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VHA Overview

* 168 Medical Centers
« 1,047 Outpatient Clinics
* 135 Community Living Centers

* 113 Domiciliary Rehabilitation
Treatment Programs

« 60 Mobile Sites of Care

« 300 Readjustment Counseling
(Vet) Centers

80 Mobile Sites of Care

« >9 Million Veterans receive care 1,227 sites of care throughout

the US with ‘single’ Electronic
Health Record (EHR)

« ~7 Million using pharmacy
benefits
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Why does VA need a dedicated program to
implement PGx?

Lessons Learned
iﬂﬁ PGx implementation is a 'team-sport’

VA began piloting pre-emptive, panel-
based PGx testing in 2019, catalyzed by a
donation from Sanford Health to bring
PGx to 40 pilot sites (2019-2024).

Goals @

* Increase the value of PGx testing @

Prescribers from all disciplines are our number one customers

3o

Pharmacists are necessary force-multipliers in implementing
PGx

>,

Pre-emptive PGx testing requires a different delivery model
than traditional lab-testing

-

Implementation science is needed to design, evaluate, and
improve PGx implementation

* Reduce the barriers to using PGx testing

iig)
v

PGx testing funding and clinical decision support (CDS) are
necessary but not sufficient to support widespread adoption

¥
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Build ‘end-to-end’ provider support for
implementing PGx at any facility

© 0 O

Access to panel-based Learning community Educational materials Remote pharmacist Clinical decision
PGx testing for more of practice to review testing and support for direct patient support systems
than 40 medications interpretation care and population

health management

®
CPP On Site t&‘
Local PGx trained PGx trained Return of results Provider-friendly Data warehouse
Pharmacist to lead pharmacist for to patients summary of PGx
the change in post-testing test results in EHR
practice behavior consultation
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Build ‘end-to-end’ provider support for
implementing PGx at any facility: Access

Access to panel-based
PGx testing for more
than 40 medications
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Primary PGx Panel

Abacavir
Atomoxetine
Brexpiprazole
Clobazam
Dapsone
Doxepin
Fluorouracil
Fosphenytoin
Lansoprazole
Methylene Blue
Omeprazole
Pegloticase
Pitavastatin
Rasburicase
Siponimod
Thioguanine

Venlafaxine

Amitriptyline
Atorvastatin
Capecitabine
Clomipramine
Desipramine
Efavirenz
Flurbiprofen
Ibuprofen
Lovastatin
Metoclopramine
Ondansetron
Phenytoin
Pitolisant
Rosuvastatin
Tacrolimus

Tramadol

Voriconazole

Aripiprazole
Azathioprine
Celecoxib

Clopidogrel

Deutetrabenzine

Eliglustat
Fluvastatin
lloperidone
Meloxicam

Nitrofurantoin
Pantoprazole

Pimozide
Pravastatin

Sertraline

Tafenoquine
Trimipramine

Vortioxetine

Atazanavir
Belinostat
Citalopram
Codeine
Dexlansoprazole
Escitalopram
Fluvoxamine
Imipramine
Mercaptopurine
Nortriptyline
Paroxetine
Piroxicam
Primaquine
Simvastatin
Tetrabenazine

Valbenazine

Warfarin
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Genes Alleles Testedt

ABCG2
CYP2B6
CYP2C cluster

CYP2C19

CYP2C9

CYP2D6

CYP3A5
CYP4F2

DPYD
(NM_000110.4)

G6PD

HLA-B*57:01
screen

NUDT15
SLCO1B1

TPMT

UGT1A1

VKORCH1
(NM_024006.5)

c.421C (p.GLN141)
*5, *6, *7, *18, *22
9.96405502G

*2,%3,*4,*5, %6, *7, "8, *9, *10, *16, *17,
*22,%24,*25, %26, *35

*2,*3, %4, *5, *6, *8, *11, *12, *13, *15,
*16

*2,%3,*4,*5, %6, *7, "8, *9, *10, *12, *14,
*15, *17, *21, *29, *39, *41, *42, *49, *56,
*59, *114, allele duplication

t3' 'B, tT

*3

c.299 302del, c.557A>G (p.Y186C),
c.703C>T (p.R235W), ¢.1129-5923C>G,
c.1236G>A, c.1156G>T (p.E386"),
c.1679T>G (p.I1560S), c.1898del

