pilot
studies involving children and adolescents with disrup-
tive behavior disorders were also conducted and dem-
onstrated that risperidone monotherapy was
significantly more effective than placebo (Buitelaar er
al., 2001; Findling er al., 2000; Van Bellinghen and De
Troch, 2001). These findings have been confirmed in
two large randomized, multicenter, double-blind, pla-
cebo-conrtrolled studies of very disruptive children with

.subaverage intelligence (Aman et al,, 2002; Snyder et
al., 2002).

The goal of our 1-year, opcn—!abcl, muldsite trial was
to investigate the long-term tolerability, safety, and ef-
fectveness of risperidone for treating disruprive behay-
ior disorders in a large group of children and
adolescents with borderline intellecrual ﬁmcnomng or
mild to moderate mental rerardarion.

METHOD

This 1-year, open-label, inrernational rdal was conducred ar 32
sites in 12 counties across Europe (1= 16), North America (7 =
11), and South Africa (= 5). Sires chosen were those with exten-
sive experience in the assessment and weamment of children with
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conduer disorders and with a sufficient number of porental sub-
jects. Investigators included child and adolescent psychzmms, pe-
diarricians, and clinical psychologms experienced in wearing the
types of patients enrolled in the study. A trial moniror met with
each investigator and reviewed procedures to be followed in con-
ducting the trial.

Patients
Subjects were recruired from sp:cmhzcd schools and residential

centers and from among the padents ar the investigamrs sites.

Patients were included in the study if they were 5 to 14 years old
and had a DSM-IV Axis I diagnosis of conduct disorder (312.8),
oppositional defiant disorder (313.81), or disruptive behavior dis-
order not otherwise specified (312.9); a score of 224 on the Con-
duct Problem Subscale of the Nisonger Child Behavior Raring
Form (N-CBRF) (ie., the 70th percentile for a group of children
auending a center for developmental disorders) (Aman er al., 1996;
Tasse et al.,, 1996); a DSM-IV Axis I diagnosis of mild menral
retardation (317), moderare mental retardation (318.0), or border-
line intellecrual funcdoning (V62.89) (ie., intelligence quotient of
36-84); and a Vineland Adaptive Behavior Scale (Sparrow and

‘Ciccherr, 1985) score of <84.

Eyclusion criteria included diagnoses of pervasive development
disorder (299.00, 299.80, 299.10) or scb.xzoph.rcma or other psy-
chotic disorders (295xx, 297.xx, 298.8, 293.xx), head mjury as a
cause of mtellectual impairment, seizure disorder requiring medi-
cadon, labaratory test resules ourside normal limirs, and serdous or
propressive illnesses. Also excluded were children with a history of
tardive dyskinesiz or neurolepric malignant syndrome, those with
known hypersensirivity to antipsychotics or risperidone, and those
with known human Immunodcficiency virus infecdon.

Study Design

Each center’s insttutional review board approved the stdy de-
sign. The study was explained 1o each patienr and his or her puard-
ian or legal representative and the child (if capable) and the
guardian or legal representarive signed an inforined consent form. A
responsible person was required ro be available 1 accompany the
child for study visits, to provide reliable assessments, and w0 dis-
pense study medication.

The screening process included 2 medical and psychiatic history,
physical examination (including viwl signs, weighr, height, and
Tanner staging [Tanner and Whirchouse, 1976]), psychiamic ex-
amination, elecrrocardiogram, clinical laboratory assessments, phar-
macekinetc sampling, and completion of the N-CBRF, Aberrant
Behavior Checldist (Aman er al., 1985), and Clinical Global Im-
pressions (CGI) Scale {(Guy, 1976). For each child, the most
troublesome symprom was identified by the parent or careiver and
scored using a visual analog scale. The parent or caregiver also
complered the Thild Symprom Investory (Gadow and Sprafkin,
1994), a standardized informant scale used ro assess all major DSM-
IV condidons in children. After the parent or caregiver completed
the N-CBRF, Child Symptom Inventory, visual analog scale, and
Abesrant Behavior Chedldist, the clinician recorded medical and
psychiarric histosies, examined the child, and completed the Extra-
pyramida) Symptom Raring Scale (ESRS) (Chouinard er al,, 1980)
and CGI Scale. Based on this informarion, the investigator made a
DSM-IV diagnosis. The inrelligence of cach child was ass:sscd using
the Stanford-Biner Intellipence Scale (Thomdike et al., 1986) or
the WISC third edidon (Wechsler, 1974). In addition, che inves-
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tigaror intervicwed the parents or caregivers about the child’s daily .

living skills using the Vincland Adaptive Bebavior Scale (Sparrow et
- al, 1984).

