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Genomics Influence on 
Complex Pediatric Disorders

• Define molecular, cellular 
mechanisms of disease

• Design new therapies 
• Identify predispositions to 

childhood disorders
• Identify predispositions to 

unintended responses to 
available therapies

www.capcan.org/HeroBeads.htm



Developing a Model to Integrate 
Genomics into Specialty Clinical Practice

• Began with pharmacogenetics
– Gene influences on drug metabolism and variability in 

patient response studied over 50 years
– Medications influenced by CYP2D6, CYP2C19, 

CYP2C9, TPMT variants used in pediatric settings
– Clinicians in specialty practices expressed interest in 

using pharmacogenetics



Genetic Pharmacology Service

• Shared vision of Richard Wenstrup, MD 
(molecular, clinical geneticist), Tracy Glauser, 
MD (neurologist, pharmacologist) & Sander 
Vinks, PharmD, PhD (clinical pharmacologist)
– Establish genetic test integration teams
– Remove need for providers to memorize gene(s) 

– disease; gene(s) – disease risk; gene(s) – drug 
response associations

– Expert clinicians develop report templates in 
partnership with molecular geneticist
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Genetic Pharmacology Service

• Internal start up funding October 2003
– Intuitive ordering system
– Clinically useful laboratory reports
– Consultation services
– Education

• Service available July 2004



Intuitive Ordering System







http:gps.cchmc.org



Clinically Useful Reports
• Available in 2 business days
• Test performed
• Predicted phenotype (PM, IM, EM, UM)
• General dosing recommendations 
• Key enzyme inhibitors / inducers
• Critical drug – drug interactions
• Test limitations
• Location of supplemental information



Respond to Need of 
Prescribing Professionals

• Psychiatrists: PG test for panel of psychotropics

• Gastroenterology & Oncology: Order TPMT test 
by gene rather than drug & report genotype

• Oncology: Tamoxifen PG test

• Cardiology (most recent): Warfarin test (CYP2C9 
+ VKORC1)



Pharmacogenetics Education

• Prior to launching GPS
– Inservices at faculty staff meetings
– Pediatric grand rounds, resident conferences
– Unit based nurse educators’ inservices
– Education binders on every patient care unit
– Patient / parent fact sheets posted online

• After launching GPS
– Pediatric nursing grand rounds, APN local conference
– Regional APN conference
– Online education
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http://gepn.cchmc.org





65February 2006Environmental Genetics and Complex Diseases

226September 2005Promoting Informed Decision Making about 
Genetic Testing

101September 2004Ethical and Social Issues Related to Genetic 
Testing

196September 2006Nurses’ Role in Pharmacogenetics / 
Pharmacogenomics

469August 2006Genetics is Relevant Now: Nurses’ Views and 
Patient Stories

521April 2004Interpreting Family History
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New Service Delivery Model
In Age of Genomics

• What are the required skills for physicians, nurses, 
pharmacists, other health care professionals?
– NCHPEG Core Competencies
– Essential Nursing Competencies and Curricula Guidelines

• How do we provide the necessary education to 
enable professionals to acquire these skills?

• How do we evaluate skill competency?
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