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Abstract
In the past decade, interest in and research on pediatric bipolar disor-
der (BD) has increased substantially. Prevalence rates of the disorder
have doubled in outpatient settings, while twice as many research ar-
ticles on pediatric BD were published in the past five years as in the
prior decade. This review focuses on recent developments in the
study of pediatric BD. We examine current research on the diagnos-
tic boundaries of BD in youths, in particular the issues of episodicity
and irritability, and provide assessment guidelines. We review data
elucidating the pathophysiology of pediatric BD, with a focus on
how these results may inform diagnosis. Finally, we discuss treat-
ment approaches for pediatric BD, particularly psychotherapeutic
interventions. Throughout the review, we pay particular attention
to youths with severe chronic irritability, hyperarousal, and hyper-
reactivity, who reflect the population in whom the diagnosis of BD
is most debated.
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Bipolar disorder
(BD):
psychopathology
diagnosed based on
the presence of
discrete mood
episodes of mania

Pathophysiology:
neurobiological
mechanisms
mediating a disorder
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INTRODUCTION
AND PREVALENCE

The past decade has witnessed a dramatic in-
crease of interest, by both researchers and
clinicians, in pediatric bipolar disorder (BD).
Twice as many research articles investigating
pediatric BD were published in the past five
years as in the entire prior decade. Clinically,
the rate of pediatric BD diagnosis has dou-
bled in outpatient clinical settings (up to 6%)

(Youngstrom et al. 2005), and has quadru-
pled in U.S. community hospitals (up to 40%)
(Blader & Carlson 2006, Case et al. 2007).

This marked upsurge of interest in pedi-
atric BD may reflect a variety of factors. First,
the suggestion of developmental variations in
the presentation of BD has raised questions
regarding the appropriate diagnostic criteria.
Second, increased recognition of marked im-
pairment in BD youths, and suboptimal re-
sponses to treatment, has fueled research on
the disorder (Biederman et al. 2005, Geller
et al. 2004, Kowatch et al. 2005b). Finally,
the advent of safe and noninvasive techniques
for studying brain function in children has re-
sulted in pediatric BD becoming the focus of
pathophysiology-based research (Rich et al.
2006).

This review focuses on recent develop-
ments in research on pediatric BD. First, we
examine different approaches to diagnosis and
discuss what we view as the optimal diagnostic
strategy. We then review recent advances in
pathophysiological research and discuss how
these data may inform the diagnosis of BD
in youths. Finally, we discuss emerging re-
search regarding treatment. A particular fo-
cus of this review is the status of youths with
severe, chronic irritability, hyperarousal, and
hyperreactivity, in whom the diagnosis of BD
is much debated.

DIAGNOSIS

Researchers and clinicians continue to dis-
cuss the diagnostic boundaries of pediatric
BD. Over the past quarter century, the sug-
gestion that BD may present differently in
children versus adults has shaped pediatric
BD research, resulting in the suggestion that
modified diagnostic criteria and assessment
techniques should be used in youths. The
two primary developmental differences that
have been suggested are (a) a distinction be-
tween discrete mood episodes separated by
periods of euthymia or subsyndromal symp-
toms in adults, in contrast to chronic symp-
toms and/or rapid mood cycles in youths,
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and (b) the characterization of pediatric mania
by severe irritability instead of by euphoria,
which is seen as the cardinal symptom of adult
mania. Given suggestions of developmental
differences in the presentation of mania, in the
mid-1990s some investigators adopted diag-
nostic guidelines for youths that differed from
those for adults (Geller et al. 1995, Wozniak
et al. 1995).

Since the mid-1990s, three approaches
have dominated research on the diagnosis of
BD in youths: (a) applying adult criteria to
children and adolescents; (b) emphasizing car-
dinal symptoms (i.e., euphoria and grandios-
ity) and brief, rapid cycles, and (c) emphasizing
severe irritability (see Table 1). We begin by
reviewing diagnostic criteria provided in the
Diagnostic and Statistical Manual, Fourth Edi-
tion, Text Revision (DSM-IV-TR) (Am. Psy-
chiatr. Assoc. 2000), and then discuss each of
these three approaches.

Diagnostic and Statistical Manual
Diagnostic Criteria

One goal of psychiatric research is the identi-
fication of biological markers that can be used
to aid diagnosis. Until that time, diagnosis re-
lies on the report of clinical descriptors and
observation of symptoms. The consolidation
of these clinical data into a diagnosis relies on
guidelines established in the DSM-IV-TR.

Since disagreement regarding the diag-
nosis of BD in youths centers on the criteria
for mania, our discussion focuses on mania
rather than depression. The DSM-IV-TR
divides mania criteria into primary and
secondary symptoms. Primary symptoms,
labeled criterion “A,” require “a distinct
period of abnormally and persistently ele-
vated, expansive, or irritable mood” lasting
at least seven days for mania or four days
for hypomania (Am. Psychiatr. Assoc. 2000).
BD-I is diagnosed when a full manic episode
occurs (i.e., duration ≥7 days, with symptoms
resulting in marked impairment), regardless
of a history of a depressive episode. BD-II
is diagnosed when a hypomanic episode

DSM-IV-TR:
Diagnostic and
Statistical Manual,
Fourth Edition, Text
Revision

(duration ≥4 days, symptoms noticeable to
others but not causing marked impairment)
and at least one depressive episode occur.

In requiring a “distinct period,” the DSM
indicates that this mood presentation must
occur during a discrete episode of time.
The primary “A” criterion, which defines
the mood itself, is accompanied by the “B”
behavioral and cognitive symptoms of ma-
nia. The “B” criteria of mania consist of
grandiosity, decreased need for sleep, pres-
sured speech, racing thoughts, distractibil-
ity, increased goal-directed activity, and ex-
cessive pleasure seeking/risky behavior. For a
diagnosis of mania, a minimum of three “B”
symptoms must be present if the “A” mood
symptom is euphoria, whereas four “B” symp-
toms are required if the mood is irritabil-
ity. Whereas mania requires that these “B”
symptoms be “severely impairing,” hypoma-
nia requires that they be “noticeable to oth-
ers.” When diagnosing mania in adults using
semistructured interviews, the interviewer as-
certains a distinct time frame during which the
patient had a change in mood to determine
if “A” criteria are met, and then determines
whether a sufficient number of criterion “B”
symptoms occurred concurrently.

To what extent do these guidelines accu-
rately identify children and adolescents with
BD and thus, to what extent should they be
used when diagnosing a pediatric patient?
The following describes the three primary ap-
proaches to this question.

Applying DSM-IV “Adult” Criteria

One approach to diagnosing BD in youths
assumes that the DSM-IV criteria identify
mania in children as well as adults. Therefore,
this approach follows techniques typically
used in adults, with the proviso that the
thresholds for viewing symptoms as “abnor-
mal” must be developmentally appropriate.
Thus, episodes during which a distinct
mood change occurred are ascertained, and
the interviewer determines whether the
requisite number of “B” criteria occurred
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concurrently. This strategy is recommended
by the American Academy of Child and Ado-
lescent Psychiatry (AACAP) in its recently
published practice parameter guidelines for
the assessment of BD in youths (McClellan
et al. 2007). It is also the approach employed
by our research group at the National Insti-
tute of Mental Health (NIMH) (Dickstein
et al. 2007, Leibenluft et al. 2003b, Rich et al.
2007b) (see Table 1) in the large, multisite
Course and Outcome of Bipolar Youth
(COBY) study (Axelson et al. 2006, Birmaher
et al. 2006) as well as by other researchers
(Findling et al. 2001, Kafantaris et al. 2003).

