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• Barbara Barnes, 57
• Pathogenic BRCA1 mutation
• Mammogram  no evidence of cancer
• Preventive surgery to remove ovaries and 

fallopian tubes

Geisinger Magazine, Fall 2016

• During surgery, cancer found in one of her 
fallopian tubes









Vanderbilt case: Implementing CYP2C19 for Clopidogrel

57yo with admitted for 
angina, receives stent

Jan 2010 Dec 2010

9th admission, 5th intervention, 
9th stent

PREDICT: CYP2C19*2/*2

Recath, stent
“Plavix x 1 year minimum.

ASA life long.”

April

In-stent 
thrombosis, 

restent

In-stent 
thrombosis, 

restent

Cath, more stents

Switched to prasugrel

clopidogrel started

Slide from Josh Denny



What else can we implement?
How do we decide what to implement?



28 CPIC guideline publications* (including updates)
• Genetic information should be used to change prescribing of affected drug
• Preponderance of evidence is high or moderate in favor of changing 

prescribing
• At least one moderate or strong action (change in prescribing) 

recommended
*https://cpicpgx.org/publications/



I’ve built an automated bioinformatics 
pipeline for ACMG genes or a few PGx 

genes, so I can implement all CPIC 
guidelines now, right?



Motivation for PharmCAT - #1

95-96% of individuals have one or more genetic variants in 
important PGx genes





~96% of the 5000 subjects has one or 
more variants in CPIC level-A genes



Motivation for PharmCAT - #2

Extracting genomic variants and assigning haplotypes 
(including star-alleles) from genetic data is challenging



Motivation for PharmCAT

To automate the annotation of .vcf files with the 
appropriate haplotypes or diplotypes from the 

CPIC guideline genes, and generate a report with 
the corresponding CPIC guideline prescribing 

recommendations



PharmCAT – a Community Effort
• Rules of engagement

• MPL 2.0 license
• Code posted in github – updates need to be contributed

• Several collaborative meetings
• Meeting 1 – March, 2016: think tank 
• Meeting 2 – April, 2016: Hackathon – for programmers
• Meeting 3 – May, 2016: dissemination, future planning
• Meeting 4 – January, 2017: evaluation, coding, planning



PharmCAT Workflow

Astrolabe



CPIC Guidelines
PharmCAT version 1

• These genes are in process for release in PharmCAT 
version 1.0

• CFTR, CYP2C19, CYP2C9, CYP2D6, CYP3A5, CYP4F2, 
DPYD, IFNL3, SLCO1B1, TPMT, UGT1A1, VKORC1

• These genes are more difficult and require more 
work: G6PD, HLA-B, CYP2D6*

• CYP2D6 haplotype calls are coming from Astrolabe
• Integrated into PharmCAT
• Will require user license to Astrolabe
• JSON calls join Data Reporter for PharmCAT report



CYP3A5
• Why is this complicated?



CYP3A5
• Why is this complicated?



CYP3A5



CPIC Haplotype Table – CYP2C19 example



CPIC Guideline – CYP2C19 example

For full guideline see https://cpicpgx.org



Diplotype Caller – CYP2C19 example

• PharmCAT takes the .vcf and the CPIC tables into 
the Diplotype Caller

• Combines with the CPIC guidelines to generate 
reports
• Intermediate 
• Final



Intermediate report – CYP2C19 example
• Generates genotype calls at every 

relevant position
• Includes missing data calls/no calls



PharmCAT report example







Summary

• PharmCAT is a Pharmacogenomics Clinical 
Annotation Tool

• Developed to automate the .vcf haplotype 
CPIC guideline process

• PharmCAT version 1.0 is in testing
• Goal to release very soon for community feedback

• PharmCAT reports can then be adapted for local 
implementation into EHR or patient/provider 
reports
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