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Brief Report
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Objective: The study examined 1-year recovery and relapse
rates for mania in subjects who met criteria for a prepubertal
and early adolescent bipolar disorder phenotype.

Method: Outpatients identified by consecutive new-case ascer-
tainment were assessed by means of separate child and parent
interviews, consensus conferences, and blind best estimates.

The definition of the prepubertal and early adolescent bipolar
disorder phenotype was DSM-IV mania with elation and/or
grandiosity as one criterion.

Results: Of 93 subjects seen at baseline, 89 were seen at 1 year
(95.7% retention). The rate of recovery from mania was 37.1%,
and the rate of relapse after recovery was 38.3%. No covariates
were significantly associated with recovery or relapse.

Conclusions: The low recovery and high relapse rates sup-
ported the study hypothesis of poor outcomes, which was
made on the basis of similarity between the characteristics of
the prepubertal and early adolescent bipolar disorder pheno-
type (long episode duration and high prevalence of mixed ma-
nia, psychosis, and rapid cycling) and those of severe bipolar
disorder in adults.

(Am J Psychiatry 2001; 158:303–305)

Studies of adults with bipolar disorder have reported a
childhood onset in as many as 59% of cases (1) and earlier
onset of bipolar disorder in more recently born cohorts
(2). Therefore, it is expected that more adult bipolar disor-
der patients will give histories of childhood mania and
that knowledge about a prepubertal and early adolescent
bipolar disorder phenotype will aid practitioners.

This paper reports 1-year recovery and relapse rates
from an ongoing study of the characteristics and course of
a prepubertal and early adolescent bipolar disorder phe-
notype (3–5). To our knowledge, this is the first report of
such data.

Method

Subjects were recruited by consecutive new-case ascertain-
ment from pediatric and psychiatric sites (3, 4). A method for dif-
ferentiating prepubertal and early adolescent bipolar disorder
phenotype from attention deficit hyperactivity disorder (ADHD)
was needed, because symptoms such as hyperactivity and dis-
tractibility are criteria for both mania and ADHD. To address this
need, the prepubertal and early adolescent bipolar disorder phe-
notype required current mania or hypomania with elation and/or
grandiosity as one criterion (3–5). Use of this phenotype permit-
ted a diagnosis of mania without the use of the criteria that over-
lapped with those for ADHD, ensured that subjects had at least
one of the two cardinal features of mania (i.e., elation and grandi-
osity), and allowed investigation of a child phenotype that was
most likely to be continuous with adult bipolar disorder (3–5).

A comprehensive battery was given at baseline and at 6 and 12
months to mothers and children separately. Research nurses were
blinded to the subjects’ diagnosis at baseline because the subjects
with the prepubertal and early adolescent bipolar disorder phe-
notype were interviewed concurrently with two comparison
groups without bipolar disorder (3, 4). Psychopathology was as-
sessed with a semi-structured interview, the Washington Univer-

sity in St. Louis Kiddie Schedule for Affective Disorders and
Schizophrenia (WASH-U-KSADS) (4, 6), and in consensus confer-
ences that examined all research, school, and medical records.
Research nurses were trained to 100% interrater reliability on five
consecutive interviews (as both interviewer and observer) for
each WASH-U-KSADS item (6). In addition, interrater reliability
between on-site WASH-U-KSADS mania ratings and off-site blind
ratings (made on the basis of the narrative documentation that
accompanies each WASH-U-KSADS mania item) were excellent
(kappa=0.74–1.00) (6). Six-month stability of both bipolar disor-
der diagnoses (85.7%) and individual mania criteria were also
very high (5). Furthermore, the WASH-U-KSADS has been vali-
dated in comparison with parent and teacher reports (6). Subjects
needed to have a Children’s Global Assessment Scale (7) score of
≤60 to ensure moderate or severe impairment. Naturalistic treat-
ment data were collected with the Longitudinal Interval Followup
Evaluation (8), and puberty was determined with the Duke scale
(9). “Mixed mania” was identified on the basis of overlapping time
periods for the WASH-U-KSADS items on mania/hypomania and
major depressive disorder. Rapid cycling was defined as four epi-
sodes per year (3, 4). Ultrarapid cycling was defined as five to 364
and ultradian as ≥365 episodes per year, respectively (3, 4). In ul-
tradian cycling, mania needed to occur for ≥4 hours per day (3, 4).
Recovery was defined as no syndromal DSM-IV mania or hypo-
mania for ≥2 weeks, and relapse was defined as syndromal crite-
ria for mania or hypomania and a Children’s Global Assessment
Scale score of ≤60 for ≥2 weeks. After complete description of the
study to parents and children, written informed consent was ob-
tained from parents and written assent was obtained from chil-
dren. Recovery and relapse were estimated with the Kaplan-Meier
statistic. Cox modeling was used to test covariates, which in-
cluded baseline age; gender; puberty status; presence of mixed
mania, psychosis, ultradian rapid cycling, comorbid ADHD, co-
morbid oppositional defiant disorder, or comorbid conduct dis-
order; and use of antimanic medication. Antimanic medication
was defined as neuroleptics, anticonvulsants, and lithium. De-
tails of medication use were reported previously (5).
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Results

Four of the 93 subjects with the prepubertal and early
adolescent bipolar disorder phenotype interviewed at
baseline dropped out by 1 year (95.7% retention). There
were no significant demographic differences between
dropouts and continuers. Baseline characteristics of the
89 subjects seen at 1 year included: mean age=10.9 years
(SD=2.7), current episode duration=3.6 years (SD=2.5),
and Children’s Global Assessment Scale score=43.3 (SD=
7.7). Fifty-one subjects (57.3%) were prepubertal. Eighty
subjects (89.9%) showed elation, and 76 (85.4%) showed
grandiosity. Fifty-three subjects (59.6%) met criteria for
psychosis, 48 (53.9%) for mixed mania, 69 (77.5%) for ul-
tradian rapid cycling, 77 (86.5%) for ADHD, and 67
(75.3%) for oppositional defiant disorder. Only 45 sub-
jects (50.6%) were taking an antimanic drug from baseline
to 1 year. Recovery and relapse rates estimated with the
Kaplan-Meier statistic were 37.1% (95% confidence inter-
val [CI]=27.0–47.1) and 38.3% (95% CI=14.8–61.9), respec-
tively (Figure 1). No covariates were significantly associ-
ated with recovery or relapse.

