JOURNAL OF CHILD AND ADOLESCENT PSYCHOPHARMCOLOGY
Volume 19, Number 5, 2009

© Mary Ann Liebert, Inc.

Pp. 529-538

DOI: 10.1089/cap.2008.0142

Original Article

Prescribing Patterns for Treatment of Pediatric
Bipolar Disorder in a Specialty Clinic

Mona P. Potter, M.D., Howard Y. Liu, M.D., Michael C. Monuteaux, Sc.D.,
Carly S. Henderson, B.A., Janet Wozniak, M.D., Timothy E. Wilens, M.D., and Joseph Biederman, M.D.

Abstract

Objective: The aim of this study was to describe prescribing practices in the treatment of pediatric bipolar disorder in a
university practice setting.

Method: A retrospective chart review was performed on 53 youths diagnosed using Diagnostic and Statistical Manual of
Mental Disorders, 4™ edition (DSM-IV), criteria with bipolar spectrum disorder under the active care of child psychiatrists
practicing in a pediatric psychopharmacology specialty clinic. Current medications, doses, and related adverse events were
recorded. Clinicians were asked to provide a target disorder (bipolar mania/mixed state, depression, attention deficit
hyperactivity disorder [ADHD], or anxiety) for each medication to the best of their ability. The Clinical Global Impressions—
Severity (CGI-S) scale was used to measure severity of each disorder before treatment and the Clinical Global Impressions—
Improvement (CGI-I) was used to quantify the magnitude of improvement with treatment. Meaningful improvement of the
disorder was defined by CGI-I score of 1 or 2.

Results: The mean number of psychotropic medications per patient was 3.0 £ 1.6. A total of 68% of patients were treated for
co-morbid disorders; 23% of patients were treated with monotherapy, primarily with second-generation antipsychotics.
Mania improved in 80% of cases, mixed state improved in 57% of cases, ADHD improved in 56% of cases, anxiety improved
in 61% of cases, and depression improved in 90% of cases.

Conclusion: The management of pediatric bipolar disorder often requires multiple medications. For the treatment of mania/
mixed states, clinicians prescribed second-generation antipsychotics more frequently than mood stabilizers, especially in the
context of monotherapy. Co-morbidity was a frequent problem with moderate success obtained with combined pharmaco-
therapy approaches. Further psychosocial strategies to augment pharmacotherapy may improve outcome while reducing the
medication burden in pediatric bipolar disorder.

Introduction

DESPITE CONTROVERSY, THERE IS INCREASING CONSENSUS that
pediatric bipolar disorder is a valid and prevalent disorder
associated with serious functional impairment (Carlson and Kelly
1998; Wozniak et al. 2003; Geller et al. 2004; Wozniak et al. 2005;
Birmabher et al. 2006; McClellan et al. 2007; Moreno et al. 2007)
and continuity into early adulthood (Geller et al. 2008). A retro-
spective study of 480 adult bipolar patients found that those re-
porting childhood-onset bipolar illness had more lifetime episodes
of mania and depression, more co-morbid mental illness, and more
rapid cycling than patients with adult onset bipolar disorder
(Leverich et al. 2007). Similar findings were reported in the Sys-
tematic Treatment Enhancement Program for Bipolar Disorder
(STEP-BD) study of 1000 adult bipolar patients, finding that early-
onset bipolar patients reported greater co-morbid anxiety and
substance abuse, more recurrences of mood episodes, shorter pe-

riods of euthymia, and greater incidence of suicide attempts and
violence (Perlis et al. 2004).

Many studies indicate that pediatric bipolar disorder causes sig-
nificant emotional, academic, and social impairment in preschool,
prepubertal, and adolescent youth (Wozniak et al. 1995; Geller et al.
2000a; Geller et al. 2000b; Wilens et al. 2003a; Craney and Geller
2003; Pavuluri et al. 2005; Axelson et al. 2006; Kowatch and Del-
Bello 2006; Danielyan et al. 2007; Goldstein et al. 2009). Studies
across many sites document the utility of pharmacotherapy treat-
ment for pediatric bipolar disorder (Kowatch et al. 2000; Delbello
et al. 2002b; Findling et al. 2003; Kowatch et al. 2003; Biederman
et al. 2005b; Biederman et al. 2005¢; Findling et al. 2005; Bieder-
man et al. 2007a; Biederman et al. 2007b; DelBello et al. 2006;
Findling et al. 2006).

