Thursday, March 2, 2017

Table of Contents
Welcome from President Renee Coffman…………………………………………….3
Keynote Speakers…………………………………………………………………………………4
Panels……………………………………………..……………………………………………….….6
Henderson Podium Abstracts…………………………………………………….………..8
Henderson Poster Abstracts…………………………………..………………………….18
South Jordan Podium Abstracts…………………………………………..…………….69
South Jordan Poster Abstracts……………………………………………..……………73

Roseman University Research Symposium 2017 Program

2

Friends and Colleagues,
Welcome to the Third Annual Roseman University of Health Sciences Research
Symposium. We are pleased and grateful to continue the momentum that has been
building since our first Symposium two years ago. This year, we received over 100
abstracts to date across all three of our campuses in Nevada and Utah. We look forward
to featuring the discoveries and scholarly work of our faculty members, staff, postdoctoral students, residents, and students from all of Roseman’s health disciplines.
Many of the presenting authors carry affiliations with other great universities and
entities like Stanford University, University of Palermo (Italy), University of California
San Diego, University of Wisconsin, University of Utah, Brigham Young University,
US Air Force, and Huntsman Cancer Institute. This underscores the fact that Roseman’s faculty are
immensely talented and in demand, and are working across borders to create solutions.
This year’s abstracts cover a wide range of topics in various areas including bench-top science, clinical
research, and educational research. These works independently and collectively represent prodigious
planning, methodical execution, and deeply insightful findings. These works, with a wide breadth and
depth of scientific subject matter, are steps towards solutions, solutions that advance not only our work
and our national and international reputation, but advance the human race. Several of the basic science
abstracts focus on potential new drug targets for depression, Alzheimer’s dementia, diabetes, and various
cancers, or they further characterize molecular occurrences that help our understanding of disease.
As a University with a unique learning model, The Six Point Mastery Learning Model, we are pleased to
see new Educational research such as the summary of a new international rotation experience for
pharmacy students in Ghana, as well as a report finding that student organizational outreach in the form of
health fairs has been improving medication adherence and understanding in our local elderly community.
As you can see, the work being conducted is truly transformational and holds great possibility in evolving
our understanding in critically important issues.
We believe that this thinking, input and collaboration not only showcases current thinking, but sparks new
ideas, new modes of thinking, and imagination. We are proud of the minds and hearts of those in this
room today.
Thank you for attending the symposium and for supporting the work of our colleagues and students. We
believe this symposium will continue to grow and serve as a platform for the best thinking and research
and a home for sparking imagination, solutions, discovery and learning.
Sincerely,
Renee Coffman, Roseman University of Health Sciences President
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Keynote Speaker: Henderson
Dr. Carol J. Boyd
University of Michigan – School of Nursing
Carol J. Boyd, PhD, MSN, RN, FAAN is the Deborah J Oakley
professor of Nursing and a Research Professor at the Addiction
Research Center in the Department of Psychiatry at the University
of Michigan. Boyd is an internationally recognized substance
abuse scholar whose career started when she studied female heroin
and “T and Blue” users in Detroit. Her mid-career research
centered on African American women’s abuse of crack cocaine,
but her more recent NIH funded studies focus on adolescent and
young adult populations and their abuse of alcohol and controlled
medications.
Boyd currently studies the use, misuse and abuse of controlled
medications (e.g., opioid analgesics) among youth and emerging
adults and its relationship to other problem behaviors, including
illicit drug use. Her research draws attention to the variety of behaviors associated with
prescription drug abuse; indeed, she was one of the first to articulate the importance of
“motivations” in determining adolescent risk for prescription drug abuse.
Boyd publishes extensively in interdisciplinary journals; her most recent work centers on this
nonmedical use of benzodiazepines and sedatives among adolescents (Psychology of Addictive
Behaviors, November 2014). Other recent studies have been published in the Journal of
Adolescent Health, Substance Abuse, Archives of Adolescent and Pediatric Medicine and Pain,
to name a few. Dr. Boyd can be contacted at caroboyd@umich.edu.
