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ABSTRACT

Objective: The aim of this study was to assess the safety and efficacy of risperidone augmen-
tation of lithium in preschool-onset bipolar disorder (BD) among youth who insufficiently
respond to lithium monotherapy.

Method: Thirty-eight subjects between the ages of 4 and 17 years (mean age = 11.37 + 3.8
years) with onset of BD in preschool years (manic or mixed episode) entered this 12-month
trial. All subjects received lithium monotherapy. Patients who failed to adequately respond
to lithium monotherapy after 8 weeks and those who relapsed after an initial response were
given risperidone augmentation for up to 11 months. The Young Mania Rating Scale (YMRS)
was the primary outcome measure. Response was defined as a =50% decrease from baseline.
Additional data were collected on diagnostic comorbidity, family history, number of hospi-
talizations, perinatal risk factors, history of physical or sexual abuse, Child Depression Rat-
ing Scale—Revised (CDRS-R), Clinical Global Impression (CGI) scale for BD (CGI-BP),
Children’s Global Assessment Scale (C-GAS), and adverse medication effects.

Results: Of the 38 subjects treated with lithium monotherapy, 17 responded, whereas 21 re-
quired augmentation with risperidone. Response rate in the youths treated with lithium +
risperidone was 85.7% (n = 18/21). Significant predictors of inadequate response to lithium
monotherapy requiring augmentation were: (1) attention-deficit/hyperactivity disorder
(ADHD), (2) severity at baseline, (3) history of sexual or physical abuse, and (4) preschool age.
Combination treatment of lithium and risperidone was found to be safe and well tolerated.

Conclusions: A substantial proportion of youth with a history of preschool-onset BD
treated with lithium were either nonresponders or partial responders. Subsequent augmenta-
tion of lithium with risperidone in these cases was well tolerated and efficacious. Potential
predictors of lithium nonresponse identified in this study may guide the choice of medica-
tions earlier in the treatment process.
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INTRODUCTION

RECENTLY PUBLISHED PRACTICE guidelines for
pediatric-onset bipolar disorder (BD) rec-
ommend the use of mood-stabilizer monother-
apy, with an option of augmentation with a
second mood stabilizer or second-generation
antipsychotic  (SGA) for nonresponders
(Kowatch et al. 2005). Common practice when
treating any disorder, including BD, is to begin
with first-line treatments and augment when
necessary (Emslie et al. 2004, Kowatch et al.
2003; Pavuluri et al. 2004a; Pliszka et al. 2003).
Lithium is one of the preferred first-line treat-
ments of mania in adults and was consistently
demonstrated to be superior to placebo in alle-
viating manic symptoms (Bowden et al. 2005;
Small et al. 1991; Segal et al. 1998; Bowden et
al. 1994). Furthermore, lithium reduced the re-
lapse rate in adult bipolar disorder and thus is
an attractive treatment choice for long-term
studies. Despite the paucity of data in pedi-
atric BD, lithium is still the most studied mood
stabilizer (McKnew et al. 1981; Delong and
Nieman. 1983; Gram and Rafaelson 1972; Lena
1979; Kowatch et al. 2000), with the majority
being short-term trials. There were three well-
conducted randomized, monotherapy trials
that involved a lithium arm (Geller et al.
1998a; Findling et al. 2005, Kowatch et al.
2000). The first was an open-label, randomized
trial of lithium, divalproex sodium, and car-
bamazepine for bipolar disorder I and II in
youth 8 and 18 years of age (Kowatch et al.
2000). Response rates in this study were 53%
with divalproex sodium, 38% with lithium,
and 38% with carbamazepine, with no signifi-
cant difference between the groups. The
second study was a double-blind, placebo-
controlled, 6-week trial in youth with bipolar I
or II and major depression with bipolar risk
factors. All subjects had comorbid substance
abuse (Geller et al. 1998a). Lithium was more
efficacious than placebo in improving global
functioning while reducing the percent of sub-
jects with positive urine drug screens. The
third study was a maintenance trial, using a
double-blind design comparing lithium to di-
valproex sodium over 18 months in stable, eu-
thymic bipolar I and II subjects. Children and
adolescents between the ages of 5 and 17 years
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were enrolled (Findling et al. 2005). Although
lithium was as effective as divalproex in post-
poning relapse, at the end of 18 months, only 3
subjects remained in each arm. The majority of
those on lithium monotherapy did not remain
in the trial for more than 4 months. In sum-
mary, lithium monotherapy was effective over
the short term in nearly half of those treated
and prevented relapse but did not appear to be
effective in maintaining recovery beyond 4
months.

