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Precision Medicine Overview



What is Precision Medicine?

• Undercovers the underlying molecular alterations 
that drive health and disease 

• Tailors health care on an individual patient level

• Most rapidly involving field in medicine, having a 
bigger impact each and every week.  

No field in medicine will be untouched by this revolution.  
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What is Precision Medicine?

Risk Assessment Diagnosis Treatment

• Pharmacogenomics (PGx)

• Next-generation 
sequencing (NGS)

• Single gene-drug pairs 

• Hereditary screening for 
risk stratification 

• Population based 
screening

• Multi-cancer early detection 
(MCED)

• Rapid whole genome 
sequencing (WGS) in 
neonates and others

• Early detect of disease

Getting the best medicine to each individual patient at the right time and the right 
dose based on advanced molecular and genomic technologies.  



• Sequencing is only ONE step in the process!

• Patient identification 
• Order entry  
• Bioinformatics
• Interpretation
• Report generation
• EMR integration 
• Data mining/AI
• Workflow automation 
• Clinical decision support
• Access to treatment  
• Feedback loop 

The Challenge of Precision Oncology



• Most institutions build a lab first, then address 
clinical integration, workflow, and patient access. 

• At Ochsner, we have flipped this paradigm, building a 
precision medicine team, EMR and workflow 
integration, and access solutions first.

Meeting the Challenge 



• Moved NGS ordering early in the process–
at time of pathologic diagnosis before pt
referred to oncology clinic

• Ochsner was first to fully integrate NGS 
into Epic genomics module end-to-end 
from ordering to automated reporting of 
results as discrete, searchable variables.

• Built a State-wide Virtual Molecular 
Tumor Board to assist physicians in 
interpreting NGS results. 

Integrating Precision Oncology



• Created a NEW team around precision medicine:
• Medical Director of Precision Medicine 
• AVP of Precision Medicine 
• Lead Pharmacogenomics PharmD 
• Lead Genetic Counselor – Building Master’s Degree Program with Xavier Univ 
• Precision Medicine RN Educator
• Precision Medicine RN Navigator (for Positive Test Results)
• Full-time on-site NGS coordination 

• Created NEW committees and workgroups, including:
• Precision Medicine Executive Steering Committee
• Precision Oncology Steering Committee
• Somatic Testing Committee
• Precision Medicine Lab workgroup 
• Precision Medicine Care Variation Subcommittee
• Pharmacogenomics P&T Subcommittee 
• Include regular meetings with CEO of Service Lines, CAO, and other Executive Leaders 

Team Driven Precision Medicine 

Kevan Simms
AVP Precision Medicine 

Abby Labit
PMed RN Educator 

Mark Kirkiskis
Lead PGx PharmD



NGS and Cancer



Next Generation Tumor Sequencing 
• One very important tool for precision medicine in cancer.  
• Allows for testing hundreds of gene mutations from a single 

tissue sample or even from naked tumor DNA found in serum 
or urine.  

• Provides the most personalized therapy options available.  
• Studies have shown that the NGS is reliable and often finds 

actionable mutations at a higher rate the ordinary methods
• Costs are dropping drastically ~ $1-2k 
• Allow for stratification to clinical trials



Patient Selection is KEY
• Testing EVERY patient for EVERY actionable mutations is 

recommended PRIOR to beginning systemic therapy.  

• Setting up systems to automate and integrate testing into workflows 
is essential.   
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Pretreatment

After 1 cycle

43 yo Male Never Smoker with Stage IV 
NSCLC Positive for EML4-ALK









Tumor Agnostic Precision Medicine
• Underlying driver mutations may be more important in defining some 

cancers than tissues of origin or type of cancer.  

• Examples:  NTRK, RET, TMB, MSI-H

Common Type of Mutation 



Next Generation Sequencing - Challenges
• May provide information which is difficult to act 

upon:
• Mutation for which no drug targets
• Actionable drug pair which has not been studied in the 

tumor type tested
• Difficult to distinguish driver vs passenger mutations
• Must consider tumor heterogeneity and tumor evolution
• Insurance issues  



State-wide Molecular Tumor Board
• Currently held monthly with our molecular pathologists, physicians 

(surgeons, oncologists, etc.), LSU-Shreveport faculty, scientists from 
Strata NGS, fellows, research nurses, etc.

• We strongly welcome participation of any interested healthcare 
providers. 

• E-mail Nicole Perry:  nicole.perry@ochsner.org



Pharmacogenomics



What is Pharmacogenomics (PGx)?

