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Objective: This study assessed pharmacist experiences with delivering pharmacogenetic
(PGx) testing in independent community pharmacies.

Methods: We conducted a cluster randomized trial of independent community pharmacies
in North Carolina randomized to provide either PGx testing as a standalone service or
integrated into medication therapy management (MTM) services. Surveys and pharmacist
data about the delivery of PGx testing were collected. Semi-structured interviews were also
conducted.

Results: A total of 36 pharmacists participated in the study from 22 pharmacies. Sixteen
pharmacists completed the pre-study and post-study surveys, and four pharmacists completed
the semi-structured interviews. Thirty-one percent (11/36) of pharmacists had had some
education in personalized medicine or PGx prior to the study. The only outcome that differed
by study arm was the use of educational resources, with significantly higher utilization in the
PGx testing only arm (p=0.007). Overall, compared to the pre-study assessment, pharma-
cists’ knowledge about PGx significantly improved post-study (p=0.018). In the post-study
survey, almost all pharmacists indicated that they felt qualified/able to provide PGx testing at
their pharmacy. While 75% of pharmacists indicated that they may continue to provide PGx
testing at their pharmacy after the study, the major concerns were lack of reimbursement for
PGx counseling and consultation given the necessary time required.

Conclusion: Our findings demonstrated a positive experience with delivering PGx testing in
the community pharmacy setting with little difference in pharmacists’ experiences in provid-
ing PGx testing with or without MTM. Pharmacists were confident in their ability to provide
PGx testing and were interested in continuing to offer testing, though sustained delivery may
be challenged by lack of prescribing provider engagement and reimbursement.
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Introduction

Currently, more than 300 prescription medications include information about phar-
macogenetics in the US Food and Drug Administration-approved package insert."
The US Clinical Pharmacogenetics Implementation Consortium (CPIC) has pub-
lished 25 guidelines on the interpretation and application of pharmacogenetic (PGx)
testing (as of 8 June 2021) and Dutch Pharmacogenetics Working Group has issued
recommendations for 69 gene-drug combinations. As the evidence for clinical
utility of PGx testing continues to expand, so have rapid and accurate testing
platforms and commercial interest, leading to debate and exploration about effec-
tive options for delivery of PGx testing.” Pharmacists are playing a leading role in
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the delivery of PGx testing” ~° and have been proactive in developing training
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opportunities and core curricula to prepare the pharmacist
workforce to participate in this new professional role.”””
Professional pharmacist organizations and accreditation
bodies have also recognized the future role of the practice
and have updated pharmacy school curricula so that all
pharmacists have a minimal level of exposure to PGx
content.'” Several surveys of pharmacists have reported
enthusiasm for testing and provision of PGx services, but
raise concerns about their knowledge/preparedness and
reimbursement.'''*

The pharmacist delivery model may be implemented in
different
pharmacies,'

settings, such as hospitals,"”

6

community
clinical offices,'” and nursing homes.'® In
addition, pharmacists may assist in the delivery of PGx

testing through a PGx consultation service,'*°

specifi-
cally assisting with test ordering and interpretation of test
results. PGx testing offered in combination with medica-
tion therapy management (MTM) allows careful consid-
eration of the patient’s medication history, adverse

experiences, and both drug—drug and drug—gene
interactions.”"** Additionally, the incorporation of PGx
allows for the identification of clinically important drug—

interactions
3

drug through recognition of

phenoconversion.”> Pharmacist-delivered PGx testing
with MTM has been reported to reduce costs for elderly
patients.*

Although PGx testing has been clinically available for
many years, there remains many barriers to the implemen-
tation of PGx testing including evidence of clinical utility
of testing, provider preparedness, integration of testing
into clinical workflow, clinical decision support, reimbur-
sement, and availability of patient resources to promote
comprehension and engagement.” Each clinical setting
will likely raise unique barriers to implementation. In
this study, we assessed the feasibility of pharmacist-
delivered PGx testing in an independent community phar-
macy setting. As part of the study, we surveyed participat-
ing pharmacists before and after the study and conducted
semi-structured interviews. Our findings may inform
methods of increasing the involvement of community
pharmacists in the delivery of PGx testing through identi-
fication of some practice barriers in this setting.