Evidence is accumulating that augmenta-
tion of lithium is effective in acute (Findling et
al. 2003a; Kowatch et al. 2003; Kafantaris et al.
2004; 2001a,b) and six-month, (Pavuluri et al.
2004b) prospective trials of pediatric BD.
Kafantaris et al. (2001a,b; 2004) examined se-
verely ill manic adolescents and reported that
antipsychotics plus lithium were superior to
lithium monotherapy, as subjects worsened
after discontinuation of the antipsychotic.
SGAs, in particular, appear to be efficacious in
combination with mood stabilizers in treating
acute symptoms of pediatric BD (DelBello et
al. 2002; Kafantaris et al. 2002a,b; Pavuluri et
al. 2004c).

Among the SGAs, risperidone has been ex-
tensively tested in pediatric populations and
has been found to be safe (Armenteros et al.
1997; McCracken et al. 2002; Snyder et al. 2002;
a et al. 2002; Buitelaar et al. 2001; Findling et al.
2000; Gaffney et al. 2002). Risperidone was
also efficacious and safe in pediatric BD, alone
(Biederman et al. in press) or in combination
(Pavuluri et al. 2004b). Considering the evi-
dence for its efficacy and safety alone or in
combination with lithium for up to 6 months,
risperidone appears to be a viable augmenta-
tion choice with first-line mood stabilizers.

Factors predicting the need for augmenta-
tion with a second agent will help tailor the
treatment. Clinical variables, including comor-
bid attention-deficit/hyperactivity disorder
(ADHD), younger age, abuse and severity of
illness, may be potential predictors of poor lith-
ium response. For example, the presence of co-
morbid ADHD was associated with poor
response to lithium in some studies (Strober et
al. 1988, 1998) but not in another (Kafantaris et
al. 2003). Also, a history of sexual and/or phys-
ical abuse was associated with earlier onset of
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bipolar illness and poorer response to treat-
ment (Leverich et al. 2002). Detecting such fac-
tors may avoid therapeutic delay by
introduing a more appropriate pharmacologi-
cal strategy, such as combination pharmaco-
therapy.

Research suggests that preschool age of
onset may predict for a more virulent course
(Wilens et al. 2002) and require more intense
intervention. Children with very early onset
may go untreated or be offered inappropriate
treatments that complicate the clinical course.
The number of case reports identifying
preschool-onset BD is steadily increasing (Ce-
sena et al. 2002; Mota-Castillo et al. 2001;
Pavuluri et al. 2002a; Poznanski et al. 1984b;
Tuzun et al. 2002). Phenomenological studies
are yielding detailed descriptions of pediatric
BD (Geller et al. 2002a), and attempts are now
being made to carefully characterize these
children (Task Force on Research Diagnostic
Criteria: Infancy and Preschool 2003), with the
aim of providing more appropriate treatment.

Thus, we studied children and adolescents
with a history of preschool-onset BD: (1) To de-
termine the safety and efficacy of risperidone
augmentation for manic and mixed episodes
in those who did not respond to lithium
monotherapy and (2) to determine the predic-
tors of nonresponse to lithium monotherapy.
Based on the nonresponse rates found in pre-
vious studies (Kowatch et al. 2000) and the
greater severity of preschool-onset BD, we hy-
pothesized that substantially more than half of
subjects with preschool onset would respond
insufficiently to lithium monotherapy. We fur-
ther hypothesized that the augmentation with
risperidone would prove to be safe and effec-
tive. Based on the literature, we hypothesized
that comorbid ADHD, earlier age of onset, and
severe stressors, such as child abuse, would be
predictors of poor response to lithium.

METHOD

This was a 12-month, single-site, prospec-
tive, open-label, outpatient study of preschool-
onset BD. The study was approved by the
University of Illinois at Chicago (UIC; Chicago
IL) Institutional Review Board. Parents signed
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consent, and children gave assent to partici-
pate in this trial.

