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Abstract
Chronic pain management is a growing concern in the medical community with one out
of three people in America suffering from chronic pain. This educational practice-focused
project identified the value of educating a group of primary care providers (PCP) on
pharmacogenetic (PGx) testing offering genetic-based prescribing choices and reducing
trial and failure in treating chronic pain patients. The practice-focused question explored
if there would be support regarding learning gained by the providers following an
evidence-based education process on PGx testing, as shown from pretest to posttest
results. The educational model was guided by the analysis, design, development,
implementation, and evaluation (ADDIE) model. Due to the COVID-19 pandemic
precautions, distant learning via Zoom offered a safe learning platform. This evidence-
based education project consisted of 19 PCPs who were invited to participate. The
purpose of the project and their role in the project was explained, and they were provided
with an access QR code for the Survey Monkey® platform. The data gathering consisted
of demographics (n = 18), pretest (n = 19), and posttest (n = 12). The data were analyzed
using a descriptive measurement of pretest to posttest questions The PCPs' test results
revealed increased comprehension of PGx testing from pretest to posttest, reporting a
mean increase of 21.20% of total correct answers. The positive social change gained in
this educational practice-focused project improved providers’ knowledge and
understanding of PGx testing, offering a safe, individualized, patient-centered approach

to chronic pain management.
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Section 1: Nature of the Project
Introduction

Pharmacogenetic (PGx) testing is a tool to help treat various health conditions,
and chronic pain is one of the conditions that challenge effective treatment.
Pharmaceutical treatment choices regarding chronic pain management are often
inadequately managed (Gabay, 2019). As healthcare providers contend with
governmental regulation changes regarding opioid medications and prescribing practices,
finding adequate medication choices, and reducing trial and failure in drug choices for
chronic pain management are goals in current healthcare practices (Gabay, 2019).
Chronic pain is frequently inadequately treated; often, nurse practitioners refer chronic
pain patients to a specialty provider instead of treating them themselves because of the
complexity of their treatment needs. The risk of an adverse event or the "trial and failure"
scenario in prescribing makes chronic pain treatment problematic in the primary care
setting, causing many providers to avoid offering treatment to the patient suffering from
inadequate pain control (Haga, 2017).

PGx testing is a new option for treating chronic pain patients (Schwartz et al.,
2017). NP’s and other providers have failed to use PGx testing as a tool in prescribing
medication to treat various patients’ health concerns related to an individuals’ genetic
profile, leading to multiple drug trials before finding a remedy that helps treat the
symptoms (Millennium Health, 2020). Educating primary care providers (PCPs) on PGx
testing could help empower the providers with information that is individualized to a

Patient’s metabolism. PGx testing use could potentially create greater patient satisfaction,



reduce medication waste, and decrease the financial burden from failed medicine trials,
creating a positive social change in opioid prescribing practices (Genelex, 2019).
Problem Statement

The problem identified in this Doctor of Nursing Practice (DNP) project was the
lack of understanding of PGx testing in the rural southwestern portion of the United
States and the value of the testing in a primary care setting (Haga, 2017). Evidence in the
literature supported the benefit of using PGx testing to identify medication-related
problems (Schwartz et al., 2017) regarding chronic pain treatment in the primary
healthcare setting (Sharma et al., 2017). PCP i.e., medical doctors ([MDs]), NP’s, and
physician assistants ([PA’s]) lacked access to the use of PGx testing; this problem was
related to a gap in knowledge or understanding regarding PGx testing. Implementing an
evidence-based educational project on PGx testing has improved understanding of
chronic pain treatment through individualized medication management in the concerned
patient population. PGx testing is a tool for providers to guide medication choices related
to chronic pain management and depression in the primary care setting. Still, this tool is
underused in the primary care outpatient setting (Sharp et al., 2011). This educational
project’s benefit was to offer PCPs informed choices regarding the evidence supporting
the value and importance of PGx testing in the primary care setting. In the Southwest, the
opioid epidemic is concerning; as of 2018, according to Centers for Disease Control and
Prevention (CDC) findings, 63% of the overdose deaths were related to opioid misuse
(National Institute on Drug Abuse, 2020, Fig. 1). As PGx testing becomes a tool in

chronic pain management, the outcome will be improved pain through prescribing



medications genetically compatible with a person’s genetic profile, reducing drug
overdose incidence. PGx testing can help the PCP prescribe medications that work
effectively in pain management. More medication is not always the best practice, placing
the patient at risk of an adverse event.

Teaching PGx evidence-based testing improves the PCPs knowledge base and
understanding of how the results help determine conclusively which medications work
through deoxyribonucleic acid (DNA) findings in a simple PGx test. This educational
project taught providers how PGx testing is a simple, noninvasive test. The test example
involved, obtaining samples through a cheek swab, sending the samples to the laboratory,
looking at genetic polymorphisms, and then using the readings to develop individualized,
genetically compatible pharmaceutical treatment options for the patient in question
(Richeimer & Lee, 2017). The providers’ teaching improved their understanding of
enzyme metabolism and how enzymes play an essential role in medications’ ability to
work effectively in the chronic pain patient. The providers understood from the
information provided that using PGx testing has benefits in preventing adverse drug
events (ADEs), the fourth leading cause of death in the United States (United Health
Foundation [UHF], 2020). The aim of this educational project was to reduce the PGx
testing knowledge gap and explain this tool’s benefit in the clinic setting. The PowerPoint
gave insight to a group of PCPs regarding the multiple metabolic pathways involved in
the metabolism of drugs, according to Trescot and Faynboym (2014), and how PGx

testing is essential in effective chronic pain control.



Purpose Statement
The aim of this DNP educational project was to educate a group of PCPs in the
southwestern portion of the United States regarding a gap in practice related to the lack of
use of PGx testing. My role as the DNP student conducting this project was to educate a
group of providers on PGx testing as a tool to help with prescribing choices for the
chronic pain patient population according to patients’ genetic profiles. The clinic setting
is where PGx testing omission is related to a lack of providers’ educational opportunities
in rural medical communities on newer testing options. Thus, the project offered an
additional tool in treating the chronic pain patient population with safe and effective
medication management.
Practice Focused Questions
The DNP practice-focused questions guiding this evidence-based educational
project on PGx testing were then following:
e What evidence from the literature supports the use of pharmacogenetic (PGx)
testing in depression and chronic pain treatment in the primary care setting?
e  Will there be a change in understanding gained by the providers related to
pharmacogenetic (PGx) testing as shown from pretest to posttest results?
The project’s desired outcome was to increase the knowledge base regarding PGx testing
and the value of PGx results in a group of PCPs in the rural southwestern portion of the
United States.
Content experts (i.e., a medical assistance treatment (MAT) program manager and

a behavioral health manager) guided the project, oversaw the process, and evaluated the



outcome of the educational content. The PGx testing process had positive responses
regarding the use and benefits of a patient’s genetic metabolism, showing that the content
created improved understanding through the PowerPoint evidence-based educational
project. The results were evident through the providers’ knowledge of the use and process
of the PGx test and how the test identifies a patient’s rate of drug metabolism depending
on the person’s genetic profile. In addition, the findings could help determine the
potential risk of ADEs or of drugs competing for binding sites. Thus, the project goal
achieved the intended outcome of educating the providers on the benefits and use of PGx
testing to improve chronic pain patient care (Trescot & Faynboym, 2014).
Nature of the Doctoral Project

The nature of this doctoral project involved educating providers on the benefits of
PGx testing. For patients who suffer from chronic pain or depression, PGx testing will
offer providers evidence-based drug choices through an effective pharmaceutical
treatment in managing chronic pain or depression individualized to a person’s DNA and
metabolic profile (Millennium Health, 2020). Through Walden University’s education
process, the institution encourages students to create positive change to better people’s
lives. Adequate pain control allows a person to live each day with less pain and enjoy
life, making a positive change. Walden University (2014) states that “positive change
today contributes towards long-term changes that improve people’s lives in the future.”
Walden University’s literature review matrix offers an organized template for literature

used in the project.



Sources of Evidence

This educational project focused on educating providers on the use and benefits of
PGx testing (Millennium Health, 2020). The various sources of evidence obtained
through the Walden Library using CINAHL, MEDLINE, academic journals, and peer-
reviewed scholarly articles, with PGx testing information within the last 6 years. The
sources of evidence analyzed from multiple sources regarding PGx testing and compiled
in Walden University’s literature review matrix template. Using the Johns Hopkins
Nursing Evidence-Based Practice: Non-Research Evidence Appraisal Tool offered
reliability and validity of the content examined for the project information (Appendix E;
Newhouse et al., 2007). The project focused on improving the chronic pain patient
regarding pharmaceutical treatment choices and decreasing the “trial and failure” in
medicine of the chronic pain population. The evidence-based educational project focused
on educating the providers on PGx testing (a tool for treatment) in a southwestern rural
primary care clinic.

Approach

The evidence-based educational project used the analysis, design, development,
implementation, and evaluation (ADDIE) model (Quigley, 2019). The project followed
the procedural steps of planning, implementing, and evaluating as described in Walden
University’s Manual for Staff Education. Walden University offers students an
opportunity to transform themselves as scholar-practitioners to effect positive social
change (Walden University, 2020). Walden University (2020) defines “positive social

change as a deliberate process of creating and applying ideas, strategies, and actions to
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promote the worth, dignity, and development of individuals, communities, organizations,
institutions, cultures, and societies,” noting that positive social change results in the
improvement of human and social conditions.”

This project involved educating a group of PCPs on the benefits of PGx testing,
creating an opportunity to offer improved pain control to patients who suffer from
chronic pain or depression. PGx testing helps in identifying pharmaceutical treatment
choices regarding managing chronic pain and depression through individualized patient
DNA and metabolic profiles (Trescot &Faynboym, 2014). Walden University promotes
positive change to better people's lives; when people can live each day with less pain and
enjoy daily living, providers have made a positive change (Walden University, 2014).
Planning

The ADDIE model used in planning the doctoral project included conducting
literature research and developing an educational plan to understand PGx testing. I
created an educational platform for the virtual meeting (Zoom) with approval from the
MAT facilitator. To fulfill one of Walden University’s academic project requirements, |
needed the guidance of a content expert. The behavioral health manager/supervisor, MS,
LPCC, LADAC, NCC, offered her guidance. She was working in the medical field and
was an educator in the university setting. Additionally, the NP from MAT, who was the
manager/associate medical director of the (Extension for Community Healthcare
Outcomes (ECHO) care project, had over 30 years of provider experience in caring for
patients afflicted with chronic pain and understood issues related to treating the

condition. Both content experts offered to guide me in the process to support the



university’s requirements. Both managers were a committed part of the patient care
process in the clinic and were the persons who evaluated and approved changes regarding
patient care in the clinic setting.

Next, I developed an evidence-based educational project PowerPoint on PGx
testing, developed a pretest/posttest focusing on PGx testing, and implemented the tests
through Survey Monkey regarding PGx testing to present to the providers (Appendix C).
After Institutional Review Board (IRB) review and approval, an email invitation with
Survey Monkey QR codes was provided to the providers, giving them access to the
demographic questionnaires and pretest. An email with information on the PGx testing
and sample results was sent to the providers. During the project, the MAT program
provided a meeting time to present my PowerPoint to the providers; this process was
approved and implemented on October 20, 2021.

The MAT project coordinator approved the evidence-based educational project.
The content experts observed the educational PGx testing PowerPoint; I emailed
informational examples and the pretest QR code. The demographics link was sent to each
participant before the meeting date, allowing time for them to read about the testing
process and its benefits. I presented the PowerPoint educational project through a Zoom
virtual video conference setting due to the COVID-19 virus and the need for social
distance. Questions and answers were available at the end of the educational project,

allowing participants time to clarify PGx testing.



Implementation

I disseminated the pretest and posttest to the PCPs via their clinic emails in the
implementation stage. After the evidence-based educational project, I gathered the
resulting tests from the clinic participating providers through Survey Monkey to assess
the change between the pretest and posttest in understanding and knowledge gained from
the PGx testing educational project and present the findings. The Survey Monkey test
results were gathered and reviewed regarding the providers’ understanding of PGx testing
and interest in implementing PGx testing (SurveyMonkey, 2020). The information
collected was used to document the PGx educational project’s findings for the report’s
publication material and the facilitator’s conclusions.
Evaluation

The final step involved the evaluation phase of the educational project, in which I
evaluated the participants’ change in understanding from the pretest answers to the
posttest responses and their objectives. I applied descriptive statistics to analyze the
pretest and posttest findings using the Survey Monkey platform (SurveyMonkey, 2020).
Through the questions, I evaluated the providers’ understanding of the project’s PGx
testing benefits to treat chronic pain patients in future practice effectively and ran the
findings through SPSS to find the difference between pretest and posttest knowledge. The
final step in the doctoral education-based project’s process is evaluating the findings and
presenting the publication results through Walden University (Walden University, 2019).
This doctoral project’s potential contribution to nursing practice (NPs) in healthcare at

this organization include an improved opportunity for knowledge-based choices
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regarding pain control in chronic pain patients. Various peer-reviewed studies support the
benefits of educating providers on PGx testing, promoting PGx testing as a tool for
chronic pain patients, and guiding the provider in medication choices according to the
patient’s genetic profile. In an article entitled “Pharmacogenetics of Chronic Pain
Management,” Kapur et al. (2014) described several types of pain occurring in one out of
three people in America, contended that decreasing the level of chronic pain improves
lives.