Although to date, only lithium, risperidone, and aripiprazole have
Food and Drug Administration (FDA) approval for the treatment of
pediatric bipolar disorder, in 2007 the American Academy of Child
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and Adolescent Psychiatry released a practice parameter re-
commending treatment for pediatric bipolar disorder with a tradi-
tional mood stabilizer such as lithium or valproic acid and/or an
atypical antipsychotic medication (McClellan et al. 2007). In clin-
ical practice, children and adults with bipolar disorder are commonly
treated with more than one medicine. For example, we reported that
children with pediatric bipolar disorder receive on average three
medicines (Wozniak et al. 2003). There is an emerging research base
supporting the efficacy of multiple medications in pediatric bipolar
disorder, with combined approaches targeting symptoms of mania
and psychiatric co-morbidity (Kafantaris et al. 2001a; Kafantaris
et al. 2001b; DelBello et al. 2002a; Delbello et al. 2002b; Findling
et al. 2003; Kowatch et al. 2003; Pavuluri et al. 2004b; Scheffer et al.
2005; Findling et al. 2006; Findling et al. 2007). Indeed, a study
applying an evidence-based pharmacotherapy algorithm to pediatric
bipolar disorder patients found that few patients were able to remain
on monotherapy with lithium, divalproex, or a second-generation
antipsychotic over the course of 18 months, and the majority re-
quired combination therapy to achieve significant stabilization
(Pavuluri et al. 2004c). The use of multiple medicines in the man-
agement of adult bipolar disorder has also been documented in the
STEP-BD study (Ghaemi et al. 2006). Yet uncertainties remain as to
the extent of this practice and the reasons underlying combined
pharmacotherapy. In addition, safety concerns persist as to the long-
term use of antipsychotics and mood stabilizers in children (Correll
2007; Correll 2008).

Few studies address the safety and efficacy of combined phar-
macotherapy for the attendant co-morbid conditions commonly
seen in pediatric bipolar disorder (Scheffer et al. 2005; Chang et al.
2006). Pediatric bipolar disorder is a highly co-morbid condition
(Kowatch et al. 2005a) with high rates of conduct disorder (Bie-
derman et al. 1999; Wozniak et al. 2001), anxiety disorders (Bir-
maher et al. 2002; Wozniak et al. 2002; Harpold et al. 2005; Masi
et al. 2007), and attention-deficit/hyperactivity disorder (ADHD)
(Borchardt and Bernstein 1995; Geller et al. 1995; Lewinsohn et al.
1995; Biederman et al. 1996; West et al. 1995a; West et al. 1995b;
Wozniak et al. 1995; Wozniak and Biederman 1996; Post et al.
2004; Reich et al. 2005), all of which might be responsive to ad-
ditional pharmacological intervention.

The main aim of this study was to quantify the pharmacological
approaches in the management of pediatric bipolar disorder by
child and adolescent psychiatrists practicing in a pediatric psy-
chopharmacology specialty clinic. To this end, we conducted a
naturalistic study consisting of a retrospective audit of the clinical
records of pediatric patients with bipolar and bipolar spectrum
disorders. Our aim was to assess the number of psychotropics used
in individual patients, determine the reason for their use, estimate
the degree of improvement, and calculate the adverse effect burden
of the medications. Based on recent trends in the pharmacotherapy
of pediatric bipolar disorder, we hypothesized that the most fre-
quent medication prescribed to pediatric bipolar disorder patients
would be second-generation antipsychotic medications. Further-
more, we hypothesized that the presence of co-morbid disorders
accounted for the majority of additional medications used in this
population.

Methods

We conducted a retrospective, unblinded chart review to gather
information regarding the psychopharmacologic treatment of youth
with bipolar and bipolar spectrum disorder and performed a cross-
sectional examination of the outcomes. Permission to conduct this
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research with deidentified data was obtained from the institutional
review board.

