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Challenges of Psychiatric
Treatments in Children

+ Psychiatric medications in children are generally-
— less effective than in adults
— associated with more severe side effects

Antipsychotic Medications:
Use in Children

Non-evidence based

Other psychotic disorders
ADHD

Oppositional-defiant disorder

Evidence Based
Schizophrenia

Tourette disorder

Bipolar affective disorder
Autism (weak effect)

Conduct disorder (weak effect)

15

Challenges of Psychiatric Treatments

» Psychiatric medications do not treat the causes
and mechanisms of psychiatric disorders.

» The etiology and pathophysiology of psychiatric
disorders is still unknown

» Psychiatric medications were invented based on
random clinical observations.

Antipsychotic Medications

Chlorpromazine was
developed in 1950 for
“artificial hibernation”

Antipsychotic Medications

1. Old generation:
Classical (typical) antipsychotics
[halidol, largactil, perphenan]
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Old Generation Antipsychotics:
Mode of Action

(AMPT)

LA iproniazid =
, MAOL
MA HVA

tricyclics
inhibit
reuptake

* Blockade of
D2 receptors

DA autoreceptor

Major Side Effects of Typical
Antipsychotics

+ Extrapyramidal symptoms

— Dystonia

— Parkinsonism

— Tremor

— Akathisia

— Tardive dyskinesia

Deterioration in negative symptoms and cognitive
functioning

* Hyperprolactinemia

Antipsychotics Mode of Action
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Antipsychotic Medications

Classic (typical) antipsychotics

[halidol, perphenan, largactil]

Atypical antipsychotics
[clozapine, risperidal, zyprexa]

Advantages of Atypical vs. Typical
Antipsychotic Medications

* Less extrapyrmidal side effects

/
5-HT,, agonists inhibit 5-HT neurons.
~— This disinhibits DA in the striatum
and decreases EPS.
Dorsal Raphe
T~ Raphe-nigral pathway

5-HT, antagonists release DA from infikiton.
Decreeses EPS.
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Major Side Effects of Atypical
Antipsychotics

» Metabolic syndrome
— Weight gain
— hyperlipidemia
— Diabetes mellitus

Risperidal

» Occur in about 40% of adult s | 'phrenia
patients treated with atypical antipsychotics

Weight at Baseline and After 12 Weeks of
Antipsychotic Treatment in Adolescents

O Baseline

(n=8) (n=21) (n=21)

Haloperidol Risperidone Olanzapine

Ratzoni, Gothelf, et al. JAACAP 2002; 41: 337-343

What are the Physiological
mechanisms mediating zyprexa-
induced weight gain?

TEE

Total energy expenditure ¥

Caloric
Intake

AEE

v
Activity energy expenditure

REE

Resting energy expenditure "

Weight Gain

Gothelf et al. Am J Psychiatry 2002; 159: 1055-57
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A Meta-analysis of Antipsychotic-
Induced Weight Gain in Adults After 10
Weeks of Treatment

Allison et al., Am J Psychiatry 1999; 156:1686-1696.

Medication Weight
Gain (Kgs)
Haloperidol 1.1
Chlorpromazine 2.1
Clozapine 4.5
Olanzapine 4.2
Risperidone 21

Risk Factors for Antipsychotics-
Induced Weight Gain in Adolescents

* Males
* Thin
» Low concern about gaining weight

» The rate of antipsychotics-induced weight gain in
adolescents is double than that in adults

Caloric Intake and Energy Expenditure At Baseline
and after 4 Weeks of Zyprexa Treatment

After 4 P value
weeks

Baseline

Weight (kgs) ~ 73.8:23.8 77.x22.3 <0.001
BMI (kg/m?2) 245:59 259:54 <0.001
Total calories 21271032 2716958 <(.05
REE/kg 24746 245:30 ns.

Physical activity: 90% spent <10 minutes in
moderate activity during the day both at baseline
and after 4 weeks of treatment !!!
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Electroconvulsive Treatment

Antidepressant
Medications o aro very Tow optics who are.

also schizophrenics

Iproniazide- The First Antidepressant Serotonergic Synapse
Medication

Patients with TB treated
with iproniazide became
“inappropriately happy”

Indications for Antidepressant
Medications (SSRIs) in Children

+ Depressive disorders
— Major depressive disorder

SSRI Medications

Medication Trade names  Efficacy in

Children — Dysthymic disorder
Fluoxetine prozac depression
* Anxiety disorders
Fluvoxamine luvox anxiety disorders — Obsessive-compulsive disorder
. . . — Separation anxiety disorder
Paroxetine seroxat not safe in children — Generalized anxiety disorders