Examples of treatment outcomes from PGx articles, ensured the alignment of the
educational project and created an understanding of beneficial results in the treatment of
chronic pain patients (Fredrikson & Fasolino, 2020). PGx testing offers an individualized
patient-centered approach to pain management. Using a person’s genetic and drug
metabolite profile improves daily functioning and enhances the quality of life through
safer prescribing practices using PGx testing, decreasing ADEs (Fredrikson & Fasolino,
2020). Improving institutional knowledge for community clinic providers is the goal of
educating the providers on the PGx testing process, resulting in improved pain
management by identifying the drugs that are most compatible with individual patients’
metabolic rate.

The benefit of educating providers on PGx testing is the pharmacoeconomics of
genotyping-based treatment decisions in patients with chronic pain using PGx testing. In
a 1-year study of 1,000 chronic pain patients, using PGx testing, the findings were found
to have a cost savings of approximately $5,445,812.00. Half of the participants were PGx

tested, while the other half were not. The positive results were based on decreased ADE
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cost and reduced failed pharmaceutical utilization within the clinical trials (Morlock &
Braunstein, 2017).
Significance

This doctoral project's potential contributions to nursing practice (for NPs) at this
organization include an improved opportunity for knowledge-based choices regarding
pain control in chronic pain patients. Assorted studies support the benefits of educating
providers on PGx testing as a tool for the chronic pain patient and guiding the provider in
medication choices according to the patient genetic profile. Kapur et al. (2014) described
several types of pain occurring in one out of three people in America. Chronic pain
examples include acute, arthritic, chronic neuropathic, neuropsychological, nociceptive,
phantom, psychosomatic, radiculopathy, and referred pain. Kapur et al. discussed the
benefits and results from implementing PGx testing to decrease the level of chronic pain.

Examples of treatment outcomes from PGx articles, offered insight from experts
in the field regarding PGx testing process ensuring an alignment of this educational
project and create an understanding of beneficial results in treating chronic pain patients
(Fredrikson & Fasolino, 2020). The aim of the project was to educate providers regarding
PGx testing and what this tool offers in terms of an individualized, patient-centered
approach towards pain management. Understanding a person’s genetic and drug
metabolite profile and improving daily functioning and quality of life through safer
prescribing practices using PGx testing lead to decreased ADEs (Fredrikson & Fasolino,
2020). Improving the institutional knowledge of community clinic providers was the goal

of educating the providers on the PGx testing process, resulting in improved pain
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management by helping providers to identify the most compatible drugs with the
individual patients’ metabolic rate.

The benefit of educating providers on PGx testing is implementing
pharmacoeconomics—genotyping-based treatment decisions that improve patient
outcomes and decrease cost in chronic pain treatment PGx testing (Morlock &
Braunstein, 2017). In a 1,000-patient, 1-year chronic pain study, the PGx testing study
found to result in a cost savings of approximately $5,44,812.00. Half of the participants
were PGx tested, while the other half were not. The positive results were based on
decreased ADE cost and reduced failed pharmaceutical utilization within the clinical
trials (Morlock & Braunstein, 2017).

Summary

This educational project focused on educating a group of PCPs in the rural
Southwest regarding the PGx testing tool in chronic pain management. My focus was on
the provider’s understanding regarding the benefits of using PGx testing to treat chronic
pain patients as a personalized approach. The genotype-based treatment adds a
customized approach to pain management while decreasing the “trial and failure”
approach to treating chronic pain patients (Haga, 2017). As PGx testing is new to the
healthcare field, educating providers will help to decrease medication waste and improve
patient satisfaction while improving chronic pain management. In addition, using PGx
testing will reduce the risk of adverse drug reactions due to improper drug metabolism

while treating chronic pain (Lynch, 2019). The project’s focus in nursing practice is the
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theory of self-efficacy derived from the insight gained from knowledge through

education of new tools to help treat chronic pain patients.

In Section 2, I address the projected outcome of this educational project, which
involves educating a group of PCPs to give them a better understanding of why one drug
over another would achieve the ultimate goal of adequate pain control. Educating PCPs
about the role of metabolic enzymes, genetic polymorphisms, and how enzymes play an
essential role in medication metabolism can help them to identify medications that can

effectively treat chronic pain and help prevent ADEs (UHF, 2020).
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Section 2: Background and Context

The DNP practice-focused questions guiding this evidence-based educational
project on PGx testing were as follows:

e What evidence from the literature supports the use of PGx testing in
depression and chronic pain treatment in the primary care setting?

e Will there be a change in understanding gained by the providers related to
PGx testing, as shown from pretest to posttest results?

The intended setting for this evidence-based educational DNP project on PGx
testing was in rural healthcare clinics in the southwestern United States. The participants
included approximately 19 PCPs (consisting of MDs, PAs, and NPs from the
participating clinics) from rural southwestern clinics that treat patients who suffer from
chronic pain and depression. Due to COVID-19 and the need to socially distance, this
evidence-based DNP project was done through Zoom, a virtual internet meeting platform,
using the MAT program. Monthly presentations were designed for practitioners to obtain
relevant educational information through a virtual learning platform (Zoom). Section 2
addresses the relevance of PGx testing, nursing theory concepts, the learning model, and
the power to implement new practice changes in chronic pain management in the primary
care setting.

Concepts, Models, and Theories
Concept
Since the Human Genome Project findings over three decades ago, PGx testing in

the patient care setting has become an integrated part of treatment for mental health,
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chronic pain, and other healthcare areas (Ampong, 2019). PGx testing improves treatment
outcomes because 60-70% of psychiatric patients have some form of pharmaceutical
treatment resistance; looking at the patient’s pharmacogenetic aspect individualizes drug
treatment according to the patient’s metabolism (Ampong, 2019). Frequent treatment
resistance has insurance companies taking notice and providing reimbursement for PGx
testing when there is a patient history of treatment resistance or adverse reactions to
medications, improving treatment and reducing cost related to treatment failure (Kristin
etal., 2019).
Model

As mentioned in Section 1, this evidence-based educational project used the
ADDIE model, which entails an analysis, design, development, implementation, and
stepwise evaluation approach (Quigley, 2019). The project followed the procedural steps
of planning, implementing, and evaluating as laid out in Walden University’s Manual for
Staff Education. The ADDIE model offered an effective educational guide in the learning
process. The ADDIE model breaks down the learning goal’s objectives, allowing the
learner to reflect on what they learned, measure the knowledge gained, and implement it
into practice (Quigley, 2019).
Theory

According to Albert Bandura (2015) “self-efficacy theory is the foundation of
human inspiration, motivation, performance, accomplishments and emotional well-being”
(p. 1). Changing one’s actions can alter the motivation, cognitive abilities, affect, and

decisions in one’s life; providers, can evoke change with the power of medical
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advancements and the ability to believe that change is possible to benefit the patients to
whom they provide care (Web Design & SEO for Academics, 2017). Self-efficacy
theory’s basis is on improving a person’s daily functioning, decreasing pain and
symptoms of depression, and managing chronic pain, which is a challenge in the primary
care setting, if education regarding new processes can inspire, motivate, and create
positive change (Rowbotham, M., & Owen, R. M., 2015). The change will improve a
person’s daily function performance, creating a higher sense of well-being in treating
patients. Educating providers on PGx testing in the primary care setting can positively
influence provider’s prescribing choices with chronic pain patients, creating therapeutic
opportunities in medication management (Mayo Clinic, 2019). Through individualized
mediation choices based on a person’s cellular metabolism, decreasing “trial and failure”
practice improves patient satisfaction and reduce financial strain from medication waste
and possible adverse drug reactions.
ADDIE Model
Analysis

The analysis focused on the group to which I presented the PGx testing
information, what educational platform I used, and the preferred method of learning in
the adult medical profession in the demanding environment of medicine (EIm Learning,
2020). I understood what problem I was trying to change or improve regarding the
chronic pain patient in the clinic setting. I have questioned my DNP educational project

in terms of the expectations/results that I wanted to achieve (Elm Learning, 2020).
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Design/Development

The design was to educate PCPs on PGx testing benefits. My goal was to help
empower providers with information regarding the process of individualized patient
prescribing practices through understanding a patient's metabolism (Millennium Health,
2020). I gathered scholarly articles on PGx testing and added them to the literature-
review matrix, offering validity to the information provided in this DNP educational
project. Next, I discussed the project’s plan with content experts. Then, I gathered needed
supplies and developed an educational PowerPoint, created PGx testing product results
samples to disseminate to interested providers, and emailed the participants regarding
PGx testing (Appendix K). I developed pretest and posttest surveys for the assessment
method and coordinated a time to present the educational project. I obtained permission
to present on the virtual platform (Zoom) to the clinic providers regarding PGx testing for
the chronic pain patient (Elm Learning, 2020). The intended objective/outcome regarding
PGx testing was to create an improved provider understanding of how PGx testing could
offer greater patient satisfaction, reduce medication waste, decrease the financial burden
from failed medicine trials, and promote positive social change in opioid prescribing
practices (Genelex, 2019).
Implementation

My content experts and medical management team permitted me to present my
DNP educational project. I sent an email invitation 5 days before the presentation, so
interested providers were allowed time in their schedule to attend. With approval from

the MAT program facilitator, I gave a scholarly discussion and PowerPoint through the
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virtual discussion platform (Zoom), keeping the production within a 20-minute
timeframe. I provided a pretest/posttest survey through Survey Monkey regarding PGx
testing to the providers and gathered the evidence-based educational project statistical
data.
Evaluation

Evaluation was an ongoing process in every stage of the project. The final step in
the evaluation process involved the educational project, evaluating the participants
through the change in understanding from the pretest answers to the posttest responses on
their objectives. I used descriptive statistics to analyze the test findings and understand
the project’s PGx testing benefits to effectively treat chronic pain patients in future
practice. The final step in the doctoral education-based project’s process was evaluating
the findings and presenting the publication results through Walden University (Walden
University, 2019).

Relevance to Nursing Practice

Knowledge creates power; having a tool to effectively treat a patient’s pain and
improve their level of functioning is motivating for the patient and the practitioner. Self-
efficacy is derived from the insight gained from knowledge through education on new
tools to help treat the patient and understand why one medication over another will
achieve the goal of adequate pain control. Educating practitioners on the value of PGx
testing can improve their confidence level, in that they know that the medications are
compatible with an individual's cellular composition, which optimizes practitioners’

prescribing practices (Tugsbaatar, 2019). Teaching the benefits of using PGx testing as an
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integrated tool for treating chronic pain will positively impact the focused patient
population. Pain control management through DNA-based metabolic profiles is a new
process in the medical profession. After practitioners have been educated on the benefits
of PGx testing and how it can provide an individual patient DNA profile regarding
medication treatment choices, the PGx results will aid in appropriate pain control and
depression management (Genelex, 2019).

Local Background and Context

According to the National Institute on Drug Abuse (2020), In 2018, New Mexico
providers wrote 49.4 opioid prescriptions for every one hundred persons compared to the
average U.S. rate of 51.4 prescriptions. New Mexico’s current population in 2019 was
2,096,829 New Mexico residents; multiple areas are rural without adequate medical care
(United States Census Bureau, 2019). Finding treatment centers within reach for pain
management can be an unobtainable option in rural New Mexico. Educating providers on
the benefits of PGx testing improves the quality of life in a patient who suffers from
chronic pain or depression, finding effective medication treatment options in managing
pain and depression through individualized patient DNA and metabolic profile.

This project involved delivering an evidence-based educational project to
providers regarding the benefits of PGx testing. The educational information focused on
the patient’s cellular composition and metabolic rate in drug conversion, increasing
treatment efficacy and potentially decreasing the current adverse drug-related events from
an accidental opioid overdose. The information regarding the testing procedure and

process was obtained by Millennium Laboratory, and a local representative from the



20

company informed me of the testing process. As the DNP student, I presented the PGx

testing improvements in pain control and the safety benefits of the PGx testing process

regarding chronic pain patients to the clinic providers as a medical treatment tool.
Role of the DNP Student

My role as the DNP student in this project was to learn how to gather peer-
reviewed evidence regarding a topic, effectively present the benefits regarding the subject
to the learners and deliver the information in a format that the learners would understand
to implement a skilled process or improved knowledge-base. As a leader in the
profession, my goal was to enhance current nursing practice and knowledge and teach
future generations in the nursing profession the beauty and pride of the world of nursing
while providing high-quality patient care to communities. As a DNP student, my role was
to gather up-to-date information on a topic, coordinate the presentation/project, and
organize the findings to deliver to the adult learner.