Subjects

Patients that were consecutively referred to
our Pediatric Mood Disorders Program were
screened. Inclusion criteria were: (1) Age be-
tween 4 and 17 years; (2) a Diagnostic and Sta-
tistical Manual of Mental Disorders, fourth
edition (DSM-IV) diagnosis (American Psychi-
atric Association 1994) of current BD, manic or
mixed episode with onset of illness prior to
their 5th birthday; (3) baseline Young Mania
Rating Scale (YMRS; Young et al. 1978) score
=20; and (4) involvement of a parent or
guardian who could provide longitudinal his-
tory. Exclusion criteria included: (1) Evidence
of active substance abuse; (2) mental retarda-
tion; (3) active sucidal ideation or behavior; (4)
the presence of neurological or medical prob-
lems; (5) a history of intolerance to lithium lev-
els of =0.6 mmol/L; or (6) children and
adolescents under the guardianship of the De-
partment of Child and Family Services or
those experiencing current physical or sexual
abuse.

Assessment procedures

Each child and the parent or legal guardian
were interviewed using the Washington Uni-
versity at St. Louis Schedule for Affective Dis-
orders and Schizophrenia (WASH-U-KSADS;
Geller et al. 1998b). The WASH-U-KSADS in-
terviews were completed by a trained masters-
level research assistant (GS), a doctoral-level
nurse practitioner in child psychiatry (JC), or
by a board-certified child and adolescent psy-
chiatrist (MP). Live diagnostic interviews of 10
cases were rated by these three researchers to
establish interrater reliability. By Cohen’s
Kappa, reliability of diagnosis was 0.96 be-
tween MP and GS and 0.98 between MP and
JC. Overall reliability of symptom identifica-
tion was 0.93-0.96 among the three interview-
ers. In addition, all patients underwent a
standard clinical assessment consisting of a di-
agnostic interview with the patient and family.
Data from all sources were combined to make
a consensus clinical diagnosis to decrease the
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likelihood of false positives in very young chil-
dren. Diagnostic differences were resolved in a
weekly consensus conference involving the re-
search team (MP, JC, and GS). Family psychi-
atric history was obtained using the Family
History Screen (FHS; Weissman et al. 2000), re-
vised with the author’s permission to include
the grandparents’ histories. In addition, inter-
viewers collected data on hospitalizations,
perinatal risk factors, temperament, and a
history of physical or sexual abuse. These vari-
ables (along with information on psychopa-
thology) equate with a standard clinical history
and were previously reported to be specifically
relevant in pediatric BD (Chang et al. 2003;
Geller et al. 1998b, 2002b; Hyun et al. 2000; Lev-
erich et al. 2002; Pavuluri et al. 2002b).

Physical examination and laboratory assess-
ments were also obtained. Lab values included
lithium levels, prolactin levels, thyroid func-
tion tests (TFTs), liver function tests, calcium,
phosphorous, uric acid, glucose, total protein,
albumin, cholesterol, creatinine kinase, elec-
trolytes, urinalysis with urine drug screen, a
pregnancy test for females of child-bearing
age, a complete blood cell count, and a base-
line electrocardiogram (ECG). Height, weight,
blood pressure, and heart rate were also ob-
tained. In medication-naive subjects, the phys-
ical examination and laboratory studies were
not repeated if they had been conducted
within the past 3 months. Extrapyramidal
symptoms (EPS) were assessed using the Ab-
normal Involuntary Movement Scale (AIMS;
Guy 1976). Adverse events were recorded
using a comprehensive checklist developed by
our research team (i.e., Pediatric Side Effects
Checklist, P-SEC; Pavuluri and Janicak 2004).

Efficacy and safety measures

The primary efficacy measure was the
YMRS (Young et al. 1978). Secondary measures
included the Child Depression Rating Scale—
Revised (CDRS-R; Poznanski et al. 1984a),
Clinical Global Impression (CGI) scale for BD
(CGI-BP; Spearing et al. 1997), and Clinical
Global Assessment Scale (C-GAS; Shaffer et al.
1983). Two board-certified child and adoles-
cent psychiatrists and a doctoral-level nurse
(MP, MN, and JC) had previously established
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interrater reliability for each rating scale
(Pavuluri et al. 2005). MP and JC completed all
ratings by interviewing the subject and his or
her primary caregiver. Subjects were moni-
tored every 1-2 weeks during the first month
of the trial as a part of standard care for
acutely ill subjects who had recently been
taken off or were on no medications. Ratings
were obtained on a monthly basis.

To monitor safety, laboratory assessments
were obtained on a monthly basis, except for
prolactin, TFT, and ECG, which were repeated
every 3 months. The P-SEC and AIMS were
completed each month by a research nurse in
collaboration with the subjects and their pri-
mary caregivers.