The subjects were children and adolescents currently under the
care of board-certified child and adolescent psychiatrists (J.B.,
T.W., and J.W.) in the outpatient pediatric psychopharmacology
clinic at a major university center, Massachusetts General Hospital.
We reviewed electronic medical records with the treating psychia-
trists to identify active patients (seen within the last year) ranging in
age from 4 to 19 years old who were diagnosed with bipolar disorder
or bipolar spectrum disorder. All diagnoses were made by the
treating psychiatrists using Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-1V) criteria (American Psy-
chiatric Association 1994; American Psychiatric Association 2000).
We generated an alphabetical patient list for each clinician and
collected data for the first 10-20 patients on the list that carried the
diagnosis of bipolar disorder and bipolar spectrum disorder. Each
clinician contributed data on no more than 20 patients to avoid
skewing the data toward any one clinician’s prescribing practices.
We restricted the study to those seen at least once over the last year
to ensure that clinicians would be able to easily recall the cases and
assign accurate severity and improvement scores, which would be
compromised if the patient had been seen over a year previously. In
addition, we wanted to minimize biases that might occur in re-
porting on the last 10-20 patients seen, because these could repre-
sent frequently seen high-acuity patients. There were no exclusion
criteria.

The data obtained for each subject included age, gender, psy-
chotropic medications, doses, and adverse events (obtained by
spontaneous patient report as well as by clinician query during
treatment) associated with each medication. For each medication,
we asked clinicians to identify a target disorder for each medication
to the best of their ability (bipolar mania/mixed state, depression,
ADHD, or anxiety). For example, if the target symptom for a
specific medication was irritability, clinicians were asked to iden-
tify to the best of their ability whether they assessed the irritability
to be from mania, mixed state, or depression. The severity of each
disorder at the time the subject entered the clinic was recorded
using the National Institute of Mental Health Clinical Global Im-
pressions Scale—Severity (CGI-S) [1 =not ill; 7 =extremely ill].
The improvement on the current treatment was measured using the
Clinical Global Impressions Scale—Improvement (CGI-I) [1 = very
much improved; 7=very much worse] (Conners and Barkley
1985). Ratings were made retrospectively at the time of the study
by the treating clinicians based on chart notes and knowledge of the
patients.

Data were gathered to determine the number and types of
medications used to treat psychopathology in the subjects, the
reason for their use, the rates of improvement (meaningful im-
provement was defined as CGI-I <2) of each disorder with medi-
cation treatment and the severity of adverse events related to the
medications (rated by using a separate CGI-S for Adverse Events).
All data are presented as percentages, absolute numbers, or
mean = standard deviation (SD) unless otherwise described.

Results

Sociodemographic and clinical characteristics
of sample

Data on therapeutics from 53 consecutive charts of youths with
bipolar disorder or bipolar spectrum disorder were evaluated. Table
1 summarizes demographical and clinical information of the sam-
ple. The mean age of the sample was 13 4 3.6 years (range 4-19
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TABLE 1. DEMOGRAPHICS AND CLINICAL CHARACTERISTICS

Number of Patients Percent of Patients

Total

<12 years old

Males

Treated for co-morbid diagnosis
Treated for Depression

Treated for ADHD

Treated for Anxiety

Mean Age (years)

Mean number of psychotropic medications
CGI-S Mania/Mixed state

CGI-S Depression

CGI-S ADHD

CGI-S Anxiety

53
18 34%
39 74%
32 68%
18 34%
32 60%
14 26%
Mean Standard Deviation
13 +3.6
3 +1.6
5.6 +0.69
5.3 +0.64
4.8 +0.82
5 +0.69

Abbreviations: ADHD = Attention-deficit/hyperactivity disorder; CGI-S = Clinical Global Impressions—Severity.

years); 18 (34%) were children <12 years of age and 39 (74%) were
male. Seventeen patients (32%) were receiving pharmacological
treatment for mania compared with 35 patients (67%) for mixed
state; 1 patient was receiving only cognitive behavioral therapy
(CBT) to address bipolar symptoms (plus psychotropic medication
to address psychiatric co-morbidity). Thirty six (68%) youths were
receiving an additional medication for treatment of a co-morbid
diagnosis—18 (34%) for depression, 32 (60%) for ADHD, and 14
(26%) for an anxiety disorder. The syndrome-specific pretreatment
mean CGI-S scores ranged from 4.8 to 5.6, indicating moderate to
marked severity of illness (see Table 1 for details).

