
VA National Pharmacogenomics Program
Deepak Voora, MD

Acting Executive Director, VA National Pharmacogenomics Program
Director, VA PHASER Program

VA National Oncology Program
Durham VA Health Care System

Associate Professor of Medicine
Precision Medicine Program

Duke University



Overview

VA PHASER program VA National Pharmacogenomics Program PGx Learning Health System



VA Pharmacogenomics 
Testing for Veterans 
(PHASER) Program



1,227 Sites of care throughout the U.S.

4

• 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 Vet Centers

• **NOTE: The number of sites of care is NOT a total of the categories listed 
below, as several of the sites are also listed in multiple categories (e.g., there are 
135 CLCs within the 168 medical centers)

• Source: VSSC QES 1st Qtr FY16



VA PHASER Program 
Overview

• Public-private partnership between 
VA and Sanford Health Care in Sioux 
Falls, SD

• PHASER can provide panel-based, 
pre-emptive pharmacogenomic 
testing to up to 60 VA healthcare 
systems

• PHASER positions VA to be a leader 
in the field of precision medicine 

• The largest, most effective, and
integrated PGx program in the US



Pharmacogenomic Testing Can Reduce 
Toxicity, Improve Efficacy
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Pharmacogenomic Testing Can Reduce 
Toxicity, Improve Efficacy
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Medications impacted by PGx are commonly 
prescribed

Update of analyses presented in Chanfreau-Coffinier et al JAMA Netw Open. 2019;2(6):e195345

Approximately 1 in 2
Veterans prescribed a 
medication informed 
by PGx panel control 

over 4 years

Approximately 1 in 10
will have a prescription 

modified by test

This could impact over 
3 million Veterans

This could impact over
600,000 Veterans



How do we connect the dots from PGx research 
into practice?

Human
Genome 
Project

Personalized & 
Improved 

Health 

?
Slide adapted from Geoffrey Ginsburg, MD, PhD

Realizing the Promise of Genomic Medicine

Clinical Trials

??



Just some of the questions a provider may have 
when thinking about using PGx clinically….

• How do I identify which of my patients need PGx testing?
• How do I know if my patient has already had PGx testing?
• What test do I order?
• How do I learn to interpret test results and apply them to patient care? What if I 

forget?
• How do I adjust (or not) medications based on PGx test results?
• How do I communicate with my patient PGx test results and their implications?
• Where do I go for help when integrating PGx into clinical care?



PHASER provides an ‘end-to-end’ solution for 
implementing PGx in any VA health system

Provider-friendly 
summary of PGx 

test results in VistA
Imaging

Return of results to 
patients is handled 

by the PHASER 
program

Educational materials (TMS 
modules and written 

materials) to review testing 
and interpretation

Pharmacogenomics 
trained pharmacist

for post-testing 
consultation

EHR Templates to 
facilitate 

documentation/
ordering

Automated clinical decision 
support tools for point-of-
prescribing alerts for drug-

gene interactions

Learning community of 
practice with a PHASER 

listserv and monthly case 
conference



What type of genetic testing does PHASER offer?

Testing performed on single 
EDTA blood sample

No testing beyond these genes 
(e.g., no testing for cancer 

or
cardiovascular risk)

Sample destroyed once results 
returned to VA

DNA testing for common, 
actionable, genetic variants in 
11 well-described 
“Pharmacogenes”

Drug metabolizing 
enzymes (i.e., 
cytochrome P450)

Drug transporters

Drug targets

CPIC Level A:
Preponderance of evidence in 
favor of changing prescribing 

based on PGx (A)



Medications Impacted by the PHASER Panel
Category Drug Class Medication

Oncology Fluoropyrimidines Capecitabine; Fluorouracil

Autoimmune Thiopurines Azathioprine; Mercaptopurine; Thioguanine

Cardiovascular
Anticoagulants Warfarin 
Antiplatelets Clopidogrel
Statins Simvastatin; Atorvastatin; Fluvastatin, Rosuvastatin, Pitavastatin

Gastrointestinal
Antiemetics Ondansetron
Proton Pump Inhibitors Dexlansoprazole; Lansoprazole; Omeprazole; Pantoprazole

Infectious diseases
Antifungals Voriconazole
Interferons Peginterferon alfa-2a; Peginterferon alfa-2b