Augmentation based on response

Clinical response was defined as a =50%
change from the baseline YMRS score. Clinical
remission was defined as a change from the
baseline YMRS score =50%; =12 final score;
and a CGI-BP—Improvement score =2 (1 =
much improved and 2 = very much im-
proved); and a final CGAS =51. All other sub-
jects were defined as nonresponders at
endpoint. Risperidone augmentation was ini-
tiated if there was a =50% change from the
baseline YMRS score at any point after 8 weeks
of lithium monotherapy with a minimum of 6
weeks at a therapeutic level. All subjects were
assessed on a monthly basis (baseline and 12
follow-up visits). Response and need for aug-
mentation were determined from 2 to 11
months after the initial trial of lithium
monotherapy. Subjects were not eligible for
augmentation after the 11th month.

Pharmacotherapy

Lithium was the initial mood stabilizer for
all subjects. Treatment was initiated with a sin-
gle dose of 150 or 300 mg (10-30 mg/kg/day)
and increased by 150 or 300 mg every 3 days to
achieve a therapeutic plasma level (i.e., 0.6-1.0
meq/liter at trough) that is conducive to “ade-
quate” clinical progress (Kowatch et al. 2000).
The lithium dose was held constant following
the introduction of risperidone augmentation.
Risperidone was initiated at 0.25 mg per day
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and titrated by increments of up to 0.25-0.5 mg
every 2 days to achieve the maximum tolerable
level by day 7. The maximum allowable dose
was 2 mg per day. This lower dose was chosen,
as risperidone was used as an augmentor and
not the primary treatment, and data suggest
that this dose is adequate for most outpatients
(Pavuluri et al. 2004a). We employed a flexible
dosing strategy instead of a forced titration to
the maximum allowable dose, balancing effi-
cacy with safety and tolerability.

Subjects with a history of ADHD when not
actively manic or depressed, who benefited
from psychostimulants at U.S. Food and Drug
Administration (FDA)-approved doses and
were not negatively affected by them at study
entry, were continued on these medications.
Further dose or brand changes were not per-
mitted during the trial period. If subjects were
not benefiting from psychostimulants at study
entry by parent report, these drugs were dis-
continued. Clonidine (up to 0.3 ng/kg per
day) was allowed as a rescue medication to
treat agitation (Bassarath 2003) to a maximum
of 3 doses per week for a total of 3 weeks over
12 months. Otherwise, no other medications
were allowed. Subjects were off all medica-
tions (no subjects were on fluoxetine just prior
to the study entry that would have required a
5-week tapering period) for a wash out period
of 4-7 days before starting lithium.

Data analysis

We divided the sample according to sub-
jects” needs for augmentation (i.e., those who
remained on lithium monotherapy for the full
12 months versus those who received augmen-
tation therapy, as described above).

We evaluated demographic differences be-
tween the two groups, as well as three sets of
variables possibly associated with insufficient re-
sponse to lithium: (1) Symptom type and sever-
ity; (2) family history variables; and (3) patient
history variables. Because the sample size was
insufficient to employ in a logistic regression
model, we used ¢ tests for continuous variables
and chi-square tests for categorical variables. To
reduce the possibility of experiment-wise error
inflation, we only interpreted differences at the
conservative alpha level of 0.01.
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We wused intent-to-treat (ITT) analyses
(Fisher et al. 1990) with last observation car-
ried forward (LOCF) to assess treatment re-
sponse in the two groups. To determine the
overall effect of augmentation on symptoms,
we compared mean initial and final scores on
the YMRS, CDRS-R, CGI, and C-GAS using
multivariate analysis of variance (MANOVA)
with time (pre-, post-treatment) and assess-
ment measures as within-subjects factors and
augmentation as a between-subjects factor. Fi-
nally, to examine the patterns of response, we
plotted scores on the YMRS and CDRS-R over
the course of treatment for both groups.

RESULTS

Subjects

A total of 64 subjects underwent the diag-
nostic interview at our Pediatric Mood Disor-
ders Program. Forty-five subjects fulfilled the
inclusion criteria. Thirty-eight subjects com-
pleted ratings on at least two occasions and
were included in the analyses. The seven sub-
jects excluded from the study included 2 who
were inadequately dosed because of side ef-
fects with lithium and dropped out before the
completion of assessment on the first visit; 2
who moved out of the area before completing
1 month of treatment; 1 who declined to ac-
cept study medication; and 2 who could not
be located for follow-up after initial enroll-
ment. The Consolidated Standards of Report-
ing Trials (CONSORT) flow chart of this trial
is depicted in Figure 1. The length of time
subjects received study medication ranged
from 6 to 52 weeks (mean = of 31.4 [+ 18]
weeks).

