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The delivery of pharmacogenetic (PGx)
testing has expanded outside of the tradi-
tional clinical setting to include community
pharmacies. While pharmacists have been
involved as a liaison between the clinical
testing laboratory and ordering clinician,
assisting with interpretation or application
of results [1-3], the delivery of clinical testing
by a community pharmacist marks another
step in the expansion of roles and pharmacy
services. Many community pharmacies cur-
rently offer tuberculosis testing, blood pres-
sure monitoring, and now some have begun
to offer PGx testing. Despite their interest
in PGx testing, pharmacists have recognized
their limited training and lack of knowledge
and skills regarding PGx [4-7]. For several
years, professional pharmacy organizations
have called for enhanced training and cur-
ricula in PGx to prepare pharmacists to use
and apply PGx testing [8-13]. Some state
pharmacy boards require certification or spe-
cialized training to perform certain services,
but do not yet require it for PGx testing. In
this article, we propose the development of
a certification program that pharmacists
would be required to complete before offer-
ing PGx testing. Pharmacist certification in
PGx could ensure the appropriate and safe
use of PGx testing and optimize the lifetime
benefits to patients.

In the USA, training requirements to

zation services requires completion of the
pharmacy-based immunization delivery cer-
tificate training program, which provides
pharmacists the knowledge to administer
and implement immunization services [14].
For other services, additional training is rec-
ommended; completion of the Medication
Therapy Management (MTM) Certificate
Training Program is recommended for phar-
macists wishing to provide MTM services.
This training program provides skills-based
training on how to interview a patient,
identifying and prioritizing medication-
related programs, developing interventions
and documenting activities. States may opt
to develop their own training programs or
approve completion of training programs
offered by national pharmacy groups or pri-
vate vendors to meet the state requirements.
For example, New Mexico pharmacists inter-
ested in offering tuberculosis testing must
complete a training program offered by the
state health department [15]. The American
Pharmacist Association (APhA), one of the
oldest pharmacy associations, has developed
certificate or training programs to ensure
pharmacists are qualified to perform certain
services for immunization delivery, diabetes
care, MTM and cardiovascular disease risk
management [16].

A recent search (14 October 2015) of the
three types of continuing education pro-
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identified 35 home-study or live-study knowledge or
application programs in pharmacogenetics offered in
the calendar year 2015. However, no educational pro-
grams (either home study or live) were available on
the practice of pharmacogenetics (or implementation
of these tests in practice). Most of the programs were
offered by professional organizations, with others
offered by academia or commercial groups.

“ the proposed curricula for PGx training for

pharmacists should include a combination of
knowledge and skills that address the anticipated
roles and informational needs.”

Pharmacists perceive a range of roles with respect
to the use, delivery and/or application of PGx test-
ing: recommend/provide PGx testing in their practice;
provide clinical recommendations about the appropri-
ate use of PGx testing; and make therapy recommen-
dations based on PGx test results [4]. Although they
have acknowledged their limited knowledge of this
field (618] and need for further training to increase
their confidence in providing PGx testing [719,20], there
are few data that specify the content of PGx education
for pharmacists. Romagnoli ez a/. [21] categorized 36
informational needs into four broad categories based
on pharmacist interviews: background; specific medi-
cation and drug—gene details; patient-specific clinical
information; and PGx guidance-related information.

