What is new with ADHD
medlcatlons?
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prevalence

e 10-12 percent of children worldwide
* Increasing recognition of adult ADHD:

» Could be due to undiagnosed ADHD in children cropping up in
adulthood

»The way we interact with the world (smart phone use, the
combination email, text, real world interactions, multiple apps and
streams of media and social media all coming at once trying to
manage life) creates clouds of pulls on our attention



Role of DA and NE in ADHD

Neurotransmitters in psychopathology
and treatment



Core Modulatory Systems
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Neurotransmission
Relative to ADHD

Norepinephine

« Dampens noise
« Executive operations
* Increases inhibition

Locus
Ceruleus

Solanto. Stimulant Drugs and ADHD. Oxford; 2001.



Essential Roles of NE
Arousal

Alerting & Energy
Acute Response

Executive Function
Prioritization & Sequencing
Memory storage and retrieval
Meaning & Significance
Inhibition
Cortical Sensory Down-regulation

Decreases Distractibility
when paying attention to something else.



Dopamine Neurotransmission
Relative to ADHD
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Improves attention A

Pathweg
Focus

On-task behavior
On-task cognition

Solanto. Stimulant Drugs and ADHD. Oxford; 2001.



Dopamine

Role in ADHD
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Catecholamine Reuptake Inhibition is
Likely Mechanism of Action of ADHD Drugs

\\ Catecholamine Reuptake Inhibition
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Executive Function
in ADHD

Linking Goals ! Strategies! Actions

y Creati%ity Q

Productivity
Identity



Executive Function Scale -
Prerequisites & Ingredients - rusoee )+
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Attention & Executive Function
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The Gateway to Executive Function.
AMPH Enhances EF



Attention in Cogni{j
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ADHD
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ADHD: Developmental Issues

Adults

Adolescents

Children
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Contrasting Effects
on Attention
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RESULTS:
| REFERENCE for ' TIMULANTS

Overall patient preference favored

AMPH (Adderall) = 559%
About equivalent number preferred
MPH (Ritalin) = 22%

DEXAMPH (Dexedrine) =  19%

PATIENTS' PREFERENCE
FOR STIMULANTS
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Task Differentiation

Single Tasking — MPH Multitasking — AMPH
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Ritalin

Hunt, et al, New Research AACAP 10/98



Personality Characteristics
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Clinical Preference for
MAS (Adderall XR) vs MPH (Concerta)

Increased Cognitive Flexibility
Less perseveration
Greater Creativity — Flexible Problem-Solving

Enhanced Energy
More alert, Engaged
Greater Perseverance

Social Interaction
Enhanced Involvement
Better Social Processing

More interactive / Engaged



No Single Stimulant is Best
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Medication Management
Do Your Own Clinical Trial
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What are the mode of action of

pharmacological treatments for
ADHD



Hypothesized mode of action of
pharmacological treatments for ADHD

. Targets the DAT and the NET, inhibiting DA and NA reuptake,
* Methylphenidate thereby increasing DA and NA levels in the synaptic cleft?431

Targets the DAT and the NET, inhibiting DA and NA reuptake,
g Amfetamine thereby increasing DA and NA levels in the synaptic cleft?4.25.32-34
Also binds VMAT?2, promoting the release of DA into the synapse®>37

. Atomoxetine Targets_ the NET, |nh|_b|t|ng the reu_ptake QEJ“A’ therefore
increasing NA levels in the synaptic cleft*®

. Binds to postsynaptic a2A-adrenergic receptors,
v Guanfacine mimicking NA%°
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Hypothesized mode of action of
methylphenidate

Methylphenidate

Dopamine transporter (DAT)

Noradrenaline transporter (NET)

Dopamine
Noradrenaline

Dopamine receptor

a,,-adrenergic receptor

Hyperpolarisation-activated cyclic
nucleotide-gated (HCN) channel

Vesicle
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Hypothesized mode of action of
amphetamine

Amfetamine

Dopamine transporter (DAT)

Noradrenaline transporter (NET)
Dopamine
Noradrenaline

Dopamine receptor
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Hyperpolarisation-activated cyclic
nucleotide-gated (HCN) channel

Vesicle
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Hypothesized mode of action of atomoxetine

Atomoxetine

Dopamine transporter (DAT)

Noradrenaline transporter (NET)
Dopamine
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Hyperpolarisation-activated cyclic
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Vesicle
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Hypothesized mode of action of guanfacine

Guanfacine

Dopamine transporter (DAT)

Noradrenaline transporter (NET)
Dopamine
Noradrenaline

Dopamine receptor

a,,-adrenergic receptor

Hyperpolarisation-activated cyclic
nucleotide-gated (HCN) channel

. Vesicle
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New medications
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New horizon in treatment
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