-+ After the 3-day screening period, eligible parents received single-
blind rrearment with placebo for 1 week and were then evaluated
using the N-CBRF and Vincland Scale. Placebo responders (those
with scores €24 on the N-CBRF Conduct Problem Subscale or 284
on the Vineland Scale) were excluded from the tral, The remaining
padients entered the ral. ; &

Treatment

Risperidone as an oral liquid solution was given once daily in the
moxrning or afternoon, Doses were 0.01 mg/kg/day of risperidone
on days 1 and 2 and 0.02 mg/kg/day on day 3. Thereafter, doses
could be adjusted ar weekly intervals as judged necessary by the
clinician Increases were not to exceed 0.02 mgfkg/day, and the
maximal dose permited was 0.06 mg/kg/day. If a patenr experi-
enced breakrhrough symptoms such that disruprive behaviors oc-

curred in the hours before the next dose, the regimen could be ™~

changed 1o twice-daily dosing:
Psychotropic medications other than risperidone were not per-
mirted with the following exceprions: Psychostimulants were al-

lowed for atention-deficivhyperactviry disorder provided the |

patient had been stzbilized on a consmnrt dose for 30 days before
entering rthe tial, sedatives or hypnorics were allowed for sleep if
the patiens had been receiving these medicarions before the screen-
ing visit, and benzodiazepines were allowed as premedication for
medical procedures, No medicarions for sleep or anxiery were 1o be
started during the tedal, Medications used for EPS had w be dis-
continued at study encry. If EPS emerged during the trial, andcho-
linergic drug therapy could be considered if dose reduction of the
study medicadion was unsuccessful. Behavioral therapy was permic-
zed if it was inidated at least 30 days before the start of the study.
No' changes in psychostimulant use or behavioral therapy were
allowed during the smdy.

Assessments

After screening, visits were scheduled ar baseline (rrearment ini-
tiation), days 7, 14, 21, and 28, and monrhs 2 10 6, 9, and 12,
Adverse events were recorded throughout the mreatment period.
Vimal signs were assessed at each visi, and a complete physical
examinarion, including height measurement, was pecformed at
screening and months 1, 3, 6, and 12, We evaluared EPS scverity
ar all time points using the ESRS. Weight measurements, clinical
laboratory tests, and elecrrocardiography were performed at screen-
ing and months 1, 3, 6, and 12+ Sexual maruration was evaluared by
means of Tanner staging at baseline and months 6 and 12. Venous

_ blood samples for pharmacokinetic analysis for risperidone and the
active moiety (risperidone plus 9-hydroxyrisperidone) were raken at
screening and ar tough level (Le., just before the next scheduled
drug intake or 24 bours after che last drug dose) ar week 4 and
months 6 and 12. .

"We assessed copnitve funcrion ar baseline and months 6 and 12
using a modification of the children’s version of the California
Verbal Learning Test (MCVLT-CV) (Delis et al, 1994), which
evalnates memory, and the Continnous Performance Task (Spreen
and Strauss, 1998), a test of anention or vigilance. The Contnuous
Performance Task consists of sequential presentations of a princess
and a witch on 2 computer screen. Patients had to alert the princess
when the witch appeared by pressing the mouse conrrol. In the