Pain
NSAIDs Celecoxib; Flurbiprofen; Ibuprofen; Meloxicam; Piroxicam
Opioids Codeine; Tramadol

Psychotropic

Anti-ADHD Agents Atomoxetine
Anticonvulsants Fosphenytoin; Phenytoin 

Antidepressants Amitriptyline; Citalopram; Clomipramine; Desipramine; Doxepin; Escitalopram; 
Fluvoxamine; Imipramine; Nortriptyline; Paroxetine; Sertraline; Trimipramine

Transplant Immunosuppressants Tacrolimus 



PGx Education is Foundational for Effective 
Implementation of PGx

Patient 
education Provider education

Asynchronous Learning Synchronous Learning



Clinical “Postings” alert all providers of existing 
PGx test results.



Passive Clinical Decision Support via PDF 
interpretation based on CPIC guidelines



Interruptive Clinical Decision Support 
(i.e., drug-gene pop-ups)

July ‘21

Opioids

Sep. ‘21

Thiopurines
Fluoropyrimidines

Jan. ‘22

SSRIs

Mar ‘22

Statins
NSAIDs
Ondansetron
Clopidogrel
PPIs

Mar ‘23

TCAs
Voriconazole
Tacrolimus
Phenytoin



PHASER program status

https://app.powerbigov.us/groups/me/reports/b7bd9fbc-c41d-412b-a5a9-078c98a9bf81/?pbi_source=PowerPoint


PGx Orders: Cumulative Volume & Provider Count

https://app.powerbigov.us/groups/me/reports/a7977983-c251-4309-8ab2-06868054d009/?pbi_source=PowerPoint


Patient and provider characteristics

https://app.powerbigov.us/groups/me/reports/a7977983-c251-4309-8ab2-06868054d009/?pbi_source=PowerPoint


Frequency and Impact of interruptive clinical 
decision support

https://app.powerbigov.us/groups/me/reports/dfb46ae6-75ba-4ded-a7ff-76499d6a0433/?pbi_source=PowerPoint


Potential Value of PGx Testing

*Data for these metrics are drawn down once each month so lag behind the # resulted
*Data are unadjusted for any confounders (e.g., temporal trends)
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Frequency of drug-gene mismatches before and after PGx testing

12,773 of 
12,860 patients 
with actionable 

PGx result

99.3%



PHASER program summary

PGx can optimize the prescription of nearly 
40 medications that are prescribed to 1 in 2 
Veterans

PHASER provides an end-to-end solution for 
integrating PGx testing into clinical practice
•EHR toolkit
•Access to panel-based PGx testing at no cost
•Evidence based interpretation of PGx results
•Access to PGx trained pharmacists for e-consultation

Key users of PGx testing are primary care, 
mental health, cardiology, oncology, among 
others



VA National 
Pharmacogenomics Program



Organization and Stakeholders
Specialty Care 

Services

National Oncology 
Program Office

National 
Pharmacogenomics 

Program

Tele-PGx

PHASER

EXCLAIM

SME Workgroups

Pharmacy Benefits 
Management

Clinical Pharmacy 
Practice Office Clinical Informatics

Academic Detailing 
Services Medication Safety

Pathology & 
Laboratory Medicine 

Service

PGx Subcommittee

Office of Mental 
Health and Suicide 

Prevention

Opioid Safety 
Initiative

Office of Primary Care

Clinical Resource 
Hubs



National Tele-PGx service for additional patient 
and provider support.

• Provider-provider e-consultation
• Direct-to-Veteran tele-PGx services
• Population health management



PGx CPP expansion model

• The VA is funding the addition 
of 120 full time pharmacist 
equivalents by FY24 who will 
specialize in diffusion of PGx 
practice

• These pharmacists will use an 
implementation facilitation 
model to deploy provider 
education, access to PGx 
testing, and PGx clinical care 
throughout their VISN



Workflow Drug Class
of Interest

Clinical Outcome 
of Interest

Clinical Utility 
Evidence

Cost-effectiveness 
Evidence

Cardiology
Antiplatelets

Prevent stent thrombosis or 
myocardial infarction, stroke, or death 
in patients undergoing coronary 
stenting