One simple question is: do children meet-
ing strict DSM criteria for mania exist? The
answer is unequivocally yes. The NIMH re-
search group now follows nearly 100 BD
youths, while the COBY study has recruited
nearly 300 children meeting DSM-IV-TR cri-
teria. Importantly, data from multiple stud-
ies indicate that both elevated mood and ir-
ritability are common in youths with mania,
as in adults. An NIMH study of strictly de-
fined BD youths (i.e., episodic euphoric mood
was required for inclusion, so that the criteria
were narrower than DSM-IV) found that ir-
ritability was prevalent (77%) (Bhangoo et al.
2003). Similarly, although the COBY study
allowed for either euphoria or irritability to
meet the “A” criterion of mania, 92% of sub-
jects had elated mood and 84% had irritability
(Axelson et al. 2006, Birmaher et al. 2006).

It is important to consider developmen-
tally appropriate thresholds for symptoms
when determining the presence of mania.
As noted in the AACAP guidelines, it may
be particularly challenging to differentiate
symptoms including euphoria, grandiosity,
psychomotor agitation, and risky behavior
from normal fluctuations of extreme excite-
ment, fantasy play and ideation, overactivity,
and “youthful indiscretions” (McClellan et al.
2007). Using children of similar age and/or
developmental level as a reference group may
help to determine if symptoms deviate from
that which would be considered age appropri-
ate. Research on the normal developmental

NIMH: National
Institute of Mental
Health

COBY: Course and
Outcome of Bipolar
Youth study

ADHD: attention
deficit-hyperactivity
disorder

progression of symptoms is needed to inform
diagnostic decisions.

Emphasizing “Cardinal Symptoms”
and Brief, Frequent Cycles

Geller and colleagues (Geller et al. 1998)
proposed a conceptualization of pediatric BD
that suggested that rapid mood changes and
complex cycling patterns characterize the dis-
order in youths (see Table 1). This definition
of pediatric BD is based on their clinical expe-
rience, which found that most bipolar youths
presented with very rapid mood cycles, as
well as their contention that DSM-IV criteria
for BD fail to adequately differentiate the
disorder from attention deficit-hyperactivity
disorder (ADHD) in youths. This conceptu-
alization of pediatric BD emphasizes cycles,
initially defined as mood changes lasting
a minimum of four hours (Geller et al.
2003), but more recently defined as the daily
switching of mood states (Geller et al. 2007).
Episodes refer to the interval between the on-
set and offset of symptoms meeting DSM cri-
teria, where offset is defined by the presence
of eight weeks of symptoms that fail to meet
full DSM criteria (Geller et al. 2007). Further-
more, to differentiate mania from ADHD, the
diagnosis of mania requires either elevated
mood or grandiosity (Geller et al. 1998).

Using these techniques, Geller and col-
leagues (Geller et al. 2004) studied BD cases
presenting to multiple psychiatric and pedi-
atric sites. The BD sample (N = 86) was
quite homogenous: elated mood (90%) and
grandiosity (86%), at least one of which
was required for inclusion, were prominent,
as were irritability (98%) and mixed mania
(88%). Also consistent with Geller’s concep-
tualization of pediatric BD, most BD pa-
tients (78%) had daily cycling, with a mean of
3.5 (±2.0) cycles per day. Subjects averaged
1.2 (±0.4) lifetime episodes, and the average
length of the current episode at intake was
79.2 (±66.7) weeks. Thus, a sizeable number
of subjects had experienced episodes lasting
approximately three years.
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Emphasizing Irritability

Another group of researchers argue that the
irritability of pediatric mania is qualitatively
and quantitatively distinct from other forms
of irritability and thus can be used to identify
BD (Biederman et al. 2005, Mick et al. 2005,
Wozniak et al. 2005) (see Table 1). These re-
searchers state that irritability is the most de-
bilitating symptom in pediatric BD and that
accompanying aggression is the most com-
mon reason for psychiatric hospitalization
of manic children (Biederman et al. 2000a,
Wozniak et al. 1995). Thus, this diagnos-
tic approach deemphasizes distinct episodes
while stressing persistent and severe irritabil-
ity (Biederman et al. 1998, Wozniak et al.
1995). When assessing irritability, these in-
vestigators ask specifically about severe, ex-
tremely impairing irritability (“super angry,
grouchy, or cranky”). If such irritability is en-
dorsed, then the “A” criterion of mania is
considered to be met, even if the irritability
does not represent a distinct change from the
patient’s usual level of function (Mick et al.
2005).

Using these techniques, Biederman and
colleagues describe several large samples of
youths with BD recruited to a large psychiatry
clinic (Biederman et al. 2005, Wozniak et al.
1995). For example, consistent with their di-
agnostic conceptualizations, of 129 children
with BD, 92% had irritability when manic,
whereas 33% had euphoria, and 61% were
reported to have mixed episodes (Biederman
et al. 2005). In another, similar sample, these
investigators reported that none of their pa-
tients had daily cycling, but more than 75%
had a chronic course characterized by rapid
cycling (≥4 episodes/year) or episodes longer
than a year (Biederman et al. 2004).

The Recommended Approach

The dilemma facing clinicians and researchers
is to determine which of the approaches de-
scribed above is optimal for diagnosing BD in
youths. The recent practice parameter guide-

lines established by AACAP for assessing, di-
agnosing, and treating pediatric BD state that
when diagnosing hypo/mania in youths, clin-
icians should adhere to the DSM-IV-TR, in-
cluding duration criteria, i.e., requiring an
episodic change in mood lasting at least four
days for hypomania or seven days for ma-
nia (McClellan et al. 2007). In commenting
on particular affective symptoms, the guide-
lines support the use of both elevated mood
and/or irritability in meeting “A” criteria, but
note that irritability and emotional reactiv-
ity are present in a variety of conditions and
therefore “lack specificity.” For this reason,
mood disturbance must present as a “marked
change” from baseline. Further, the mood dis-
turbance should be accompanied by associ-
ated psychomotor, sleep, and cognitive fea-
tures (i.e., the requisite number of DSM “B”
criteria). Finally, although this is not specified
in DSM-IV-TR, the AACAP guidelines note
the importance of impairment occurring in at
least two settings.

Thus, consistent with AACAP recom-
mendations, assessment should focus first on
determining the presence of mood episodes.
Though the reporter may not be capable of
identifying the precise onset or offset of symp-
toms, it is important to ascertain the extent to
which symptoms presented during an identi-
fiable time frame, as compared to a persistent
and unremitting presentation. If the family
cannot identify distinct episodes, then a BD
diagnosis is likely to be inappropriate. In addi-
tion, it is critical that the clinician determine
that “B” symptoms occurred simultaneous
with the “A” mood changes. Furthermore,
“B” symptoms should represent a distinct
change from the child’s usual level of function.
For example, if distractibility is characteristic
of a child, this presentation would be consis-
tent with ADHD. In contrast, distractibility
that occurs only in association with the onset
of other mood, cognitive, and behavioral
changes, or becomes markedly worse at the
same time that uncharacteristic affective and
behavioral symptoms are present, would
be consistent with mania or hypomania.
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Focusing on episodicity and the presence of
symptoms concurrent with the primary mood
change will best allow the clinician to establish
a BD diagnosis consistent with DSM criteria.