“easy” version, the samuli were presented at predictable intervals. If
few errors were made on the easy version of the test (signifying a
floor effect), the child was given a “herd” version in which the ~
stimuli were presented at variable intervals and for a bricfer time.
Errors of omission (failures to detect the witch), errors of commis-
sion {derection of princess), and mean response ume for correct
derecrions were recorded.
Assessmenrs of effectiveness were made ar baseline, weekly for 4
“weeks, ‘and ‘then monthly, and included N-CBRF subscales
(compliant/calm, adaprive/social, insccure/anxious hyperactive, self
injury/stereotyped, self-isolated ritualistic, overly sensitive), the Ab-
errant Behavior Checklist {each item scored from 1 [mild] o 4
[profound]), and the visual analog scale of the most wonblesome
symprom (ranging from 0 [net present] o 100 [extremely severe]).
The CGI Scale was used to assess the overall severity of each pa-
Genr’s symptoms. The primary measure of effectiveness was the
change from baseline o end point in scores on the 16-item Con-
duct Problem Suhscale of the N-CBRF. Each irem is scored from
0 (no occurrence of problem behavior or no problem) w 3 (many

- “problem~behaviors-or-a severe-problem)..Secondary measures- of-

effecriveness included resulrs from the other N-CBRF subscales,
CGI Scale, visual analog scale, and Aberrant Behavior Checklise
roral and subscale scores. :

Data Analysis

We assessed safery in all patients who enrered the tial and tabu-
lated all adverse events by rype and incidence. The Wilcoxon signed
rank test (two sided) was used to evaluate changes from haseline m
ESRS scores (Lehmann, 1998). Changes from haseline for all other
safery measures were evaluated using two-sided paired 7 tests. Pre-
and postreatment dlinical laboratory dam frequencies were caleu-
lated, including those for important abnormalities.

Effectiveness was assessed in all patents who received at least one
dose of risperidone during the mal and for whom dam on the
Conduct Problem Subscale of the N-CBRF were available. Changes
in scores from baseline to end poinr {the Jast observadon for each
parient) or other dme points for the N-CBRF, CGI, and Aberrant
Behavior Checklist were analyzed using two-sided paired # rests.
Because of missing assessments at particular visits, mean scores and
changes versus baseline may be based on a different number of
ohservations. Because most of the N-CBRF and Aberrant Behavior
Checklist assessments were complere, we did not impurte missing
jtems to calculate subscale scores. However, when one or more
items were missing, the score of the subscale was set to missing.

Mean values and their SD are provided as descriptive statistics. In
places, these dam are accompanied by median values or ranges.
When comparing mean values with baseline scores, the change in
mean and its SEM are given using the notation mean  SE. All
statistical analyses were pedformed using SAS (version 6.12; SAS
Institute Inc., Cary NC).

RESULTS

Baseline characteristics and patient disposition are
"shown in Table 1. The patients’ mean age at baseline
was 9.7 + 2.5 years. Most padents had a primary di-
agnosis of conduct disorder (45%) or oppositional de-
fiant disorder (36%) with or without attention deficit
hyperactvity disorder. Mean IQ was 64.2 + 134, and
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TABLE 1
Baseline Padent Chamcrensdces (V= 504)

Sex, 7 (%)

Male . 419 (83.1)

Female 85 (16.9)
Race/ethnicity, n (%)

White .o .. 425(84.3)

Black ’ - 37(.3)°

Hispanic ©6(L2)

Asian 2(0.4)

Other 34(6.7)
Age (yo)

Mean + SD 97225

Median (range) 10 (4-14)

<12y, n (%) 375 (74.4)
Domiciliary starus

Lives with parents, n (%J . 406 (81.4)
" Ocher T T T 93186

" DSM-IV Axis 1 diagnoses, n (%)

Conduct disordex 120(23.8)

Conducr disorder + ADHD 105 (20.8)

Oppositional defianr disorder 90 (17.9)

Opposidonal defiant disorder + ADHD 95(18.8) .

Behavior disorder NOS ’ 33 {6.5)

Behavior disorder NOS + ADHD 51(10.1)

ADHD ' 10 (2.0)
DSM-IV Axis IT diagnoses, 7 (%)

Bordesline inrellecrual funcdoning © 189 (37.6)

Mild menral remrdarion 217 (43.1)

Moderate mental remrdagion 97(19.3)

 Note: ADHD = amenton-deficit hyperactviry disorder; NOS =
not otherwise specified.

mean Vineland Adaptve Behavior Scale score at base-
line was 52.7 + 13.4.

RISPERIDONE IN CHILDREN WITH DBD

The median dose was 1.5 mg/day (range 0.14.3). The
mean duration of mearment was 307.3 + 5.0 days
(range 1-505).

