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What is Pharmacogenomics (PGx)?

• Pharmacology + Genomics
• Pharmacology: Science of how drugs work

• Genomics: Science of the human genome

• Use a person’s genome to choose the optimal drugs and drug doses 
for individualized medication prescription

• Precision medicine
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Traditional Treatment (Trial and Error Method)

Same prescription
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Traditional Treatment (Trial and Error Method)

Standard dose
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Traditional Treatment is inefficient 



HEADLINE GOES HERE

• Slide information goes here

Adverse Drug Reactions (ADRs)

2014-2023
Total reports: 18,162,427
Death: 1,545,544
Serious: 9,533,829
Non-Serious: 7,083,054

FDA Adverse Events Reporting System (FAERS) Public Dashboard - FDA Adverse Events Reporting System (FAERS) Public Dashboard | Sheet - Qlik Sense

https://fis.fda.gov/sense/app/95239e26-e0be-42d9-a960-9a5f7f1c25ee/sheet/7a47a261-d58b-4203-a8aa-6d3021737452/state/analysis
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Polypharmacy is a Major Public Health Crisis

•27-59% in home-dwelling elderly

•38-91% in LTCFs residents
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Consequences of Polypharmacy

• Adverse Drug Effects

• Drug-drug interactions

• Medication Non-Adherence

• Prescribing Cascades

• Risk of Hip Fracture

• Risk of Fall
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How does PGx help?
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PGx can Significantly Reduce ADRs

Preemptive Pharmacogenomic Testing for Preventing Adverse Drug Reactions (PREPARE) study

PGx test
-12-genes panel of 50 germline variants
-Actionable variant
-Index drug

Outcome
-30% reduction of adverse drug reaction (ADR)

Study population
-2017-2020
-6944 patients

3342 study group
3602 control group
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PGx Example 1: Drug transportation

WT

T521C

Normal intake

Reduced intake

Drug is effective

Drug can build up

Reduce dose

Alternative

Simvastatin and SLCO1B1 gene
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PGx Example 2: Drug Breakdown

Normal metabolizer

Rapid metabolizer

Poor metabolizer

Normal dose

Higher dose or alternative

Lower dose or alternative

Amitriptyline and CYP2D6 and CYP2C19 genes



HEADLINE GOES HERE

• Slide information goes here

PGx Example 3: Warfarin Dosing Algorithm
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PGx Example 4: Mutation Type

Healthy individual

CF patient

Deformed CFTR protein

No CFTR protein made

Normal CFTR protein

Ivacaftor and Cystic Fibrosis
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Test for CFTR mutation

Gating mutations Protein production mutations

Ivacaftor works Ivacaftor does not work

PGx Example 4: Mutation Type

Ivacaftor and Cystic Fibrosis
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PGx Example 5: Targeted Therapy

Breast Cancer Patients

Test for biomarker Her2

No Herceptin
(Toxic)

Herceptin
(Beneficial)

- +

Breast cancer and Herceptin



HEADLINE GOES HERE

• Slide information goes here

PGx Example 6: Genetic Variation

HIV/AIDS Patients

Test for genetic variation of HLA-B*5701

Abacavir
(Beneficial)

No Abacavir
(Toxic)

- +

HIV/AIDS and Abacavir
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PGx and OTC

*1: WT
*2: Reduced activity
*3: loss of function

Ibuprofen and CYP2C9



HEADLINE GOES HERE

• Slide information goes here

PGx and OTC

PPIs and CYP2C19



HEADLINE GOES HERE

• Slide information goes here

PGx and Polypharmacy

• Medication Therapy Management - MTM

• MTM + Clinical Decision Support Tool (CDST) – CMTM

• CMTM + PGx – PGxMTM

• PGx helped identify more serious drug therapy problems (DTPs)

• Pharmacist recommendations were more readily accepted by a 
prescriber

NCT02428660, J Manag Care Spec Pharm. 2018;24:1250-1259
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PGx and Polypharmacy

• Home health management patients

• No PGx testing

• With PGx testing

• PGx reduced re-hospitalizations and ED visits

NCT02378220, PLoS One. 2017;12:e0170905
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PGx and Polypharmacy