The mean number of current psychotropic medications per pa-
tient was 3.0 &= 1.6. Medications included (not mutually exclusive)
second-generation antipsychotics (n =46 [87%]), central nervous
system stimulants (n =19 [36%]), mood stabilizers (lithium car-
bonate, divalproex sodium, and carbamazepine) (n=11 [21%]),
nonstimulant anti-ADHD medications (n =9 [17%]), -2 agonists
(n=9 [17%]), benzodiazepines (n =7 [13%]), selective serotonin
reuptake inhibitors (SSRI) (n =5 [9.4%]), non-SSRI antidepressants
(n=15 [9.4%]), and other antiepileptic medications (n =3 [6%]).

As depicted in Fig. 1, 12 patients (23%) were treated with
monotherapy. Of patients receiving monotherapy, 10 patients (19%
of all patients) were treated with second-generation antipsychotic
monotherapy: 7 Patients (13% of all patients) with aripiprazole, 2
patients (4%) with risperidone, and 1 patient (2%) with paliper-
idone. Of the remaining 2 patients on monotherapy, 1 patient was
treated with guanfacine and the other patient with dexmethylphe-
nidate (bipolar symptoms were managed with cognitive behavioral
therapy alone). None of the patients was on monotherapy with a
mood stabilizer.

Medications specifically targeting mania/ mixed state

The mean number of medications used specifically to tar-
get mania/mixed state per patient was 1.4 £ 0.9. These medications
included second-generation antipsychotics (n =46 [87%]), mood
stabilizers (n =11 [21%]), other antiepileptic medications (oxcar-
bazepine) (n=3 [6%]), first-generation antipsychotics (n=3
[6%]), guanfacine (n=1 [2%]), and a f-blocker (n =1 [2%]).

As shown in Fig. 2A, 60% (n=132) of all patients were being
treated with a second-generation antipsychotic as the only medi-
cation to address mania/mixed state specifically versus 2% (n=1)
of patients who were being treated with a mood stabilizer (lithium)

as the only treatment to target mania/mixed state. Eighty seven
percent (n =46) of patients were on at least one second-generation
antipsychotic medication compared with 21% (n=11) of patients
who were on at least a mood stabilizer to target mania/mixed state.
Eleven percent (n = 6) of patients were on a combination of second-
generation antipsychotic medications and 15% (n=8) were on a
combination of a second-generation antipsychotic plus mood sta-
bilizer.

Figure 2, B and C, demonstrates the use of specific antipsychotic
medications and mood stabilizers, respectively. As shown in
Fig. 2B, 45% (n=24) of all patients were being treated with ar-
ipiprazole; 26% (n=14) of all patients were on aripiprazole as
the only psychopharmacologic treatment to address mania/mixed
state.

Table 2 shows the average doses of second-generation antipsy-
chotic medications and mood stabilizers used to target mania/
mixed state.

Medications for co-morbid conditions

Medications used to target depression and ADHD are shown in
Fig. 3, aand b, respectively. The mean number of medications used
specifically to treat depression was 1.2+0.43 and ADHD was

13% aripirazole monotherapy

4% risperidone monotherapy

2% paliperidone monotherapy
2% guanfacine monotherapy
2% dexmethylphenidate (+CBT)

7%
Combination treatment

FIG. 1. Distribution of patients on monotherapy compared to
combination pharmacotherapy. The majority of patients required
combination treatment. Aripiprazole was the most commonly used
medication for monotherapy. CBT, Cognitive behavioral therapy.



532 POTTER ET AL.
A
100
B Total
80 4 O Only medication to
targer mania/mixed
2 - state
Q
‘g 60 & Combination with
ks 7] mood stabilizer
af)) 40 7 Combination with
5] - SGA
a
20 + O Combination with
other medication
class
Mood Other AED
SGA Stabilizer FGA
Medication
B so
2 40+ B Combination treatment
2
‘(B‘ 4
o 304 O Only medication to target
S mania/mixed state
= 4
© 20+
o)
a 4
10
0 - : : m =
NI & @ RS RS o
&o @@ \60 @Q\ \bo \bo Q\cﬁb
& & & & ¢ &
W7 T e
Medication
C 18
16 o
14 O Only medication to target
g mania/mixed state
2 12
S 10 B Combination treatment
S g
€
§ 6
t .
2
ol
<® - & @
N (2 R N
& Ee & R
2 R A\ %
& RS &
@ O >
& ° &
© Medication ©