Adopting DSM adult diagnostic criteria is
also the preferred approach because it best
promotes research consistency. That is, em-
ploying standard adult DSM criteria allows
for direct comparisons among different pedi-
atric BD research groups, as well as between
adults and children with BD. In addition, it is
clear that youths can be recruited who meet
DSM-IV (i.e., adult) criteria for BD. It is log-
ical to use these youths as a gold standard
against which other definitions can be tested.
If, for example, youths are identified who do
not meet DSM-IV criteria for BD, but re-
semble those who do in clinical course, family
history, treatment response, and pathophysi-
ology, it would be logical to expand the def-
inition of pediatric BD to include that new
group.

Bipolar Disorder-Not
Otherwise Specified

The above discussion has focused on bipo-
lar I and II. However, the populations in
whom the diagnosis of BD is most contro-
versial are those who present with unremit-
ting, nonepisodic dysregulation in affect and
behavior or whose episodes are too short to
meet DSM criteria. With regard to the first
group, these youths present with neither dis-
crete mood episodes nor sustained euphoria,
and thus they fail to meet DSM-IV-TR crite-
ria for mania or BD. Should either or both of
these groups be diagnosed with BD-Not Oth-
erwise Specified (BD-NOS) or other DSM
disorders, or should new categories be defined
to capture them?

The diagnosis of BD-NOS was addressed
in the recent AACAP practice parame-
ter guidelines (McClellan et al. 2007) (see
Table 1). These guidelines note that irritabil-
ity and emotional reactivity are nonspecific
symptoms found in multiple behavioral, af-
fective, and developmental disorders and are

BD-NOS: bipolar
disorder-not
otherwise specified

Severe mood
dysregulation
(SMD): a pediatric
syndrome, proposed
to foster research,
characterized by
severe, chronic
irritability,
hyperarousal, and
hyperreactivity to
negative stimuli

therefore not diagnostic of mania. The AA-
CAP guidelines suggest that the BD-NOS
diagnosis be given to youths with either
(a) manic symptoms of insufficient duration
(i.e., lasting less than four days) or (b) youths
with “chronic manic-like symptoms which
constitute baseline functioning” (McClellan
et al. 2007). However, prominent differences
between these two classifications may indi-
cate that BD-NOS, as defined by the AACAP
guidelines, is clinically heterogeneous.

In the COBY study, the designation BD-
NOS was used to refer to youths whose manic
episodes were too short to meet DSM criteria
(Birmaher et al. 2006). Specifically, BD-NOS
patients had (a) elated mood plus two “B” ma-
nia symptoms, or irritable mood plus three
“B” symptoms; (b) change in level of function
associated with mood symptoms; (c) at least
four hours of symptoms within 24 hours; and
(d ) at least four cumulative lifetime days meet-
ing criteria.

The second description in the AACAP
guidelines, of youths with chronic symptoms
that reflect baseline functioning, is compara-
ble to the NIMH sample defined as severely
mood dysregulated (SMD) (see Table 1).
Leibenluft et al. (2003b) suggested a clas-
sification system that differentiates youths
with strictly defined BD (i.e., narrow phe-
notype) from SMD youths (i.e., the “broad
phenotype” of pediatric BD). Specifically,
SMD youths have chronic, severe, impairing
irritability and anger. This irritability is
unremitting and therefore reflects the child’s
baseline mood. SMD youths also present with
ADHD-like hyperarousal symptoms (includ-
ing at least three of the following: insomnia,
intrusiveness, pressured speech, flight of
ideas/racing thoughts, distractibility, and
psychomotor agitation). Finally, these SMD
youths have developmentally inappropriate
reactivity to negative emotional stimuli:
outbursts characterized by yelling and/or
aggression, occurring at least three times a
week. Symptoms have to begin prior to age 12
and must be chronic (i.e., present for at least
one year without remission of two months
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ODD: oppositional
defiant disorder

or longer). Symptoms have to cause severe
impairment (i.e., hospitalization, repeated
grade, marked family discord) in at least one
setting (home, school, peers) and mild im-
pairment (i.e., poor academic performance,
school disciplinary problems, disrupted
family activities) in another. Euphoric mood
or distinct episodes lasting ≥1 day are exclu-
sionary (Leibenluft et al. 2003b). In sum, the
SMD category operationalizes criteria for the
chronically, severely irritable children whose
diagnosis is unclear. These children often re-
ceive a BD diagnosis despite the fact that they
fail to meet DSM criteria for BD (Pogge et al.
2001).

Should the diagnosis of BD-NOS be ap-
plied to both youths with episodes too short
to meet DSM-IV-TR criteria and those with
nonepisodic severe irritability? Research indi-
cates that these two presentations may be dis-
tinct. In the COBY study, 25% of BD-NOS
subjects converted to BD-I or BD-II after just
two years of follow-up (Birmaher et al. 2006).
In contrast, a posthoc analysis of the Great
Smoky Mountain Study indicates that over
an eight-year follow-up, only 1% of youths
meeting SMD criteria converted to BD-I or
BD-II (Brotman et al. 2006), a conversion rate
comparable to that seen in the general popula-
tion. Furthermore, BD-NOS youths from the
COBY study did not differ from those with
BD-I on a variety of clinical variables, includ-
ing family BD history (Axelson et al. 2006). In
contrast, SMD youths from the NIMH study
differed from youths with strictly defined BD
in the likelihood that they had a parent with
BD (BD: 33%; SMD: 3%) (Brotman et al.
2007). Taken together, these data indicate that
children with episodes shorter than four days
may differ in clinical course and family history
from those with nonepisodic irritability and
hyperarousal, and that the former may resem-
ble BD-I and BD-II patients more than do the
latter. Thus, it may be inaccurate to classify
both groups as having BD-NOS. Diagnosing
SMD youths with BD may result in the in-
appropriate use of medications indicated for
treating BD, or conversely, the withholding

of medications indicated for ADHD and/or
depression/anxiety.

Unfortunately, no single DSM diagnosis
adequately captures the symptoms of severely
irritable youths with symptoms of ADHD,
thus rendering them “nosological orphans”
(Carlson et al. 2004). Although not ideal, diag-
nosing SMD youths with the varied DSM-IV
behavioral [e.g., ADHD or oppositional defi-
ant disorder (ODD)] and/or mood disorders
[major depressive disorder (MDD), an anxiety
disorder, or mood disorder-NOS] that cap-
ture their symptomatology is recommended.
Although these may not sufficiently indicate
the level of impairment, they most accurately
describe the constellation of symptoms afflict-
ing SMD youths.

Diagnosing Bipolar Disorder
in Preschoolers

As the data reviewed above indicate, it appears
that the DSM diagnostic criteria for mania
can be applied reliably and validly to children.
The question is how young is too young for
diagnosing mania and, hence, BD?

An increasing number of studies suggest
that BD may occur in preschool children
(Dilsaver & Akiskal 2004, Luby & Belden
2006, Scheffer & Niskala Apps 2004).
In general, studies documenting BD in
preschoolers report very high rates of ADHD
(80% to 95%) along with mixed mood states
in approximately 80% of youths (Scheffer
& Niskala Apps 2004, Wilens et al. 2003).
Impairing irritability is highly prevalent,
and grandiosity and elated mood are also
frequently reported. Importantly, these
studies do not require mood episodicity when
making the BD diagnosis. In fact, most stud-
ies describe a chronic, unremitting symptom
presentation comparable to that seen in SMD
youths, which, as previously discussed, is
distinct from BD I, II, or even BD-NOS.

