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Agenda

2

• Why do medications work better (or not at all) for some 
people? Introduction to pharmacogenetics (PGx) science 

• How to choose a PGx program?
• Life-time value of the test
• Data sharing to ensure PGx insights are considered by ALL 

prescribers

• How to achieve medication optimization and ROI with PGx?
• Case studies: value in disability and chronic disease management
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$390
Billio
n

95%

Spent Annually on 
Prescriptions in North 
America⋯but 30% is 
wasted, half due to 

genetics

Of people have 
genetic variations 
affecting drug 

response

Genetic variants are estimated to affect between 20-95% of response variability, depending on the 
drug

The Problem is Large . . . and Growing
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The Cost of Trial and Error Medicine

• $1,000 per person per year is spent on pharmaceuticals in U.S.

• Adverse drug events (ADEs) result in 700,000 emergency 
department visits and 120,000 hospitalizations, attributing to $3.5 
billion in extra medical costs each year

• Outside of the hospital setting, 40 percent of costs incurred by 
adverse drug reactions are preventable
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What happens after we swallow that pill?
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To be effective, the medication needs 
to be:

⋯at specific rates

That is why medications are 
prescribed at regular dosing 
intervals

• Absorbed

• Distributed

• Metabolized

• Excreted
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CYP2C19*2          +          CYP2C1

Poor 
Metabolizer

. . . leading to a build-up of the drug in the plasma,
resulting in side effects

One person could be clearing a 
medication very slowly . . . 
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Rapid 
Metabolizer

. . . and the standard dose is not effective 

. . . while another could process the 
same medication too fast
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Clinical guidelines are available . . . 
And updated regularly 
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EUR: Europeans, AFR: Africans, EAS: East Asians, SAS: South Asians, AMR: Admixed Americans   Adapted from: Y Zhou et al., (2017) 102:688-700

Ethnic variability in CYP2C19 and CYP2D6 activity

Must ensure that genetic test provides  high level of sensitivity in multi-ethnic 
population
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99% 10% 76%

Of health care 
providers agree 
genetics affect 
medication 
efficiency⋯ 

Yet only 10% 
apply 

genomic insights

Of consumers on 3+ 
drugs are interested in 

Pharmacogenetic
testing 

And the time is right for PGx programs in the 
health plans
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How to Choose a PGx Program
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Jennifer, 51 years old: Suffers from 
arthritis and IBD for many years. 
Receives immunosuppressant 
treatment but her disease is 
progressing. Due to chronic pain she 
cycles through many pain medications. 
Reduced mobility & constant pain led 
to depression and disability.

Medications impacted by PGx:

• Azathioprine & Lesinurad (rheumatology)

• Fluoxetine (antidepressant)

• Celecoxib & Tylenol 3 (analgesics)

• Pantoprazole (PPI)
13
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• Dispense medication
• Increase number of 

customers 
• Have customers return 

for services

Pharmacist

Physician

Plan MemberHealth Benefits Plan

• Return to work
• Financial sustainability 

of plan

• Better health for 
Self and Family

• Lower out of 
pocket payments

• Practice evidence-based 
medicine, avoid 
complications & liability

• Do more with fewer 
resources

Wants and Needs in Health Ecosystem
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Impact on person, on plan

Investment in the health of the individuals

We were early adopters

How to bring innovation into your organization: buy‐in from 
the top, communication throughout

15
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President’s endorsement 
via email on Pillcheck 

(drive to website)

Internal Demo with booth 
signup + video

Free trial to 
PBAS closed

HR Launch 
email

Communication Strategy

Launch

Mailed info package 
including brochure and letter

Email satisfaction survey 

PBAS landing page

HR email
reminder
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Process Overview 

Clinical
Guidelines

Swab DNA Bioinformatics
Analysis

Rx Consultation
+ Action

Personalized 
recommendations by 

PGx-trained pharmacist 
via secure online portal
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Personalized medicine for people, providers, 
and payers

The service is based on 
pharmacogenetics and guided by 
analytics.

It predicts an individual’s response to 
over 60% of commonly prescribed 
medications.

Personalized reports include a 
pharmacist’s opinion and are updated 
with new drug information as it 
becomes available.
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PGx: Lifetime Value
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Comments from Pillcheck Customers

 “It has changed the way my illness is treated and has helped me immensely!”

 “I was fortunate that I did not have to pay out of pocket for this information. It would be expensive to recommend 

to a friend but worthwhile. This would prevent individuals from having to go through the many trials as I had 

through my family doctor.”

 “I’m so thankful to have gotten Pillchecks done for my whole family! When my son was diagnosed with 

depression and anxiety, we were nervous about putting him on medication. The psychiatrist used my son’s 

Pillcheck to choose an antidepressant that was a good fit for his genetic profile. It was reassuring to know that 

my son has a low risk of side effects to his prescription and so he was willing to give it a try. It's been several 

months now and he is feeling so much better.  As a mom, it gives me peace of mind knowing that my family has 

Pillcheck reports that we can refer to whenever the need arises.”
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Report Sharing Controlled by Customer Digital Consent

Plan 
Sponsor

Plan 
Member

Prescriber

Pmt
Processing

Pharmacist

Anonymized aggregate service 
utilization reported to Payer

NO individual data ever shared 
with Insurer/Employer

PGx Report shared with 
Health Services Providers 

Assess Data Privacy compliance 
with GINA (United States), Bill S-201 (Canada)

13-21



• Analyzes only specific genes involved in 
processing medications 

• Does not assess disease risk

• DNA samples destroyed once testing is 
complete

• Informed Consent by individual controls 
sharing of personal PGx data

• Health plan receives only aggregated 
information about overall test 
utilization, not individual results

Protect Members’ Privacy
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• Who should have access to PGx service?

