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FEATURE ARTICLE

By enhancing the ability of doctors to select prescription drugs that better 
interact with an individual’s inherited genetic variations, pharmacogenetics 

may hold a key to improving medical experiences for  
members and reducing plan costs.
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pharmacogenetics

You may have heard the term precision medicine, 
but what does it really mean and how does it apply 
to plan sponsors and members? Pharmacogenetics 
(PGx) explains how drug response is related to a 

person’s inherited genetic variations. Analyses indicate it 
can empower users, giving them a closer look at prescrip-
tion medications and how their body can process them, and 
produce cost savings for health plans.

How PGx Can Make a Difference
More than 90% of North Americans carry at least one ge-

netic variation affecting drug response. When a PGx report 
is available, treating physicians gain additional insights for a 
more tailored (or precise) approach to prescribing. In efforts 
to improve drug efficacy and safety, Health Canada, the U.S. 
Food and Drug Administration and the European Medicines 
Agency have included information with reference pharma-
cogenetic (PGx) testing for over 200 medications.

PGx is a predictive tool—It reveals how a patient will 
respond to a medication. It helps doctors choose safer drug 
therapies with more effective treatments and fewer side 
effects. This personalized approach is based on a person’s 
unique genetic profile for specific drug-metabolizing en-
zymes. Experts agree that understanding genetics is funda-
mental to the effective targeting of drug therapies.

For a typical employer in Canada, the annual cost of pro-
viding benefits is slightly over 10% of gross annual payroll. 

These growing costs stem from both price inflation and in-
creasing reliance on prescription medications as core treat-
ment for chronic conditions. An aging workforce means 
more chronic conditions and more pressure on benefit 
plans. Beyond prescription costs, chronic conditions also 
are strongly linked to absenteeism, short-term disability 
and long-term disability, which lead to significant addi-
tional drain on costs and productivity.

Unfortunately, the failure rate of medications remains 
very high. Individual variation in response to prescrip-
tion drugs is a substantial part of this issue. Variation in 
response ranges from failure to benefit from a drug to ad-
verse drug reactions and drug-to-drug interactions when 
several drugs are taken at the same time. In fact, serious 
drug-related side effects are the fourth  leading cause of 
death in Canada.  Although not a panacea, personalized 
medicine offers the potential for a more tailored approach 
to prescribing. Also, PGx has been shown to improve ad-
herence to treatment in mental health and heart health pro-
grams by 7-30%.1

At present, PGx is not covered by provincial health plans 
in Canada, although it is used by research hospitals such 
as Montreal Heart Institute and SickKids Hospital. Some 
health plans include PGx service as a health benefit either 
as a fully covered benefit for plan members making drug 
claims or as a wellness offering with a copay. PGx is eligible 
for reimbursement through a health spending account (see 

PGx Coverage
Type of Deployment Advantages Limitations

PGx as a voluntary health benefit covered 
through health spending accounts (HSAs)

 

PGx as a voluntary health benefit fully 
covered by the health plan but targeting 
specific plan members based on their 
utilization profile or medical status

•   Existing funding stream, no new costs  
to the plan

•   Best fit for small employers with generous 
HSA allocations

•   Limits testing to people on specific 
medications (e.g., antianxiety) 
or high claimants who will 
most benefit from PGx

•   Subscription or per unit billing

•   Estimated 6-10% reduction in 
the cost of the annual drug plan

•   Requires consistent outreach/promo- 
tion to plan members to become familiar 
with PGx

•   Limited financial benefit to health plan  
sponsor 
 
Requires PGx service to include:

•   Information technology system to facilitate 
qualifying plan members

•   Assistance program to ensure that PGx  
insights are applied to individual care

•   Well-crafted communication and education 
for plan members.
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figure). It can be purchased as a sub-
scription-based health benefit or paid 
for on a per unit basis.

How Do Plan Members  
Benefit From PGx?

Canadian providers have access to 
PGx testing on drugs that represent 
50% of claims covered by private in-
surers. In the United States, the 30 
most commonly prescribed high-risk 
drugs with pharmacogenetic indica-
tions accounted for 738 million pre-
scriptions in 2013.2,3

There is evidence of PGx positively 
impacting patients taking multiple 
medications. In a recent U.S. study in 
which elderly patients taking multiple 
medications received PGx testing, 
hospitalizations were reduced by 39% 
and emergency department visits were 
reduced by 71%.

A group of community pharma-
cists in Canada conducted the Inno-
vative Canadian Pharmacogenomic 
Screening Initiative in Community 
Pharmacy (ICANPIC) study to assess 
the percentage of patients whose med-
ications were changed based on their 
PGx profile. One hundred patients 
participated, with an average age of 
56½ years old. Reasons for participa-
tion included symptoms not resolved 
by prescribed medications, adverse 

side effects of prescribed medications 
and personalization of therapy.

