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Objective: To assess the effectiveness of mood
stabilizers in treating maniclike symptoms in children.

Method: Subjects were consecutively-referred
pediatric patients who, at initial intake, satisfied
DSM-I11-R criteriafor mania on a structured diagnos-
tic interview. We systematically reviewed their clini-
cal records to assess (1) the course of maniclike
symptoms and (2) all medications prescribed at each
follow-up visit. Survival analysis was used to deter-
mine the effect of mood stabilizers and other medica-
tions on the course of maniclike symptoms.

Results: Of the 59 subjects meeting criteriafor
mania, 44 (75%) exhibited evidence of maniclike
symptoms during follow-up. The occurrence of
manic symptoms significantly predicted the subse-
quent prescription of mood stabilizers (rate
ratio = 2.9, 95% confidence interval [Cl] = 1.6 to
5.5), and use of mood stabilizers predicted decreases
in manic symptoms (rate ratio = 4.9, 95% Cl = 1.2 to
20.8). However, improvement was slow and associ-
ated with a substantial risk for relapse.

Conclusion: Mood stabilizers were frequently
used in children with maniclike symptoms, and their
use was associated with significant improvement of
maniclike symptoms, whereas use of antidepressant,
antipsychotic, and stimulant medications was not.
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T he diagnosis of childhood mania continues to be
met with skepticism by the clinical and research
community.! The corresponding reluctance to diagnose or
study juvenile mania puts clinicians at risk for under-
identifying this pernicious disorder. Because rational
pharmacotherapy follows diagnostic hypotheses, this re-
luctance may hinder the treatment of some severely ill
children.? Bipolar disorder at any age can be incapacitat-
ing; thus, lack of identification and treatment of manic
children can have serious consequences. Not treating ma-
nia in @an affected child may lead to kindling, a chronic
course, and treatment resistance.?

Although it has been recognized since Kraepelinian
times that bipolar disorder can have an onset in child-
hood,* studies of bipolar children are scarce.® As aresullt,
little researchis available to guide our therapeutic ap-
proach to the management of these difficult children.
In addition to a few case reports and case series,*®*
Delong and Aldershof™® reported.on the long-term effi-
cacy of lithium treatment in a heterogeneous sample of
children. They found that lithium was most effective for
children with bipolar disorder and for children of lithium-
responsive parents.*°

However, because most reports to date on the use of
mood stabilizers are anecdotal,"*** clear guidelines on
how to treat the manic child are not yet available. Results
from prospective, randomized clinical trials are clearly
needed to provide the field with appropriate answers on
thisimportant subject.? Initial steps are also needed to be-
gin evaluating the effectiveness of mood stabilizersin the
treatment of manic youth.

Although systematic reviews of clinical records have
been very useful for generating therapeutic hypoth-
eses,">* prior applications of this methodology have been
limited in several ways. One problem is that most chart
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review studies are based on the treatment being studied.
For example, to address the effectiveness of mood stabi-
lizers, al patients receiving these agents would be se-
lected for review. Although providing useful information
about effectiveness in a naturalistic setting, such work
makes it difficult to address questions about diagnosis,
because patients with the disorder of interest who did not
receive the treatment are not selected for study.

Another problem comes from the selection of patients
based on chart diagnoses: Clinical diagnoses are some-
times changed after the clinician observesthe patient’sre-
sponse to treatment, making it hard to draw inferences
about the correspondence between diagnosis and treat-
ment delivery. Also, most clinics employ severa clini-
cians whose threshold for diagnosing juvenile mania may
vary considerably.

To overcome some of these difficulties, we designed a
method that incorporates structured -diagnostic “inter-
views, no selection biases, and systematic chart review
ratings over multiple and variable review points.-Using
this approach, we reviewed clinical records of all
pediatrically referred patients who, at initial intake, satis-
fied structured interview diagnostic criteriafor mania and
were subsequently treated at our center. This research
method allowed us to test the following hypotheses:
(1) mood stahilizers would be effective in treating
maniclike symptoms, and (2) other medications would
not lead to an improvement in manic symptomatol ogy.

METHOD

Clinical Population and Study Design

The sample comprised all children consecutively re-
ferred to our Pediatric Psychopharmacology Clinic from
September 1991 through May 1995 (N = 792). Each had
been evaluated with a structured diagnostic interview.
This clinic sample was nonsel ected because children were
referred for a pediatric psychopharmacology evaluation
because of severe psychopathology—not for evaluation
of any specific disorder. From this pool of subjects we
identified those meeting full criteriafor a DSM-I111-R di-
agnosis of mania at a pretreatment baseline assessment
(N =74) using the Schedule for Affective Disorders and
Schizophrenia for School Age Children, Epidemiologic
Version (K-SADS-E).*™

Figure 1 describes our study design. First, by defining
our cohort by diagnostic status before treatment, the
structured interview data could not beinfluenced by clini-
cian diagnoses or treatment status. Second, by incorporat-
ing the sequence of events over time, our analyses
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Figure 1. Study Design
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afforded inferences for causal relationships between treat-
ment and outcome. Third, by collecting datafrom all clinic
visits, we could take maximal advantage of all the infor-
mation in the medical records. This allowed us to model
the effect of medication changes over time rather than con-
ducting simple “before versus after” treatment compari-
sons.

Assessment of Lifetime Psychiatric History

All 792 children were evaluated using the K-SADS-E
administered to the mother by raters trained and super-
vised by the senior investigator (J.B.). The raters were
blind to the clinical diagnosis but knew that the child had
been referred to a pediatric psychopharmacology clinic.
Our goal in administering the K-SADS-E was not to estab-
lish the clinical diagnosis. Rather, we had 2 goals. First,
we sought to describe the sample’s lifetime history of psy-
chopathology in a systematic manner. Second, we needed
a method to‘select a subsample of children whose charts
should be reviewed for evidence of maniclike symptoms
and treatment response during their course of treatment.
We decided not to use medical record diagnoses of bipolar
disorder in this study because during much of the period of
assessment, bipolar disorder was considered to be ex-
tremely rare in youth. By focusing on maniclike symp-
toms, we sought to improve the sensitivity of our
assessment by capturing key features of the manic syn-
drome. Because manic features can arise from a variety of
disorders (e.g., bipolar disorder, posttraumatic stress disor-
der [PTSD]), our results will apply to the broad category
of children with maniclike symptoms, but not necessarily
to a specific disorder.

