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Abstract:
Pharmacogenomics (PGx) is rapidly expanding
to improve pharmacotherapy of various disease
states and improve overall medication safety.
PGx still suffers from a lack of consistency,
especially when weighting questions such as:
when is testing necessary, what patients to test,
what types of tests are to be used, and lastly, how
to use these tests, and what are the impact of
the application of test results to overall clinical
outcomes? Once PGx tests become more routinely
incorporated into treatments, and thus become
a standard of care in other therapeutic areas,

significant liability implications arise for clinicians,
primarily physicians and pharmacists who are
responsible for oversight of medications they
prescribe. As a result of the changes in medical
professions, and different levels of pharmacist
responsibilities, liability is beginning to move
away from simply the duty to warn to a broader
liability standard. This manuscript is focused on the
issues surrounding the potential for medico-legal
liability for these professions and serves as our call
to action for the medical and legal professions to
rapidly improve their training and understanding
of PGx to avoid such liabilities.
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Background
The lack of education and training of front-line
clinicians about the availability of, and access to,
decision support tools to assist with facilitation
of PGx information into the electronic medical
record complicates the implementation of PGx
in all settings. These challenges notwithstanding,
there is growing recognition of the need and
use of PGx as a tool to improve medication
pharmacotherapy. As PGx use becomes more
common so does the perception, and reality, that
PGx is now “standard of care.” This change to
personalized medicine has already transpired in
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many areas of oncology and is starting to evolve in
other practice areas.
In many settings team-based care allows for
comprehensive medication management (CMM)
which is a patient-centered approach that optimizes
medication regimens. CMM has been shown to
improve clinical outcomes when delivered by
a clinical pharmacist working with the patient,
physicians and other members of the health care
team.2 Pharmacogenomic data coupled with
traditional CMM drug monitoring parameters
(e.g., laboratory values, pharmacokinetics,
pharmacodynamics, and drug-drug interactions),
can lead to improvements in medication safety,
effectiveness and cost.3-5 In essence, PGx can
increase the precision of therapeutic decisions.
Rapidly growing availability of pharmacogenomic
testing, coupled with significant decreases in cost,
are now accelerating integration of PGx into the
clinical care setting.
As commonly understood, pharmacogenomics
(PGx) is the study of how variations in a patient’s
genetic profile determine their body’s responses
to specific medications,1 both in terms of what a
drug does to the body and what the body does to
a drug. Variants may impact drug metabolizing
enzymes, transporters and targets, ultimately
resulting in clinical differences in patient
response to medications either improving or
limiting a drug’s effectiveness or a drugs toxicity.
Significant challenges and barrier specific to
PGx and CMM include a lack of consistency in
the patient care processes, when PGx testing is
necessary, what patients to test, what types of PGx
tests are to be used, and lastly the application of the
PGx results to overall patient care.
In some practice areas, such as oncology, PGx
and the concepts of personalized medicine are
already considered standard of care. Historically,
once certain practices are routinely incorporated
into treatments as standard of care, they are
accompanied by liability implications for
clinicians, primarily physicians and pharmacists.
This manuscript is focused on the issues
surrounding medico-legal liability for these two
professions and should serve as a call to action for
those professions to rapidly improve their training
and understanding of PGx.

Pharmacogenomics Landscape
Currently, there are more than 350 therapeutic
products recognized by the United States
Food and Drug Administration that include
pharmacogenomic information in their drug
labeling.6 More than 50 medications are classified
by the FDA as “Pharmacogenetic Associations for
which the Data Support Therapeutic Management
Recommendations”. This Includes some