— Panic disorder

Sertraline zoloft not yet established ) )

— posttraumatic stress disorder
Citalopram cipramil not yet established ~ sodial phobia
Escitalopram  cipralex not yet established
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Other Antidepressant Medications

1. Tricyclics- not effective in children
[elatrol, deprexan]
2. NRIs (Norepinephrine reuptake inhibitors)
[edronax]- not controlled studies in children
4. Dopamine reuptake inhibitor
[wellbutrin]- no controlled studies in children
5. Nonselective reuptake inhibitors
[effexor, cymbalta]- no controlled studies in children
Others
[miro]- no controlled studies in children
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FDA Black Box Warning
(October, 2004)

* 24 placebo-controlled trials of antidepressants among
4400 children and adolescents.

» Medications pose a 2 fold increased risk for suicide
ideations or attempts (4% on medication vs. 2% on
placebo).

SSRIs Efficacy and Suicidality

Respons Respons NNT Suicidalit Suicidality

e SSRIs ePlacebo y SSRIs  Placebo
MDD 61% 50% 10 3% 2%
OCD 52% 32% 6 1% 0.3%
Other 69% 39% 3 1% 0.2%

Anx. D.
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FDA Black Box Warning
(October, 2004)

» “Increased rate of suicidality for all antidepressants used
in individuals under the age of 18.”
 Suicidality-
— Suicidal ideation: thoughts about death not
accompanied by preparatory behavior.

— Preparatory actions toward imminent suicidal
behavior

— Suicide attempt

Meta-Analysis of SSRIs
in Children

* MDD- 15 trials, 3430 subjects
* OCD- 6 trials, 718 subjects
« Other anxiety disorders- 6 trials, 1162 subjects

Bridge et al JAMA 2007; 297:1683-96

Stimulants Treatment for ADHD- History

4

Bradley first prescribed stimulant

Medication (Benzedrine) to

/fgg;;‘;;e alleviate headaches following
spinal taps.
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Methylphenidate (Ritalin) for ADHD

* High short-term efficacy- 80% of children improve
» Very high rate of side effects:

— Loss of appetite

— growth retardation

— Insomnia

— Dysphoria

— Tics

— rebound.

Omega-3 Fatty Acids Treatment for
Mood Disorders

7 oo o
3 o 7
w s @
R »s

Ross et al. Lipids Health Dis 2007; 6: 1-19

Omega-3 Fatty Acids Treatment for ADHD

Table I: Double blind placebo-controlled trials of omega-3 fatty acids upon attention and hyperactivity in disorders diagnosed in
childhood.

Ref Jadad  Disorde Meds Age Gen Omego3fatty  Prop Duration N  Outcomemeasure Average 4 Statistical
acid o basaline significance
Scors. Vs. placebo
5 4 ADHD 100X 5 2% M5mgayEPA Crudke  4moms 54 CBCAwenton 6 o4 No
Miczure
% s ADHD 1% 9 0% 100mgyEPA Crude  2months 40 #DSM-Adenton 95 El No
512 mgleay DHA  mixture
in food
#DSM-Hyperacavty 2 o No
» s [} NS 10 20% 18 mgayEPA  Crude  I2weeks 29 CPRSDSMAmenton 63 46 Yes
480 mg/oay DHA? - mixture
CPRS DSM- & 10 No
Fyperactviy
3 ADHDAke' 79% 10 12% S0mgoyEPA  Crude  4momhs 47 PDBDSAtenton 2 02 No
480 mgicay DHA!  mixture
PDEDSHyperaceviyy 22 08 No
n s oco 0% 9 3% SBmgayEPA  Crude  I2wesks 117 CPRSDSMAmnton 65 35 Yest
174 mglcay DHA®  mixture
CPRS DSM- ol 38 Yest
Hyperaciviy
Spalligage (monchs) 94 +54 Yes
Radingage (movehs) 97 <62 Yos
4 Awsm 0% 10 18% S40mgayEPA Crude  6weks 13 ABC-Hyperacoviyy 2 70 No

700 mgioay DHA  mixture

Ross et al. Lipids Health Dis 2007; 6: 1-19
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Omega-3 Fatty Acids Deficiency in
Major Depression

Table 1 Levels of selected fatty acids in patients with major depressive disorder and related conditions