Demographics and clinical pattern

Demographic information for the overall
sample, the group that required risperidone
augmentation (lithium+risperidone), and the
group that did not require augmentation (lith-
ium monotherapy) is summarized in Table 1.
There were no significant differences between
these two groups on any of the demographic
variables considered.
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Assessed for eligibility
using WASH-U-KSADS

(n=064)

Enrollment

Did not meet inclusion

criteria
(n=19)

Allocation

Allocated to lithium monotherapy (n = 45)
Received allocated intervention (n = 38)
Did not receive allocated intervention (n = 7)
Inadequate dosage owing to side effects of lithium (n = 2)
Declined treatment after allocation (n = 1)
Moved out of area (n = 2)
Could not be located (n = 2)

Responders (n=17)
continued on lithium monotherapy

Partial responders or nonresponders
(n=21)
augmented with risperidone

Analysis

Analyzed (n =38)

FIG. 1. CONSORT flow chart of risperidone augmentaion of lithium in preschool-onset bipolar disorder study.
CONSORT = The Consolidated Standards of Reporting Trials.

Variables associated with poor
response to lithium

To examine the variables that characterized
partial response or nonresponse to lithium, we
conducted t tests and chi-square tests comparing
responders and insufficient responders on initial
severity, family history, and patient history vari-
ables. The results are reported in Table 2.

The first panel of Table 2 shows the results
from the analysis of initial symptom severity.
Initial severity of ADHD symptoms was sig-
nificantly associated with a higher probability
of insufficient response to lithium monother-
apy (p < 0.001). The second panel of Table 2
shows the results from the analysis of family
history variables, none of which were signifi-
cantly associated with insufficient response to
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TABLE 1.
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DEMOGRAPHIC CHARACTERISTICS OF STUDY SAMPLE, BY TREATMENT GROUP (N = 38)

Mean (+ SD) or percent of sample

Lithium +
Lithium risperidone Total sample
Variables m=17) m=21) (N =38)

Demographic Characteristics
Mean age in years (SD) 12.5 (£ 3.12) 10.48 (= 4.13) 11.37 (+ 3.80)
Mean socioeconomic status (SD) 2.35 (+1.73) 2.95 (+1.43) 2.68 (+ 1.58)
Ethnicity (%)

African-American 31.3% 14.3% 21.6%

Caucasian 56.3% 66.7% 62.2%

Hispanic 12.5% 19.0% 16.2%
Gender (males) 70.6% 81.0% 76.3%
Comorbid Diagnosis (%)
ADHD 64.7% 90.5%* 78.9%
Oppositional defiant disorder 41.2% 52.4% 47.4%

ADHD = attention-deficit/hyperactivity disorder.

SD = standard deviation; *p < 0.01.

lithium monotherapy. The third panel of Table
2 reports the analysis of patient history vari-
ables. Preschool age at the first visit and his-
tory of physical or sexual abuse were
significantly associated with poor response to
lithium monotherapy (p < 0.01). Of the 13 sub-
jects (34.2%) who had a history of abuse, only 1
had posttraumatic stress disorder (PTSD) and
responded to lithium monotherapy.

Symptomatic response in ITT sample

Of the 38 subjects initially treated with lith-
ium, 17 (44.7%) responded to lithium
monotherapy over the entire 12 months of the
study. Figure 2 shows the pattern of response
on the YMRS and CDRS-R for those in the lith-
ium monotherapy group.

Twenty-one subjects (55.3%) were insuffi-
cient responders after a minimum of 8 weeks
and were augmented with risperidone. At the
end of 12 months, the response rate, as defined
by a >50% reduction from baseline on the
YMRS, was 85.7% (n = 18/21) in the aug-
mented group. The modal time at which aug-
mentation began was 8 weeks, and the median
was 13 weeks. Figure 3A shows the length of
treatment in months from the date of augmen-
tation. No subject participated in the study for
more than 12 months. However, the lengths of

time prior to and following augmentation dif-
fered substantially among the children. Figure
3B shows the response pattern for initial poor
responders to lithium monotherapy, who then
received risperidone augmentation. As with
Figure 3A, these averages are centered at the
point of augmentation. Of the 17 subjects who
were lithium responders, 9 (53%) achieved re-
mission (YMRS score =50% change from base-
line and =12 final score + CGI-BP-I =2 +
CGAS =51). Among the augmented group,
57.1% (12/21) maintained remission at the end
of 12 months. Treatment response is summa-
rized in Table 3.