As the project leader, I contacted a Millennium Laboratory representative and
gathered additional information. The plan regarding the PGx testing process for the
evidence-based educational project in the clinic setting was to gain an in-depth
understanding of the process and establish a suitable timeframe for the educational
presentation. Next, I met with the managers/supervisors from the MAT program to
propose a suitable timeframe to present my educational project to the providers in the
clinic and gain approval of the project’s content from medical management. Finally, I had
my content experts, the MAT program manager, and the behavioral health manager

(Continuing Medical Education certified educator [CME]) observe my project regarding
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PGx testing to comply with a DNP educational project. The educational project had
pretest and posttest questionnaires to evaluate the change in knowledge about PGx testing
regarding treatment in chronic pain management.
Role of the Project

The project’s role was to teach the medical practitioners the PGx testing process
for finding a person’s genotype (AA, AG, and GG) and metabolic profile. The target
focus group was health care providers, including- MDs, PAs, and NPs. The project
focused on understanding the PGx test results and the benefits of improved chronic pain
control through medication management. The clinic providers can apply the PGx test
results toward a medicine-based compatibility process, optimizing chronic pain control
and reducing depression symptoms through genetic findings (Morlock & Braunstein,
2017). The teaching focus in the PGx evidence-based testing helps PCPs determine
which medicine will work effectively in the patient of concern, as determined through the
patient’s DNA findings. A simple PGx test offers a decreased risk of medication toxicity,
adverse reactions, inadequate treatment response, and treatment failure, along with
increased provider awareness regarding patient medication compatibility (Genelex,
2019). The goal was to teach providers how PGx testing is a simple, noninvasive test,
obtain samples through a cheek swab, and then send the samples to the laboratory to look
at the genetic polymorphisms (Richeimer & Lee, 2017). The purpose of educating the
providers on the role of the CYP2D6 enzyme and how enzymes play an essential role in
medications was to gain the ability to work effectively or prevent an ADE, which is the

fourth leading cause of death in the United States (UHF, 2020). The purpose of this
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evidence-based DNP project was to plan, implement, and evaluate an educational project
on PGx testing for providers in a rural primary care setting. The educational project was
developed to reduce the PGx testing knowledge gap and explain this tool’s benefit in the
clinic setting. According to Trescot and Faynboym (2014), teaching PCPs about the
various metabolic pathways involved in the metabolism of drugs is essential in PGx
testing for effective chronic pain control, increased patient safety, and decreased waste
from failed medication choices (Kristin et al., 2019).
Summary

As mentioned at the beginning of Section 2, knowledge creates power. Teaching
providers about PGx testing as a tool to aid in medication choices based on a patient's
genetic profile will improve pain management in the chronic pain patient, decrease
ADE:s, and decrease the cost to the patient from failed drug choices. Section 3 addresses
this DNP project’s research method, the collection of information, and how the results
were analyzed in the educational project regarding PGx testing and the change in

knowledge in the focused group of providers.
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Section 3: Collection and Analysis of Evidence
There is a lack of PGx testing use in the primary care setting in the southwestern
region of the United States. The concern was a gap in knowledge or understanding of the
PGx testing process. A wide variety of evidence in the literature supports the benefit of
using PGx testing to identify medication-related problems (Schwartz et al., 2017)
regarding chronic pain treatment in the primary healthcare setting (Sharma et al., 2017).
Introducing this process to a group of PCPs (i.e., MDs, NPs, and PAs) could benefit
chronic pain patients who are currently not achieving adequate pain control. With the
opioid epidemic concern in New Mexico and throughout the nation, closing the
knowledge gap in practice and improving understanding of PGx testing could become a
valued tool in chronic pain treatment (National Institute on Drug Abuse, 2020, Fig. 1).
The current practice of multiple “trial and failure” in making prescribing choices needs to
become the exception instead of the usual practice in chronic pain management (Haga,
2017). The collection and analysis of evidence in this educational project regarding PGx
testing focused on a group of PCPs in the southwestern portion of the United States.
e The presentation included a pretest of the providers’ current knowledge base
on PGx testing.
¢ The next steps were the educational project information, teaching sample
collection, and analysis of the test results.
e After the evidence-based educational project, a posttest evaluated the
providers’ new knowledge and evaluated their new understanding of PGx

testing use for the chronic pain patient's pharmaceutical choices.
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The pretests and posttests were submitted, and the test results were analyzed
regarding the change in the participating providers’ understanding of PGx testing
benefits. Educating PCPs on PGx testing empowers providers with information on an
individualized approach to a patient’s metabolism. PGx testing can potentially create
greater patient satisfaction, reduce medication waste, and decrease the financial burden
from failed medicine trials, potentially creating a positive social change in opioid
prescribing practices (Genelex, 2019).

Practice-Focused Question(s)

The following DNP guided practice-focused question(s) identified a gap in
practice, the focus on PGx testing through an educational project: (a) What evidence from
the literature supports the use of PGx testing in depression and chronic pain treatment in
a primary care setting? (b) Will there be a change in the providers’ understanding of PGx
testing as shown from pretest to posttest results? The project’s desired outcome was to
increase the knowledge base regarding PGx testing and the value of PGx results in a
group of PCPs in a rural primary care setting. This DNP educational project’s practice-
focused questions were developed to provide insight into the current knowledge base and
measure the providers’ knowledge gained post educational project. I applied the ADDIE
model and supplied PGx testing information to the learning process. The projected
outcome was an increase in the providers’ knowledge-base and awareness of PGx testing
benefits regarding the chronic pain patient and PGx tools in treatment. This PGx testing

educational project aimed to improve the providers’ knowledge and understanding
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regarding PGx testing; the process resulted in planning, implementing, and evaluating the
educational DNP project, gathering the evidence through pretest and posttest results.
Sources of Evidence

This project involved educating providers on the use and benefits of PGx testing
(Millennium Health, 2020). Multiple sources of evidence regarding PGx testing were
compiled in Walden University’s literature review matrix template (Appendix A). I used
the Johns Hopkins Nursing Evidence-Based Practice: Non-Research Evidence Appraisal
Tool to validate the reliability and validity of the content examined for the project
(Appendix E) (Newhouse, 2007). The information was obtained from the Walden
University Library and other internet sources using Cumulative Index to Nursing &
Allied Health Literature (CINAHL), MEDLINE, academic journals, and peer-reviewed
scholarly articles. All information focused on PGx testing within the last 6 years (2014 —
2021), supporting a knowledgeable and well-informed presentation. I offered insight into
the testing process and how the test results explain a patient’s metabolic pathway,
suggesting prescription choices and increasing safety through decreased ADEs. The
benefits included supplying education for PCPs while improving chronic pain patients’
medication treatment options and potentially reducing the “trial and failure” in medicine
in the future (Haga, 2017). The evidence-based project educated the providers on PGx
testing (a tool for treatment) in a group of primary care clinics in a virtual educational
setting. This project’s areas of interest were compiled into themes regarding; Adverse

drug-related events, pain, depression, drug metabolism, PGx testing.
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Adverse Drug-Related Events

Adverse drug-related events are a constant concern in medicine; an article in the
Pain Reports Journal found pharmacoeconomics focusing on genotyping-based
treatment decisions in patients with chronic pain reduced adverse drug-related events
(Morlock & Braunstein, 2017). Examining a budget impact model finding reduced
adverse drug-related events was contributed to the implementation of PGx testing in
chronic pain patients (Morlock & Braunstein, 2017). In addition, the National Institute
on Drug Abuse (NIDA, 2020) has stated that effective pain control in chronic pain
patients helps to decrease ADEs.
Chronic Pain and Depression
Chronic pain and depression were the focus of a literature review in the Journal of
the American Association of Nurse Practitioners. DeFeo et al. (2014) discussed PGx
testing and how it can be used as a tool to help improve pharmaceutical choices
according to the patient’s genetic profile. The provider needs the understanding that
chronic pain and depression are often present as a dual diagnosis in the chronic pain
patient, as the provider should treat the dual diagnosis to supply effective pain control. In
addition, the review highlighted the benefits of optimizing medication management in the
chronic pain population, decreasing adverse events, removing the “trial and failure”
factor in prescribing practices, increasing patient satisfaction, and optimizing treatment
outcomes (DeFeoet al., 2014).
A literature review published in Mental Health Clinician included findings from a

10-year study on PGx testing and the benefits of its use. PGx testing, as a treatment tool
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for neuropsychiatric medications in treating depression and chronic pain, is helpful in
medication selection (Gross & Daniel, 2018). In PGx testing, the test helps identify
medication transporters in a person’s system through gene codes to determine which
medications are best suited to the individual’s genetic makeup (Gross & Daniel, 2018).

Another component of pain and depression is neuroplasticity. Pain and depression
are closely correlated between brain regions and the neurological function system. A
study by Sheng et al. (2017) showed that chronic pain may lead to depression, causing
some opioid-based medications to enhance synaptic plasticity and achieve antidepressant-
like therapy through adjustment of neurotransmitter systems.

Drug metabolism involves on how a person’s metabolism breaks down and
utilizes a drug. Each person metabolizes medication at a different rate. The cytochrome
P450 (CYP450) enzyme includes the CYP2D6 enzyme focus of opioid and
antidepressant medication breakdown and utilization into the chronic pain patient. There
are multiple other enzymes in the system that play a role in drug metabolism. The
medications that people take have metabolic pathways; these pathways include CYP1A2,
CYP2B6, CYP2D6, CYP2CS, CYP2C9, CYP2C19, CYP3A4, CYP3AS, CYP3A7,
CYP2EL, CYP450, COMT (Catechol-O-methyltransferase), OPRK1, OPRM1(m-opioid
receptor gene), GABA, UGT, MCH1, ABCBI, P-glycoprotein, SHTR1A, SHTR2A,
MTHFR, CACNA2D2, and 5-HTTLPR, to make medications effective in the system
(Trescot & Faynboym, 2014). CYP2D6 enzyme plays an essential role in allowing drugs

to work effectively or causing an ADE (the fourth leading cause of death in the United
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States); 80% of patients who had an ADE had poor CYP2D6 metabolizing ability

(Genelex, 2019).

Identifying the metabolism rate of a chronic pain patient is a tool in the treatment
process. A chronic pain patient may be a slow, normal, or ultra-metabolizer; finding the
metabolic rate can help the provider determine which medicine will work best. The PGx
information can help decrease the risk of adverse drug-related events, improving patient
care (Kirsh et al., 2014). PGx testing can identify the patient who is an ultra-metabolizer
of medications, causing a decrease in prescriptions' effectiveness because the person's
body metabolizes the drug too quickly (Kirsh et al., 2014).

The benefits of individualizing medicines focus on the patient’s DNA profile; for
example, a person who is an ultra-metabolizer will have increased metabolic activity due
to two copies of the CYP2C19 gene. The two copies of the gene cause the drug to be
metabolized too quickly for effectiveness; the finding may change drug choice or how the
medication is prescribed (Kirsh et al., 2014). PGx testing examines drug metabolism and
responses that affect various factors, including pharmacogenetics, with genetics
explaining an individual’s response to different drugs (Kapur et al., 2014).

Pain Reports Journal explained how the pharmacoeconomics of genotyping-
based treatment helped providers make drug choices for patients with chronic pain. Using
the genotyping-based medicine offers control over cost and drug choices, understanding
the genetic polymorphisms and analgesic efficacy, improving safety and satisfaction in
the chronic pain patient through improved daily living quality (Morlock & Braunstein,

2017). In addition, Lynch (2019) observed that the patient’s rate of metabolism affected
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the availability of drugs and the effectiveness of controlling pain. Genelex Laboratories
(2019) focused on observing the benefits of PGx testing through individualizing
medications based on the patient’s DNA profile, improving patient outcomes.
Pharmacogenetic PGx Testing

Millennium Health (2020) and Genelex (2019) provide testing and supplies
for PGx testing. The focus treatment tool focuses on observing the benefits of PGx
testing through individualizing medications based on the patient's DNA profile. Teaching
PGx testing is a valued service in the primary care setting to help improve care, decrease
adverse events, and increase patient satisfaction (Sharp et al., 2011).