Current State Future State

Allows for more personalized 
approach to drug utilization 

• For clinicians – using knowledge of genetic changes in metabolic enzymes, drug transporters, 
and drug receptors to guide medication selection

• For patients – understanding that changes in their DNA may affect the way the process or 
react to medication



The Medications

> 200 drugs 
with PGx data 

listed in its FDA 
package insert

CPIC published 
actionable PGx-

related 
information for 
>35 gene-drug 

pairs

>10% top 200 
drugs list PGx
reference in 
the package 

insert
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99%
Patients carried at least 

ONE actionable 
pharmacogene variant 

• Based on study performed on 
7,769,359 US Veterans Health 
Administration (VHA) patients who 
use the VHA pharmacy services

>50%
Of pharmacy population has 

been exposed to a drug 
affected by these variants

Among the VHA pharmacy patients:
54.8% received at least 1 level A drug
15.3% received 2 drugs
11.7% received 3 or more

Pharmacogenomics: Prevalence of Actionable Variants



Therapeutic Areas

Cardiology
• Clopidogrel – CYP2C19
• Simvastatin – SLCO1B1
• Warfarin – CYP2C9 and 

VKORC1

Infectious Disease
• Abacavir – HLA-B*57:01
• Atazanavir – UGT1A1
• PEG-interferon – IL28B
• Efavirenz - CYP2B6
• Voriconazole - CYP2C19
• AMGs - MT-RNR1

Neurology
• Carbamazepine – HLA-

B*15:02
• Phenytoin – CYP2C9, HLA-

B*15:02
• Atomoxetine - CYP2D6

Oncology
• Thiopurines – TPMT
• Capecitabine/5-FU – DPYD
• Rasburicase – G6PD
• Tamoxifen - CYP2D6

Pain Management
• Codeine – CYP2D6
• Tramadol – CYP2D6
• Tricyclic  antidepressants –

CYP2C19, CYP2D6
• NSAIDS - CYP2C9

Psychiatry
• Tricyclic  antidepressants –

CYP2C19, CYP2D6
• Selective serotonin reuptake 

inhibitors– CYP2C19, CYP2D6

Rheumatology
• Thiopurines – TPMT, 

NUDT15
• Allopurinol – HLA-B*58:01

Solid Organ Transplant
• Tacrolimus – CYP3A5

Respiratory
• Ivacaftor – CFTR 

Other
• PPI – CYP2C19
• Ondansetron - CYP2D6
• Anesthesia - RYR1, CACNA1S

Current CPIC Guidelines for Drug-Gene Pairs 



Timing of PGx test and change in value

Preemptive
Testing

Reactive
Testing

Healthy patient on no 
medications being tested 
with multi-gene panel 

Patient starting 
antidepressant therapy being 
tested with multi-gene panel 

Patient starting 
abacavir being tested 

for HLA-B*57:01

Patient who has failed all 
known therapies for a 
disease being tested

Informative: results
available when needed 
for future drug 
selection

Directive: results guide
best option from start
of treatment

Preventative: results
prevent use in patients with
high risk of adverse events

Explanative: results explain
medication failures after
trial-and-error approach
to medication selection



Required DPYD Testing at Ochsner

• Cost of Screening: Medicare/Medicaid Covered, Avg OOP <$90

• Delay in Therapy: ~5-day T-A-T

• Lack of Consensus on Dosing: CPIC Guidelines

• Decreased Efficacy in Cancer Treatment: PK studies

• NCCN does not endorse: BUT Acknowledges feasibility

Ochsner Experience:
• January 2020 – May 2021: 106 patients were tested for DPYD genetic 

variation in reaction to adverse events related to 5-fluorouracil or 
capecitabine therapy

• 11 patients tested positive for at least one mutation with clinically significant 
variation in drug metabolism

• 8 patients had potentially avoidable consequences if pre-emptively tested
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• Included in Pre-cycle orders if no PGx order has been placed
• Does NOT have to result to start therapy

PGx Pre-cycle Order
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• BPA will fire if:
– Outside of the treatment plan
– Skipped pre-cycle release (i.e., straight to Cycle 1 Day 1)

DPYD BPA



Ordering PGx



If the patient has 
genomic results, link 

appears in 
STORYBOARD for 

pharmacy and 
oncology staff.

Hover and see Gene 
and Phenotype.

PGx Results – Storyboard 



Click into Genomic Indicators:
Includes link to CPIC Guidelines for specific medications.