commonly used medications such as aripiprazole,
azathioprine, celecoxib, clopidogrel, codeine,
metoclopramide, pantoprazole, and tramadol.
Some of the warnings described are of a critical
nature (do not use) such as Abacavir, HLA-B,
Capecitabine, and carbamazepine. An additional
18 medications are described as “Pharmacogenetic
Associations for which the Data Indicate a
Potential Impact on Safety or Response”. A 2015
study published by Relling et al, estimated that of
1200 commonly used FDA medications, which
accounted for roughly four billion prescriptions,
18% (720M) where affected by actionable
pharmacogenetic variables.7
Undoubtedly, that number has increased since
Relling’s publication. While cost of testing was
once considered a barrier to PGx integration,
pharmacogenomic testing costs have fallen
tremendously. Consumer versions, like 23&Me,
are readily available at a fraction of the previous
cost. These consumer-focused tests and the ensuing
direct to patient advertising have already and
will further accelerate the integration of PGx into
practice. Lastly, the slower rate of adoption of PGx
into clinical practice could be related to the absence
of clinical guidelines of PGx data. The Clinical
Pharmacogenetics Implementation Consortium
(CPIC), an international consortium of individuals,
has set out to provide such information.8 To date
more than 26 guidelines for individual medications
and PGx have been produced by CPIC.9

Legal Implications on Medical
and Pharmacy Practices
Although the evaluation of genetic variation to
determine a patient’s proper medication and dosage
in many areas may not be considered “standard
of care” at present, that will likely evolve as the
volume of guidelines and literature expands, as
does the individual patient perspective around
PGx. Ethical and economic concerns are likely to
prompt physicians to begin incorporating PGx into
their prescribing strategies which will accelerate
and elevate the “standard of practice” for PGx.
Disregarding such requests can present significant
liability for all in the health care system and result
in an expansion of legal challenges presented in
the courts.
As noted above, the Integration of PGx into
patient care has already significantly impacted the
oncology sector. For example, pre-emptive testing
in many cases has become a standard of practice
in the treatment of many cancers and therapies
used to treat individual cancers. Lack of testing for
tumor or patient genomic status in certain cancers
is already a legal liability for providers involved
in these treatment areas. Clinicians treating
cancer have adopted genetic testing as part of
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the normalprocess of care for treatment of many
common cancers such as breast cancer.10
Technology and awareness of PGx has evolved,
enabling health care professionals to expand their use
of PGx applications across many areas of medicine.
Most clinicians are aware of the quality and
medico‑legal medication prescribing issues and how
these issues may impact connecting patients with
an appropriate medication regimen. These include,
but are not limited to, pharmacokinetics,
pharmacodynamics, drug interactions, organ
deficiencies, and contraindications of a medication.
Most of the issues are clearly articulated in the
FDA approved package inserts and have become
standards of practice that clinicians must consider
when prescribing medication therapy. Such issues
may involve modifying a medication therapy based
on patient’s renal insufficiency or drug-disease,
drug‑drug interactions.
Much like the evaluation of medication therapy
based on accepted standards, we anticipate
that the predictive and preventive capabilities
of PGx testing will likewise become accepted as
commonplace in clinical practice. Coupled with
publication of pharmacogenomic information
in FDA package inserts, published guidelines
and the literature demonstrating improvements
in outcomes or safety, this acceptance will
likely result in clinician’s bearing an increase in
responsibility towards patients and consumers.
Bearing this responsibility has the potential to
expose health care professionals to additional
legal liability if PGx is not taken into consideration
in the course regulatory agencies and professional
medical associations. Although civil litigation
determining responsibilities of health care
professionals to account for PGx is new,
and therefore difficult to fully assess, future
concerns are borne out by legal actions
and settlements that have already occurred
(e.g., holding manufacturers accountable for
known pharmacogenomic-based variances).11