• How to limit benefits to relevant claimants?

• How to ensure privacy for plan members?

• How to maximize the value of PGx? 

Plan Sponsors want to know:
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Who Should Have Access to 
the Service?
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Partial relief for only a 
short time 

As a result of this accident:

Works in construction 26 yrs old
Workplace injury

Chronic pain 

Took too much Tylenol 3, Oxycodone

Frank
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Frank

Frank was an ‘Ultrarapid
Metabolizer’ for Codeine 
and Oxycodone

MEDICINE USE WITH INCREASED
CAUTION

-
CONSIDER ALTERNATIVES

USE WITH CAUTION
-

MORE FREQUENT
MONITORING

USE AS DIRECTED
-

STANDARD PRECAUTION

Analgesics Celecoxib
Codeine
Hydrocodone
Tramadol and
acetaminophen

Flurbiprofen
Oxycodone

Fentanyl
Methadone
Morphine
Naloxone
Nalt rexone

Frank
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Frank

Oxycodone
Codeine 

Frank’s physician now understood why increasing 
doses of the drugs prescribed were not providing 
much relief, and was finally able to manage both 
pain and addiction by prescribing alternative 
medications
+
Shorter disability duration

Substance 
Abuse 

CYP2D6

Morphine =

Frank

13-27



UNMANAGED, 
CHRONIC 
DISEASE IS 
LARGEST 
COST 
DRIVER IN 
BENEFITS PLANS

59% are living with at least 
one chronic condition

84% of employees with a 
chronic disease want to learn 
more about their condition 
and treatments

80% of the most frequently 
reported disabling conditions 
are chronic illnesses

The Sanofi Canada Health Care Survey, 2016

13-28



Outcomes
100 participants. Mean age 56.5

4%

13%

22%

60%

0%

10%

20%

30%

40%

50%

60%

70%

Discontinue
Drug

Adjust Dosage Increase
Monitoring

Switch Drug

Pillcheck Medication Optimization in Polypharmacy

Papastergiou J., at al., Innovative Canadian Pharmacogenomic Screening Initiative in Community 
Pharmacy (ICANPIC) Study J Am Pharm Assoc 2017;57(5):624-629 
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How to Maximize Impact of 
PGx in the Plan
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New orders

Consumers regularly go back to view their Pillcheck results

0%

5%

10%

15%

20%

25%

30%

Zero 1 2 3 4 5 6 7 8 9 10
Number of times individual Pillcheck users log-in to view their 

results

%
 o
f 
us

er
s 
in
 t
he

 g
ro

up 24% are Super Users 
(average log-in = 17)

>10
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National Center for Health Statistics.
Health, United States, 2016: With Chartbook on 
Long‐term Trends in Health. Hyattsville, MD. 2017.

Percentage of U.S. 
Population Receiving 

Drug Therapy, by number 
of drugs taken
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51%

8%
12%

29%

Type of medications
Mental health Pain Cardiovascular Other

Disability claimants take an 
average of 4.12 medications  

Pillcheck Medication Optimization in Disability 
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Based on health-economic modeling, if 

PGx test costs less than 
$1000

and testing is conducted by the age of 

40 ROI for health plan is 
positive

1. https://www.nature.com/tpj/journal/v16/n2/full/tpj201539a.html
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Economic Impact: 
More People Feeling Better Sooner

Depending on diagnosis 
and prescription:

PGx-guided medication 
management reduces total 
cost by $350-$5,000 per 
patient
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DNA Data

ROI to Payer 11x, net of cost of the 
Pillcheck service

Avg Monthly 
Benefit $3,200

Claims experience 0.6%-1% per year

Jane, 34:
Depression & anxiety

https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/resources/consumer+brochures/$file/brochure_guide_to_disability_eng.pdf

1 in 3 people go on disability for >90 days at least 
once before reaching 65

36
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Single Platform for Payers & People helps to assess impact of Personalized 
Medication Management programs. 

Case 
Manager

SpecialistFamily 
Doctor

Pharmacist

Benefits Manager 
Set Budgets & View Utilization 

Metrics

Patient

Individual
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Earlier deployment = Maximum ROI for plan sponsors 
+ maximum health benefit for the individual

Short Term Disability LTD Initial DecisionPrevention LTD Case Mgmt

Incidence Duration

 Health risk 
assessments
 Paramedical benefit
 PGx-guided Rx 

management based 
on claims analysis

 Medical duration 
guidelines
 Recommend for 

optimal Rx 
management

 Insurer portal
 Case Manager 

assessment

 Case manager 
assessment
 PGx report 

assists 
physicians, 
specialists and 
patients to 
achieve clarity 
and better health
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What makes PGx valuable in the benefit plan?

1. Lifetime value: includes drugs for many 
common diseases + regular updates 
according to evolving PGx guidelines. 

2. Data access governed by the individual

3. Online medication review by licensed, PGx-
trained pharmacist helps prescribers take 
action

4. Test design for multi-ethnic population

5. Integrated platform for enterprise and Plan 
Member provides data to connect new 
benefit and value for plan sponsor
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Summary

• Personalized Medicine as a health benefit provides value to both 
members and sponsors

• Can significantly reduce duration of disability and impact drug costs

• Requires assistance from qualified health care providers to drive 
medication optimization and change

• IT systems and policies ensure protection of privacy and secure 
information sharing with health care providers 

• Clear communication with plan members ensures effective uptake of 
new benefit 

• Targeted deployment can enhance ROI for plan sponsors
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