Disorder Pool N Age Sex Meds ALA EPA DHA LA AA Total Total Ref.
® % @ ® % o-3% o-6(%)
MDD @ DDHE B &p gs 95 5 5 =1 @ © o7 -1 21]
MDD CE 25D,24C 44 4% 3% —40 30 6 3 -3 -24 3 [22]
MDD PP 106D,461C 73 70% 15% MNR -33° -5 1 3 -5 1 [23]
MDD PP 54D, 54C 58 37% 33% 0 55 119§ 1 [24]
MDD PP ADI1AC 50 a1y 76Y 7% 3w 5§ 5 -3 [22]
MDD PP 25D,24C 44 4% N% T -7 1 7 3 0 2 [21]
MDD EP 15D, 15GC 47 47% 0% —45 —37 36 20! 00 —40i 18} [25]
MDD EP 10D, 14C 39 83% 100% -25' -26" —45 NR NR -29' NS 26]
PPD PP 10D,38C NS 100 0% 5 -390 -2 7 2 -75 -4 27]
PPD CE 10D,38C Ns 100 0% -3 —38 37 -1 —12 -25 -1 27]
SA EP 100D,100C 35 71% NS 0 FF 57 B 9 H 2 129]

MDD = major depressive disorder, PPD = postpartum depression, SA = suicide attempt
CE = Cholesterol esters, PP = plasma phospholipids, EP = erythrocyte phospholipids,

Ross et al. Medical Hypotheses 2007; 68: 515-24

Omega-3 Treatment of
Childhood Depression

Tt
g

(£SD) on Chi
Depression Rating Scale

—8— Subjects receiving
omega-3 fatty acids (N=10)
10— Subjeds receiving
placebo (N=10)

Score

0 2 4 6 8 10 12 14 16
Time (weeks)

* 400mg EPA and 200mg DHA per 1,000mg capsule

Nemets et al. Am J Psychiatry 2006; 163:1098—1100

What can we do to find more effective
treatments for psychiatric disorders?

* Personalized medicine

» Medications that target the causes or deficits of
the disorders
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Personalized Medicine ‘

-«
f m
The right treatment for

the right person at the
right time

Trial and error

The Serotonin Transporter
(5-HTTLPR) Gene

The S allele of the serotonin
transporter is less active
than the L allele

(7 )00l

L st

sUWZZ1) —*® Transporter protein

Serotonin Transporter Genotype and
Response to Citalopram in Children
* Change in CDRS-R score, adjusted to base-line.

5-HTT(ss) genotype vs. 5-HTT(sl / Il).
Estimated Marginal Means of MEASURE_1

Dose increase if s vs. other

needed. O s

Estimated Marginal Means

30, O other
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Pharmacogenetics

+ Identifies the relationship between genetic
polymorphisms relevant to the mode of action or
metabolism of specific drugs and their clinical
response.

» The ultimate goal is to enable clinicians to plan
therapeutic regimens tailored to the individual
patient genetic background.

Serotonin Transporter Genotype and
Response to Citalopram in Children

Percent of Responders (CGI-1=1 or 2) as per
Genotype

Genotype Il

Genotype sl
Genuyt;y)pe ss

Week 6 Weeke
Beginning Week2 Week 4 feel

Kronenberg et al J Child Adolesc Psychopharmacol 2007;17:741-50

Medications That Target the Causes of Diseases

* Insulin for Diabetes

» Tissue plasminogen activiator (tPA) for ischemic

heart disease
Injection of tPA
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Psychiatry Lags Behind Medicine in
Identifying Pathophysiologically-
Based Medications