Liability Implications for Physicians
and Pharmacists
Impact on Physicians
Although health care systems and a number of
health care professions could be impacted by the
rapid advancement of PGx, two disciplines that will
most likely be impacted will include Physicians and
Pharmacists. Physicians’ liabilities will potentially
remain the highest since they are considered the
primary individual responsible for the selection and
prescribing of medications for patient care in most
settings. In many cases, others who fulfill roles
as a prescriber – nurse practitioners, physicians
assistants, or advanced-practice pharmacists –
will have similar liability. The medico-legal issues
thejournalofprecisionmedicine.com
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that physicians will face will not be dissimilar to
medication prescribing issues already encountered
in practice. Such liabilities could include a failure
to order genetic testing when indicated, improper
interpretation of PGx results, failure to prescribe
the proper medication and dosage based on PGx
results, and failure to warn the patient of possible
adverse events based on the genetic predisposition.
The decision to prescribe a drug has always been
based on the assessment of risk and benefit to the
specific patient. Providers will need to understand
the frequency of the genomic variances in their
patient population to assess possible PGx impacts
and incorporate PGx considerations into their
normal processes of care. Documentation of such
considerations will become increasingly important
as to whether (or not) the prescriber decides
to order the PGx test. From a legal perspective
and past precedent, the validation, acceptance,
and use of PGx in clinical practice is likely to
result in further experienced legal liability for
physicians. Physicians have the responsibility to
diagnose, treat, and inform patients of the risks
and benefits of the proposed treatment and the
fiduciary obligation towards their patients to act
in their best interest utilizing the most current
accepted and evidence-based practices. As a result,
physicians face challenges to stay up to date on the
latest developments in PGx-indicated medication
use, especially given the accelerating volume of
pharmacogenomic research. As discussed above,
the literature and guidelines for PGx are moving
quickly to re-define the normal standard of care.
Medical malpractice claims are “negligencebased” which includes the duty owed by the
physician to their patient, the breach of that duty,
and the resultant proof of causation and damages.
The primary determinant for a negligence claim
used by the courts revolves around the doctrine of
“standard of care.” The standard of care implies that
physicians will provide services in accordance
with other members of their profession in
terms of skill, knowledge, and care. Simply stated,
if a patient suffers an adverse drug reaction or
ineffective treatment, and damages are incurred, the
major legal hurdle is establishing a standard of care
that may have been breached. In legal cases, these
positions are generally argued on both the plaintiff
and defendant sides by expert witnesses in the same
field of practice. As with any newer technology or
evidence, adoption is often slow so many clinicians
and lawyers rest their case on the percentage
of medical experts who might be utilizing
the technology regardless of the strength of the
evidence that it should be quickly incorporated into
practice. This defense will be eroded as PGx is more
commonly incorporated into care.
The rate of that erosion, of course, will depend on

the rapidity of pharmacogenomic implementation
into the health care setting. Although standard of
care arguments represents the primary defense and
plaintiff strategy, it is not the sole factor a jury may
use in determining whether conduct is negligent.
If a pharmacogenomic warning is prominently
included on a drug label, and a physician does
not have a well-documented rational for not
ordering the test and there is subsequent injury,
the physician could face liability under a reasonable
person standard. In the past, courts have held
that when a physician prescribes a drug without
heeding the warnings present in the drug insert,
the insert itself can be treated as evidence of the
standard of care.12
Physicians also face potential liability for failure
to test patients for problem genotypes that could
lead to adverse drug interactions. Failure to
adhere warnings in the pharmaceutical labels
providers not only expose themselves to liability
but potentially their patients to substandard care.
Lastly, misinterpretation of the genetic test results
and subsequent prescribing errors could be an
additional liability.

Impact on Pharmacists
The role of the pharmacists in the American
health care system has changed dramatically in
recent years. What was traditionally considered
a profession that was responsible for providing a
product, has now moved to a profession that
provides direct patient care. Traditionally, the
roles of the pharmacist can run in duality, that is,
a segment of the pharmacist population providing
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care in more of a distributive model and another
segment providing direct patient care providing
CMM under collaborative practice agreement
(CPA) or a scope of practice that allows the
pharmacist to initiate, discontinue or modify
medications as well as order laboratory and
medication related tests.13 All 50 states allow a
licensed pharmacist to work under independent
authority or collaborative practice. There are
currently 49 states that allow pharmacists to
prescribe medications under independent authority
or collaborative practice.14
In the past, pharmacists were primarily held
accountable to accurately fill legally written
prescriptions based on a negligence standard.15,16
Pharmacists have a duty to warn patients of
potential drug-related adverse effects, drug
interactions and allergies, based on information in
the pharmacy dispensing records and information
provided by the patient themselves. Pharmacists
also have been challenged when doses of
medications used have been significantly higher
than those recommended in the pharmaceutical
package information
Pharmacists in a traditional retail setting
often lacked information about the patients that
might lead to more interventions that would
improve medication safety and effectiveness such
as laboratory values, patient demographics and
co‑morbidities. Lack of knowledge of results
of any pharmacogenomic tests in most settings
relieves the pharmacist of that liability which falls
onto the prescriber. However, those arguments do
not stand up to the same blank exemption in the
thejournalofprecisionmedicine.com