Presentation Title: Your or My Pills? Prescription Drug Abuse among Adolescents
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Keynote Speaker: South Jordan
Dr. C. Michael Bennett
TMJ & Sleep Therapy Centre of Utah
Dr. Michael Bennett has practiced general dentistry for a
number of years but found that he has a special passion and
aptitude for helping people with TMD, craniofacial pain, and
sleep-disordered breathing. Because of this interest he has
limited his practice entirely to treating these issues. Dr. Bennett
works with many other health professionals to bring improved
health, relief of pain and a better sense of well-being to his
patients. Dr. Michael Bennett is board certified by the American
Board of Craniofacial Pain and the American Board of
Craniofacial Dental Sleep Medicine. Only a few hundred
individuals in the world have obtained this status.
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Henderson Panel: Research at Roseman
Shaping the Future of Healthcare
During this year’s Research Symposium, our panel of highly qualified faculty will discuss how
research at Roseman University is helping to shape the future of healthcare. Leading researchers
from each of our University’s colleges will explain how their efforts are impacting the landscape
of patient care within pharmacy, medicine, nursing, dental medicine through a variety of research
methods, including benchtop, clinical, educational, and translational research. They will also
touch on the future of research at Roseman, including how these research efforts are leading to
improved patient care, increased opportunities for student involvement in research, and avenues
for additional grant funding.

Henderson Panel:
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South Jordan Panel: Using Research to
Address Real Time Clinical Challenges
This year’s panel discussion will include local clinicians in pharmacy, nursing, and dentistry who
demonstrate the use of research in their everyday practice. The topic of this year’s panel
discussion is “Using Research to Address Real Time Clinical Challenges”. They will discuss the
utility and satisfaction of solving problems with research, rather than just dealing with them.
They will touch on practices and skills they have developed to incorporate research into their
practices that has overall improved the patient care they provide. This discussion is an effort to
encourage current and future clinicians to develop habits to provide evidence-based patient care
to address daily clinical challenges.

South Jordan Panel:
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Roseman University of Health Sciences
Henderson Campus
Podium Presentation Abstracts
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Educational and Clinical Research
Roseman University of Health Sciences, College of Dental Medicine
Awareness and Perceptions of Orthodontics as a Dental Specialty Among the General Public
Deborah H. Loh, DDS; Richard Stevens, D.M.D; Kishore Chaudhry, MD; Prashanti Bollu, DMD, MS,
MBA
Presenting Author
Deborah H. Loh, DDS
Podium Number
EC1
Purpose
Very few studies were conducted in the United States to examine the general public’s awareness of
orthodontics. Our study attempts to address this gap in knowledge by determining general public’s current
level of awareness of orthodontics as a dental specialty. We will also investigate whether a relationship
exists between respondents’ socioeconomic status and awareness level. Lastly, we will identify what
factors and credentials are important in respondents’ selection of a provider.
Methods
Survey Monkey® was used to electronically distribute surveys to members of the general public all
across the United States. The selection criteria included respondents 18 years of age and older.
Respondents with previous formal training or work experience in the dental field were excluded from the
survey. Chi-square tests were conducted for association analyses of socioeconomic factors and awareness
of orthodontics as a dental specialty. Statistical tests were done using version 23.0 SPSS software.
Results
After exclusions, the final study sample included 612 respondents. Univariate analysis revealed
statistically significant associations between respondents’ age, gender, prior orthodontic treatment,
income, education level and their awareness of orthodontics as a dental specialty. Further analyses are
being carried out. Our sample population averaged 13 correct answers out of 20 possible questions.
Females scored higher than males and respondents who had prior treatment had higher averages than their
counterparts. Females with prior treatment had an average of 15.2 correct answers as compared to 12.8
correct answers for those who did not have prior orthodontic treatment. Males who had prior orthodontic
treatment averaged 13.3 correct answers and males who did not have prior treatment scored an average of
11.3 correct answers. Our study found the top factor in the selection of a provider to be insurance
coverage. 70% of respondents preferred a Board Certified Orthodontist.
Conclusion
Our study determined that there were statistically significant associations between socioeconomic factors
and the awareness of orthodontics as a dental specialty.
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Educational and Clinical Research
Roseman University of Health Sciences, College of Pharmacy
Impact of a Student-Led Volunteer State Health Insurance Assistance Program (SHIP) Medicare
Call Lab
Michelle Hon, PharmD Candidate 2018; C. Leiana Oswald, PharmD
Presenting Author
Michelle Hon, PharmD Candidate 2018
Podium Number
EC2
Objective
Demonstrate the impact of an on-campus volunteer Medicare Call Lab in partnership with Nevada SHIP
in assisting Medicare beneficiaries when selecting Medicare plans and determining extra assistance
qualifications.