Discussion

Because the phenotype included elation and/or grandi-
osity, these findings may not generalize to other samples.

Comparisons, however, are problematic due to differences
in methods. Faraone et al. (10), for example, did not inter-
view child subjects, used lay raters, did not use a scale de-
veloped for prepubertal mania, and ascertained for ADHD.

The low rate of antimanic drug use suggests that practi-
tioners have not yet recognized cases of bipolar disorder
in children (5). In this regard, WASH-U-KSADS definitions
of elation and grandiosity are the same as the definitions
of those DSM-IV criteria used in making a diagnosis of bi-
polar disorder in adults (4, 6), but the manifestations of
the criteria are child age-dependent (11). For example, a
grandiose bipolar disorder adult called the President to
tell him how to run the country, while a manic child re-
peatedly called school officials to tell them how to run the
school.

Adults with continuous rapid cycling have been re-
ported to have a chronic, treatment-resistant course over
decades (12). Follow-up of subjects with the prepubertal
and early adolescent bipolar disorder phenotype will be
necessary to establish if their ultradian cycling is child-age
limited or continuous into an ultradian cycling adult-age
course.
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FIGURE 1. One-Year Recovery and Relapse Rates for 89
Subjects With a Prepubertal and Early Adolescent Bipolar
Disorder Phenotypea

a Recovery and relapse rates estimated with the Kaplan-Meier statis-
tic. Recovery rate=37.1% (95% CI=27.0–47.1); relapse rate=38.3%
(95% CI=14.8–61.9).
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Objective: The antidepressant action of ECT may be related to
its anticonvulsant properties. Positron emission tomography
(PET) studies of regional cerebral metabolic rate for glucose
were used to test this hypothesis.

Method: Ten patients with major depression were studied
with PET before and approximately 5 days after a course of bi-
lateral ECT. Statistical parametric mapping was used to identify
regions of decreased cerebral glucose metabolism.

Results: Widespread regions of decreased regional cerebral
glucose metabolism were identified after ECT, especially in the
frontal and parietal cortex, anterior and posterior cingulate gy-
rus, and left temporal cortex. A region-of-interest analysis sim-
ilarly indicated post-ECT reductions in regional cerebral glu-
cose metabolism.

Conclusions: ECT reduces neuronal activity in selected cortical
regions, a potential anticonvulsant and antidepressant effect.

(Am J Psychiatry 2001; 158:305–308)

The precise mechanism of action of ECT remains un-
known. One line of research has focused on the anticon-
vulsant properties of ECT, postulating that endogenous
processes involved in the termination of seizures are criti-
cal to therapeutic mechanisms (1). This research has in-
cluded examination of change in seizure threshold during
a course of ECT and in concentrations of inhibitory neu-
rotransmitters (2) and endogenous opioids (3). Both bio-
electric suppression immediately after seizure termina-
tion (4) and the magnitude of delta activity in prefrontal
regions in the interictal EEG (5) have been associated with
superior ECT outcome, suggesting that reductions in neu-
ral activity may be critical to efficacy. Finally, imaging
studies consistently have found reductions of regional ce-
rebral blood flow (rCBF) or regional cerebral metabolic
rate after ECT, again pointing to suppression of functional
brain activity (6).

In a study that used the xenon inhalation technique, we
previously found that post-ECT reductions in rCBF in pre-
frontal regions were associated with better clinical out-
come (7). Positron emission tomography (PET) offers the
advantages of measurement of regional metabolism, su-
perior spatial resolution, and the ability to image subcorti-
cal brain regions. We report on 10 patients with major de-

pression who underwent [18F]fluorodeoxyglucose (FDG)
PET before and after a course of bilateral ECT.

Method

Ten inpatients (mean age=45.5 years, SD=12.3; seven female;
six with unipolar depression; nine right-handed) who met DSM-
III-R criteria for a major depressive episode on the basis of inter-
views with the Structured Clinical Interview for DSM-III-R–Pa-
tient Edition, and who had a score of at least 16 on the 17-item
Hamilton Depression Rating Scale, were referred for ECT on clin-
ical grounds. Patients were medication free for at least 2 weeks (6
weeks for fluoxetine and 4 weeks for oral neuroleptics) before
baseline imaging and until completion of post-ECT assessments.
After complete description of the study, written informed consent
was obtained.

ECT was administered with a constant current, brief-pulse de-
vice. Medications at ECT were atropine (0.4 mg), methohexital
(0.75 mg/kg), and succinylcholine (0.75 mg/kg), with dose adjust-
ment after the first treatment. Motor and EEG seizure manifesta-
tions were monitored to ensure adequate duration. Patients were
treated with the standard bifrontotemporal electrode placement,
with stimulus intensity 2–2.5 times the initial seizure threshold, as
determined at the first treatment (8). ECT treatments were con-
tinued until the patients were asymptomatic or had not shown
further improvement over at least two consecutive treatments
(mean=13.7 treatments, SD=6.4; range=6–25). Patients were con-
sidered responders if they achieved ≥50% reduction in the Hamil-