Conclusion
Integration of PGx into clinical practice has
accelerated over the past decade following advent

of wider access to next generation sequencing and
the Precision Medicine Initiative. What was once
thought to be a novelty has now become a standard
part of the patient care experience today. In this
article, we highlighted the possible medico‑legal
implications that could be encountered if PGx
is not fully adopted in medical or pharmacy
settings. While this article is focused on the
potential legal liability that PGx represents for
physicians and pharmacists, we also recognize
that the establishment of ‘standard of care’ in
pharmacogenomic testing and the inclusion
of pharmacogenomic data in FDA prescribing
information is evolving rapidly.
The liability for both these professionalsphysicians and pharmacists – will be directly
proportional and increase with wider access to
standardization of PGx practice and prescribing
information. Likewise, the evolution of
integrated electronic medical records, cheap
pharmacogenomic tests, and better decision
support software will bring pharmacogenomic
testing to a level similar to routine laboratory
testing. This evolution will, in turn, require
clinicians to incorporate PGx into their
prescribing assessments. And as clinicians
incorporate PGx in their practice, the uptake
will likely be accompanied by, if not accelerated
by, medical malpractice suits. In fact, managing
liability risks may prove to be a key factor in the
accelerated adoption of pharmacogenomic testing.
Time will tell the extent to which medico-legal
issues will arise as cases are brought forward.
Given the number of cases currently based on
failure to consider co-morbidities, allergies, or
laboratory values that are known to increase the
risk of a given medication, we foresee that failure
to implement PGx principles will lead to instances
where care may not be optimized, and the resultant
legal issues will follow. If so, there could well be
a significant increase in the potential liability of
physicians and to a lesser degree the pharmacist.

As PGx continues to evolve, the transition
period should be used to provide training and
education to all current clinicians and to assure that
the medical and pharmacy curriculum are robust
enough to turn out new clinicians comfortable
with managing pharmacogenomic intricacies.
Doing so will assure high quality care and lower
the potential for legal liabilities faced by health care
professionals today. J PM
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context of integrated health care systems or the
in-patient setting, where the pharmacist may have
access to critical information (such as laboratory
values, patient demographics or co-morbidities).
Depending on their roles in the health care system,
pharmacists, take on more corresponding liability
in these cases. For the pharmacist practicing in an
advanced practice role, their liability in prescribing
medications would be similar to the physician.
As a result of the changes in the profession,
and different levels of pharmacist responsibilities,
liability is beginning to move away from simply
the duty to warn to a broader liability standard.
Courts are increasingly recognizing pharmacist
advanced training and education as well as their
changing role in the health care system. As a
result, courts now treat pharmacists as they do
other health care professionals and base their
negligence decisions on a reasonable professional
standard.17 The expansion of negligence liability to
pharmacists will likely extend to PGx where patient
information is readily available in the health care
setting. If the pharmacist has access to PGx results,
they will have a corresponding liability to assure
that PGx results, along with the patient’s other
laboratory, demographic and pharmacokinetic
parameters, are considered when a medication is
prescribed to the patient.
Future advancements in pharmacogenomic
technology coupled with interconnected electronic
medical records could lead to greater responsibility
and corresponding liability for pharmacists in
all settings, especially in retail settings where the
bulk of prescriptions are filled. With the rapidly
declining cost of pharmacogenomic testing, it will
not be long until all patients have pre-emptive test
results incorporated into the electronic medical
record for all to see and act upon when necessary.

