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Overview:

Switch from pediatric depression to bipolar disorder is common.
Children with bipolar disorder spend much time in mixed or depressive states.

Pediatric-onset bipolar disorder is a severely impairing disorder which persists into late
adolescence; treatment usually necessary

Children with MDD often switch: Early
depression is a predictor of bipolar disorder

Pediatric Bipolar disorder is a highly morbid condition

that affects a significant minority of young children, is
et familial and persists over time

Treatment: Pharmacologic treatment often with

0"
SGAs is generally required for pediatric mood = i
disorders: use antidepressants with caution >

100
Natural Treatments hold promise in the
. J J treatment of pediatric bipolar disorder
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We use the same diagnostic criteria (developmentally
appropriate) for depression in children as adults

Major Depression:

A. 2 weeks of depressed mood (irritable, grumpy, easily annoyed,
bored or sad/melancholic)

B. 4/8 of following symptoms:
1. S Sleep (insomnia/ hypersomnia)
. | Interest (loss of interest)
. G Guilt (excessive guilt or feelings of worthlessness)
. E Energy (loss of energy/ physical complaints)
. C Concentration (making decisions)

O U A WN

. A Appetite (change in appetite or weight)
7. P Psychomotor agitation or retardation
2 wsaGus§sSuicidal thoughts

GENERAL HOSPTAL
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We use the same diagnostic criteria (developmentally

appropriate) for mania in children as adults

Mania:

A. Adistinct period (7 days=mania; 4 days=hypomania) 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

ADHD sx in blue

2) 1 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 (impulsivity)

6) S Sleep decreased

7) T Talkative or pressured speech

‘.\’l/ AWONLLIUVOL L Lo
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Diagnostic and Statistical Manual (DSM-5)




The risk-benefit analysis of treatment must include the
risks associated with not treating a mood disorder.

Establishing an
accurate mood

‘ disorder diagnosis is
key, or could worsen
the clinical picture
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Children with MDD often switch

CHILDREN WITH MDD

31% DEVELOF
MANIA OR
HYPOMANIA

Adult literature has consistently reported that “early onset”
(< 25 years) depression poses a risk of switching

@ g}?ﬁ%ﬁ%%ﬁ%ﬁ%& Weissman 1999; Geller 1994
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There is a ‘dose response’ of multiple risk
factors contributing to manic switch

e conduct disorder
e school behavior problems

* parental mood disorder
100

80

% who 60 ya
switched to /
40 32

BPD j/./
0

0 1 2 3

Number of risk factors
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Acute onset of
depression

Other predictors of

manic switching
Co-morbid ADHD

Subthreshold
Mania

Antidepressant
induced mania

MASSACHUSETTS
GENERAL HOSPITAL Strober 1982, 1994; Blederman 2009, 2013
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Antidepressants play a negative role in
switching, use with caution

pharmacologically

induced antidepressant

induced mood
change was seen
more in BP MDD

hypomania was a
predictor of a
bipolar course
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rate of switching
higher in subjects
with history of
receiving
antidepressants
especially in
children

Strober; Shon; Martin

www.mghcme.org



Top features of pediatric depression found which predict subsequent
switch to bipolar disorder from 7 prospective studies (4 samples)

Switch Rate: 9% - 43%

N= 985 subjects, ages 6-18 years
2 inpatient, 1 outpatient and 1 ADHD
Follow up: 1 - 11 years

Ny GENERAL HOSPITAL
PSYCHIATRY ACADEMY www.mghcme.org
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In a meta-analysis of international studies,
the rate of pediatric bipolar disorder was 1.8%

THE JOURNAL OF

CLINICAL PSYCHIATRY

Logout | Profil | E-Lerts | About Us | Contacts | Help | [ | ¥

Results: The overall rate of bipolar disorder
was 1.8% (95% Cl, 1.1%—-3.0%0). There was
no significant difference in the mean rates
between US and non-US studies, but the US
studies had a wider range of rates. The highest
estimates came from studies that used broad
definitions and included bipolar disorder not
otherwise specified. Year of enrollment was

Bipolar Disorder affects 1.8% children worldwide

MASSACHUSETTS
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Conclusions: Mean rates of bipolar disorder
were higher than commonly acknowledged
and not significantly different in US compared
to non-US samples, nor was there evidence of
an increase in rates of bipolar disorder in the
community over time. Differences in diagnostic
criteria were a main driver of different rates
across studies.