Ever since the Institute of Medicine released "To Err Is Human" back in 1999, the
goal has been to decrease errors and protect the population that seeks medical care (Bates
& Singh, 2018). Providers, vow to do no harm, yet prescribed medicines may cause
unintentional harm due to adverse effects. As a result, medications may fail to provide
adequate results; the statement “trial and failure” becomes a reality. PGx testing would
improve patient satisfaction and safety due to customizing drug choices based on the
patient’s genetic profile, resulting in less “trial and failure” regarding a medication not
working because of poor metabolizing of an individual (Haga, 2017). In addition, chronic
pain can be challenging for providers because they need to find the right balance between
drugs and other modalities to treat chronic pain and depression while keeping safety in

mind.
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Approach or Procedural Steps for Institutional Review Board Approval

The approach was to implement the presentation and use the ADDIE model for
analysis, design, development, implementation, and stepwise evaluation (Quigley, 2019).
In addition, the project followed the procedural steps of planning, implementing, and
evaluating as laid out in Walden University's Manual for Staff. Furthermore, as
mentioned in the Walden University manual for staff education, recognizing the need to
identify the gaps in knowledge about the adult learner is imperative. Introducing relevant
literature in the clinic setting offers a cohesive learning environment for the adult learner
(Walden University, 2019).

After IRB approval (IRB # 08-13-21-0645704), I scheduled a meeting with my
content experts to set up the virtual PGx testing educational project and PowerPoint time
and date (October 20, 2021). In addition, I met with the facility's informational
technology (IT) group from the clinic. I provided the PowerPoint virtual information on
the PGx testing topic uploaded as a virtual project. Using Survey Monkey, I gathered
statistical data on how many clinic providers understood PGx testing pre-education. I
found whether any had performed PGx tests in their practice setting. I obtained
demographics (Appendix B) and pre-education surveys from the providers (Appendix C).
I distributed surveys through a QR code in the email invitation to the providers regarding
chronic pain management in their practice setting and the provider’s knowledge and use
of PGx testing to aid in prescribing medications for chronic pain and depression in the
local patient population. The aim was to provide education to the providers in the virtual

setting that included an emailed handout of informational pamphlets and other learning
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material regarding the PGx testing and evidence-based educational project (Appendix H,
Appendix K). Post-project offered a post-survey evaluation through a QR code provided
to the providers. Allowing the providers to offer their input about the PGx testing for
chronic pain management, asking if the participants had gained knowledge/awareness of
the process, names, and identities withheld from the provider’s privacy of the
participants.
Ethical Considerations

After approval from the IRB, the evidence-based information obtained regarding
PGx testing supported and organized using the literature review matrix (Appendix A).
The PGx testing information regarding the use and benefits of the testing process was
graded with permission (Appendix D) using the John Hopkins nursing evidence appraisal
tool (non-research; Appendix E). As the presenter, I consulted the Millennium
Laboratory representative and content experts regarding PGx testing to guide this
educational project and its content. The two content experts reviewed the PowerPoint and
completed a validity assessment on the educational content before the project; then, the
PowerPoint was uploaded to the Zoom platform for the day of the project. A letter was
emailed to the providers providing informed consent and inviting them to take part in the
PGx education, as well as thanking all participants for their time. Five days before the
project, the voluntary participants were emailed a demographics questionnaire and the
pretest survey with a QR code to access the survey questions through Survey Monkey
(Appendix C, J). The information was compiled through Survey Monkey, ensuring the

privacy of all participants. A question-and-answer segment followed the PowerPoint to



32

clarify the PGx testing benefits. At the end of the educational project, the participants
accessed the posttest (Appendix C) through the QR code to enter Survey Monkey,
allowing providers to evaluate the learning experience. Information such as income,
career, address, or disabilities was not needed; any printed information obtained will be
kept in a locked file not to leave the clinic for the safety and integrity of the information
from the study. Participation from the providers was voluntary; the providers could take
part in the process as they felt comfortable and willing.
Analysis and Synthesis

In the first step of the project, emails were sent out to the providers in the clinic
through the clinic email inviting fellow providers to take part in the PGx testing
educational project and asking for their participation in the demographics, pretest, and
posttest for the project. The Survey Monkey platform was used to administer the pretest
and posttest surveys, allowing anonymity to the participants (Appendices J, and K;
SurveyMonkey, 2020). The PGx project was conducted through a Zoom meeting; next,
the providers submitted the demographics, pretest, and posttests into Survey Monkey.
The test results analyzed through the Survey Monkey service for the findings and data
results of the DNP project. The test findings evaluated the provider’s understanding of
the project’s PGx testing benefits in effectively treating chronic pain patients in future
practice.

The PGx educational project pretest and posttest (Appendix C) were in a
dichotomous scale and multiple-choice format for simplistic participation regarding the

providers, respecting their busy schedules. The pretest and posttest findings were
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analyzed using descriptive analysis. Analysis of the results decreased bias, offering
insight into the research interpretation (Sutton & Austin, 2015). The content experts in
my project inspected the pretest and posttest results to ensure that there were no
identifying data and to uphold the project’s integrity. Then gathered data from the survey
platform were sorted and analyzed using SPSS statistical software. The last step in the
doctoral education-based project was evaluating the findings and presenting the
publication results through Walden University (Walden University, 2019). Any
information obtained will not be discussed for the study's safety and integrity and the
participants’ data.
Summary

Section 3 has presented the plans for the DNP project, including the gathering and
analysis of the evidence for the project by using the literature review matrix as evidence
to confirm the learning information for scholarly delivery. The data outcome from the
project findings gave an anonymous, unbiased evaluation of the participating providers’
learning experience and a look into the future of PGx testing to improve prescribing
choices for chronic pain patients. As the project proceeds to Section 4, the project will
explore the findings and implications of the future implementation of PGx testing.
Understanding the gaps in practice related to PGx testing and promoting the testing
process with various insurance constraints will be acknowledged. The goal is to share the
strengths and limits of the PGx testing process and the barriers to the provider’s ability to

use the tool to improve care for chronic pain patients. In Section 4, the findings will



identify limitations and implications regarding the process of this evidence-based

educational project.
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Section 4: Findings and Recommendations

The gap in practice that prompted this DNP project was the lack of understanding
and use of PGx testing in chronic pain patients. Inadequate pain management in the
chronic pain patient population inspired this educational project to educate PCPs on the
benefits of PGx testing. The DNP practice-focused question(s) guiding the project on
PGx testing in the primary care setting focused on educating and gaining an improved
understanding of the PGx testing benefits: (a) What evidence from the literature supports
the use of PGx testing in depression and chronic pain treatment in a primary care setting?
(b) Will there be a change in the practitioners’ understanding of PGx testing as shown
from pretest to posttest results? After the PGx testing presentation, the project’s outcome
increased the providers’ understanding of the benefits and value of the process. Content
experts reviewed the provided plan, educational PowerPoint, and sources of evidence and
graded the information provided. The educational PowerPoint renewed interest regarding
PGx testing and the value of PGx testing from pretest to posttest results/findings in the
group of PCPs in primary care. Participation was voluntary on the online platform,
supplying anonymity for participants. Using the Survey Monkey platform, this project
applied descriptive statistics to analyze the pretest/posttest findings. The gathered data
were sorted and analyzed using SPSS statistical software (SurveyMonkey, 2020). In
Section 4, I examine the educational project findings and explore suggestions and
implications of the educational virtual PowerPoint on PGx testing in chronic pain

patients.
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Findings and Implications

The two content experts involved in this project were the behavioral health
managet/supervisor and the MAT NP manager/associate medical director of the ECHO
care project. The two content experts determined whether the educational objectives were
met or not met (Table 1) and completed the validity assessment form (Appendix F). The
content experts evaluated the pretest and posttests for the relevance of the content in
relation to the outcome of the project (Table 2) using the provided content experts’
evaluation staff education project form (Appendix G). The project’s desired outcome was
to increase the knowledge of PGx testing and the benefits of the lab test findings for
chronic pain patients in the primary care setting.

Content Experts’ Evaluation of Curriculum Objectives

Table 1 shows the content experts’ evaluation of the objectives of the content and

whether the goals were met or not met. In the findings from the content experts’

evaluation of the curriculum objectives, they both scored the educational objectives as

13 bl

met



Table 1

Content Experts' Evaluation of the Curriculum Objectives
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Objective statement Content Expert I ~ Content Expert 2
Participants will be able to describe uses for Met Met
PGx testing in the primary care setting
Participants will gain understanding of how Met Met
PGx testing can be a tool in adverse drug-
related events
Participants will gain understanding the benefit Met Met
of PGx testing as a personalized medicine
Participants be able to identify at least two Met Met
positive attributes in the use of PGx testing in
the chronic pain patient
Participants will gain understanding of how Met Met
PGx testing can identify potential drug
antagonists
Participants will learn that PGx testing is a Met Met

simple, noninvasive test process

Pharmacogenetic Testing Pretest/Posttest Questionnaire:

Content Experts’ Validity Assessment

The content experts assessed the curriculum objectives (Appendix G); they

examined the questions and their validity and whether the presentation met the

expectations of the educational goals. In Table 2, the scoring was determined by met or

not met; in Table 3, the scoring was measured as 1= not relevant, 2 = somewhat relevant,



3 = relevant, and 4 = very relevant. The results displayed in the tables with the lowest

score at 10 and the highest at 40.

Table 2

Pharmacogenetic Testing Pretest/Posttest Questionnaire Results
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Objective statement

Content Expert 1

Content Expert 2

1. How can pharmacogenetic (PGx) testing be helpful in the
primary care setting?

2. Does a patient’s metabolic rate (slow metabolizer,
normal metabolizer, or ultra-metabolizer) affect medication
prescribing choices, duration, or dosage when deciding
prescriptions in current prescribing practice?

3. Does PGx testing help identify a person’s genotype (AA,
AG, and GG) and metabolic profile pathways playing an
essential role in medications’ ability to work effectively or
drugs’ bioavailability in the chronic pain patient?

4. Will PGx testing identify potential risks of adverse drug
events or potential drugs competing for binding sites?

5. When counseling a patient about their pharmacogenetic
(PGx) test results, the following statement is most
acceptable to use:

6. Does pharmacogenetic (PGx) testing encompass
pharmacoeconomics regarding a patients’ medication cost
savings?

7. Pharmacogenetic (PGx) testing can help improve
pharmacotherapy by identifying patients:

8. What are the four main Pharmacokenetic process steps?

9. After learning the benefits of pharmacogenetic (PGx)
testing as an individualized approach towards treating
chronic pain patients, would you use this tool in your
patient care?

10. What is the purpose of using pharmacogenetic (PGx)
testing?

M

3.7

4.0

1 = not relevant; 2 = somewhat relevant; 3 = relevant; 4 = very relevant.
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The educational topic, PGx testing, was evaluated and met both content experts’
expectations regarding approach and educational content, scoring thirty-seven points
from Content Expert land 40 points from Content Expert 2. The pretest and posttest
questions validity assessment evaluation and scoring resulted in 3 relevant and 4 very
relevant regarding each content expert’s opinions. According to the content experts’ and
providers’ feedback, the PowerPoint was informative and sparked interest in the PGx
testing, meeting the objectives of the educational goals.

Data Questions and Findings from Survey Monkey Questionnaire: Demographics

Figures 1-5 represents participants’ responses regarding age, gender, ethnicity,
years in practice, and formal education before the PGx testing educational project. Figure
1 shows data for the question concerning the age group of the participants, indicating that
the majority were in the 3665 age group. Figure 2 indicates that 55.56% of the
participants were female and 44.44% were male. Figure 3 shows data for ethnicity,
indicating that 66.67% were Caucasian, 22.22% were Hispanic/Latino, 5.56% were
Black/African, 5.56% were Asian, and 0% Native American, and 0% Others. Figure 4,
depicting data on number of years in practice indicated that 38.89% selected 0-5 years,
22.22% selected 21 years or more, 16.67% selected 16 — 20 years, 11.11% selected 6 —
11 years, and 11.11% selected 11 — 15 years. Figure 5, showing data for participants’
formal educational pathway indicates that 38.89% chose NP, 27.78% chose PA, 22.22%
chose MD, 0.0% chose Doctor of osteopathy and 0.0% indicated Other The findings

show that the most significant majority were mid-level providers.
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Figure 4
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Pharmacogenetic Testing Pretest/Posttest Questionnaire
For the project’s outcome findings, as shown in the PGx testing pretest/posttest
questionnaire results (Table 3) indicate an increased understanding and knowledge base
regarding PGx testing and the value of PGx results/findings in the group of participating
PCPs. As previously mentioned, this project applied descriptive statistics to analyze the
pretest and posttest findings using the Survey Monkey platform, and the gathered data
were sorted and analyzed using SPSS statistical software (SurveyMonkey, 2020). At the

beginning of the PGx testing project, there were nineteen participants; at the end of the
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study, only twelve participants completed the posttest. Although a small group remained
for the survey, the answers showed an improved understanding of PGx testing benefits.
The pretest and posttest result findings from the educational project show improved
knowledge regarding PGx testing as a tool for chronic pain patients. The providers
showed an overall increased interest in using the PGx testing from the pretest to the
posttest, reporting an increase of 21.20 % interest in the testing process (see Figure 6).