Ideally, we would have interviewed both the child and
the parent, but that was not possible due to lack of re-
sources. We chose to interview the parent because we
chiefly wanted to inquire about the child’s lifetime history
of psychopathol ogy. Although children may be good report-
ersof current or recent psychopathology, they are lessreli-
able at recalling signs and symptoms from early childhood.

The interviewers had undergraduate degrees in psy-
chology; they were trained to high levels of interrater reli-
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ability. We have assessed our assessment procedures by
computing kappa coefficients of agreement by having ex-
perienced, board-certified child and adult psychiatrists di-
agnose subjects from audiotaped interviews made by the
assessment staff in our research program. Based on 173
interviews, median kappa value was 0.86 with key disor-
ders attaining kappa values higher than 0.82 (0.99 for
ADHD, 0.93 for.conduct disorder, 0.83 for major depres-
sion, and 0.94 for bipolar disorder).

Before rating independently, interviewers observed in-
terviews by experienced interviewers and clinicians. They
subsequently conducted at least 6 practice (nonstudy) in-
terviews and at least 2 study interviews while being ob-
served by senior interviewers. The principal investigator
(J.B.) supervised the interviewers throughout the study.
Although there are some limitations to usinginterviewers
with bachelor’s degrees—and to only interviewing moth-
ers—we emphasize that these assessments were simply
used as a means to select a smaller group-of “subjects
whose clinical charts could then be rated for manic-symp-
toms by child psychiatrists.

For every diagnosis, information was gathered regard-
ing the ages at onset and offset of symptoms, number-of
episodes, and treatment history. Every diagnosis was re-
viewed by adiagnostic sign-off committee chaired by the
service chief (J.B.). The committee reviewed the items
endorsed during the interview along with detailed notes
taken by the interviewers. Because the anxiety disorders
comprise many syndromes that have a wide range of se-
verity, we use 2 or more anxiety disorders to indicate the
presence of aclinically meaningful anxiety syndrome and
refer to this category as “multiple anxiety disorders’ as
we have elsewhere.*

We rated a diagnosis as positive only if the commit-
tee's consensus was that criteria were met to a clinically
meaningful degree. By clinically meaningful we mean
that the data collected from the structured interview indi-
cated that the diagnosis should be a clinical concern
owing to the nature of the symptoms, the associated im-
pairment, and the coherence of the clinical picture. A key
point is that these diagnoses were made as part of the
clinical assessment procedures for our clinic; they were
not simply research diagnoses computed by counting
symptoms endorsed and applying an algorithm.

To be given alifetime diagnosis of mania, the child had
to meet full DSM-I11-R criteria for a manic episode with
associated impairment. Thus, a child must have met crite-
rion A for a period of extreme and persistently elevated,
expansive, or irritable mood; criterion B, manifested by 3
(4, if themood isirritable only) of 7 symptoms during the
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period of mood disturbance; plus criterion C, associated
impairment. All diagnoses of maniawere reviewed by the
diagnostic sign-off committee.

Follow-Up Clinical Assessment
of Manic Symptomatology

The NIMH Clinical Global Impressions Scale (CGI)Y
was used to assess the severity and improvement (relative
to baseline) of maniclike symptoms. The CGI is a well-
known Likert scale in which severity of maniclike symp-
tomsis rated from 1 (not ill at all) to 7 (severely ill) and
improvement of specific manic symptomsis coded from 1
(very much improved) to 7 (very much worse). Severity
of Illness and Improvement scores focused only on the
DSM-111-R manic symptoms described above that take
into consideration the presence of severe irritability and
dysphoria. Thisform of the CGI has been used previously
by our group to assess changes in the severity and im-
provement for specific disorders.’® The Severity of IlIness
and Improvement scores on the CGI for manic symptoms
were determined by consensus of areview team of 3 child
and adolescent psychiatrists (J.Q.B., J.D., and J.P) who
systematically evaluated the information recorded in the
medical record at each follow-up visit. Although the
record reviewing team was not blind to the research diag-
noses of subjects included in this study, only a small mi-
nority of subjects (7% [N =3] of the 44 subjects with
manic symptoms during the follow-up phase) were treated
clinically by any-of the physician reviewers.

Because patients were treated clinically, the intervisit
interval and the number-of visits varied among patients.
This sample of childrenwas treated by 12 clinicians, and
although the interaction of .each individua clinician with
his or her patients may be of interest in assessing out-
come, sufficient data for testing clinician-specific effects
were not available. After reviewing each clinical note, the
review team discussed the most appropriate score to be
given for that patient for that visit based on-the recorded
information. Improvement was defined as attaining a
CGil-Severity of llIness (CGI-S) score of < 2 (borderline
or not at al ill) and a CGI-Improvement (CGl-I) score of
< 2 (much or very much improved). Relapse was defined
as attaining a CGl-I score of =6 (much or very much
worse) following a period of improvement.

