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TPP PGx Clinical Decision Support

Gene CYP2C19

Drug(s) Clopidogrel

Pathway https://www.pharmagkb.org/pathway/PA154424674
Purpose

This document summarizes the implementation of pharmacogenomics (PGx) clinical decision support (CDS) for members of the PGRN Translational
Pharmacogenomics Project (TPP). This document is intended to facilitate similar implementations at other sites.

Organization And Content

This document contains several worksheets (tabs), each of which captures information related to a specific aspect of PGx CDS. The information is
organized into tables that are intended to enable a high-level comparison across sites. Additional, site-specific information may be provided
separately.

Worksheet Name Description

README Describes the the content and how to use this document

<gene> Haplotypes Lists which alleles are tested at each site and their functional interpretation

<gene> Diplotypes Reports how many of each diplotype were observed at each site

<drug> - Phenotypes Translations for each site from diplotype to drug-specific phenotype

<drug> - Pretest CDS High-level description of CDS that fires before a patient genotype is known or when a genotype test result is obtained
<drug> - Results Notif Summarizes how patients and providers are notified of test results

<drug> - Posttest CDS High-level description of CDS that fires after a patient genotype is known

Value Sets Lists the consensus terms and definitions used in this document



https://www.pharmgkb.org/pathway/PA154424674

How To Use This Document

The data on the Haplotypes and Diplotypes tabs provides background information about the genetic lab tests that are available at each site and the
number of times each diplotype was observed. This may help sites considering new PGx CDS implementations as they consider the scope of their
implementation.

The Phenotypes tab serves as the primary entry point into the genotype-to-phenotype-to-CDS translation process. The information in this worksheet
can be used to inform decisions about how a given diplotype might be translated into a clinical phenotype.

The CDS tabs summarize the CDS implementation at each site for a given phenotype. The phenotypes on this tab will tie directly to those listed on the
Phenotypes tabs. Due to the complex nature of CDS implementations, only high-level descriptions are provided. Additional data may be available
separately.

Project Sites

PGRN Group Medical Center Principal Investigators

PAAR University of Chicago Mark Ratain, MD, Nancy J. Cox, Ph.D., M. Eileen Dolan, Ph.D
PAAR4Kids St. Jude Children’s Research Hospital Mary V. Relling, PharmD

PAPI-2 University of Maryland, Baltimore, School o|Alan R. Shuldiner, MD

PAT Vanderbilt University Medical Center Dan M. Roden, MD

PEAR University of Florida Julie A. Johnson, PharmD

PharmGKB Stanford University School of Medicine Russ B. Altman, MD, PhD and Teri E. Klein, PhD
PHAT Brigham and Women's Hospital/Harvard [Scott Weiss, MD, MS and Kelan Tantisira, MD, MPH
PHONT Mayo Clinic Christopher G. Chute, M.D., Dr.Ph.

PPII Mayo Clinic Richard Weinshilboum, MD, Liewei Wang, MD, PhD
[ XGEN Ohio State University Wolfgang Sadee DR.rer.nat., M.Pharmacy

Questions And Feedback

This document was created by the PGRN TPP Data Standardization Work Group (Robert Freimuth, PhD, Chair)
Questions and feedback can be directed to PharmGKB at http://www.pharmgkb.org/submit/startFeedback.action




CYP2C19

Genotype Test Status. The table shows which haplotype alleles are tested and reported at each site.
Valid values for testing status: Y, N (see the "Value Sets" tab)
Note: Some haplotypes may be tested but not reported (indicated as N in the table)

Note: The *1 haplotype is inferred based on the absence of variants at interrogated sites

Genotype Test Status

Haplotype

PAAR
(U Chicago)

PAAR4Kids
(St. Jude)

PAPI-2
(UMB)

PAT
(Vanderhbilt)
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Platform

Sequenom ADME
panel + custom
panel

Affymetrix DMET
Plus, supplemented
with CYP2D6 copy
number assay

Nanosphere
Verigene

lllumina
BeadXpress/ADME

ABI Systems
QuantStudio
Custom Array

Sanger Sequencing

Affymetrix Genome-
Wide Human SNP
Array 6.0 and
DMET Plus




Functional Interpretation. The table shows the functional interpretation of each CYP2C19 allele.
Valid values for functional interpretation: see the Value Sets tab
Haplotypes that are not assayed (see above) should have blank interpretations
Note: This table may be omitted for some genes (e.g., HLA-B)

Functional Interpretation

Haplotype PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
(U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (Osv)

*1 Normal Normal Normal Normal Normal Normal Normal
*2 Decreased Decreased Decreased Decreased Decreased Undetectable Decreased
*2A Decreased
*2B Decreased
*3 Decreased Decreased Decreased Decreased Decreased Undetectable Decreased
*4 Decreased Decreased Decreased Decreased Undetectable Decreased
*5 Decreased Decreased Decreased Decreased Decreased
*6 Decreased Decreased Decreased Decreased Undetectable Decreased
*7 Decreased Decreased Decreased Undetectable Decreased
*8 Decreased Decreased Decreased Decreased Decreased Decreased
*9 Uncharacterized Uncharacterized Decreased
*10 Uncharacterized Uncharacterized Decreased
*11 Uncharacterized
*12 Uncharacterized Uncharacterized Uncharacterized
*13 Uncharacterized
*14 Uncharacterized Uncharacterized
*15 Uncharacterized
*17 Increased Increased Increased Increased Increased Increased Increased




CYP2C19

Diplotype Counts. The number of samples observed with each diplotype is shown.
It is anticipated that these counts will be updated approximately once per year
Counts for diplotypes that were assayed but not observed should be reported as 0 (zero), whereas counts for diplotypes that were not assayed should be left blank

Diplotype Counts

PAAR PAAR4Kids PAPI-2 PAT PEAR PPl XGEN
Haplotypel  Haplotype2 Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (0Osv)
as of 10/1/13 as of 02/28/2014 | as of 3/10/2014 as of Sept 2013 as of 2/28/2014 as of 9/5/2012 as of Aug 2013
*1 *1 *1/*1 230 517 96 5670 503 174 84
*1 *2 *1/*2 125 50 2659 218 78 34
*1 *2A *1/*2A 250
*1 *2B *1/*2B 28
*1 *3 *1/*3 0 0 1 11 1 0 0
*1 *4 *1/*4 0 1 37 2 0 0
*1 *5 *1/*5 0 0 0 0 0
*1 *6 *1/*6 0 0 5 11 0 0
*1 *7 *11*7 0 0 0 0 0
*1 *8 *1/*8 0 4 53 3 0 1
*1 *9 *1/*9 0 23 3 0
*1 *10 *1/10 2 37 0
*1 *11 *1/+11 0
*1 *12 *1/+12 0 0 7
*1 *13 *1/*13 11
*1 *14 *1/*14 0 0
*1 *15 *1/*15 16
*1 *17 *1+17 115 339 72 3814 303 103 64
*2 *2 *2/*2 10 4 354 17 12 3
*2 *2A *2/*2A
*2 *2B *2/*2B
*2 *3 *2/*3 0 0 7 2 0 0
*2 *4 *2/*4 0 11 0 1 0
*2 *5 *2/*5 0 0 0 0
*2 *6 *2/*6 0 1 0 0 0
*2 *7 *21*7 0 0 0 0
*2 *8 *2/*8 0 11 0 0 1
*2 *9 *2/*9 0 0
*2 *10 *2/*10 1 0
*2 *11 *2/*11 3
*2 *12 *2/*12 0 0
*2 *13 *2/*13
*2 *14 *2/*14 0
*2 *15 *2/*15
*2 *17 *2/*17 28 21 942 63 0 12
*2A *2A *2A2A 29
*2A *2B *2A*2B 4
*2A *3 *2AI*3 2
*2A *4 *2AI*4 1
*2A *5 *2AI*5 0
*2A *6 *2AI*6 1
*2A *7 *2AIX7 0
*2A *8 *2A/*8 0
*2A *9 *2AI*9 10
*2A *10 *2A/*10 0
*2A *11 *2A/*11
*2A *12 *2A/*12 0
*2A *13 *2A/*13 3
*2A *14 *2A/*14 0
*2A *15 *2A/*15 8
*2A *17 *2A*17 77
*2B *2B *2B/*2B 0
*2B *3 *2B/*3 0
*2B 4 *2B/*4 0
*2B *5 *2B/*5 0
*2B *6 *2B/*6 0
*2B *7 *2B/*7 0
*2B *8 *2B/*8 1
*2B *9 *2B/*9 0
*2B *10 *2B/*10 0
*2B *11 *2B/*11
*2B *12 *2B/*12 0
*2B *13 *2B/*13 0
*2B *14 *2B/*14 0
*2B *15 *2B/*15 1
*2B *17 *2B/*17 9
*3 *3 *3/*3 0 0 0 2 0 0 0
*3 *4 *3/*4 0 0 1 0 0 0
*3 *5 *3/*5 0 0 0 0 0
*3 *6 *3/*6 0 0 0 0 0 0
*3 *7 *31*7 0 0 0 0 0
*3 *8 *3/*8 0 0 0 0 0 0
*3 *9 *3/*9 0 0 0
*3 *10 *3/*10 0 0 0
*3 *11 *3/+11 0
*3 *12 *3/*12 0 0 0
*3 *13 *3/*13 0
*3 *14 *3/*14 0 0
*3 *15 *3/*15 0
*3 *17 *3*17 0 0 0 0 0 0 0




PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Haplotypel  Haplotype2 Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (Osv)
as of 10/1/13 as of 02/28/2014 | as of 3/10/2014 as of Sept 2013 as of 2/28/2014 as of 9/5/2012 as of Aug 2013
*4 *4 *4[*4 0 0 0 0 0 0
*4 *5 *4[*5 0 0 0 0 0
*4 *6 *4/*6 0 0 0 0 0 0
*4 *7 *41¥7 0 0 0 0 0
*4 *8 *4/*8 0 0 0 0 0 0
*4 *9 *4/*9 0 0 0
*4 *10 *4/*10 0 0 0
*4 *11 *4/*11 0
*4 *12 *4/*12 0 0 0
*4 *13 *4/*13 0
*4 *14 *4/*14 0 0
*4 *15 *4/*15 0
*4 *17 *4/*17 1 0 16 2 0 1
*5 *5 *5/*5 0 0 0 0 0
*5 *6 *5/*6 0 0 0 52 0
*5 *7 *5/%7 0 0 0 0
*5 *8 *5/*8 0 0 0 8 0
*5 *9 *5/*9 0 0
*5 *10 *5/*10 0 0
*5 *11 *5/*11
*5 *12 *5/*12 0 0 0
*5 *13 *5/*13 0
*5 *14 *5/*14 0
*5 *15 *5/*15 0
*5 *17 *5/*17 0 0 1 0 0
*6 *6 *6/*6 0 0 0 0 0 0
*6 *7 *6/*7 0 0 0 0 0
*6 *8 *6/*8 0 0 0 0 0 0
*6 *9 *6/*9 0 0 0
*6 *10 *6/*10 0 0 0
*6 *11 *6/*11 0
*6 *12 *6/*12 0 0 0
*6 *13 *6/*13 0
*6 *14 *6/*14 0 0
*6 *15 *6/*15 0
*6 *17 *6/*17 0 0 3 0 0 0
*7 *7 717 0 0 0 0 0
*7 *8 *7/*8 0 0 0 0 0
*7 *9 *7/*9 0 0 0
*7 *10 *7/*10 0 0
*7 *11 *7/*11 0
*7 *12 *7/*12 0 0 0
*7 *13 *7/*13 0
*7 *14 *7/*14 0 0
*7 *15 *7/*15 0
*7 *17 *7/*17 0 0 0 0 0
*8 *8 *8/*8 0 0 1 0 0 0
*8 *9 *8/*9 0 0 0
*8 *10 *8/*10 0 0 0
*8 *11 *8/*11 0
*8 *12 *8/*12 0 0 0
*8 *13 *8/*13 0
*8 *14 *8/*14 0 0
*8 *15 *8/*15 0
*8 *17 *8/*17 0 0 20 1 0 0
*9 *9 *9/*9 0 0 0
*9 *10 *9/*10 0 0
*9 *11 *9/*11 0
*9 *12 *9/*12 0 0
*9 *13 *9/*13 3
*9 *14 *9/*14 0
*9 *15 *9/*15 1
*9 *17 *9/*17 0 2 0
*10 *10 *10/*10 0 0 0
*10 *11 *10/*11 0
*10 *12 *10/*12 0
*10 *13 *10/*13 0
*10 *14 *10/*14 0 0
*10 *15 *10/*15 0
*10 *17 *10/*17 0 0 0
*11 *11 *11/*11 0
*11 *12 *11/*12
*11 *13 *11/*13
*11 *14 *11/*14 0
*11 *15 *11/*15
*11 *17 *11/*17 0
*12 *12 *12/*12 0 0 0
*12 *13 *12/*13 0
*12 *14 *12/*14 0
*12 *15 *12/*15 0
*12 *17 *12/*17 0 0 3
*13 *13 *13/*13 0
*13 *14 *13/*14 0
*13 *15 *13/*15 0
*13 *17 *13/*17 6 1
*14 *14 *14/*14 0 0
*14 *15 *14/*15 0
*14 *17 *14/*17 0 0
*15 *15 *15/*15 0
*15 *17 *15/*17 13
*17 *17 *17/*17 29 68 664 59 19 3




PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Haplotypel  Haplotype2 Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (Osv)
as of 10/1/13 as of 02/28/2014 | as of 3/10/2014 as of Sept 2013 as of 2/28/2014 as of 9/5/2012 as of Aug 2013

*1 Unchar Variant] *1/Unchar Variant 4 3
*2 Unchar Variant] *2/Unchar Variant 1 1
*2A Unchar Variant] *2A/Unchar Variant
*2B Unchar Variant] *2B/Unchar Variant
*3 Unchar Variant] *3/Unchar Variant 0
*4 Unchar Variant] *4/Unchar Variant 0
*5 Unchar Variant] *5/Unchar Variant
*6 Unchar Variant] *6/Unchar Variant 0
*7 Unchar Variant] *7/Unchar Variant 0
*8 Unchar Variant] *8/Unchar Variant 0
*9 Unchar Variant] *9/Unchar Variant 0
*10 Unchar Variant] *10/Unchar Variant 0
*11 Unchar Variant] *11/Unchar Variant 0
*12 Unchar Variant] *12/Unchar Variant
*13 Unchar Variant] *13/Unchar Variant
*14 Unchar Variant] *14/Unchar Variant 0
*15 Unchar Variant] *15/Unchar Variant
*17 Unchar Variant] *17/Unchar Variant 19 0

Ambiguous call 13 22

No call 45 1 2 0
Totals 607 1431 252 14308 1287 416 203




CYP2C19

Drug-Specific Phenotypes. The interpreted phenotype is shown for each diplotype that is possible, based on the known alleles for this gene.

Note: Diplotype phenotypes may be site-specific (differences between sites are acceptable)
Note: The values for phenotype are specified on the "value sets" tab. Diplotypes that are not tested should be left blank.

Phenotypes for Clopidogrel

) PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (0su)

*1/*1 EM EM EM EM EM EM EM
*1/*2 IM IM IM IM IM IM IM
*1/%2A IM

*1/*2B IM
*1/*3 IM IM IM IM IM IM
*1/*4 IM IM IM IM IM
*1/*5 IM IM IM IM IM
*1/*6 IM IM IM IM IM
*1/*7 IM IM IM IM
*1/*8 IM IM IM IM IM
*1/*9 Indeterminate Indeterminate

*1/*10 Indeterminate Indeterminate

*1/*11

*1/*12 Indeterminate Indeterminate Indeterminate

*1/*13 Indeterminate

*1/*14 Indeterminate

*1/*15 Indeterminate

*1/*17 UM UM UM EM UM Possible UM UM
*2/*2 PM PM PM PM PM PM PM
*2/*2A PM

*2/*2B PM
*2/*3 PM PM PM PM PM PM
*2/*4 PM PM PM PM PM PM
*2/*5 PM PM PM PM PM
*2/*6 PM PM PM PM PM
*2/*7 PM PM PM PM
*2/*8 PM PM PM PM PM
*2/*9 Indeterminate Indeterminate

*2/*10 Indeterminate Indeterminate

*2/*11 IM

*2/*12 Indeterminate Indeterminate Indeterminate

*2/*13 Indeterminate

*2/*14 Indeterminate

*2/*15 Indeterminate

*2/*17 IM IM IM Indeterminate IM IM

*2AF2A PM

*2A*2B PM

*2A*3 PM

*2A*4 PM

*2A*5 PM

*2A*6 PM

*2AI*T PM

*2A/*8 PM

*2A/*9 Indeterminate

*2A*10 Indeterminate

*2A*11

*2A¥12 Indeterminate

*2A/*13 Indeterminate

*2A*14 Indeterminate

*2A/*15 Indeterminate

*2A17 IM

*2B/*2B PM

*2B/*3 PM

*2B/*4 PM

*2B/*5 PM

*2B/*6 PM

*2B/*7 PM

*2B/*8 PM

*2B/*9 Indeterminate

*2B/*10 Indeterminate

*2B/*11

*2B/*12 Indeterminate

*2B/*13 Indeterminate

*2B/*14 Indeterminate

*2B/*15 Indeterminate

*2B/*17

IM




) PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (0su)
*3/*3 PM PM PM PM PM PM
*3/*4 PM PM PM PM PM
*3/*5 PM PM PM PM PM
*3/*6 PM PM PM PM PM
*3/*7 PM PM PM PM
*3/*8 PM PM PM PM PM

*3/*9 Indeterminate Indeterminate

*3/*10 Indeterminate Indeterminate

*3/*11

*3/*12 Indeterminate Indeterminate Indeterminate

*3/*13 Indeterminate

*3/*14 Indeterminate

*3/*15 Indeterminate

*3/*17 IM Indeterminate IM Indeterminate IM IM
*4/*4 PM PM PM PM PM
*4/*5 PM PM PM PM PM
*4/*6 PM PM PM PM PM
*4*7 PM PM PM PM
*4/*8 PM PM PM PM PM
*4/*9 Indeterminate Indeterminate

*4/*10 Indeterminate Indeterminate

*4/*11

*4/%12 Indeterminate Indeterminate Indeterminate

*4/*13 Indeterminate

*4/*14 Indeterminate

*4/*15 Indeterminate

*4/*17 IM Indeterminate Indeterminate IM IM
*5/*5 PM PM PM PM PM
*5/*6 PM PM PM PM PM
*5/*7 PM PM PM PM
*5/*8 PM PM PM PM PM
*5/*9 Indeterminate Indeterminate

*5/*10 Indeterminate Indeterminate

*5/*11

*5/*12 Indeterminate Indeterminate Indeterminate

*5/*13 Indeterminate

*5/*14 Indeterminate

*5/*15 Indeterminate

*5/*17 IM Indeterminate Indeterminate IM IM
*6/*6 PM PM PM PM PM
*6/*7 PM PM PM PM
*6/*8 PM PM PM PM PM
*6/*9 Indeterminate Indeterminate

*6/*10 Indeterminate Indeterminate

*6/*11

*6/*12 Indeterminate Indeterminate Indeterminate

*6/*13 Indeterminate

*6/*14 Indeterminate

*6/*15 Indeterminate

*6/*17 IM Indeterminate Indeterminate IM IM
*71*7 PM PM PM PM
*7/*8 PM PM PM PM
*7/*9 Indeterminate Indeterminate

*7/*10 Indeterminate

*7/+11

*7/*12 Indeterminate Indeterminate Indeterminate

*7/*13 Indeterminate

*7/*14 Indeterminate

*7/*15 Indeterminate

*7/*17 IM Indeterminate Indeterminate IM
*8/*8 PM PM PM PM PM
*8/*9 Indeterminate Indeterminate

*8/*10 Indeterminate Indeterminate

*8/*11

*8/*12 Indeterminate Indeterminate Indeterminate

*8/*13 Indeterminate

*8/*14 Indeterminate

*8/*15 Indeterminate

*8/*17 IM Indeterminate Indeterminate IM IM
*9/*9 Indeterminate Indeterminate

*9/*10 Indeterminate

*9/*11

*9/*12 Indeterminate Indeterminate

*9/*13 Indeterminate

*9/*14 Indeterminate

*9/*15 Indeterminate

*9/*17

Indeterminate

Indeterminate




) PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (0su)

*10/*10 Indeterminate Indeterminate

*10/*11

*10/*12 Indeterminate

*10/*13 Indeterminate

*10/*14 Indeterminate

*10/*15 Indeterminate

*10/*17 Indeterminate Indeterminate

*11/*11

*11/*12

*11/*13

*11/*14

*11/*15

*11/*17

*12/*12 Indeterminate Indeterminate Indeterminate

*12/*13 Indeterminate

*12/*14 Indeterminate

*12/*15 Indeterminate

*12/*17 Indeterminate Indeterminate Indeterminate

*13/*13 Indeterminate

*13/*14 Indeterminate

*13/*15 Indeterminate

*13/*17 Indeterminate

*14/*14 Indeterminate

*14/*15 Indeterminate

*14/*17 Indeterminate

*15/*15 Indeterminate

*15/*17 Indeterminate

*17/*17 UM UM UM UM UM UM UM

*1/Unchar Variant

Indeterminate

Indeterminate

*2/Unchar Variant

Indeterminate

Indeterminate

*2A/Unchar Variant

Indeterminate

*2B/Unchar Variant

Indeterminate

*3/Unchar Variant

Indeterminate

Indeterminate

*4/Unchar Variant

Indeterminate

Indeterminate

*5/Unchar Variant

Indeterminate

Indeterminate

*6/Unchar Variant

Indeterminate

Indeterminate

*7/Unchar Variant

Indeterminate

Indeterminate

*8/Unchar Variant

Indeterminate

Indeterminate

*9/Unchar Variant

Indeterminate

Indeterminate

*10/Unchar Variant Indeterminate
*11/Unchar Variant

*12/Unchar Variant] Indeterminate Indeterminate
*13/Unchar Variant Indeterminate
*14/Unchar Variant Indeterminate
*15/Unchar Variant Indeterminate

*17/Unchar Variant

Indeterminate

Indeterminate




CYP2C19 + Clopidogrel

CDS Summaries

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: If CDS has not been implemented for this scenario, the cells are left empty

Trigger Context

The context in which the rule fires. Examples: inpatient order, outpatient order, predictive score

CDS Type

The type of CDS provided. See the Value Sets tab for examples.

Pre-Order
Genetic Testing

Indicates whether genetic testing is required prior to the drug order. See the Value Sets tab.

Drug is ordered or indicated but no genotype result is on file

PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
(U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (OSsuv)
Trigger Context Al patlen_ts All orders Predictive Score; Research protocol
(preemptive) Ordersets
CDS Type Passive Active Active + Passive Active + Passive
Pre-Order Recommended Recommended Recommended Required

Genetic Testing




CYP2C19 + Clopidogrel

Summary of Results Notification
Additional detail may be provided through site-specific workflow diagrams and supplementary information

Phenotypes correspond to the value set. See the "Value Sets" tab for details.
Types of notification are defined on the "Value Sets" tab.

