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Basic Overview

Scope: Pediatric Bipolar disorder is a highly 
morbid condition that affects a significant 
minority of young children

Diagnostic description:  Pediatric bipolar 
disorder can be reliably diagnosed and is often mixed and 

highly irritable and sometimes violent

Persistence:  Pediatric bipolar disorder persists over time
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Pediatric Bipolar disorder should always be considered in 
the differential diagnosis of children with mood symptoms

Consecutively referred children < 12 years:

1991-1995 16% Bipolar Disorder (N=262)
1995-2002 17% Bipolar Disorder (N=768)

MGH clinical studies using structured interview 
diagnoses (KSADS) led a paradigm shift 

Wozniak, 1995; Biederman, 2004
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The symptoms of mania are the same in children and adults 
with presentations appropriate to developmental stage

A. A distinct period  of abnormally and persistently 
elevated, expansive or irritable mood and persistently 
increased goal-directed activity or energy

B.  At least 3/7   (4/7 if mood is irritable)
1) D Distractibility
2) I Increased activity/psychomotor agitation 
3) G Grandiosity or inflated self-esteem
4) F Flight of ideas or racing thoughts
5) A Activities with painful consequences
6) S Sleep decreased
7) T Talkative or pressured speech

Diagnostic and Statistical Manual (DSM-5) 
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What Have We Learned About Children with Mania?

IRRITABLE

• The major mood disorder and chief complaint of parents is severe 
irritability (rather than euphoria)

MIXED

• The children have mostly mixed states (mania and depression 
overlapping)

CHRONIC

• The children are seldom well with many cycles and chronic mood 
variability

• Very high comorbidity with ADHD

Wozniak, 1995; Biederman, 2004
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Problem: Large Overlap Between 
ADHD and Pediatric BP-I Disorder

Overlapping symptoms:

Distractibility (very severe in BP disorder)

Motoric hyperactivity (vs. agitation)

Talkativeness (vs. pressured speech)
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MGH Study of Pediatric BPD

ADHD

N=450

BPD

N=112 N=17

Biederman et al. J of Affective Disorders. 2004; S82:45-58.

Diagnostic Overlap of BPD and ADHD [Second Cohort]
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Despite overlapping symptoms between ADHD and Pediatric BP 
Disorder,  Pediatric BP disorder requires mood symptoms to diagnose

Distractibility 

very severe in 
bipolar disorder

Hyperactivity

vs. an agitated 
state

Talkativeness

vs. pressured 
speech

Bipolar disorder 
requires severe mood 

symptoms 
euphoria/irritability

Biederman JAACAP 1996

Differentiating overlapping symptoms between ADHD and Pediatric BP Disorder
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Diagnosis of Bipolar Disorder Vs. ADHD

• KEY DISTINGUISHING FEATURE: Unlike ADHD, BP 
disorder requires the presence of both aberrant, 
persistent and severe mood symptoms (euphoria or 
irritability)
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The National Epidemiologic Survey on Alcohol and Related Conditions

34% with ADHD had bipolar 
disorder vs. 6% without ADHD

N=34,000 adults 

2.5% ADHD 

Bernardi, Psychol Med 2012; Kessler, Am J Psych 2006; 

The National Comorbidity Survey Replication 

19% with ADHD had BP disorder 
vs. 3% without ADHD

N=3199 adults

4.4% ADHD

BP disorder in adults is Highly Comorbid with ADHD:  
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Most bipolar adults in STEP-BD (N=983) reported 
onset of their disorder in childhood or adolescence

65% of bipolar adults had onset 
prior to age 18

28% of bipolar adults had age of 
onset prior to age 13

> 18 years
35%

13 to 18 years
37%

< 13 years
28%

Perlis  Biol Psych 2004

Age of onset of bipolar disorder for bipolar adults
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In study of 10,000+ US adolescents, 3% were BP and in a meta-analysis of 
international studies, the rate of pediatric bipolar disorder was 2%

Merikangas 2010: Van Meter J Clin Psych 2011
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Pediatric BP disorder is prevalent across the world: In a meta-analysis 
of international studies,  the rate of pediatric bipolar disorder was 

close to 2%

Van Meter J Clin Psych 2011

Bipolar Disorder affects 1.8% children worldwide
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A new disorder was created in DSM V called Disruptive Mood Dysregulation 
Disorder to ‘decrease the number of pediatric BP bipolar diagnoses’ 
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DMDD is “common, transient, difficult to distinguish 
from ODD and CD