Medication dosing

At the end of the study (EOS), the mean (stan-
dard deviation) total daily dose for the lithium
responders was 825 (+ 350) mg/day, with an av-
erage EOS blood level of 0.92 mmol/L. The
mean dose (standard deviation) of lithium
among those augmented with risperidone was
775 (+ 400) mg/day, with an average EOS level
of 0.87 mmol/L. In the augmented group, the
mean dose of risperidone was 0.99 (+ 0.48) mg.

Concomitantly administered medications
included stimulants in 30% (monotherapy: n =
2; augmentation: 7 = 9) and clonidine in 23.7%
(monotherapy: n = 1; augmentation: n = 8).
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TABLE 2. VARIABLES ASSOCIATED WITH INSUFFICIENT LITHIUM RESPONSE (N = 38)

Means or percentages

Lithium +
Lithium  risperidone
Variable (n=17) (n=21) t(36) or x2 (1, N = 38)«
Initial Symptom Severity Variables
Mean CGI ADHD severity at first visit 3.88 5.52 3.69**
Mean CGI psychosis severity at first visit 212 3.05 1.57
Mean CGI aggression severity at first visit 5.18 5.67 1.29
Mean CGI depression severity at first visit 3.94 4.24 0.57
Mean CGI mania severity at first visit 5.35 5.95 2.21
Mean CGI sleep problems severity at first visit 3.12 3.90 1.31
Mean CGI overall severity at first visit 5.53 6.00 1.83
Suicidal ideation and behavior at first visit 58.82% 38.10% 1.62
Thought disorders at first visit 94.10% 100.00% 1.27
Grandiosity at first visit 82.40% 90.50% 0.54
Family History Variables
Bipolar disorder 53.3% 66.7% 0.65
Depression 62.5% 57.1% 0.11
Alcoholism 43.7% 28.6% 0.92
Drug abuse 43.7% 33.3% 0.41
Patient History Variables
Special education 64.7% 76.2% 0.60
Previous hospitalization 29.3% 14.3% 1.94
Perinatal risk 18.8% 28.6% 0.48
Difficult temperament 50.0% 66.7% 1.05
Preschool age at first visit 0.0% 33.3% 6.94%
History of antidepressant use 35.3% 47.6% 0.58
History of stimulant use 52.9% 66.7% 0.74
History of physical or sexual abuse 19.0% 52.9% 4.79*

Note. N = 38.

CGI = Clinical Global Improvement; ADHD = attention-deficit/hyperactivity disorder.
at tests are used to compare means, x?2 tests to compare proportions.

*p <0.01; *p < 0.001.

EOS medications were limited to stimulants in
30% (n = 11). With regard to comorbid ADHD
(n = 30; 78.9%), among augmented subjects
with comorbid ADHD, a significantly higher
percent (53%) received stimulants during the
study than did monotherapy subjects with co-
morbid ADHD (18%) (chi-square [1, n = 38] =
4.87;p < —0.05).

Medication tolerability

Two subjects withdrew from the study be-
cause of lithium intolerance. The most com-
mon adverse events reported by the subjects
and/or their guardians, at least once during
the treatment trial, are summarized in Table 4.

There were no significant differences between
groups for any of these adverse events.

The mean (standard deviation) baseline
weight of study participants was 40.6 (+ 4.2) kg,
and at EOS, 44.1 (+ 4.4) kg. The weight gain
from baseline to EOS was within expected lim-
its, according to weight charts provided by the
National Center for Health Statistics of the Cen-
ters for Disease Control and Prevention (CDC
2003) for both genders and age groups. Labora-
tory parameters were normal in all subjects ex-
cept for prolactin elevation in 2 subjects on
risperidone (58 png/L and 49 pg/L). There were
no reported clinical sequelae associated with the
prolactin elevation in these 2 subjects, and nei-
ther subject was discontinued from the study.
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FIG. 2. Child Depression Rating Scale—Revised (CDRS-R) and Young Mania Rating Scale (YMRS) scores over the
course of treatment: Lithium monotherapy group (n = 17).