Provider notification of a genotype test result

PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Phenotype (U Chicago) (St. Jude) (UMB) (vanderbilt) (U FL) (Mayo Clinic) (OSU)
UM Passive Active + Passive Passive Passive Passive Active + Passive
EM Passive Passive Passive Passive Passive Active + Passive
IM Passive Active + Passive Active + Passive Passive Active + Passive Active + Passive
PM Passive Active + Passive Active + Passive Passive Active + Passive Active + Passive
Indeterminate  [Passive Passive Passive Passive
Possible UM Active + Passive
Possible IM Active + Passive
Possible PM Active + Passive
Patient notification of a genotype test result
PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
Phenotype (U Chicago) (St. Jude) (UMB) (Vanderbilt) (UFL) (Mayo Clinic) (OSU)
UM Active Active Active Passive None Active + Passive
EM Active Active Active Passive None Active + Passive
IM Active Active Active + Passive Passive None Active + Passive
PM Active Active Active + Passive Passive None Active + Passive
Indeterminate JActive None Passive None
Possible UM Active
Possible IM Active
Possible PM Active




CYP2C19 + Clopidogrel

CDS Summaries
Additional detail may be provided through site-specific workflow diagrams and supplementary informatio

Note: See the Value Sets tab for examples of CDS Type.
Note: Recommendation(s) should be a concatenated list of 1-2 word summaries. Examples include "Drug Change, Dose Change, Monitoring

Drug is ordered, genotype test result is on file

PAAR PAAR4Kids PAPI-2 PAT PEAR PPII XGEN
U Chicago) (St. Jude) (UMB) Vanderbilt) (UFL) (Mayo Clinic) (OSU)
Phenotype CDS Type | Recommendation(s) | CDS Type | Recommendation(s) | CDS Type | Recommendation(s) | CDS Type | Recommendation(s) | CDS Type | Recommendation(s) | CDS Type | Recommendation(s) | CDS Type | Recommendation(s)
UM Passive No change Passive No change Passive No change Passive No change Passive No change /P-\:ts“;i/; No recommendation
EM Passive No change Passive No change Passive No change Passive No change Passive No change /P-\:ts“;i/; No recommendation
. Active + Active + Active + Active + Active + .
IM Passive Drug change Passive Drug change Passive Drug or dose change Passive Drug change Passive Drug change Passive No recommendation
. Active + Active + Active + Active + Active + .
PM Passive Drug change Passive Drug change Passive Drug change Passive Drug change Passive Drug change Passive No recommendation
Indeterminate |Passive No change Passive No change Passive No change Passive No change
Possible UM Passive No change
Possible IM Actlvg * Drug change
Passive
Possible PM AC"V(.E * Drug change
Passive




Value Sets

Genotype Test Status

Abbreviation Term Definition
Y Yes Allele is tested
N No Allele is not tested

Functional Interpretation

Abbreviation Term Definition
The allele is associated with increased activity/function
Increased relative to the reference (wild-type) allele.
The allele is associated with activity/function similar to the
Normal reference (wild-type) allele.
The allele is associated with decreased activity/function
Decreased relative to the reference (wild-type) allele.

Undetectable

The allele is associated with no detectable
activity/function relative to the reference (wild-type) allele.

Varies by substrate

The impact of the allele on activity/function varies by
substrate. Details will be provided separately.

Uncharacterized

The activity/function associated with the allele has not yet
been characterized or the data are ambiguous.

Phenotype Terms for CYP2C19 + Clopidogrel

Abbreviation

Term

Definition*

Examples of Diplotypes*

Increased enzyme function compared to extensive

UM Ultrarapid metabolizer metabolizer *17/*17, *1/*17
Metabolism that is usually exhibited by the plurality of

EM Extensive metabolizer tested patients *1/%1
Enzyme function is decreased compared to extensive

IM Intermediate metabolizer metabolizer and increased compared to poor metabolizer [*1/*2A, *2A/*17

PM Poor metabolizer Little or no enzyme function *3/*3
Based on genetic test results, the metabolism status

Indeterminate  |Indeterminate cannot be assigned *1/*9

Possible UM

Possible ultrarapid metabolizer

Genetic test results that indicate the patient might be an
ultrarapid metabolizer; the test results cannot distinguish
between UM and EM status, but the patient is not a PM

Possible IM

Possible intermediate metabolizer

Genetic test results that indicate the patient might be an
intermediate metabolizer; the test results cannot
distinguish between IM and EM status, but the patient is
not a PM and is not a UM

Possible PM

Possible poor metabolizer

Genetic test results that indicate the patient might be a
poor metabolizer; the test results cannot distinguish
between PM and other statuses, but the patient is not a
UM

* The rules given in the definition may have site-specific exceptions

The value set above was derived from the following value set from LOINC:

LOINC code

51971-0

LOINC component

Drug metabolism analysis overall interpretation

LOINC code LOINC answer text
LA10315-2 Ultrarapid metabolizer
LA10316-0 Extensive metabolizer
LA10317-8 Intermediate metabolizer
LA9657-3 Poor metabolizer

LA9663-1

Inconclusive




Value Sets

CDS Type

Abbreviation Term

Definition

Examples

Active

Specific messages are sent, but are not stored in the
EHR for future (passive) reference

Popup alert, phone call,
USPS letter, verbal
communication

Active + Passive

Specific messages are sent, information is also available
on demand.

Email, EHR inbox;
examples include those
listed for "Active" and
"Passive”

Passive

No specific messages are sent, information is available
on demand.

Test results and
interpretations/consults via
the EHR or patient portal

Pre-Order Genetic Testing

Abbreviation Term Definition
Recommended Testing is recommended prior to drug order
Testing is required prior to drug order, institutional hard
Required stop

Provider Notification

Abbreviation Term

Definition

Examples

Active + Passive

Specific messages are sent, information is also available
on demand.

Verbal communication,
email, EHR inbox;
examples include those
listed for "Active" and
"Passive"

Passive

No specific messages are sent, information is available
on demand.

Test results and
interpretations/consults via
the EHR

Patient Notification

Abbreviation Term Definition Examples
Specific messages are sent, but are not stored in the Verbal communication,
Active EHR for future (passive) reference phone call, USPS letter
Test results and
No specific messages are sent, information is available [interpretations/consults via
Passive on demand. the patient portal

Active + Passive

Specific messages are sent, information is also available
on demand.

Email; examples include
those listed for "Active" and
"Passive"

None

Patient is not notified of the results.

Post-Test Recommendation

Abbreviation Term Definition
No recommendation No recommendation is provided
No change Follow normal prescription practices

Drug change

Recommend use of a different drug

Dose change

Recommend a dose adjustment for this drug

Drug or dose change

Recommend a change in drug and/or dose (the particular
recommendation may be explicit or left to clinical
judgement)
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TPP PGx Clinical Decision Support

Gene TPMT

Drug(s) Thiopurines

I-Dathway hitp://www.pharmgkb.org/pathway/PA2040
Purpose

This document summarizes the implementation of pharmacogenomics (PGx) clinical decision support (CDS) for members of the PGRN Translational
Pharmacogenomics Project (TPP). This document is intended to facilitate similar implementations at other sites.

Organization And Content

This document contains several worksheets (tabs), each of which captures information related to a specific aspect of PGx CDS. The information is
organized into tables that are intended to enable a high-level comparison across sites. Additional, site-specific information may be provided separately.

Worksheet Name Description

README Describes the the content and how to use this document

<gene> Haplotypes Lists which alleles are tested at each site and their functional interpretation

<gene> Diplotypes Reports how many of each diplotype were observed at each site

<drug> - Phenotypes Translations for each site from diplotype to drug-specific phenotype

<drug> - Pretest CDS High-level description of CDS that fires before a patient genotype is known or when a genotype test result is obtained
<drug> - Results Notif Summarizes how patients and providers are notified of test results

<drug> - Posttest CDS High-level description of CDS that fires after a patient genotype is known

Value Sets Lists the consensus terms and definitions used in this document



http://www.pharmgkb.org/pathway/PA2040

How To Use This Document

The data on the Haplotypes and Diplotypes tabs provides background information about the genetic lab tests that are available at each site and the
number of times each diplotype was observed. This may help sites considering new PGx CDS implementations as they consider the scope of their

implementation.

The Phenotypes tab serves as the primary entry point into the genotype-to-phenotype-to-CDS translation process. The information in this worksheet
can be used to inform decisions about how a given diplotype might be translated into a clinical phenotype.

The CDS tabs summarize the CDS implementation at each site for a given phenotype. The phenotypes on this tab will tie directly to those listed on the
Phenotypes tabs. Due to the complex nature of CDS implementations, only high-level descriptions are provided. Additional data may be available

separately.

Project Sites

PGRN Group Medical Center Principal Investigators

PAAR University of Chicago Mark Ratain, MD, Nancy J. Cox, Ph.D., M. Eileen Dolan, Ph.D
PAAR4KIids St. Jude Children’s Research Hospital Mary V. Relling, PharmD

PAPI-2 University of Maryland, Baltimore, School offAlan R. Shuldiner, MD

PAT Vanderbilt University Medical Center Dan M. Roden, MD

PEAR University of Florida Julie A. Johnson, PharmD

PharmGKB Stanford University School of Medicine Russ B. Altman, MD, PhD and Teri E. Klein, PhD
PHAT Brigham and Women's Hospital/Harvard  |Scott Weiss, MD, MS and Kelan Tantisira, MD, MPH
PHONT Mayo Clinic Christopher G. Chute, M.D., Dr.Ph.

PPII Mayo Clinic Richard Weinshilboum, MD, Liewei Wang, MD, PhD
[XGEN Ohio State University Peter Embi, MD

Questions And Feedback

This document was created by the PGRN TPP Data Standardization Work Group (Robert Freimuth, PhD, Chair)
Questions and feedback can be directed to PharmGKB at http://www.pharmgkb.org/submit/startFeedback.action




TPMT

Haplotype definitions are maintained by the TPMT nomenclature committee and are available at: http://www.imh.liu.se/tpmtalleles?l=en

Genotype Test Status. The table shows which haplotype alleles are tested and reported at each site.
Valid values for testing status: Y, N (see the "Value Sets" tab)
Note: Some haplotypes may be tested but not reported (indicated as N in the table)

Note: The *1 haplotype is inferred based on the absence of variants at interrogated sites

Genotype Test Status

Haplotype

PAAR
(U Chicago)

PAAR4Kids
(St. Jude)

PAT
(Vanderbilt)

PEAR
(UFL)

PPII
(Mayo Clinic)

XGEN
(0SU)

*1

*1A

*1S

*2

*3A

*3B

*3C

*3D

*3E

*4

*5

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15

*16

*17

*18

*19

*20

*21

*22

*23

*24

*25

*26

*27

*28

*29

*30

*31

*32

*33

*34

*35

*36

*37

ZlZ|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|1Z2|Z| 2| Z|Z|Z2|Z2| 2| Z|Z| Z2]|<]|Z2| 2| Z| Z| Z2|<]|<|<L]|<L]|<]Z]|Z2]|<

Z|1Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|<|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2| 2| Z| Z| Z2|<]| 2| Z| Z|<| Z|<]|<L]|<L]|<]|<]Z]|Z2]|<

Z|1Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|1Z2|Z| 2| Z|Z|Z2|Z2| 2| Z|Z| Z2]|<]|Z2| 2| Z|<|Z|2Z2|<|<L|<L]|<]Z2]|Z2]|<