In addition, the type of medication and number of
medi cations prescribed at each follow-up visit were sys-
tematically collected from the medical records. Because
clinicians used many medications, these were grouped by
class as follows: (1) mood-stabilizing agents (lithium car-
bonate, carbamazepine, and valproic acid), (2) selective
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serotonin reuptake inhibitor (SSRI) antidepressants (flu-
oxetine, sertraline, paroxetine), (3) tricyclic antidepres-
sants (TCAs; desipramine, imipramine, nortriptyline),
(4) stimulants (methylphenidate, dextroamphetamine, and
pemoline), and (5) antipsychatics (chlorpromazine, halo-
peridol, perphenazine, thioridazine, trifluoperazine). Total
daily dosages for these groups are presented in meth-
ylphenidate equivalents for the stimulants (1.0 mg of
methylphenidate = 0.5 mg of dextroamphetamine = 3.0
mg of pemoline), fluoxetine equivalents for the SSRIs
(1.0 mg of fluoxetine = 10.0'mg of sertraline = 1.0 mg of
paroxetine), desipramine equivalents for the TCAs (1.0
mg of desipramine=0.5 mg of ‘nortriptyline=1.0 mg
of imipramine), and chlorpromazine equivalents for the
antipsychotics (1.0 mg of chlorpromazine=0.01 mg of
haloperidol = 0.2 mg of perphenazine = 1.0 mg of thiorid-
azine= 0.1 mg of trifluoperazine). Dosages are reported
separately for mood stabilizers.

Statistical Analysis

Categorical data were analyzed with the Fisher exact
test; continuous variables were analyzed by t tests. Data
are presented as mean + SD values unless otherwise speci-
fied. Cox proportional hazards models estimated the rela-
tive rates of improvement associated with each particular
class of medication. Rate (hazard) ratios are reported as
the measure of effect. These indicate the increased rate of
improvement due to the effect of the associated covariate.
Covariates were modeled as time-varying to account for
the changing configuration of medication combinations
from visit to visit. Multivariate analysis was used to esti-
mate the effects of mood stabilizers adjusted by confound-
ing factors such as severity of illness and other medica-
tions. The statistical significance of each covariate was
determined by the Wald chi-square statistic; likelihood ra-
tio tests were used to assess the significance of interaction
terms on the predictive ability of the models.

RESULTS

Seventy-four children and adolescents met diagnostic
criteria for mania on a structured diagnostic interview at
the pretreatment initial assessment. Of those, 15 (20%)
did not return to the clinic at least twice after their initial
evaluation; they were dropped from the study. There
were no significant demographic or clinical differences
between those patients who were followed and those
who were not included in this investigation. The mean
number of days of follow-up available for analysis was
616.6 + 391.5 days (range, 43-1605 days).
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The final sample consisted of 49 (83%) boys and 10
(17%) girls who ranged in age from 3.5 to 17.0 years
(10.8 + 3.7 years). Twenty-three (39%) were adolescents
(= 12 years) and 36 (61%) were children. The mean dura-
tion of maniaidentified by the structured diagnostic inter-
view prior to treatment at our center was 3.0 £ 3.0 years,
the mean age at onset of maniclike symptoms was
6.3 + 4.6 years, and the mean number of maniclike symp-
toms was 5.2 + 1.2. Forty-three (73%) of the manic sub-
jects presented with mixed mania, 9 (15%) presented with
biphasic cycles of mania and depression, and 7 (12%) ex-
hibited only manic psychopathol ogy.

Correspondence Between Structured Interview
Diagnosis of Mania and Clinician-Based Impressions
Subjects were considered to have maniclike symptoms
if the CGl rating for mania, coded from the clinical record,
indicated symptoms of at least mild severity (CGI-S
score = 3) at some point during the follow up period. Us-
ing this criterion, 75% (N = 44) of the youth with a struc-
tured interview diagnosis of mania had evidence from the
clinical record of maniclike symptoms during the follow-
up period (Table 1). Although information in the clinical
record. incorporated both maternal and patient self-
reported information, caution should be used in making in-
ferences regarding agreement between these methods of
assessment because the clinical chart reviewers were not
blind to the structured interview diagnosis. There were no
meaningful differencesin any sociodemographic or struc-
tured interview. diagnoses between those with and without
evidence of maniclike symptoms (see Table 1).
Prescriptions for mood- stabilizers were more fre-
quently given to subjects-with. evidence of maniclike
symptoms than to those without maniclike symptoms
(59% vs. 7%, p < .01; Table 2). Subjects who were pre-
scribed mood stabilizers were more likely to have had
maniclike symptoms at their first clinic visit (80% versus
33%; p=.001) and at subsequent follow-up visits (65%
vs. 25% of visits, p <.001) than subjects who were not
prescribed mood stabilizers. In addition, subjects who
were prescribed mood stabilizers had a significantly
higher percentage of visits with severe manic symptom-
atology (22% vs. 3% of visits, p <.001). Using a time-
varying Cox regression model, we found that the presence
of maniclike symptoms from visit to visit significantly
predicted the administration of mood stabilizers (rate ra-
tio=2.9; 95% confidence interval [Cl] =1.6 to 5.5
p < .001). Thisresult was mainly accounted for by lithium
carbonate and valproic acid, as they were the most preva-
lent medications prescribed at evaluation and during treat-
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Table 1. Demographics and Baseline Characteristics®

Maniclike Symptoms
in PPPC Follow-Up

Present Absent
Characteristic (N =44) (N =15)
Sex, N (%) 35 80% 14 93%
Socioeconomic-status, mean + SD 24+13 25+14
Age at evaluation, mean = SD 105+ 3.8 11.7+33
Baseline bipolar severity
(CGI-Sfor mania= 3), N(%) 27 61% 0 0%
Psychiatric comorbidity,> N (%)
Lifetime
ADHD 38 86% 14 93%
Psychosis 10 23% 1 7%
Conduct disorder 16 36% 3 20%
Oppositional defiant disorder 39 91% 14 93%
Major depression 39 89% 13 87%
Multiple (> 2) anxiety disorder 22 50% 9 60%
Posttraumatic stress disorder® 7 19% 2 15%
Current Month
ADHD 33 75%. . 14 93%
Psychosis 6 14% 1 7%
Conduct disorder 12 27% 1 7%
Oppositional defiant disorder 35 80% 14 93%
Major depression 29 66% 9 60%

Multiple (> 2) anxiety disorder 18 41% 8 53%
Duration of follow-up
Days, mean = SD 485.0+333.2 353.8+343.7
Visits, mean + SD 10777 6.6+4.1

aThere were no statistically significant differences between the 2
groups for any of the variables. Abbreviations: ADHD = Attention-
deficit/hyperactivity disorder, CGI-S = Clinical Global Impressions-
Sela-verity of Illness scale, PPPC = Pediatric Psychopharmacol ogy
Clinic.

bAssessed using the CGI and the Schedule for Affective Disorders and
Schizophreniafor School Age Children (K-SADS-E).