J Clin Psychiatry 2011;72(9):1250-1256
© Copyright 2011 Physicians Postgraduate Press, Inc.,

Van Meter J Clin Psych 2011



The symptoms of mania are the same in two cohorts of
pre-adolescent age (<12 years) youth with bipolar disorder

%
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Wozniak, 1995; Biederman, 2004
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Severe aggressive and destructive irritability is a common
feature of pediatric mania: kicking, hitting, biting, spitting

Irritable

67%

Bipolar disorder has ‘highs’ and ‘lows,” with
euphoric mania and melancholy depression,
but irritability is common and highly impairing

Wozniak, 1995; Biederman, 2004



Children with bipolar disorder are seldom completely well
and different types of irritability may be present

MANIA

/ \ DEPRESSION /\/ \ /'

OPPOSITIONAL DEFIANT DISORDER

ADHD

Irritability: increasing severity

1 3 5 7 9 1113151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Months
Mick 2007



Bipolar disorder + ADHD is a different and more
impairing condition from ADHD alone

Depression 86% 38%
Psychosis 16% 0

Defiance 88% 48%
Conduct Disorder 37% 15%
Anxiet 6%

ospitalization 21% 2%

Functioning Very poor fair

arning Disability 42% 14%

Most children with
bipolar disorder also ha
comorbid ADHD

Wozniak, 1995; Biederman, 2004



Bipolar adults with ADHD have clinical correlates
similar to that seen in pediatric bipolar disorder.

9.5% lifetime prevalence comorbid ADHD in adult

STEP-BD (N=983)

> 18 years
35%

BPD+ADHD Adult patients:

had BPD by 5 years

had shorter periods of wellness (

had more comorbidity (

were more likely to be

were more likely to have

had and more days elated
had

more

more

more problems (conduct disorder?)

Perlis Biol Psych 2004; Nierenberg 2005
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Familial risk of bipolar | disorder is greatest in first-degree
relatives of BP-l versus ADHD and control probands

The MGH Pediatric Bipolar Disorder family is the largest controlled family study

20
18
16
14
12
10

8

in first-degree relatives

6
4
2
0

Morbid risk bipolar disorder

"p<0.01 versus ADHD and

controls

=

BP-1 ADHD Control

239 probands 162 probands 136 probands

726 relatives 511 relatives 411 relatives
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Subsyndromal pediatric bipolar disorder is also familial
and highly impairing
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Pediatric probands with

subthreshold bipolar
disorder have rates of
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syndrome probands

% Relatives with Bipolar
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Persistence of pediatric-onset bipolar disorder has been
documented in St Louis and Pittsburgh samples

Geller, 2008:

WashU KSADS (modified criteria) study

In grown-up subjects with child BP-I, identified using the, the 44.4%
frequency of manic episodes was 13 to 44 times higher than
population prevalences, strongly supporting continuity

Birmaher, 2009:

The Course and Outcome of Bipolar Youth (COBY) Study

25% of BPDIl and 38% of BPD NOS converted to BPI

Subjects symptomatic on average for 60% of the follow-up period

@ MASSACHUSETTS Geller ArchGenPsychiatry 2008
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We followed-up children ascertained for a family study of
pediatric-onset bipolar disorder to assess persistence
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Objective: To examine the longitudinal course of pediatric bipolar (BP}! disorder in youth transitioning
from childhood into adolescence.

Methods: We conducted a four year prospective follow-up study of 78 youth with BP-I disorder 617
years old at ascertainment followed up into adolescent years (134 + 3.9 years). All subjects were
comprehensively assessed with structured diagnostic interviews, neuropsychological testing, psycho-
social, educational and treatment history assessments. BP disorder was considered persistent if subjects
met full criteria for DSM-IV BP-I disorder at follow-up.

Results: Of 78 BP-1 participating youth subjects, 57 (73.1%), continued to meet full diagnostic criteria for
BP-I Disorder. Of those with a non-persistent course, only 6.4% (n = 5) were euthymic (i.e., syndromatic
and symptomatic remission) at the 4-year follow-up and were not receiving pharmacotherapy for the
disorder. The other non-persistent cases either continued to have subthreshold BP-I disorder (n = 5,
6.4%), met full (n = 3, 3.8%) or subthreshold (n = 1, 1.3%) criteria for major depression, or were euthymic
but were treated for the disorder (n =7, 9.0%). Full persistence was associated with higher rates of major
depression and disruptive behavior disorders at the follow-up assessment and higher use of stimulant
medicines at the baseline assessment. Non-Peristent BP-I was also characterized by high levels of
dysfunction and morbidity.

