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Thank you for joining us for A Closer Look at Hereditary Angioedema: Expert Perspectives on
Optimal Management, a continuing medical education activity originally presented during the
American College of Allergy, Asthma & Immunology 2009 Annual Scientific Meeting.

We also thank our esteemed speakers for sharing their time and expertise. Through this activity,
they will describe the pathophysiology and immunologic features of hereditary angioedema
(HAE), explain the roles of C1 inhibitor replacement, kallikrein inhibition and bradykinin
receptor antagonism in the treatment of HAE, cite existing and emerging clinical trial data for
the therapeutic agents used for the prophylaxis and treatment of HAE, and review important
medication and patient factors that direct the individualization of therapy.

This workbook includes the presenters’ slides to help guide you through the activity.

We hope that you will find this activity rewarding and informative.
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Agenda

Program Overview
Bryan L. Martin, DO

HAE Pathogenesis & Mechanisms
Bruce L. Zuraw, MD

Hereditary Angioedema: Recombinant and Purified Human C1 Inhibitors
Michael M. Frank, MD

Inhibition of Kallikrein and Bradykinin as Therapy of Hereditary Angioedema
Allen P. Kaplan, MD

Panel Question-and-Answer Session
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Target Audience

This activity has been designed to meet the educational needs of physicians involved in the care of patients
with hereditary angioedema (HAE).

Statement of Need

There are many obstacles to timely diagnosis and effective management of hereditary angioedema (HAE).
Because the symptoms of HAE can resemble other conditions (such as allergic reactions and gastrointestinal
tract obstructions), and diagnosis is dependent on a vast array of laboratory findings and patient and family
history, a definitive diagnosis is often delayed by 10 years or more from first onset of symptoms.!:2

Long-term prophylaxis using 17 x-alkylated anabolic androgens and antifibrinolytic agents can be moderately
successful, but these agents are associated with significant side effects.!3 Newer therapeutic strategies, such as
C1 inhibitor replacement, kallikrein inhibition, and bradykinin antagonism, show promise for improving patient
outcomes. To overcome the many obstacles faced by patients with HAE, allergists and other healthcare professionals
must be aware of the most up-to-date clinical data regarding diagnosis and treatment.

1 Zuraw BL. N Engl J Med. 2008;359:1027-1036.
2 Roche O, et al. Ann Allergy Asthma Immunol. 2005;94:498-503.
3 Gompels MM, et al. Clin Exp Immunol. 2005;139:379-394.

Educational Objectives
After completing this activity, the participant should be better able to:
o Describe the pathophysiology and immunologic features of hereditary angioedema (HAE)

o Explain the roles of C1 inhibitor replacement, kallikrein inhibition, and bradykinin receptor antagonism
in the treatment of HAE

o Summarize existing and emerging clinical trial data for the therapeutic agents used for the prophylaxis
and treatment of HAE

o Identify important medication and patient factors that influence the individualization of therapy

Statement of Support
This activity is sponsored by Robert Michael Educational Institute LLC and Postgraduate Institute for Medicine,
and is supported by an educational grant from ViroPharma Incorporated.
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Bryan L. Martin, DO (Moderator)

Professor of Clinical Medicine and Pediatrics

Director, Allergy and Immunology Fellowship Program

Division of Pulmonary, Allergy, Critical Care and Sleep Medicine
Director, Allergy and Immunology Section

The Ohio State University
Columbus, Ohio

Bryan L. Martin, DO, is a professor of clinical medicine and pediatrics for
the Division of Pulmonary, Allergy, Critical Care and Sleep Medicine and is
director of the Allergy and Immunology Section and the Allergy and
Immunology Fellowship Program at The Ohio State University in Columbus,
Ohio. Dr. Martin is a graduate of the University of Osteopathic Medicine &
Health Sciences in Des Moines, lowa. After receiving his doctorate in
osteopathic medicine, he went on to complete his residency and fellowship
training at the William Beaumont Army Medical Center in El Paso, Texas,
and the Fitzsimmons Army Medical Center in Aurora, Colorado, respectively.
Dr. Martin is a retired colonel of the US Army and has been the recipient of
the Legion of Merit, Bronze Star Medal, and several Meritorious Service
Medals and Army Commendation Medals.