Methods
Roseman University student pharmacists of the ASCP Student Chapter created an on campus, student
lead, volunteer Medicare call lab to assist beneficiaries and their families. Student callers, trained by
Nevada’s SHIP office, field Medicare coverage questions on their year-round hotline, as well as overflow
inquiries from the Las Vegas SHIP Office. Training consists of 16 hours spent didactically in a
classroom, followed by 12-25 hours of supervised live calls. Once trained, student callers assist
beneficiaries by screening and enrolling participants into appropriate and cost effective medical
insurances plans, supplemental plans, and prescription drug plans based on each individual’s unique
needs.
Results
Twenty pharmacy students, enrolled in a 3-year accredited College of Pharmacy program, were trained by
Nevada SHIP. According to the SHIP National Performance Reporting tool, from June 2015 to May
2016, Roseman student callers reached 200 separate contacts and spent 111.5 hours fielding calls. This
project decreased the Nevada SHIP Medicare question message wait time from up to 28 days to 48 hours.
In addition to enrollment, students help guide qualifying beneficiaries to lower their insurance and drug
plan premiums, co-pays, and/or deductibles, by aiding those participants to receive assistance from
federal and state assistance programs. These programs, recommended by the trained callers, have saved
beneficiaries fees from hundreds to thousands of dollars per year.
Implications/Conclusions
Student callers had a direct impact on improving Nevada Medicare beneficiaries access to health care and
treatment by making these services more obtainable and affordable. SHIP is a federal program available
in all 50 states and there is an opportunity for other Colleges of Pharmacy to follow this model.
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Educational and Clinical Research
Roseman University of Health Sciences, College of Medicine and College of Pharmacy
Is Alzheimer’s disease actually Type-3 Diabetes? Molecular link involving insulin resistance and
dysfunction of the nitric oxide (NO)-cGMP-PKG-I-alpha signaling pathway that promotes
increases in cytoprotective p-AKT, p-BAD and p-CREB.
Ronald R. Fiscus, PhD1, 2; Mary G. Johlfs, BS, MS1; Steve Morrill, BS, MS Candidate1, 3; Benjamin
Costantino, PhD1, 4; Van Vo, PhD1; Priyatham Gorjala, PhD1, Janica C. Wong, PhD1, 5, 6, 7
1
Roseman University of Health Sciences, College of Medicine, 2 Roseman University of Health Sciences,
College of Pharmacy, 3University of Arizona, Tucson, AZ, 4Ventana Medical Systems, Inc./Roche,
Tucson, AZ, 5University of Las Vegas, Las Vegas, NV, 6Stanford University School of Medicine,
Department of Pediatrics, 7Merk Pharmaceuticals, Palo Alto, CA,
Presenting Author
Ronald R. Fiscus, PhD
Podium Number
EC3
Purpose
Originally, brain neurons were thought to be independent of insulin actions; however, recent evidence
suggests that insulin plays a key role in promoting neuronal cell survival and memory formation/retention
in the brain. During pathogenesis of Alzheimer’s disease (AD) in both human patients and animal
models, insulin signaling and its neuroprotective function are dramatically reduced (i.e. AD-associated
“insulin resistance” in brain neurons). Importantly, insulin administration by intranasal spray was
recently shown to slow the pathological progression of AD in patients, thus opening up new avenues for
the treatment of AD. Because of these recent findings, AD is now referred to as “Type-3 Diabetes” by
some researchers. The present study determines the molecular link between diabetes and AD, with focus
on the NO-cGMP-PKG-I-alpha signaling pathway, which cooperates with insulin signaling in providing
cytoprotective effects, and is known to be damaged by the high glucose levels, high fat levels and chronic
inflammation of diabetes, contributing to cardiovascular diseases and many other diabetic complications.
Methods
N1E-115 and NG108-15 neuronal cells were used as models of AD. Other cells, including four
pancreatic beta-cell lines and lung cancer cells were used to establish the target proteins regulated by
PKG-I-alpha kinase activity, determined using both pharmacological inhibition and siRNA gene
knockdown. Western blot analysis and advanced capillary isoelectric focusing (cIEF, NanoPro 100/1000)
were used to determine expression of PKG isoforms, p-AKT, p-BAD and p-CREB. Expression of
amyloid precursor protein (APP) and its toxic product, beta-amyloid peptide (A-beta), were determined
by confocal microscopy. Roseman’s patent-pending/published Near-Infra-Red-Fluorescence (NIRF)based kinase methodology was used for measuring kinase/catalytic activity of PKG-I-alpha.