Conclusions: This four year follow-up shows that the majority of BP-I disorder youth continue to expe-
rience persistent disorder into their mid and late adolescent years and its persistence is associated with
high levels of morbidity and disability. Persistence of subsyndromal forms of bipolar disorder was also
assnriated wirh dvsfuncrion and marhidine

PSYCHIATRY ACADEMY

78 of 105 youth with Bipolar | Disorder

participating in family study
followed-up after 4 years

*Baseline age 10 years
*76% male

*Age of onset bipolar disorder: 5 years

eDuration of BPD at baseline:

7 years

Wozniak JPsychiatrRes 2011



Functional Remission
(no symptoms, good functioning) is less likely than

Symptomatic Remission
(no symptoms, functioning impaired) which is less likely than

Syndromatic Remission
(symptoms persist, functioning impaired)

1.0 1

MOST COMMON
NO LONGER FULL SYNCROME

0.9+
.51 Remission of BP Disorder:

o7{ 4,5 & 6 year follow-ups yndromatic Remission
0.6

0.5- Symptomatic Remission

0.4- o —

0.3

0.2 — Functional remission
0.1 '_,—l—’_

0.0 ' —

PROBABILITY OF REMISSION

T
0 5 10 15 20

Age (Years)

Symptoms and poor functioning found at follow-up Wozniak 2020
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Comorbid diagnoses at 5-year follow-up are high and similar in
both persistent groups versus full remission (except CD/ASPD)

Figure 2. One-year prevalences of comorbid psychiatric disorders.

2 Compared to syndromatic and symptomatic remission. ® Compared to symptomatic persistence. *P<0.05, **P<0.005, ***P<0.001

M Syndromatic and Symptomatic Remission M Symptomatic Persistence

100

90
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SGAs can successfully treat bipolar disorder
even in the setting of CD comorbidity
(and CD remits for many subjects only when BPD remits)

Figure 1. (A) Antimanic response to SGA monotherapy and (B) YMRS scores over the course of the 8-week trials in youth with
bipolar disorder with and without comorbid conduct disorder.

H BPD+No CD ® BPD+CD

A. Antimanic Response to SGA Monotherapy B. Young Mania Rating Scale
100 H 404
z=0.90; p=0.37
90 354 p
80
=0.23
— 30A
70 p=0.09 ]
8 251
L 60 %]
ot =0.61 2
S 50 | P s 20 LOC
o > F A
@ 40 A § 15- LOC
k5 F
30 1 10
20
5A
10
0 01 T T T T T T T T T
>30% Reduction 250% Reduction >30% Reduction in 0 1 2 3 4 5 6 7 8
in YMRS in YMRS YMRS or CGI-I <2 Week

LOCF=Last observation carried forward

Of the 57 BP + CD with antimanic response to SGA treatment,
18 (32%) had CGI-CD-I scores < 2 at endpoint (very much or much improved)
Of the 32 BP + CD with no antimanic response to SGA treatment,
vassachuserts 3 (9%) had CGI-CD-1 scores < 3 at endpoint (very much or much or improved)

GENERAL HOSPITAL
PSYCHIATRY ACADEMY www.mghcme.org




We have many FDA approved treatments for
youth with emotional dysregulation

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 Saphris manic or mixed episodes in BPD |, age 10-17

Fluoxetine: depression and OCD age 8+
Escitalopram: depression age 12+
Sertraline,fluvoxamine, anfranil: pediatric OCD

Aripiprazole: irritability associated with autistic disorder age 6-17
Risperidone: irritability associated with autism age 5-16

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY
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The risk-benefit analysis of treatment must include the risks
associated with not treating a serious mood disorder

’ GENERAL HOSPITAL

@ MASSACHUSETTS
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Pediatric bipolar disorder i |s difficult to treat

50% of adults and adolescents with mania
require augmentation with another
‘ agent/combination therapy

Kowatch 2003, 2005

www.mghcme.org



The mean decrease in YMRS in pediatric studies is
much greater for the SGAs than for other agents

SGA=second generation antipsychotic

Traditional Mood Other Atypical Naturopathic
Stabilizers Anticonvulsants Antip otics Treatments

YMRS Score

-10.99 -11.03 SGAs are a robust

treatment for adults
with bipolar disorder

SGAs are more effective than placebo in available trials
Perform well in open label — 80+% k
Mean response rate of ~60% drug vs. 20-30%
placebo
Mean decrease in YMRS ranged from 14.2 to 18.5
in medication group vs. 8.2 to 9.99 for placebo
Relatively rapid response, relatively well tolerated