TaBLE 3. END-OF-STUDY (EOS) TREATMENT RESPONSE

Lithium +
Lithium risperidone Total sample
Variable m=17) (mn=21) (N =38)
Treatment response

YMRS mean (SD) 7.06 (+ 4.28) 7.43 (+4.51) 7.26 (+ 4.35)
CGI-S mean (SD) 1.64 (+ 0.80) 1.89 (+0.76) 1.78 (= 0.78)
CDRS-R mean (SD) 30.94 (+9.75) 29.47 (= 9.91) 30.14 (= 9.72)
CGI-I overall =2 (%) 76.5% 66.7% 71.1%
C-GAS 57.65 (+7.89) 55.14 (+ 6.03) 56.26 (+ 6.94)

YMRS = Young Mania Rating Scale; CGI-S = Clinical Global Impression—Severity;
CDRS-R = Child Depression Rating Scale—Revised; CGI-I = Clinical Global Impression—
Improvement; C-GAS = Children’s Global Assessment Scale; SD = standard deviation.
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group, n = 21. Vertical centerline indicates point of augmentation. Negative numbers are months prior to
augmentation, and positive numbers are months following augmentation.

FIG. 3. (A) Duration of treatment in months by subject, centered at the point of augmentation. Lithium + risperi-
done group (n = 21). Vertical line indicates point of augmentation , and negative numbers are months prior to aug-
mentation. Positive numbers are months following augmentation. (B) Child Depression Rating Scale—Revised
(CDRS-R) and Young Mania Rating Scale, (YMRS) scores scores over the course of treatment: Lithium + risperidone
group, (n = 21). Vertical line indicates point of augmentation. Negative numbers are months prior to augmentation
and positive numbers are months following augmentation.
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TABLE 4. MoOST COMMON ADVERSE EVENTS REPORTED IN
CHILDREN WITH PRESCHOOL-ONSET BD

Percent (n)

Lithium +
risperidone
Adverse event Lithium (n=17) (n=21)
Weight gain 41.2(7) 52.4 (11)
Nausea/vomiting 41.2 (7) 429 (9)
Increased appetite 35.3 (6) 47.6 (10)
Stomach pain 41.2(7) 38.1(8)
Sedation 35.3 (6) 33.3(7)
Polyuria 17.6 (3) 23.8 (5)
Enuresis 23.5(4) 23.8 (5)
Tremor 41.2 (7) 38.1 (8)
Restlessness 29.4 (5) 33.3(7)
Stiffness of muscles 5.9 (1) 14.3 (3)
Fatigue 29.4 (5) 21 (6)
Cognitive dulling 35.3 (6) 33.3(7)
Flu-like symptoms 17.6 (3) 19 (4)
BD = bipolar disorder.
DISCUSSION

Our central finding was that in those insuffi-
ciently responding to lithium monotherapy,
risperidone augmentation produced an 85.7% re-
sponse rate. Augmentation with risperidone was
well tolerated, with no serious adverse events.
Among children with preschool-onset BD, the re-
sponse rate on monotherapy was less than half
and was similar to that demonstrated by Kowatch
et al. (2000). Similarly, the response rate on the
combination regimen was similar to the rates re-
ported in studies using a mood stabilizer plus a
second generation antipsychotic (DelBello et al.
2002; Kafantaris et al. 2001a,b; Kowatch et al. 2003;
Pavuluri et al. 2004b).

There were two additional observations in
relation to the trajectory of response over 12
months. The majority of subjects improved in
a manner consistent with the pattern shown in
Figure 2 (i.e., rapid improvement for the first
few months, followed by more gradual im-
provement). A few subjects on lithium
monotherapy showed gradual improvement
over the 12 months of the study. Secondly,
among those that were subsequently aug-
mented, there was a transient initial reduction
in depressive symptoms, and to a lesser de-
gree, in manic symptoms, with lithium mono-
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therapy. As is shown in Figure 3B, sustained
improvement and persistent decline in symp-
toms were noted only after augmentation in
this group.

Variables associated with insufficient re-
sponse to lithium included ADHD severity at
baseline, a history of physical or sexual abuse,
and preschool age at time of study. Our results
are similar to those of Strober et al. (1988,
1998), who found that comorbid ADHD was
associated with poor response to lithium
monotherapy. In our sample, a history of stim-
ulant use did not predict augmentation, but a
higher percentage of children in the aug-
mented group were on stimulants during the
study. It is conceivable that the use of stimu-
lants may have impeded response to lithium
monotherapy; however, the small sample size
makes such a difference difficult to detect. The
effects of stimulants in this population are un-
clear, with some studies reporting a worsening
of mania with stimulants (Biederman et al.
1999, 2000; DelBello et al. 2001; Mota-Castillo
et al. 2001; Soutullo et al. 2002) and others
finding no negative effects (Carlson et al. 2002;
Carlson 2003; Scheffer et al. 2005).