“Posttraumatic stress disorder information was missing for 7 “present”
and 2 “absent” subjects.

ment in our center. Sufficient data on specific mood stabi-
lizers were not available for an analysis of switching of
mood stabilizers over the course of treatment. Neither the
number nor the type of concurrent medications of other
classes differed between subjects with and without
maniclike symptoms.

Improvement of Manic Symptoms

To define improvement of maniclike symptoms, we re-
quired subjects to attain a severity score on the CGI for
mania of <2 (not ill, or borderline) and an improvement
score of <2 (much or very much improved). Analysis of
Cox proportional hazards modelsindicated that mood sta-
bilizers significantly predicted improvement of maniclike
symptoms independently of other medications prescribed
at each visit (rate ratio=4.9; 95% Cl =12 to 20.8;
p=.031). In contrast, treatment with TCAs, SSRIs,
stimulants, or antipsychotics was not associated with im-
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provement of maniclike symptoms when adjusted for
treatment with mood stabilizers (Figure 2). Furthermore,
interaction terms between mood stabilizers and other
medications did not significantly improve the predictive
ability of the model, indicating that the positive effect of
mood stabilizers was not dependent upon the concurrent
prescription of other medications.

Dose-Response Relationship

Total daily doses of lithium carbonate, carbamazepine,
and valproic acid were model ed separately controlling for
the dosages of other medications and the severity of
maniclike symptoms. Whereastotal daily doses of lithium
carbonate (p = .006) and carbamazepine (p = .01) signifi-
cantly predicted improvement of maniclike symptoms,
the dose of valproic acid did not (p =.9). Using the me-
dian dose of lithium carbonate and carbamazepine as the
cut-off point, we were able to show that higher daily doses
of lithium carbonate and carbamazepine led to increased
rates of improvement (Figure 3).

Rates of Improvement and Relapse

Figure 4 depicts the Kaplan-Meier survival curves for
(A) improvement after being placed on treatment with
mood stabilizers and (B) relapse after initial improvement
with mood stabilizers. As depicted in Figure 4A, 17% of
subjects improved by 6 months, 30% by 1 year, and 65%
by 2 years, indicating aslow rate of improvement. Using a
definition of relapse as a score of much or very much
worse on the CGI-I for mania, Figure 4B shows that 40%
of previously .improved subjects relapsed within 2
months, whereas the remaining subjects did not relapse
for 1 year. Thisdefinition of rel apse indi cates unequivocal
clinical evidence for worsening of maniclike symptoms.

Psychiatric Hospitalization

Of the 59 subjects meeting criteria for mania on the
structured diagnostic interview, 13 (22%) had been psy-
chiatrically hospitalized before receiving treatment at our
center and 9 (15%) during their treatment. The strongest
predictor of psychiatric hospitalization during the follow-
up period was a prior history of hospitalization (rate ra-
tio=3.8; 95% Cl = 1.5 to 9.5; p=.004): 56% (5/9) of
children requiring hospitalization during the follow-up
had a prior history of hospitalization.

DISCUSSION

We systematically reviewed the clinical records of all
referred pediatric patients who, at initial intake, satisfied
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Table 2. Distribution of Medications?

Maniclike Symptomsin PPPC Follow-Up

Medication Present (N = 44) Absent (N = 15)
Mood stabilizer trials, N (%)
None 18 41% 14 93%
Any 26 59%° 1 7%
One 15 34%° 1 7%
Two® 10 23%° 0 0%
Three 1 2% 0 0%
Lithium carbonate
At evaluation, N (%) 10 23% 1 %
Ever during follow-up, N (%) 21 48%° 1 7%
Duration of treatment, d (mean + SD) 255.1+ 216.9 240.0+£0
Maximum dosage, mg/d (mean + SD) 932.1+ 4415 900.0+0
Valproic acid
At evaluation, N (%) 1 2% 0 0%
Ever during follow-up, N (%) 10 23%° 0 0%
Duration of treatment, d (mean + SD) 164.9+ 188.9 0+0
Maximum dosage, mg/d (mean + SD) 682.5+ 314.7 0+0
Carbamazepine
At evaluation, N (%) 0 0% 0 0%
Ever during follow-up, N (%) 7 16% 0 0%
Duration of treatment, d (mean + SD) 238.6+ 205.9 00
Maximum dosage, mg/d (mean + SD) 571.4+ 188.9 0+0
TCAs
At evaluation, N (%) 5 12% 4 27%
Ever during follow-up; N (%) 25 56% 10 67%
Duration of treatment, d (mean + SD) 288.8+ 245.7 245.4 +200.4
Maximum dosage, mg/d (mean * SD) 95.4+ 94.5 106.3+70.0
Stimulants
At evaluation, N (%) 6 14% 5 33%
Ever during follow-up, N (%) 19 43% 11 73%
Duration of treatment, d (mean + SD) 274.3+ 280.0 219.9+ 287.8
Maximum dosage, mg/d (mean + SD) 29.6+ 22.7 46.1+ 235
SSRIs
At evaluation, N (%) 2 5% 0 0%
Ever during follow-up, N (%) 17 39% 3 20%
Duration of treatment, d (mean + SD) 216.6+ 205.9 196.0+ 215.6
Maximum dosage, mg/d (mean + SD) 16.9+ 10.6 35+£39.7
Antipsychotics
At evaluation, N (%) 3 % 0 0%
Ever during follow-up, N (%) 9 20% 0 0%
Duration of treatment, d (mean + SD) 202.1+ 240.3
Maximum dosage, mg/d (mean + SD) 120.5+ 100.5
Other medications, N (%)
Other antidepressants® 6 14% 1 7%
Antihypertensives 18 41% 6  40%
Anxiolytics® 9 20% 1 7%

Overlap between mood stabilizers (N = 26)
and other classes of medication, N (%)

Plus SSRI 11 42%
Plus stimulant 11 42%
Plus TCA 13 50%
No other 3 12%
Number of concurrent medications,” N (%)
No medication 3 % 0 0%
One medication at atime 8 18% 6 40%
Two concurrent medications 13 29% 4 27%
Three concurrent medications 10 23% 5 33%
Four concurrent medications 6 14% 0 0%
Five concurrent medications 4 9% 0 0%
@Abbreviations: SSRIs = selective serotonin reuptake inhibitors, TCAs = tricyclic
antidepressants. Symbol: ... = not applicable.