Results
PKG-I-alpha kinase activity was dramatically reduced after exposure of neuronal cells to high (25 mM)
glucose levels for 48 h. PKG-I-alpha kinase activity suppressed APP/A-beta expression in neuronal cells,
but during kinase inhibition APP/A-beta expression was increased. Gene knockdown or kinase inhibition
of PKG-I-alpha decreased the levels of cytoprotective p-AKT, p-BAD and p-CREB, suggesting further
mechanisms of neuroprotection.
Roseman University Research Symposium 2017 Program
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Conclusions
PKG-I-alpha kinase activity, needed for neuronal cell survival and suppression of A-beta, is damaged by
exposure to high glucose levels, thus providing a molecular link between diabetes and AD.
Educational and Clinical Research
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Roseman University of Health Sciences, College of Pharmacy
From Small-World Phenomenon to Rational Molecular Diagnostics
Thuc Timothy Le, PhD
Presenting Author
Thuc Timothy Le, PhD
Podium Number
EC4
Purpose
Precision medicine requires customization of medical care based on unique molecular characteristics of
individual patients. Molecular diagnostics is essential to identify the causes of diseases, responses to
treatment, and optimization of therapeutic strategies.
Methods
We describe a novel approach toward molecular diagnostics of fatty liver disease and breast cancer using
social networking principles, molecular imaging, and nanofluidic proteomics.
Results
Proof-of-concept demonstration has been validated on mammalian cell cultures, animal models, and
human specimen. A diagnostic panel of proteins and a diagnostic algorithm have been generated.
Conclusions
Bench-to-bedside translational application and commercial potential will be discussed.
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Benchtop Science Research
Roseman University of Health Sciences, College of Medicine
Discovery of spathasomes: new cellular organelles that delivery biological information to the
nucleus
Germana Rappa, MD PhD; Mark F. Santos, PhD; Toni M. Green, PhD; Jana Karbanová, PhD; Sanford H.
Barsky, MD; Denis Corbeil, PhD; Aurelio Lorico, MD, PhD
Roseman University Cancer Center and Roseman University of Health Sciences, College of Medicine,
Las Vegas, NV; University of Dresden, Germany
Presenting Author
Aurelio Lorico, MD, PhD
Podium Number
S1
Purpose
Extracellular membrane vesicles (EVs) function as vehicles of intercellular communication. They have
well-established, important roles in cancer, diabetes, Alzheimer’s and other diseases. Still, how the
biomaterials they carry reach the target site in recipient cells is an open question. Here, we have addressed
this issue focusing our study on the endosomal system and invaginations of the nuclear envelope.
Methods
Technically, our findings are based on CD9-GFP-labeled EVs that are produced by engineered
melanoma, breast cancer cells and mesenchymal stromal cells and their uptake by recipient cells,
monitored by confocal fluorescent microscopy.
Results
We report that subdomains of Rab7+ late endosomes and nuclear envelope invaginations come together
to create a sub-nuclear compartment, where biomaterials associated with CD9+ EVs are delivered. Since
this novel subdomain of late endosomes penetrating into nuclear envelope invaginations often appears as
a sword in its scabbard, we have named it “spathasome” (from the Greek/Latin words “spathi/spatha” for
sword). EV-derived biomaterials were also found in the nuclei of host cells. Two EV-associated
molecules, the tetraspanin membrane protein CD9 and nuclear import receptor importin β1, were required
for nuclear localization of EV-derived biomaterials as their respective depletion and functional inhibition
abolished it. Moreover, the inhibition of nuclear export pathways led to the accumulation of EV-derived
biomaterials in the nucleus. Our data suggest that their translocation is dependent on nuclear pores.
Nuclear envelope invagination-associated late endosomes were observed in ex vivo biopsies in both
breast carcinoma and associated stromal cells.
Conclusions
Our findings uncover a new cellular pathway used by EVs to reach specific areas of the nuclear
compartment. This discovery will allow us to understand how RNA molecules, including microRNA,
reach the nucleus and affect the cellular transcriptome and to develop a novel anti-cancer therapeutic
approach based on antibody-based inhibition of this pathway in cancer cells.