Providing improved pain control through individualized medicine according to a
patient’s genetic profile could offer positive outcomes through improved chronic pain
management and decreased adverse drug-related events (Trescot & Faynboym, 2014).
Improving how providers prescribe opioids based on the patient’s metabolic rate
positively influences how medicine is prescribed and reduces potential risk; an improved
knowledge was shown in the data for Question 3, which offers an increased
understanding of PGx testing, measuring 52.63%. The data for Question 4 shows a
21.05% positive change in knowledge, suggesting that the PGx testing tool helps increase
prescribing confidence for providers and reduces “trial and failure” approach to
prescribing practices, decreasing medication waste due to failed medication results
(Haga, 2017). As the constant concern for opioid safety impacts communities, providing
a tool to help improve patient safety is a positive social change in prescribing practices

and creating informed providers.
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Pharmacogenetic Testing Pretest/Posttest Questionnaire Results
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pre post % change
Item number n % n %
1 18 94.74 12 100.00 5.26
2 11 57.89 11 91.67 33.78
3 9 47.37 12 100.00 52.63
4 15 78.95 12 100.00 21.05
5 10 52.63 12 100.00 47.37
6 11 57.89 10 83.33 25.44
7 19 100 12 100.00 0.00
8 18 94.74 12 100.00 5.26
10 19 100 12 100.00 0.00
M 76.02 97.22 21.20
Note. Item 9 not included.
Figure 6
Pre and Post Rating of Likelihood of Using PGx Testing Tool
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Result Findings Item 9

Before the presentation, the participants reported likelihood of using PGx testing
as an individualized approach to treating chronic pain patients as very likely (26.32%),
likely (36.84%), neither likely or unlikely (26.32%), unlikely (10.53%), and very unlikely
(0.0%). Following the presentation, they reported that they were very likely (41.67 %),
likely (41.67%), neither likely or unlikely (8.33%), unlikely (8.33%), and very unlikely
(0.0%) to use the testing. The percentage of participants who were likely or very likely to
use the PGx testing following the education increased by 20.18%.showing a positive
change in interest regarding PGx testing as a tool in chronic pain management.

Implications

Frequency assessments were conducted regarding the demographic variables
before the presentation from the Survey Monkey platform. There were nineteen
participants at the beginning of the project; the demographics included age, gender,
ethnicity, years in practice, and formal educational pathway as a provider (Appendix B).
At the end of the presentation, there were twelve volunteer participants due to time
constraints or personal preference in participation in the testing process; six participants
did not submit the posttest questionnaire (with no reason given). Demographics, pretest,
and posttest information was collected and analyzed through Survey Monkey; each
section was separate for comparison. Due to the small group size, there was limited data
comparison regarding future content evaluation. Question assessment was available

through Survey Monkey regarding the project’s demographics and PGx pretest/posttest
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questionnaires, creating participant privacy. The Survey Monkey platform provided the
PGx project’s data process and SPSS statistical software findings.
Recommendations

In this educational presentation regarding PGx testing, the providers identified the
value of PGx testing to help decrease trial and failure in medication choices and create an
informed understanding of the patient's metabolism (Haga, 2017). PGx testing was
considered and implemented a few years ago in the clinic but had limited support due to a
lack of understanding of the benefits. Additionally, the medical management team
declined to continue the concept years ago due to a lack of insurance reimbursement and
the client base's limited financial resources to pay out of pocket for testing. After the
educational presentation regarding PGx testing, there was a renewed interest in
reintroducing the idea of individualized medicine to the medical management team and
the providers. The clinic's implementation of PGx testing will require medical
management to reach out to various insurance plans and determine which programs will
cover this cost-saving concept due to the concern that many of the patients are of limited
income (Genelex, 2019). Providing healthcare in rural America has challenges and
limitations; implementing PGx testing as a tool can help create cost savings through
decreased trial and failure in medication choices. The focus towards positive change in
healthcare is excellent patient care. The focus is to provide positive change through

effective pain control, improving patient safety by reducing ADEs.
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Contribution of the Doctoral Content Experts

My content experts were a positive aspect in the support and guidance of this PGx
educational project. Their advanced knowledge helped ensure the academic project
content was relevant to the patient population and provided insight from past use of the
content. The behavioral health manager/supervisor offered guidance throughout my
project, using Survey Monkey and how the platform provides real-time data. The NP
from MAT, manager/ associate medical director of the ECHO care project, with over 30
years of provider experience and caring for patients afflicted with chronic pain and the
issues of treating the condition, offered additional guidance in my project. Their
professional skills and former knowledge have helped this project become a renewed
interest as a tool to help care for our most vulnerable patients. The behavioral health
manager strongly influenced my progression and implementation of the project, helping
to block time for medical management to attend the educational project and complete the
survey questionnaires. The information gave valuable insight into the benefits of PGx
testing for the patients and providers. The information generated a renewed interest in the
PGx testing process and the future ability to obtain this tool in the primary care setting.

The limitations in this educational project were the small sample size; eighteen
participants at the start of the project; only twelve participants remained to complete the
questionnaire by the post-test. Another limitation was the time constraint for the project
and the need for social distance due to the current pandemic. The pandemic left the

virtual setting as the preferred platform for presenting education and discussion. There
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was positive feedback and renewed interest in using PGx testing and adapting the process
in the chronic pain patient.
Strengths and Limitations of the Project

The strengths of this project are the continued support of the content experts and
medical staff and the renewed interest in PGx testing. After the project, the medical
director voiced his approval and renewed interest in the future use of PGx testing for the
clinic. After the project, there were additional questions and interest in the PGx testing
from the providers. The providers show interest in using PGx testing in many complex
patients to improve pain control. The PGx testing information has positive attributes
towards improving patient outcomes through individualized medicine.

The limitations of this project are the small sample size of twelve providers
completing the posttest. Another weakness in the project was the decreased ability to
have face-to-face access with content experts due to the COVID pandemic in our
planning and discussions. The COVID pandemic has created remote access towards trial,
treatment, and educating chronic pain patients and providers as the preferred method of
patient care for the community's safety. Through my project, the laboratory I have
consulted with provided me with a wealth of information but has informed me that they
have discontinued offering the PGx testing because of reimbursement difficulties. This
situation makes the concept difficult to introduce in a clinic that primarily provides care
to low-income or no-income individuals; the concern created the need to reach out to a

new laboratory for PGx testing.
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The guidance from each discipline ensured the project validity and legitimacy of
the content and learning objectives of the educational project. The demographics, pretest,
and posttest distribution were delivered through Survey Monkey, providing
confidentiality of the testing process, compiling the answers, and providing data of the
findings through SPSS. The evaluations were emailed to each content expert to evaluate
the project. Then the content experts were present to evaluate the PGx testing educational
project, measuring the content's strengths and limitations; whether the project provided
pertinent information to the audience, their evaluations were sent to the presenter to
review the findings.

Summary

The purpose of this educational project on PGx testing of the chronic pain patient
aimed to educate a group of providers on the understanding and benefits of PGx testing in
the primary care setting (Millennium Health, 2020). The resulting outcome findings from
this educational project showed positive results through a pretest and posttest analysis,
finding an improved knowledge and renewed interest regarding PGx testing as a tool in
treating the chronic pain patient from pre-test to post-test. Due to the current COVID-19
pandemic, the PGx testing educational platform was implemented through the virtual
setting. The analysis of evaluating the PGx testing project showed improved knowledge
and understanding of the benefits. The methodology used was descriptive statistics
through Survey Monkey, providing percentages of the answers given, data sets, providing
visual PIE charts for each question results (Appendix: J). The data was sent through

SPSS to gather one-sample #-fests for the questions comparing the pre and post-test



responses and knowledge. Section 5 will focus on the self-analysis and the future

dissemination plan of PGx testing as a tool in the primary care setting.
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Section 5: Dissemination Plan

The medical management team and providers have renewed interest in PGx
testing and improving care in chronic pain patients. Currently, the medical management
team will consider bringing this concept to all the clinics within the organization when
time and financial support allow; now, the pandemic is the priority in the healthcare
settings. The COVID pandemic has created the need to focus on controlling the spread of
the virus and treating affected patients; the plan to implement PGx testing is a future idea.
Until I have permission from the medical management team to disseminate the PGx
testing throughout the clinics, I will work independently to implement PGx testing on
chronic pain patients I currently treat. For some of my patients, struggling with infective
pain management is a constant concern; improving outcomes is a positive change that I
strive for as a provider. As I implement PGx testing, I will enhance my understanding of
the process, become more familiar with and confident in the findings, and navigate the
process through health insurance and available laboratories. In this way, I will serve as a
resource person to whom fellow providers can reach out for answers. Patients struggling
with infective pain management are a constant concern; improving outcomes is a positive
change in medicine.

As I have gained valuable knowledge of PGx testing as a tool in treatment,
disseminating the findings regarding its benefits toward patient safety and satisfaction is
my goal. My first opportunity to share my knowledge has come from the ECHO project,
which has invited me to present my work through the Opioid Use Disorder (OUD) ECHO

project through the University of New Mexico to present the PGx testing process. The
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next goal is to publish my findings in ProQuest. I also desire to post in the American
Society of Addiction Medicine (ASAM) and The Journal for Nurse Practitioners (JNP).

The struggles of balancing multiple medicines to help a person overcome
substance use disorder often bring additional overlooked medical concerns; PGx testing
is a beneficial tool in medication choices (ASAM, 2021). Finding the medication that
works best for a patient can be a challenge, and PGx testing can be a valuable tool in
treatment. As an NP, I am proud and passionate about my love of healing and caring for
my community. [ would be excited to publish my knowledge in multiple venues because
PGx testing is a future tool for medicine that is available now.

Analysis of Self

As an NP, I want to provide high-quality care; I always strive to be the best in my
field and a resource to others. I was a cosmetologist for 20 years and loved making
people feel good outside. So, when I became a nurse, I focused on healing the whole
person - mind, body, and soul. I mention my past career because, with patience,
determination, and the ability to believe in oneself, anything is possible, as my
educational journey proves. As I precept future NPs, it is rewarding to offer my
knowledge to prospective providers.

This PGx testing concept has allowed me to develop an idea into an educational
preoject and share my knowledge with others. From the beginning, with an idea,
gathering the scholarly information, and fact-checking the information are essential parts
of the educational experience. As the project developed, it was my duty as a leader to put

the data into a format that interested the viewer. After the university’s approval, next was
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the need to coordinate with the clinic’s medical team and IT to schedule a date to
implement the educational PowerPoint. The invitation was emailed 5 days before the
PGx testing project, including QR codes for the PowerPoint data collection to the
providers to respond to the questionnaires. On the project day, I received positive
feedback and valuable data to measure the findings, which showed a positive response for
the future of this PGx testing implementation. I gained valuable leadership skills through
this process and will take this learning experience into my future roles.

Since the project, I have taken a lead role in my clinic, advancing my leadership
duties to the regional assistant medical manager in my organization; this advancement
allows me to understand corporation responsibilities on the business level. When |
graduate with my Doctor of Nursing Practice degree, my focus will be to give back to the
profession and teach future nurses while providing high-quality healthcare to the
communities I serve. I am proud to be a Walden graduate and tell nurses to continue their
education because we need more providers to care for rural America. The challenge of
this project was daunting, teaching me patience and learning how to write in a literary
form. Understanding the time and skill it takes to create an educational project was a
challenge, but the pride from the responses was worth the frustration from my impulsive
mind. I have seen the change in my writing skills and how I read a scholarly article
thoroughly instead of skimming through the data. This DNP journey has made me proud

to be an NP; I hope to create a noticeable presence for the future of nursing.
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Summary

Walden University strives for its students to create positive social change.
Through the school’s teachings and focus, I create positive changes in my community
and help to improve the health of those who seek medical care. This doctoral project has
taught me to understand the theory in nursing practice and how we can invoke change
through education. As nurses, we give so that others can give back. Bringing people back
to optimal health helps those around them; when we care for one, we help many. Caring
is the pride of the nursing field.

