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Background

« Warfarin PGx algorithms resulted in increased risk to African Americans (AAs)

» Resulted in guidance to consider population-specific drug dosing algorithms for

warfarin
| vkoRc1 and cyP2ce*2 and 3 genotype available? |
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Objective

To test the ability of focused clinical pharmacogenomic
(PGx) SNP panels to estimate individual genetic
ancestry (IGA) and implement population-specific
warfarin guidance within our PGx results delivery
system for AA patients starting warfarin.
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Methods

1000 Genomes Project

16 Populations (N=1,572)

VIP Panel Genome-wide Genotypes | Preemptive PGx Panel
(122 SNPs) (871,553 SNPs) (243 SNPs)

VIP, Very Important Pharmacogenes; AFR, African; EAS, East Asian; EUR, European;
ASW, Americans of African Ancestry in SW USA; CEU, Utah Residents (CEPH) with
Northern and Western Ancestry; AFR, African; EAS, East Asian; EUR, European.
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Results

Evaluating Accuracy of Clinical PGx SNP Panels

Validation

Cohort GW (871,553) PE PGx (243) VIP (122)

Ancestry Proportion £SD Proportion #SD tMAE *SE P Proportion £SD *MAE *SE P
AFR 0.78 £0.16 0.78 £0.18 0.06 £0.01| 0.53 | | 0.79 £0.19 0.07 £0.01| 0.3

ASW EAS 0.02 +0.08 0.05 +0.10 0.03 +0.01| 0.1 0.05 *0.07 0.05 +0.01| 0.1
EUR 0.20 £0.11 0.17 £0.14 0.07 £0.01| 0.08 | | 0.16 £0.18 0.13+0.01| 0.04
AFR 0.00 £0.00 0.01 £0.01 0.01 £0.00| 0.46| |0.01 *0.03 0.01 £0.00| 0.12

CEU EAS 0.00+0.00 0.01 +0.03 0.01 £0.00| 0.82| |0.02 *0.07 0.02 +0.01| 0.08
EUR 0.99 +£0.00 0.98 +0.03 0.02 £0.00| 0.32| |0.97 *0.08 0.03 £0.01| 0.09

ASW, Americans of African Ancestry in SW USA; CEU, Utah Residents (CEPH) with

Clinical PGx panels can accurately estimate IGA when

Northern and Western Ancestry; AFR, African; EAS, East Asian; EUR, European; MAE,
mean absolute error; SD, standard deviation; SE, standard error.
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Predictive Power of PGx Panels to Identify Patients
with 270% AFR Ancestry

ASW (N=61)

VIP Panel GW Panel PE PGx Panel
(122 SNPs) (871,553 SNPs) (243 SNPs)

<70% AFR j 270% AFR <70% AFR @ 270% AFR <70% AFR j 270% AFR
8 out 10 42 out of 51 (n=10) (n=51) 9 out 10 44 out of 51
Panel Sensitivity Specificity PPV NPV

PE PGx 86.3% 90.0% 97.8% 56.3%
VIP 82.4% 80.0% 95.5% 47.0%

Clinical PGx panels can correctly assign individuals to
population-specific categories and estimate IGA with a
high level of accuracy

@] THE UNIVERSITY OF

C H ICAG O Biological Sciences Division/Department of Medicine



Estimated IGA of Real-World Patients Undergoing Clinical
PGx Result Delivery

« ~18% fell outside the 70% genetic cut-off threshold
— ~16% of the 1000 Genomes ASW population have <70% AFR ancestry.

« ~20% of self-identified AAs would not be assigned to the AA-specific
algorithm

AFR Ancestry Proportion
& 2 oo
- L F\ L L |

University of Chicago African American Patients

Distribution of individual ancestry estimates among African American University of Chicago patients. Blue box
represents patients with <70% genetic AFR ancestry (21/115 individuals; 18.3%).
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Performance Comparison of Warfarin Dosing
Algorithms for African American Patients With <70%

AFR Ancestry (N=26)

: Warfarin dose . Within
Algorithm (mean +SD) Pearson’s r 20%"
Therapeutic 45 4 +15.2 NA NA

dose
AA-specific PGx 46.2 £10.8 0.60 65.4%
IWPC PGx 434 +9.4 0.33 50.0%

Warfarin dose is in mg/week
NA, not applicable
"Prediction rage fell within 20% of the actual required dose.



Population-specific warfarin dosing algorithms implemented in the institutional
PGx clinical decision-support system - Genomic Prescribing System
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® cnicaco  Genomic Prescribing System DEMO™

Patient Roster PGx Drugs
Admission Meds All Drugs All Drugs (Compact) Yellow/Red Q A
Collapse All Show Legend

PGx Signal Drug PGx Alternatives Level of Evidence

f Warfarin None

| This summary provides a predicted stable warfarin dose for your patient. ‘
|

This recommendation importantly is tailored for your patient after accounting for the fact that prediction algorithms must incorporate known racial differences in warfarin
dose requirements.
-
lThis summary is seecmc for the fact that your patient has self-identified as African American. I
EVIDENCE
LEVEL 3

Variable Result
Age 40
Weight 58.2 kg
DVT/PE true
CYP2C9 Star Alleles *8/"
rs9923231 Genotype GG
rs61162043 Genotype GG
rs7089580 Genotype AT
rs12777823 Genotype AG
Race Black or African American
Computed Daily Starting Dose | 7.1 mg/day

© 2012-2019. Developed by the Center for Personalized Therapeutics and the Center for Research Informatics

O'Donnell PH, et al. Clin Pharmacol Ther. 2012;92(4):446-449
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Conclusion

« Small clinical PGx panels can accurately estimate IGA
when compared to genome-wide genotyping.

« The AA-specific warfarin algorithm outperformed the
IWPC algorithm for AAs with <70% genetic AFR
ancestry.

 Integration of IGA enabled the deployment of population-
specific PGx CDS guidance in our clinical workflow.
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