PSYCHIATRY ACADEMY www.mghcme.org
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Response Rates (50%+ decrease in YMRS) Open Label Trials

Study Drug
Mood Stabeizers
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Response Rates (50%+ decrease in YMRS) Open Label Trials

Study Orug
Mood Stabdizers
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Unfortunate weight gain noted in 8-week open label trials of SGA
monotherapy in children with bipolar disorder

SGA=second generation antipsychotic

06 ]
_ . olanzapine
2 05 °
e
T 04
g °
2 03 ° -
S . quetiapine
S 02 ., _risperidone
3 . ¢ <+ “aripiprazole
£ o1 . //f S
P ziprasidone
00 &
O 1 2 3 4 5 6 7 8 Parallel trials
Total N=116
weeks
MASSACHUSETTS Biederman 2007 AACAP Boston
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Tardive dyskinesia is dreaded, but low risk (although data limited by
small sample sizes, low doses and limited durations)

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

0% children e N=2769
e 11 studies
* l+year

0.8% adult

There is a lower 6.8% adult
risk for tardive and elderly
dyskinesia
associated with
SGAs versus first
generation
antipsychotics Correll AmJPsych 2004

5.4% adults

first generation? haloperidol




Lithium, divalproex sodium, carbamazepine can be used for
pediatric bipolar disorder but are not as effective as SGAs

SGA=second generation antipsychotic

RESPONSE RATES FAIR

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

%) CENERAL HOSPITAL Kowatch JAACAP 2000
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SGAs perform better than valproate for pediatric

bipolar disorder

3 double blind RCTs

1 chart review

more rapid
onset of effect

SGA=second generation antipsychotic

greater
reduction of
manic
symptoms

Chen 2014

www.mghcme.org



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

SGA=second generation antipsychotic

N=7423
mean age 12.73
57% adolescents

54% males _
Comparable Patients who !Da.?e?t; Who
66.60% SGA risk of initiated on 'Sn' s Or
33.40% mood stabilizer psychiatric SGA were less _GA WETE €SS
(valproate/oxcarbazepine/  EaleiHs]ie| likely to |IkE|Y to
lithium) admission T recelve

treatment

186 days the treatment augmentation

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 Chen 2014

www.mghcme.org




Lithium has long been FDA-approved for pediatric bipolar disorder, but
the first double blind RCT study for pediatric BP-1 was in 2015

Lithium in the Acute Treatment of
Bipolar I Disorder: A Double-Blind,
Placebo-Controlled Study

Robert L. Findling, MD, MBA?, Adelaide Robb, MDP, Nora K. McNamara, MD®, Mani N. Pavuluri, MD, PhD9, Vivian Kafantaris, MDs,
Russell Scheffer, MD', Jean A. Frazier, MD#, Moira Rynn, MD", Melissa DelBello, MD', Robert A. Kowatch, MD, PhD,,
Brieana M. Rowles, MA¥, Jacqui Lingler, BS®, Karen Martz, MS', Ravinder Anand, PhD', Traci E. Clemons, PhD/,

Perdita Taylor-Zapata, MD™

BACKGROUND: Lithium is a benchmark treatment for bipolar disorder in adults. Definitive studies
of lithium in pediatric bipolar I disorder (BP-I) are lacking.

METHODS: This multicenter, randomized, double-blind, placebo-controlled study of pediatric
part1c1pants (ages 7- 17 years] w1th BP- I/mamc or mlxed eplsodes compared lithium (n = 53)

47% lithium vs 21% placebo much/very much |mproved”

results: The change in YMRS score was significantly larger in lithium-treated participants (5.51
[95% confidence interval: 0.51 to 10.50]) after adjustment for baseline YMRS score, age group,
weight group, gender, and study site (P = .03). Overall Clinical Global
Impression-Improvement scores favored lithium (n = 25; 47% very much/much improved)
compared with placebo (n = 6; 21% very much/much improved) at week 8/ET (P = .03).

avidlh Tidlaivenna

A mbntlntlinalles Alcmiflnnsd I mmnannn tm blhrreabmnsaine Anm aasmbwakl A vivan Aa A

Findling Pediatrics 2015
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Newer mood stabilizers hold promise for the treatment of
mania in children with bipolar disorder

Prospective open-label

Prospective open-label .
trial of

trial of

lamotrigine extended-release

carbamazepine
monotherapy

monotherapy

Joshi JCAP 2010

www.mghcme.org



Comorbidity must be addressed in addition to mania

Depression

Lithium, Lamotrigine,
Lurasidone

Avoid SSRIs

Joshi 2009
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Depressive symptoms are often more persistent
and debilitating in pediatric bipolar disorder

