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Learning Objectives

Describe the premise of pharmacogenetic testing and 
cite specific basic examples of drug-gene interactions 

Explain strategies for laboratory and pharmacy to 
implement a pharmacogenetic panel testing to address 
quality and cost metrics within a health plan

Understand the potential challenges of implementing a 
pharmacogenetic screening program

Discuss the potential impact of pharmacogenetic testing 
to both patients and the health plan.
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13 Billion

laboratory tests 
performed annually 

in the U.S. 3%

of U.S. healthcare 
expenditures spent on 

laboratory services

70%

of medical decisions are 
influenced by laboratory data



Downstream Impact

•Pharmacy
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LABORATORY STEWARDSHIP



PEW charitable trust



Prescription drug
$300 billion a year. 1

Adverse drug events 
account for nearly 
700,000 emergency. 3

~275,000 deaths a 
year attributable to 
medication errors. 4

Medication errors 
occur in 3.8 million 
inpatient and 3.3 
million outpatient. 2

3.8 & 
3.3 mil700k$300 bil ~275k



The total cost of health care, 
including premiums and out-
of-pocket costs for 
employees and dependents, 
is estimated to average 
$14,800 per employee in 
2019. 
- Society human resource 
management

Of employers, pharmacy pricing 
was their predominant concern.
-National Business Group on Health 
(NBGH)

85%

$14,800



18.5%
Average total drug spending per 
hospital admission between 
FY2015 and FY2017

28.7%
Outpatient drug spending per 
hospital admission

AHA



Pharmacogenetics
The branch of pharmacology concerned with the effect of genetic 
factors on reactions to drugs

How can laboratory medicine play a role in 
reducing drug spend and increase quality in 
partnership with Pharmacy?

Adherence AdversityAppropriateness



Pharmacogenetics Coagulation

Clopidogrel (Plavix)
• CYP2C19



Pharmacogenetics reimbursement



https://cpicpgx.org/genes-
drugs/











➢3 MD
➢5 PA-C
➢1 FNP
➢2 PharmD

➢4 Wellness Coaches (RD)
➢4 RN
➢13 MA (1 PRN)
➢8 support staff, phlebotomists

ARUP Family Health clinic

Department staff: 32 to 40

Our goal is to provide services that are unmatched in quality 

and expertise. This allows ARUP employees (~5,000 people) and 

their dependents access to the most comprehensive care 

available from a team of providers who are solely dedicated to 

the overall health and wellness of the ARUP community.



Pharmacogenetics Panels



Claim Analysis



ARUP Employee Health 
Clinic Project

Drug % of Patients Primary gene
Hydrocodone 9.15% CYP2D6
Omeprazole 8.31% CYP2C19
Ondansetron 7.55% CYP2D6
Bupropion 6.49% ANKK1
Sertraline 6.02% CYP2C19
Oxycodone 6.00% CYP2D6
Citalopram 5.06% CYP2C19
Metformin 4.92% ATM
Fluoxetine 4.86% CYP2D6
Trazodone 4.14% CYP3A4
Atorvastatin 3.98% CYP3A4
Codeine 3.72% CYP2D6
Escitalopram 3.30% CYP2C19
Amphetamine 3.08% COMT
Tramadol 2.96% CYP2D6
Diclofenac 2.74% CYP2C9
Clonazepam 2.16% CYP3A4
Alprazolam 2.16% CYP3A4
Duloxetine 2.14% CYP2D6
Simvastatin 1.94% SLCO1B1
Meloxicam 1.80% CYP2C9
Quetiapine 1.70% CYP3A4
Methylphenidate 1.60% MTHFR
Buspirone 1.46% CYP3A4
Tamsulosin 1.30% CYP2D6
Amitriptyline 1.30% CYP2D6
Venlafaxine 1.28% CYP2D6
Propranolol 1.28% CYP2D6
Ketoconazole 1.28% CYP3A4
Diazepam 1.12% CYP2C19
Metoprolol 1.04% CYP2D6
Pantoprazole 0.92% CYP2C19

• Based on pharmacy claims data for 
~5000 patients, 83% of actionable 
drug-gene interactions relate to the 
CYPs. 

• Implementing the CYP panel 
because drug-gene interactions are 
of the HIGHEST levels of evidence.

• Inviting ~400 patients to obtain PGx
testing with enrolment anticipated 
to begin in May 2019.



Claim analysis



Claim analysis



Claim analysis



End of Year 1
Savings Total: $0.85M
Costs Total: $0.55M

End of Year 2
Savings Total: $5.08M
Costs Total: $0.90M







587 Initial 
eligible 
patients

7/14/20 - 372 
so far, 63%

Pilot timeline

20202019



Kentucky Teachers 
Retirement Pension Fund
Population Analytics

15 Average # of prescriptions

75% Had high BP/heart disease

58%  Had high cholesterol

50% Had pain/inflammation
36,000 retirees aged 65 to 108
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By the Numbers

73%26%
Enrollment Rate

81%

Enrollment
9,280 members

Testing
6,139 tested to date

Review
5,313 MAP reviews

Completion Rate MAP Reviews 
Completed

36,315 Members Invited
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By the Numbers
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Source: Gary L. Harbin, CPA, Executive Secretary

64%

had medication 
changes

87%

of changes approved 
by physicians

11%

reduction in 
prescription claims
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Cost Reduction



Cost Reduction

Reduction in cost-to-plan 
spending after 16 months

14%

Increase in control group

3.2%
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Learning Objectives

Describe the premise of pharmacogenetic testing and 
cite specific basic examples of drug-gene interactions 

Explain strategies for laboratory and pharmacy to 
implement a pharmacogenetic panel testing to address 
quality and cost metrics within a health plan

Understand the potential challenges of implementing a 
pharmacogenetic screening program

Discuss the potential impact of pharmacogenetic testing 
to both patients and the health plan.
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