Like other required certificate programs, the pro-
posed curricula for PGx training for pharmacists
should include a combination of knowledge and skills
that address the anticipated roles and informational
needs. For example, immunization training programs
provide information about administration, dosing and
schedules, as well as require demonstration of proper
sterile technique in the preparation and administration
of injectable and intranasal immunizations. Similar
to other pharmacy certificate programs, a certificate
in PGx would include two sections described in fur-
ther detail below: an independent self-study and a live
study. Box 1 outlines the educational objectives for each
section, which include all of the competencies for phar-
macists defined by the US Genetics/Genomics Com-
petency Center (G2C2), an initiative funded by the US
NIH [22], as well as additional skills identified by the
UK National Genetics Education and Development
Centre in collaboration with the Royal Pharmaceutical
Society of Great Britain, and based on our own experi-
ences from our prior studies [23]. We confirmed that the
proposed educational objectives are responsive to the
anticipated perceived roles of pharmacists. Given the
range of professional or private groups that currently
develop and offer continuing education programs in
pharmacogenetics for pharmacists, we anticipate that

many different groups could develop and offer the pro-
posed certification program. However, the certificate
developer is encouraged to partner with PGx experts as
instructors or consultants to insure that the content is
accurate and current, and to provide credibility to the
new program.

Self-study

Based on the G2C2 competencies, the proposed self-
study could be divided into mini-modules per each of
the four main content sections: basic genetic concepts;
genetics and disease; pharmacogenetics and pharmaco-
genomics; and ethical, legal and social implications.
Learners must demonstrate proficiency of the subject
area by attaining a minimum score of 70%. We also
suggest two additional components to complement
the overview of the field in the section on pharmaco-
genetics and pharmacogenomics. First, an overview of
the range of testing platforms/technology should be
presented with discussion of the benefits and limita-
tions of different assays. Pharmacists are not likely to
have the training/knowledge to understand the differ-
ences in testing platforms and how that may impact the
type of results returned and test limitations. Second,
specific applications should be presented to illustrate
when testing may be indicated, the potential outcomes
of testing and how the test results would be applied
to inform medication selection or dosing. In addition,
particularly for community/ambulatory pharmacists,
a separate optional module should be developed to
provide guidance about how to set up a viable busi-
ness model to offer PGx testing that would address key
issues such as reimbursement, training, documentation
and staffing needs.

Live study

Pharmacists will need to develop specific skills to
effectively and appropriately provide PGx testing to
patients. The second part of the certification pro-
gram, the live study component, will enable learners
to learn and practice these skills. Specifically, phar-
macists should be proficient in discussing PGx test-
ing with patients, specimen collection, report inter-
pretation and application and communication of test
results to patients. Learners will be divided into small
groups for a role-playing activity to practice discuss-
ing PGx testing with patients, obtaining informed
consent (as is sometimes required by the laboratory),
specimen collection, test result interpretation based
on actual PGx test reports, utilization of evidence-
based guidelines to make clinical decisions and com-
municating test results. The role-playing will allow
learners an opportunity to not only learn about a
range of PGx applications in their practice settings,
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Box 1. Proposed elements of a pharmacogenetic certificate

Self-study - Self-study post test (estimated time to complete: 6 h)

Passing score of >70% required

¢ To recognize and appreciate the role of behavioral, social and environmental factors (lifestyle, socioeconomic

factors, pollutants, among others) to modify or influence genetics in the manifestation of disease

To identify drug- and disease-associated genetic variations that facilitate development of prevention and

treatment strategies and appreciate there are differences in testing methodologies and are aware of the need

to explore these differences in drug literature evaluation

e To use family history in assessing predisposition to disease and selection of drug treatment

e To understand the role of genetic factors in maintaining health and preventing disease

To assess the difference between clinical diagnosis of disease and identification of genetic predisposition to

disease (genetic variation is not strictly correlated with disease manifestation)

e To appreciate that pharmacogenomic testing may also reveal certain genetic disease predispositions (e.g., the
Apo E4 polymorphism)

e To understand the influence (or lack thereof) of ethnicity in genetic polymorphisms and associations of
polymorphisms with drug response

e To understand the potential physical and/or psychosocial benefits, limitations and risk of genomic/
pharmacogenomic information for individuals, family members and communities, especially with genomic/
pharmacogenomic tests that may relate to predisposition to disease

e To understand the increased liability that accompanies access to detailed genomic patient information and
maintain confidentiality and security

e To appreciate the cost, cost-effectiveness and reimbursement by insurers relevant to genomic or
pharmacogenomic tests and test interpretation for patients and populations

e To identify the need to refer a patient to a genetic specialist or genetic counselor