Methods

Overview
Details of this study design have been previously
described.?® In summary, a cluster randomized trial was

conducted whereby independent community pharmacies
were randomized to provide PGx testing or PGx testing
with MTM. Buccal swab samples were collected from
patients at the pharmacy who presented with a new or
recent prescription for one of 10 drugs for which PGx
recommendations are available and sent to Pathway
Genomics for analysis.”® Participating patients and phar-
macists were surveyed prior to and after the study (patient
data published separately). The study protocol was
approved by the Institutional Review Board of the Duke
University Health System (Pro00068552) and registered in
ClincalTrials.gov (NCT02937545). All participants were
informed about the purpose of the study and written
informed consent obtained prior to study commencement.
The study was conducted in accordance with the
Declaration of Helsinki. Data on patient participant experi-
ences and outcomes will be reported in a separate
publication.

Pharmacist Sites

Thirty-six pharmacists at 22 independently-owned com-
munity pharmacies across North Carolina participated in
the study. The pharmacies were located across the state in
14 counties, with a concentration of 12 pharmacies in the
central part of the state (Figure 1). Seven pharmacies
(accounting for 13 pharmacist participants; four pharma-
cies from the PGx-only study arm) withdrew before the
end of the study due to a low number of participants
enrolled or changes to staffing and subsequent inability
to fulfill requirements of the trial.

Pharmacist Survey

An online pre-study and post-study survey was adminis-
tered to all participating pharmacists. The pre-study (base-
line survey) was administered to all pharmacists prior to
their attendance in continuing education (CE) training
required of the study. The baseline survey assessed knowl-
edge of and experience with PGx testing, comfort with
integrating PGx testing into pharmacy practice, comfort
discussing PGx testing with patients, and experience with
patient education and MTM. Pharmacist and pharmacy
practice data were also collected including number of
years in practice, other pharmacy services offered, and
estimated time to complete each service. At the comple-
tion of the study, we administered a follow-up survey to
re-evaluate knowledge of PGx testing, comfort with inte-
grating PGx testing into pharmacy practice and discussing
PGx testing with patients, likelihood of adding PGx testing
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Figure | Map of the counties where the participating pharmacy sites are located across the state of North Carolina (US).

to their pharmacy services, and major barriers to imple-
mentation including potential impact of continuing a PGx
service after the trial. All surveys were administered
through REDCap, a secure web application for building
and administering online surveys.

Pharmacist Logbook

We asked pharmacists to track their activities related to the
study, particularly interactions with each patient and pre-
scribing provider to enable analysis of feasibility of deliv-
ery of PGx testing in a pharmacy setting. In particular, we
provided each pharmacy with a log sheet to record date/
time of each interaction, purpose of interaction, start and
stop times, and mode of communication (in-person, phone,
fax, email).

Pharmacist Interviews

Pharmacists were invited to participate in a semi-
structured phone interview to gather more in-depth feed-
back about their comfort and experiences with offering
PGx testing in a pharmacy setting, how it was integrated
into the workflow, and likelihood of continuing to offer
PGx testing.

Data Analysis

Summary statistics were calculated for all survey questions.
To test if the differences in responses by study arms as well
as the demographic characteristics of the participants were
independent of their tendency to complete both the pre- and
post-testing survey, Fisher’s exact test was applied for cate-
gorical variables, and exact Wilcoxon rank sum test for

continuous variable. To test the association of pharmacists’
pre-study PGx knowledge and their graduation year, an exact
Wilcoxon rank-sum test was performed. An exact Wilcoxon
signed-rank test was performed (a non-parametric test used
for paired data) to test pharmacists’ PGx knowledge before
and after the study and the number of activities pre- and post-
testing. All reported p-values are two-sided and were con-
sidered significant at a Type I error level of 0.05. Given the
small study population, we analyzed results both by study
arm and in aggregate. All analysis were performed with R,
with statistical tests using the stats and coin packages in R.

For the interviews, transcripts were first reviewed to
identify themes per question, and themes were coded.
Given the small number of interviews, no additional ana-
lysis was performed by study arm. For the analysis of the
logbooks, each entry in the logbook was reviewed and
entered into the RedCap database. The study arm, phar-
macy site, whether patient or provider-related activity, and
date of the activity/interaction with respect to test comple-
tion (pre or post-testing) was recorded. Summary statistics
were generated from the logbook analysis.

Results

Study Population

All 36 pharmacists who enrolled in the study completed
the pre-study survey. A total of 13 pharmacists were based
at one of the seven pharmacies that did not finish the
study; of the 23 remaining pharmacists, 16 (70%) com-
pleted the post-study survey. Pharmacist demographics
were independent of their tendency to complete both the
pre- and post-study surveys. At the start of the study, the
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median number of participating pharmacists per study site
was one (range: 1 to 4; mean: 1.64).

