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Global Genetics and Genomics 
Community (G3C)

High Fidelity Simulated Online Unfolding 
Case Studies
Ethnically diverse
 Focus on common public health issues

Portable, web-based, open access
Bilingual (English/Spanish)
Interactive, self-paced, self-directed, 
unfolding case studies 

http://www.g-3-c.org



Global Genetics and Genomics 
Community (G3C)

Utilizing professional actors as simulated 
patients
Incorporates student/learner education 
activities and resources
Faculty support includes suggestions on 
how to use cases in the curriculum

http://www.g-3-c.org



Cases
• 16 cases available
• Ethnically diverse
• In- and Out-patient
• Address

 Family history assessment
 Direct to consumer 

marketing/testing
 Family issues
 Personal values assessment
 Genetics/genomics of 

common diseases 
(diabetes, cardiovascular 
disease, psychiatric 
disorders, 
pharmacogenomics, 
prenatal testing)



Continuing Education Platform



Track Your Case Progress or 
Resume A Case



Filter Cases Based on Topic 
and/or Difficulty



Case Format



Incorporation of Outcome 
Recommendations



Inclusion of Outcome Assessments



Expert Commentary



Adverse Drug Reactions

• Adverse Drug Reactions (ADRs) are 
defined as any untoward medical 
occurrence associated with a 
medication prescribed at the 
recommended dose



Codeine Fatal ADRs
Deaths have been reported in UMs given 
codeine for pain management post-
tonsillectomy and/or adenoidectomy for 
obstructive sleep apnea
8/15/2012, FDA published a safety 
communication: Codeine use in certain 
children after tonsillectomy and/or 
adenoidectomy may lead to rare, but 
life-threatening adverse events or death

• . Ciszkowski, C., et al. (2009). Codeine, ultrarapid-metabolism genotype, and 
postoperative death. New England Journal of Medicine, 361(8), 827-8. 

Kelly LE, et al. (2012). More codeine fatalities after tonsillectomy in North 
American children. Pediatrics. 129(5):e1343-7



Codeine Fatal ADRs

• 2/20/2013, the FDA updated the safety 
communication to a new Black Box 
Warning and Contraindications related 
to codeine use, noting that codeine is 
no longer recommended for pain 
control in children undergoing a 
tonsillectomy and/or adenoidectomy. 

FDA codeine 08/2012 Safety Communication 
http://www.fda.gov/Drugs/DrugSafety/ucm313631.htm

FDA codeine 02/2013 Boxed Warning and Contraindication on use after 
tonsillectomy and/or adenoidectomy 
http://www.fda.gov/Drugs/DrugSafety/ucm339112.htm

FDA Drug Safety Podcast: Safety review update of codeine use in children
http://www.fda.gov/Drugs/DrugSafety/DrugSafetyPodcasts/ucm340524.htm

http://www.fda.gov/Drugs/DrugSafety/ucm313631.htm
http://www.fda.gov/Drugs/DrugSafety/ucm339112.htm
http://www.fda.gov/Drugs/DrugSafety/DrugSafetyPodcasts/ucm340524.htm


CPIC Dosing Guidelines
April 2014 there were updates to the 
existing CPIC CYP2D6 and codeine 
dosing guidelines
The guideline update addresses the 
current FDA warning of codeine use in 
children as well as other opioids CYP2D6 
metabolizes
August 2015 the guideline was further 
updated with a supplemental table 
providing the association between allelic 
variants and CYP2D6 enzyme activity)



G3C and Pharmacogenomics



Clopidogrel Pharmacogenomic 
Phenotype

Prodrug that works primarily by 
conversion to its active form in the liver, 
mediated by the liver enzyme CYP2C19
Extensive metabolizer (normal) *1/*1

• normal platelet inhibition
Intermediate metabolizer *1/*2-*8 or 
*17/*2-*8 

• Reduced platelet inhibition
• Increased residual platelet aggregation
• Increased risk for adverse cardiovascular 
events



Clopidogrel Pharmacogenomic 
Phenotype

Poor metabolizer *2/*2-*8
• Significantly reduced platelet inhibition
• increased residual platelet aggregation
• increased risk for adverse cardiovascular 
events

Ultrarapid metabolizer *17/*17 and *1/*17
• Increased platelet inhibition
• Decreased residual platelet aggregation



CPIC Dosing Guidelines
In September 2013 there were updates to 
the existing CPIC CYP2C19 and 
Clopidogrel dosing guidelines
The guideline update is more focused on 
patients with acute coronary syndromes 
undergoing percutaneous coronary 
intervention and refined recommendations 
for variant and novel CYP2C19 alleles 
beyond *2
The full text guidelines and update are 
provided on PharmGKB as well as a 
genotype specific dosing guidelines table



G3C and Pharmacogenomics





G3C and Pharmacogenomics



Questions/Discussion

calzonek@mail.nih.gov
301-435-0538
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