B|ndicates p < .05 using the Fisher exact test.

“Bupropion, trazodone, doxepin.

dClonidine, propranolol, guanfacine.

€Clonazepam, tranxene, lorazepam.

The maximum number of medications prescribed at a single visit during any point
during the follow-up in the PPPC.
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Figure 2. Adjusted Effects of Medication on the Rate of
Improvement From Maniclike Symptoms?
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@A djustments made using Cox proportional ‘hazards model including
time-varying covariates for each class of medication-and bipolar
severity (to control for confounding by indication). The dotted line
represents the null hypothesis of a hazards ratio = 1.0.

bBracketed section for each drug group indicates 95% confidence
interval (Cl).

diagnostic criteria for mania based on a structured diag-
nostic interview with the mother. Mood stabilizers were
frequently used in these children, and their use was asso-
ciated with significant improvement of maniclike symp-
toms that their psychiatrists had recorded in the medical
record. In contrast, antidepressants, antipsychotics, and
stimulants were not associated with improvement of
maniclike symptoms. Although these preliminary find-
ings reguire confirmation from controlled clinica trials,
they suggest that mood stabilizers may be effective in the
treatment of manic children.

For lithium carbonate and for carbamazepine, we
found that higher and more therapeutic doses predicted
greater decreases in the maniclike symptoms recorded by
thetreating clinician in the medical record. In contrast, we
failed to find any association between valproic acid dose
and response. Thisfinding may have been dueto low sta-
tistical power, given the relatively small number of sub-
jectstreated with valproic acid.

Because this was not a controlled trial, our results can-
not be considered definitive. Nevertheless, our methodol -
ogy provides some assurance that the decrease in
maniclike symptoms was due to mood stabilizers. If we
had simply shown that patients treated with mood stabi-
lizers eventually got better, that result could have been at-
tributed to the normal waxing and waning of maniclike
symptoms. Instead, the Cox model showed that mood sta-
bilizers—but not other medications—predicted decreases
in maniclike symptoms from one visit to the next. More-
over, by collecting data from all clinic visits, we used all
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Figure 3. Association Between Dose and Response to Mood
Stabilizers?®

A. Lithium Carbonate B. Carbamazepine
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aTest for trend for lithium carbonate: rate ratio = 2.25, 95% Cl = 1.05
to 4.8, p = .035; for carbamazepine: rate ratio = 3.4, 95% Cl = 1.03 to
11.3, p=.044.

Figure 4. Kaplan-Meier Curves Depicting Mood Stabilizer—
Specific Outcome?
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bAmong those who improved with mood stabilizers.

the information in the medical records. This design al-
lowed us to model the effect of medication changes over
time rather than conduct simple “before versus after”
treatment comparisons. If decreases in-maniclike symp-
toms were simply spontaneous remissions, then our evi-
dence for effectiveness should not have been limited to
time periods when mood stabilizers were used. Moreover,
a spontaneous remission hypothesis would not predict a
differential effectiveness of mood stabilizers and other
drugs, and we should not have found any dose-response
effects, aswe did for lithium carbonate and for carbamaz-
epine. Also unlikely isthe hypothesis that the benefits ob-
served were due to improvement of ADHD symptoms,
since evidence supporting the usefulness of mood stabi-
lizersin ADHD is weak.*®

Although treatment with mood stabilizers was associ-
ated with a statistically significant decrease in maniclike
symptoms, this improvement was slow to develop and
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was associated with frequent relapses. Although some-
what discouraging, these findings are consistent with out-
come data from naturalistic follow-up studies of bipolar
children and adults.®?! For example, the survival analysis
from our study indicates that 65% of the children would
improve if treated with lithium carbonate for 2 years. This
finding is remarkably consistent with results from
Delong and Aldershof,'* who reported a 66% response
rate for bipolar children treated with lithium carbonate
over a 10- to 70-month treatment period and with findings
reported by Strober et al.?* showing that multiple relapses
were most often seen in subjectswith mixed mania

Similarly, much research shows that adult bipolar dis-
order is marked by a slow response to treatment, multiple
relapses, and significant interepisode psychopathology,
despite adequate pharmacotherapy.? For example, Gitlin
et a.2 and Goldberg et al.?* reported the outcome of a
naturalistic study of bipolar adults in the context.of long-
term maintenance pharmacotherapy. The bipolar adults
had a high (73%) rate of relapse and considerable morbid-
ity, irrespective of adequate pharmacotherapy. Goldberg
et a.® reported that bipolar disorder in adults was associ-
ated with a gradual improvement of symptoms over sev-
eral years. In a 5-year follow-up study of bipolar adults,
Keller et al.? reported that mixed bipolarity had a lower
probability of recovery and a substantially faster time to
relapse following recovery compared with nondysphoric
mania. In areview article, Solomon et al.? reported that
bipolar adults who failed lithium prophylaxis were char-
acterized by many prior episodes, mixed (dysphoric)
mania, comorbid psychopathology, and rapid cycling. Be-
cause these clinical characteristics are commonly ob-
served in juvenile mania,® it is not surprising to find that
our juveniles with manic psychopathology had a chronic
course, highlevel of relapse, and limited response to phar-
macotherapy.