Modern Drug Disct

16
>
.g & 10
g5
56 4
= 2
o
1950s Present
O Depression B Schizophrenia [Heart Disease
Clinical trial
Insel and Scolnick, Mol Psychiatry 2006
Table |. Selected lled studies of s-adenosyl-methionine in major depressive disorder*
Study Design and SAMe dose Comparator Result
Pancheri et al. [52] 4-week double-blind 400 mg IM (n=146) IMI 150 mg PO (n=147)  SAMe=IMI
Delle Chiie et al.[1+] 4-week double-blind 1600 mg PO (n=143) IMI 150 mg PO (n=138)  SAMe=IMI
6-week double-blind 400 mg IM (n=147) IMI 150 mg PO (n=148)  SAMe=IMI
Bell et al [62] 4-week double-blind 1600 mg PO (=12) DMI 250 mgPO (n=13)  SAMe=DMI
Salmaggi et dl. [6 1] 30-day double-blind 1600 mg PO (n=30) PBO (1=30) SAMe>PBO
Kagan et al. [60] 3-week double-blind 1600 mg PO PBO (n=9) SAMe>PBO
Fava et dl. [59] 6-week double-blind 1600 mg PO (n=24) PBO (n=31) SAMe=PBO
De Vannaand Rigamonti [63] 6-week double-blind 1600 mg PO (n=11) IMI 150 mg PO (n=11) SAMe=IMI
Janicak et al. [50] 2-week double-blind 400 mg IV (n=7) IMI 150 mg PO (n=3) SAMe=IMI
2-week double-blind 400 mg IV (n=7) PBO (n=5) SAMe>PBO
Bell ct al. [49] 2-week double-blind 400 mg IV (n=11) IMI 150 mg PO (n=11) SAMe>IMI
Carney et . [45] 2-week double-blind 200 mg IV (n=15) PBO (n=17) SAMe=PBOT
Caruso et . [53] 3-week double-blind 200 mg IM (n=25) PBO (n=24) SAMe>PBO
*Published in English language peer-reviewed journals between 1980 and 2003. Minimum 2 weeks in duration. Hamilton Rating Scale-Depression
33 primary outcome messure. No data overlap with other publications.
SAMe=PBO overall, but SAMe>PBO for endogenous major depressive disorder.
ME- i ;1M IMI—imip IV—intravenous; PEBO—placebo; PO—orally; SAMe—s-adenosyl-methionine.
Papakostas et al Current Psychiatry Reports 2003, 5:460—-6

SAMe is Also an Effective Treatment For

» Osteoarthritis
* Liver diseases
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What is the Current Evidence-Based Knowledge on the
Etiology and Pathophysiology of Psychiatric Disorders

black-hox

Stimlus Response

SAMe Treatment for Schizophrenia: A
Double Blind Placebo Controlled Trial

» Improvement of quality of life and reduction in
aggressive symptoms in schizophrenia patients

Strous et al Eur Neuropsychopharmacol 2009; 19:14-22

SAMe Synthesis

Methionine

*
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Biological Pathways of SAMe

P transmethylation
SAMa Phosphate pathway
docarmeyiase

-~ SAMa — =
Decarboxylated =+ T Polyamines
analogue CHy

: Creatne
co, | T &hoine
Camitine
S Adenasyfhomocystsine
Mathylthicadsnosine. l_. Adanosing — e ATP
Homocysteina
i
I
o

Cystathioning —- - - +-+—— Sarine

Cystathionin

Palyamines ‘pathway
Cysteing
aminopropylation
pathway

Glutalions  Taurina  Sulphates

(AMPT)

autoreceptor

reserpine

reuptake
amphetamine

LA""oa; DAL DA2
Da1PA2

SAMe for Velo-Cardio-Facial /
DiGeorge /

22g11.2 Deletion Syndrome
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SAMe Possible Therapeutic
Mechanisms
* SAMe-dependent methylation reactions are

necessary for synthesis and inactivation of
biogenic amines.

SAMe Possible Therapeutic
Mechanisms

* SAMe-dependent methylation reactions are
necessary for synthesis and inactivation of
biogenic amines.

* SAM-e increases COMT activity
— by virtue of its methyl donor capability

— By binding to the COMT enzyme and inhibiting its
degradation.

Velo-Cardio-Facial / DiGeorge Syndrome

Typical facial features

« Cleft anomalies VCFS

« Congenital cardiac anomalies

+ Immunological deficiencies DiGeorge

+ Hypocalcemia Syndrome

» Cognitive Deficits and Average Borderline
intelligence

« High rate of psychiatric morbidity
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Prevalence of VCFS Common Psychiatric Disorders in VCFS

* 1:4,000 live births

0,
* The most common known microdeletion ADHD 40%
syndrome » Anxiety disorders 50%

 schizophrenia 30%
« Depressive disorders 20%

Developmental Effects of COMT
Deficiency on Neuropsychiatric
Development in VCFS

The 22g11.2 Microdeletion Causing VCFS

e, * Reduced verbal abilities

* reduced prefrontal grey matter volume

+ development of schizophrenia, ADHD and other
psychiatric disorders

Human
22q11

Gothelf et al. Nat Neuroscience, 2005;11:1500-2

SAMe Possible Therapeutic SAMe: A Pilot Study

Mechanisms
+ SAM-e increases COMT activity * 4 subjects with VCFS
— by virtue of its methyl donor capability « Age 15 to 25 years
— By binding to the COMT enzyme and inhibiting its « COMT Met carriers

degradation. . . .
« Schizoaffective disorder
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Results of SAMe Pilot Study
]
Thank You
-
&”@Qo o & OL@«‘*\
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