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OBJECTIVES

• Discuss the structure of the pharmacogenetic implementation program at St 
Elizabeth, a community-based hospital

• Demonstrate successful implementation stories in two settings: primary care 
setting and oncology

• Identify future needs, gaps and steps to maintain growth



MOST EARLY IMPLEMENTATION CAME FROM ACADEMIC 
HOSPITALS



ST ELIZABETH CANCER PRECISION CENTER



Precision Medicine at St 
Elizabeth

Hereditary Genetic Testing Tumor Genomics

Adapted from Jody Wallace’s slide

Hereditary cancer 
and Cancer 

Prevention clinic
Precision 
Oncology

Prenatal testing Pharmacogenetic 
testing

Genetic 
counseling 

Precision Center – Structure 



PILLARS OF SUCCESSFUL AND SUSTAINABLE IMPLEMENTATION

Align with implementation goals of stake holders and 
clinicians

Select the implementation area or areas

Infra-structure: integration within Electronic Health records, 
Discrete data, clinical support

Education: providers and patients

Sustainability: data (feasibility, utility and economic) and 
assessment

Dictates your 
implementation areas and 

resources

Guarantees your 
sustainability, success 

and expansion

PMID: 33829852, PMID: 36059837, PMID: 30926959



PHARMACOGENETICS IMPLEMENTATION TIMELINE

Pilot testing with a 
few PCP offices

Lab switch 
and EHR 

integration

Expansion 
to more PCP 

and 
Oncology

A research 
study within 

PCP
Expansion 

in CV

September 2019 2020-2021 November 2021 July 2021-July 
2022 June 2022 



PRIMARY AREAS OF PHARMACOGENETIC IMPLEMENTATION

Primary care

Guide antidepressant 
medications

Oncology

Fluoropyrimidine +/-
irinotecan
Supportive care 
medications

Cardiovascular

Statins

Antiplatelet 

After treatment 
failure or side 

effects

Before 
Initiation

After
Initiation

A hybrid of reactive and preemtive
testing



PHARMACOGENETIC TEAM AND STRUCTURE

• Pharmacogenetic team
• Two pharmacists 
• A genetic navigator
• Rotating APPE students
• Rotating residents

• Pharmacogenetic advisory committee
• Discuss and prioritize implementation efforts
• Representation from pharmacy, medical oncologist, PCPs



OUR PHARMACOGENETIC WORKFLOW

Provider 
places an 
order
A navigator 
places the 

order in 
External lab

Pharmacist 
reviews 

and 
documents 
in Problem 

list

Clinical 
notes
Genomic 
profile
Best 
Practice 
Alerts

Ordering within 
Epic

Documentation in 
Epic

Clinical Decision 
Support

Results 
are 

reported 
through 

web portal

Results



CLINICAL DECISION SUPPORT (NOTES AND ALERTS)

Heavy Reliance on 
the CPIC content for 

clinical notes and 
BPAs



VISIBILITY OF PHARMACOGENETIC RESULTS

Problem list documentation and stand-alone pharmacogenetic tab



RELAYING INFORMATION TO THE PATIENT

Customized MyChart patient education explaining current and future PGX



FEASIBILITY AND UTILITY OF MULTI-
PHARMACOGENETIC PANEL TESTING AMONG 
PATIENTS WITHIN PRIMARY CARE



WHAT DO WE NEED? MORE ECONOMIC DATA 

When do we need it? NOW!

PMID: 36149409, PMID: 31048813



METHODS

• A Multi-collaborative, pilot study with a payer system and pharmacogenetic lab 

• Aims: Investigate the utility and economic value among St Elizabeth patients

• Outreach to patients with a recently prescribed pharmacogenetic medication
• Outreach was made to ~ 6000 patients from PCP

• Post pharmacogenetics testing
• Consult notes to their PCPs
• MyChart messages to the patients



METHODS

Collected data on: 
• Number and  percentage: 
• Patients with intervention, MyChart messages, physicians outreached

• Prevalence of medications with pharmacogenetic guidelines:
• Statins, opioids, clopidogrel, SSRIs, venlafaxine, NSAIDs, PPIs, metoprolol, 

ondansetron, warfarin, allopurinol, TCAs, antipsychotics, atomoxetine,  phenytoin, 
thiopurine, cancer meds

• Prevalence of actionable gene-drug interactions:
• Patients with an interacting genotype and medications (e.g. CYP2D6 PM/opioids)



POST PHARMACOGENETIC TESTING INTERVENTIONS AND 
OUTREACH

Patient Interventions MyChart messages Physicians
out reached

1043 402 (38.5 %) 952 (91.2%) 258
Intervention: dose increase; dose decrease; switch to alternative; discontinue



PREVALENCE OF PHARMACOGENETIC MEDICATIONS

~ 86% have one or more pharmacogenetic 
medications

Statins, PPIs, metoprolol, SSRIs and NSAIDs 
are the most common PGX meds 

0.5%

28.1%
27.1%

18.8%

8.6%

2.9%

0.5%

13.9%



PREVALENCE OF GENE-DRUG INTERACTIONS

~ 60% have one or more gene-drug interactionInteractions related to CYP2C19; CYP2D6, and 
SLCO1B1 were the most common