Axelson JClinPsych 2012

• Temper outbursts >3 per week
• Persistently irritable mood
• present for 12 or more months. Throughout 

that time, the person has not had 3 or more 
consecutive months when they were without 
the symptoms

Exclusionary:
Euphoria for 1+ day with 3/7 B criteria
During MDD episode
History of (hypo)mania
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How Valid is the Dx of Pediatric BP-Disorder?
A framework for the validation of psychiatric disorders can 

be applied to pediatric bipolar disorder

Robins & Guze, Am J Psych 1970

1. Unique Clinical characteristics
2. Familiality
3. Course
4. Unique Pharmacological 

Responsivity
5. Laboratory Studies/Biomarkers
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The symptoms of mania are the same in two cohorts of pre-adolescent 
age (<12 years) youth with BP disorder 

1995-2002

1991-1995

Wozniak, 1995; Biederman, 2004

N=43

N=12
9

Age at presentation: 8 years
Age of onset: 4.5 years
Duration of illness:  >3 years
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Euphoric

Euphoria and Irritability in BPD Youth

Irritable 
(Severe)
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The symptoms of mania are the same in children and adults

A. A distinct period  of abnormally and persistently 
elevated, expansive, or irritable mood and persistently 

increased goal-directed activity or energy

B.  At least 3/7 (4/7 if mood is irritable)
1) D Distractibility
2) I Increased activity/psychomotor agitation 
3) G Grandiosity or inflated self-esteem
4) F Flight of ideas or racing thoughts
5) A Activities with painful consequences
6) S Sleep decreased
7) T Talkative or pressured speech

Diagnostic and Statistical Manual (DSM-5) 



www.mghcme.org

Are All Forms of 
Irritability the Same?

Heterogeneity of Irritability
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Heterogeneity of Irritability in Children

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

ADHD ODD MDD MANIA

Mick et al, 2007
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Juvenile Mania

• The type of irritability observed in manic 
children is very severe, persistent, and often 
violent

• The outbursts often include threatening or 
attacking behavior towards others, including 
family members, other children, adults, and 
teachers. 

Biederman et al. J Am Acad Child Adolesc Psychiatry. 1996; 35(8): 997-1008.
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Mixed presentations are the most common 
mood abnormality in pediatric BP disorder

N=36
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Wozniak, 1995; Biederman, 2004

Mixed

Mania only Biphasic only
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MGH Study of Pediatric BPD

BPD Illness Age of Onset

p=NS

Biederman et al. J of Affective Disorders. 2004; S82:45-58.
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MGH Study of Pediatric BPD

p=NS

BPD Illness Duration

Biederman et al. J of Affective Disorders. 2004; S82:45-58.
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MGH Study of Pediatric BPD

P=NS

P=NS

P=NS P=NS

P=NS

Comorbid Disorders by Bipolar Cohort

Biederman et al. J of Affective Disorders. 2004; S82:45-58.
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MGH Study of Pediatric BPD

P=NS

P<0.001

Treatment History: Hospitalization

Biederman et al. J of Affective Disorders. 2004; S82:45-58.
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Summary of Clinical Presentation

• Frequently irritable

• Frequently chronic

• Frequently mixed

• Highly comorbid with ADHD, ODD, CD, anxiety 
and ASD
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Is Pediatric BP-I Disorder Familial?
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Familial risk of bipolar I disorder is greatest in first-degree 
relatives of BP-I versus ADHD and control probands

Wozniak J Clin Psych 2012

239 probands
726 relatives

162 probands
511 relatives

136 probands
411 relatives
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*p<0.01 versus ADHD and 

controls 

*

The MGH Pediatric Bipolar Disorder family is the largest controlled family study
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Meta-analysis of previous family studies

*

<=12

*

*It is important to note that Kutcher et al. only included probands who were referred from an inpatient or outpatient treatment at a medical center 



www.mghcme.org

Does Pediatric BPD have 
a unique course?
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78 of 105 youth with Bipolar I Disorder 
participating in family study 
followed-up after 4 years

