
Pharmacogenetics: A “Crossing-Over” of Academic Departments 
in the University of South Carolina College of Pharmacy

Whitney D. Maxwell, PharmD, MBA; Michael D. Wyatt, PhD; Michael Shtutman, PhD; Patricia H. Fabel, PharmD; Kim Creek, PhD; Stephen Cutler, PhD

RESULTSMETHODS

RESULTS

CONCLUSIONS

BACKGROUND

OBEJCTIVE

G2C2 Competency
Pre-Class 

Mean†
Post-Class 

Mean†
p-value

Demonstrate an understanding of the basic genetic/genomic concepts and nomenclature 3.86 4.86 0.062

Recognize and appreciate the role of behavioral, social, and environmental  factors 4.14 4.86 0.140

Identification of drug and disease associated genetic variation, appreciation of the 
differences in testing methodologies, and awareness of these differences in drug literature 
evaluation 

3.00 4.71 0.011*

Use family history (minimum of three generations) in assessing predisposition to disease  
and selection of drug treatment 3.00 4.29 0.004*

Understand the role of genetic factors in maintaining health and preventing disease 3.71 4.86 0.084

Assess the difference between clinical diagnosis of disease and identification of genetic 
predisposition to disease 3.14 4.71 0.005*

Appreciate that pharmacogenomic testing may also reveal certain genetic disease 
predispositions 4.14 5.00 0.045*

Demonstrate an understanding of how genetic variation in a large number of proteins, 
influence pharmacokinetics and pharmacodynamics related  to pharmacologic effect and 
drug response

3.43 5.00 0.002*

Understand the influence (or lack thereof) of ethnicity in genetic polymorphisms and 
associations of polymorphisms with drug response 3.86 5.00 0.005*

Recognize the availability of evidence based guidelines that synthesize information relevant 
to genomic/pharmacogenomic tests and selection of drug therapy 3.43 5.00 0.005*

Understand the potential physical and/or psychosocial benefits, limitations and risk of 
genomic/pharmacogenomic information… 3.43 4.71 0.022*

Understand the increased liability that accompanies access to detailed genomic patient 
information and maintain confidentiality and security 3.86 4.86 0.018*

Adopt a culturally sensitive and ethical approach to patient counseling regarding 
genomic/pharmacogenomic test results 3.57 4.57 0.111

Appreciate the cost, cost‐effectiveness, and reimbursement by insurers relevant to genomic 
or pharmacogenomic tests  and  test interpretation, for patients and populations 3.14 4.57 0.070

Identify  the need to refer a patient to a genetic specialist or genetic counselor 3.67 4.67 0.076
* Indicates a statistically significant finding
† Likert scale for student assessment of confidence in abilities for competency areas:  1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree

• Since 2015, faculty in the Clinical Pharmacy and Outcomes Sciences and Drug Discovery and 
Biomedical Sciences departments (W. Maxwell and M. Shtutman) within the University of 
South Carolina College of Pharmacy (USC COP) collaborated to provide a pharmacogenetics/ 
pharmacogenomics (PGx) elective course. 

• This collaboration led to development of a Task Force to examine PGx content and delivery 
across the PharmD curriculum within the USC COP to ensure that graduates are well‐
prepared to make PGx‐oriented patient‐care decisions.

Pharmacogenetics Course Description:
• The Pharmacogenomics and Personalized Medicine elective course provides students with 

PGx fundamentals and application to develop PGx‐driven clinical decision‐making skills 
across a variety of topics, including cardiovascular (e.g. statins, antiplatelets, & 
anticoagulants), infectious disease (e.g. HIV & Hepatitis C), gastrointestinal, oncology, and 
pediatric pharmacotherapy. 

• The course involves interdisciplinary speakers including a genetic counselor and a PGx
medical science liaison.

• Other course topics include opportunities for PGx‐based entrepreneurship, research, and 
clinical practice.

• Students are provided with a panel of actual genotyping results data for a project in which 
they must interpret and present the results, along with pharmacotherapy recommendations 
for each of the key drug‐gene pairs addressed in the course.  A similar student exercise is 
conducted using sample results data from a pharmacogenetics testing database.    

Task Force Description:
• The taskforce was convened in the summer of 2017 charged by the curriculum committee to 

examine PGx content and delivery in the PharmD curriculum. The overall goal is to ensure 
our graduates are prepared to make patient‐care decisions using genetic information, and 
for some to be at the forefront of revolutionary PGx research and treatment advances in 
health care. 

Course outcomes:

Table 1. Student Abilities Self‐Assessment

Pharmacogenetics Course:
• Students enrolled in the Pharmacogenomics and Personalized Medicine elective course 

were asked to provide an honest assessment of their abilities across the 15 G2C2 
competencies for pharmacists at the beginning and end of the course.  

Task Force:
• The taskforce worked in three phases. It analyzed the reporting of PGx coverage in the 

most recent curricular map.  Next, the taskforce deployed a survey for faculty who 
indicated they teach genetics and PGx topics within the map. Lastly, the taskforce 
surveyed the entire faculty for information on PGx in teaching, research, and clinical 
practice. 

Pharmacogenetics Course:
• Student outcomes from the course were positive, with significant improvements in 

students’ self‐assessed abilities across many of the G2C2 competencies for pharmacists

• Opportunities to strengthen the course include increasing emphasis on cultural sensitivity, 
ethics, economic considerations and reimbursement for PGx testing, and the importance of 
genetic counseling to maximize course‐related student growth in the G2C2 competencies

• Collaboration with a pharmacist who is a Medical Science Liaison for a Pharmacogenetic
testing company enabled formation of a new PGx‐focused Advanced Pharmacy Practice 
Experience as a result of the course

Task Force Recommendations:
• The curriculum committee should ensure that PGx is a key theme of our PharmD 

curriculum when the next college‐wide curricular revision occurs, such that PGx principles, 
research, and practice become infused and integrated throughout the curriculum.  

• College‐wide recommendations also included increased opportunities for PGx‐oriented 
faculty development to optimize PGx training for students.

Task Force outcomes:
Phases 1 and 2: Analysis of the curricular mapping and survey results from faculty identified 
by curricular mapping as teaching genetics/genomics or PGx content revealed adequate PGx
coverage. A concern of insufficient coverage during P2 year has been addressed with PGx
capstone module additions and content reorganization in the pharmacotherapy curriculum. 
Phase 3: Survey of entire faculty (32 responses)

A group of faculty who identify themselves as “regularly or extensively” involved with PGx
principles, research, or practice, will provide a foundation for future collaborations in 
teaching, research, and clinical practice.

Pharmacogenetics Course:
• Measure course outcomes, including a student self‐assessment regarding the 

Genetics/Genomics Competency Center (G2C2) competencies  

Task Force:
• Develop action items for the curriculum committee in the next academic year

Figure 1.  To what extent do you use or explain 
genetic or PGx information in your lecturing or 
experiential education of PharmD students?

Figure 2.  To what extent do you 
use PGx information for your 
research?

Figure 3.  To what extent do you use 
PGx information for your clinical 
practice?
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