39.8%
31.3%

19.5%

6.7%

2.8%

0 gene-drug 
interaction

1 gene-drug 
interaction

2 gene-drug 
interaction

3 gene-drug 
interaction



SUMMARY AND NEXT STEPS

Summary
• Multi-gene panel, PGx testing of 

patients within Primary care is feasible

• PGx meds are prevalent; 86% patients 
had at least one PGx med

• Sixty percent of patients had one or 
more gene-drug interactions with the 
most common interactions related to 
CYP2C19; CYP2D6; and SLCO1B1 
genes

Next steps
• Complete data collection on the uptake 

of interventions

• Providers’ survey to understand the 
needs and improve the service

• Economic analysis
• Medical and prescription claims



PGX TESTING TO GUIDE 
FLUOROPYRIMIDINE AND IRINOTECAN



DPYD
screening 
could save
Human lives!

PMID: 36821823



SIMILAR PHARMACOGENETIC WORKFLOW

Oncology 
nurse 
places an 
order
A navigator 
places the 

order in 
External lab

Pharmacist 
reviews 

and 
documents 
in Problem 

list

Clinical 
notes
Genomic 
profile
Best 
Practice 
Alerts

Ordering within 
Epic

Documentation in 
Epic

Clinical Decision 
Support

Results 
are 

reported 
through 

web portal

Results



OBJECTIVE

Demonstrate the feasibility of 
testing and utility within 

oncology

An Exploratory analysis of 
disease progression for 

patients with DPYD-guided 
dose reduction 



METHODS

Collected data on the number and percentage:
• Prevalence of actionable UGT1A1 (PM) and DPYD (IM, PM)

• Pharmacogenetic results returned, and interventions provided before the 
start of chemotherapy

Megan Muldoon



PREVALENCE OF ACTIONABLE DPYD AND UGT1A1 (N=282)

DPYD IM: ~2%
UGT1A1 PM: ~ 10%



CHEMOTHERAPY PHARMACOGENETIC TESTING IS 
FEASIBLE

70%

Interventions 
implemented before 
cycle 1

PGX results before 
cycle 1

PGX results after cycle 1 Missed opportunities

vThe Average and standard deviation of 
results turn-around time were 5.8 and 15.8 
days, respectively

vApproximately four percent of patients 
(N=10/282) had DPYD Intermediate 
Metabolizer or UGT1A1 Poor Metabolizer and 
received a chemotherapy that required a 
dose reduction

30%



CANCER PROGRESSION IN CURATIVE SETTING



SUMMARY OF PGX IMPLEMENTATION IN ONCOLOGY

Summary
• Pharmacogenetic testing is feasible 

with majority of results returning 
before the start of treatment

• Interventions were accepted by 
providers with few missed 
opportunities for UGT1A1-guided 
interventions

Next steps
• Demonstrate that pharmacogenetic 

testing does not compromise 
effectiveness

• Education opportunities for 
UGT1A1-guided irinotecan and 
supportive care medications

• Demonstrate utility for other 
supportive care medications



Monitoring Progress and Addressing gaps

Growth

utilization

Continuous 
engagement

Assessing uptake 
of notes and 

alerts

Providers, nurses 
and pharmacists



FOLLOWING UP ON INTERVENTIONS

Preliminary data on uptake of recommendations within notes 

Not Accepted

75.8% of recommendations accepted at 3 months
5.5% of recommendations accepted at 6 months

Abigle Adjei, PharmD capstone 2023 

100%

73%

60%

72%



ASSESSING BPA ALERTS

PPI
Psych

Opioids

CV

• Many alerts are related to 
“monitoring”

• Alert fatigue
• Compromising the 

actionable ones

Class PPIs Opioids Psychiatry Cardiovascular Oncology NSAIDs Other

No BPA (%) 881/2630
(33.5%)

404/2630 (15.4
%)

641/2630
(24.3%)

408/2630
(15.5%)

35/2630
(1.3%)

186/2630
(7.1%)

75/2630
(2.9%)

No patients 332 140 253 162 10 90 27

Treston warren



MONITORING GROWTH AND PROVIDER ENGAGEMENT

Completed clinical PGX tests
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Completed tests
1,095

Average per month 
41

Grace Miller



IDENTIFIED AREAS OF IMPROVEMENT

Provider education
• Triggered by:

• Increase in the volume
• Non acting on BPAs

• System-wide educational 
seminars

Triggered by:
• Increase in the volume
• Non acting on BPAs
• Streamline the workflow

• Triggered by:
• Increase in the volume
• Needs to sustain the 

program

Pharmacist education Informatics 

Response Response
• Grand rounds seminars
• Continuing education

Response:
• Modifying alerts
• Investigating Epic 

genomics module



SUMMARY

• Explained the structure of the pharmacogenetic implementation program at St 
Elizabeth

• Demonstrated a high prevalence of pharmacogenetic medications and gene-drug 
interactions in Primary Care, justifying a multi-gene, panel-based approach

• Demonstrated that pharmacogenetic testing is feasible, with efforts spanning PCP and 
oncology

• Identified areas for sustained growth of our implementation including informatics 
support and education
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