Twenty percent of our children with maniclike symp-
toms received antipsychotic medications. This is consis-
tent with the common use of antipsychotics in adult
mania®? and the frequent co-occurrence of psychotic
symptoms in manic children. For example, Wozniak et
al.® reported that 16% of preadolescent manic children
had psychotic symptoms. An analysis of Child Behavior
Checklist findings from the same sample found the Psy-
chotic Symptoms scal e scores to be elevated in these chil-
dren.”® Because psychotic symptoms, at any age, are
associated with severe dysfunction, they may account for
our finding that, despite aggressive pharmacotherapy, the
manic children had a high rate of hospitalization. Simi-
larly, naturalistic follow-up studies of bipolar adults have
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found high rates of rehospitalization despite adequate
pharmacotherapy.?

The children with maniclike symptoms also received
treatment with stimulants and antidepressants for ADHD
and depression. Although we cannot rule out the possibil-
ity that these concomitant treatments inhibited or delayed
the response to mood stabilizers, maniclike symptomsim-
proved despite these additional treatments. Clearly, con-
trolled studies are needed to fully examine the effects of
combined pharmacotherapy. Until such data become
available, our findings suggest the cautious use of com-
bined pharmacotherapy to address clinical instability and
comorbidity in children with maniclike symptoms.

A small minority of children with structured interview
diagnoses of mania at baseline assessment did not have
subsequent evidence of maniclike symptomsin the infor-
mation collected from the clinical record. This raises the
question of misdiagnosis after the structured interview
with the mother, but could also suggest that the bipolar
condition was persistent but expressed as depression in-
stead of mania. It is also possible that for these cases,
maniclike symptoms were in remission during the follow-
up period. These diagnostic issues underscore a key limi-
tation of our work: neither the structured interview
diagnoses nor the clinical chart ratings can be accepted as
unequivocal evidence for the diagnosis of bipolar disor-
der. For ‘example, some of our patients met criteria for
PTSD, and we did not assess for other disorders such as
reactive ‘attachment disorders that might present with
manic symptoms. Thus, although our results demonstrate
a link between mood. stabilizer treatment and maniclike
symptoms, they are not definitive as regards the treatment
of bipolarity.

It is possible that our results could reflect the selective
use of mood stabilizers by astute psychopharmacol ogists.
However, patients were assigned to. many different clini-
cians during a period of time that the diagnosis of child-
hood mania was rarely considered even by experienced
pediatric psychopharmacologists. Moreover, athough
mood stabilizers were selectively helpful in controlling
the manic symptoms affecting these children, they were
not the most commonly prescribed psychotropics in our
sample. Children were randomly assigned to 12 different
clinicians depending on availability at the time of the re-
ferral. Moreover, since our program does not preselect
subjects, al clinicians are expected to treat al subjectsir-
respective of their diagnostic status. Because patients
weretreated clinically, theintervisit interval and the num-
ber of visits varied among patients. Since children were
treated by different clinicians, we do not know the impact
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of individual clinicians on patient outcomes. Clinicians
evaluating and treating these children exercised their best
clinical judgment using pharmacol ogic and nonpharmaco-
logic options asthey saw fit. Treatment choiceswere clini-
cally driven to best serve the affected child and his or her
family and'were not dictated by the service chief. Al-
though the interaction of each individual clinician with his
or her patients may-be of interest in assessing outcome,
sufficient data for testing clinician-specific effects were
not available.

The findings reported in-this study should be viewed
against methodological limitations. We collected data
from clinical records that did not-awaysyield complete or
detailed information. Because of the large variability in
treatment approaches, we were forced to group data from
various drug classes to gain statistical ‘power. Thus, we
could not evaluate the differential response to individual
treatment approaches.

Although we believe that the information-provided in
this article hasimplications for clinical practice, these im-
plications must be weighed against the inherent limita-
tions of chart review methodology. A key point is that this
was not a randomized controlled trial. Thus, treatment as-
signments were based on clinical decisions. Given the
complexity of clinical decision making, we cannot infer to
what degree patient characteristics affected treatment as-
signment or whether such features affected response to
treatment. Moreover, athough the chart information was
rated and subsequently extracted by child psychiatrists,
the psychiatrist recording information was not blind to the
treatment status of the child. Thus, these data do not un-
equivocally show that mood stabilizers are efficacious in
treating maniclike symptoms, but they do provide some
support of their effectiveness, compared with other medi-
cations, when administered by child psychiatristsin clini-
cal practice. Furthermore, although information in the
clinical record incorporated both maternal and patient
self-reported information, caution should be used when
making inferences regarding agreement between these
methods of assessment because the clinical chart review-
erswere not blind to the structured interview diagnosis.

These limitations are compounded by the slow rate of
improvement that may suggest spontaneous remission.
However, our finding that beneficial effects were associ-
ated specifically with mood stabilizers argues against spon-
taneous remission. Obviously, these findings should be
viewed as hypothesis generating; more definitive conclu-
sionsawait randomized, placebo-controlled, clinical trials.

Despite these limitations, our systematic chart review
study of all referred children satisfying diagnostic criteria
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from mania showsthat children with maniclike symptoms
respond selectively to mood stabilizers. Yet, this response
was slow and associated with substantial risk for relapse.
Morework is needed to better define the role of individual
mood stabilizers as single or combined treatments for ju-
venile mania.

Drug names: bupropion (Wellbutrin), carbamazepine (Tegretol and
others), chlorpromazine (Thorazine and others), clonazepam (Klono-
pin), clonidine (Catapres), desipramine (Norpramin and others), dex-
troamphetamine (Dexedrine and others), doxepin (Sinequan and
others), fluoxetine (Prozac), guanfacine (Tenex and others), haloperidol
(Haldol and others), imipramine (Tofranil and others), lorazepam (Ati-
van and others), methylphenidate (Ritalin), nortriptyline (Pamelor and
others), paroxetine (Paxil), pemoline (Cylert), perphenazine (Etrafon,
Triavil), propranolol (Inderal and others), sertraline (Zoloft), thiorid-
azine (Mellaril and others), trazodone (Desyrel and others), trifluopera-
zine (Stelazine), valproic acid (Depakene and others).

