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Presentation Outline 

• Clinical implementation of pharmacogenomics 
and the pharmacy profession landscape  
 

• Efforts on pharmacist genetics/genomics 
education  
– Collaborative work on updating pharmacogenomics 

competency 
– Case presentation of the PharmGenEd progress 

 

• Barriers and future strategies 
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Clinical Implementation of 
Pharmacogenomics 

• Promises of pharmacogenomics (PGx) 
– Optimizing drug therapy 
– Minimizing trial-and-error approach to therapy 
– Preventing adverse drug reactions 
– ↑ # of FDA approved drugs have PGx information 
– ↓ costs of PGx tests 
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Pharmacy Profession Landscape 
2012 - 2013 

• Pharmacist workforce 
– 287,220 pharmacist in 2013 (Bureau of Labor 

Statistics) 
– 52% works in community pharmacies, 38% in 

hospitals, and 10% in other non-patient care settings 
• Doctor of Pharmacy (PharmD) degree programs 

– 130 colleges or schools of pharmacy in U.S. 
– > 6,000 pharmacy faculty 
–  13,500 PharmD degrees awarded in 2012-2013 

• Residency and fellowship training 
– 42% (n=5,637) of graduates applied for residency; 21% 

(n=2,866) successful 
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NIH G2C2 Meetings – Pharmacist 
Education in the Era of Genomic Medicine 
• 1st Meeting – November 30 – December 1, 2011 

– Scope and importance of genetics education discussed 
– Genetics educational competency shared by nurses, 

physician assistants, and genetics counselors 
– Meeting with representatives from 11 pharmacy organizations 

and others 
– Discussed current status of pharmacist genomic education, 

barriers, facilitators 
– Next step: to collaborate with AACP and pharmacy 

organizations to update competency based on NCHPEG and 
2001-2002 AACP committee recommendations  

 
• 2nd Meeting – June 19, 2012  

– Reviewed genetics/genomics competency for pharmacists 
– Assessed collaboration with the G2C2 program 
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9 Feero WG, Kuo GM, Jenkins JF, Rackover MA. J. Am Pharm Assoc. 2012;e113-e121.  
 

http://www.ncbi.nlm.nih.gov/pubmed/22975840
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Pharmacist Education in the 
Era of Genomic Medicine 

Feero WG, Kuo GM, Jenkins JF, Rackover MA. J. Am Pharm Assoc. 2012;e113-e121.  
 

http://www.ncbi.nlm.nih.gov/pubmed/22975840
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Pharmacist Education in the 
Era of Genomic Medicine 

Feero WG, Kuo GM, Jenkins JF, Rackover MA. J. Am Pharm Assoc. 2012;e113-e121.  
 

http://www.ncbi.nlm.nih.gov/pubmed/22975840


 
Pharmacogenomics 
competency for pharmacy 
curriculum. Johnson JA, et al. 
AJPE; 2002 (Vol.66): 12S-15S. 
 

Currently competency being 
updated by members of 
pharmacy organizations and the 
NIH G2C2 program 
 



NIH G2C2 Meetings – Pharmacist 
Education in the Era of Genomic Medicine 
• 3rd Meeting – June 26-27, 2013 

– Pharmacist G2C2 Resource Review Meeting (editorial 
meeting) 

– NIH G2C2 pharmacogenomics resources mapped to 
competency 

– Resource links available via G2C2 website 
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NIH G2C2 
http://www.g-2-c-2.org/ 
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http://www.g-2-c-2.org/
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NIH G2C2 
http://www.g-2-c-2.org/ 

http://www.g-2-c-2.org/


16 

http://www.g-2-c-2.org/search_map/0/pharmacist/Search 



Pharmacist Education 
Requirements 

• Pharmacy school 
– Genetics/genomics education will be required for 

pharmacy school accreditation (ACPE - Accreditation 
Council for Pharmacy Education 2016 guidelines) 

– Part of a collaborative efforts from pharmacy faculty, 
professional organizations, interdisciplinary 
collaboration, and NIH G2C2 

• Pharmacist continuing education (including 
graduate residency training) 
– No ACPE requirements for PGx education yet 
– CE tracked by CPE Monitor Service of the NABP 

(National Association of Boards of Pharmacy) 
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Reference: Kuo GM, Ma JD, Lee KC, Halpert JR. Bourne PE, Ganiats TG, Taylor P. Institutional Profile: University 
of California San Diego Pharmacogenomics Education Program (PharmGenEd™): bridging the gap between 
science and practice. Pharmacogenomics. 2011 Feb; 12(2):149-53.   
 

https://pharmacogenomics.ucsd.edu/images/videos/PDFs/futuremedicine.pdf


PharmGenEd Project Aims 
https://pharmacogenomics.ucsd.edu/  

 1) Develop an educational curriculum focusing on 
pharmacogenomics primer concepts and clinical 
applications in concentrated therapeutic areas;  
 

2) Disseminate the educational curriculum to healthcare 
professionals and students via a train-the-trainer approach 
 

3) Evaluate outcomes and processes of the educational 
program in different audience groups using different 
delivery methods.  
 