Most importantly, there is considerable de-
bate regarding differentiating developmen-
tally appropriate affect and behavior from
manic symptoms or mood cycling in children
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younger than 6 years. For example, how
can a clinician distinguish normative ex-
treme joyfulness or giddiness in a preschooler
from manic elation? What distinguishes
a preschooler’s developmentally appropriate
talk of being a superhero from grandiosity?
The question of whether it is possible to iden-
tify mania in preschoolers remains an impor-
tant, but still unanswered, one. At present, the
AACAP guidelines state that, given that the
validity of a BD diagnosis in preschoolers has
not been established, caution should be taken
before diagnosing a child under age 6 with BD
(McClellan et al. 2007).

Comorbidity

As with most childhood psychological disor-
ders, comorbid psychopathology is common
in pediatric BD (Biederman et al. 1999). For
example, ADHD is thought to co-occur in
approximately 70% of BD youths (Axelson
et al. 2006, Dickstein et al. 2005b, Geller et al.
2004), rates of ODD range from 46% to over
80% (Axelson et al. 2006, Biederman et al.
2005), CD ranges from 12% to 41% (Axelson
et al. 2006, Biederman et al. 1999), and high
rates of comorbid anxiety, ranging from 45%
to 78%, are also reported (Dickstein et al.
2005b, Harpold et al. 2005).

In attempting to differentiate the symp-
toms of BD from those of comorbid illnesses,
the clinician must determine if a symptom
is present solely during a mood episode or
worsens significantly during a mood episode,
as opposed to being present only when the
child is otherwise euthymic or subsyndro-
mally ill. A symptom isolated to a particular
mood episode, or one that becomes markedly
more impairing during an episode, could
be “counted” toward the diagnosis of ma-
nia. Conversely, a symptom present between
episodes would be considered to be a symp-
tom of another psychological disorder.

For example, to a certain degree, diagnos-
tic confusion between ADHD and pediatric
BD reflects the overlap between the symp-
toms of ADHD and the “B” criteria of mania

Amygdala: limbic
brain region; plays a
central role in
processing emotional
stimuli and
regulating
subsequent
emotional and
behavioral responses

(e.g., distractibility, decreased need for sleep,
talkativeness, increased goal-directed activity,
excessive involvement in pleasurable activi-
ties). The critical distinction is that ADHD
symptoms are constant (i.e., nonepisodic) and
reflect the youth’s typical behavior. In con-
trast, these symptoms reflect mania only if
they are inconsistent with the child’s base-
line behavior. Thus, for certain symptoms,
the DSM uses qualifying words such as
“decreased need for sleep,” “more talkative
than usual,” and “increase in goal-directed
activity” (underline added). With regard to
ODD, although negativistic and defiant be-
havior may occur in youths with BD, it is crit-
ical to distinguish episodic, mood-related be-
havioral changes consistent with mania from
the unremitting behavior problems of ODD.

In sum, a child or adolescent with BD is
more likely than not to have an additional dis-
order. If symptoms are evident solely during
a particular mood episode, or if they worsen
during the mood episode, they may indi-
cate mania. Alternatively, if the symptoms are
chronic and characteristic of the youth’s base-
line level of function, the presentation is more
consistent with a nonepisodic disorder such as
ODD, ADHD, or anxiety disorder.

PATHOPHYSIOLOGY

Our goal in this section is to summarize neu-
roscientific research that is beginning to dis-
criminate youths with strictly defined BD
from those in whom the BD diagnosis is most
controversial: youths with chronic irritabil-
ity and ADHD/ODD symptoms (i.e., SMD).
Neuroimaging research has begun to impli-
cate multiple regions in the pathophysiology
of pediatric BD, as detailed in several recent
reviews (Kowatch et al. 2005b, Pavuluri et al.
2005, Strakowski et al. 2005). Of the varied
neural structures, fronto-limbic regions (e.g.,
the amygdala, prefrontal cortex, and stria-
tum), which are thought to regulate cognitive
and behavioral symptoms, may best differen-
tiate the pathophysiology of BD and SMD
youths.
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sMRI: structural
magnetic resonance
imaging;
neuroimaging
technique used to
measure the volume
of brain structures

fMRI: functional
magnetic resonance
imaging;
neuroimaging
technique that
determines
activation levels in
neural regions by
measuring changes
in blood flow

Behavioral Data

Standardized behavioral paradigms allow cog-
nitive and affective function to be assessed
reliably in a laboratory setting. By cou-
pling these data with neuroimaging tech-
niques, such as structural magnetic resonance
imaging (sMRI), functional MRI (fMRI), or
psychophysiological measurement, the neu-
ral circuitry mediating between-group differ-
ences in behavior can be identified.

Behavioral paradigms may be used to elu-
cidate the neural circuitry mediating pediatric
BD. These paradigms typically assess emo-
tional function, often by measuring responses
to reward, punishment, or emotional stimuli
such as faces. One line of studies of emotional
processing in BD youths finds that, compared
to typically developing youths, children with
BD are deficient in adjusting their behavior
to changing contingencies (Dickstein et al.
2004, Gorrindo et al. 2005, McClure et al.
2005). Thus, consistent with clinical descrip-
tions, BD youths struggle when required to
stop one activity and switch to another with
different rules. Such behavioral adaptation is
mediated by the ventral prefrontal cortex-
striatal-amygdala circuit, which has been im-
plicated in neuroimaging studies of pediatric
BD (see below). This inflexible response style
may provide clues as to the mood changes that
define the disorder. Specifically, the fluctuat-
ing mood states that characterize BD may re-
flect aberrant reward processing during ma-
nia (i.e., excessive goal-directed activity and
pleasure seeking) and during depression (i.e.,
anhedonia) (Ernst et al. 2004).

Another line of behavioral studies finds
that youths with BD have deficits processing
emotional faces. For example, compared to
healthy controls, youths with BD make sig-
nificantly more errors when asked to identify
the emotion displayed on both child and
adult faces (McClure et al. 2005). Interest-
ingly, a follow-up study using this same task
found that misinterpretation of emotional
face expressions was significantly greater in
BD youths than in those with ADHD or

combined anxiety and depressive disorders;
the latter two groups performed comparably
to controls (Figure 1) (Guyer et al. 2007). A
third study found that BD youths negatively
misinterpret neutral faces, in that they rate
them as more hostile and fear-producing than
do controls (Rich et al. 2006). Finally, a fourth
study that used face stimuli in which the ex-
pression gradually morphed from completely
neutral to 100% emotion found that youths
with BD required significantly more intense
displays of facial emotion than did controls
in order to identify the expression (Rich et al.
2007a). Thus, a variety of paradigms finds
that BD youths are deficient when processing
emotional and nonemotional facial expres-
sions. Given the association between social
deficits and impaired face labeling in healthy
individuals (De Sonneville et al. 2002), the
misinterpretation of face emotions seen in
these studies in BD youths may contribute to
their social dysfunction.

These tasks provide important data on
the nature of the affective, behavioral, and
cognitive deficits in pediatric BD. These
results also indicate domains worthy of more
detailed study via the use of neuroimaging
methodology.

Structural Magnetic
Resonance Imaging

Most published pediatric BD neuroimaging
studies report sMRI data. sMRI allows for
the identification of volumetric differences in
brain structures between BD youths and con-
trols. Although size does not correlate directly
with function, sMRI research may identify re-
gions of interest (ROIs) mediating the symp-
toms of pediatric BD.

