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Pharmacogenetics/genomics
Definitions

Pharmacogenetics

“the study of genetic causes of individual
variations in drug response” (AAPS,
Pharmacogenomics Focus Group)

Pharmacogenomics

— 'more broadly involves genome-wide analysis
of the genetic determinant of drug efficacy and
toxicity” (AAPS, Pharmacogenomics Focus
Group)

Both terms are used interchangeably. The
preferred term is pharmacogenomics.




Current Drug Therapy

* Drug response rate
— 30-60% response rate of drug therapies for Alzheimer’s,
depression, rheumatoid arthritis, hypertension, osteoporosis
« (Physician's Desk Reference, 2007)
» Adverse drug reactions
— ADRs have increased from 30- 90/1000/year
* (Moore et al 2007)
— 1 Mortality
— 1 Cost

* Knowledge and practice gaps related to
pharmacogenomics
— There is a gap between healthcare professionals’ knowledge
and expectation/demand from patients

— There is lack of practice tools (e.g., protocols or infrastructure
support) to integrate pharmacogenomics information into
practice
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PharmGenEd™:
Bridging the Gap Between
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PharmGenEd™ Program

Timeline: 2008 - 2011

e Target Audience >100,000 healthcare
professionals
— Pharmacists
— Physicians
— Students / trainees
» Will provide
— Continuing education credits to healthcare
professionals

— Shared curriculum platform

» Free access to materials for teaching, in-service, grand
rounds, or professional meetings




PharmGenEd™
Delivery Methods

 Live presentations

— National, regional, local meetings
* Online presentations

— Web-based lecture materials

— Shared curriculum platform

— Use of SciVee for pubcasts & videocasts

e The “YouTube™ and Facebook™" for scientists

* Website

— http://pharmacogenomics.ucsd.edu
[ ]

To join the virtual community
— http://www.scivee.tv/node/7981
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About Us About Us

Welcome

The prog core team L are facully and staff at the University of
Cabfomia, San Dego (UCSD) Skages School of Pharmacy and Pharmaceutical
UCSD Faculty Soences (S5PPS) and the School of Medicine,

Funding Agency

Consultants

Principal Investigator:
Expert Reviewers
Speakers ® Grace M. Kuo, PharmD, MPH
PharmGenEd
Objectives Co-Investigatars:
Program Map Kelly C, Lee, PharmD, BCPP
FAG Joseph D. Ma, PharmD
Philp E. Boume, PhD
Theodore Ganats, MD

Contact Us

James R. Halpert, PhD
Palmer Taylor, PhD

Assistants;

Jessica Bryan, MPH

Trma Huynh

WeiWe Qm, M5

Ashley To

Lilian Wong, PharmD, MBA
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Topics CE/CME

Module I:

Pk The objective of PharmGenEd o to morease awareness aboul current knowledge
armacegen

of the vabdity and utiity of pharmacogenomic tests and the potential
imphcations of benefits and harms from use of the tests. Our target population
exceeds 100,000 healthcare prof ls and students. Matenaks developed
from PharmGengd will be accessible Lo healthcare professionals who have
partiopated in the PharmGenEd tran-the-tramer program and are capable of
Pharmaengenamic p ting the Phar CEfCME terials to pharmacists and physicans.
Recommendations

Prncipes and
pis

C

Maodule TT:
Evidence-Dased

far Ciinical Practice: We openly share our materals with athers at no cost; hawever, all parsons who
an Overviaw receive any component of the PharmGenfd Program must complate an anling
National Speakers registration process which incudes acceptance of our End-User Licensing

Burkal Agreement. PharmGentd matenals can be used only for non-commercial
teaching and research purposes and cannot be used far prafit. To gain access to
d dabl a materials from the PharmGenEd Intemet site, please
reqister here.

Contact Us

If you have complated the PharmGenEd train-the-traner program for CE/CME
and are interested in bacoming a member of the National Speakers Bureau for
PharmGenkd, please contact us at pharmacogenomics@ucsd.edu.

& LI San Dico
official b site of the University of Califormia, San Diego
Copyright ©2009 Regents of the University of Califormia, all fights resered.
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Concepts

Evidence-Dasad
Recommendations
fior Clinical Practice:
an Overview

Oncology 1
Oncology 11

Psychiatry
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Shared Curriculum

Because the hield of pharmacogenomics s developng rapedly, it s critical that
|

chincans and leam to appropnately interp data on
pharmacogenomic tests and become famibiar with resources appbcabde to they

practice,

PharmiGenEd prapares shared curriculum, open-access educational materials to
train future healthcare providers about the various pharmacogenomic tests and
their apphcations to diinical practice. PharmGenEd collaborates with the American
Association of Colleges of Pharmacy (AACP) and uses a “Train-the-Tramer™

h to diss educational materials to faculty fram all colleges of

Cardiclogy
Anticoaquiation
Neurology
Infectious Diseases

Other
Diseases/Conditions

pharmacy in the U5, The content matenals will also be available to schools of
medione faculty members.

