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Goals and Objectives

m To review the integration of
pharmacogenetics/genomics (PGx) in UIC PharmD
curriculum

m To discuss the type of PGx information included in
PharmD courses

® Required courses/lecture based
m Electives
® Lab experiences
m Barriers to integration
® Challenges

= Opportunities

Integrating Pharmacogenomics
into Patient Care
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Clinical Applicati
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Provider Education is Needed

®m Pharmacy
PE requ PGx
education for PharmD

CONSENILIS AITICLE

students X
Pharmacogenomics Education: Intemational

= No specific hours Society of Pharmacogenomics
Recommendations for Medical, Pharmaceutical,

® Medicals Schoc and Health Schools Deans of Education

Education: Teaching
pharmacogenomics to prepare future
physicians and researchers for
personalized medicine
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Deficizncy of knowledge of genetics and geneti
fests among general practitioners, mmk
and pediatriclans: A global problem

UIC College of Pharmacy

m Professional Students:
® Graduate students: 138
m Residents/fellov

m Faculty: 90

m Pharmacy Programs: 6 (5 doctoral)

UIC College of Pharmacy

m PGx in the PharmD curtriculum
m Genetic basis for disease and d
m Genetic basis for alteration of drug meta
ome and proteomic principles in relation to
and drug de
= Genetic basis for individualizing drug doses
m PGx contact hours (estimate)
® (-8 in required coursework

® Occurs in lectures + selected recitations




PGx in Required Didactic Courses at UIC
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PGx Elective Experiences at UIC

PMMP412 Applications

Misc (PharmD) PHAR380/390
Pharmacogenomics

Misc (PharmD) PHAR380/390
Misc (under ate honors) | HONORS/BIOS399

Speciz
Clerkship (Ps

Integration Example 1

m PHAR400 — P1 year — Pharmacokinetics

® | x 50 min lecture — “Optimizing
Pharmacotherapy with Pharmacogenetics”
m What is P X nomenclature, intro to
genetic v ility, warfatin and TPMT ¢
examples with cases, genetic varia
metabolism actross race/ethnic gr
labeling for cutrently approved
2 x 50 min lectures — Soutces of PK
Variability I&II
dditional discussion and cases that include PGx
variability in drug metabolism




Integration Example 2

m PHAR402 — P2 year — Cardiology
m Warfarin PGx
m [ncluded in antithrombosis section

m Discussion and case study of using
VKORC1/CYP2C9 genotypes + race + weight +
etc to select dosing

m Done alongside “traditional” dosing titration and

monitoring recommendations

m “Bridge” between traditional dosing and dosing
guidelines recently incorporated into PI

Integration Example 3
m PHAR406 — P3 year — Psychiatry

= Carbamazepine PGx
m Included in Mood Stabilizers II lecture
m Description of HLA-B*¥1502 allele

m Review of racial divetsity (more common in SE
Asians

m Review of testing recommendations
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Integration Example 4

m PHAR408 — P3 year —
Heme/Onc/Rheumatology
arious lectures

m PGx included as ancillaty information — not
generally specifically tested

m Challenge

m Course material challenging




Example 4 Cont’d

m Hematology /Oncology Examples:
mTrastuzumab — HER2+ status
mChronic myleogenous leukemia — BCR-
ABL translocation

m6-MP - Thiopurinemethyltransferase
(I'PMT)

m Cetuxumab, panitumumab, etlotinib —
EGFR/KRAS status

Applied Elective Experiences

m UIC Pharmacogenomics Lab
® Undergraduate honors
mE.o. targeting ¢ teed admission students
m PHAR380/390 Independent Study/Reseatch
= Advanced Specialty Cletkships
m Summer PharmD Fellowship Experience
= ~2 independent study students/semester
m ~( rotation students/year

m ~1-2 summer PharmD fellows (past 2 yrs)

Applied Elective Experiences:
Consistency with flexibility

m All students

m Lab skills

m Lab safety, lab etiquette, pipetting, principles of PCR, g
ction/quantification/b
Pyrosequencing/TaqMan techniques), etc.

® Introduction to PGx
m PGx Tutorials, one-on-one discussion, journal club

m Paper (lab-report, manuscript style, or review article

format)




Applied Elective Experiences:
Consistency with flexibility

m Some students
m Clinical Research
m HIPAA training, informed consent
m Subject enrollmer
m Data collection/entty
m Summer Fellows
= Complete lab based research project, analyze data,
write research manuscript

PharmD /PhD Didactic Electives

m BPS555 — Principles of Pharmacogenomics
m 2 Credit Hours — lecture format
® Team taught — m Biopharmaceutical
Sciences and Pharmacy Practice faculty
m Progtession from more “moleculat/basic
science” to clinical applications

m In class exam, term paper, 20 min oral
presentation

PharmD /PhD Didactic Electives

m BPS555 Cont’d — Principles of
Pharmacogenomics
= Objectives

mIntroduce genetic concepts

m Explain the molecular basis for genetic vatiability in
humans

m [dentify methods to determine genetic variability

m [dentify clinical applications of PGx

m Demonstrate the power and challenge of applying PGx
in new drug rch and development

able to understand, evaluate and
design PGx studies

m [dentify potential ethical issues relating to PGx




Challenges

m Incorporating new and innovative technologies
to an already packed PharmD curriculum
m Difficult to quantify PGx integration
= Some “stand alone” lectures needed for foundation
m Genetic variability treated like another “monitoring”
parameter or marker of response
m Integration into therapeutics courses dependent
on expettise and/or intetest of faculty
m Applied experiences dependent on lab-based
faculty with resources and existing/ongoing
projects appropriate for PharmD students
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