Z|1Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|1Z|Z| Z|Z|Z|Z2|Z2| 2| Z|Z| 2|21 2| 2| 2| Z2| 2| 2| <]|<L|<]|<]|Z]|Z2]|<

Z|Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|1Z|Z| Z|Z|Z|Z2|Z2|Z2|Z|Z|Z2|Z2|1Z2| 2| Z2| Z2| 2| 2| <|<|<]|<]|Z2]|Z2]|<

Z|1Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z| Z|Z2|1Z| 2| Z|Z|Z|Z2|Z2| 2| Z| Z|Z2| 2|1 2Z2| 2| Z2|<]|Z2| 2Z2|<]|<L]|<]|<]Z]|Z2]|<

Platform

Sequenom

Affymetrix DMET
Plus, supplemented
with CYP2D6 copy
number assay

lllumina ADME
VeraCode

Life Technologies
ViiA 7

PCR 5'-Nuclease
End-Point Allelic
Discrimination
Analysis

Affymetrix DMET
Plus




Functional Interpretation. The table shows the functional interpretation of each allele.
Valid values for functional interpretation: see the Value Sets tab

Haplotypes that are not assayed (see above) should have blank interpretations

Note: This table may be omitted for some genes (e.g., HLA-B)

Functional Interpretation

Haplotype

PAAR
(U Chicago)

PAAR4Kids
(St. Jude)

PAT
(Vanderbilt)

PEAR
(UFL)

PPII
(Mayo Clinic)

XGEN
(0Su)

*1

Normal

Normal

Normal

Normal

Normal

*1A

*1S

*2

Undetectable

Undetectable

Undetectable

Undetectable

Undetectable

Decreased

*3A

Undetectable

Undetectable

Undetectable

Undetectable

Undetectable

Decreased

*3B

Undetectable

Undetectable

Undetectable

Undetectable

Undetectable

Decreased

*3C

Undetectable

Undetectable

Undetectable

Undetectable

Undetectable

Decreased

*3D

Uncharacterized

Undetectable

*3E

*4

Undetectable

Indeterminate

Decreased

*5

*6

*7

*8

Decreased

Indeterminate

Indeterminate

*9

*10

*11

*12

*13

*14

*15

*16

*17

*18

*19

*20

21

*22

*23

*24

Normal

*25

*26

*27

*28

*29

*30

*31

*32

*33

*34

*35

*36

*37




TPMT

Diplotype Counts. The number of samples observed with each diplotype is shown.

It is anticipated that these counts will be updated approximately once per year
Counts for diplotypes that were assayed but not observed should be reported as 0 (zero), whereas counts for diplotypes that were not assayed should be

left blank

¥ Due to technological limitations of the genotyping test, it is not possible to distinguish between the diplotypes of *1/*3A vs *3B/*3C. Based on the
relative frequency of *3A vs the *3B and *3C alleles, it is assumed that the diplotype is *1/*3A; however, there is a small chance (< 1 in 100,000) that this
patient’s diplotype is instead a compound heterozygote (*3B/*3C).

Note: The list of diplotypes shown in this table has been restricted to only those that have been observed by the reporting sites.

Diplotype Counts

PAAR4Kids XGEN
. PAAR (St. Jude) PAT PEAR PPII (OSU)
Haplotypel  Haplotype2 Diplotype (U Chicago) as of (Vanderbilt) (U FL) (Mayo Clinic) |  as of July
as of 7/21/14 07/21/2014 as of 7/30/14 as of as of 8/22/14 2014
*1 *1 *1/*1 635 1754 12522 473 197
*1 *2 *1/*2 3 3 76 0 0
*1 *3A *1/*3A 42 73 955 41 11
*1 *3B *1/*3B 1 0 3 0 0
*1 *3C *1/*3C 14 90 250 0 0
*1 *3D *1/*3D 0 0
*1 *4 *1/*4 0 77 0
*1 *8 *1/*8 12 45 79
*1 *24 *1/*24 46
*2 *2 *2/*2 0 0 0 0 0
*2 *3A *2/*3A 0 1 4 0 0
*2 *3B *2/*3B 0 0 0 0 0
*2 *3C *2/*3C 0 0 1 0 0
*2 *3D *2/*3D 0 0
*2 *4 *2/*4 0 0 0
*2 *8 *2/*8 0 0 0
*2 *24 *2/*24 0
*3A *3A *3A*3A 1 2 21 0 0
*3A *3B *3A/*3B 0 0 0 0 0
*3A *3C *3A/*3C 0 0 6 0 0
*3A *3D *3A/*3D 0 0
*3A *4 *3A*4 0 0 0
*3A *8 *3A/*8 0 1 1
*3A *24 *3A*24 1
*3B *3B *3B/*3B 0 0 0 0 0
*3B *3C *3B/*3C 0 0 0 0 0
*3B *3D *3B/*3D 0 0
*3B *4 *3B/*4 0 0 0
*3B *8 *3B/*8 0 0 0
*3B *24 *3B/*24 0
*3C *3C *3C/*3C 0 0 5 0 0
*3C *3D *3C/*3D 0 0
*3C *4 *3C/*4 0 0 0
*3C *8 *3C/*8 1 1 8
*3C *24 *3C/*24 4
*3D *3D *3D/*3D 0 0
*3D *4 *3D/*4 0
*3D *8 *3D/*8 0 0
*3D *24 *3D/*24 0
*4 *4 *4/*4 0 0 0
*4 *8 *4/*8 0 0
*4 *24 *4/*24 0
*8 *8 *8/*8 0 0 1
*8 *24 *8/*24 1
*24 *24 *24/*24 0
*1 Unchar Variant | *1/Unchar Variant 0 0 0 0 0
*2 Unchar Variant | *2/Unchar Variant 0 0 0 0 0
*3A Unchar Variant | *3A/Unchar Variant 0 0 0 0 0
*3B Unchar Variant | *3B/Unchar Variant 0 0 0 0 0
*3C Unchar Variant | *3C/Unchar Variant 0 0 0 0 0
*3D Unchar Variant | *3D/Unchar Variant 0 0
*4 Unchar Variant | *4/Unchar Variant 0 0 0
*8 Unchar Variant | *8/Unchar Variant 0 0 0
*24 Unchar Variant | *24/Unchar Variant 0
Ambiguous call 1 12
No call 26 1 547
Totals 736 2035 14556 514 208




TPMT

Drug-Specific Phenotypes. The interpreted phenotype is shown for each diplotype that is possible, based on the known alleles for this
gene.

Note: Diplotype phenotypes may be site-specific (differences between sites are acceptable)

Note: The values for phenotype are specified on the "value sets" tab. Diplotypes that are not tested should be left blank.

F Due to technological limitations of the genotyping test, it is not possible to distinguish between the diplotypes of *1/*3A vs *3B/*3C. Based on the
relative frequency of *3A vs the *3B and *3C alleles, it is assumed that the diplotype is *1/*3A; however, there is a small chance (< 1 in 100,000) that
this patient’s diplotype is instead a compound heterozygote (*3B/*3C). Since the *3 alleles all confer significantly reduced activity, a patient with a
*1/*3A diplotype would have a single reduced-function allele but a patient with *3B/*3C would have two reduced-function alleles. This has direct
impact on the predicted phenotype of these two diplotypes (see table below).

Phenotypes for Thiopurines
. PAAR PAAR4Kids PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0SU)
*1/*1 Normal/High Normal/High Normal/High Normal/High Normal/High Normal/High
*1/*2 Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate
*1/*3A b Intermediate Intermediate Low/Absent Intermediate Intermediate Indeterminate
*1/*3B Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate
*1/*3C Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate
*1/*3D Intermediate
*1/*4 Intermediate Indeterminate Intermediate
*1/*8 Intermediate Possible Intermed. Indeterminate
*1/*24 Normal/High
*2/*2 Low/Absent Low/Absent Low/Absent
*2/*3A Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent
*2/*3B Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent
*2/*3C Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent
*2/*3D Low/Absent
*2/*4 Low/Absent Low/Absent Low/Absent
*2/*8 Possible Low/Absent Indeterminate
*2/*24 Intermediate
*3A/*3A Low/Absent Low/Absent Low/Absent
*3A/*3B Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent
*3A/*3C Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent Low/Absent
*3A/*3D Intermediate
*3A/*4 Low/Absent Indeterminate Low/Absent
*3A/*8 Possible Low/Absent Indeterminate
*3A/*24 Intermediate
*3B/*3B Low/Absent Low/Absent Low/Absent
*3B/*3C I Low/Absent Low/Absent Low/Absent Low/Absent Indeterminate
*3B/*3D Low/Absent
*3B/*4 Low/Absent Indeterminate Low/Absent
*3B/*8 Possible Low/Absent Indeterminate
*3B/*24 Intermediate
*3C/*3C Low/Absent Low/Absent Low/Absent
*3C/*3D Low/Absent
*3CI*4 Low/Absent Indeterminate Low/Absent
*3CI*8 Low/Absent Possible Low/Absent Indeterminate
*3C/*24 Intermediate
*3D/*3D Low/Absent
*3D/*4 Low/Absent
*3D/*8 Possible Low/Absent
*3D/*24 Intermediate
*4/*4 Low/Absent Indeterminate
*4/*8 Possible Low/Absent Indeterminate
*4/*24 Intermediate
*8/*8 Possible Low/Absent Indeterminate
*8/*24 Possible Intermed.
*24/%24 Normal/High
*1/Unchar Variant Indeterminate
*2/Unchar Variant Intermediate
*3A/Unchar Variant Intermediate
*3B/Unchar Variant Intermediate
*3C/Unchar Variant Intermediate
*3D/Unchar Variant Intermediate
*4/Unchar Variant Intermediate
*8/Unchar Variant Intermediate
*24/Unchar Variant Intermediate




TPMT + Thiopurines

CDS Summaries

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: If CDS has not been implemented for this scenario, the cells are left empty

Trigger Context

The context in which the rule fires. Examples: inpatient order, outpatient order, predictive score

CDS Type

The type of CDS provided. See the Value Sets tab for examples.

Pre-Order Genetic
Testing

Indicates whether genetic testing is required prior to the drug order. See the Value Sets tab.

f)rug is ordered or indicated but no genotype result is on file

PAAR PAAR4Kids PAT PEAR PPII XGEN
(U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (OSsUV)
All new orders only;
as of 8/2014 rule
. Preemptive, all . for phenotype test
Trigger Context ' All orders Inpatient orders is implemented, Research protocol
enrolled patients
rule for genotype
test is being
implemented
CDS Type Passive Active Active Active + Passive  [Active + Passive
Pre-O_ItggmGgenetlc Recommended Recommended Recommended Recommended Required

Pre-order test is
recommended, but
can be either
phenotype or
genotype (based on
patient context)




TPMT + Thiopurines

Summary of Results Notification
Additional detail may be provided through site-specific workflow diagrams and supplementary information
Note: If a phenotype term is not in use, the cell will be left blank.

Phenotypes correspond to the value set. See the "Value Sets" tab for details.
Types of notification are defined on the "Value Sets" tab.