The most common addidonal mechcauons used dur-
ing the mial were analgesics, antibiotics, and psy-
chostimulants. Concomitant medicarions raken by
25% of padents included paracetamol (27% of pa-
dents), amoxicillin {14%), methylphenidate or meth-
ylpheridare hydrochloride (14%), sulfamethoxa-
zole/trimethoprim (5%), ibuprofen (5%), and aspirin
G%). =~ -

Safely -
Adverse events were generally mild or moderate, the

most common being somnolénte (30% of patients), -
rhinids (27%), and headache (22%) (Table 2). Adverse
“events resulting in withdrawal from the study by three
or more of the 504 padents included weight gzin {nine
patients), increased appetite (four patients), gyneco-
mastia (three patients), somnolence (three patients),
and headache (three patients).

Severity of EPS was low at baseline (mean ESRS
total score, 1.2 + 0.1) and decreased ar each assessment
thereafter. The mean ESRS total score changes from
baseline were ~0.4 + 0.2 at month 12 (p < .001) and
-0.3 = 0.1 ar end poinr (p = .024, Wilcoxon signed
rank test). Five patdents (1%) required antiparkinso-
nian medications during the study, and in six patients

'(196), EPS led to discondnuaton. Two patients devel-

Of the 589 patients recruited, 504 entered the tral. _ TABLE 2
Reasons for-nort receiving study medication included Adverse Events Reported by >10% of Padents (V= 504)

" ineligibility (60 patients), withdrawal of consenc (11 . No. (%) of
patients), lost to follow-up (eight patents), noncom- ‘ Padents
plliance (three paticnts), and_ other reasons '(tb.rce P2 . Any adverse evenr 462 (91.7)
dents). Among the 504 patients who received study Somnolence 149 (29.6)
medicadon, 367 patients (73%) completed the 1-year Rbiniris 137 (272)
trial. Reasons for discontinuation were adverse events Headache 110 (21.8)
in 43 (8.5%), lost.to follow-up in 26 (5.2%), with- _ gﬂshr increase e 37 (izm
drawal of consent in 22 (4.4%), insufficient response in P]P ESS r.?;mmry At inecson 7,31 El 4%
18 (3.6%), noncompliance in 17 (3.4%), and ineligi- Farigue 69 (13:7)
bLhty, lack of symptoms, or other reasons in <2% of Coughing 67 (13.3)
patients each. - Fever : . . 62 (12.3)

. Vomiring - 60 (11.9)

Treatment Hypr:rpmhc:'v.nc::iia 56 (11.1)

S . Injury 54 (10.7)

The mean (SE) modal do_se of risperidone (i.e., most Inereasedf appeiine 53 (105)
frequent) throughour the trial was 1.6 + 0.03 mg/day. »
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oped tardive dyskinesia, which resolved a few weeks

after study medication ‘was discontinued. In one pa--

tient, symptoms may have been due to withdrawal dys-
kinesia because symproms occurred 12 hours after
discontinuation of risperidone.

Paired laboratory dara (Le., datm at baseline and at
least once during the wial) were available for 480 pa-
tients (95%). With the exception of prolactin levels, no
consistent or clinically relevant changes in blood chem-

istry or hematology were noted during the wial One .

patient had elevared levels of alanine aminotransferase
ar week 4 (231 U/L; upper limit of normal, 78 U/L),
which returned ro normal at month 3 and remained

“within normal limits throughout the rest of the wial.

__Increases in serum prolacrin levels above normal

. were transient. At baseline, mean serum prolactin Jevels N

We.re77+71ng/mLforboysandIOl + 8.1 for gids.
Peak levels in boys and girls occurred ar week 4 (28.2'+
14.2 ng/mL in boys and 35.4 = 19.1 ng/mL in gils),
then decreased t0 16.1 # 11.9 and 21.6 + 22.0 ng/mL,
respectively, ar end point (upper limits of normal are
18 ng/mL for boys and 25 ng/mL for girls) (Fig.1). A
total of 205 males had prolactin levels above the nor-
mal limits, as did 26 females. Adverse events that could
potentially be artributed to prolactin elevation were
reported in 32 padents (6.4%). Mild (15 patients)
moderare (10 patients) gynecomastia was seen in 22
boys and 3 girls. Three of these patients-discontinued
trearment In eight patients, gynecomastia resolved
during the study without intervention, Other adverse
events possibly related o prolactin were menstrual dis-
turbances (six patients) and galactorrhea (one patient).
Except for one case of menorrhagia of moderare sever-
ity, all these adverse events were mild and spontane-
ously resolved during the trial.