Of the 36 pharmacists that enrolled, 64% (23/36) grad-
uated from pharmacy school after 2000, with 81% (29/36)
earning a Doctor of Pharmacy degree (see Table 1). Half
of the participating pharmacists were the pharmacy owner
or pharmacist in charge (PIC).

Pharmacist participants recruited and offered PGx test-
ing to 151 patient participants; there was one incomplete
dataset yielding an analyzable dataset of 150 participants.
Sixty percent of patient participants were female, 90.0%
were White, and the mean age was 61 years. Of the 10
drugs for which testing was available, three drugs
accounted for 60% of the medications prescribed to parti-
cipants: metoprolol (29%), citalopram (18%), and aripi-
prazole (13%). Further
participants are included in a separate publication.

description of the patient

Pharmacy Setting
Overall, a total of 23 (64%) of the participating pharma-
cists estimated that their pharmacy filled between 100 and

300 prescriptions per week, four pharmacists (11%) esti-
mated that their pharmacy filled between 400 and 500
prescriptions, three (8%) estimated less than 100 prescrip-
tions and six (17%) estimated more than 500 prescriptions
weekly. All of the pharmacists reported that their pharma-
cies offered additional services, with almost half (17/36)
offering at least five additional services. Among the most
common additional services offered were immunizations,
MTM, compounding, disease state management, and sale
of durable medical equipment. Thirty-four pharmacists
(94%) reported that their pharmacy had a separate patient
area to provide counseling to patients.

Pharmacist Practice and Education

The average number of years in pharmacy practice was 11.1
years and median of 9.5 (range: 0-28 years). For pharmacy
owners/PIC, the median number of years in practice was
15.5 (mean: 15.4; range: 2-28), while for staff and consul-
tant pharmacists, the median years in practice was four years
(mean: 6.8; range: 0-22). Sixty-nine percent had not com-
pleted any type of educational program in personalized

Table | Summary of Demographic Data of Pharmacist Participants

Pre-Study Post-Study
Survey (n=36) Survey
(%) (N=16)
(All) PGx Only PGx + MTM (Al PGx Only PGx + MTM
Arm (n=15) Arm (n=21) Arm (n=7) Arm (n=9)
Highest Completed Degree

® B.S. in Pharmacy 7 (194) 4 (26.7) 3 (143) 3(18.8) 2 (28.6) I (11.1)

® Doctor of Pharmacy 29 (80.6) 11 (73.3) 18 (85.7) 13 (81.3) 5(71.4) 8 (88.9)
Graduation Year

e 1981-90 3(83) 1 (6.7) 2 (9.5) I (6.3) 0 I (11.1)

e 1991-2000 10 (27.8) 3 (20.0) 7 (333) 5@31.3) 2 (28.6) 3(333)

o After 2000 23 (63.9) 11 (73.3) 12 (57.1) 10 (62.5) 5(71.4) 5 (55.6)
Average Total Number of 1.l (range 0-28; | 10.1 (range 2— | 11.9 (range 0O- Il (range 0-28; | 8.9 (range 2— 12.7 (range 0-
Years in Pharmacy Practice median: 9.5) 26; median: 9) | 28; median: 10) | median: 10) 23; median: 4) | 28; median: 13)
Job Title

® Pharmacy owner/ 18 (50.0) 10 (66.7) 8 (38.1) 7 (43.8) 4 (57.1) 3(333)

Pharmacist in Charge (PIC)

o Staff Pharmacist 16 (44.4) 4 (26.7) 12 (57.1) 8 (50.0) 2 (28.6) 6 (66.7)

o Consultant Pharmacist 2 (5.6) 1 (6.7) | (4.8) | (6.3) I (14.3) 0
Ordered PGx Testing prior to | 4 (I1.1) 2 (13.3) 2 (9.5) 2 (12.5) 1 (14.3) 1 (11.1)
study
Completed a Course/ Il (30.6) 5(333) 6 (28.6) 7 (43.8) 3 (429) 4 (44.4)
workshop on PGx prior to
study
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medicine or PGx prior to attending the continuing education
session required of this study. Of the 11 pharmacists who
had some education in personalized medicine or PGx, seven
(64%) had graduated after 2000, and eight (73%) had com-
pleted the training within the past 12 months. Overall,
eighty-six (31/36) of participating pharmacists had never
ordered a PGx test prior to this study.