Provider notification of a genotype test result

Phenotype PAAR PAAR4Kids PAT . PEAR PPIII . XGEN
(U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (OSV)
Normal/High Passive Passive Passive Passive Passive Passive
Intermediate Passive Active + Passive Passive Active + Passive Active + Passive Active + Passive
Low/Absent Passive Active + Passive Passive Active + Passive Active + Passive Active + Passive
Indeterminate Passive Passive Passive Passive Active + Passive
Possible Intermed. Active + Passive
Possible Low/Absent Active + Passive
Patient notification of a genotype test result
Phenotype PAAR PAAR4Kids PAT . PEAR PPII_ _ XGEN
(U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (e519))]
Normal/High None Active Passive None Passive Active + Passive
Intermediate None Active Passive None Passive Active + Passive
Low/Absent None Active Passive None Passive Active + Passive
Indeterminate None None Passive None Active + Passive
Possible Intermed. Active
Possible Low/Absent Active




TPMT + Thiopurines

CDS Summaries

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: See the Value Sets tab for examples of CDS Type.

Azathioprine Is ordered. genotype test result s on file

PAAR

PAAR4Kids

PAT

PEAR
(UFL)

PPII

XGEN
(0SU)

Phenotype

(U Chicago)
)

(St. Jude)
)

(Vanderbilt)
)

Y

(Mayo Clinic
)

s Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy
Normal/Hiah Passive No chanae No chanae Passive No chanae No chanae Passive No chanae No chanae Passive No chanae No chanae Passive No No Passive No No
Intermediate passive  |Dose change Dose change Activet e change Dose change Active + e change Dose change Active £y e change No recommendation  |A™€ * | brug or dose change | Dose change Active + | g or dose change | Drug or dose change
Passive Passive Passive Passive Passive
Active+ Active + Active + Active + Active +
Low/Absent Passive  |Drug or dose change | Drug change e |prugor dose change | orug change Ao« |brugor dose change |orug or dose change [AS™®* | Drug or dose change | No recommendation | A |brug or dose change |Drug change Aotve * |brugor dose change |Drug or dose change
Indeterminate Passive  |Norecommendation |No recommendation |Passive  |No change No change Passive  |No change No change Passive  |No recommendation | No recommendation ’::2‘:\,; Drug or dose change | Drug or dose change
Possible Intermed. Activet e change Dose change
Passive
Possible Low/Absent Activet g or dose change | Drug change
Passive
Note: alerts are context-independent, but AME content is fully
specified
WerCapTopurie TS ordered, Genolype Test resuliTs onfile
PAAR PAAR4Kids PAT PEAR PPIl XGEN
) y
Phenotype s Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cos Type |  for Malignancy | for Non-Malignancy
Normal/Hiah Passive No change No chanae Passive No change No chanae Passive No change No chanae Passive No change No chanae Passive No No Passive No No
Intermediate passive  |Dose change Dose change Activer e change Dose change Active + 1 e change Dose change Active + 1 e change Dose change Active + e change Dose change Active + 1 or dose change | Drug or dose change
Passive Passive Passive Passive Passive
Active+ Active + Active + Active + Active +
LowlAbsent Passive  |Drug or dose change |Drug change Aotver |pose change Drug change Ao |prugor dose change |Drug or dose change A% * | prug change Dose change Aotve |pose change Drug change Aotve  |brugor dose change | Drug or dose change
Indeterminate Passive  |Norecommendation |No recommendation |Passive  |No change No change Passive  |No change No change Passive  |No recommendation | No recommendation ’::2‘:\,; Drug or dose change | Drug or dose change
Possible Intermed Activet 1 e change Dose change
Passive
Possible Low/Absent Activer 1 hoce change Drug change
Passive
Thioguanine:
Thioguanine [s ordered, genotype 1est resuli s on fie
PAAR PAAR4Kids PEAR PPIl XGEN
) ) ) )
Phenotype cos Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-malignancy | cos Type |  for Malignancy | for Non-Malignancy | cps Type | for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-Malignancy | cps Type |  for Malignancy | for Non-malignancy
Normal/Figh Passive _|No change No change Passive _|No change No change Passive _|No change No change Passve _|No No Passve __|No No
Active+ Active + Active + Active + Active +
Intermediate Actvet  |brugor dose change | Dose change Aotve |pose change Dose change Aotve |pose change Dose change Aotve |pose change Dose change Actve  |brugor dose change | Drug or dose change
Active+ Active + Active + Active + Active +
Low/Absent Actver  |brugor dose change | prug change Aot |brugor dose change |Drug or dose change A% * | prug change Dose change Active |pose change Drug change Aotve  |brug or dose change | Drug or dose change
Indeterminate Passive  [Nochange No change Passive  [Nochange No change Passive  [No recommendation | No recommendation Actve * |brug or dose change  |Drug or dose change
Possible Intermed Activer g or dose change | Dose change
Passive
Possible Low/Absent Activet g or dose change | Drug change
Passive




Value Sets

Genotype Test Status

Abbreviation Term Definition
Y Yes Allele is tested
N No Allele is not tested

Functional Interpretation

Abbreviation Term Definition
The allele is associated with increased activity/function
Increased relative to the reference (wild-type) allele.
The allele is associated with activity/function similar to the
Normal reference (wild-type) allele.
The allele is associated with decreased activity/function
Decreased relative to the reference (wild-type) allele.

Undetectable

The allele is associated with no detectable activity/function
relative to the reference (wild-type) allele.

Varies by substrate

The impact of the allele on activity/function varies by
substrate. Details will be provided separately.

Indeterminate

The data for the activity/function associated with the allele
are ambiguous, conflicting, or otherwise difficult to
interpret.

Uncharacterized

The activity/function associated with the allele is not yet
characterized.

Note: CPIC is in the process of developing standardized phenotype terms. The terms below may change in the future based on those activities.

Phenotype Terms for TPMT + Thiopurines

Abbreviation

Term

Definition*

Examples of Diplotypes*

Metabolism that is usually exhibited by the plurality of

Normal/High Normal (high) Activity tested patients *1/*1
Enzyme function is decreased compared to patients with
high activity and increased compared to patients with low
Intermediate Intermediate Activity or absent activity *1/*3A
Low/Absent Low or Absent Activity Little or no enzyme function *3A/*3A

Indeterminate

Indeterminate

Based on genetic test results, the metabolism status
cannot be assigned

Possible Intermed.

Possible Intermediate Activity

Genetic test results that indicate the patient might have
intermediate TPMT activity

Possible Low/Absent

Possible Low or Absent Activity

Genetic test results that indicate the patient might have
little or no enzyme function

* The rules given in the definition may have site-specific exceptions

The value set above was derived from the following value set from LOINC:

LOINC code

51971-0

LOINC component

Drug metabolism analysis overall interpretation

LOINC code LOINC answer text
LA10315-2 Ultrarapid metabolizer
LA10316-0 Extensive metabolizer
LA10317-8 Intermediate metabolizer
LA9657-3 Poor metabolizer
LA9663-1 Inconclusive




Value Sets

CDS Type

Abbreviation Term

Definition

Examples

Active

Specific messages are sent, but are not stored in the EHR
for future (passive) reference

Popup alert, phone call,
USPS letter, verbal
communication

Active + Passive

Specific messages are sent, information is also available
on demand.

Email, EHR inbox;
examples include those
listed for "Active" and
"Passive"

Passive

No specific messages are sent, information is available on
demand.

Test results and
interpretations/consults via
the EHR or patient portal

Pre-Order Genetic Testing

Abbreviation Term Definition
Recommended Testing is recommended prior to drug order
Testing is required prior to drug order, institutional hard
Required stop

Provider Notification

Abbreviation Term

Definition

Examples

Active + Passive

Specific messages are sent, information is also available
on demand.

Verbal communication,
email, EHR inbox; examples
include those listed for
"Active" and "Passive"

No specific messages are sent, information is available on

Test results and
interpretations/consults via

Passive demand. the EHR
Patient Notification
Abbreviation Term Definition Examples
Specific messages are sent, but are not stored in the EHR |Verbal communication,
Active for future (passive) reference phone call, USPS letter
Test results and
No specific messages are sent, information is available on |interpretations/consults via
Passive demand. the patient portal

Active + Passive

Specific messages are sent, information is also available
on demand.

Email; examples include
those listed for "Active" and
"Passive"

None

Patient is not notified of the results.

Post-Test Recommendation

Abbreviation Term Definition
No recommendation No recommendation is provided
No change Follow normal prescription practices

Drug change

Recommend use of a different drug

Dose change

Recommend a dose adjustment for this drug

Drug or dose change

Recommend a change in drug and/or dose (the particular
recommendation may be explicit or left to clinical
judgement)
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TPP PGx Clinical Decision Support

Gene SLCO1B1

Drug(s) Simvastatin

Pathway https://www.pharmgkb.org/pathway/PA145011109
Purpose

This document summarizes the implementation of pharmacogenomics (PGx) clinical decision support (CDS) for members of the PGRN Translational
Pharmacogenomics Project (TPP). This document is intended to facilitate similar implementations at other sites.

Organization And Content

This document contains several worksheets (tabs), each of which captures information related to a specific aspect of PGx CDS. The information is
organized into tables that are intended to enable a high-level comparison across sites. Additional, site-specific information may be provided
separately.

Worksheet Name Description

README Describes the the content and how to use this document

<gene> Haplotypes Lists which alleles are tested at each site and their functional interpretation

<gene> Diplotypes Reports how many of each diplotype were observed at each site

<drug> - Phenotypes Translations for each site from diplotype to drug-specific phenotype

<drug> - Pretest CDS High-level description of CDS that fires before a patient genotype is known or when a genotype test result is obtained
<drug> - Results Notif Summarizes how patients and providers are notified of test results

<drug> - Posttest CDS High-level description of CDS that fires after a patient genotype is known

Value Sets Lists the consensus terms and definitions used in this document



https://www.pharmgkb.org/pathway/PA145011109

How To Use This Document

The data on the Haplotypes and Diplotypes tabs provides background information about the genetic lab tests that are available at each site and the
number of times each diplotype was observed. This may help sites considering new PGx CDS implementations as they consider the scope of their

implementation.

The Phenotypes tab serves as the primary entry point into the genotype-to-phenotype-to-CDS translation process. The information in this worksheet
can be used to inform decisions about how a given diplotype might be translated into a clinical phenotype.

The CDS tabs summarize the CDS implementation at each site for a given phenotype. The phenotypes on this tab will tie directly to those listed on the
Phenotypes tabs. Due to the complex nature of CDS implementations, only high-level descriptions are provided. Additional data may be available

separately.

Project Sites

PGRN Group Medical Center Principal Investigators

PAAR University of Chicago Mark Ratain, MD, Nancy J. Cox, Ph.D., M. Eileen Dolan, Ph.D
PAARA4Kids St. Jude Children’s Research Hospital Mary V. Relling, PharmD

PAPI-2 University of Maryland, Baltimore, School olAlan R. Shuldiner, MD

PAT Vanderbilt University Medical Center Dan M. Roden, MD

PEAR University of Florida Julie A. Johnson, PharmD

PharmGKB Stanford University School of Medicine Russ B. Altman, MD, PhD and Teri E. Klein, PhD
PHAT Brigham and Women’s Hospital/Harvard |Scott Weiss, MD, MS and Kelan Tantisira, MD, MPH
PHONT Mayo Clinic Robert R. Freimuth, PhD

PPII Mayo Clinic Richard Weinshilboum, MD, Liewei Wang, MD, PhD
XGEN Ohio State University Peter Embi, MD

Questions And Feedback

This document was created by the PGRN TPP Data Standardization Work Group (Robert Freimuth, PhD, Chair)
Questions and feedback can be directed to PharmGKB at http://www.pharmgkb.org/submit/startFeedback.action




SLCO1B1

Haplotypes SLCO1B1*1a - *14 were extracted from PMID:11477075 Table 1b, and mapped to rs numbers via Table 3 in PMID:21245207.
*15 is from PMID:12130747. *16 is from PMID:12811365. *17 - *21 are from PMID:15226675. *22-36 are from PMID:22147369. See
SLCO1B1_haplotypes tab for rsID mappings.