Chronic pain is a debilitating disease; finding effective treatment options with a
safety focus is a personal goal. Since becoming an NP, I have seen in rural America that |
am the first person to treat chronic pain patients, and in some remote areas, | am the only
person to help treat discomfort. PGx testing is a future tool that I want to incorporate in
my clinic setting to provide a safe and effective plan to treat chronic pain patients. For
now, [ will continue to teach future NPs and provide high-quality care with the pride that

Walden University has instilled in me.
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Appendix B: Demographics
1. What is your current age?
a. 25-35 years of age
b. 36-50 years of age
c. 51-65 years of age

d. 66 years of age or older

2. What is your gender?
a. Male
b. Female

c. Prefer not to answer

3. What ethnicity do you identify with (Select all that apply)?
a. Black/African
b. Hispanic/Latino
c. Caucasian
d. Native American
e. Asian

f.  Prefer not to answer

4. How many years in practice have you provided patient care in the Primary Care

setting?

66



a. 0-5 years
b. 6-10 years
c. 11-15 years
d. 16-20 years

e. 21 years of more

5. What is your formal educational pathway as a Provider?
a. Medical Doctor (MD)
b. Doctor of Osteopathy (OD)
c. Physician Assistant (PA)
d. Nurse Practitioner (NP)
e. Pharmacist (RPh)
f. Psychologist (Psy.D.)

g. Other
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Appendix C: Pharmacogenetic Testing Pretest/Posttest Questionnaire with Answer Key

I. How can Pharmacogenetic (PGx) testing be helpful in the primary care setting?

A) The drug variation of a person regarding medication changes

B) Identifying an individual's genetic variation regarding metabolic response to
medications

0) Finding the drug response from the foods eaten

D) Teaching how medications help treat different disease processes

Answer: B

2. Does a patient’s metabolic rate (slow metabolizer, normal metabolizer, or ultra-
metabolizer) affect medication prescribing choices, duration, or dosage when
deciding prescriptions in current prescribing practice?

A) Yes

B) NO

O) Not sure

Answer: A

3. Does PGx testing help identify a person's genotype (AA, AG, and GG) and
metabolic profile pathways playing an essential role in medications' ability to
work effectively or drug's bioavailability in the chronic pain patient?

A) Yes

B) No

O) Not sure

Answer: A
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4. Will PGx testing identify potential risks of adverse drug events or potential drugs

competing for binding sites?

A) Yes

B) No

O) Not sure

Answer: A

5. When counseling a patient about their pharmacogenetic (PGx) test results the

following statement is most acceptable to use:
A) Your DNA is mutated
B) Your DNA is abnormal
O) You have a genetic variation or polymorphism
D) Both A and C
Answer: C
6. Does pharmacogenetic (PGx) testing encompass pharmacoeconomics regarding a

patient medication cost savings?

A) True

B) False

Answer: A

7. Pharmacogenetic (PGx) testing can help improve pharmacotherapy by identifying
patients:

A) At an increased risk of having no response when prescribed conventional drug

therapy
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B) At an increased risk of experiencing drug-induced toxicities when prescribed
conventional drug therapy

O Both A and B

D) None of the above

Answer: C

8. What are the four main Pharmacokenetic process steps?

A) Absorption, dissemination, mechanism, excretion

B) Adaptation, distribution, medical, exclusion

0] Absorption, distribution, metabolism, excretion

D) Alignment, digestion, muscle, execution

Answer: C

9. After learning the benefits of pharmacogenetic (PGx) testing as an individualized
approach towards treating chronic pain patient, would you use this tool in your
patient care?

A) Very likely

B) Likely

O) Neither nor unlikely

D) Unlikely

E) Very unlikely

Answer: A

10.  What is the purpose of using Pharmacogeneting (PGx) testing?

A)

To evaluate and identify a patient's sex, race, and age



B) To find additional uses of a medication regarding off-label uses

O) To evaluate and identify a patient's potential response to a medication's therapy
D) To evaluate the heritage of where the patient originated from

Answer: C

1. Post-test Additional Comments or questions:
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Appendix D: Johns Hopkins Email Permission Letter

Laura Robinson

Tue 2/9/2021 8:52 PM

To: Mary Rosenberger <Mrosen55@jhu.edu>

Cc: Miki Goodwin <mgoodw14@jhu.edu>

Thank you for the information.

Mary Rosenberger <Mrosen55@jhu.edu>

Tue 2/9/2021 8:07 AM

To: Laura Robinson

Cc: Miki Goodwin <mgoodw14@jhu.edu>

Dear Ms. Robinson:

Please see the response back from the Dean for Clinical Placements at the Johns Hopkins School of
Nursing.

Thank you

Mary

From: Miki Goodwin

Sent: Tuesday, February 9, 2021, 9:47 AM

To: Mary Rosenberger <mrosen55@jhu.edu>

Subject: RE: Permission to use

This is publicly published and if correctly cited should be used unless there is a comment to contact the
author.

From: Mary Rosenberger <mrosen55@jhu.edu>

Sent: Tuesday, February 9, 2021 9:18 AM

To: Miki Goodwin <mgoodw14@jhu.edu>

Subject: FW: Permission to use

Miki,
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Who would this go to?
Thank you
Mary

From: Laura Robinson <laura.robinson2@waldenu.edu>

Sent: Monday, February 8§, 2021 8:51 PM

To: Mary Rosenberger <mrosen55@jhu.edu>

Subject: Permission to use

To whom it may concern,

Hello, my name is Laura Robinson FNP-C, and I am currently working on my DNP project, I found some
information and tools that would help me in my project, I am asking for permission to use some of the
information from the appendix, the book title:

Johns Hopkins Nursing Evidence-Based Practice Model and Guidelines

MLA (Modern Language Assoc.)

Newhouse, Robin Purdy, et al. Johns Hopkins Nursing Evidence-Based Practice Model and Guidelines.
Sigma Theta Tau International, 2007.

APA (American Psychological Assoc.)

Newhouse, R. P., Johns Hopkins University, Sigma Theta Tau International, & Johns Hopkins Hospital.
(2007). Johns Hopkins Nursing Evidence-based Practice Model and Guidelines. Sigma Theta Tau
International.

Thank you for your time,

Laura Robinson FNP-C

laura.robinson2@waldenu.edu




Appendix E: Johns Hopkins Nursing Evidence-Based Practice Appraisal Tool

Evidence Level & Quality:

Article Title: Number:
Author(s): Publication Date:
Journal:

Does this evidence address the

EBP question?

OYes

[JNo
Do not proceed with appraisal of this

evidence

Clinical Practice Guidelines: Systematically developed recommendations from

nationally recognized experts based on research evidence or expert consensus

panel. LEVEL IV

Consensus or Position Statement: Systematically developed recommendations

based on research and nationally recognized expert opinion that guides members

of a professional organization in decision-making for an issue of concern.

LEVEL IV
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+ Are the types of evidence included identified?

»  Were appropriate stakeholders involved in the development of
recommendations?

+ Are groups to which recommendations apply and do not apply
clearly stated?

« Have potential biases been eliminated?

+  Were recommendations valid (reproducible search, expert
consensus, independent review, current, and level of supporting
evidence identified for each recommendation)?

«  Were the recommendations supported by evidence?

» Are recommendations clear?

[OYes

OYes

[OYes

[0Yes

[0Yes

OYes

[OYes

[ONo

[ONo

[ONo

[ONo

[ONo

[ONo

[ONo

Literature Review: Summary of published literature without systematic appraisal of

evidence quality or strength. LEVEL V

* s subject matter to be reviewed clearly stated?

* Is relevant, up-to-date literature included in the review (most
sources within last 5 years or classic)?

* Is there a meaningful analysis of the conclusions in the literature?

* Are gaps in the literature identified?

* Are recommendations made for future practice or study?

OYes

[(0Yes

OYes

[0Yes

OYes

[ONo

[ONo

[ONo

[ONo

[ONo
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Expert Opinion: Opinion of one or more individuals based on clinical expertise.

LEVEL V

+ Has the individual published or presented on the topic?
+ Is author’s opinion based on scientific evidence?
+ Is the author’s opinion clearly stated?

+ Are potential biases acknowledged?

[OYes

OYes

[0Yes

OYes

[ONo

[ONo

[ONo

[ONo

Evidence Level & Quality:

Organizational Experience:

Quality Improvement: Cyclical method to examine organization-specific

processes at the local level. LEVEL V

Financial Evaluation: Economic evaluation that applies analytic techniques to

identify, measure, and compare the cost and outcomes of two or more

alternative programs or interventions. LEVEL V

Program Evaluation: Systematic assessment of the processes and/or outcomes of

a program and can involve both quantitative and qualitative methods.

LEVEL V
Setting: Sample (composition/size):
LlYes [INo
* Was the aim of the project clearly stated?
ClYes [INo

«  Was the method described?
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* Were process or outcome measures identified? ClYes CINo

« Were results described? LlYes LINo
* Was interpretation clear and appropriate? [lYes [INo
» Are components of cost/benefit analysis described? [lYes [INo

Case Report: In-depth look at a person, group, or other social unit. LEVEL V

Is the purpose of the case report clearly stated? [lYes [INo
* |s the case report clearly presented? [lYes [INo
* Are the findings of the case report supported by ClYes CINo

relevant theory or research?

* Are the recommendations clearly stated and linked to | L1Yes LINo

the findings?

Community Standard, Clinician Experience, or Consumer Preference
Community Standard: Current practice for comparable settings in the community
LEVEL V
Clinician Experience: Knowledge gained through practice experience LEVEL V

Consumer Preference: Knowledge gained through life experience LEVEL V

Information Source(s): Number of Sources:
* Source of information has credible experience. [lYes [INo
* Opinions are clearly stated. ClYes CINo

* |dentified practices are consistent. ClYes CINo




Findings that help you answer the EBP question:

QUALITY RATING FOR CLINICAL PRACTICE GUIDELINES, CONSENSUS OR POSITION STATEMENTS

(LEVELIV)

A High quality: Material officially sponsored by a professional, public, private
organization, or government agency; documentation of a systematic literature
search strategy; consistent results with sufficient numbers of well-designed
studies; criteria-based evaluation of overall scientific strength and quality of
included studies and definitive conclusions; national expertise is clearly evident;
developed or revised within the last 5 years.

B Good quality: Material officially sponsored by a professional, public, private
organization, or government agency; reasonably thorough and appropriate
systematic literature search strategy; reasonably consistent results, sufficient
numbers of well-designed studies; evaluation of strengths and limitations of
included studies with fairly definitive conclusions; national expertise is clearly
evident; developed or revised within the last 5 years.

C Low quality or major flaws: Material not sponsored by an official organization or

agency; undefined, poorly defined, or limited literature search strategy; no
evaluation of strengths and limitations of included studies, insufficient evidence
with inconsistent results, conclusions cannot be drawn; not revised within the last

5 years.

QUALITY RATING FOR ORGANIZATIONAL EXPERIENCE (LEVEL V)
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A High quality: Clear aims and objectives; consistent results across multiple settings;
formal quality improvement or financial evaluation methods used; definitive
conclusions; consistent recommendations with thorough reference to scientific

evidence

B Good quality: Clear aims and objectives; formal quality improvement or financial

evaluation methods used; consistent results in a single setting; reasonably

consistent recommendations with some reference to scientific evidence

C Low quality or major flaws: Unclear or missing aims and objectives; inconsistent

results; poorly defined quality improvement/financial analysis method;

recommendations cannot be made
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QUALITY RATING FOR LITERATURE REVIEW, EXPERT OPINION, COMMUNITY STANDARD, CLINICIAN
EXPERIENCE, CONSUMER PREFERENCE (LEVEL V)
A High quality: Expertise is clearly evident; draws definitive conclusions; provides

scientific rationale; thought leader in the field

B Good quality: Expertise appears to be credible; draws fairly definitive

conclusions; provides logical argument for opinions

C Low quality or major flaws: Expertise is not discernable or is dubious; conclusions

cannot be drawn

80



81

Appendix F: Evaluation of the Pharmacogenetic Testing PowerPoint by Content Experts

Presenter: Laura Robinson FNP-C

Walden University
Objective Statement: Were the objectives Comments:
Participants will be able to met? Not met?

describe uses for PGx testing in | Please circle.

the primary care setting Yes No

Participants will gain Yes No
understanding how PGx testing
can be a tool in adverse drug

related events

Participants will gain Yes No
understanding the benefit of
PGx testing as a personalized

medicine

Participants be able to identify Yes No
at least two positive attributes in
the use of PGx testing in the

chronic pain patient

Participants will gain Yes No
understanding how PGx testing
can identify potential drug

antagonists




Participants will learn that PGx
testing is a simple non-invasive

test process

Yes

No

Additional Comments:
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Appendix G: Summary Evaluation Results of the Staff Education Project

INSTRUCTIONS: Please check each item to see if the question is representative of the course objective

by Content Experts

and the correct answer is reflected in the course content.