(p.P633Qfs), c.1905+1G>A, c.2846A>T
(p.D949V), ¢.2983G>T (p.VOI5F)

B, A, Asahi, Canton, Chatham, Cosenza,
Mediterranean, Coimbra-Shunde,
Vancouver, Kaiping, A-202A_376G, A-
968C_376G

positive
*2, *3! *4’ *5‘ *6, *?, *8’ *g
*5, *14, *15, *37

*2,*3A, *3B, *3C, *4, *11, *14, 15, *23,
*29, *41

*6, *27, *28, *36, *37

c.-1639G=>A
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Access to PGx testing

As of June 13, 2024

Navigation Site Implementation Status

EXCLAIM Facilities™®

PGx Testing Available Coming Soon

> 6

VISN Implementation

Filters
EXCLAIM Facility*

All i 2024 Mhcroefl=Temns | @] @ o - ey N Sooma
B Microsaft Bng Corparation " Diar=s, L o
)

Station Number

All

Location

Huie ii BT s § o

PGx Testing Status i e 121 2094 Wicromefl Terms
I Moot B Corpemation Havana I Mo i) Corper
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PGx Orders: Cumulative Volume & Provider Count

as of June 13, 2024
74340 4/1/2019 6/12/2024
Cumulative Orders First Order Date Most Recent Order Date
Count of PHASER Orders Ratio of PHASER Orders Placed Count of Unique Ordering
Placed in Last 30 days per Provider in Last 30 days Providers in Last 30 days
Compared to Previous 30-day Compared to Previous 30-day Compared to Previous 30-day
Period Period Period
Cumulative Order/Sample Count Cumulative Provider Count
@ RunningTotal of Orders @RunningTotal of SampleCount B
80K
gk
w 60K §
2 40K % -
ﬁ )
< E
T 20k a 2K
0K oK
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
Year EnteredDate
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PGx Orders: Patient Demographics

as of June 13, 2024

Patient Age Group Patient Race/Ethnicity Patient Gender
. @ WHITE
3845 (5%) 2964 (4%) (1a0) -
1887 13242 (18%) AgeGroup 44;’9‘:ﬂ fHWt.‘ @®BLACK OR AF..
(25% ®15-40 {EE:E:I:: ® (Blank)

9309 @ 41-50 @ Hispanic or La...
(12%)
®51-60 Unknown
®51-70 ['!l'f;--_ @ Multiracial
%)
& 71-20 @ ASIAN
15539 (21%) o, @81 AMERICAN 1...
3082 (18%) 49850 (67%)

@ NATIVE HAW...
@ WHITE NOT ...
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PGx Orders: Provider Specialties

as of June 13, 2024

Provider Specialty (Count of Provider) Provider Specialty (Count of Orders)

department department
=
117 14 @ Primary care/... 845 @ Primary care/m...
e . gy (098] S 2290 (3%)(19%) I o
332 [4%) =5 2814 (37%) @ Mental health 31578 (40%) @ Mental health

4506

\|

819

119 @ Pharmacy (6%) @ Pharmacy
@® Other @ Other
® Oncology/he... @ Oncology/hem...
@ cardiclogy @ cardiclogy

264 . 14279 .

(119) primary care (18%) primary care
@ Surgery @ gastroenterology
2102 (28%5) @ gastroenterolo... 19134 (24%%) @ Surgery
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Factors associated with uptake in PGx testing