The amygdala is of particular interest
in research on developmental psychopathol-
ogy. Located in the temporal lobe and part
of the limbic system, the amygdala plays a
central role in processing emotional stim-
uli and regulating subsequent emotional and
behavioral responses (LeDoux 2000). The
most replicated finding in sMRI research on
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pediatric BD is significantly decreased amyg-
dala volume in BD youths compared with con-
trols (Blumberg et al. 2003a, DelBello et al.
2004b, Chang et al. 2005, Dickstein et al.
2005a). However, select other studies fail to
identify amygdala volume impairments (Fra-
zier et al. 2005, Kaur et al. 2005), including
the study with the largest sample, though this
study’s young BD population may explain the
discrepancy in results (Frazier et al. 2005). In
contrast to most child data, sMRI studies of
BD adults have reported both increased and
unchanged amygdala volume (Nugent et al.
2006).

Results of sMRI studies in other frontal
and limbic regions of interest, e.g., the pre-
frontal cortex (PFC) and striatum, are less
consistent. Regions of the PFC, includ-
ing the ACC, dorsolateral PFC (DLPFC),
and orbitofrontal cortex, are thought to
shape behavior by regulating attention toward
emotionally evocative stimuli and mediating
stimulus-reward relationships (Botvinick et al.
2004, Clark et al. 2004, Fuster 2000). Vol-
umetric deficits have been identified in the
ACC (Kaur et al. 2005, Wilke et al. 2004),
DLPFC (Dickstein et al. 2005a), and or-
bitofrontal cortex (Wilke et al. 2004), but
other studies fail to identify reduced vol-
umes in these regions in BD youths (Dickstein
et al. 2005a, Kaur et al. 2005, Sanches et al.
2005).

Similarly inconsistent sMRI results are
seen in studies of the striatum. The striatum
mediates several functions relevant to BD,
including regulation of attention and motor
responses as well as adjustment of behavior
in response to rewarding stimuli (O’Doherty
et al. 2004). The striatum can be divided into
three regions: the caudate, putamen, and ac-
cumbens. Although one study found increased
caudate volume in BD youths compared with
controls (Wilke et al. 2004), others found
no differences between these samples (Chang
et al. 2005, DelBello et al. 2004b, Sanches
et al. 2005). Studies of the putamen find in-
creased volume in BD youths (DelBello et al.
2004b, Wilke et al. 2004), whereas the accum-

bens may be volumetrically deficient in BD
youths (Dickstein et al. 2005a).

In sum, the most consistent sMRI alter-
ation found in BD youths is decreased amyg-
dala volume. Although some data indicate vol-
umetric aberrations in the PFC and striatum
in BD youths, there is variability in the nature
of these perturbations.

Functional Magnetic
Resonance Imaging

Whereas sMRI provides measurement of
brain structure and volume, fMRI enables the
study of brain activity associated with spe-
cific psychological constructs, such as atten-
tion or the processing of emotional stim-
uli. An fMRI experiment typically consists
of scanning while a subject performs a be-
havioral/cognitive task assessing a single skill
(e.g., processing face stimuli).

Although structural amygdalar deficits are
consistently reported in BD youths, reports
of functional amygdalar aberrations are few.
Our own work with strictly defined BD youths
found that when BD youths negatively mis-
interpreted neutral faces as threatening, they
simultaneously displayed amygdala hyperac-
tivation, in comparison with controls (see
Figure 2). Further, in pediatric BD subjects,
but not in controls, greater amygdala activ-
ity was associated with more hostile ratings
of neutral faces (Rich et al. 2006). Thus,
there was a direct relationship between amyg-
dala hyperactivity and behavioral face pro-
cessing deficits in BD youths. Pavuluri et al.
(2006) recently reported amygdala hyperac-
tivation in BD youths when processing an-
gry and happy faces. These data contrast
with those from our study, in which there
were no perturbations in amygdala activ-
ity in BD subjects when processing happy
or fearful faces (Rich et al. 2006). Differ-
ences in methodology (e.g., event-related ver-
sus block design, subjects rating the faces
versus responding when stimuli appeared)
and clinical features of the patients (e.g.,
mood state, medication status) may explain
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the inconsistency in results. Clearly, further
research is required to determine if amyg-
dala hyperactivation in BD youths is asso-
ciated with the processing of specific facial
expressions.

Differences in methodology and task de-
mands may explain the discrepant nature of
fMRI results in the PFC. For example, in our
study of face processing described above, we
found increased activation of the ventrolat-
eral PFC (VPFC) when BD youths rated the
hostility of neutral faces (Rich et al. 2006). In
contrast, decreased activation of the VPFC in
BD youths was seen in response to angry and
happy faces (Pavuluri et al. 2006). This same
study found ACC hyperactivation in pediatric
BD subjects, which was also documented in a
study using tasks involving visuospatial work-
ing memory and viewing positively valenced
pictures (Chang et al. 2004). Thus, compara-
ble to sMRI results, fMRI results examining
the PFC in BD subjects are inconsistent, pos-
sibly due to differences in the paradigms em-
ployed and the manner in which samples are
defined as having BD.

As with the amygdala and PFC, there is
variability in fMRI data examining striatal ac-
tivation in BD youths. Greater activation in
BD youths than controls in the accumbens
and putamen regions of the striatum has been
documented in studies of cognitive interfer-
ence (Blumberg et al. 2003b), working mem-
ory (Chang et al. 2004), and when negatively
perceiving neutral faces (Rich et al. 2006). In
contrast, our group recently found that com-
pared with controls, BD youths had reduced
striatal activation during failed motor inhibi-
tion (Leibenluft et al. 2007). Thus, greater
striatal activation is seen in BD youths dur-
ing cognitive tasks and processing of emo-
tional stimuli, but reduced activation is seen
during a behavioral task, perhaps reflecting
a failed “error signal” associated with BD
patients’ impulsivity.

In sum, current fMRI studies in pediatric
BD subjects implicate aberrant patterns
of activation in the amygdala, PFC, and
striatum in the pathophysiology of the

disorder. However, given that both hypo- and
hyperactivation of these regions have been
identified, it is not possible at this time to
draw conclusions regarding the precise role
of these regions in the deficits that charac-
terize pediatric BD. Variability of the results
may reflect variability in the neuroimaging
methodology employed, the demands of
the tasks, and the extent to which they
involve emotional or nonemotional stimuli.
Furthermore, discrepant findings may reflect
differences in the clinical composition of the
BD samples, which itself may result from
varied applications of diagnostic criteria.
Thus, one goal of future neuroimaging
research is to attempt to improve cross-study
consistency in these research variables.

Differentiating Bipolar Disorder
from Severe Mood Dysregulation

Research may eventually identify biological
markers that can complement clinical data
in the formulation of diagnoses. Indeed, re-
cent neurocognitive research is beginning to
elucidate the pathophysiological relationship
between youths with clearly defined BD and
SMD youths; the criteria for the latter are de-
scribed above.

Behavioral data indicate that SMD and BD
youths have shared and divergent pathophys-
iology. For example, neurocognitive similar-
ities are seen using face emotion processing
tasks. Both BD and SMD samples misiden-
tify face emotions significantly more than do
controls and youths with ADHD or anxi-
ety/depression, and both BD and SMD sub-
jects require more intense displays of face
emotion than do controls in order to iden-
tify face emotions (Guyer et al. 2007, Rich
et al. 2007a). Thus, some pathophysiological
mechanisms may be common to both SMD
and BD.