50% time met criteria for
4-year longitudinal study * major depression

pediatric bipolar | disorder IR EEY
e dysthymia

2-year follow-up study of  [IRAEUEERUEAULY

. e d . t
youth with gpressnve symptoms
* mixed symptoms
bipolar spectrum disorders * repeated changes in symptom polarity

“Successtul long-term management of pediatric bipolar

disorder requires a medication that treats both mania and
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GENTRAL FOSPIVAL

PSYCHIATRY ACADEMY

www.mghcme.org



Pharmacologic management of bipolar
depression is very difficult

Use antidepressants at all?

Lamotrigine? Lithium?

e s Mood stabilizer only?

FDA approved meds
for bipolar
depression?

Antidepressant + mood
stablizer?

Antidepressant only?
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The double-edged sword of antidepressants
for bipolar youth was noted in chart review

SSRIs led to the most

improvement of BP MDD
(versus mood stabilizers, SSRIs led to the most

ypical neuroleptics or TCAs]  destabilization with mania

Anti-depressants win the battle.....

Biederman 2000

but lose the war
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Quetiapine was not effective in adolescent bipolar
depression, although the placebo response was very high

MEAN (SD) CHANGE IN CDRS-R SCORES FROM BASELINE TO ENDPOINT (8 weeks; N=32)
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Lurasidone significantly reduced depressive symptoms in
children and adolescents with Bipolar | Depression

minimal
" . - effects on
monotnera ose range o .
o - weight and

placebo-

co:;c;(;”ed with lurasidone 20-80 mg/day, :
y metabolic

parameters
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Open label lamotrigine and lithium effective in adolescent
bipolar depression (at least 50% decrease in CDRS)

Adjunctive or

Monotherapy
monothera e
crapy Lithium

lamotrigine
N=20 N=27

X ) Lithium has a narrow therapeutic window

and requires intensive blood monitoring
63% 418%
responders responders

lamotrigine is approved by FDA for use in those over the

age of 16 years, due to increased risk of fatal side effects,
such as Stevens—Johnson syndrome in the young age group.
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SGAs have antidepressant qualities

FDA (2008) RCT demonstrated
approved the use of increased
aripiprazole in antidepressant
combination with effect from the

Two reports with
olanzapine N=18
adult patients found
that 14 had positive
response

antidepressant addition of
medication for the risperidone to
treatment of major antidepressant
depression in adults monotherapy

MASSACHUSETTS
WY ENERAL HOGHITAL Zarate 1998; Rothschild 1999; Mahmoud 2007

PSYCHIATRY ACADEMY www.mghcme.org




Treatment of ADHD in patients with bipolar disorder is
feasible in the context of anti-manic treatment

Determine the risk of treatment-emergent mania associated with
methylphenidate in patients with bipolar disorder

Swedish nationa TWO GROUPS No association
registries 2006-14 Treatment between
emergent mania: methylphenidate
and treatment-
emergent mania

among bipolar
treatment

Adults with bipolar patients who were
disorder who Those WITHOUT New mood concomitantly
initiated therapy concomitant mood- stabilizing receiving a mood-
with stabilizing medication stabilizing
methylphenidatg treatment medication

Those WITH

concomitant mood-
stabilizing Hospitalization

Rule out bipolar disorder before initiating
e methylphenidate as a monotherapy Viktorin 2017
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Treatment for bipolar disorder involves antipsychotic

medications with side effects, fueling reluctance to diagnose

Journal List > Prim Care Companion CNS Disord > v.16(2); 2014 > PMC4116292
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Mixed Specifier for Bipolar Mania and Depression: Highlights of DSM-5
Changes and Implications for Diagnosis and Treatment in Primary Care

Jia Hu, MD, Rodrigo Mansur, MD, and Roger S. Mcintyre, MD
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Abstract Go to:

Bipolar disorder, while commonly encountered in the primary care setting, is often misdiagnosed or

undiagnosed. In the DSM-TV-TR, patients could be diagnosed as being in a mixed state only if they had
concurrent manic and depressive symptoms; while this occurs in some patients, many more experience
subsyndromal mixed symptoms that would disqualify a “mixed state” diagnosis. The recently released