Forty-seven percent (17/36) pharmacists had partici-
pated in an MTM Certificate training program developed
by APhA or another accredited organization. Ninety-two
percent (33/36) of pharmacists reported that they have
provided MTM services at their current or prior pharmacy,
with an average of 10 MTM services provided weekly.

Pharmacist Knowledge of PGx

In the pre-study survey (n=36), the average number of
questions answered correctly in the seven-question PGx
knowledge assessment was 5.4 (median: 5; range: 3-7).
We hypothesized that pharmacists who had graduated
more recently (in 2000 or after) would score higher, but
we did not observe a significant difference in scores
(p=0.39). If limited to pharmacists who completed both
the pre and post-study surveys (n=16), the average correct
score at baseline was 5.4 (median: 6; range: 4-7). In the
post-study survey, the average number of correctly
answered questions was 6.3 (median: 6; range: 5-7), sig-
nificantly higher compared to the pre-study assessment
(p=0.018) (Table 2). It is possible that pharmacists used
other resources to complete the post-study assessment as
we did not explicitly request that they not. We did not
observe any significant change in the number of correctly

answered questions by study arm.

Table 2 Number of Correctly Answered Questions on
Knowledge Assessment by Study Arm (Pre-Study vs Post-Study)

Number of Pre-Study Post-Study
Correctly Answered Assessment Assessment
Questions (n=16) (n=16)
PGx PGx PGx PGx
Only +MTM | Only +MTM
(N=7) | (N=9) (N=7) | (N=9)
Mean (SD) 5.43 5.44 6.29 6.33
(0.787) | (l.01) (0.756) | (0.500)
Median [Min, Max] 6.00 6.00 6.00 6.00
[4.00, [4.00, [5.00, [6.00,
6.00] 7.00] 7.00] 7.00]

Utilization of Patient Educational

Resources

We provided pharmacists with a toolkit of four patient
educational resources (an information sheet, flipbook,
summary results page and wallet card) that could be used
initially to discuss PGx and again when communicating
results of testing.”” Based on the information provided in
the logbook per each enrolled participant, pharmacists
reported using at least one of the four educational
resources made available to them for 86.7% of enrolled
participants (130/150) and used two or more for 39.3%
(59/150) of participants (see Table 3). Of those who used
one or more of the educational tools (n=130), the most
commonly used toolkit component was the results sum-
mary sheet (60.8%; 79/130), followed by the test informa-
tion sheet (50.0%; 65/130). Pharmacists in the PGx only
test arm were significantly more likely to use at least one
of the educational resources than pharmacists in the PGx
test plus MTM arm (p=0.007). Pharmacists in the PGx
only test arm were also significantly more likely to have
used the test information sheet (p<0.001), but no differ-
ence was observed for any of the other toolkit resources.

Pharmacist Confidence

In the post-study survey, pharmacists overall indicated that
they agreed or strongly agreed that they felt qualified/able
to provide PGx testing at their pharmacy. Almost all
pharmacists indicated that they agreed or strongly agreed
with each of the following statements: 1) they felt con-
fident in their ability to provide counseling to patients
regarding the results of their PGx testing and the impact
on their drug therapy (93.8%); 2) they could make recom-
mendations to physicians based on the PGx test results
regarding drug therapy changes (93.8%); 3) they have
sufficient time to provide recommendations to physicians
on the personalization of patient medication regimens
(87.5%); and 4) PGx testing would improve compliance
with drug regimens (87.5%). Most pharmacists strongly or
somewhat agreed with the statement that most patients
would be interested in PGx testing (93.8%).

Perceived Burden to Current Practice

and Continuation of PGx Testing

Based on a review of the logbook submitted for each
participant, the average number of tasks carried out by
the pharmacist from the initial discussion with the patient
to the final discussion or consultation with the prescriber
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Table 3 Pharmacist Utilization of Educational Resources by Study Arm

PGx Test Only Study Arm (n=67) | PGx Test + MTM Study Arm (n=83) | Total (N=150)
(%) (%) (%)
Number of Educational Resources
Used
® Mean 1.6 (0.87) 1.24 (0.91) 1.4 (0.91)
® Median (Range) 2.0 (04) 1.0 (04) 1.0 (04)
Specific Educational Resource Used*
® None 6 (9.0) 14 (16.9) 20 (13.3)
o Test Info Sheet 41 (61.2) 24 (28.9) 65 (43.3)
® Flipbook 22 (32.8) 28 (33.7) 50 (33.3)
® Results Summary Sheet 37 (55.2) 42 (50.6) 79 (52.7)
® Results Wallet Card 7 (10.4) 9 (10.8) 16 (10.7)