•Baseline age 10 years
•76% male
•Age of onset bipolar disorder:  5 years
•Duration of BPD at baseline:    7 years

Wozniak JPsychiatrRes 2011

We followed-up children ascertained for a family study of 
pediatric-onset bipolar disorder to assess persistence
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Persistence of DSM-IV BP-I in youth at 4-year 
Follow-up

Full BP-I disorder

73.1%

Subthreshold 

BP-I disorder

6.4%

Full or 

subthreshold MDD

5.1%

Treated

9.0%

Euthymic

6.4%

Wozniak, Biederman et al. 2012
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Can We Screen for Pediatric BP 
Disorder?: The CBCL
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* p<0.01 Bipolar vs. ADHD

Significantly elevated in children of BPD parents (Wals et al., JAACAP, 2001)
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Mesman 2016

The CBCL avoids cultural differences or methodological factors that 
could account for regional diagnostic differences

Dutch Bipolar Offspring Study (N=136)

However No significant overall differences in parent 
CBCL report

Pittsburgh Bipolar Offspring Study (N=224)

More diagnoses made in the US sample using the KSADS-PL than in Holland
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ROC analysis: BP-I probands & Controls
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ROC analysis: BP-I probands & ADHD 
probands 
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Does It Matter?

Risk for Completed Suicide
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Risk Factors for Adolescent Suicide
Brent et al. AGP, 1988
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Year 1900-2000

20TH-CENTURY - CHANGES IN YOUTH SUICIDE RATES
— U N I T E D   S T A T E S ,  A G E S   15–24 —
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Bipolar adults with childhood and adolescent onset have more lifetime suicide attempts



www.mghcme.org

Orri et al. JAMA Psychiatry. 2018;75(5):465-473.
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Does Pediatric BP Disorder have 
Unique Biomarkers?

Risk for Completed Suicide
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Ino: myo-Inositol

Cho: choline

Cr: creatine

Glx: glutamate and glutamine

NAA: N-acetyl aspartate

Moore et al. Am J Psychiatry. 2006; 163: 316-318.

Proton Spectrum (b) acquired from the anterior 
cingulate cortex (a) of a child with bipolar disorder
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CBCL Scores vs Glutamate levels

Solid lines represent the linear fits to the low score group data (blue) and high score 
group data (green). Dashed lines represent 95% confidence intervals.

Wozniak et al. 2011
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Significant Correlations Between CBCL-ED Score & Mean and Axial

Diffusivity Surrounding the Cingulum Bundle
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• Track-Based Spatial Statistics (TBSS) 
using voxelwise analysis showed a 
significant positive correlation 
between the CBCL-ED  score and 
median diffusivity (MD; p < 0.05) 
and axial diffusivity (AD; p <.05,) 
overlapping in cingulum bundle 
areas, the genu of the corpus 
callosum, and the superior 
longitudinal fasciculus (SLF).

• Findings indicate that greater 
severity the emotional 
dysregulation as indexed through 
the CBCL-ED profile is associated 
with more impaired matter 
abnormalities in the cingulum
bundle areas as indexed through 
mean diffusivity and axial diffusivity 
values.
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van Hulzen BiolPsych 2017

Early onset bipolar disorder (with high rates of ADHD) may be 
caused by a different genetics than later onset forms of the disorder 

Converging evidence from GWAS supports the notion that 
BP + ADHD is an early onset genetic subtype of either BP disorder or ADHD

Age of onset is one source of the 
variance in what we call ‘bipolar’
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Van Hulzen et al. Biol Psychiatry 2017.
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Unique Treatment Responsivity

Risk for Completed Suicide
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FDA approved treatments for youth with BP Disorder

– Lithium: manic or mixed states, patients age 13-17
– Risperidone: manic or mixed states, age 10-17
– Aripiprazole: manic or mixed states, age 10-17
– Olanzapine: manic or mixed states, age 13-17
– Quetiapine: monotherapy or adjunct to lithium or 

divalproex sodium, manic states, age 10-17
– Asenapine manic or mixed episodes in BP-I, age 10-17 
– Aripiprazole:  irritability associated with autistic disorder 

age 6-17
– Risperidone:   irritability associated with autism age 5-16
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Large number of Youth  participated in pediatric BP 
trials