Pre/post Test Item #

1. NotRelevant

Comments:

2. NotRelevant

Comments:

3. NotRelevant

Comments:

Somewhat Relevant

Somewhat Relevant

Somewhat Relevant

4. Not Relevant  Somewhat Relevant

Comments:

5. Not Relevant

Comments:

6. Not Relevant

Comments:

Somewhat Relevant

Somewhat Relevant

7. NotRelevant  Somewhat Relevant

Comments:

8. Not Relevant

Comments:

9. Not Relevant

Comments:

Somewhat Relevant

Somewhat Relevant

10. Not Relevant  Somewhat Relevant

Comments:

Relevant

Relevant

Relevant

Relevant

Relevant

Relevant

Relevant

Relevant

Relevant

Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant

Very Relevant
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L This project was a
a. Please describe the effectiveness (or not) of this project as related to communication, and desired

outcomes etc.

Evaluator A Evaluator B

b. How do you feel about your involvement as a content expert?
Evaluator A Evaluator B

c. What aspects of the project would you like to see improved?
Evaluator A Evaluator B

1L Pre/ post-test

a. Was the pre/ post-test relevant to the content
Evaluator A Evaluator B

b. Share how you might have changed the project
Evaluator A Evaluator B

I1I. The role of the student was to be the team leader.

a. As a team leader how did the student direct the team to meet the project goals?

Evaluator A Evaluator B




Iv. Please offer suggestions for improvement.

Moon/May 2020

Evaluator A

Evaluator B
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Appendix H: Pharmacogenetic Testing Education Outline
L. Understanding Pharmacogenetic (PGx) Testing as a Tool in the Chronic Pain
Patient
a. Educational PowerPoint
b. Introduction

11. Individualized Patient Metabolism

a. Describe type of metabolizer

b. Medication, Duration, or Dosage

c. Genetic profile

d. Genetic variability

II1. Drug Bioavailability

a. Genotype (AA, AG, and GG)

b. Adverse drug events

c. Theory pharmacogenetic (PGx) testing

d. Pain management

IV.  Chronic pain

a. Variety of different types of pain

b. Chronic pain examples



V. Pharmacogenetic (PGx) Testing process

a. Steps include

VI.  Pharmacogenetic (PGx) Testing

a. Benefit of using PGx testing

VII. Personalized Medicine

a. Physiological factors

b. Environmental factors

c. Cytochrome P450

VIII. Drug Metabolism factors to take into consideration

a. Non-evasive test

b. Prescribing tool (Individualized)

c. Improved daily function

IX. Pharmacogenetic (PGx) testing benefits

a. Customized approach to pain management

b. Decrease medication waste

c. Self-efficacy

d. Metabolic profile tool

X. References
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Appendix I: Frequency Table

What is your current age?

88

Cumulative
Frequency Percent Valid Percent Percent
Valid 25-35 years of age 2 11.1 11.1 11.1
36-50 years of age 7 389 38.9 50.0
51-65 years of age 8 44.4 44.4 94.4
66 years of age or older 1 5.6 5.6 100.0
Total 18 100.0 100.0
What is your gender?
Frequency Percent Valid Percent Cumulative Percent
Valid Male 8 44.4 44.4 44.4
Female 10 55.6 55.6 100.0
Total 18 100.0 100.0
What ethnicity do you identify with (Select all that apply)?
Frequency Percent Valid Percent Cumulative Percent
Valid Black/African 1 5.6 5.6 5.6
Hispanic/Latino 4 222 222 27.8
Caucasian 12 66.7 66.7 94.4
Asian 1 5.6 5.6 100.0
Total 18 100.0 100.0
How many years in practice have you provided patient care in the Primary Care setting?
Frequency Percent Valid Percent Cumulative Percent
Valid 0-5 years 7 38.9 38.9 38.9
6-10 years 2 11.1 11.1 50.0
11-15 years 2 11.1 11.1 61.1
16-20 years 3 16.7 16.7 77.8
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21 years of more 4 222 222 100.0

Total 18 100.0 100.0

What is your formal educational pathway as a Provider?

Cumulative
Frequency Percent Valid Percent Percent
Valid Medical Doctor (MD) 2 11.1 11.1 11.1
Physician Assistant (PA) 5 27.8 27.8 38.9
Nurse Practitioner (NP) 7 38.9 38.9 77.8
Other 4 222 222 100.0

Total 18 100.0 100.0




Appendix J: Data Questions and Findings from Survey Monkey Questionnaire

Demographics
Q1. What is your current age?

Answered: 18 Skipped: 0

66 years of age or older 25 35 years of age

51-65 years of age
36-50 years of age
ANSWER CHOICES RESPONSES
25-35 years of age 11.11% 2
36-50 years of age 38.89% 7
51-65 years of age 44.44% 8
66 years of age or older 5.56% 1

TOTAL 18



Q2. What is your gender?

Answered: 18 Skipped: 0

Female
ANSWER CHOICES RESPONSES
Male 44.44%
Female 55.56%
Prefer not to answer 0.00%
TOTAL
Q3. What ethnicity do you identify with (Select all that apply)?
Answered: 18 Skipped: 0

Black/African

Hispanic/Latino

10

18
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ANSWER CHOICES RESPONSES

Black/African 5.56% 1
Hispanic/Latino 22.22% 4
Caucasian 66.67% 12
Native American 0.00% 0
Asian 5.56% 1
Prefer not to answer 0.00% 0
TOTAL 18

Q4. How many years in practice have you provided patient care in the Primary Care setting?

Answered: 18 Skipped: 0

21years of more

0-5 years
16-20 years
T1-15 years 6-10 years
ANSWER CHOICES RESPONSES
0-5 years 38.89% 7
6-10 years 11.11% 2

11-15 years 11.11% 2



16-20 years 16.67% 3
21 years of more 22.22% 4
TOTAL 18

Q5. What is your formal educational pathway as a Provider?

Answered: 18 Skipped: 0

Medical Doctor (MD)

Physician Assistant (PA)
Nurse Practitioner (NP)

ANSWER CHOICES RESPONSES

Medical Doctor (MD) 11.11% 2
Doctor of Osteopathy (OD) 0.00% 0
Physician Assistant (PA) 27.78% 5
Nurse Practitioner (NP) 38.89% 7
Pharmacist (RPh) 0.00% 0
Psychologist (Psy.D.) 0.00% 0
Other 22.22% 4

TOTAL 18
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Pre-test Questionnaire

Q1. How can Pharmacogenetic (PGx) testing be helpful in the primary care setting?

Answered: 19 Skipped: 0

The drug variation of
a person regarding medication
changes

Identifying an individual's genetic

variation regarding

metabo...
ANSWER CHOICES RESPONSES
The drug variation of a person regarding medication changes 5.26% 1

Identifying an individual's genetic variation regarding metabolic response to

94.74% 18
medications
Finding the drug response from the foods eaten 0.00% 0
Teaching how medications help treat different disease processes 0.00% 0
TOTAL 19

Q2. Does a patient’s metabolic rate (slow metabolizer, normal metabolizer, or ultra-metabolizer) affect medication
prescribing choices, duration, or dosage when deciding prescriptions in current prescribing practice?

Answered: 19 Skipped: 0
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No Yes
ANSWER CHOICES RESPONSES
Yes 57.89% 11
No 26.32% 5
Not sure 15.79% 3
TOTAL 19

Q3. Does PGx testing help identify a person's genotype (AA, AG, and GG) and metabolic profile pathways playing an
essential role in medications' ability to work effectively or drug's bioavailability in the chronic pain patient?

Answered: 19 Skipped: 0

Yes

Not sure

ANSWER CHOICES RESPONSES

Yes 47.37% 9
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No 0.00% 0
Not sure 52.63% 10
TOTAL 19

Q4. Will PGx testing identify potential risks of adverse drug events or potential drugs competing for binding sites?

Answered: 19 Skipped: 0

ANSWER CHOICES RESPONSES

Yes 78.95% 15
No 0.00% 0
Not sure 21.05% 4
TOTAL 19

Q5. When counseling a patient about their pharmacogenetic (PGx) test results the following statement is most

acceptable to use:

Answered: 19 Skipped: 0



b) Your DNA is abnormal

d)Bothaand c

ANSWER CHOICES

a) Your DNA is mutated

b) Your DNA is abnormal

¢) You have a genetic variation or polymorphism

d) Bothaand ¢

TOTAL

c) You have a genetic
variation or
polymorphism

RESPONSES

0.00%

5.26%

52.63%

42.11%

19

97

Q6. Does pharmacogenetic (PGx) testing encompass pharmacoeconomics regarding a patient medication cost savings?

Answered: 19

ANSWER CHOICES

RESPONSES

Skipped: 0



True

False

TOTAL

Q7. Pharmacogenetic (PGx) testing can help improve pharmacotherapy by identifying patients:

57.89% 11
42.11% 8
19

Answered: 19 Skipped: 0

ANSWER CHOICES

Both aand b

At an increased risk of having no response when prescribed conventional drug

therapy

At an increased risk of experiencing drug-induced toxicities when prescribed

conventional drug therapy

Bothaand b

None of the above

TOTAL

RESPONSES
0.00% 0
0.00% 0

100.00% 19

0.00% 0

19

Q8. What are the four main Pharmacokenetic process steps?
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Answered: 19 Skipped: 0

Absorption, dissemination, mechanism, excret

1, distribution, metabolism, excretion

ANSWER CHOICES RESPONSES

Absorption, dissemination, mechanism, excretion 5.26% 1
Adaptation, distribution, medical, exclusion 0.00% 0
Absorption, distribution, metabolism, excretion 94.74% 18
Alignment, digestion, muscle, execution 0.00% 0
TOTAL 19

Q9. After learning the benefits of pharmacogenetic (PGx) testing as an individualized approach towards treating
chronic pain patient, would you use this tool in your patient care?

Answered: 19 Skipped: 0



Unlikely

Very likely

Neither likely nor unlikely
Likely

ANSWER CHOICES RESPONSES
Very likely 26.32%
Likely 36.84%
Neither nor unlikely 26.32%
Unlikely 10.53%
Very unlikely 0.00%

TOTAL

Q10. What is the purpose of using Pharmacogenetic (PGx) testing?

Answered: 19

19

Skipped: 0
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To evaluate and identify
a patient's potential response
toa...

ANSWER CHOICES

To evaluate and identify a patient's sex, race, and age
To find additional uses of a medication regarding off-label uses

To evaluate and identify a patient's potential response to a medication's

therapy

To evaluate the heritage of where the patient originated from

TOTAL

Post-test Questionnaire

Q.1 How can Pharmacogenetic (PGx) testing be helpful in the primary care setting?

Answered: 12

RESPONSES

0.00%

0.00%

100.00%

0.00%

19

19

Skipped: 0
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Identifying an individual's genetic
variation regarding
metabo...

ANSWER CHOICES RESPONSES

The drug variation of a person regarding medication changes 0.00% 0

Identifying an individual's genetic variation regarding metabolic response to

100.00% 12
medications
Finding the drug response from the foods eaten 0.00% 0
Teaching how medications help treat different disease processes 0.00% 0
TOTAL 12

Q2. Does a patient’s metabolic rate (slow metabolizer, normal metabolizer, or ultra-metabolizer) affect medication
prescribing choices, duration, or dosage when deciding prescriptions in current prescribing practice?

Answered: 12 Skipped: 0



ANSWER CHOICES

Yes

No

Not sure

TOTAL

RESPONSES

91.67%

8.33%

0.00%

11

12

103

Q3. Does PGx testing help identify a person's genotype (AA, AG, and GG) and metabolic profile pathways playing an

essential role in medications' ability to work effectively or drug's bioavailability in the chronic pain patient?

Answered: 12

Skipped: 0
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ANSWER CHOICES RESPONSES

Yes 100.00% 12
No 0.00% 0
Not sure 0.00% 0
TOTAL 12

Q4. Will PGx testing identify potential risks of adverse drug events or potential drugs competing for binding sites?

Answered: 12 Skipped: 0




ANSWER CHOICES

Yes

No

Not sure

TOTAL

Q5. When counseling a patient about their pharmacogenetic (PGx) test results the following statement is most

acceptable to use:

Answered: 12

c) You have a genetic
variation pr
polymorphism

ANSWER CHOICES

a) Your DNA is mutated
b) Your DNA is abnormal

¢) You have a genetic variation or polymorphism

d) Both aand ¢

RESPONSES

100.00%

0.00%

0.00%

Skipped: 0
RESPONSES
0.00% 0
0.00% 0
100.00% 12
0.00% 0

12

12
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TOTAL 12

Q6. Does pharmacogenetic (PGx) testing encompass pharmacoeconomics regarding a patient medication cost savings?