OR 95%LL95% UL p-value

| /) sex
Femalevs Male 1.00 0.95 1.05 NS
| i Age (years)
18-39vs 70+ 1.65 1.53 1.78 il
g 40-49vs 70+ 1.39 1.30 1.49 il
*;E 50-59vs 70+ 1.22 1.15  1.30 Forx
§ 60-69vs 70+ 1.07 1.01 1.12 *
& | Race/Ethnicity
nH Black vs nH White 1.46 1.38 1.55 *xE A Provider sex
H H Hispanic vs nH White 152 1.39 1.67 *xX I Femalevs Male 1.15 1.11 1.20 wk
Factors Associated with . - 8
. o Othervs nH White 1.18 1.08 1.27 S Provider age (years)
[] 1]
Obtalnlng a PGx Test Order: o | Married £ 18-39vs 60+ ik | =
— Yesvs No 1.10 1.06 1.14 Fx ‘©  40-49vs 680+ 1.62 1.53 1.72 LR
(n_24,073 cases and matChed Area Deprivation Index Quarter@ E 50-59 vs 60+ 1.31 1.24 1.39 *wk
4vs1 1.04 0.98 1.10 NS .
O Provider type
contrOIS) 3vsi 1.05 1.00 1.11 NS = P .
5vs 1 1.06 1.00 113 = w NP/PAvs Physician 1.08 1.05 1.12 HEE
missing vs 1 1.34 1.19 1.51 *xx E Pharmacist vs Physician 1.45 1.39 1.50 HEH
Distance to VHA (miles) ; Provider caseload (Tertile)<
P?:sVESRde - - Sof" SEEE IS | T Middle vs Low 0.97 093  1.00 NS
education mailer- Sen 2
Yesvs No 109 1.00 118 . E High vs Low 0.91 0.87 0.95 e
Charlson Comorbidity Index i PHASER Educational Mailer OptIn
\Y

1vs0 0.88 0.83 0.93 R Yes vs No 2.74 2.58 2.90 HEH
2vs0 0.92 0.86 0.98 *
3vs0 0.85 0.79 0.91 *Hx

4+v0 0.87 0.81 0.92 *xX
Depression Diagnosis

Yesvs No 1.22) | 1107 | 128 el
PTSD Diagnosis

Yesvs No 1.05 1.00 1.10 NS

Abigail Silva, Deepak Voora, Rebekah Ryanne Wu, Brian Has PGx Drug Allergy

Bartle, Catherine Chanfreau-Coffinier, Allison Hung, Corrine |. Yesvs No 140 133 1.47  we
Voils (unpublished) Unique PGx Prescriptions®
v 2+vsO ik | N =
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Build ‘end-to-end’ provider support for implementing
PGx at any facility: Implementation and Education

© ©

Learning community Educational materials
of practice to review testing and
interpretation

CPP On Site >
D

Local PGx trained PGx trained Return of results Provider-friendly
Pharmacist to lead pharmacist for to patients summary of PGx

the change in post-testing test results in EHR
practice behavior consultation

ONCOLOG)

C A s@2e%“ SHOULDER to SHOULDER U.S. Department
Oose Y & Every Step of the Way of Veterans Affairs

T
Aoty N



Enhancing education and implementation through a
PGx trained Clinical Pharmacist Practitioner (CPP)

2019-2023 CPP Roles and Responsibilities
a

* Framework for PGx testing
« Limitations to educational outreach x Local implementation of
I ‘ « Lower than anticipated uptake i PGx testing

Main focus: Pre-emptive PGx testing

4

PGx guided clinical care

2023 and Beyond to Veterans
- N . « Increase adoption within and
CPPOnSite | .0 across facilities -
~ X + Knowledge transfer to frontline
A providers/pharmacists PGx education and training to
harmacist providers
: * Main focus: Reactive PGx testing P P

QNCOLOG)
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Clinical Workflows Overview

CPPs implement PGx clinical

SMEs across clinical specialties: PGx clinical workflows include: workflows:
* lIdentify specific patient subgroups who * Metrics to measure uptake and * Utilize implementation resources
are more likely to benefit from PGXx in appropriate use of PGx testing including toolkit, PowerPoint presentation,
the near term o fact sheet, and CPIC guidelines available
* Collaborate on when and how to * Resources consisting of pre- and post- in a single package online
integrate PGx so that results are test dashboards, EMR clinical decision
available when needed support tools, and educational * Apply PGx test results to support care
material targeting prescribers coordination

* Guide clinical decision support tools:
* Drug gene alerts
* Population health management

®* Therapy and dosing
recommendations

Implementation strategies are infused into the foundation of each clinical pathway:

* Increase demand and mandate change * Revise professional roles * Change record systems
* Train and educate providers and stakeholders * Audit-and-feedback * Prepare patients to be active participants
* Implementation facilitation * Data warehousing * Centralized technical assistance