At the same time, other behavioral tasks
suggest that the pathophysiology of SMD
and BD may differ. For example, both BD
and SMD subjects display deficits in alter-
ing their motor responses in response to
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changing task demands. However, the deficits
are more consistent in subjects with BD than
in those with SMD, perhaps suggesting more
dysfunction in the fronto-limbic neural net-
work, in particular the PFC (Dickstein et al.
2007). More specifically, given the role of the
ACC in monitoring conflict between compet-
ing responses and shaping resulting behavior
(Botvinick et al. 2004), these results suggest
that the ACC may be differentially involved in
the pathophysiology of BD and SMD. Thus,
reward-related processes may affect decision-
making more in BD than in SMD youths,
perhaps consistent with the increased goal-
directed activity and pleasure-seeking behav-
iors evident in BD mania.

The ACC is also implicated in a re-
cent magnetic resonance spectroscopy study
(Davanzo et al. 2003), which compared neu-
rochemistry in youths with BD and those with
intermittent explosive disorder, which has a
clinical presentation similar to that of SMD.
The pediatric BD sample had decreased ACC
myo-inositol in comparison to those with in-
termittent explosive disorder and healthy con-
trols. ACC myo-inositol is of interest because
it is thought to be relevant to lithium’s an-
timanic mechanism of action (Moore et al.
1999).

Paradigms eliciting irritable affect are par-
ticularly germane to the pathophysiology of
both BD and SMD, since irritability is promi-
nent in both disorders. For a child to meet cri-
teria for SMD, chronic irritability is required.
In contrast, for irritability to be counted to-
ward a BD diagnosis, it must be present dur-
ing discrete mood episodes, and at a level
that is significantly above the child’s baseline
state; although irritability is often present be-
tween episodes in BD youths, this baseline
irritability would not count toward the di-
agnosis of mania or depression. These dis-
tinct presentations of irritability in SMD and
BD youths make it a symptom worthy of
study. Therefore, we conducted a study in
which we manipulated the feedback associ-
ated with a basic attention task in an effort to
frustrate subjects and elicit irritability in BD

(N = 35) and SMD (N = 21) youths (Rich
et al. 2007b). We measured affect based on
self-report, behavioral performance based on
reaction time and accuracy, and brain func-
tion using psychophysiology [event-related
potentials (ERPs)]. The task began with a
nonemotional baseline condition, and a sub-
sequent task used rigged feedback to frustrate
subjects.

As predicted, both patient groups reported
significantly greater arousal than did con-
trols following punishment on the frustra-
tion task. However, despite the similar af-
fective response, SMD and BD subjects dif-
fered in their behavioral and psychophysio-
logical performance. Specifically, the deficits
seen in the SMD subjects were consistent with
those seen in children with ADHD: poorer
accuracy and lower N1/P1 ERP amplitude
(a measure of visual information processing
at the initial stages of attention), regardless
of emotional context. In contrast, BD sub-
jects displayed slower reaction time and lower
P3 ERP amplitude (a measure of allocation
of attention), but only during the frustration
task (see Figure 3). These results indicate that
the affective response to frustration, similar
in the BD and SMD youths, was mediated
by different brain mechanisms and resulted in
different patterns of behavioral deficits (Rich
et al. 2007b). Overall, whereas BD youths
failed to properly deploy their attention when
frustrated, similar to deficits seen in youths
with mood disorders (Pause et al. 2003), SMD
youths showed initial attention deficits simi-
lar to those seen in ADHD youths ( Jonkman
et al. 2000); furthermore, these impair-
ments were mediated by ODD in the SMD
sample.

Future neuroimaging research will con-
tinue to elucidate the neural circuitry of these
disorders. At present, emerging data suggest
some clinical and pathophysiological distinc-
tions between SMD and BD youths. At the
same time, the two populations share deficits
in face emotion processing. Pathophysiologi-
cal similarities and differences suggest that the
ultimate answer to the question of whether a
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patient is bipolar may be dimensional, rather
than categorical, reflecting the multigenic na-
ture of these disorders’ symptoms.

TREATMENT

Clinicians wishing to implement evidence-
based pharmacological or psychotherapeu-
tic treatment for their pediatric BD pa-
tients face a scarcity of data. The lack of
replicated findings from randomized placebo-
controlled trials, or trials comparing different
psychotherapeutic approaches, precludes des-
ignating any treatment as having “strong” ev-
identiary support for treating pediatric BD.
In the discussion below, we review separately
psychopharmacological and psychotherapeu-
tic interventions that show promise for treat-
ing pediatric BD.

Psychopharmacological Treatment

Medication is often the first intervention
with a BD child, with the goal to provide an
immediate reduction in symptom severity.
Stabilization via medication may also better
prepare the child to benefit from psychother-
apeutic interventions (Fristad et al. 2003,
Miklowitz et al. 2003a, Pavuluri et al. 2004).
Despite the widespread use of medication in
youths with BD, there are few double-blind,
placebo-controlled studies.

The AACAP practice parameters
(McClellan et al. 2007) recommend that
treatment begin with either lithium or a med-
ication approved by the FDA for BD in adults,
such as anticonvulsants/mood stabilizers (e.g.,
valproate, divalproex, carbamazepine, topi-
ramate, and lamotrigine), or atypical antipsy-
chotics (e.g., olanzapine, quetiapine, risperi-
done, and aripiprazole) (McClellan et al.
2007). A separate review of psychopharmaco-
logical treatment of BD youths recommends
two algorithms, based on the presence or ab-
sence of psychosis (Kowatch et al. 2005a). For
the child with BD-I, manic or mixed, without
psychosis, monotherapy with traditional
mood stabilizers and atypical antipsychotics

is advised, followed by combination therapy if
there is a partial, or no response. When psy-
chosis is present, the guidelines advise begin-
ning with a combination of a mood stabilizer
and atypical antipsychotic. With both algo-
rithms, clozapine and/or electroconvulsive
therapy are recommended as final treatment
options if other medication trials fail.

In addition to the presence of psychosis,
other considerations when selecting a medi-
cation include the youth’s mood state, clinical
variables (e.g., rapid cycling, comorbidities),
risk of side effects, prior response to med-
ication, and preferences of the patient and
his/her family (McClellan et al. 2007). Pa-
tients and their families must be educated
about the risks associated with medication
and the manner in which adverse effects may
present themselves. In general, a six- to eight-
week trial of a particular medication is re-
quired before an adequately informed de-
cision can be made regarding changing or
adding medications (Kowatch et al. 2005b,
McClellan et al. 2007).

Chronic medication treatment may be re-
quired to prevent relapse in youths with BD.
Noncompliance with lithium treatment was
associated with a 90% relapse rate in adoles-
cents; even those who were treatment adher-
ent relapsed 38% of the time (Strober et al.
1990). Thus, symptoms often fail to resolve
on medication alone; rather, comprehensive
treatment requires both psychopharmacology
and psychotherapy.

Psychotherapeutic Treatment

As with pharmacotherapy, there are few con-
trolled studies of psychotherapy in BD youths.
The AACAP practice parameters (McClellan
et al. 2007) and a prior report by Goldberg-
Arnold & Fristad (2002) suggest that psy-
chotherapeutic interventions with BD youths
should aim to improve (a) the child and par-
ent’s understanding of the causes, symptoms,
and treatment options of BD (psychoedu-
cation); (b) symptom management; (c) cop-
ing skills; (d ) social and family relationships;
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(e) academic and occupational functioning;
and ( f ) the prevention of relapse.