J Am Acad Child Adolesc Psychiatry, 2011;50(8):749-762.
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The mean change in YMRS is much greater for the SGA’s 
than for other agents

-10.99 -11.03

-16.8

-5.6

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

Traditional Mood
Stabilizers

Other
Anticonvulsants

Atypical
Antipsychotics

Naturopathic
Treatments

Y
M

R
S
 S

co
re



www.mghcme.org

SUICIDE

ADDICTIONS

CRIMINALITY

POOR 
JUDGMENT

The risk-benefit analysis of treatment must include the risks 
associated with not treating Pediatric BP Disorder

Financial
Sexual
Daredevil risks
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Delaying treatment OFTEN leads to poor outcomes

Post, Leverich 2010

Both childhood
onset and treatment delay were associated with a
persistently more adverse course of illness
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Perlis, Biol Psych 2004;55:875-881

N=983
983 bipolar adult participants

Not treating is not an option due to the severity of 
symptoms associated with early onset bipolar disorder
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Year 1900-2000

20TH-CENTURY - RISING RATE OF SUICIDE IN YOUTH
U N I T E D   S T A T E S ,  A G E S   15–24
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BP adults with pediatric onset have more lifetime suicide attempts
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5X AS MANY COMPLETED SUICIDES
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SGAs are a robust treatment for adults with BP disorder

Perlis J Clin Psychiatry 2006; 64(4):509-516

SGA=second generation antipsychotic
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Tardive dyskinesia is a dreaded complication of TX with SGAs, 
but children at low risk (although data limited by small sample 

sizes, low doses and limited durations)

0% 
children 

0.8% 
adult

6.8% adult 
and 

elderly

5.4% adults 
haloperidol

Correll AmJPsych 2004

There is a lower
risk for tardive 
dyskinesia 
associated with 
SGAs versus first 
generation 
antipsychotics

The weighted mean annual incidence of tardive dyskinesia
for second generation antipsychotics (SGA):

• N=2769  
• 11 studies 
• 1+year

first generation?
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Unfortunately, weight gain is very common: Data from 8-week 
open label trials of SGA monotherapy in children with BP disorder
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SGA=second generation antipsychotic

Parallel trials
Total N=116
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Weight gain associated with SGA medications in Youth:  
Data from 34 studies

3.8 to 16.2 kg olanzapine n=353 

0.9 to 9.5 kg clozapine n=97 

1.9 to 7.2 kg risperidone n=571 

2.3 to 
6.1 kg

quetiapine n=133 

0 to 
4.4 kg

aripiprazole 
n=451 

Correll JChildAdolescPsychopharm 2011

SGA=second generation antipsychotic
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Lithium, divalproex sodium, carbamazepine are used for pediatric  
BP disorder bu they are not as effective than SGAs and can have 

serious AEs

53% 38% 38% 

Kowatch JAACAP 2000

RESPONSE RATES

divalproex sodium lithium carbamazepine

Trials notable for: 
• high drop out rates 
• need for rescue medications

SGA=second generation antipsychotic
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Lithium has long been FDA-approved for pediatric BP 
disorder, but the first double blind RCT study for 

pediatric BP-I was in 2015

Findling Pediatrics 2015

47% lithium vs 21% placebo “much/very much improved”
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SGAs perform better than valproate for 
pediatric BP disorder

Chen 2014

SGA=second generation antipsychotic

more rapid 
onset of 

effect

greater 
reduction of 

manic 
symptoms

3 double blind RCTs

1 chart review

second generation antipsychoticsvalproate versus
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Comparable 
risk of 
psychiatric 
hospital 
admission 

186 days

Patients who 
initiated on 
SGA were less 
likely to 
discontinue 
the treatment

Patients who 
initiated on 
SGA were less 
likely to 
receive 
treatment 
augmentation

Chen 2014

SGAs performed better than mood stabilizers with less 
discontinuations and less need for augmentation

N=7423
mean age 12.73
57% adolescents 
54% males

66.60%  SGA 
33.40% mood stabilizer
(valproate/oxcarbazepine
/lithium)

Retrospective Medicaid claims study of pediatric bipolar disorder patients 
who initiated a new treatment episode for bipolar disorder on either an SGA 
or mood stabilizer, followed for 12 months