The PharrmGenEd matenals can be used in the dassroom, for students in the
health professions, or as training for bcensed clinicians, Modules related to

specific therapeutic areas will be developed in the coming months. We openly
share our matenals with others at no cost; however, all parsons who receive

Laboratory Basis of
Tests

any component of the PharmGenEd Program must complete an onfine
registration process which includes acceptance of our End-User Licensing

Chnical Apphcations
Ethical, Social, &
Legal lssues
Economic

Perspectives

Agi A T matenals can be used only for non-commercial
teaching and research purposes and cannot be used for profit.

To gain access to downloadabd Is frem the Ph

Intermet site, please regster here.
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Resources
News and
Publications
References

EGAPP

Recommendabons

Texthooks

Joumal Articles

Drug Toxicity and
Adverse Drug
Reactions

Drug Response
Drug Transporter

Suggestions
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Resources

Hirata K, Takag H, Yamamoto M, Matsumote T, Nishys T, Mon K, Shimieu 5,
Masumoto H, Okutam Y, Ticlopidne-induced hepatotoxicty s assocated with
spedfic hurman leukocyte antigen genemic subtypes mn Japanese patients: a
prekmmary cose-control study. Pharmacogenormcs 1. 2008 Feb;8(1):29-33.
Epub 2007 Mar &
PMID: 17339877

Ingelman-Sundberg M. Pharmacogenomic biamarkers far prediction of severe
adverse drug reactions. N Engl 1 Med. 2008 Feb 7;358(6):637-9.
PMID: 18256400

Mallal S, Phillips E, Carosi G, Molina IM, Warkman C, Tomazic 1, Jagel-Guedes E,
Rugina S, Kozyrev O, Cid JF, Hay P, Nolan @, Hughes S, Hughes A, Ryan S, Fitch
N, Thorbom D, Benbow A; PREDICT-1 Study Team, HLA-B*S701 screening for
hypersensitivity to abacavir. N Engl ] Med, 2008 Feb 7;358({6):568-79,
PMID: 18256392

SEARCH Collabarative Group, Link E, Pansh S, Armitage 1, Bowman L, Heath 5,
Matsuda F, Gut 1, Lathrop M, Colins R. SLCO1B1 vanants and statm-nduced
myopathy--a genomewde study. N Engl 1 Med, 2008 Aug 21;359(8):789-99,
Epub 2008 Jul 2
PMID: 18650507

Siman T, Verstuyft C, Mary-Krause M, Quieineh L, Droust E, Menaveau N, Steg
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Topics Pubcasts

Prmophes and

PharmGenEd works with SoVee to present evidence-based pharmacogenomic
nformabon to healthcare professionals and the general pubbc. SaVee
(v scives.tv) s 8 YouTube for scentsts but much more, The SaVee features

allow the author(s) to descnbe scentific indings using narratve or ammated

video features. The video content s then ntegrated with th

an Ovenview published articke. Through Sav

open access
, the audwence can smultaneously read and

Oncology 1 listen to pharmacogenomic infarmation.

One

gy T

New Releazes: Coming Soan!
Psychiatry
Cardiology

Anticoagulat

Neurology

Infectious Diseas

Other
Disease

Clinical Apphca

Ethical, Social, &
Legal lssues
Econemic

Perspectives

T T T et B o 3
Fdt View Favorites Took  Heo
B3 virtLusl Community - Fharmacogenamics . g~ = ) T o Page = (0} To
NACogE
Education Program

HOME ABOUTUS CE/CME  SHARED CURRICULUM  RESOURCES  PUBCASTS  VIRTUAL COMMUNITY

upload community

Pharmacogenomics Education Program
Pharmacogenomics Education Program &

Manager: gmkuo | eend a message

Program Descriction: Th and es soonic
discovenes e deveioping al a caziing pace. PRammaccgencmics Nas @ promising
potential 1o incresse th ol = events of
WIS AN T8ACKONS. 1 M3y Relp 118 10CUS ON 318 ANd AMAche AN Mansgement
1o provice medizing by ¥ Wt Tha fght arug a1 the nght
oS o the night pateed. Gurrently, Nowment BHARMOCOQUAGITEES ROUCABON Malknals
are i readily avaikable fo heaiihcare projesssonas. Furiemmors, Mers 30pears fo
be 3 gap bebywen healthcare providers' knowdedge and the expectsbons of paients
8 1sBng The " o
Eriaging Ihe GEp betwesn SoiEnce Bnd Practics” (PREMGENED) |3 50 EwdEnce-
basea ph ol Tor phatmacists and