REFERENCES

1. Nottelmann ED. Specia Section: Bipolar Affective Disorder. JAm Acad
Child Adolesc Psychiatry 1995;34:705-763
2. Wozniak J, Biederman J. A pharmacological approach to the quagmire of
comorbidity in juvenile mania. JAm Acad Child Adolesc Psychiatry 1996;
35:826-828
3. Post R, Rubinow D, Ballenger D. Conditioning and sensitization in the
longitudinal course of affectiveillness. Br J Psychiatry 1986;149:191-201
4. Kragpelin E. Manic-Depressive Insanity and Paranoia. Edinburgh, Scot-
land: E & SLivingstone; 1921
5. Weller E, Weller R, Fristad M. Bipolar disorder in children: misdiagnosis,
underdiagnosis, and future directions. JAm Acad Child Adolesc Psychia-
try 1995;34:709-714
6. Aless N, Naylor M, Ghaziuddin M, et d. Update on lithium carbonate
therapy in children and adolescents. JAm Acad Child Adolesc Psychiatry
1994;33:291-304
7. DeLong GR, Nieman GW. Lithium-induced behavior changesin children
with symptoms-suggesting: manic-depressive illness. Psychopharmacol
Bull 1983;19:258-265
8. DeLong GR. Lithium carbonate treatment of select behavior disordersin
children suggesting manic-depressive illness. J Pediatr 1978;93:689-694
9. Kafantaris V. Treatment of bipolar disorder in children and adolescents. J
Am Acad Child Adolesc Psychiatry 1995;34:732—741
10. Delong GR, Aldershof AL. Long-term experience with lithium treatment
in childhood: correlation with clinical diagnosis. JAmAcad Child Adolesc
Psychiatry 1987,26:389-394
11. Campbell M, Perry R, Green WH. Use of lithium in children and adoles-
cents. Psychosomatics 1984;25:95-101
12. Campbell M, Small AM, Green WH, et a. Behavioral efficacy of haloper-
idol and lithium carbonate: a comparison in hospitalized aggressive chil-
dren with conduct disorder. Arch Gen Psychiatry 1984;41:650-656
13. Biederman J, Faraone SV, Baldessarini RJ, et d. Predicting desipramine
levelsin children and adolescents: anaturaistic clinical study. JAm Acad
Child Adolesc Psychiatry. In press
14. Wilens TE, Biederman J, Geist DE, et a. Nortriptyline in the treatment of
attention deficit hyperactivity disorder: a chart review of 58 cases. JAm
Acad Child Adolesc Psychiatry 1993;32:343-349
15. Orvaschel H, Puig-Antich J. Schedule for Affective Disorder in Schizo-
phrenia for School Age Children: K-SADS-E. 4th ed. Pittsburgh, Pa:
Western Psychiatric Institute; 1987
16. Biederman J, Rosenbaum JF, Hirshfeld DR, et al. Psychiatric correlates of
behavioral inhibition in young children of parents with and without psy-
chiatric disorders. Arch Gen Psychiatry 1990;47:21-26
17. National Ingtitute of Menta Headlth. Clinica Global Impressions (CGl)

636



18.

19.

20.

21

22.
23.

24.

25.

637

CME: ARTICLE

scale. Psychopharmacol Bull 1985;21:839-843

Spencer T, Wilens TE, Biederman J, et d. A double-blind, crossover com-
parison of methylphenidate and placebo in adults with childhood-onset at-
tention deficit hyperactivity. Arch Gen Psychiatry 1995;52:434-443
Greenhill LL, Rieder RO, Wender PH, et d. Lithium carbonatein the treat-
ment of hyperactive children. Arch Gen Psychiatry 1973;28:636-640
Strober M, Morrell W, Lampert C, et a. Relapse following discontinuation
of lithium maintenance therapy in adolescents with bipolar | illness: a
naturalistic study. Am J Psychiatry 1990;147:457-461

Strober M, Schmidt-Lackner S, Freeman R, et . Recovery and relapsein
adolescents with bipolar affectiveillness: afive-year naturalistic, prospec-
tive follow-up. JAm Acad Child Adolesc Psychiatry 1994;34:724-731
Goodwin F, Jamison K. Manic-Depressive IlIness. New York, NY: Oxford
University Press; 1990

Gitlin M, Swendsen J, Heller T, et al. Relapse and impairment in bipolar
disorder. Am J Psychiatry 1995;152:1635-1640

Goldberg JF, Harrow M, Grossman LS. Recurrent affective syndromesin
bipolar and unipolar mood disorders a follow-up. Br J Psychiatry
1995;166:382-385

Goldberg J, Harrow M, Grossman L. Course and outcomein bipolar affec-
tive disorder: alongitudinal follow-up study. Am J Psychiatry 1995;152:

26.

27.

28.

29.

379-384

Keller MB, Lavori PW, Endicott J, et a. Bipolar I: afive year prospective
follow-up. JNerv Ment Dis 1993;181:238-245

Solomon DA, Keitner GI, Miller IW, et a. Course of illness and mainte-
nance treatmentsfor patientswith bipolar disorder. JClin Psychiatry 1995;
56:5-13

Wozniak J, Biederman J, Kiely K, et d. Mania-like symptoms suggestive
of childhood onset bipolar disorder in clinically referred children. JAm
Acad Child Adolesc Psychiatry 1995;34:867-876

Biederman J, Wozniak J, Kiely K, et . CBCL clinica scales discriminate
prepubertal children with structured interview derived diagnosis of mania
from those with ADHD. J Am Acad Child Adolesc Psychiatry 1995;34:
464-471

DISCLOSURE OF OFF-LABEL USAGE

None of the agents specified in this article for treat-

ment of juvenile mania are indicated for that use by the
FDA.
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Instructions

Psychiatrists may receive 1 hour of Category 1 credit
toward the American Medical Association Physician’s
Recognition Award by reading the article starting on page
628 and correctly answering at least 70% of the questions
in the posttest that follows.

