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Opinion
Should Pharmacogenomics (PGx) Testing be a New
Standard of Clinical Care in 2020?
The human genome sequencing began in 1999 and was
completed in 2000. That scientific accomplishment paved the way
for understanding gene functions as they relate to clinical medicine.
So, what is PGx testing and how can it help patients? PGx testing is a
method of genetically determining how humans metabolize drugs.
It is now possible to identify how well genes function that code for
the pharmacokinetic cytochrome P-450 enzymes (also named CYP
enzymes). PGx testing costs have been reduced from thousands
of dollars for testing one or a few genes, to a few hundred dollars
for an entire panel of genes. In addition, publication of evidencedbased literature validating the science is occurring at a very rapid
rate [1,2]. We now understand how pharmacodynamic proteins
work at medication target sites [3]. By using PGx testing we can
start to eliminate the traditional trial and error method of drug
selection to treat many diseases such as cancer. How is PGx testing
performed? DNA samples are obtained using a buccal swab and the
sample is sent to a certified clinical laboratory. Performing sample
collection in a clinical setting utilizes established methods and
procedures [4].
Although obtaining the sample is easy and the gene panel
testing and reporting are relatively inexpensive, usually costing
just a few hundred dollars, it takes some training to interpret and

apply the testing results. A basic understanding of pharmacology
and pharmacokinetics is required along with a very basic
understanding of genetics [5]. The known literature reports
varying levels of evidence for studied genes, therefore reporting

of lab results to patients and determination of actionable results
requires clinical judgment for interpreting and applying results.
This can be an obstacle to obtaining third party payment for PGx
panels as the panels include genes with strong, actionable evidence
and genes with less than actionable evidence based on the strength
of the available literature [3]. Good sources of the literature for test
interpretation are the Clinical Pharmacogenetics Implementation
Consortium (CPIC), Dutch Pharmacogenetics Working Group
(DPWG) or a compendium of these and other sources such as the
Pharmacogenomics Knowledgebase, at Stanford University [3].
What are the challenges regarding incorporation of PGx panel
testing as a standard of care?

Awareness that this science may be quite valuable in many
specialties is an important start. An important example is the
integration of palliative care into standard oncology care. The
American Society of Clinical Oncology Guidelines were developed
from an Expert Panel of members in 2016 (https://www.asco.
org/research-guidelines/quality-guidelines/guidelines/supportive-care-and-treatment-related-issues#/9671). Pharmacogenomics can significantly aid in selection of pain management, nausea
control, depression and even prevention of toxicity from certain
chemotherapeutic agents. This can significantly improve patients’
quality of life. Even in early stages PGx’ s is a viable guide for medication therapy and clinical decision making. By helping to eliminate trial and error of drug selection by clinicians this data can
decrease use of medications that may be ineffective for treatment
and medications or even those that can cause serious drug interactions or adverse drug reactions (ADRs) that may be fatal, such as
Stevens-Johnson syndrome [6].
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The result can lead to lower health care costs with reduction of
emergency room visits and hospital admissions. There may also be
fewer episodes of failed therapy especially with some of the new
very expensive medications [7,8]. Identifying patients who have the
most benefit and least toxicity will improve patient care and make
these powerful therapies more cost effective. Payers may still argue
that there are varied levels of evidence available for different genes
to make clinical decisions [3]. However, other more established
tests also have varying levels of evidence, also requiring clinical
interpretation as well that may not be definitive [9,10].One suspects
that as costs of these pharmacogenomic tests are reduced, they will
become more widespread for clinical use. As clinicians and their
supportive pharmacists gain comfort level in interpretation, they
will value their effectiveness in improving patient care. Increased
PGx formal education and payment for testing will move the needle
to acceptance of this new standard of care [11,12]. Due to the
prospect of better clinical outcomes and lower health care costs,
PGx testing will become a standard of quality care in most medical
settings in the very near future.
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