CPIC evidence level - 1
PHARMGKB evidence level - 1A
FDA label - Actionable PGx 

Cost-effectiveness - Highest

Mental Health SSRIs

Improve depression symptoms, 
remission and persistence with 
therapy in patients with major 
depression

CPIC evidence level - 1
PHARMGKB evidence level - 1A
FDA label - Actionable PGx

Cost-effectiveness - High

Oncology
Fluoropyrimidines

Thiopurines 

Reduce severe treatment related 
toxicities for patients with selected 
malignancies and autoimmune 
disorders

CPIC evidence level - 1
PHARMGKB evidence level - 1A
FDA label - Testing recommended

Cost-effectiveness - High

PGx Care 
Coordination

Cardiology, Mental Health, 
Oncology, HLA-typing, Statins, 
Opioids, and TCAs

Identify incidental drug-gene 
interactions and communicate 
actionable findings to care team 
members 

CPIC evidence level - 1
PHARMGKB evidence level - 1A
FDA label - Actionable PGx 

Cost-effectiveness - High

HLA Typing

Xanthine Oxidase Inhibitors

Anticonvulsants

Antivirals

Prevent severe cutaneous adverse 
drug reactions

CPIC evidence level - 1
PHARMGKB evidence level - 1A
FDA label - Testing recommended/
required

Cost-effectiveness – Highest*

Reference: Clinical Pharmacogenetics Implementation Consortium and PharmGKB

*Contingent on ethnicity

EXCLAIM “Core” PGx Clinical 
Workflows

https://cpicpgx.org/
https://www.pharmgkb.org/


PGx Learning Health 
Care System



A PGx Learning Health System

N
PP

PGx Implementation

PGx Testing

Reporting/Interpretation

Clinical Decision Support

Education

Providers

Patients
PGx Implementation 

Research

M
VP

PGx Discovery

PGx Clinical Validity

PGx Clinical Utility



https://app.powerbigov.us/groups/me/reports/a7977983-c251-4309-8ab2-06868054d009/?pbi_source=PowerPoint


QUERI Partnered Evaluation Initiative 
(Year 2 of 3)

• Aim 1: Identify factors that promote facility adoption of PGx testing by 
comparing organizational facilitators and barriers to adoption and 
implementation strategies between (low versus high volume) participating 
sites.

• Aim 2: Identify factors associated with individual provider adoption of PGx 
testing by examining the relationship between the extent of ordering and 
provider characteristics. 

• Aim 3: Identify factors associated with patient adoption and effectiveness of 
PGx testing by characterizing patient factors associated with testing
participation and medication adherence. Corrine Voils, 

PhD (PI)



Learning Health System

N
PP

PGx Implementation

PGx Testing

Reporting/Interpretation

Clinical Decision Support

Education

Providers

Patients

M
VP

Discovery

Clinical

Validation

Chanfreau-Coffinier et al, 
AHA 2020

HR ACS LOF vs. CAD 
nonLOF = 1.48, 
p=0.007

HR CAD LOF vs. 
CAD nonLOF = 1.09, 
p=0.57

Subject matter expert workgroup reviewing CPIC, 
MVP, other data to guide VA CYP2C19implementation 

in PCI



Summary
• The VA PHASER program is the first, scalable implementation of panel-

based PGx testing available to any VA health care system.
• The VA National Pharmacogenomics Program (NPP) will build off PHASER 

to  expanding access to PGx testing and enhance its use enterprise-wide.
• A PGx Learning Health System is critical to ensuring PGx is a high-value 

intervention within VA.



PHASER operational team
• Jennifer Chapman
• Jill Bates, PharmD
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• John Barker
• Lindsey Wyatt
• Sal Rivas, PharmD
• Michael Naglich(ret)
• Hope McFarland (ret)
• Susan Rozelle
• Russell Jacobitz
• WandalynBelt
• Jack Lichy, MD
• Elaine Tomas
• XaiLor
• Gary Stack, MD

• Elan Easter
• Haley Sirota
• JahnaeBagley
• Jasmine Crosby
• MaikelMcCaskill
• Nicholas Kypraios
• Reagan Woo
• ShanettaWilliams
• Shawn Dalton, PharmD
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Thank you!
Deepak.Voora@va.gov

Deepak.Voora@duke.edu
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