QNCOLOGY
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Road to Implementation

Phase 1: Phase 3:

Phase 2: Clinical Workflow

Clinical Workflow Development :
Implementation

Implementation Planning

» SMEs identify patient population
and draft clinical workflow

* Finalize implementation resources
(implementation toolkit,

* Local leadership, provider, and
pharmacist education

» Stakeholder buy-in from SMEs implementation PowerPoint, flow * In-services
» Assess operational and technical map, in-service PowerPoint) * 1:1 education targeted at front line
feasibility, clinical workflow metrics » SMEs test dashboard for providers

and dashboard feasibility functionality to ensure patients in
need of testing and those with
existing test results are identified
» EHR clinical decision support:
* Pre-test

e Post-test

Monitoring of Implementation

* Reports with metrics for percentage uptake and concordance at provider, facility, VISN, regional level

| ONCOLOG,
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PGx Clinical Workflow Updates

Resources supporting CPPs with

Focus: Improve antiplatelet workflow implementation:

~ efficacy and safety following
percutaneous coronary
intervention

Launch: February 2024

‘P Implementation: 34 systems

&HO} Implementation toolkit

B Implementation presentation, In-service
presentation

?,:t Data tracking

DPYD and Fluoropyrimidines

Focus: Medication safety
" Launch: April 2024
“P Implementation: 49 system Pittsburg Test2Lern

=s| Provider-Facing Fact sheets

o Ihird party PGx educational
Iv_:' opportunities through University of

QNCOLOG)
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Current and Future Clinical Workflows

Cardiac Cath Lab February 2024
DPYD and Fluoropyrimidines April 2024
T et oot mety e
Interventional Psychiatry for Treatment of Depression August 2024
Depression Management October 2024
Carbamazepine and HLA-B December 2024
Tacrolimus and CYP3A5 FY25
Irinotecan/lrina’;e;zg;g)é)j;rgs/: and UGT1A1 FY25
Antipsychotics FY25
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Build ‘end-to-end’ provider support for implementing
PGx at any facility: Population Health Management

o

Remote pharmacist
support for direct patient
care and population
health management
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PGx Population Health Management

Enabling Features

E Pharmacovigilance is an established
@ practice in VA medication safety

* Incidental findings e Telehealth capabilities allow pharmacists

« Concomitant medications to cross health systems and state lines

» Heritable conditions & PGx trained pharmacists at local, regional,
and national levels

« Surveillance for new, high-risk

drug gene interactions despite

CDS systems.

Centralized PGx database of all PGx test
results

Dashboards that evaluate and resolve
%‘iﬁ existing medications/PGx results for
potential intervention

oNCoLog
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PGx Population Health Management Workflow

Identify and risk-
stratify actionable
active drug gene
interactions and
heritable disease
findings

Document heritable
disease finding
(G6PD, UGT1A1,
DPYD*, RYR1*)

Choose A

Triage the level
of review and
documentation
required

Notify the
patient

Notify the
provider

High risk (e.g.,
clopidogrel in
new PCI)

Moderate risk
(e.g., chronic
PPI)

Low risk/No meds

Follow up with
the patient

QNCOLOGY
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Ordering
provider

Usual care

If needed, refer to
Medical Genetics
or Medical
specialist

« Communicate and coordinate with
prescriber on any recommended
interventions after review for high-risk
interactions

If needed, communicate with patient on
accepted interventions

* Defer to next scheduled appointment
with prescriber

U.S. Department
of Veterans Affairs




Build ‘end-to-end’ provider support for
implementing PGx at any facility: Data Warehouse

e

Clinical decision
support systems

=,

Data warehouse
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PGx Data Warehousing

%) Choose A

Centralized PGx
Databases

Ingests data from referring
laboratories and EMR regarding PGx

Standardizes to common taxonomy

Ability to re-interpret, archive, resolve
discrepancies over time

Consensus 'rules' for interactions and
recommendations

Data pipelines to CDS systems

Quality Improvement
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Interruptive CDS systems for over 50 medications

| Order Checking

sons (required for High Severity only)

Total Alerts

33,501

Unique Patient

i1 of 1) FPharmacogenomics Test Warning - Consider Alternative Agent A OverrideReason_clean

@ refill

ACTION: Consider alternative to codeine (and meds metabolized by

CYP2DE) . Patient may experience insufficient pain relief
based on pharmacogenomica (PGx) results.