To these aims, a select number of interven-
tions are beginning to demonstrate efficacy
in treating young patients with BD. Treat-
ment programs include child- and family-
focused cognitive-behavioral therapy (CFF-
CBT) (Pavuluri et al. 2004), multifamily
psychoeducation groups (MFPG) (Fristad
et al. 2002), and family-focused psychoed-
ucational therapy (FFT) (Miklowitz et al.
2000). Whereas CFF emphasizes individual
psychotherapy with children and parents, par-
ent training and support, and family ther-
apy, MFPG uses child and parent group ther-
apy, and FFT adopts a family-therapy format.
Though these approaches differ somewhat in
the extent to which they focus on individual
treatment or incorporate group and/or family
approaches, many of the therapeutic strategies
and aims are shared across treatments.

At their core, these treatments incorpo-
rate basic tenants of psychoeducation, inter-
personal therapy, and CBT to address the
affective instability and psychosocial deficits
in children with BD. Sessions initially focus
on educating participants about BD symp-
toms, suspected neurobiological causes, medi-
cations, and systems of care. Psychoeducation
must be developmentally appropriate to in-
sure that children with BD fully comprehend
the educational material. These treatments
also take a cognitive-behavioral approach to
helping BD youths better understand their
emotions, thoughts, and actions, and learn
the skills to regulate their affect and behavior,
cope with distorted cognitions, and improve
self-efficacy. Social dysfunction is targeted via
social skill building, interpersonal problem
solving, and perhaps most importantly, role-
playing to learn to enact these skills in social
situations.

Finally, improving family functioning is a
primary goal of these interventions. Using
behavioral rehearsal and role-playing, family
members learn to reduce conflict and augment
the positive nature of family interactions.
Family interventions often focus on commu-

nication enhancement, including improving
active listening skills, effective delivery of pos-
itive and negative feedback, and learning ways
to seek changes in others’ behaviors. An ad-
ditional focus is improving problem-solving
skills by learning how to appropriately de-
fine and label problems, brainstorm solutions,
evaluate pros and cons of alternative solu-
tions, identify the option most likely to be suc-
cessful, and implement the identified solution
(Miklowitz et al. 2003b).

Initial studies support the efficacy of these
psychotherapies in BD youths and their fam-
ilies. A 12-week course of CFF-CBT is as-
sociated with significant symptom reduction
and improved overall functioning (Pavuluri
et al. 2004). A recent follow-up study of CFF-
CBT using psychosocial booster sessions and
optimized pharmacotherapy found that, over
three years, intervention resulted in the main-
tenance of clinically significant improvements
in affect and functioning; 83% of participants
responded to treatment and were experienc-
ing no or minimal symptoms (West et al.
2007). The eight-session MFPG is associated
with improvement in multiple domains, in-
cluding increased knowledge about BD and
ability to obtain appropriate services, over-
all improved family environment, more pos-
itive attitudes in both children and parents,
and increased social support for BD children
(Fristad 2006; Fristad et al. 2002, 2003). Fi-
nally, most studies with FFT have involved
adult BD patients; these find improved com-
pliance with medication treatment (Miklowitz
1996) and one-year maintenance of signifi-
cantly reduced depression and mania symp-
tomatology (Miklowitz et al. 2004). Recently,
the completion of a two-year open trial of
FFT and pharmacotherapy in adolescents re-
sulted in significant reductions in mania and
depression symptoms in youths and reduced
negative parental behavior (Miklowitz et al.
2006).

In addition to these treatments, interper-
sonal social rhythm therapy (IPSRT) (Frank
et al. 2000) may be applicable to pediatric BD
patients. Based on data showing that changes

www.annualreviews.org • Pediatric BD 177

A
nn

u.
 R

ev
. C

lin
. P

sy
ch

ol
. 2

00
8.

4:
16

3-
18

7.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

 A
cc

es
s 

pr
ov

id
ed

 b
y 

N
ew

 Y
or

k 
U

ni
ve

rs
ity

 -
 B

ob
st

 L
ib

ra
ry

 o
n 

02
/0

8/
15

. F
or

 p
er

so
na

l u
se

 o
nl

y.



ANRV339-CP04-07 ARI 18 March 2008 15:20

in daily routine are associated with increased
risk for mania and mood lability in BD adults
(Leibenluft et al. 1996), IPSRT seeks to mini-
mize the effects of life stressors on individuals’
schedules by helping the patient establish reg-
ular patterns of sleep, exercise, and social in-
teractions. IPSRT in adults has been shown to
be superior to intensive clinical management
(e.g., supportive psychotherapy plus psychoe-
ducation) (Frank et al. 2005). There are no
studies of IPSRT in youths with BD, but cur-
rent research is studying a developmentally
appropriate version of IPSRT for BD youths
ages 12 to 18. This intervention targets inter-
personal functioning, role transitions, regu-
larity in sleep and social interactions, and fam-
ily involvement (Hlastala & Frank 2006).

Although these therapies show promise in
treating pediatric BD, it is important to em-
phasize that these studies are uncontrolled,
meaning these have yet to display efficacy
in comparison with a randomly assigned al-
ternate treatment. Research is currently un-
derway to determine the extent to which
these interventions differ from treatment as
usual, wait-list controls, or other therapeutic
approaches.

Which of these psychosocial interventions
is ideal? A recent study of depressed BD adults
suggests they may be equally successful. A
randomized controlled study examined the
benefits of four disorder-specific psychother-
apies in conjunction with pharmacotherapy
in depressed adult patients with BD I or II
(Miklowitz et al. 2007). Patients were ran-
domly assigned either to collaborative care
(N = 130), which consisted of a brief psy-
choeducational intervention, or intensive psy-
chotherapy (N = 163), which consisted of
either FFT, IPSRT, or CBT given weekly
and biweekly for up to 30 sessions in nine
months. Results found that the intensive psy-
chotherapy was superior to collaborative care
in terms of significantly higher year-end re-
covery rates and shorter times to recovery.
Importantly, the three forms of intensive psy-
chotherapies were comparable in their treat-
ment efficacy. Given the extensive overlap in

treatment goals, these results suggest that the
active treatment component may be more im-
portant than the specific format used. Specif-
ically, psychotherapeutic success with a BD
patient is best achieved by improving the pa-
tient’s knowledge of his disorder and provid-
ing him with skills to regulate his mood and
behavior, better interact with peers, and bet-
ter communicate and problem solve with fam-
ily members. Given that this study was con-
ducted with depressed BD adults, it is unclear
if similar results would be seen in BD youths,
in whom depressive states may be less com-
mon. An extension of this type of research to
child and adolescent samples may delineate
optimal components and potential develop-
mental modifications of therapy for pediatric
BD and determine if one form of psychother-
apy is superior to another in youths with
BD.