Note: *Numbers will be greater than total number due to use of more than one educational resource.

was 7.4 (range: 2—13). There was no significant difference
in the number of tasks reported between the study arms.
We also coded the type of activity (patient or provider-
related) and when the activity occurred (pre- and post-
testing). Overall, there was a significantly higher number
of pre-testing activities (mean: 4.9; range: 1-11) compared
2.4; 0-6)
(p<0.0001). Again, no significant difference in the number

to post-testing activities (mean: range:
of pre-testing or post-testing activities was observed
between study arms. An average of 5.1 (range: 1-10)
activities involved the patient and 2.3 (range: 0-7)
involved the prescriber.

In the pre-study survey, pharmacists’ greatest per-
ceived barriers to providing PGx testing were lack of
reimbursement for testing (25%), inadequate of pharma-
cogenetics knowledge (17%), and insufficient time to pro-
vide PGx testing (14%). In the post-study survey, the
greatest perceived barrier reported was still lack of reim-
bursement for testing (56%), followed by lack of reimbur-
sement for pharmacist counseling and test interpretation
(25%), and poor acceptance of recommendations based on
the test results by physicians (12.5%).

Following the completion of the study, 75% of pharmacists
overall indicated that they may continue to provide PGx test-
ing at their pharmacy after the study. Two pharmacists, both
from the PGx plus MTM arm, indicated that they definitely
would. Two pharmacists, one from each arm, indicated that
they definitely would not continue to provide PGx testing.

Interview Themes
A total of four pharmacists participated in the interview
(one each from the PGx testing only and MTM-PGx arm;

the other two did not specify). The major challenge raised
by all pharmacists was timely provider response to com-
plete and return the test authorization form and connecting
with providers to review the test results. Pharmacists typi-
cally did not hear from physicians after faxing the test
report, even for patients with a recommendation to change
prescription based on test result. Two pharmacists attrib-
uted physicians’ lack of interest to their unfamiliarity with
PGx testing.

The pharmacists agreed that patients appeared much
more interested in the testing and results than their health
providers. Some of the specific comments regarding
patient interest were patient unawareness that such a test
existed, that it could explain individual differences in drug
response, and surprise that it could be performed with
a buccal swab instead of a blood draw. However, multiple
pharmacists mentioned the issue of health literacy and
uncertainty about how much the patients understood
about testing. The educational flipbook provided by the
study team was used to not only introduce the test (time
permitting), but also to review the results. The format
enabled pharmacists to have a structured discussion and
also ensure that they did not overlook any key points.
Pharmacists reported difficulty re-contacting patients to
discuss the test results and would discuss results over the
phone instead of delaying for an in-person visit.

While the interviewed pharmacists indicated that they
had learned a lot from participating in the study and were
interested in continuing to offer PGx testing, it was not
likely feasible from a resource standpoint. Some believed
that their customers who could afford to pay for PGx

testing would likely want to undergo testing, but
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a substantial proportion were covered by Medicaid and
Medicare and this option would not be feasible for them.
Therefore, without insurer coverage for testing, the effort
to establish a relationship with a testing laboratory to offer
the service would not be considered worthwhile for
a handful of patients each year they projected. From
a workflow perspective, it was not perceived onerous (no
more so than offering a flu shot).

Discussion

Clinical investigation on PGx testing continues to address
questions about clinical utility and limited evidence
basis,”® the role of other factors that may contribute to
development of adverse responses or limited efficacy, or

29-32 and inconsistencies between clin-

pharmacoresistance,
ical laboratory testing platforms, variant interpretation, and
clinical guidelines.**>® However, much attention has
focused on provider preparedness to deliver and integrate
single-gene PGx testing into clinical care, including phar-
macist preparedness.’”*® Pharmacists in particular have
played a leading role in the development and implementa-
tion of PGx testing at academic medical centers and large
health systems.> However, the permeation of testing at the
community and local level is likely uneven and limited
compared to large health systems. In this pragmatic trial,
we examined the feasibility of delivering PGx testing in an
independent community pharmacy setting and specifically
explored community pharmacists’ preparedness and atti-
tudes toward offering PGx testing. We found that despite
the majority of pharmacists having had no special training
in PGx, they scored fairly high on the pre-study knowl-
edge survey and performed significantly higher on the
post-study survey. Many expressed high levels of confi-
dence in their ability to deliver PGx testing, communicate
with patients, and work with prescribers to appropriately
act upon the results following participation in the study,
similar to positive outcomes reported in other PGx studies
with community pharmacists.'®*'**> However, the issue of
reimbursement remained a key barrier to continuing to
offer testing, noted in other pharmacist studies as well.'*'®