—B-Gfs

LULgirls

“af LN // \'\ I

Baseiirie Week 4 i Manth 3 Moniir: ' Moril € - Manih 12 ' Erxipoint
Fig. 1 Serum prolactn levels (ag/mL) from baseline 7 end poinr, with the
upper Limit of the normal (ULN) for girs and boys.

No changes in viral signs or elecrrocardiographic val-
ues were of clinical significance. Mean body weight
increased from 36.4 + 13.6 kg ar bascline to 43.4 =

'157kgatendpo'mt,amcanincrcascof70+21kg

(¢ < .001). One half of this weight gain could be ar-
wibuted to developmentally :xpcctcd growth (Ham-

" mill er al., 1979). Weight gain was greatest in the first
"6 months of risperidone treatment and leveled off

thereafter, with lirtle change berween 6 and 12 months.
Mean body mass index increased from 17.9 + 3.6
kg/m® at baseline to 19.8 + 4.2 kg/m at end point, a
mean increase of 1.9 + 0.6 kg/m* (p < .001).

The children’s sexual maturation progressed nor-

_ mally during the trial. The number in Tanner sage 1
decreased from 345 at entry to 186 after 12 months -

““and the number in higher Tanner sc scores xncrcased.

Mean body heighr increased from 139.8 + 0.72 cm ar
baseline to 146.3 + 0.8 cm at month 12, 2 mean in-
crease of 6.9 + .0.2 cm (p < .001),

Pharmacokinetics

Adequate drug exposure was achieved, and the over-
all plasma concentrations of the active moiety (ie.,-
risperidone plus 9-hydroxyrisperidone) remained fairy
constant over the entire study period. The mean
plasma levels of the active moiery were 12.1, 12.5,
12.4, and 12.6 ng/mL at week 4, month 6, month 12,
and end point, respectively. Concentrations of the ac-
tive moiety decreased from a mean peak level of ’
22.3 + 19.8 ng/mL (101 samples) to a mean wough
level of 11.8 + 10.1 ng/mL (958 samples), which is
consistent with the approximately 24-hour half-life of

the active moiety.

Cognifion .

Patients’ scores improved significantly on both tests
of cognitive function. On the MCVLT-CV, mean
change scores at end point were as follows: total long
delay-free recall, 0.7 + 0.1; rotal short delay-free recall,
2.9 + 0.4; and rotal correct, 0.7 + 0.2 (each p < .001
versus baseline by two-sided paired #test). On the Con-
tinuous Performance Task easy and hard tests, the
number of correct responses increased and the number
of errors decreased. Mean change scores at end point
were as follows: total hits, 1.6 + 0.3 and 1.6 = 0.4,
respectively; total false alarms, -2.9 = 0.6 and 4.2 +
0.7, respectively; and total misses, 1.5 = 0.3 and

68 . 7. AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 44:1, JANUARY 2005

JJRE 03849816
Confidential/Produced in Litigation Pursuant to Protective Order



-1.4 % 0.4, respectively (each p < .001 vs. basehne by -

two-sided paired # test).

Effectiveness

Significant improvement was noted at each tme
point after baseline on the primary measure of effec-
" tiveness, the N-CBRF conduct problem subscale

(Table 3). The mean score decreased fom 32.9 +7.5 ar -

- the open-label baseline to 17.0 + 11.0 at end point.
The mean change at end point was -15.8 + 0.5 (p <
.001). This represents a 48% decrease in the mean
score. Considerable improvements were seen from
weeks 1 to 4, and the improverents were maintained
-during the subsequent-11 months. ;

Significant improvements were also seen on the posi-
tive social behavior and problem behavior N-CBRFE

subscales (Fig. 2). Compliant/calm and adaptive/social

both increased significantly (p < .001), with mean
changes of 3.4 + 0.12 and 1.9 £ 0.13, respectively.
Insecure/anxious, hyperactive, self-injury/stereotypic,
self-isolared/rirualistic, and overly sensitive subscale

scores all decreased significandy (p < .001), with mean
- changes of -5.4 + 0.4, -6.8 + 0.3, -1.0 £ 0.2, -1.7 =
0.02, and -2.1 = 0.02, respectively.