1. Read each question carefully and circle the correct
corresponding answer on the Registration form.

2. Typeor print your full name, address, Social Security,
phone, and fax numbers in the spaces provided.

3. Mail the Registration form aong with a check, money
order, or credit card payment in the amount of $10 to:
Physicians Postgraduate Press, Office of CME, P.O.
Box 752870, Memphis, TN 38175-2870.

4. For credit to be received, answers must be postmarked
by the deadline shown on the CME Registration form.
After that date, correct answers to the posttest will be
printed in the next issue of the Journal.

All replies and results are confidential. Answer sheets,
once graded, will not be returned. Unanswered questions
will be considered incorrect and so scored. Your exact score
can be ascertained by comparing your answers with the
correct answers to the posttest, which will be printed in the
Journal issue after the submission deadline. The Physicians
Postgraduate Press Office of Continuing Medical Education
will keep only arecord of participation, which indicates the
completion of the activity and the designated number of
Category 1 credit hours that have been awarded.

. Thereluctance to diagnose or study which of the
following puts clinicians at risk for underidentifying
this pernicious disorder?

a. Personality disorder

b. Juvenile depression

c. ADHD

d. Juvenile mania

e. Obsessive-compulsive disorder
. Which of the following is not one of the possible results
of failing to treat mania in an affected child?

a Kindling

b. Dyskinesia

c. A chronic course

d. Treatment resistance

e. None of the above
. In this study, which of the following medications was
compared with mood stabilizersin the treatment of
maniclike symptomsin children?

a. SSRI antidepressants

b. Tricyclic antidepressants

c. Stimulants

d. Antipsychotics

e. All of the above
. Which of the following medications was associated
with significant improvement of maniclike symptoms
in pediatric patients?

a Mood stabilizers

b. SSRI antidepressants

c. Tricyclic antidepressants

d. Stimulants

e. Antipsychotics

5. Which of the following medications predicted greatel
decreases in maniclike symptomsin children when
higher and more therapeutic doses were used?

a. Vaproic acid

b. Lithium carbonate
c. Carbamazepine

d. Answersh and ¢
e Answersaand b

[

6.-Which of the following medications was not associated
with improvement of maniclike symptomsin children?

a. SSRI- antidepressants

b. Tricyclic antidepressants

c. Stimulants

d. Antipsychotics

e. All of the ahove

7. Although treatment with-mood stabilizers was

associated with a statistically significant decreasein
maniclike symptoms, this improvement was slow to
develop and was associated with frequent:

a. Depressive episodes

b. Relapses

c¢. Rapid cycling

d. Comorbid psychopathol ogy

e. None of the above

8. Until data are available from controlled studies on

concomitant treatments, the findings from this study
suggest the cautious use of combined phar macotherapy

to address clinical instability and comorbidity in
children with maniclike symptoms.

a True

b. False

Answersto the May 1998 CME posttest
l.c 2c 3.c 4e 5.c 6.e 7.c
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Circle the one correct answer for each question.
1 a b d

NoOUNWON
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O O 0O 0O 0O 0O O
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8.

Print or type
Name

Social Security number - -
(for CME credit recording purposes)

Specialty

Degree
Affiliation
Address

City, State, Zip
Phone ( )
Fax ( )
E-mail

Hospital: 0  Private Practice: 0  Resident: O Intern: O

Deadline for mailing

For credit to be received, the envelope must be postmarked
no later than April 30, 1999 (outside the continental United
States, June 30, 1999).

Keeping a copy for your files

Retain a copy of your answers and compare them with the
correct answers, which will be published after the submission
deadline.

Payment

A $10 payment must accompany this form. You may pay by
check, money order, or credit card (Visa or MasterCard). Make
check or money order payable to Physicians Postgraduate
Press. If paying by credit card, please provide the information
below.

Check one: [ Visa [0 MasterCard
Card number

Expiration date
Your signature

Please evaluate the effectiveness of this CME activity by
answering the following questions.

1. Was the educational content relevant to the stated
educational objectives? 0 Yes O No

2. Did this activity provide information that is useful in your
clinical practice? [ Yes 0O No

3. Was the format of this activity appropriate for the content
being presented? [ Yes O No

4. Did the method of presentation hold your interest and
make the material easy to understand? O Yes [ No

5. Achievement of educational objectives:

A. Enabled me to recognize mania as a legitimate
diagnostic consideration in children. 0 Yes [0 No

B. Enabled me to compare mood stabilizers with antide-
pressant, antipsychotic, and stimulant medicationsin
the treatment of children with maniclike symptoms.
O Yes O No

C. Enabled me to assess the effectiveness of mood
stabilizers in treating maniclike symptomsin children.
O Yes O No

6. Did this CME activity provide a balanced, scientifically
rigorous presentation of therapeutic options related to the
topic, without commercia bias? [ Yes O No

7. Doesthe information you received from this CME activity
confirm the way you presently manage your patients?
0 Yes [1 No

8. Does theinformation you received from this CME activity
change the way you will manage your patientsin the
future? 0O Yes O No

9. Please offer comments and/or suggested topics for future
CME activities.

10. How much time did you spend completing this CME
activity?

TEAR OUT AND MAIL THIS PAGE, ALONG WITH YOUR PAYMENT, TO:
PHysicians PostGRADUATE Press ¢ OrrFice oF CoNTINUING MEDICAL EpucaTion ¢ PO. Box 752870 « MempHis, TN 38175-2870

| F YOU ARE PAYING BY CREDIT CARD, YOU MAY FAX THIS PAGE TO:
Orrice oF ConTINUING MEDICAL EpucaTion AT 901-751-3444
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