SGA=second generation antipsychotic
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Depression 

Lithium, 
Lamotrigine, 
Lurasidone 

Avoid SSRIs 

ADHD  

Employ 
stimulant 

after mood 
stabilized

Anxiety 

Avoid SSRIs 

Joshi 
2009

Comorbidity must be addressed in the management of 
pediatric BP disorder
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Antidepressants have a high risk 
for manic switching…….

pharmacologically 
induced 

hypomania was a 
predictor of a 
bipolar course

antidepressant 
induced mood 

change was seen 
more in BP MDD

rate of switching 
was higher in 
subjects with 

history of receiving 
antidepressants 

especially in 
children

Strober; Shon; Martin

ANTI-DEPRESSANTS
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Pharmacologic management of pediatric BP  
depression is very difficult

Use antidepressants 
at all?

Mood stabilizer 
only? 

Antidepressant + 
mood stablizer?

Antidepressant 
only?

FDA approved 
meds for bipolar 

depression?

Lamotrigine? 
Lithium? 

Lurasidone? 
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Quetiapine was not effective in adolescent BP depression, 
although the placebo response was very high

DelBello 2009; Findling 2014
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QUETIAPINE 300-600mg PLACEBO

MEAN (SD) CHANGE IN CDRS-R SCORES FROM BASELINE TO ENDPOINT (8 weeks; N=32)

Similar negative outcome 
with (N=193) quetiapine 
XR 150-300mg
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Lurasidone significantly reduced depressive 
symptoms in youth with BP Depression

DelBello JAACAP 2017

placebo-
controlled study

monotherapy 
with lurasidone

dose range of 20-
80 mg/day, 
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DelBello JAACAP 2017

placebo-
controlled 

study

monothera
py with 

lurasidone

dose range 
of 20-80 
mg/day, 

minimal 
effects on 
weight and 
metabolic 
parameters

Lurasidone significantly reduced depressive 
symptoms in youth with BP Depression
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SGAs have antidepressant qualities

FDA (2008) approved 
the use of 

aripiprazole in 
combination with 

antidepressant 
medication for the 
treatment of major 
depression in adults 

RCT demonstrated 
increased 

antidepressant effect 
from the addition of 

risperidone to 
antidepressant 
monotherapy

Two reports with 
olanzapine N=18 

adult patients found 
that 14 had positive 

response

Zarate 1998; Rothschild 1999; Mahmoud 2007
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Euthymic youths with bipolar disorder and ADHD 
may benefit from concomitant treatment with 

stimulants

Findling 2007

4-week
double-
blind 
placebo-
controlled 

ages 5-17

Bipolar 
disorder 
and ADHD

Anti-manic 
medication 

Euthymic 

Clinically 
significant 
symptoms 
of ADHD 

1 week each of 

placebo 
methylphenidate

5 mg BID

10 mg BID

15 mg BID

Crossover 
design 
randomly 
assigned to one 
of six possible 
dosing orders 

Therapeutic

benefit

Lower 
ADHD 
Rating 
Scale 
scores 
during best 
dose 
treatment 
vs placebo
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Treatment for bipolar disorder involves antipsychotic 
medications with side effects, fueling reluctance to diagnose

Traditional antidepressants should be avoided … treatment with a 
combination of atypical antipsychotics and mood stabilizers is best
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Overview: Pediatric Bipolar disorder is a highly morbid condition that 

usually requires pharmacologic treatment due to severity of illness.  SGA’s are 
the first line of treatment and comorbid conditions usually must be addressed. 

Severity:  Pediatric Bipolar Disorder is associated 
with suicidality, substance addiction and conduct 
disorder

Treatment:  Pharmacologic treatment is 
generally required and SGAs are the first line of 
treatment

Comorbid Conditions:  ADHD and depression and 
anxiety can be treated by sequencing appropriate 
treatments after the mania is stabilized
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What questions would you like to ask?
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Summary

• Pediatric BP is a prevalent and highly morbid 
disorder

• Strong evidence for validity

• High rates of comorbidity with MDD, ADHD, 
ODD and Anxiety disorders

• SGAs are the most effective treatments for 
mania

• Antidepressants should be avoided
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Questions?