FIG. 2. Medications used specifically to target mania/mixed state. (A) All medication classes used to target mania/mixed state. The
majority of patients were on at least one second-generation antipsychotic medication. Similarly, of patients receiving only one
medication to target mania/mood symptoms, a majority received a second-generation antipsychotic medication. (B) The use of specific
antipsychotic agents in the treatment of mania/mixed state. Aripiprazole was the most commonly used antipsychotic medication in both
monotherapy and in combined regimens. (C) Use of mood stabilizers and antiepileptic medications. Mood stabilizers and AEDs were
almost universally used in combined regimens. Lithium was the most commonly used mood stabilizer. SGA, second generation
antipsychotic; FGA, first generation antipsychotic; AEDs, anti-epileptic drugs (oxcarbazepine).

1.2 +0.42. Sixty seven percent of patients (n = 12) with depression
were treated with lamotrigine (Fig. 3A) and 60% of patients
(n=19) with ADHD were treated with stimulants (Fig. 3B).

Response to pharmacotherapy

A CGI-I score of <2 (much or very much improved) defined
meaningful improvement. Using this definition of response, as

shown in Table 3, there was meaningful improvement in overall
dimensions of illness in 66% of patients (with mean pretreatment
CGI-S of 52+£0.8 and mean CGI-I of 2.24+0.7). There was
meaningful improvement of mania in 80% of patients (with mean
pretreatment CGI-S of 5.4 +0.6 and mean CGI-I of 2.0 £ 0.8), of
mixed state in 57% of patients (with mean pretreatment CGI-S of
5.7+ 0.7 and mean CGI-1 of 2.3 £ 0.7) of ADHD in 56% of patients
(with mean pretreatment CGI-S of 4.8 +0.8 and mean CGI-I of
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TABLE 2. DOSES OF MEDICATIONS TO TREAT MANIA/MIXED STATE

Mean daily dose (mg/day)

Medication Dose range (mg/day) Total <12 years old >12 years old
Second-generation antipsychotic medications

Aripiprazole (n=24) 1.5-40 20+£13 7.9+£5.0 29+10
Risperidone (n=11) 0.5-6.0 2.8+1.8 27+1.9 2.8+1.9
Quetiapine (n=9) 100-800 328 +£191 200 4+ 141 364 + 195
Paliperidone (n=4) 3.0-12 6.0+4.2 N/A 6.0+4.2
Olanzapine (n=2) 2.5-15 8.8+8.8 N/A 8.8+8.8
Ziprasidone (n=2) 40-120 80+ 57 N/A 80+ 57
Mood stabilizers and AEDs

Lithium (n=28) 300-1800 656 + 500 N/A 656 + 500
Oxcarbazepine (n=3) 600-900 800+ 173 N/A 800+ 173
Divalproex sodium (n=2) 625-1000 813 +£265 1000 635
Carbamazepine (n=1) 600 600 N/A 600

Abbreviations: N/A =not applicable; AEDs = antiepileptic drugs.

2.44+0.7), and of depression in 91% of patients (with mean pre-
treatment CGI-S of 5.3 £0.6 and mean CGI-I of 1.8 £0.6). Sec-
ond-generation antipsychotic medications led to meaningful
improvement in 73% of patients compared to 64% of patients on
mood stabilizers in treating mania/mixed state, although, as noted
above, second-generation antipsychotic medications were often
used as the only treatment to address bipolar disorder, whereas
mood stabilizers typically were used in combination with other
antimanic agents including second-generation antipsychotic med-
ications.

Adverse events

A similar percentage of subjects experienced adverse effect
burden on second-generation antipsychotic medications and mood
stabilizers (54% vs. 60%, respectively). Table 4 lists the medication
adverse events that were identified as well as the severity score (on
a scale of 1 to 7, 1 =not severe, 7 =extremely severe) and the
adverse event burden for each medication. Among the second-
generation antipsychotic medications, adverse events included
weight gain, sedation, and extrapyramidal symptoms (EPS).
Adverse events for lithium included tremor, weight gain, acne,
polyuria/polydipsia, and hair thinning. Divalproex sodium was
associated with sedation.
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Combined treatment

The most common reason for combined therapy was to treat
co-morbid ADHD (n =232, 60%). In addition to treatment of co-
morbid psychiatric diagnoses (ADHD, depression, and anxiety),
13% (n="17) of patients were treated for weight gain with medi-
cations including topiramate, naltrexone, and metformin, 3.8%
(n=2) of patients were treated for insomnia with clonidine, and
3.8% (n=2) of patients were treated for EPS with benztropine.

