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CPIC Informatics Working Group

• Growing interest in informatics aspects of CPIC guidelines and 
clinical implementation of pharmacogenetics 

• Goal: To support the adoption of the CPIC guidelines by identifying, and 
resolving where possible, potential technical barriers to the implementation 
of the guidelines within a clinical electronic environment.

• Working group leaders
• Bob Freimuth (Mayo Clinic) 

• James Hoffman (St. Jude)

• Michelle Carrillo (Stanford)



CPIC Informatics Working Group:  
Initial Focus 

• Create comprehensive translation tables from genotype to 
phenotype to clinical recommendation for CPIC guidelines 
• Define structure and process to efficiently develop and maintain in 

the most useful format(s)
• Publish as part of CPIC guidelines

Genotype

Phenotype

Recommendation





SNOMED terms were not sufficiently 
granular to build precise CDS

TPMT- standardized Terms

TPMT - Normal Metabolizer (normal dose)

TPMT - Intermediate Metabolizer (60% dose)

TPMT - Poor Metabolizer (5% dose)

TPMT – SNOMED CT Code (in 2017)

Thiopurine methyltransferase deficiency

vs

CPIC has worked to submit standard terms per 
consensus process for addition to SNOMED and they 

are now available. 

New SNOMED terms also enable: 
- Interoperability (e.g. phenotype will travel with 

patient) 
- Sharing CDS 



Proof of concept –now 
scale up! 

Hicks JK et al. Am J Health-Syst Pharm 2016
Hoffman JM et al. J Am Med Inform Assoc. 2016



CPIC’s Five Principles for 
Knowledge Resources

Pharmacogenomic knowledge resources must 

1. - support traceability between interrogated variants 
primary results, and clinical interpretations.                                               

2. - rate level of evidence for each variant as well as for 
the overall recommendation

3. - use standards to facilitate information exchange and 
enable interoperability among disparate systems

Hoffman et al. Developing knowledge resources to support precision medicine: 
principles from the Clinical Pharmacogenetics Implementation Consortium (CPIC) JAMIA 2016



CPIC’s Five Principles for 
Knowledge Resources

Pharmacogenomic knowledge resources must:

4. - support long-term reinterpretation of results

5. - be positioned to be integrated with other knowledge 
at the point of care

Hoffman et al. Developing knowledge resources to support precision medicine: 
principles from the Clinical Pharmacogenetics Implementation Consortium (CPIC) JAMIA 2016



Over 100 tables updated; 23 authors groups to review and approve















Phenotype Modifiers





Any combination with a “possible” function translated into a “possible” phenotype



CYP2C19 phenotype Activity Score Genotypes
Examples of CYP2C19 
diplotypes

CYP2C19 ultrarapid metabolizer n/a An individual carrying two increased function alleles *17/*17

CYP2C19 rapid metabolizer n/a
An individual carrying one normal function allele and one 
increased function allele

*1/*17

CYP2C19 normal metabolizer n/a An individual carrying two normal function alleles *1/*1

Likely CYP2C19 intermediate 
metabolizer

n/a
An individual carrying one normal function allele and one 
decreased function allele or one increased function allele and one 
decreased function allele or two decreased function alleles

*1/*9, *9/*17, *9/*9

CYP2C19 intermediate metabolizer n/a
An individual carrying one normal function allele and one no 
function allele or one increased function allele and one no 
function allele

*1/*2, *1/*3, *2/*17, 
*3/*17

Likely CYP2C19 poor metabolizer n/a
An individual carrying one decreased function allele and one no 
function allele

*2/*9, *3/*9

CYP2C19 poor metabolizer n/a An individual carrying two no function alleles *2/*2, *3/*3, *2/*3

Indeterminate n/a An individual carrying one or two uncertain function alleles *1/*12, *2/*12, *12/*14



Questions

• How does your institution implement “possible” phenotypes into the 
EHR?

• Do the terms we use for these modifiers make sense? 

• If not, what are other terms we should/could consider? 



“Possible” phenotype assignment 
using SNOMED-CT terms

Cyrine-Eliana Haidar, PharmD., BCPS, BCOP
Clinical Pharmacogenetics Coordinator
St. Jude Children’s Research Hospital

cyrine.haidar@stjude.org
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Problem List View in EHR







CYP2C19 poor metabolizer options 
(SNOMED CT and IMO terms)







Confirmation status options



Confirmation Status of “Possible”



Possible CYP2C19 Poor Metabolizer in Problem List



CDS alert wording for clopidogrel for  
CYP2C19 Possible PM



CDS alert wording for clopidogrel for  
CYP2C19 PM