Genotype Test Status. The table shows which haplotype alleles are tested and reported at each site.

Valid values for testing status: Y, N (see the "Value Sets" tab)

Note: Some haplotypes may be tested but not reported (indicated as N in the table)

Note: The *1 haplotype is inferred based on the absence of variants at interrogated sites. Assays that do not distinguish between *1A and
*1B will report *1.

Genotype Test Status

PAAR PAARA4Kids PAT PEAR PPII XGEN

Haplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0OSUv)

*1 Y

*1A

*1B

*1C

*2

*3

*4

*5 Y

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15

*16

*17

*18

*19

*20

21

*22

*23

24

*25

*26

*27

*28

*29

*30

*31

*32

*33

*34

*35

z|z|z|z|z|<|z|z|z|z|z|z| z|z|z|<|z|z|<|<|<|<|<|<|<|<]|<|<|<|<]|<|<[<]|<|<|z]|<]|<
Z|IZ|Z|Z|Z|Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z|Z|Z2|Z2|Z|1Z|Z2|Z2|Z| 2| Z2|Z2|Z2| 2| 2| <|Z|Z2|Z2|Z|Z2| 2
Z|IZ|1Z|Z|Z|1Z|1Z|Z|Z|1Z|1Z|Z|1Z|Z|Z|Z|Z|Z|Z|Z|1Z|1Z | Z|Z2|1Z|Z| Z2|1 21 Z| Z2| Z2|<|Z|Z2| 2| Z|Z2| =2

*36

Affymetrix DMET PCR 5'-Nuclease
Plus, supplemented End-Point Allelic
with CYP2D6 copy |[lllumina ADME Life Technologies [Discrimination Affymetrix DMET
Platform [Sequenom number assay VeraCode ViiA 7 Analysis Plus




Functional Interpretation. The table shows the functional interpretation of each allele.

Valid values for functional interpretation: see the Value Sets tab

Haplotypes that are not assayed (see above) should have blank interpretations

Note: This table may be omitted for some genes (e.g., HLA-B)
Note: The *1 haplotype is inferred based on the absence of variants at interrogated sites. Assays that do not distinguish between *1A and

*1B will report *1.

Functional Interpretation

PAAR PAAR4Kids PAT PEAR PPII XGEN

Haplotype (U Chicago) (St. Jude) (vVanderbilt) (UFL) (Mayo Clinic) (0SU)

*1 Normal Normal Normal

*1A Normal

*1B Normal

*1C

*2 Indeterminate

*3 Indeterminate

*4 Indeterminate

*5 Decreased Decreased Decreased Decreased

*6 Indeterminate

*7 Indeterminate

*8 Indeterminate

*9 Indeterminate

*10 Indeterminate

*11 Indeterminate

*12 Indeterminate

*13 Indeterminate

*14 Indeterminate

*15 Decreased

*16 Indeterminate

*17 Decreased

*18 Indeterminate

*19

*20

*21 Indeterminate

*22

*23

*24

*25

*26

*27

*28

*29

*30

*31 Decreased

*32

*33

*34

*35

*36




SLCO1B1

Diplotype Counts. The number of samples observed with each diplotype is shown.

It is anticipated that these counts will be updated approximately once per year
Counts for diplotypes that were assayed but not observed should be reported as 0 (zero), whereas counts for diplotypes that were not assayed should be left blank.

Note: The list of diplotypes shown in this table has been restricted to only those that have been observed by the reporting sites.
Note: The *5 allele is defined by rs4149056, but this variant is also present in the *15 and *17 alleles. Assays that detect only *5 will include patients that carry the *15

or *17 alleles.
Diplotype Counts
PAAR PAAR4Kids XGEN
. (U Chicago) (St. Jude) PAT PEAR PPIl (OSU)
Haplotypel | Haplotype2 Diplotype as of as of (Vanderbilt) WFL) | (Mayo Clinic) as of
2/23/2015 05/11/2015 as of as of as of 2//2/2015|  2/10/2015
*1 *1 *1/*1 549 809 149
*1 *2 *1/*2
*1 *3 *1/*3
*1 *4 *1/*4
*1 *5 *11*5 153 300 57
*1 *6 *1/*6
*1 7 1T This section is
*1 *8 *1/*8 used if the
*1 *9 *1/*9 assay DOES
*1 *10 *1/¥10 NOT
*1 *11 *1/+11 distinguish
*1 *12 *1/*12 between *1A
*1 *13 *1/*13 and *1B
*1 *14 *1/*14
*1 *15 *1/¥15
*1 *16 *1/*16
*1 *17 *1/*¥17
*1 *18 *1/*18
*1 *21 *1/*21
*1A *1A *1AF1A 467
*1A *1B *1A*1B 463
*1A *2 *1A/*2 0
*1A *3 *1A*3 0
*1A *4 *1A*4 0
*1A *5 *1AI*5 49
*1A *6 *1A/*6 0
*1A *7 *1AXT 0
*1A *8 *1A/*8 0 F Due to
*1A *9 *1A*9 0 technological
*1A *10 *1A/*10 0 limitations of
*1A *11 *1A11 0 the genotyping
*1A *12 *1A/*12 0 test, it is not
*1A *13 *1A/*13 0 possible to
*1A/*14,*1B/*4 254 distinguish
*1A *14 *1A*14 between the
*1A/*15 *1B/*5* 194 giplc’:ypes of
1A *15 *1AF15 0 *11/;’/ é5 ?Qg
*1A *16 *1A/*16 0 - Th
1A 17 AT DMET chip
*IAFLT, 5721 26 cannot
1A 18 *1A/F18 0 d|st|ngu1sh
1A 21 *1AF21 62 which
1A *31 A3 0 chromosome
1B 1B *1B/*1B 762 the SNPs are
*1B 2 *1B/°2 0 Tg:/#”gﬁeof
> > 1B/ )
G z b ; Mnabe
> i 1B/
*ig *Z &g;*z 0 oberlsgrved and|
1B *7 *1B/*7 0 itis not
*1B ) *1B/*8 0 possible t
*1B *9 *1B/*9 14 specglate on
1B *10 *1B/*10 0 the dlplgtype
1B 11 *1B/11 0 that might
1B *12 *1B/*12 0 acFuaIIy be
1B *13 *1B/*13 0 carneq by the
*1B *14 *1B/14 119 patient.
*1B *15 *1B/*15 53
*1B *16 *1B/*16 0
*1B *17 *1B/*17
*1B/*17,*15/*21 20
*1B *18 *1B/*18 0
*1B *21 *1B/*21 28
*1B *31 *1B/*31 48




PAAR PAAR4Kids XGEN
) (U Chicago) | (St. Jude) PAT PEAR PPII (0sU)
Haplotypel | Haplotype2 Diplotype as of as of (Vanderbilt) (UFL) (Mayo Clinic) as of
2/23/2015 | 05/11/2015 as of asof  |asof 2//2/2015| 2/10/2015
2 2 202 0
2 3 273 0
2 4 24 0
2 5 275 0
2 6 276 0
2 7 277 0
2 8 278 0
2 %9 279 0
2 10 2710 0
2 11 2/ 1L 0
2 12 2712 0
2 13 2713 0
2 14 2714 0
2 *15 2715 0
2 “16 2716 0
2 17 2717 0
2 “18 2718 0
2 21 2721 0
2 31 2731 0
3 3 373 0
3 4 374 0
3 5 375 0
3 6 376 0
3 7 377 0
3 8 378 0
3 %9 3779 0
3 10 3710 0
3 11 3/LL 0
3 12 3712 0
3 13 3713 0
3 14 3714 0
3 *15 3715 0
3 “16 3716 0
3 17 3FLT 0
3 “18 3718 0
3 21 3721 0
3 31 3731 0
2 4 474, 0
2 5 475 0
2 6 476 0
2 7 477 0
2 8 478 0
2 %9 4779 0
2 10 47710 0
2 11 4711 0
2 12 4712 0
2 13 4713 0
2 14 4714 0
2 *15 4715
47155114 19
2 “16 4716 0
2 17 4rLT 0
2 “18 4718 0
2 21 4721 0
2 31 4731 0
5 5 55 15 1 33
5 6 56 0
5 7 577 0
5 8 58 0
5 %9 579 0
5 10 5710 0
5 11 5L 0
5 12 512 0
5 13 5713 0
5 14 514
5 *15 515 0
5 “16 516 0
5 17 51T 1
5 “18 518 0
5 21 521
5 31 5731 0




PAAR PAAR4Kids XGEN
) (U Chicago) | (St. Jude) PAT PEAR PPII (0sU)
Haplotypel | Haplotype2 Diplotype as of as of (Vanderbilt) (UFL) (Mayo Clinic) as of
2/23/2015 | 05/11/2015 as of asof  |asof 2//2/2015| 2/10/2015
6 6 66 0
6 7 677 0
6 8 68 0
6 %9 679 0
6 10 *6/°10 0
6 11 “B/LL 0
6 12 612 0
6 13 613 0
6 14 614 0
6 *15 615 0
6 “16 616 0
6 17 617 0
6 “18 “6/°18 0
6 21 621 0
6 31 631 0
7 7 77 0
7 8 778 0
7 9 779 0
7 10 77710 0
7 11 7L 0
7 12 712 0
7 13 7713 0
7 14 7714 0
7 “15 7715 0
7 “16 7716 0
7 17 TRLT 0
7 “18 7718 0
7 21 R 0
7 31 7731 0
8 8 88 0
8 %9 879 0
8 10 8710 0
8 11 8L 0
8 12 8712 0
8 13 8713 0
8 14 8714 0
8 *15 815 0
8 *16 816 0
8 17 81T 0
8 “18 818 0
8 21 821 0
8 31 8731 0
9 *9 979 0
9 10 9710 0
9 11 9/ LL 0
9 12 9712 0
9 13 9713 0
9 14 9714 0
9 *15 9715 0
9 “16 9716 0
9 17 9/ LT 0
9 “18 9718 0
9 21 /21 0
9 31 9731 0
10 *10 10710 0
10 11 10711 0
10 12 10712 0
*10 13 10713 0
*10 14 10714 0
*10 *15 10715 0
*10 “16 10716 0
10 17 10717 0
10 “18 1018 0
10 21 10721 0
*10 31 10731 0
11 11 1111 0
11 12 11712 0
11 13 11713 0
11 14 11714 0
11 *15 11715 0
11 “16 11716 0
11 17 F11A17 0
11 “18 11718 0
11 21 11721 0
11 31 11731 0
12 12 12712 0
12 13 12713 0
12 14 1214 0
12 *15 12715 0
12 “16 12716 0
12 17 12717 0
12 “18 1218 0
12 21 12721 0
12 731 12731 0




