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PREFACE

These books are designed to be fun. All concepts are illustrated by full-color images.
The text can be used as a supplement to figures, images, and tables. The visual
learner will find that this book makes psychopharmacology concepts easy to master,
while the non-visual learner may enjoy a shortened text version of complex psycho-
pharmacology concepts. Each chapter builds upon previous chapters, synthesizing infor-
mation from basic biology and diagnostics to building treatment plans and dealing with
complications and comorbidities.

Novices may want to approach this book by first looking through all the graphics, gain-
ing a feel for the visual vocabulary on which our psychopharmacology concepts rely.
After this once-over glance, we suggest going back through the book to incorporate the
images with text from figure legends. Learning from visual concepts and textual supple-
ments should reinforce one another, providing you with solid conceptual understanding
at each step along the way.

Readers more familiar with these topics should find that going back and forth between
images and text provides an interaction with which to vividly conceptualize complex
psychopharmacology. You may find yourself using this book frequently to refresh your
psychopharmacological knowledge. You may also find yourself referring your col-
leagues to this desk reference.

This book is intended as a conceptual overview of different topics; we provide you with
a visual-based language to incorporate the rules of psychopharmacology at the sacrifice
of discussing the exceptions to these rules. A Suggested Readings section at the end of
this book gives you a good start for more in-depth learning about particular concepts
presented here.

When you come across an abbreviation or figure you don’t understand, you can refer to
the Abbreviations and Visual Vocabulary legends. After referring to these several times
you will begin to develop proficiency in the visual vocabulary of psychopharmacology.
Stahl’s Essential Psychopharmacology, 3rd Edition, and Stahl’s Essential Psychophar-
macology: The Prescriber’s Guide, 3rd Edition, can be helpful supplementary tools for
more in-depth information on particular topics in this book. Now you can also search
topics in psychopharmacology on the Neuroscience Education Institute’s website (www.
neiglobal.com) for lectures, courses, slides, and related articles.

Whether you are a novice or an experienced psychopharmacologist, hopefully this
book will lead you to think critically about the complexities involved in psychiatric disor-
ders and their tfreatments.

Best wishes for your educational journey into the fascinating field of

psychopharmacology!
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CME Information

Overview

This book aims to visually explain the underlying pathophysiology of attention deficit
hyperactivity disorder (ADHD), give an overview of the evolution of symptoms and
the comorbidities present with ADHD, and provide information on best treatment ap-
proaches for children, adolescents, and adults with ADHD. The book is divided into
four chapters for ease of reading and referencing. Chapter 1, “Neurobiology, Circuits,
and Genetics,” focuses on the known and hypothetical causes underlying the patho-
physiology of ADHD. Chapter 2, “ADHD Across the Ages,” explains how the symptoms
of ADHD can evolve over time and gives an overview of different rating scales for chil-
dren, adolescents, and adults. Chapter 3, “Comorbidities of ADHD,” examines the dif-
ferent comorbidities that can be present with patients of all ages with ADHD. Chapter 4,
“ADHD Treatments,” describes the different medications that are used for the freatment
of ADHD and elaborates on their mechanisms of action. The visual component of this
book is designed to allow the reader to easily grasp concepts.

Target Audience

This CME activity has been developed for MDs specializing in psychiatry. There
are no prerequisites for this activity. Physicians in all specialties who are interested
in psychopharmacology, as well as nurses, psychologists, and pharmacists, are
welcome for advanced study.

Statement of Need

The following unmet needs regarding attention deficit hyperactivity disorder were
revealed following a vigorous assessment of activity feedback, expert faculty assess-
ment, literature review, and through new medical knowledge:

*  Attention deficit hyperactivity disorder (ADHD) is a chronic disorder, which
(1) does not fade away with time, (2) can remain undiagnosed until adult-
hood, or (3) can start in adulthood. Appropriate understanding of symptom
evolution is required to make a proper diagnosis at any age.

® Patients with ADHD have comorbid psychiatric disorders as well as weight
issues, all of which can have an important impact on treatment selection.

e The different rating scales available to aid diagnosis and tracking of symp-
toms of ADHD may not be used as often as they should be; at the same time,
the diagnosis of adult ADHD may need a separate set of rating scales that
reflect the differences in symptoms compared to childhood ADHD.

e A number of new formulations of current stimulant medications, as well as
new non-stimulant treatments with different mechanisms of action, are be-
ing tested and integrated into the market; these, in conjunction with patient
education and therapy, may help improve treatment adherence.

vii
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To help fill these unmet needs, quality improvement efforts need to increase under-

standing of the neurobiology of psychiatric disease states and the pharmacology of
available, new, and in-development medications.