All participants first received a 
standard review of their prescribed 
medications in order to identify drug 
therapy problems (DTPs) caused by 
drug-to-drug interactions. In the 
same session, PGx was introduced, 
and a cheek swab was collected from 
the patient. After receiving patients’ 
PGx reports, pharmacists performed a 
second medication review, taking into 
consideration the drug-gene interac-
tions. When warranted, pharmacists 
issued pharmaceutical opinion let-
ters to attending physicians to inform 
treatment.

According to the study, PGx reports 
resulted in drug switches (56% of cas-
es), drug dose modifications (16%), 
discontinuation of medication (4%) 
and continued monitoring (25%).

Real-Life Application

Here is an example of how this 
could work for a member: Four 
months ago, Jim suffered a heart at-
tack. After a brief stay in a hospital 
where doctors inserted a stent to open 
a blocked heart vessel, he was released 
with prescriptions for three different 
medications: Brilinta® to reduce blood 
clotting, a statin and an antihyperten-
sive drug. The cardiologist explained 

that these medications would reduce 
his risk of stroke or another heart at-
tack. While at the pharmacy to fill his 
prescriptions, Jim learned that Bril-
inta would cost over $800 per month. 
During a followup appointment, the 
cardiologist explained that an older, 
less expensive drug called Clopido-
grel could be prescribed. However, it 
is known to be ineffective in over 20% 
of patients. In addition, Jim started 
experiencing dizziness and muscle 
aches—side effects associated with his 
drug regimen. He couldn’t return to 
work.

Jim’s wife researched the side ef-
fects of medications online and came 
across a PGx service. The PGx report 
showed that Jim could safely switch to 
Clopidogrel and save more than $600 
per month. Jim’s physician reviewed 
the report and decided to switch Jim’s 
statin to rosuvastatin, which reduced 
the muscle aches. Jim was able to re-
turn to work.

DNA Access and  
Privacy Concerns

Members may be concerned about 
the privacy of their DNA when it 
comes to PGx testing. Integrating ge-
netic insights into health care is very 
new. Thus, plan administrators have a 
responsibility to provide relevant in-

pharmacogenetics

PGx is a predictive tool—It reveals how a patient will respond to a 
medication. It helps doctors choose safer drug therapies with more 
effective treatments and fewer side effects.
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formation to plan members to make 
informed decisions.

For example, information about 
a genetic predisposition to devel-
oping Alzheimer’s disease could be 
used against a person’s interests by 
family or health organizations. A 
well-known consumer company that 
measures genetic information warns 
that individuals who discover genetic 
information about health conditions 
may be subject to charges of fraud if 
they don’t disclose this information 
upon inquiry from an insurance com-
pany.

A targeted PGx service assesses 
only an individual’s metabolism and 
capacity to absorb and process spe-
cific drugs. It does not assess the risk 
of catastrophic illness. Most people 
have some variations affecting drug 
response; thus, PGx cannot be used 
for determining an individual’s life or 
disability insurance rates.

Plan administrators manage all 
aspects of a benefit plan, from enrol-
ment and eligibility to payments and 
reporting, so it is their responsibility 
to ensure that PGx service provid-
ers manage personal information in 
a secure manner in accordance with 

best practices codified in the Person-
al Information Protection and Elec-
tronic Documents Act (PIPEDA). 
Below are some best practices for 
PGx testing.

• Limit the collection of data. 
Only specific, well-identified 
DNA variations related to drug 
response should be analyzed.

• Once testing is complete, de-
stroy remaining DNA.

• Get individual consent to share 
the data report.

• Use a unique bar code for the 
DNA sample so that no personal 
information appears on the re-
port.

• Ensure the health plan only re-
ceives aggregated information 
about overall utilization.

Economic Rationale for PGx
Let’s look at an example involving 

mental health. Only about 30% of pa-
tients respond well to their first an-
tidepressant.4 Standard care involves 
finding an appropriate medication 
through trial and error, which typi-
cally takes about 84 days. With PGx, 
doctors can start a person on the right 
medications within a month. For 

plan members and sponsors, this can 
translate to 54 fewer days on sick leave 
and savings from not paying for medi-
cations that don’t work. These savings 
can be significant. For example, com-
pare the $500 cost of a PGx service 
with the cost of medical leave: The 
cost of antidepressants is about $1.50 
per day and, assuming an average sal-
ary of $200 per day, productivity loss-
es associated with depression can ex-
ceed $12,000 per person for 60 days of 
disability leave. Early PGx medication 
optimization can reduce the duration 
of disability, potentially generating 13 
times the return on investment (ROI) 
over the cost of PGx service.