Dr. Martin’s research interests include the treatment of asthma and allergic
conditions, skin testing, and immunotherapy. He has authored numerous
journal articles that have appeared in such journals as Journal of Allergy
and Clinical Immunology and Annals of Allergy, Asthma and Immunology,
and he currently serves on the editorial review board of the latter
publication. Dr. Martin is a fellow of the American College of Allergy,
Asthma and Immunology; the American Academy of Allergy, Asthma and
Immunology; and the American College of Physicians.
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Bruce L. Zuraw, MD

Professor of Medicine

Research Scientist, Veterans Medical

Chief, Section of Allergy and Immunology Research Foundation
Director, Allergy & Immunology Training Program Director, Section of Allergy & Immunology
University of California School of Medicine San Diego Veterans Affairs Medical Center

San Diego, California

La Jolla, California

Bruce L. Zuraw, MD, is professor of medicine, chief of the Section of
Allergy & Immunology, and director of the Allergy & Immunology Training
Program at the University of California School of Medicine, San Diego.

Dr. Zuraw received a medical degree from Loyola University Chicago Stritch
School of Medicine in Maywood, Illinois, where he also completed his
residency in internal medicine. Dr. Zuraw then served as a postdoctoral
fellow and chief clinical fellow at the Scripps Clinic & Research Foundation
in La Jolla, California. He is board-certified in internal medicine and allergy
and immunology.

Dr. Zuraw’s research focuses on allergic inflammation in humans, with
particular attention to hereditary angioedema and on the mechanism of
action of glucocorticoids. He has published more than 150 papers,

book chapters, abstracts, and other publications in the field of allergy and
immunology; he has served as journal reviewer for 24 journals; and he is
a member of the Review Board for the Journal of Allergy and Clinical
Immunology. He has also served as invited editor for the Immunology and
Allergy Clinics of North America (angioedema volume).

Dr. Zuraw has received numerous honors and awards for his contributions to
the field, and has been on the Best Doctors in America® list since 1996.
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Michael M. Frank, MD

Samuel L. Katz Professor of Pediatrics, Medicine, and Immunology

Duke University School of Medicine
Durham, North Carolina

Michael M. Frank, MD, is a Samuel L. Katz Professor at Duke University
School of Medicine in Durham, North Carolina. After graduating from
Harvard Medical School, Dr. Frank completed his residency in pediatrics
at Johns Hopkins Hospital in Baltimore, Maryland. Dr. Frank then became
active in several divisions of the National Institutes of Health (NIH),
including the National Institute of Allergy and Infectious Diseases and the
Laboratory of Clinical Investigation, before achieving the title of
distinguished professor of pediatrics and medicine and professor of
immunology at Duke University.

Dr. Frank’s interest lies primarily in immunology. He has published multiple
articles on bacterial infections, the complement cascade, and the effects of
immunoglobulin on the complement cascade. He is on the editorial boards
of both Medicine and Current Opinion in Pediatrics and is the reviewing
editor for the Journal of Laboratory and Clinical Medicine. He has also
completed several research studies on the roles of complement and
surfactant proteins and the effects of C1 inhibitor on immune reactions.
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Allen P. Kaplan, MD

Clinical Professor of Medicine

Department of Medicine

Medical University of South Carolina

Staff Physician

National Allergy, Asthma and Urticaria Centers of Charleston
Charleston, South Carolina

Allen P. Kaplan, MD, is clinical professor of medicine at the Medical University
of South Carolina in Charleston, South Carolina, and staff physician at the
National Allergy, Asthma and Urticaria Centers of Charleston. Dr. Kaplan is
a graduate of Columbia University and Downstate Medical School in Brooklyn,
New York, where he received a doctorate of medicine (summa cum laude). He
completed his specialty training in allergy and clinical immunology at Harvard
Medical School in Boston, Massachusetts, and his rheumatology training at
the National Institutes of Health in Bethesda, Maryland. Subsequently, he
became director of allergic diseases at the National Institutes of Health,
and then chairman of the Department of Medicine and director of Allergic
Diseases at the State University of New York at Stony Brook. Dr. Kaplan is
board-certified in internal medicine, allergy and clinical immunology,
rheumatology, and diagnostic laboratory immunology.

Dr. Kaplan is past president of the World Allergy Organization (2000-2003),
the American Academy of Allergy Asthma & Immunology, and the Clinical
Immunology Society. He is a fellow of the American Academy of Allergy,
Asthma & Immunology; the American College of Allergy, Asthma & Immunology;
and the American College of Physicians.