Discussion

This was a retrospective audit of the pharmacologic treatment of
pediatric bipolar disorder in a naturalistic setting by child and ad-
olescent psychiatrists practicing in a pediatric psychopharmacol-
ogy specialty clinic. In our sample, the majority of patients were
moderately or markedly ill as indicated by their CGI severity at
time of referral and 68% carried a co-morbid diagnosis. Patients
were most frequently prescribed second-generation antipsychotics
followed by central nervous system stimulants and mood stabiliz-
ers. The majority of patients demonstrated improvement on the
most recent assessment of their clinical status, although this as-
sessment was retrospective rather than prospective in nature. The
clinical characteristics of this sample are consistent with prior
studies documenting high co-morbidity of child and adolescent
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FIG. 3. Medications used to target depression (A, n=18) and ADHD (B, n=32). Lamotrigine was the most commonly used
medication to target depression, and stimulants were the most common medication class for ADHD. ADHD, Attention-deficit/
hyperactivity disorder; SNRI, Serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.
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TABLE 3. CGI SCORES FOR SPECIFIC DISORDERS

Diagnosis CGI-S CGI-1 CGI-IL2
ADHD 48+0.8 24+0.7 56%
Depression 53+0.6 1.8+0.6 91%
Mania 54+0.6 20+0.8 80%
Mixed state 5.7+0.7 23£0.7 57%
Overall 52+038 22407 66%

Listed are mean CGI-S scores pretreatment (at time of entry into the clinic) and CGI-I scores (at the time of the chart review) for individual disorders as
well as overall illness. The table also includes the percent of patients with meaningful improvement on the current treatment regimen (defined by CGI-I

<2).

Abbreviations: CGI-S =Clinical Global Impressions—Severity; CGI-I, Clinical Global Impressions-Improvement; ADHD = attention-deficit/

hyperactivity disorder.

mania with depression (Conners and Barkley 1985; Geller et al.
1994; Geller et al. 2001), disruptive behavior disorders (Spencer
et al. 2001), substance use disorders (Biederman et al. 2000a;
Wilens et al. 2008), and anxiety disorders (Geller et al. 1995). A
recent review of national trends found that 52.7% of outpatients
with pediatric bipolar disorder carried a co-morbid diagnosis
(Moreno et al. 2007).

The finding that patients in this chart review were prescribed an
average of three medications is consistent with our previous study

documenting a similarly high rate of combined pharmacotherapy in
the management of pediatric bipolar disorder (Wozniak et al.
2003). Combination pharmacotherapy is common among adult
patients with bipolar disorder (Frye et al. 2000). Combination
pharmacotherapy has also been studied in the treatment of pediatric
bipolar disorder. This includes studies of antipsychotic and mood
stabilizer combinations (Delbello et al. 2002b; Pavuluri et al.
2004b), combinations of mood stabilizers (Findling et al. 2006),
and the combination of a mood stabilizer with a mood stabilizer,

TABLE 4. ADVERSE EVENTS

Medication Adverse Event (AE) Severity of AE n (with AE) Total AE burden (%)
Aripiprazole any adverse event 3.7 13 24 54%
weight gain 34 9 24 38%
sedation 35 4 24 17%
EPS 4 2 24 8%
nausea 6 1 24 4%
Olanzapine any adverse event 2.8 2 2 100%
sedation 2.5 2 2 100%
weight gain 3 1 2 50%
Paliperidone weight gain 4 2 4 50%
Quetiapine any adverse event 33 5 9 56%
sedation 3 4 9 44%
weight gain 4 2 9 22%
Risperidone weight gain 35 6 11 55%
Ziprasidone activation 4 1 2 50%
Lithium any adverse event 4.1 6 8 75%
tremor 4 2 7 29%
acne 4.5 2 7 29%
polyuria, polydypsia 3 1 7 14%
weight gain 5 1 7 14%
hair thinning 4 1 7 14%
Divalproex sodium sedation 2 1 2 50%
Clonidine sedation 5 1 3 33%
Concerta sleep problems 3 1 8 13%
Daytrana self-excoriation 3 1 1 100%
Dexedrine any adverse event 4 1 1 100%
decreased appetite 4 1 1 100%
irritability 4 1 1 100%
Guanfacine sedation 3 1 6 17%
Clonazepam disinhibition 4 1 4 25%
Lorazepam sedation 3 1 4 25%
Neurontin sedation 2.7 3 3 100%
Paroxetine irritability 4 1 1 100%