At the start of the study, pharmacist time and knowl-
edge were also noted as potential barriers prior, though the
responses shifted towards lack of reimbursement for phar-
macist counseling and test interpretation, and poor accep-
tance of recommendations based on the test results by
physicians at the conclusion of the study. Although the
effort/time required was not noted as a barrier by pharma-
cists in the interviews, the lack of response from providers

was repeatedly highlighted as problematic. A working
relationship between pharmacists and providers may facil-
itate more acceptance and trust to implement new clinical
applications such as PGx testing. Pharmacists regularly
communicate with providers daily, are well-experienced
working as a collaborative team, and have partnered in
ordering and consulting on other types of clinical testing.*®
Communication between providers and pharmacists is
often by facsimile®* or through e-prescribing, although
some independent community pharmacies have access to
electronic health systems of local health systems allowing
for integrated care. Despite the increase in the number of
package inserts with PGx information' and guidelines
from CPIC and DPWG, many providers are likely una-
ware of this information specifically and/or have limited
understanding of PGx testing in general.***~** Providers
who are not aware or knowledgeable about PGx testing or
have doubts about the clinical benefits of testing may have
be reluctant to authorize testing or change prescriptions,
which may have accounted for the muted response experi-
enced by the pharmacists in this study. In other studies
(though not in community pharmacy settings), the addition
of PGx test results improved or resulted in high physician
acceptance of pharmacist recommendations.**>°

In addition to concerns about reimbursement, impact
on delivery of other pharmacy services, and workforce
constraints, which can all result in a slower adoption of
PGx testing at the community level, there may also be
differences between pharmacy settings that contribute to
inconsistent rollout of PGx testing at the community phar-
macy level. In particular, chain-based pharmacists may be
able to provide the clinical decision support systems not
feasible at independent pharmacies and also have more
patient resources available in convenient formats like
videos that would reduce the face-to-face time for counsel-
ing and patient education. On the other hand, busy retail
community pharmacies may not be able to provide MTM
or in-depth PGx counseling due to the additional time
requirements. While independent community pharmacists
may have more flexibility to offer new services compared
to chain-based pharmacists, they may also be more con-
strained by economic limitations. With the presence of on-
site clinics in pharmacy retail settings (eg, CVS’ Minute
Clinics), additional opportunities to implement PGx test-
ing by the pharmacist with a closer relationship with pre-
scribing providers may arise. In addition to reimbursement
and time concerns, state guidelines regarding test ordering
authority and pharmacist training are among the primary
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issues to be addressed to enable PGx testing to be offered
widely by pharmacists.'*'** Direct-to-consumer PGx
testing may also significantly increase the role of pharma-
cists as patients may consult with them to better under-
stand their test results and how it impacts their current
medications.>"*

Several limitations of the data should be noted. The
participating pharmacists were all based in independent
community pharmacies practicing in North Carolina, and
may not represent other types of pharmacies or those based
in other states. In addition, the sample size was small and of
limited diversity. We lacked data about business models and
overarching care models of the pharmacies that would
inform the sustainability of offering PGx testing as well as
other important factors such as pharmacists’ background and
training, pharmacist effort and time, additional resources
required to offer PGx testing after the study.

As many groups have learned or experienced, imple-
menting PGx testing is a huge undertaking with multiple
challenges.*>>>*® Pharmacists can play a substantial role
in identifying eligible patients, providing patient counsel-
ing before and after testing, sample collection and ship-
ment, results interpretation, and communication with
prescribers. Some of the barriers identified in this study
can be addressed through increasing prescribers’ aware-
ness, development of patient-friendly educational
resources on various topics to promote informed decision-
making and reduce pharmacist time, and tools to interpret
and apply the PGx test results. Further consideration of
pharmacy business models and reimbursement mechan-
isms are also needed to advance inclusion of PGx testing

in community pharmacy settings.
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