PAAR PAAR4Kids XGEN
. (U Chicago) (St. Jude) PAT PEAR PPIl (OSU)
Haplotypel | Haplotype2 Diplotype as of as of (Vanderbilt) (UFL) (Mayo Clinic) as of
2/23/2015 05/11/2015 as of as of as of 2//2/2015| 2/10/2015
*13 *13 *13/*13 0
*13 *14 *13/*14 0
*13 *15 *13/*15 0
*13 *16 *13/*16 0
*13 *17 *13/*17 0
*13 *18 *13/*18 0
*13 *21 *13/*21 0
*13 *31 *13/*31 0
*14 *14 *14/*14 37
*14 *15 *14/*15 54
*14 *16 *14/*16 0
*14 *17 *14/*17 3
*14 *18 *14/*18 0
*14 *21 *14/*21 10
*14 *31 *14/*31 0
*15 *15 *15/*15 14
*15 *16 *15/*16 0
*15 *17 *15/*17 8
*15 *18 *15/*18 0
*15 *21 *15/*21
*15 *31 *15/*31 0
*16 *16 *16/*16 0
*16 *17 *16/*17 0
*16 *18 *16/*18 0
*16 *21 *16/*21 0
*16 *31 *16/*31 0
*17 *17 *17/*17 0
*17 *18 *17/*18 0
*17 *21 *17/+21 1
*17 *31 *17/*31 0
*18 *18 *18/*18 0
*18 *21 *18/*21 0
*18 *31 *18/*31 0
*21 *21 *21/%21 2
*21 *31 *21/*31 0
*31 *31 *31/*31 0
*1 Unchar Variant] *1/Unchar Variant
*1A Unchar Variant| *1A/Unchar Variant
*1B Unchar Variant| *1B/Unchar Variant
*2 Unchar Variant] *2/Unchar Variant
*3 Unchar Variant] *3/Unchar Variant
*4 Unchar Variant] *4/Unchar Variant
*5 Unchar Variant] *5/Unchar Variant
*6 Unchar Variant] *6/Unchar Variant
*7 Unchar Variant] *7/Unchar Variant
*8 Unchar Variant] *8/Unchar Variant
*9 Unchar Variant] *9/Unchar Variant
*10 Unchar Variant| *10/Unchar Variant
*11 Unchar Variant| *11/Unchar Variant
*12 Unchar Variant| *12/Unchar Variant
*13 Unchar Variant| *13/Unchar Variant
*14 Unchar Variant| *14/Unchar Variant
*15 Unchar Variant| *15/Unchar Variant
*16 Unchar Variant| *16/Unchar Variant
*17 Unchar Variant| *17/Unchar Variant
*18 Unchar Variant] *18/Unchar Variant
*21 Unchar Variant] *21/Unchar Variant
Ambiguous call
No call 19 3
Totals 736 2412 1142 208




SLCO1B1

Drug-Specific Phenotypes. The interpreted phenotype is shown for each diplotype that is possible, based on the known alleles for this gene.
Note: Diplotype phenotypes may be site-specific (differences between sites are acceptable)

Note: The values for phenotype are specified on the "value sets" tab. Diplotypes that are not tested should be left blank.

Phenotypes for Simvastatin

) PAAR PAAR4Kids PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0SU)
*1/%1 Normal/High Normal/High Normal/High
*1/+2
*1/*3
*1/%4
*1/*5 Intermediate Intermediate Intermediate
*1/6
G
*1;*; Thisvseclion is
19 used if the assay
*1710 DOES NOT
o distinguish
P12 between *1A and
*1B
*1/*13
*1/*14
*1/*15
*1/*16
*1/*17
*1/*18
*1/*21
*1AX1A Normal/High
*1A/*1B Normal/High
*1A/*2 Indeterminate
*1A*3 Indeterminate
*1A*4 Indeterminate
*1A/*5 Intermediate
*1A*6 Indeterminate
*1AT Indeterminate
*1A*8 Indeterminate
*1A*9 Indeterminate
*1A*10 Indeterminate
*1AF11 Indeterminate
*1AX12 Indeterminate
*1A/*13 Indeterminate
*1A/*14 Indeterminate
*1A/*15 Intermediate
*1A/*16 Indeterminate
*1AF1T7 Indeterminate This section is
*1A/*18 Indeterminate used if the assay
*1AF21 Indeterminate DOES distinguish
*1B/*1B Normal/High between *1A and
*1B/*2 Indeterminate “1B
*1B/*3 Indeterminate
*1B/*4 Indeterminate
*1B/*5 Intermediate
*1B/*6 Indeterminate
*1BI*7 Indeterminate
*1B/*8 Indeterminate
*1B/*9 Indeterminate
*1B/*10 Indeterminate
*1B/*11 Indeterminate
*1B/*12 Indeterminate
*1B/*13 Indeterminate
*1B/*14 Indeterminate
*1B/*15 Intermediate
*1B/*16 Indeterminate
*1B/*17 Indeterminate
*1B/*18 Indeterminate
*1B/*21 Indeterminate

*1B/*31

Intermediate




) PAAR PAAR4Kids PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0SU)

*21*2 Indeterminate
*2/*3 Indeterminate
*21*4 Indeterminate
*2/*5 Indeterminate
*2/*6 Indeterminate
*20*7 Indeterminate
*2/*8 Indeterminate
*2/*9 Indeterminate
*2*10 Indeterminate
*2/*11 Indeterminate
*21¥12 Indeterminate
*2/*13 Indeterminate
*21*14 Indeterminate
*2/*15 Indeterminate
*2/*16 Indeterminate
*2/*17 Indeterminate
*2/*18 Indeterminate
*2/*21 Indeterminate
*3/*3 Indeterminate
*3/*4 Indeterminate
*3/*5 Indeterminate
*3/*6 Indeterminate
*3/*7 Indeterminate
*3/*8 Indeterminate
*3/*9 Indeterminate
*3/*10 Indeterminate
*3/*11 Indeterminate
*3/*12 Indeterminate
*3/*13 Indeterminate
*3/*14 Indeterminate
*3/*15 Indeterminate
*3/*16 Indeterminate
*3/*17 Indeterminate
*3/*18 Indeterminate
*3/*21 Indeterminate
*4/*4 Indeterminate
*4/*5 Indeterminate
*4/*6 Indeterminate
*4/%7 Indeterminate
*4/*8 Indeterminate
*4/*9 Indeterminate
*4/*10 Indeterminate
*4/411 Indeterminate
*4/*12 Indeterminate
*4/*13 Indeterminate
*4/*14 Indeterminate
*4/*15 Indeterminate
*4/*16 Indeterminate
*4/*17 Indeterminate
*4/*18 Indeterminate
*4/%21 Indeterminate
*5/*5 Low/Absent Low/Absent Low/Absent Low/Absent
*5/*6 Indeterminate
*5/*7 Indeterminate
*5/*8 Indeterminate
*5/*9 Indeterminate
*5/*10 Indeterminate
*5/*11 Indeterminate
*5/*12 Indeterminate
*5/*13 Indeterminate
*5/*14 Indeterminate
*5/*15 Low/Absent
*5/*16 Indeterminate
*5/*17 Low/Absent
*5/*18 Indeterminate
*5/%21 Indeterminate
*6/*6 Indeterminate
*6/*7 Indeterminate
*6/*8 Indeterminate
*6/*9 Indeterminate
*6/*10 Indeterminate
*6/*11 Indeterminate
*6/*12 Indeterminate
*6/*13 Indeterminate
*6/*14 Indeterminate
*6/*15 Indeterminate
*6/*16 Indeterminate
*6/*17 Indeterminate
*6/*18 Indeterminate

*6rF21

Indeterminate




) PAAR PAAR4Kids PAT PEAR PPII XGEN
Diplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0SU)
77 Indeterminate
*7/*8 Indeterminate
*7*9 Indeterminate
*7/*10 Indeterminate
*7/711 Indeterminate
*7/*12 Indeterminate
*7/*13 Indeterminate
*7/*14 Indeterminate
*7/*15 Indeterminate
*7/*16 Indeterminate
*7*17 Indeterminate
*7/*18 Indeterminate
*7/721 Indeterminate
*8/*8 Indeterminate
*8/*9 Indeterminate
*8/*10 Indeterminate
*8/*11 Indeterminate
*8/*12 Indeterminate
*8/*13 Indeterminate
*8/*14 Indeterminate
*8/*15 Indeterminate
*8/*16 Indeterminate
*8/*17 Indeterminate
*8/*18 Indeterminate
*8/*21 Indeterminate
*9/*9 Indeterminate
*9/*10 Indeterminate
*9/*11 Indeterminate
*9/*12 Indeterminate
*9/*13 Indeterminate
*9/*14 Indeterminate
*9/*15 Indeterminate
*9/*16 Indeterminate
*9/*17 Indeterminate
*9/*18 Indeterminate
*9/*21 Indeterminate
*10/+10 Indeterminate
*10/+11 Indeterminate
*10/*12 Indeterminate
*10/*13 Indeterminate
*10/*14 Indeterminate
*10/*15 Indeterminate
*10/*16 Indeterminate
*10/*17 Indeterminate
*10/*18 Indeterminate
*10/+21 Indeterminate
*11/+11 Indeterminate
*11/%12 Indeterminate
*11/*13 Indeterminate
*11/*14 Indeterminate
*11/%15 Indeterminate
*11/*16 Indeterminate
*11/+17 Indeterminate
*11/*18 Indeterminate
*11/+21 Indeterminate
*12/*12 Indeterminate
*12/*13 Indeterminate
*12/*14 Indeterminate
*12/*15 Indeterminate
*12/*16 Indeterminate
*12/*17 Indeterminate
*12/*18 Indeterminate
*12/*21 Indeterminate
*13/*13 Indeterminate
*13/*14 Indeterminate
*13/*15 Indeterminate
*13/*16 Indeterminate
*13/*17 Indeterminate
*13/*18 Indeterminate
*13/+21 Indeterminate
*14/*14 Indeterminate
*14/*15 Indeterminate
*14/*16 Indeterminate
*14/*17 Indeterminate
*14/*18 Indeterminate
*14/+21 Indeterminate
*15/*15 Low/Absent
*15/*16 Indeterminate
*15/*17 Low/Absent
*15/*18 Indeterminate
*15/*21 Indeterminate
*16/*16 Indeterminate
*16/*17 Indeterminate
*16/*18 Indeterminate
*16/*21 Indeterminate
*17/+17 Low/Absent
*17/*18 Indeterminate
*17/+21 Indeterminate
*18/*18 Indeterminate
*18/*21 Indeterminate

*21F21

Indeterminate




] PAAR PAAR4Kids PAT PEAR PPII XGEN

Diplotype (U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (0SU)
*1A/Unchar Variant Indeterminate
*1B/Unchar Variant Indeterminate

*2/Unchar Variant

Indeterminate

*3/Unchar Variant

Indeterminate

*4/Unchar Variant

Indeterminate

*5/Unchar Variant

Indeterminate

*6/Unchar Variant

Indeterminate

*7/Unchar Variant

Indeterminate

*8/Unchar Variant

Indeterminate

*9/Unchar Variant

Indeterminate

*10/Unchar Variant

Indeterminate

*11/Unchar Variant

Indeterminate

*12/Unchar Variant

Indeterminate

*13/Unchar Variant

Indeterminate

*14/Unchar Variant

Indeterminate

*15/Unchar Variant

Indeterminate

*16/Unchar Variant

Indeterminate

*17/Unchar Variant

Indeterminate

*18/Unchar Variant

Indeterminate

*21/Unchar Variant

Indeterminate




SLCO1B1 + simvastatin

CDS Summaries

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: If CDS has not been implemented for this scenario, the cells are left empty

Trigger Context

The context in which the rule fires. Examples: inpatient order, outpatient order, predictive score

CDS Type

The type of CDS provided. See the Value Sets tab for examples.

Pre-Order Genetic
Testing

Indicates whether genetic testing is required prior to the drug order. See the Value Sets tab.

f)rug is ordered or indicated but no genotype result is on file

PAAR PAAR4Kids PAT PEAR PPII XGEN
(U Chicago) (St. Jude) (Vanderbilt) (UFL) (Mayo Clinic) (OSV)
Order confirmation
Trigger Context |Preemptive All orders screen if test Research protocol
results are on file
CDS Type Passive Active Passive
Pre-Order.Genenc Recommended Recommended Required
Testing




SLCO1B1 + simvastatin

Summary of Results Notification

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: If a phenotype term is not in use, the cell will be left blank.