Listed are adverse events related to treatment with specific medications (if a medication is not listed, no associated adverse events were reported in this
study). CGI-S refers to the severity of the adverse event (1 =not severe; 7 =extremely severe). AE burden refers to the percent of patients with that
particular adverse event on that medication.

Abbreviations: EPS Extrapyramidal symptoms; CGI-S = Clinical Global Impressions—Severity.
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stimulant, antidepressant, or antipsychotic (Kowatch et al. 2003).
The most common reasons for combined pharmacotherapy in our
series were for the treatment of depression, co-morbid ADHD, and
co-morbid anxiety. The rationale for combined pharmacotherapy in
child psychiatry includes partial response to a single agent, syn-
ergistic effects of combined agents, and diagnoses associated with
the need for a specific combination (Wilens et al. 1995).

The overall magnitude of meaningful improvement of 66%
observed in this sample is consistent with findings in other studies.
A study of 263 youth with bipolar I, bipolar II, or bipolar not
otherwise specified by Birmaher et al. found that 68% recovered
from their index episode (Birmaher et al. 2006). Another longitu-
dinal study of 89 bipolar children treated naturalistically in the
community found that 65% recovered from mania (Geller et al.
2004). Of note, mania was more treatment responsive than mixed
state in our sample. This is consistent with emerging adult bipolar
literature, which suggests that patients with even subsyndromal
manic symptoms during depressive episodes were at greater risk of
earlier onset of symptoms, rapid cycling, and lifetime suicide at-
tempts than bipolar individuals without mixed features (Goldberg
et al. 2009). Analysis of specific medication classes used to treat
pediatric bipolar disorder revealed that second-generation anti-
psychotic medications outnumbered mood stabilizers by a ratio of
4:1. Moreover, nearly 1 in 5 patients were maintained on a regimen
of second-generation antipsychotic monotherapy, whereas not a
single patient was on mood stabilizer monotherapy. The preference
for second-generation antipsychotic medications over mood sta-
bilizers was due to several reasons. First, there were clinical con-
cerns regarding the difficulty of obtaining blood levels and the
narrow therapeutic index of mood stabilizers. Indeed, our previous
work as well as that of Kowatch et al. has suggested limited efficacy
of mood stabilizers in pediatric bipolar disorder (Biederman et al.
1998; Kowatch et al. 2000). Second, the use of second-generation
antipsychotic monotherapy is consistent with an emerging litera-
ture consisting of chart reviews, open-label trials, and increasing
numbers of randomized trials supporting the efficacy of second-
generation antipsychotic monotherapy in pediatric bipolar disorder
(Frazier et al. 2001; Masi et al. 2002; Biederman et al. 2005c;
Barzman et al. 2006; Biederman et al. 2007a; Biederman et al.
2007b; Tohen et al. 2007) and adult bipolar disorder (Perlis et al.
2006). Furthermore, the use of second-generation antipsychotics
supports recent pediatric bipolar disorder practice guidelines that
indicate that first-line treatment is monotherapy with conventional
mood stabilizers or second-generation antipsychotics.