Learning Obijectives
After completing this activity, participants should be better able to fulfill the following
learning objectives:

*  Explain the symptoms of ADHD and the circuits involved

e Compare and contrast the diagnosis of ADHD in children versus adoles-
cents versus adults

* Understand the importance of dopamine and norepinephrine in the
pathophysiology and treatment of ADHD, with emphasis on the symptom
of executive dysfunction

® Recognize the difference between pulsatile versus tonic neuronal firing
and the importance of it in ADHD

e Understand the difference in the mechanisms of action of stimulant versus
non-stimulant drugs

e |dentify comorbidities in children, adolescents, and adults with ADHD

* Individualize treatment strategies for ADHD in children versus adolescents
versus adults

Accreditation and Credit Designation Statements

The Neuroscience Education Institute is accredited by the Accreditation Council
for Continuing Medical Education to provide continuing medical education for
physicians.

The Neuroscience Education Institute designates this educational activity for a maxi-
mum of 3.0 AMA PRA Category 1 Credits™. Physicians should only claim credit
commensurate with the extent of their participation in the activity.

Nurses in most states may claim full credit for activities approved for AMA PRA
Category 1 Credits™ (for up to half of their recertification credit requirements). This
activity is designated for 3.0 AMA PRA Category 1 Credits.

Also available will be a certificate of participation for completing this activity.

Activity Instructions

This CME activity is in the form of a printed monograph and incorporates instructional
design fo enhance your retention of the information and pharmacological concepts
that are being presented. You are advised to go through the figures in this activity from
beginning to end, followed by the text, and then complete the posttest and activity
evaluation. The estimated time for completion of this activity is 3.0 hours.

viii
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Instructions for CME Credit

To receive your certificate of CME credit or participation, please complete the post-
test (you must score at least 70% to receive credit) and activity evaluation found at
the end of the book and mail or fax them to the address/number provided. Once
received, your posttest will be graded and a certificate sent if a score of 70% or
more was aftained. Alternatively, you may complete the posttest and activity evalu-

ation online and immediately print your certificate. There is a fee for the posttest
(waived for NEI members).

NEI Disclosure Policy

It is the policy of the Neuroscience Education Institute to ensure balance, indepen-
dence, obijectivity, and scientific rigor in all its educational activities. Therefore, all
individuals in a position to influence or control content development are required
by NEI to disclose any financial relationships or apparent conflicts of interest that
may have a direct bearing on the subject matter of the activity. Although potential
conflicts of interest are identified and resolved prior to the activity being presented,
it remains for the participant to determine whether outside interests reflect a possible
bias in either the exposition or the conclusions presented.

These materials have been peerreviewed to ensure the scientific accuracy and
medical relevance of information presented and its independence from commercial
bias. The Neuroscience Education Institute takes responsibility for the content, qual-
ity, and scientific integrity of this CME activity.

Individual Disclosure Statements

Authors

Stephen M. Stahl, MD, PhD

Adjunct Professor, Department of Psychiatry, University of California, San Diego
School of Medicine, San Diego, CA
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Consultant/Advisor: Arena Pharmaceuticals, Inc.; Azur Pharma Inc; Bionevia Phar-
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Disclosure of Off-Label Use

This educational activity may include discussion of products or devices that are not
currently labeled for such use by the FDA. Please consult the product prescribing
information for full disclosure of labeled uses.

Disclaimer

The information presented in this educational activity is not meant to define a stan-
dard of care, nor is it intfended to dictate an exclusive course of patient management.
Any procedures, medications, or other courses of diagnosis or treatment discussed
or suggested in this educational activity should not be used by clinicians without full
evaluation of their patients’ conditions and possible contraindications or dangers in
use, review of any applicable manufacturer’s product information, and comparison
with recommendations of other authorities. Primary references and full prescribing
information should be consulted.
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Participants have an implied responsibility to use the newly acquired information
from this activity to enhance patient outcomes and their own professional develop-
ment. The participant should use his/her clinical judgment, knowledge, experience,

and diagnostic decision-making before applying any information, whether provided
here or by others, for any professional use.

Sponsorship Information
This activity is sponsored by Neuroscience Education Institute.

Support

This activity is supported solely by the sponsor, Neuroscience Education Institute.
Neither the Neuroscience Education Institute nor the authors/illustrator have
received any funds or grants in support of this educational activity.

Date of Release/Expiration
Release Date: April, 2009  CME Credit Expiration Date: March, 2012
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Obijectives

* Explain the symptoms of attention deficit hyperactivity disorder (ADHD) and
the circuits involved

e Compare and contrast the diagnosis of ADHD in children versus adolescents
versus adults

* Understand the importance of dopamine and norepinephrine in the
pathophysiology and treatment of ADHD, with emphasis on the symptom of

executive dysfunction

® Recognize the difference between phasic versus tonic neuronal firing and the
importance of it in ADHD

e Understand the difference in the mechanisms of action of stimulant versus
non-stimulant drugs

e |dentify comorbidities in children, adolescents, and adults with ADHD

* Individualize treatment strategies for ADHD in children versus adolescents
versus adults
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