Funded by the CDC (Grant Number IU38GD000070 )  

from 2008 to 2012 
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https://pharmacogenomics.ucsd.edu/


PharmGenEd  
Train-the-Trainer Program 
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PharmGenEd 
Curriculum 

For Healthcare 
Practitioners 

CPE/CME  
2 Modules 

Website 
Journal 

Live Seminars 

For Faculty @ 
SOPs/COPs 

Shared Curriculum  
12 Modules 

Website 

For All 

Videocasts  
Pubcasts 



PharmGenEd 
http://pharmacogenomics.ucsd.edu   

http://pharmacogenomics.ucsd.edu/


PharmGenEd™ Website Outreach 

• > 100 countries, 23,000 users 
• Website Registrants: 3,364 from 4/16/2009 – 06/30/2014 

22 Google (© 2014 Google) and  (© 2014 Tele Atlas) 



PharmGenEd™  
Registrant Disciplines 
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What is your discipline? 
Pharmacist 1,031 31.40% 
Pharmacy Student 969 29.52% 
Nurse Practitioner 372 11.33% 
Pharmacy Technician 205 6.24% 
Researcher 233 7.10% 
Physician 105 3.20% 
Genetic Counselor 23 0.70% 
Medical Student 21 0.64% 
Public Health Educator 20 0.61% 
Physician Assistant 21 0.64% 
Other* 283 8.62% 
Total  3,283 100.00% 



PharmGenEd: 2 Oneline Modules 
CPE/CME Processed by ASHP* 

HCP Module I (n=440) Module II (n=345) 
 

Pharmacist 
Nurse 

Physicians 
Passed 97% Passed 97% 
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*ASHP = American Society of Health-System Pharmacists 
Module I:  61% pharmacist 
Module II: 52% pharmacist 



25 Reference: Lee KC, Ma JD, Kuo GM. Pharmacogenomics: Bridging the gap between science and practice. Pharmacy Today. 
2009(Dec);15(12):36–48 and J. Am Pharm Assoc. 2010;50:e1–e17. 
 

http://japha.org/article.aspx?articleid=1043698


American Pharmacists Association (APhA) 

Total Pharmacists n(%) Total Passed n(%) 

421 (96.1) 421 (100) 

PharmGenEd: Journal Article with 2 
CPE Credits Processed by APhA 
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Lee KC, Ma JD, Kuo GM. Pharmacogenomics: Bridging the gap 
between science and practice (CE article).  
• Pharmacy Today. 2009(Dec);15(12):36–48 
• J. Am Pharm Assoc. 2010;50e1-e17 



27 Reference: Kuo GM, Lee KC, Ma JD. Implementation and outcomes of a live continuing education program on pharmacogenomics. 
Pharmacogenomics. 2013;14(8):885-95.  
 

http://www.futuremedicine.com/doi/full/10.2217/pgs.13.77


PharmGenEdTM Survey Participant Map  
(n = 514) Kuo GM, Lee KC, Ma JD.  

Pharmacogenomics. 2013;14(8):885-95 
 



Knowledge Questions 
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Kuo GM, Lee KC, Ma JD.  
Pharmacogenomics. 2013;14(8):885-95 



Self-Rated Overall Ability 
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Kuo GM, Lee KC, Ma JD.  
Pharmacogenomics. 2013;14(8):885-95 



Self-Efficacy and Attitude 
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Kuo GM, Lee KC, Ma JD.  
Pharmacogenomics. 2013;14(8):885-95 



Facilitators and Barriers 

32 Feero WG, Kuo GM, Jenkins JF, Rackover MA. J. Am Pharm Assoc. 2012;e113-e121.  
 

http://www.ncbi.nlm.nih.gov/pubmed/22975840


Future Strategies 
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• Interdisciplinary continuing 
education 

• http://www.jointaccreditation
.org/  

• Practice Guidelines and 
algorithms 

• Reimbursement policies 
• with comparative-

effectiveness data 
• Regulatory issues 
• Privacy issues 
• Available ePrescribing tools 
• Laboratory tests 

Feero WG, Kuo GM, Jenkins JF, Rackover MA. J. Am Pharm Assoc. 2012;e113-e121.  
 

http://www.jointaccreditation.org/
http://www.jointaccreditation.org/
http://www.ncbi.nlm.nih.gov/pubmed/22975840
http://www.ncbi.nlm.nih.gov/pubmed/22975840
http://www.ncbi.nlm.nih.gov/pubmed/22975840
http://www.ncbi.nlm.nih.gov/pubmed/22975840


Thank you! 
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Grace M. Kuo, PharmD, PhD, MPH 
gmkuo@ucsd.edu 

858-822-7751 
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