Answered: 12 Skipped: 0

ANSWER CHOICES RESPONSES

True 83.33% 10
False 16.67% 2
TOTAL 12

Q7. Pharmacogenetic (PGx) testing can help improve pharmacotherapy by identifying patients:

Answered: 12 Skipped: 0



Bothaand b

ANSWER CHOICES RESPONSES

At an increased risk of having no response when prescribed conventional drug

0.00% 0
therapy
I
At an increased risk of experiencing drug-induced toxicities when prescribed
0.00% 0
conventional drug therapy
I
Bothaand b 100.00% 12
I
None of the above 0.00% 0
TOTAL 12

Q8. What are the four main Pharmacokenetic process steps?

Answered: 12 Skipped: 0

Absorption distribution metabolism excretion
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ANSWER CHOICES

Absorption, dissemination, mechanism, excretion

Adaptation, distribution, medical, exclusion

Absorption, distribution, metabolism, excretion

Alignment, digestion, muscle, execution

TOTAL

Q9. After learning the benefits of pharmacogenetic (PGx) testing as an individualized approach towards treating

RESPONSES

0.00%

0.00%

100.00%

0.00%

chronic pain patient, would you use this tool in your patient care?

Answered: 12

Unlikely

Neither likely nor unlikely \

Likely

ANSWER CHOICES

Very likely

Likely

Neither likely nor unlikely
Unlikely

Very unlikely

Skipped: 0
Very likely

RESPONSES
41.67% 5
41.67% 5
8.33% 1
8.33% 1
0.00% 0

12

12
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TOTAL 12

Q10. What is the purpose of using Pharmacogeneting (PGx) testing?

Answered: 12 Skipped: 0

To evaluate and identify
a patient's potential response

toa...
ANSWER CHOICES RESPONSES
To evaluate and identify a patient's sex, race, and age 0.00% 0
To find additional uses of a medication regarding off-label uses 0.00% 0

To evaluate and identify a patient's potential response to a medication's

100.00% 12
therapy
To evaluate the heritage of where the patient originated from 0.00% 0
TOTAL 12

Q11. Additional comments or questions

Nice job!
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10/22/2021 6:13 PM

great presentation

10/21/2021 12:35 PM

Great job Laura, Thank you!
10/20/2021 9:25 AM

CURRENT

good info! I will utilize it!

10/20/2021 9:00 AM

nothing to add

10/20/2021 9:00 AM

Thank you! I have often wondered about this!

10/20/2021 8:59 AM
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Appendix K: PowerPoint Presentation

Pharmacogenetic Testing in
the Chror]ic Pain Patients

Pretest

= Please fill out pretest prior the presentation:
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Understanding Pharmacogenetic (PGx)
Testing as a Tool in the Chronic Pain Patient

= "Trialand failurs” in treatment cholces has been a concem In freatment in
the chronic pain patient, Offen it wlll take multiple trials In medicailons and
dosages before the patient finds ccceptable pain rellsl.

= As providersthereis the concemn of adverse drug related events, overdose
Is0 malor concernwhllefrying to freat the chrenic poin to achieveo
managedable levelof pain control

= Pharmacogenetic (PG testingls a tool fo help aid In understanding a
paotient and thelr individual genetlc profils ond drug meitabollsm

Personalized Medicine

Drug Metabolism factors to take into consideration:
Fhysiclogical: Gender, Age. and Pre-existing Health Conditions
Envirenmental: ETOH use, Smaking, Diet, and Drug Co-administration

B0% of pallents whe had an adverss drug eventhad poor CYPEDS
metabolizing ability

Personalized medicine canimprove o person's dally life by decreaqsing their
chronic pain o o manageable leveland decreasing the rlsk of adverse
drug-reiated events through PGx test results tallored te an (ndividual's DNA
profile

= |dentiiying pharmocokinetic drug-drug Interactions within Individual
patients
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Cytochrome P450 (CYP450)

Cytochrome P430 has 5 Maln Enzymes that Affect Drug Mefabolism they

Include:
o CYP204
e CYF1A2
o CYF2B&
o CYP4F2
/ @ CYP2CE
& CYP2CH
= CYP3Ad o T e T S
“ CYF3AS

Within this C¥ P450 metabolism systemn, a persan's drug metabeolism can either
causean increass in the drug avallablity or a decrecse In the drug's effect,
placing the person at Increasedrisk of an adverse drug-relafed evenior
ineffective pain centrel management

Drug Antagonists:

Dug antagonists interfers with agonist efeciivensss by blocking the binding site,
rendenng the agonist unable to gchieve the desred outcome. Removing the
anfogonist improves the effectiveness of freatment. Receptor sites have specific
characterstics ar duties, The chemical structure of the drug leads 1o an interaction with
the receptor site, leading 1o aspecific response. When an agonist inferacts with the
recepton the sxpected responia s blocked,

Protein Expression Gena Exprassion
Or Repression Or Repression

Call Recaptors at the
Plasma Membrane

Cytoplasmie Cell Receptors and

signaling Molecules Apoptatic and Call

Daath Pathways

i Enzymes and Metabolic Targets




Individualized Patient Metabolism

CYP2 Phanclyps Fraquency

Individualized Patient Metabolism

Current Prascriping Practice

Uitra-rapid metabolizer, Mormal metaboizer, Infermediate metabolizer, or
Poor metabalizer

Medication, Duration, or Dosage

We need to keep In mind how a person’sgenstic prafileaffects
Absorptian, Distribution, Metabaolismand Excretion |ADME|- affects drug

effectiveness and cvallabifiiy

=

M-
® Y 999e ®
L] 2 99e® [ ¥ )]

Clwmeibuns Lrudenckinn Fight Soos Mii et Advarss DTac
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Theory of Pharmacogenetic (PGx)
testing

= The theory in pharmacogenetic (PGx) testing prescribing meadications
geneflcally compatible with the potient’s genetic proflle could provide
more effective pain control, reduce adverss effects. and decrsase
incidence of drug overdose.

= Real-fimepeolymerosechaln reaction [PCR] arays Incregse detection of
single nuciectide polymorphism (SMP), decreasing ddverse drug events,
Increasing drug adherence, the cuicome is Improved paflent care

= |deniifying possible phormacodynomic driug-drug Inferaciions, a resuit
whan co-administration of twe drugs respond by elther causing drug
taxicity of loss of efflcacy.of the Intended goal

Drug Bioavailability

= The patlent's genotype [AA, AG, and GG| and metabollc proflle pathways
will affect the prescribed drug bioavaliabllity

= The goal of using PG testing Is 1o help the primary care practiticner
prescrive medications that werk effectively In-pain manogement; mere
medicationis not always the best practice, placing the patient at risk af.on
adverse event, with PGx festing os o prescribing fool can help identify drug
compatiabilty to d petson's genstic profile

Bhicamemilataility w Anss Llncer e

Crug concerkration in plasma

Tirre
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Chronic pain

din issubjective making the goal of freating chronic pain a challengs in patisnt care

Chronic pain managemeantis complex; phamacogeneatictesting is a tocl to helpinthe
freatmentof chronic palnTmproving the symptorms through DNA based Information fo
decrease the levelof poln safe and efficiently

An article st Pharmacogeneaiics of Chronic Pain Managernent: has described o variety of
differenttypes of pain eccuring In cne out of three people In Amercao

0% of patlents seeking medical freofment due fo fhe need to monage chrenic pain sympioms

Pharmacogenetic
(PGx) Testing process

The iteps iIncluics:
v Drcher PG test

* Instructthe potient that thay should &
ol ek, o sscke for 30 mirstes
biefore the salva fest

e |dentity patient
v Take Sokbva bwalbs sample

»  Send biomateral fo corssponding

Hdld
leparatony pretoming PGa testing i{‘ 1 = -
= Wit 23 chays For ot anclyds reslls e fonyfom hncd v ket
+ RaviswPGxfest resit findings + | Mnguiti ot e sonplati m el i I E s
| " Buetal swah ealecton uddar & minales
»  Folow up potien! oppontmentto = WNCLUDE BTyt Curent medi cations 51 .
diszues PG test findings ond prescribe :::E’I':]';'::::"-‘““ ol hront seel o —
s needed for aptimum pain control s ERin do kb ovemight : ]

*  Results back 1o prosider typically wethie 10
Bumirwess days from receipt




Individualized Genetic
Testing

Iinprdives prescaling Cholces and mpraves the
patient outcome through individuaired genetic-
beased dechkions

Pharmacogenetic
(PGx) Testing

Using the PGx Testing toa!
could increase the patient's
therapeutic response in
chronlc paln management,
decreasingoost from falled
drugs. and decreasing rlsk
from Adverse Drug Events
[ADE's)

GREMETHD SLIMBAARY

e BLL

] e
o 7

(=]

Errae
[ ——
= T

Arbising

e BT

ST

Ak ternn recesar Bloc e

ArriFanpnois

ariichah
articholnprinmee;
Arlcoeguidgniy

AFTitapiessanty feaiecth
Tt e e etk

srftiobetiy
srrfrarmetio
srfrapieptio
Arriforgon

il ol

A ghriniety
ariipwchatic
ardnisthea

S Elora s s
Beloniac hen
Cokineun inmiics
ypnotica
TR QN PR
Criaid eewaljusien
Protor puenh oo
Piychenterykinty
Tfmfing
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Pharmacogenetic (PGx) testing
Benefits

A Simple Mon-Evasive Test (cheesk swab), send the sample to the laboratory
to logk gt the genetic polymorphisms

Individualzed prescribing tool decreased Adverse Drug Events [ADEs)

Improved pain management and depression through indlvidualized patlent
D& and metabolic proflile

Te Imprave s person’s daily functioning and improved gquality of [ife through
safer prescribing practices

Benefits when using PGx festing in the
chronic pain patient

= Being able to identify when a drug is potentlally changing another drug's
absorpilon, distribution. metabellsm, or eliminationwlll decrease an adverse
drug-related event or possible drug toxiclty

= [genfifyingwhena drug 1s potential te changes another drug'’s absorption,
distribution, metabeolism, or eliminaticnwlill allow the provider the informed
abllity to choose medicationsthat are not negatively affected by the
patieni’s genetic proflie

= Fhamocogenaficiesting helps idantify the pafients who ore oplaid-
vulnerable, allowing the providerinformed choices Inpain managemeant,
Improving the safety of the Individual, averting a potential adverse drug
event



An Individual's genetic moke-up affects g drug's metabolism,

transporiation, and action of each medieation resulting in a varied
metabolic rote of each person, Using PGx testing In the prescribing
decision can improve the ovlcomea in the patient's pain control

Poor Intermediate Extensive Uttra-Rapid

Metabaolizer Metabolizer Metabolizer Metabolizer

Them are two variants Thera i onfy one variant Mo vaniant allales prasant In CYP2C18 the pres-

prasent. Typically one (s present, localed adher on either of ihe patient's anca of a singla *17

on the matemal-derived on the maternal-derived paired chromosomas, vanani causes a skght

chromasome and & chromosome, or on the increase in CYP2C18

‘'sacond vanant on the paternal-denved paired All enzymes produced enzyme activity,

paired patemai-derived chromoscma by these aliales have

chromosome The allales narmial activily In CYPZDE the presance

on both chromosemes The vanant allels of @ *2 variant in soma

ANZYRS. funclion’ enzymas, while Copias on fhe same ONA
tha ordenary aliele on the strand This resulls in an
paired chromosome increasa in total CY P08
generales normal BriEyme activity,
ENZymes

In table 2. The drugs:are affected by the CYP2D4 meicbolic pathway,
whereas a different pathwaoy activale
this includes the same scenario under the CYP3A4/5, the role in FGx
testing is identifying an individual's metabolic profile in drug

e CYP3AL activated drugs:

HHHHEE

Table 2. Common Orugs Used In Pain and Thelr Metabollsm Pathway

HiE

HHHE
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Knowled: ates Fower: Being able 1o have o tool to Effectively
freata Fc ain and Improve their Level of Funciion

Mofivating for The Patient and the Provider

= Genotype-based Treatment adds a Customized Approdgch to Paln
Monagementwhile Decreasing the “Trialand Fallure" Approach to Treafing
Chranle Paln

= A5 Pharmocogenstic [PGR) Testing is Relatively new fo the Healthcars Flsid,
the Banefitwill Help Decrecse MedicationWaste, Improve Pallent
safistactionwhlle improving Chronlc Pain Management

= Seif-efflcacy sderved from the insightgained frem knowledge through
educafion of new iools to help treat the patient and have a better
understanding of why one medication overanother will achieve the
ultimats goal of adequate pain control

= Pgin confrel management through DNA-Based metabolic profileisa Teal
thai helps Reduce Cosf, Reduce Adverse Drug Reloted Events, and
Improve Patient Satisfaction thraugh Improved Paln Control

Post-test

= Please complefe post test:

L] I L]
Tl !l"l"ﬂ
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