Each PGx service provider offers 
its own ROI rationale based on cost 
and service delivery. One analysis of 
a personalized medicine service for 
four chronic conditions showed the 
following results. For every 1,000 plan 
members, 183 will qualify for PGx ser-
vice because they initiate treatment for 
depression/anxiety, pain management, 
high risk of stroke and/or high choles-
terol. Over two years, the cost of the 
service was $60,500. The direct medi-
cal cost with the service was $541,200, 
compared with $834,300 without the 
service, for a difference of $293,100. 
The drug cost for the four target con-
ditions mentioned above was $195,900 
with the service and $359,900 without 
the service, for an additional savings 
of $164,000.

Along with the qualitative experi-
ence of patients achieving faster re-
covery because of the right medication 
therapy, it is anticipated that the overall 
plan experience will show other bene-
fits. For example, based on the analysis 
above, for every 1,000 plan members 
over a two-year period, plans could see:

pharmacogenetics

Takeaways
•  Pharmacogenetics (PGx) can help to explain a person’s inherited genetic variations 

and likely response to prescription medication. 

•  PGx can help doctors choose safer drug therapies with more effective treatments and 
fewer side effects for patients.

•  Plan administrators must ensure PGx service providers manage personal genetic 
information in a secure manner.

•  PGx may have the ability to benefit individual users through improved treatment ef-
ficacy and patient adherence.

•  PGx also could produce cost savings for health plans by reduced spending on ineffec-
tive drugs and avoidance of adverse reactions and related absenteeism. 
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• More plan members with depression/anxiety in re-
mission: 15 more members 

• Fewer days lost due to depression/anxiety, opioid and 
anticoagulant treatments: 2,433 days.

In addition, there may be measurable cost savings due to 
the reduced number of medical appointments and days off. 

How to Maximize Value for the Plan
To achieve the health and economic benefits of PGx, its 

insights need to be considered when health decisions are 
made.

• Assistance with applying results. Pharmacogenetic 
science is relatively new, and many physicians lack 
training in interpreting test results. Complex cases 
frequently require the assistance of clinical pharma-
cists to resolve drug-to-drug and drug-gene interac-
tions. Historically, in hospital PGx implementations, 
clinical pharmacists play a critical role in patient care. 
Thus, some mechanism should be in place to ensure 
proper result interpretation and to facilitate required 
medication changes.

• Privacy and security properly addressed. Rolling 
out PGx as a benefit requires that PGx service pro-
viders include information technology (IT) solutions 
to ensure the privacy of plan members’ health and 
genetic data. Automated test qualification and adju-
dication systems via a portal outside of a workplace 
can help to alleviate concerns about sharing private 
information with employers. It also ensures that only 
qualified plan members receive unhindered access to 
the new benefit.

• Systems to measure ROI. The goal of pharmacoge-
netics as a benefit is to ensure sustainability of private 
health plans. Therefore, plan sponsors need to have 
access to transparent and robust ROI calculators that 
can assess the real-world impact of PGx on drug 
plans. 

• Plan member outreach. Similar to population im-
munization, the health economic success of PGx as a 
benefit depends on the uptake rate. PGx service pro-
viders should work with plans to coordinate the roll-
out of educational communications. It is critical to 
explain the benefits and limitations of pharmacoge-
netics, anticipated health outcomes and implications 
for drug plans.  

pharmacogenetics
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Conclusion

As with any purchase decision, plans must weigh costs 
versus deliverables. Workplace and health care stakeholders 
have an interest in ensuring that plan members have opti-
mal access to treatments. Decisions about health benefits 
have concrete implications for individuals and their fami-
lies as well as the health and well-being of the organization.

To summarize, PGx services can benefit plans and mem-
bers through better individual health outcomes for those 
needing medication and reduced overall costs to the plan. 
Members can benefit by experiencing:

• Reduced risk of adverse side effects
• Improved efficacy of treatments promoting better pa-

tient adherence to the treatment regimen
• Lifetime value: DNA doesn’t change. When a PGx ser-

vice is designed around the needs of the individual, it 
includes drugs a person may need in the future, in-
cluding those used when undergoing minor surgery or 
routine hospital procedures.

Cost savings for health plan sponsors are driven by re-
duced spending on drugs that aren’t working for individuals. 
Savings also come from avoidance of adverse reactions and 
medical absenteeism.

The authors gratefully acknowledge informative discussions 
with Peter O’Hara of the PBAS Group, Toronto, Ontario, that 
helped with the preparation of this article.  &
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