Treating Severe Mood Dysregulation

The above review informs treatment of youths
with BD, but it is unclear the extent to which
such strategies would achieve comparable ef-
ficacy in youths with SMD. Given that the
above psychotherapies are nonspecific in the
symptoms they target, it is possible that SMD
youths would benefit from treatments that
aim to improve family functioning and reg-
ulation of affect and behavior. At the same
time, it is advisable that clinicians use psy-
chotherapeutic treatments that are implicated
with those DSM-IV disorders that are com-
mon in youths with SMD, namely ADHD
and ODD. This is likely to include behav-
iorally oriented approaches, such as contin-
gency management, clinical behavior therapy,
and sociotherapy, which involve parental ed-
ucation and training ( Jensen 2000, Steiner &
Remsing 2007, Wells et al. 2000). The ex-
tent of individual therapy will depend upon
the developmental level of the child or ado-
lescent. The typical principles involved in
parent management training, the approach
with strongest empirical support for disrup-
tive behavior disorders in children, include
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reducing positive reinforcement of disruptive
behaviors while increasing reinforcement of
prosocial and compliant behavior, and the
consistent and immediate application of con-
sequences and/or punishment for disruptive
behaviors (Steiner & Remsing 2007). In addi-
tion, given the prominent mood disorders of-
ten seen in youths with SMD, incorporating
cognitive-behavioral strategies proven effec-
tive in youths with depression and/or anxiety
may be indicated (Kendall et al. 2004, Ryan
2005). As the study of SMD youths increases,
incorporating investigation of research strate-
gies will be of great benefit.

As with psychotherapy, the pharmacolog-
ical treatment of SMD youths has not been
studied systematically. Given the prevalence
of ADHD in SMD, stimulant medications
( Jensen 2000) may be indicated for treating
the hyperarousal symptoms seen in SMD. Al-
though there is concern that stimulants may
induce mania in BD youths or those at risk of
developing BD (DelBello et al. 2001, Carlson
& Kelly 2003), it is unknown if this poten-
tial risk extends to SMD youths. Data from
the large Multi-Modal Treatment of ADHD
study found that ADHD youths with severe
irritability (e.g., comparable to SMD youths)
responded positively to stimulants without in-
creased risk for adverse responses, relative to
youths with ADHD but without irritability
(Galanter et al. 2003).

The high prevalence of DSM-IV ODD in
youths with SMD suggests that medications
effective in reducing aggression and irritabil-
ity in youths with disruptive behavior disor-
ders may be indicated for treating these symp-
toms in SMD youths. These medications may
include atypical antipsychotics such as risperi-
done (Findling et al. 2000, Schreier 1998),
mood stabilizers such as divalproex (Barzman
et al. 2005, DelBello et al. 2004a, Donovan
et al. 2000, Steiner et al. 2003), or lithium
(Campbell et al. 1995, Malone et al. 1994,
2000). Even stimulants have been shown to re-
duce physical and verbal aggression in youths
with conduct disorder and ADHD (Connor
et al. 2002, Klein et al. 1997).

Finally, given the prominent mood and
anxiety symptoms seen in SMD patients, se-
lective serotonin reuptake inhibitor (SSRI)
antidepressants may be indicated, given their
efficacy in treating depression and anxiety in
youths (Emslie et al. 2002). SSRI use is com-
plicated by recent “black box” warnings and
concerns of a potential risk for inducing ma-
nia in youths with BD (and perhaps SMD as
well). However, the careful use of SSRIs in
conjunction with mood stabilizers, especially
when mood stabilizers are used first, may im-
prove functioning in BD youths without an in-
creased risk of mania (Wagner 2004). Clearly,
it is unknown the extent to which medications
implicated for treating BD may be effective or
harmful to SMD youths. Randomized con-
trolled trials with SMD samples are required
to understand what medications are indicated.

FUTURE DIRECTIONS

Future research on pediatric BD is likely to fo-
cus on four primary domains: (a) continuing
refinement of the diagnosis of BD in children
and adolescents by determining which symp-
toms characterize the disorder in youths and
differentiate it from other psychopathologies;
(b) elucidating the neurobiological mecha-
nisms and genetic correlates of pediatric BD;
(c) establishing optimal pediatric BD treat-
ments via double-blind, placebo-controlled
medication trials and empirically supported
therapeutic interventions; and (d ) studying
youths at risk for BD, given family history
of the disorder. These domains have the po-
tential to identify neurobiological markers
of susceptibility and behavioral and cogni-
tive precursors to BD, and thus to suggest
possible early intervention and/or prevention
strategies.

The greatest advances may occur in re-
search combining several of these goals. For
example, future work may compare neuropsy-
chological and imaging findings in strictly de-
fined BD youths to SMD youths. This would
provide neurobiological data to complement
clinical data and thus begin to clarify the
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diagnostic boundaries of these syndromes.
Furthermore, studies determining patho-
physiological similarities and differences be-
tween youths with BD and those with ADHD,
ODD, anxiety, or MDD will enable re-
searchers to ascertain neural and cognitive
correlates specific to pediatric BD.

Finally, research designed to identify
the genetic correlates of BD and other psy-
chopathologies may be facilitated by the iden-
tification of endophenotypes, i.e., behavioral
deficits (e.g., face emotion misidentification)
or biological findings (e.g., abnormalities in
the fronto-limbic circuit) that are familial
and associated with risk for a specific disorder
(Glahn et al. 2004, Gottesman & Gould
2003). Studies are beginning to indicate cog-
nitive, neuroanatomical, and neurofunctional
impairments in youths at risk for BD (Chang
et al. 2004, 2005; Clark et al. 2005; Ferrier
et al. 2004) and thus are beginning to iden-
tify endophenotypic markers for pediatric
BD.

CONCLUSION

Research on pediatric BD has increased dra-
matically in the past decade. Our knowledge
of the clinical presentation and pathophysiol-
ogy of pediatric BD is far greater than even
five years ago, but critical issues remain. Per-
haps greatest among them, as is seen with
many childhood psychopathologies, the diag-
nostic boundaries of pediatric BD continue to
be discussed and studied. The disparate use of
assessment and diagnostic techniques is likely
a primary contributing factor for the contin-
ued heterogeneity in phenomenological stud-
ies of pediatric BD (Kowatch et al. 2005b).
Consistency in the nosology used to define
pediatric BD, and the procedures used to de-
termine the presence of these symptoms, is
a critical need. Furthermore, the adoption of
standard diagnostic procedures would foster
comparative research among pediatric studies
and, if adult procedures are used, comparative
research with the clinical and pathophysiolog-
ical literature on adult BD.

SUMMARY POINTS

1. The diagnosis of BD in youths has increased dramatically over the past decade in
community clinics and hospitals.

2. Although some have advocated diagnosing BD in youths by adjusting criteria to em-
phasize rapid cycling or severe irritability, we advise adhering to DSM criteria, in
particular as they relate to requiring the presence of episodic symptoms.

3. SMD youths reflect the sample in whom the diagnosis of BD is most controversial,
given their chronic severe irritability and ADHD and ODD symptomatology, yet
these youths appear to differ from those with BD and BD-NOS.

4. Neurocognitive studies of cognitive flexibility and response to frustration are begin-
ning to identify divergent pathophysiologies between BD and SMD youths, indicating
they may be different disorders.

5. Comparable deficits in face emotion identification highlight neurocognitive overlap
between BD and SMD.

6. More randomized control treatment studies are needed in BD youths, but initial
evidence indicates that group, family, and individually based cognitive-behavioral and
psychoeducational approaches may be efficacious for treating pediatric BD.
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Figure 1

Significantly more misidentifications of emotional facial expressions occur in youths with
pediatric bipolar disorder than in healthy controls and youths with attention deficit-hyperactivity
disorder and anxiety/depression.

Figure 2

Significantly greater left amygdala activation is observed in BD youths than in healthy
controls when rating their fear of neutral faces.
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Figure 3

Youths with pediatric bipolar disorder (BD), as compared with youths with severe mood
dysregulation (SMD) and healthy controls, displayed significantly lower P3 parietal event-related
potential (ERP) amplitude when completing an attentional task in a frustrating context.
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