Dr. Kaplan has authored more than 300 articles, monographs, and editorials,
and he edited the textbook titled Allergy, which is utilized in training programs
throughout the world. In addition, he co-edited the textbook titled Urticaria
and Angioedema and a recently published two-volume textbook titled Allergy
and Allergic Diseases.

Dr. Kaplan’s research interests focus on inflammatory mechanisms of allergic

disease. He is a world-renowned authority on the mechanisms and treatment
of urticaria and angioedema.
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Physician Continuing Education

ACCREDITATION STATEMENT

This activity has been planned and implemented in accordance with the Essential Areas and policies of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint sponsorship of Postgraduate
Institute for Medicine (PIM) and Robert Michael Educational Institute LLC (RMEI). PIM is accredited by the

ACCME to provide continuing medical education for physicians.

CREDIT DESIGNATION
PIM designates this educational activity for a maximum of 2.0 AMA PRA Category | Credits™. Physicians should
only claim credit commensurate with the extent of their participation in the activity.

Fee Information
There is no fee for this educational activity.
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Disclosure of Conflicts of Interest

Postgraduate Institute for Medicine (PIM) assesses conflict of interest with its instructors, planners, managers, and other
individuals who are in a position to control the content of continuing medical education (CME) activities. All relevant
conflicts of interest that are identified are thoroughly vetted by PIM for fair balance, scientific objectivity of studies utilized

in this activity, and patient care recommendations. PIM is committed to providing its learners with high-quality CME activities
and related materials that promote improvements or quality in healthcare and not a specific proprietary business

interest of a commercial interest.

The faculty reported the following financial relationships or relationships to products or devices they or their spouse/life
partner have with commercial interests related to the content of this CME activity:

e Bryan L. Martin, DO, has no affiliations with commercial interests to disclose.

e Bruce L. Zuraw, MD, has affiliations with Dyax Corp.; Lev Pharmaceuticals, Inc.; Jerini AG; CSL Behring; and Pharming
Group NV (Honorarium and Consulting/Advisory Board); and Lev Pharmaceuticals, Inc. and Pharming Group NV
(Research Grants).

e Michael M. Frank, MD, has affiliations with ViroPharma Incorporated, CSL Behring, Shire Pharmaceuticals, and Dyax
Corp. (Honorarium); and CSL Behring, Shire Pharmaceuticals, Dyax Corp., and Pharming Group NV (Consulting/Advisory
Board).

e Allen P. Kaplan, MD, has affiliations with Lev Pharmaceuticals Inc. and Novartis Pharmaceuticals (Research Grants); Lev
Pharmaceuticals, Inc. and sanofi-aventis (Consulting/Advisory Board); sanofi-aventis and GlaxoSmithKline (Speaker); and
Dyax Corp. (Honorarium).

The following planners and managers have the following to disclose:

Robert Michael Educational Institute LLC

e Sherri Kramer, MD, has no affiliations with commercial interests to disclose.
e Laura Altobelli, MS, has no affiliations with commercial interests to disclose.
e Lillian McVey has no affiliations with commercial interests to disclose.

Postgraduate Institute for Medicine

e Jan Hixon, RN, BSN, MA, has no affiliations with commercial interests to disclose.

e Linda Graham, RN, BSN, has no affiliations with commercial interests to disclose.

e Trace Hutchison, PharmD, has no affiliations with commercial interests to disclose.

e Julie Kirkwood, RN, BSN, has no affiliations with commercial interests to disclose.

e Jan Schultz, RN, MSN, CCMEP, has no affiliations with commercial interests to disclose.

Disclosure of Unlabeled Use

This educational activity may contain discussion of published and/or investigational uses of agents that are not indicated by
the FDA. PIM, Robert Michael Educational Institute LLC (RMEI) and ViroPharma Incorporated do not recommend the use of
any agent outside of the labeled indications.

The opinions expressed in the educational activity are those of the faculty and do not necessarily represent the views of
PIM, RMEI, or ViroPharma Incorporated. Please refer to the official prescribing information for each product for discussion
of approved indications, contraindications and warnings.

Disclaimer

Participants have an implied responsibility to use the newly acquired information to enhance patient outcomes and their own
professional development. The information presented in this activity is not meant to serve as a guideline for patient management.
Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this activity should not be
used by clinicians without evaluation of their patient’s conditions and possible contraindications on dangers in use, review of
any applicable manufacturer’s product information, and comparison with recommendations of other authorities.
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