Our finding that a history of physical or sex-
ual abuse was associated with poor response
to lithium monotherapy is also consistent with
previous reports. Leverich et al. (2002) found
that such a history was associated with earlier
onset of bipolar illness, greater comorbidity,
accelerated cycling, a more severe course of ill-
ness, and treatment resistance. The causal di-
rection is not clear. It is possible that abuse
(physical, emotional, or sexual) may cause af-
fect dysregulation, as has been shown in adult
studies (Hyun et al. 2000; Leverich et al. 2002).
Alternatively, it is possible that child abuse
and treatment resistance are both caused by
genetic predispositions to affective disorders
(Hyun et al. 2000). It is also possible that the
combination of genetic vulnerability and psy-
chosocial stressors related to the abuse result
in a more severe form of the illness, requiring
augmentation and a greater need for rescue
medications, such as clonidine.

We also found that preschoolers with BD
were less likely than school-aged children to
respond to lithium monotherapy and to re-
quire augmentation. Given the small sample
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size of preschoolers in this study (n = 8), how-
ever, this observation must be interpreted with
caution. This is the first study to suggest that
preschool age at the time of illness onset may
be associated with a poorer response to lith-
ium among children with BD.

Prolactin elevation in 2 subjects on risperi-
done did not produce clinical symptoms dur-
ing the trial period. The safety data in
previously published risperidone trials suggest
that there is an initial prolactin elevation at the
end of 4-6 weeks, with subsequent reduction
in levels on follow-up (Findling et al. 2003b).
The clinical significance of this phenomenon
needs to be explored in future studies.

In practice, clinicians either avoid medica-
tions in preschoolers until the disorder pro-
gresses or quickly proceed to combination
strategies given the severity of symptoms with
early-onset BD. This study provides empirical
evidence advocating for the treatment of
preschoolers and outlines the context for
risperidone augmentation of lithium in both
younger and older preschool-onset BD chil-
dren. Although this study shows that lithium
monotherapy may be sufficient for approxi-
mately 50% of children, it also suggests that
many will benefit from augmentation. Overall,
this measured approach for mood stabilization
produced a good rate of clinical response in
the sample. Our study also identified signifi-
cant variables associated with inadequate re-
sponse to lithium monotherapy that may
indicate the need for augmentation. We at-
tempted to bridge the gap of evidence-based
research and community practice (McClellan
and Werry 2003) by providing support for
combination treatment in very young children.

Limitations

There were several limitations to our trial
that need to be considered. Firstly, a history of
preschool onset of illness was elicited from a
lifetime diagnostic interview in the majority of
the subjects and was not prospective in nature.
To increase the accuracy, we utilized the
WASH-U-KSADS, which has been shown to
reliably elicit a lifelong history of the onset and
offset of the BD symptoms (Geller et al. 1998b).
Secondly, there is a lack of diagnostic instru-

347

ments for preschoolers. Because the WASH-U-
KSADS was only validated for children over 8
years of age (Geller et al. 1998a), we also relied
on our diagnostic acumen. Thirdly, this study
was limited by the small sample of children
with preschool onset and the small sample of
preschool age children during the study. Re-
sults from larger multisite studies may yield
more conclusive results. Fourthly, we did not
randomize nonresponders to receive risperi-
done augmentation in this exploratory study.
Thus, it is possible that continued use of
monotherapy would have produced long-term
results that may not differ from augmentation.
Withholding a potentially effective treatment
in a disabling disorder for 12 months is ethi-
cally problematic. Randomized, placebo-
controlled trials, in which nonresponders are
assigned either to augmentation or continued
monotherapy, could provide more definitive
evidence. Fifthly, the potential bias in diagno-
sis and outcome ratings inherent in any open
trial may have been present in this study. To
decrease the likelihood of bias, we used three
trained diagnostic interviewers. Additionally,
the outcome ratings were checked for reliabil-
ity by a second board-certified child psychia-
trist blinded to treatment condition.

CONCLUSIONS

In summary, we found that: More than half
of these preschool-onset BD subjects did not re-
spond to lithium; severity of ADHD at base-
line, a history of physical or sexual abuse, and
preschool-age illness onset were significantly
associated with an increased likelihood of poor
response to lithium monotherapy; and aug-
mentation with risperidone in youth with
preschool-onset BD with inadequate response
to lithium monotherapy was safe and effective.
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