Among the second-generation antipsychotics, aripiprazole was
the most frequently prescribed medication, followed by risper-
idone. Because these medications are FDA approved for the
treatment of pediatric bipolar disorder, this prescription pattern is
consistent with the recommendations of the American Academy of
Child and Adolescent Psychiatry (AACAP) practice parameters as
well as a recent treatment guideline for pediatric bipolar disorder
(Kowatch et al. 2005b; McClellan et al. 2007). Regarding ar-
ipiprazole, the adult bipolar literature suggests that aripiprazole
monotherapy is efficacious in the treatment of mania in both the
acute and maintenance phase (Vieta et al. 2005; Keck et al. 2007).
In addition, a recent analysis of 516 adult bipolar I patients found
that aripiprazole improved outcomes, even in groups that are tra-
ditionally treatment resistant (Suppes et al. 2008). Regarding the
pediatric literature, two chart reviews (Barzman et al. 2004; Bie-
derman et al. 2005a) and one small open-label trial (Biederman
et al. 2007b) support the efficacy and safety of aripiprazole in the
treatment of pediatric bipolar disorder.
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In this sample, 18 patients were treated for bipolar depression
and 90% achieved significant improvement on varied treatment
regimens. The two most commonly prescribed medications for
bipolar depression were lamotrigine and SSRIs. There is minimal
evidence guiding the treatment of pediatric bipolar depression. An
open-label trial of lamotrigine in adolescents with bipolar depres-
sion suggested that it may be effective in acute treatment (Chang
et al. 2006). SSRIs remain controversial, with one chart review in
children and adolescents suggesting that they improve bipolar de-
pression but also increase risk of relapse into mania (Biederman
et al. 2000b; Wilens et al. 2003b).

In contrast, only 56% of the subjects treated for ADHD im-
proved. The most commonly prescribed medications for ADHD
were stimulants and atomoxetine. One randomized controlled trial
found that mixed amphetamine salts were beneficial and safe for
ADHD when manic symptoms were stabilized with divalproex
(Scheffer et al. 2005). A second randomized controlled trial found
that methylphenidate in combination with a thymoleptic agent in
stabilized youth was also safe and effective in children and ado-
lescents with ADHD and bipolar disorder (Findling et al. 2007).
Taken together, these results support the AACAP practice param-
eter that advocates for the cautious use of stimulants to target
ADHD after adequate mood stabilization (McClellan et al. 2007).

These results need to be interpreted in light of methodological
limitations. This was a relatively small number of patients and co-
morbidity was high. Because assessments of baseline severity and
improvement were done retrospectively using the CGI by treating
clinicians rather than prospectively using rating scales, they were
subject to assessment bias. In a similar vein, CGI severity after
treatment was not assessed, so we could not directly compare CGI
severity at baseline and after treatment. Instead, we focused on CGI
improvement as a measure of treatment response. Adverse events
were obtained in the course of standard clinical care by clinicians
via spontaneous patient report and clinician query. However, sys-
tematic collection of adverse events was not part of this study, and
this naturalistic approach could have led to a lower number of
reported adverse events. In addition, the authors are colleagues and
psychopharmacology research collaborators, so their prescribing
practices may not be representative of prescribing practices in other
pediatric specialty clinics. Because only currently active patients
were included in the analysis, results may have appeared more
favorable because of the exclusion of patients that had not been
seen in more than a year. This may have excluded patients that
dropped out of treatment due to adverse effects or lack of im-
provement or patients whose symptoms improved to such a degree
that they did not require active treatment. In addition, duration
of treatment was not gathered, so the length of time on the different
medications could have differed. However, this study design was
chosen to focus on a cross-sectional view of the patient’s clinical
status rather than a longitudinal view. The study also did not gather
information on adjuvant psychosocial treatment of pediatric bipolar
disorder and its co-morbidities, which may facilitate the long term
management of symptoms (Pavuluri et al. 2004a; West et al. 2007).
Finally, we presume that clinicians discontinued medications that
were not effective in treating target conditions or that resulted in
significant side effects that would affect both the CGI improvement
scores as well as the adverse events ratings.

Despite these limitations, our analysis of treatment patterns in a
specialized pediatric psychopharmacology clinic suggests the im-
portance of combined pharmacotherapy in the management of
pediatric bipolar disorder and its co-morbidities. At present, clini-
cal treatment is guided by Diagnostic and Statistical Manual
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of Mental Disorders, 4" edition, Text Revision (DSM-IV-TR)
(American Psychiatric Association 2000) nosology rather than a
sophisticated understanding of the underlying etiology of the dis-
order. In the future, treatments may be guided by a greater under-
standing of the genetic and neural circuitry dysfunction responsible
for the symptoms of pediatric bipolar disorder. More systematic
research is needed to expand the clinical evidence base of the safety
and efficacy of treatments for pediatric bipolar disorder and asso-
ciated disorders.
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