Right Side Panel: See phenotype and genotype

PGx Results – Genomic Indicators



Link to Results PDF



BPA Alerts: 
Critical 
Interaction 
Interruptive Alerts

Any drug-gene-phenotype interaction 
with a PGx contradiction for use or 
recommendation to dose reduce 
related to the following:

• Risk of SJS, TEN, other SCAR
• Risk of severe neutropenia, 

thrombocytopenia, myelosuppression
• PGx-related black box warning
• Treatment failures => risk of uncontrolled 

pain, vomiting, fungal infection or organ 
rejection

• Risk of acute hemolytic anemia
• Increased risk of other SAEs: severe respiratory 

depression, hepatotoxicity, QT events, visual 
disturbances 

• PGx label contraindication and on FDA Table of 
Pharmacogenetic Associations



Inline Alert –
Significant 
Interactions

Drug-gene-phenotype interactions with PGx recommendations to:
• Avoid use

• Select alternate treatment to decrease risk of adverse events or 
treatment failure

• Reduce dose
• Dose reduce to offset increased risk of adverse events due to 

predicted increases in drug plasma concentrations



PGx Support

• Epic Clinical Decision Support tools available –
Providers DO NOT have to be proactive

• Pharmacy PGx Consult is available
• Epic: PharmacoGENOMICS Consult Order (CON227)

• Or Contact Info:
• Phone: (504) 703-GENE (4363)
• Email: PGx@Ochnser.org



• PGx Testing for covered for Ochsner employees with Behavioral 
Health diagnoses

Employee Health Plan 2023

Fagerness J. Am J Manag Care. 2014; 20(5):e146-56.
Herbild L. Basic Clin Pharmacol Toxicol. 2013;(4):266-72.
Winner J. Transl Psychiatry. 2013 Mar 19;3:e242.

Psychiatry
•Tricyclic  antidepressants –
CYP2C19, CYP2D6

•Selective serotonin 
reuptake inhibitors–
CYP2C19, CYP2D6

Studies in Behavioral Health:

• Increased adherence and decreased cost 
in outpatients

• Higher cost of care in extreme 
metabolizers

• PGx testing reduces the cost
• Increased health care utilization and 

time away from work in patients treated 
with non-optimal medication



Minimal Residual Disease Testing



MRD in Solid Tumors



MRD for Recurrence Monitoring

• Commercially available (Natera, etc.), but limited clinical studies to 
guide clinical decisions with positive tests (i.e., start therapy, etc.). 

• Strata Sentinel Trial enrolling at Ochsner in this space.  



MRD for Response Monitoring

• Emerging area for Precision Medicine, Strata trial will expand in 2023 
to include this area.  



Multi-Cancer Early Detection



Genomic Screening for Cancer



Multi-Cancer Early Detection: Blood-Based Screening



• Pathfinder2 Study – Grail 
• Enrolling 1,500 patients 

• REFLECTION/Community Demonstration Project – Grail 
• Enrolling 7,500 diverse, underserved patients in our community health centers
• Will enrich data with underrepresented minority patient samples   

• DELFI Partnership 
• Two studies aimed at validating a blood-based screening test for lung cancer

MCED Projects



Advocacy and Precision Medicine



CAGLA Precision Medicine Legislative Advocacy 

• SB 204 (2020)
• Unanimously passed House and Senate, Signed into law
• Mandated insurance coverage of precision medicine treatments for cancer patients 

• Also in 2020, we amended LA 
revised statue 22:1044 
mandating insurance coverage of 
phase 1 clinical trial patients 
with cancer



CAGLA Precision Medicine Legislative Advocacy 

• SB 84 (2021) - now signed into law
• Mandates insurance coverage of any/all genetic/genomic testing 

in cancer patients 



CAGLA Precision Medicine Legislative Advocacy 

• SB 118 (2022) – now signed into law
• Mandates broad coverage for biomarker testing

• SB 146 (2022) – now signed into law 
• Strengthens our previous precision medicine treatment bill

• SB 154 (2022) – now singed into law (Act 501)
• Mandates insurance and Medicaid coverage for WGS in NICU

• These bills are progressive and unprecedented and serve as examples 
for other state legislatures and national efforts

For more information:  CAG-LA.org



The Future of Precision Medicine



• What Does the Future Hold? 

• Precision Medicine will transform every aspect of medical care 
• Adoption of new technologies (CRISPR, gene editing, etc), germline?
• Greater integration of other “–omics” 
• Expansion of AI and advanced machine learning 
• Expanded access, lower prices 
• Better outcomes for patients 
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