On the CGI Severity Scale at baseline, 72% of pa-
tients had marked to extremely severe symproms. At
end point, 12% had marked to extremely severe symp-
toms and 66% were rated as not ill or having mild
symptoms. Mean Aberrant Behavior Checklist total
scores decreased from 64.3 = 25.0 at baseline ro 37.4 +

TABLE 3
Mean Scores and Changes Versus Baseline on the Conduct
Problem Subscale of the Nisonger Child Behavioi Rating Form

No. of Mean + SD Mean = SE
Padents Scores Changes*
Baseline 487 32.9x75 —
Week )
1 479 24.6+10.4 -83+04
3 463 17.8+10.8 -152405
Month
1 479 16.4+10.8 -164+0.5
3 434 16.8x11.0 -16.0+ 0.5
6 411 166112 161z 0.6
9 390 16.0+10.3 -16.6+ 0.6
12 363 15.2+ 104 -17.0z 0.6
End point 496 17.0£11.0 -15.8x0.5

“ p < .001 versus baseline at each time point (rwo-sided paired #
Test). :
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Fig. 2 Improvements from bascline m end point on the Nisonger Child
Behavior Rating Form posirive social behavior and problem behavior sub-
scales, p.< .001 versus baseline on each irem. -

27.0 ar end point, a change of -28.3 + 1.4 (p < .001).
At baseline, the most troublesome symptoms were ag-
gression in 33% of patients, oppositional defiant be-
havior in 30%, and hyperacdvity in 16%. The visual
analog scale scores of the most troublesoine symptom
improved significantly, from 74.3 + 17.9 at baseline to
33.9 + 24.0 at end poiat, a change of -40.3 + 1.3 (p <
.001); considerable improvements were seen during
weeks 1 to 4 and maintained during the following 11
months.

BISCUSSION

The principal and dinically relevant finding of this
study of more than 500 children and: adolescents with
disruptive behavior disorders is that 1 year of treatment
with risperidone was generally safe and effective. Ris-
peridone was well tolerated and substantially reduced
the severity of disruptive behavior. Over the course of
the 1-year study, scores on the N-CBRF, Aberrant Be-

" havior Checldist, and- visual analog scale of most

troublesome symptoms were significantly reduced from
baseline. One indication of the tolerability and effec-
tiveness of treatment with dsperidone in these young
patients was the high overall completion rate (73%)
and low rate of discontmuarion for adverse events (9%)
or insufficient response (49). Risperidone also had a
positive effect on the patients’ social competence (as
reflected in improved prosocizl subscales of the N-
CBREF) and cognitive funcrion.

