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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.  



Precision Medicine Market Overview  

$141.70B 
TAM by 2026 

42%
 of the drugs in the 

development pipeline 
include biomarkers 

in their design. 

10 
new precision medicine 
diagnostic tests daily 
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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 detection 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.  

Source: Marc Matrana, MD



NGS and Cancer

Source: Marc Matrana, MD



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 ~ $1k 
• 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.   



Kondrashova, Olga & Waring, P.. (2015). Is genomics making rare cancers common and common cancers rare?. Cancer Forum. 39. 41-43. 
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Pretreatment

After 1 cycle

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

Solomon BJ, Mok T, Kim DW, Wu YL, Nakagawa K, Mekhail T, Felip E, Cappuzzo F, Paolini J, Usari T, Iyer 
S, Reisman A, Wilner KD, Tursi J, Blackhall F; PROFILE 1014 Investigators. First-line crizotinib versus 
chemotherapy in ALK-positive lung cancer. N Engl J Med. 2014 Dec 4;371(23):2167-77. doi: 
10.1056/NEJMoa1408440. Erratum in: N Engl J Med. 2015 Oct 15;373(16):1582. PMID: 25470694.



Nishio, Makoto & Felip, Enriqueta & Orlov, Sergey & Park, Kyung-Soon & Yu, Chong-Jen & Tsai, Chun-Ming & Cobo, Manuel & Mckeage, Mark & Su, Wu-Chou & Mok, Tony & Scagliotti, Giorgio & Spigel, David & Viraswami-Appanna, Kalyanee & Chen, Zhe & Passos, Vanessa & Shaw, Alice. (2019). Final Overall Survival, Other Efficacy and Safety Results 
from ASCEND-3: Phase II Study of Ceritinib in ALKi-Naïve Patients With ALK-Rearranged Non–Small-Cell Lung Cancer. Journal of Thoracic Oncology. 15. 10.1016/j.jtho.2019.11.006. 



Gutierrez ME, Choi K, Lanman RB, Licitra EJ, Skrzypczak SM, Pe Benito R, Wu T, Arunajadai S, Kaur S, Harper H, Pecora AL, Schultz EV, Goldberg SL. Genomic Profiling of Advanced Non-Small Cell Lung Cancer in Community Settings: Gaps and Opportunities. Clin Lung 
Cancer. 2017 Nov;18(6):651-659. doi: 10.1016/j.cllc.2017.04.004. Epub 2017 Apr 13. PMID: 28479369.

Outcomes in NSCLC in Patients with Actionable Driving Mutations 

Median 
OS

31.8 
months

Median 
OS

12.7
months 

19.1 months difference 
in OS between TT vs 

non-TT in NSCLC



https://meetings.asco.org/abstracts-presentations/175698



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

cancers than tissues of origin or type of cancer.  

• Examples:  HER2, NTRK, RET, BRAF, TMB, MSI-H, etc.

Common Type of Mutation 

Source: Marc Matrana, MD



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



Minimal Residual Disease Testing



MRD in Solid Tumors

https://www.ctg.queensu.ca/docs/newinv/2019/Presentation_Workshop/Penary%204%20CCTG%20New%20Investigator%20Course%20-%20CtDNA%20CESCON%202019.pdf



MRD for Recurrence Monitoring

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

• Unclear how often to test, etc.   

Source: Marc Matrana, MD



MRD for Response Monitoring

• Emerging area for Precision Medicine. 

• Circulating tumor DNA as a tool to monitor response to therapy. 

• May be particularly useful for Stage IV pts undergoing non-curative 
treatments. 

Source: Marc Matrana, MD



Multi-Cancer Early Detection



Genomic Screening for Cancer 



Multi-Cancer Early Detection: Blood-Based Screening

https://www.annalsofoncology.org/article/S0923-7534(21)02046-9/fulltext



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

Gill, P.S.; Yu, F.B.; Porter-Gill, P.A.; Boyanton, B.L.; Allen, J.C.; Farrar, J.E.; Veerapandiyan, A.; Prodhan, P.; Bielamowicz, K.J.; Sellars, E.; et al. Implementing 
Pharmacogenomics Testing: Single Center Experience at Arkansas Children’s Hospital. J. Pers. Med. 2021, 11, 394. https://doi.org/10.3390/jpm11050394



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

29



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

Source: VA.gov



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

Source: Mark Kirkikis, PharmD



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







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



Whole Genome Sequencing



Rapid WGS in NICU

Project Baby Bear – 178 Infants Tested         FINAL REPORT LINK
Better Outcomes: For Baby, Family, and Clinicians
• FASTER- Identified the cause in three days instead of 4-6 WEEKS
• BETTER– 43% with a specific diagnosis; 31% adjustment in medical management
• CHEAPER – $2.5M reduction in spending through fewer hospital days and reduced procedures
• ***The outcome motivated CA Legislation to expand coverage

https://radygenomics.org/case-studies/project-baby-bear/

https://radygenomics.org/wp-content/uploads/2020/07/PBB-Final-Report_07.14.20.pdf


Hereditary Screening

 Having certain inherited gene mutations can 
increase a patient’s risk for certain types of 
cancer. 

Understanding a patient’s mutational status 
and risk allows us to better tailor screening 
and prevention strategies.   

Genetic counselors can help patients and 
families navigate and better understand 
complex genetics scenarios.  

Source: Marc Matrana, MD



Hereditary Cancer Risks



The Future is Precision Medicine 



• What Does the Future Hold? 

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