Traditional antidepressants should be avoided ... treatment with a

combination of atypical antipsychotics and mood stabilizers is best
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reuptake inhibitors remain first-line therapy, but augmentation with other therapies is often required. If a
diagnosis of bipolar disorder is confirmed and the patient is experiencing a depressive phase, traditional
antidepressants should be avoided. For those presenting with mania and mixed depressive symptoms,
treatment with a combination of atypical antipsychotics and mood stabilizers is best.
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Natural treatments are an appealing option for the
treatment of bipolar disorder in children

Intervening with

Prescription medications supplementation during An agent with minimal

effect on the adult brain
could play a major role in
the developing brain

have unknown effects on critical periods may
the developing brain enhance brain
development

Treatment for bipolar disorder involves antipsychotic medications
and other mood stabilizers with significant side effects, fueling
reluctance to diagnose s mgheme.org



Funding/support: This study was supported by a generous philanthropic donation from Kent

and Elizabeth Dauten (Chicago, lllinois).
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A Randomized Clinical Trial of High Eicosapentaenoic
Acid Omega-3 Fatty Acids and Inositol as
Monotherapy and in Combination in the Treatment of
Pediatric Bipolar Spectrum Disorders:

A Pilot Study

Janet Wozniak, MD2:®; Stephen V. Faraone, PhDS; James Chan, MA3; Laura
Tarko, MPH?; Mariely Hernandez, MA?; Jacqueline Davis, BA?; K. Yvonne
Woodworth, BA?; and Joseph Biederman, MD2:b:*

ABSTRACT

Objective: We conducted a 12-week,
randomized, double-blind, controlled
clinical trial to evaluate the
effectiveness and tolerability of high
eicosapentaenoic acid
(EPA)/docosahexaenoic acid (DHA)
omega-3 fatty acids and inositol as
monotherapy and in combination in

children with bipolar spectrum
dienrdare

a-nrad1 hul harvard edu/ien” in a new tah

P ediatric bipolar disorder is increasingly recognized across
the world as a prevalent and highly morbid disorder.2=3
While several medications have received US Food and Drug
Administration (FDA) approval for the treatment of pediatric
bipolar disorder, their use is associated with significant and
serious adverse effects, including weight gain, dyslipidemias,
glycemic dyscontrol and risk for diabetes, and risk for tardive
dyskinesia. This state of affairs supports the search for
alternative safe and effective treatment to address the urgent
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Omega-3 + Inositol combined outperforms
either used alone for mania (N=52)

® Omega-3 (N=19) m Inositol (N=16) ® Omega-3 + Inositol (N=17)
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Omega-3 + Inositol combined outperforms
either used alone for depression (N=52)
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Funding/support: This study was supported by a generous philanthropic donation from Lisa and Philip Astley-Sparke (Boston, Massachusetts)

In open label trial NAC was useful for pediatric bipolar

disorder with significant difference from baseline to endpoint
YMRS, HDRS and CDRS
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NAC has an effect size generally lower, but in the
ballpark of the effect size of SGAs for mania

Standardized Mean Differences for YMRS from Different Open Label Trials
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NAC (Current  Ziprasidone Aripiprazole Quetiapine Olanzapine  Topiramate+  Olanzapine Risperidone
Study) (2007) (2007) (2012) (2009) Olanzapine (2005) (2005)
(2009)

SMD is a summary statistic reflecting effect size, a method to to compare
therapies across different studies in the absence of head-to-head trials
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NAC has an effect size generally lower, but in the
ballpark of the effect size of SGAs for mania

Standardized Mean Differences for CDRS from Different Open Label Trials

NAC (Current Ziprasidone Aripiprazole  Olanzapine (2009) Topiramate + Olanzapine (2005) Risperidone
Study) (2007) (2007) Olanzapine (2009) (2005)

o o o = =
> o)) o) = N N

Standardized Mean Difference

o
()

o

SMD is a summary statistic reflecting effect size, a method to to compare
therapies across different studies in the absence of head-to-head trials
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Overview: Switch from pediatric depression to bipolar disorder is common and
children with bipolar disorder spend much time in mixed or depressive states.

Pediatric-onset bipolar disorder is a severely impairing disorder which persists
into late adolescence; treatment usually necessary

Children with MDD often switch: Early
depression is a predictor of bipolar disorder

D) O e Pediatric Bipolar disorder is a highly morbid condition
4 that affects a significant minority of young children, is
familial and persists over time
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Treatment: Pharmacologic treatment often with

0"
SGAs is generally required for pediatric mood = I
disorders: use antidepressants with caution >
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Natural Treatments hold promise in the
J treatment of pediatric bipolar disorder
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