The only clinically relevant change in [zboratory test
results during the trial was an increase in serum pro-
lactin levels. Few patents discontinued because of pro-
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lactin-refared adverse events, and mean prolactin levels
were similar among padents who discontinued and
completed the trial. The increase above the upper limit
of normal was transient; peak levels were seen after 4
weeks of trearment and then decreased to within nor-
mal limits.. Few adverse events possibly related to el-
evated prolactin levels  were nored. Gynecomastia,
reported in 23 boys and 2 girls, is often observed in
normal pubertal boys (Glass, 1994) and gids (Findling
et al., 2003), so it is not possible w assess the contri-
bution of risperidone without 2 placebo control group.
Both the 48-week trial of risperidone in children (Fin-
dling et al., 2004) and an analysis of combined data
from long-term twrials of risperidone in children and
adolescents (Fmdlmg et al., 2003) reported similar
transient increases in prolactin Jevels and few physical
signs potendally associated with prolactin elevation.
The long-term effects of elevated prolactin levels in the
absence of dlinical signs or symptoms are currently un-
known. It is possible thar the apparent discordance
between prolactin levels and clinical symptoms in these
patients may in part be explained by elevarion of large
prolactn forms that have no clinical activity (Fideleff ex
al., 2000; Larrea er al., 1985; Leslie et al, 2001).
Weight gain was the most common cause of study
discontinuation (in nine patients). Mean body weight
increased 7.0 + 2.1 ke from baseline; however, one half
of this weight gain could be atribured to developmen-
tally expected growth (Hammill et al., 1979). Weight
gain was greatest early on and leveled off thereafrer,
with lirtle change between 6 and 12 months, suggesting
that longer term treatment with zisperidone would not
result in a significant further Wcighx increase. However,
~ counseling regarding dier and exercise may be pmdcnt
" ‘when prescribing risperidone in these patients.
Growth and sexual maruradon as determined by
* change in height and Tanner stage continued as would
be expected for patients in this age group (Hammill e
al., 1979). These findings are consistent with an analy-
sis of the effects of long-term risperidone therapy on
growth and sexual maruration, in which there was no
evidence of delayed puberty or stunted growth in chil-
- dren treated with risperidone for up to 1 year (Dunbar
et al., 2004).

Results of two landmark short-term (6—wcek)
double-blind, placebo-controlled studies of risperidone
in children with disruptive behavior disorders have re-
cently been published (Aman etal.,, 2002; Snyder eral.,

2002). The background characreristics and diagnoses

of the patents in these shor-term trials are similar to
those of our long-term study, as are the treatment out-
comes. Our findings indicate that the short-term ben-
efits of risperidone for children with disruptive
behavior disorders reported by Aman et al. and Snyder
et al. can be maintined over ar leasr 1 year. These
results also confirm the long-term safety and effective-
ness of risperidone reporred by Turgay er al. (2002) in
77 children aged 5-12 years and by Findling et al
(2004) in 105 children aged 5-12 years with severe

disruptive behavior disorders.

The effect of risperidone on problem behaviors may
be due to its interaction with both serotonin and do-
pamine receptors. It has been suggested that impulsive
behaviors induding aggression may result from an im-
balance between dopamine and serotonin (Swann,
2003). Thus, risperidone may have a regulatory effect
on these sysrems that is distinct from its antipsychotic
effect

Limitations

Our study has several limitations. First, this was an
open-label trial withour a control group. Nonetheless,
even though placebo-controlled trizls are generally ac-
cepted as the gold standard, open-lzbel studies, espe-
cially those of the size of this study, resemble more
closely the conditions that may be encountered in clini-
cal practice. A second limitadon is thar we included
only children and adolescents with subaverage intelli-
gence. Whether our findings can be generalized to chil-
dren and adolescents with normal intelligence is not
clear; however, a study by Findling et al. (2000) indi-
cated that risperidone is effective in children with con-
ducr disorder and normal intelligence. Finally, we
focused on children with severe disruptive behaviors.
Unlike disorders such as adult schizophrenia, we do not
yet know whether long-term weatment of disruptive
behaviors in children is useful in all padents. However,
in a study of adolescents given risperidone for aggres-
sion, Buirelaar et al. (2001) observed deterioration in
the 2-week washout phase that followed his 6-week,
double-blind trearment period. Their data suggest that,
at least in patents with the most severe problems,
symproms tend to return when treatment is stopped
and therefore that some pancnrs will benefit from long-

term- treatment
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Clinical Implications

Conventional antipsychotics are cu:rendy used for
long-term treatment of some children with disruptive
behavior disorders in the absence of evidence of long-
term efficacy and safety. '

The strengths of our 1-year study include the large
size of the patiént sample (more than 500 children and
adolescents), the international character (which makes
the results generalizable to three different continents),
and the extensive battery of measurements. The study
indicates that the results of many short-term, open-
Iabel, controlied trials in which risperidone has been
shown to be well tolerated and effective in young pa-
dents with disruptive behavior disorders can now be
extended to the Jong-term management of these pa-

tients. Our dara demonstrarte that long-term treatment

with msperidone is generally well tolerated and that
children and adolescents receiving long-term treatment
with risperidone appear to have a stable response under
study conditions in which there were frequent reevalu-

ations.
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