Live study (estimated time to complete: 3 h)

e To learn of and demonstrate proficiency in different types of sample collection practices for PGx testing,
review of safety procedures for handling biospecimens and proper mailing®

¢ To gain experience through group-based activities and role-playing about reviewing PGx test reports and
demonstrate the following knowledge/skill-based competencies®

e To gain experience through group-based activities and role-playing on patient communication about PGx
testing and test results and counseling®

e To demonstrate understanding of basic genetic/genomic concepts and nomenclature

e To demonstrate an understanding of how genetic variation in a large number of proteins influences
pharmacokinetics and pharmacodynamics related to pharmacologic effect and drug response

e To utilize evidence-based guidelines that synthesize information relevant to genomic/PGx tests and selection
of drug therapy (e.qg., Clinical Pharmacogenomics Implementation Consortium)

e To adopt a culturally sensitive and ethical approach to patient counseling regarding PGx test results

¢ To maintain proper documentation of test results in electronic patient record®

e To learn about different business models to integrate in their practice sites.

e To learn about strategies to engage with local practitioners to discuss the delivery of PGx prior to
implementation®

CE 2 years after the completion of course (estimated time to complete: 2 CE h)

e A refresher course to update knowledge about new tests, technologies, reimbursement and clinical decision
support tools.

"Non-Genetics/Genomics Competency Center recommendations.

Proposed elements are based on the Genetics/Genomics Competency Center [22] recommendations and new educational objectives derived
from the recommendations of the National Genetics Education and Development Centre in collaboration with the Royal Pharmaceutical
Society of Great Britain [24] and on our experiences in our translational studies on PGx testing.

CE: Continuing education; PGx: Pharmacogenetic

but offer constructive feedback for the different com-  course to update their knowledge about new tests,
ponents of delivering PGx testing. Also, discussion technologies, reimbursement, new clinical decision
of business models to integrate PGx testing in com-  support tools and skills including patient communi-
munity pharmacy settings will be reviewed. Upon cation and results interpretation. For updates on new
completion of the live study, each participant would publications, US FDA label changes and guidelines,
receive a certificate valid for 2 years. After 2 years, to  pharmacists will be referred to the comprehensive and
maintain their certification status, pharmacists would  regularly updated PharmGKB website [25], supported
need to complete a 2-h continuing education refresher by the US NIH and other resources. Participant
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suggestions for topics for future continuing educa-
tion modules will also be solicited to insure that the
modules are addressing pharmacists’ knowledge and
skills needs.

Given the reported limited knowledge of phar-
macists about pharmacogenetics 18], this proposed
format for a certification may require more intense
initial self-study. A report of an ACPE program dem-
onstrated some improvement in pharmacists’ knowl-
edge of PGx, but still a relatively low knowledge level
following the completion of the program (precourse
score: 46%; postcourse score: 53%) [19]. Therefore, it
may be necessary to expand the introductory home-
study modules with more detailed optional modules
about the history of PGx, understanding genetic
variation, clinical PGx evidence and drug—gene inter-
actions. However, this does not address the need for
skill-based learning of PGx for pharmacists, which is
essential for the appropriate delivery of PGx testing.
The increasing content of PGx in pharmacy school
curricula and training programs [26] should help
increase scores and reduce the need for an intensive
certification program over time.

In order to successfully offer PGx testing in commu-
nity pharmacies, interprofessional collaboration will be
important [s], particularly with laboratory profession-
als and ordering providers (both specialists and gen-
eral practitioners). While other clinical providers have
expressed support for a collaborative relationship with
pharmacists, more effort is needed to define the roles
of pharmacists as a provider of clinical services, which
may then lead to greater acceptance by other providers
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