6.28K II'IGIEEtI-DI"‘IJLJS'.I'IEd

(43.63%) ® will monitor

ALTERNATIVES:

* Non-pharmacological creatments

* Non-opicid analgesics (e.g., NSAIDS)

# If an Opioid is indicated, do NOT use:
- Tramadol

- Hydrocodone
- Oxycodone
r

% Of Patient Test

16.89%

Total Provider

7,997

@ not specified

® dose adjusted

® Previous Adverse Rea...

@®home med

@ clinician reviewed
Patient is a poor metabolizer of CYPZDE. = =
Far fawer active metabolites form than expected

resulting in reduced pain relief.

®home meds
@ NCOTED BY PCP

RESQURCES ¢

* Clinical assistance: order local or interfacility

pharmacogenomics consulc

Information on testing: go to httpa://bit.ly/PHASERhome

* Feedback on this alert: email PHASER-CROCEva.gov

* Non-clinical support: IM or email PHASERtechsupport@va.gov

®home medication

#

Last Occurrence Date

6/12/2024

Accept Order

Cancel Order

Dhrug Interaction Monograph

ONCOLOGY
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Bringing PGx data to PGx Clinical Pharmacists

Ability to focus individual health system

&2 Search
Favorites Browse

VISN VISM 07 v Station

| (508) Atlanta, GA, (509) Augusta, G | %

Division ‘ (508) Joseph Maxwell Cleland Atla ‘ ~ Rx Provider |ABBAS,ALIZEH,ABDALLA.ABUBAKE| v
Clinical workflow(s) ‘C\opidogrel.Fluoropyrimidmes.Me | v e Prescription Source |VA Community Care RxNon-VA | ~
Gene ‘CYP2C19‘CYP2C19 + CYP2D6.CYPE| N ~ Review Reason(s) *Optional - Select all.Intervention | v
Actionable Intervention ‘ Review Drug-Gene Interaction | ~ Priority Level | High Priarity | v
N

[< <o of1 > > ) @ 100% v o = o 7
Ak PGx Impacted Medications Post-Test Patient Report | Definitions | _ Priority Panel | Dashboard

D (Beta Testing)

Ability to mark as
Feedback Campaign Page Pre-Test Report ‘reviewed, by CPP

Total Patient Alerts: 1

i

PGx Order PGx Result Impacted Medications Potential Intervention Irch_n:e_nhl
inding

Ordered By: *Unknown at this CYP2D6 - ULTRARAPID TRAMADOL HCL 50MG TAB
time™ METABOLIZER

Patient Review(s) - List Management

Avoid codeine and tramadel use due to potential for toxicity

Click Here to Review
Last Released: 1,/2/2024
Race/Eth: Black or African American Date Resulted: 6/29/2023 First Issued: 12/29/2023
Genotype: *1/%17 X4N Prescribed By:
PC P:M Priority Level: High
Team: H3V-PACT-05
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Dashboards to allow audit-feedback and targeted
provider education

Drill downto | [ PG Testng Completd | May Necd PGx |
Quality Indicator individual health |  wordiow | P e
Benchmarking to regional

systems : .
Oncology - peers and national metrics

Fluoropyrimidines

Oncology -

Station Name Fluoropyrimidines

1.7 20.0 12

Oncology -
Flueropyrimidines

Station Name 333 200

% of patients on Fluoropyrimidines + PGx Station Name Oncols)g:,r - 100.0 200 PrOV|der ||Sts
ordered Flusropyrimidines
Station Name Oncology - 385 20.0 to target

Fluoropyrimidines

education.