Physicans. pharmacy and
The program leam 31 UCED Skaggs School of Plramacy and Phamraceutical

Soences is 9 phammasy &g e =

American Asscciafen of Colleges of PRammacy, e American College of Canical <o href="hitp/www.scivee tvir
Fharmacy, e Amencan Medical Assocalion, B Arnanicin Socsty of Hoalh- Syutem

F he Amencan Pl fo pearmete e PrarmGanie

wducabional campaign fa more than 100,000 phamacists, physicians, snd

Haafthcara Pradessinnals

The objectve of Bt propose0 PRaimGInED program 1% 10 ICroas awaienn
currant knowiedge of the vabidit and utis) of ggenomic tesls and the




20genomics

Education Program

HOME  ABOUTUS CE/CME  SHARED CURRICULUM  RESOURCES PUBCASTS  VIRTUAL COMMUNITY

Or Magnus in
paper on B

PrOGICHON o8 "Bevine AILE CYUQ 18ACSONS”
pubdshad in e Mew Engtand Joumal of Medkcing on
Ea 2008

The accumulating knowledge of human genomic
warkabon iy being used for the development of
pArscAAlizad mAicing, with the 3imE of Secreasing
e numiber of AAVErse g TEBCEONS SNd INcTEasing
0 omicacy of drug oadmont. Coansurable
phammacegenomic rasearch has focused on
understanding the molecutar mechanisms betind
dverta drug FOSCNCNS 30 NNAing BHOMAMeNs that
idunaty pecpie at fisk. Serious SovErse dILg rEACEONE
v Bewn SROWN 1 EMUSH S CORTIDULSE B0 o
all hespitalizssens ¥ INcreass in the averag
Bength of hes n, and 100,000 deaths anmuall
I 18 Linited SEates — 3nd may, ACConing ko soma
esbmates, cost about

Univer abloimia, San Dingo

i &

Frday, April 10. 2009

543

Where are we now?

UNIVERSITY of CALIFORNIA, SAN DIEGO

SKAGGS SCHOOL of PHARMACY
and PHARMACEUTICAL SCIENCES

18




Evidence-Based

Recommendations

« CDC
— Evaluation of Genomic Applications in Practice and
Prevention (EGAPP) Working Group
« Available at: http://www.egappreviews.org/about.htm
— GAPP Translation Programs
< 5 Programs funded by the CDC Office of Public Health
Genomics
* FDA
— Of 1200 drug labels from 1945-2005,121 drug labels
contasined pharmacogenomic information (Frueh et al
2008
— Currently, FDA lists 61 drugs with information for
Required, Recommended and Information Only
recommendations for pharmacogenomic testing
» Accessed June 5, 2009

* http://Iwww.fda.gov/Drugs/ScienceResearch/ResearchAreas/
Pharmacogenetics/ucm083378.htm
19

Therapeutic Areas
(Examples)

— Infectious Diseases: Abacavir

— Oncology: Tamoxifen; Trastuzumab;
Azathioprine; Irinotecan

— Anticoagulation: Warfarin

— Psychiatry: SSRIs

— Neurology: Carbamazepine

— Respiratory Disease: Albuterol

— Cardiovascular Disease: Metoprolol;
Atorvastatin

— Pain Management: Codeine

20
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Health Economics & Implication
to Public Health

* No strong evidence to support cost-
effectiveness of pharmacogenomic tests
— Currently being investigated
— Willingness to pay from payers variable

» Unlikely to disrupt the current public
health system
— Gradual and incremental progression
— Our system has flexibility to adapt (Garrison

et al 2008)

21

e UCSD e Consultants
— Principal Investigator — Magnus Ingelman-Sundberg, PhD
* Grace M. Kuo, « Karolinska Institute
PharmD, MPH — Karen S. Hudmon, DrPH, MS,
— Co-Investigators: RPh
» Kelly C. Lee, PharmD, * Purdue University
?Cpph - « Assistants
« Joseph D. Ma, .
PharmD — Trina Huynh

« Palmer Taylor, PhD - Ashlgy To, BA
« James R. Halpert, Jessica Bryan, MPH

PhD — WeiWei Qin, MS
« Philip E. Bourne, PhD Lilian Wong, PharmD, MBA

¢ Theodore Ganiats, MD

Acknowledgement of Federal Support: 100% funded by the CDC $1,047,991
(Grant Number IlU38GD000070 )
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PharmGenEd™ Contact

Program Director: Grace M. Kuo, PharmD,
MPH

Phone: 858-822-7754
Email; pharmacogenomics@ucsd.edu
Website: http://pharmacogenomics.ucsd.edu
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