Phenotypes correspond to the value set. See the "Value Sets" tab for details.
Types of notification are defined on the "Value Sets" tab.

Provider notification of a genotype test result

PAAR PAAR4Kids PAT PEAR PPII XGEN
Phenotype (U Chicago) (St. Jude) (Vanderbilt) (U FL) (Mayo Clinic) (0SU)
Normal/High Passive Passive Passive
Intermediate Passive Active + Passive Active + Passive
Low/Absent Passive Active + Passive Active + Passive
Indeterminate Passive
Possible Intermed. Active + Passive
Possible Low/Absent Active + Passive
Patient notification of a genotype test result
PAAR PAAR4Kids PAT PEAR PPII XGEN
Phenotype (U Chicago) (St. Jude) (Vanderbilt) (U FL) (Mayo Clinic) (0sU)
Normal/High None Active Passive
Intermediate None Active Passive
Low/Absent None Active Passive
Indeterminate None
Possible Intermed. Active
Possible Low/Absent Active




SLCO1B1 + simvastatin

CDS Summaries

Additional detail may be provided through site-specific workflow diagrams and supplementary information

Note: See the Value Sets tab for examples of CDS Type.

Simvastatin
Simvastatin is ordered, genotype test result is on file
PAAR PAAR4Kids PAT PEAR PPII XGEN
U Chicago) (St. Jude) Vanderbilt) (UFL) (Mayo Clinic) (OSV)
Phenotype CDS Type | Recommendation(s) | cDS Type | Recommendation(s) | cbs Type | Recommendation(s) | cDs Type | Recommendation(s) | cDS Type | Recommendation(s) | CDS Type | Recommendation(s)
Normal/High Passive No change Passive No change Passive No recommendation Passive No recommendation
. . ive + ive + ive + .
Intermediate Passive Drug or dose change Acuvg Drug or dose change AC“V? Drug or dose change Acuvg No recommendation
Passive Passive Passive
Low/Absent Passive Drug or dose change ACW? * Drug or dose change Actlv_e * Drug or dose change ACW? * No recommendation
Passive Passive Passive
Indeterminate Passive No recommendation
. ) +
Possible Intermed. Acuvg Drug or dose change
Passive
Active +

Possible Low/Absent

Passive

Drug or dose change




Value Sets

Genotype Test Status

Abbreviation Term Definition
Y Yes Allele is tested
N No Allele is not tested

Functional Interpretation

Abbreviation Term Definition
The allele is associated with increased activity/function
Increased relative to the reference (wild-type) allele.
The allele is associated with activity/function similar to the
Normal reference (wild-type) allele.
The allele is associated with decreased activity/function
Decreased relative to the reference (wild-type) allele.

Undetectable

The allele is associated with no detectable activity/function
relative to the reference (wild-type) allele.

Varies by substrate

The impact of the allele on activity/function varies by
substrate. Details will be provided separately.

Indeterminate

The data for the activity/function associated with the allele
are ambiguous, conflicting, or otherwise difficult to
interpret.

Uncharacterized

The activity/function associated with the allele is not yet
characterized.

Note: CPIC is in the process of developing standardized phenotype terms. The terms below may change in the future based on those activities.

Phenotype Terms for

TPMT + Thiopurines

Abbreviation

Term

Definition*

Examples of Diplotypes*

Normal/High

Normal (high) Activity

Metabolism that is usually exhibited by the plurality of
tested patients

Intermediate

Intermediate Activity

Enzyme function is decreased compared to patients with
high activity and increased compared to patients with low
or absent activity

Low/Absent

Low or Absent Activity

Little or no enzyme function

Indeterminate

Indeterminate

Based on genetic test results, the metabolism status
cannot be assigned

Possible Intermed.

Possible Intermediate Activity

Genetic test results that indicate the patient might have
intermediate TPMT activity

Possible Low/Absent

Possible Low or Absent Activity

Genetic test results that indicate the patient might have
little or no enzyme function

* The rules given in the definition may have site-specific exceptions




Value Sets

CDS Type

Abbreviation Term

Definition

Examples

Active

Specific messages are sent, but are not stored in the EHR
for future (passive) reference

Popup alert, phone call,
USPS letter, verbal
communication

Active + Passive

Specific messages are sent, information is also available
on demand.

Email, EHR inbox; examples
include those listed for
"Active" and "Passive"

Passive

No specific messages are sent, information is available on
demand.

Test results and
interpretations/consults via
the EHR or patient portal

Pre-Order Genetic Testing

Abbreviation Term Definition
Recommended Testing is recommended prior to drug order
Testing is required prior to drug order, institutional hard
Required stop

Provider Notification

Abbreviation Term

Definition

Examples

Active + Passive

Specific messages are sent, information is also available
on demand.

Verbal communication,
email, EHR inbox; examples
include those listed for
"Active" and "Passive"

No specific messages are sent, information is available on

Test results and
interpretations/consults via

Passive demand. the EHR
Patient Notification
Abbreviation Term Definition Examples
Specific messages are sent, but are not stored in the EHR |Verbal communication,
Active for future (passive) reference phone call, USPS letter
Test results and
No specific messages are sent, information is available on |interpretations/consults via
Passive demand. the patient portal

Active + Passive

Specific messages are sent, information is also available
on demand.

Email; examples include
those listed for "Active" and
"Passive"

None

Patient is not notified of the results.

Post-Test Recommendation

Abbreviation Term Definition
No recommendation No recommendation is provided
No change Follow normal prescription practices

Drug change

Recommend use of a different drug

Dose change

Recommend a dose adjustment for this drug

Drug or dose change

Recommend a change in drug and/or dose (the particular
recommendation may be explicit or left to clinical
judgement)
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Workflow Diagrams



SITE: University of Maryland GENE/DRUG: CYP2C19/clopidogrel TYPE: Research

Final therapy
Patient LHC choice provided
indicated

Clinical | agree to study Alternative therapy considered;

Team inclusion Cardiology Fellow orders drug of choice

Clinical If Poor Metabolizer or Intermediate

. Metabolizer, Critical Alert Call from Genotype result entered
Information Path Lab to Interventional into Powerchart
Systems Cardiologist
Cath Prep and .
Recovery Unit orders 6 cc blood Blood sample TGL:
- . : genotype
Labs CYP2C19 test in collected in Cath accessioned completed
PowerChart Lab

[Pharmacist
Genetic
Counselor

[Research Eligibility confirmed Deliver CDS to Cardiology team

Coordinator

Consent obtained Deliver results to patient




SITE: Ohio State University GENE/DRUG: CYP2C19/clopidogrel TYPE: Research

. Patient eligible for Patient informed by Patient counseled in
Patient | Coriell Personalized email that genotype person by OSU GC if
Medicine study available in portal randomized to active arm
A A <
Clinical Physician informed by Physician receives OSU
Team email that genotype GC summary report for
available in EMR patients in active arm
% —
Clinical ) ) : :
Information Genotype available in Genotype available in
Systems EMR patient portal
A /
( |
Coriell ; Coriell uploads genotype Coriell randomizes patients
Labs 0”? geno ylpes P to patient portal and to active (OSU GC) or
sallva sample emails genotype to RC control arm (no OSU GC)
\ A ) d Y
r )
Pharmacist
\_ Z
r Y r Y \
Genetic Coriell GC is available by OSU GC contacts and OSU GC writes summary
Counselor phone for questions from then counsels in person P report and sends to
patients in control arm for patients in active arm physician
| Z
v—I v 1 3\
. genotype into
Coordinator sends to Coriell EMR




SITE: University of Florida GENE/DRUG: CYP2C19/clopidogrel TYPE: Clinical

Pharmacist

Pharmacist reviews

Patient Patient Patient and
atien undergoes prescriber discuss
PCI treatment decision
¥ A—h <
Clinical Prescriber Phlebotomist/nurse Prescriber
Team orders =3 obtains sample and orders
CYP2C19 test sends to lab clopidogrel
| Z
> 2 )
Clinical In-basket EMR If genotype available, CDS
nformation message sent to alerts indicating genotype +
Systems clinical pharmacy therapy recommendation
A V),
v 3\
Clinical lab performs
Clinical lab adds
CYP2C19 genotype =
Labs tesgc yp % result to Epic
Z
)

Pharmacist reviews

( ~ Y =2 Y ~ Y 5 Y  A~AY

(O 5 )

patient chart for — alternative therapies with
needed follow up interventionalist team
<7
)
Genetic
Counselor
Z
)
Research
Coordinator
J




SITE: University of Florida GENE/DRUG: CYP2C19/clopidogrel TYPE: Research

Patient Patient has clinical
auent | cvpoc19 test ordered

<
Clinical
Team
Z
- - \
Clinical Genetic data moved
Information into Integrated Data
Systems Repository
A y,
e v
Clinical lab performs *allele translation
Labs CYP2C19 genotype ==3» software checks for
test on broad array consent status
\
’ * )
Pharmacist
\_ Z
<
Genetic
Counselor
Z
Y / )
Research RC obtains RC provides Leftover sample is picked

Coordinator leCtronic — j—

patient consent

Biorepository staff list of
consented patients

-

up to be stored in
Biorepository
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Electronic
Order

Paper Order
Requisition

PREDICT Result Reporting Architecture

Molecular Laboratory Systems

Vanderbilt

Enterprise Services
: . |
gzttlairlg Quality g:zﬁurt'l Automated Genotype fo
~—» Lab System (HL?) Review [ (released) | » Phenotype |« Phenotype
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A
Genetic Genetic Drug-Genome
Testing Results Interactions Rules
Instrumnt (pending) (interpreted Engine
results)
y h 4
r i Patient Decision
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ae ﬂ:z:l.)fe p Actionable / Service Service
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Genotypes Genotypes
Clinical
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Support
Clinical Systems
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All PGen Results Interpreted

Receive
result

Qc

Place result

—>! into EMR

Flowsheet

Add genotype-
specific
interpretation to
EMR, with pt-specific
notes as needed

Priority
result?

Pt on
high-risk
drug now?

Yes

Medication
reconciliation
discussion with the

clinicians on service

v

Add PG
problem to
problem list

!

“PG problem
added” email to
attending MD,
NP, and fellow

No

St. Jude

Pt agreed to
receive results
in letter to
ome address?,

Yes

Send result
letter USPS




St. Jude

Pre-test: drug order attempt, no genetic tests; general case

High-risk
drug order
attempted

¢ |nPt/OutPt/
Clinic

¢ Order,
Modify,
Refill,
Verify

Post-test: drug order attempt, genetic results available;

general case

High-risk
drug order
attempted

¢ InPt/OutPt/
Clinic

¢ Order,
Modify,
Refill,
Verify

Any related Any related Yes
genetic test genetic test
ordered? resulted?
No ¢
PELTTTET TP PT T . ™ =
. ) rug order
“Test is Override, = atteri ted”
recommended” p==2 3=  document 3y email fo e
alert to clinician| & reason .
R : PharmDs

Problem list
entry from
priority result
present?

Yes

“Changes
recommended”
alert to user

Recommend
* Changing dose
» Changing drug
* Monitoring

R Order genetic
" n .
> test

Continue with
drug order

A

Override,
document
reason

Continue with
drug order

Advertised lines of support information

* Contact PG PharmD; phone, email

* www.stjude.org/pg4kds;
www.pharmgkb.org

* PG Formulary (linked from hospital
formulary)

* Contact PK research nurses; phone,
email
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