• Medication Review

• Medication Review + PGx

• PGx resulted in a 38% increase in medication change

• PGx resulted in ~$1300 medication cost savings per patient per year

Drugs Aging. 2016;33:929-936
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PGx and Polypharmacy

• A case report

• 70-year-old woman

• Polypharmacy

• Multiple Comorbidities

• PGx helped optimize statin-therapy to avoid Statin-associated 
muscular symptoms (SAMS)

• PGx could have helped initial dosing of warfarin

Am J Case Rep. 2023;24:e938850
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FidaLab PGx Test

Gene Symbol Gene Name Comprehensive Cardiovascular Pain Psychiatry

ANKK1 ankyrin repeat and kinase domain containing 1 √ √

APOE apolipoprotein E √ √

COMT catechol-O-methyltransferase √ √ √

CYP1A2 cytochrome P450 family 1 subfamily A member 2 √ √ √

CYP2B6 cytochrome P450 family 2 subfamily B member 6 √ √ √

CYP2C19 cytochrome P450 family 2 subfamily C member 19 √ √ √ √

CYP2C9 cytochrome P450 family 2 subfamily C member 9 √ √ √ √

CYP2D6 cytochrome P450 family 2 subfamily D member 6 √ √ √ √

CYP3A4 cytochrome P450 family 3 subfamily A member 4 √ √ √ √

CYP3A5 cytochrome P450 family 3 subfamily A member 5 √ √

F2 coagulation factor II, thrombin √ √

F5 coagulation factor V √ √

HLA-B major histocompatibility complex, class I, B √

MTHFR methylenetetrahydrofolate reductase √ √ √ √

OPRM1 opioid receptor mu 1 √ √

SLCO1B1 solute carrier organic anion transporter family member 1B1 √ √

VKORC1 vitamin K epoxide reductase complex subunit 1 √ √
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FidaLab PGx Test Report

1 2

3 4
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Rx Medication Review
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Drug Guide
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Summary of Genes Tested

Genes affecting drug metabolism
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Summary of Genes Tested

Genes affecting response or function
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Detailed Explanation of Findings
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Medication Support Tool
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Implementation of PGx Requires Team Efforts

• Patient education and engagement
• PGx testing
• Comprehensive medication risk 

evaluation
• Pharmacist intervention
• Efficient clinical decision support tools
• Dissemination of information to 

physicians
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PGx Resources

• CPIC (cpicpgx.org)
• Clinical Pharmacogenetics Implementation Consortium

• International consortium that facilitates the use of pharmacogenetic tests for 
patient care

• FDA (FDA)
• Table of gene-drug interactions that appear in FDA-approved drug labeling

• PharmGKB (PharmGKB)
• NIH-funded pharmacogenomics knowledge resource

• Collects, curates and disseminates clinical guidelines, drug labels, actionable 
gene-drug associations and genotype-phenotype relationships

https://cpicpgx.org/
https://www.fda.gov/medical-devices/precision-medicine/table-pharmacogenetic-associations
https://www.pharmgkb.org/
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PGx Medicare Reimbursement (L38294)

Medical record:

1. The patient has a diagnosis for which pharmacologic therapy is reasonable and necessary, 
and the drug or drugs that the clinician is considering using must be reasonable and 
necessary for the treatment of the patient’s diagnosis.

2. The clinician has made an initial personalized decision for the patient based on the patient’s 
diagnosis, the patient’s other medical conditions, other medications the patient is taking, 
professional judgement, clinical science and basic science pertinent to the drug (e.g. 
mechanism of action, side effects), the patient’s past medical history and when pertinent 
family history and the patient's preferences and values. 

3. The provider performing the service must have a record of what drug(s) is/are being 
considered and for what indication(s) to ensure the test performed is reasonable and 
necessary.
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PGx Medicare Reimbursement (L38294)

--Support single gene or multi-gene PGx tests

--Currently, does not support combinatorial PGx testing

--Support PGx testing for refining the usage of actionable drugs

--Currently, does not support PGx testing for medication selection



• Educated and tra ined in  
Molecular  Genet ics  f rom BS,  
PhD,  and Postdoctora l  
Fel lowship.

• Studied v i rus - induced 
cancer  at  UW

• Cofounded F idaLab in  2016 
and dedicated serv ice  to  LTC 
communit ies  in  NW for  the 
last  5  years .

Presenter info


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