Oncology -

Station Name 0.0 200

Fluoropyrimidines T
Station Name Oncology © 1 0.0 20,0 12
Flueropyrimidines
Oncology -
Fluoropyrimidines T 20.0 20.0 484
) Oncology -
Station Name Fluoropyrimidines ‘[‘ 7.7 20.0 12
Station Name Oncology © 1 333 20,0 2
Fluoropyrimidines
% of patients on Fluoropyrimidines + PGx . Oncology -
results Station Name Flueropyrimidines T 100.0 20.0 0
1 Oncology -
Station Name Fluoropyrimidines T 385 20.0 8
Station Name Oncology - 1 0.0 20.0 2
Flueropyrimidines
) Oncology -
Station Name Fluoropyrimidines T 0.0 20.0 12
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Bringing PGx data to Prescriber specific clinical

dashboards

STORM Patient Detail Report
Stratification Tool for Opioid Risk Mitigation

VA

« Stratifies risk of overdose
* Identifies modifiable risk factors
» Displays PGx results for codeine/tramadol users

Pages D File ~

@ share Q Getinsights (3 2 Ean - ®@n-o > ¢

New! Thiopurine Monit

US. Department
of Veterans Affairs

New! TPMT Testing All P.
| et Most Recent Labs

Mew! Patient Lab

Laboratory Monitoring for Thiopurines Last Lab Values

Phenotype Intes

Select VISN and/or VISN Station
TPMT Result Quick Refe ect all

(Blank)
! ol hes: s If not, the Labs Current value will be No.
fr es e

©Home

Find patients re a thiopurine medication (azathioprin 2 or thioguanine) in the last 90 days.
The patients are screened for labs available in the following time periods (lab/# days)" alk phos/180, ALT/90, AS
Count (ANCYS

, Bilirubin/180, Absolute Neutrophil
(only reported lab results displayed; manual calculation from differential is not captured), Hemoglobin (Hgb) telet (P90, and Serum

« Factors that may increase ADE risk: Lack of monitoringfLabs not curment or Laboratory results of critical value (based on the Most Recent Lab Values table), TPMT Metabolism

Labs Current - within date range
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= CART-Agies (V5 Pre 50010} In use bys CART-0L-TIST, 1 (Test) 2 Stes 999

File A Replt Seftigs Taed Help
TEST, PATIENT 1 Hia Rages) || W9 onemcled (o EHR Las! lmapial Adisson.
1236701 WEBE T ezl Dacharged: N
Histary Loz Sedaton'Conseat Plan | Summany
Prioe Cardiavasnilar Kistary [most recant] Shaw History | Comastst Comitinns 1
Peripheral Vascu Disease  Cevebrovascular isease PTS0
" + | = = = _
DansleTi ]
Soka 4 [Hane - . Lang Diseads Shwp Agnid Dipresain
Cotenary Susmany a3 = =
Cardiac CATH + | |Hane v *|  Rena Dooace Om Dalyos
ot AifHane 3 Liver Diseae Hizoral Abusa i Drug Use
CED +[Hara -
Comments
Er + |[Hare -
M Presemim Saak Rick Fartors
Acrtic Vahe Procedure |+ |are - = TabaccnUse Hypeansios DOyshpdsmia
3 WV Proc e Dot - [ 2
Mhtral Vaba Precodurs | 4 |[Hara = = [Drabeles Dishetes Therapy
A Susgery Detals - -
Hartic Vabm Sugery | #]{Hone % | Aanal FitsllationFitte: Family History of CAD Age < 55}
N Siroery Deimids - -
Whirsl Vb Ses + [Hors - -
as Comments
CABG + Hare -
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Discordant Medication Orders: Pre-Post Comparison

as of June 14, 2024

% Discordant by Month
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Analysis of first 46,000 patients tested
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Summary

* VA has the evidence to demonstrate that PGx can improve health outcomes
* Implementation barriers exist beyond access/cost of PGx testing

* Investments are needed to shift the balance of perceived value vs. barrier of PGx
* PGx is as much a behavioral intervention as it is a medical one

« Existing front line health care providers like pharmacists can be upskilled and enabled to
drive practice change

Future Directions

} Expand access to PGx testing an Perform cost analyses from payer

i perspective

Reduce variation across geographic location, o |
pharmacist investment model, and EHR (27 Conduct clinical outcomes analysis
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Questions

If you have any additional questions, please contact deepak.voora@va.gov.

THANK YOU
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