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Benchtop Science Research
Roseman University of Health Sciences, College of Medicine
LEAPS Vaccines: A Novel Peptide Platform for Creating T Cell Immunogens for Viruses, Cancer
and Autoimmunity.
Ken S. Rosenthal, PhD
Presenting Author
Ken S. Rosenthal, PhD
Podium Number
S2
Purpose
Vaccines should elicit the appropriate type of immune responses to obtain protection or therapy without
causing or exacerbating disease. LEAPS (Ligand Epitope Antigen Presentation System) vaccines couple
a T cell immunogenic peptide as small as 8 amino acids with an immune cell binding ligand (ICBL) to
create an immunogen that initiates either a Th1, Th2 or regulatory immune response depending upon the
ICBL.
Methods
The J-ICBL (peptide from beta-2-microglobulin) promotes Th1 responses and immunomodulation while
the G-ICBL (peptide from beta chain of MHC II) promotes Th2 responses and immunomodulation.
Results
The J-LEAPS vaccines activate dendritic cells which present the vaccine to T cells and the G-LEAPS
vaccines act on CD4 T cells. LEAPS vaccines have shown efficacy in mouse models of herpes simplex
virus and influenza infection, immune responses to tuberculosis, immunomodulation of myocarditis,
collagen induced and proteoglycan induced rheumatoid arthritis, and HER-2 neu breast cancer. An antiHSV LEAPS vaccine also elicits immune responses from human T cells, ex vivo.
Conclusion
LEAPS peptide vaccines can be readily developed for other T cell mediated prophylaxis, protection and
immunomodulation therapies.
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Benchtop Science Research
Touro University Nevada, College of Osteopathic Medicine, Department of Basic Sciences
Does maté down regulate bcl2 gene expression to cause a selective death of cancerous cells through
apoptosis?
Kenisha Nisbett, BS, MS, DO Candidate 20171; Catherine Nguyen, BS, DO Candidate 20181; Vanessa
Halverson BS, DO Candidate 20181; Calvin He BS, DO Candidate 20181; Amina Sadik, PhD, MSMeD1
1
Touro University Nevada
Presenting Author
Kenisha Nisbett, BS, MS, DO Candidate 2017
Podium Number
S3
Purpose
Yerba Maté is a subtropical plant native to South America where it is consumed as a tea made with
roasted leaves. A recent study has shown that saponins isolated from Yerba Maté extract induce apoptosis
in human colon cancer cells, while another indicated that the consumption of Maté tea causes a higher
incidence of esophageal cancer. Our study looked into the effects of Yerba Maté extract on human breast
cancer cells and non-cancer cells by quantifying apoptotic markers.
Methods
Yerba Maté extract was prepared, filtered, and distilled. T47D breast cancer cells and normal breast cells
MCF12A were treated with different concentrations of the extract then allowed to recover. Cells were
stained with Annexin V FITC to determine cell survival and apoptotic activity. Protein activity was
measured via caspase 3 AlexaFluor 647 and p53 FITC antibody intracellular assays, using flow
cytometry. Gene expression of Bcl-2, caspase-3, and p53 was quantified using RT-PCR.
Results
There is a decrease in viable T47D breast cancer cells in a dose-dependent manner, whereas the normal
cells responded equally similarly to the extract and to the controls. There is a decrease in gene expression
of Bcl-2 (anti-apoptotic gene) in cancer cells compared to the normal cells without change in the gene
expression of caspase 3 and p53 compared to the normal cells. However, intracellular flow cytometry
assays indicated an increase in both caspase 3 and p53 protein activity after treatment.
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Benchtop Science Research
Roseman University of Health Sciences, College of Pharmacy
Increased Sensitivity of GRK5-Null Cervical Cancer HeLa Cells to Paclitaxel- Mediated Cell Death
Paula Sayegh, PharmD Candidate 2018; Christina Lee, PharmD Candidate 2018; Joann Lagman, PharmD
Candidate 2018; Deniz Alp, BS; Vanessa Sok, PharmD Candidate 2019; Alec Pacinto, PharmD
Candidate 2019; Erin Purvis, PharmD Candidate 2019; Christopher So, PhD
Presenting Author
Joann Lagman, PharmD Candidate 2018
Podium Number
S4
Poster Number
47
Background
Paclitaxel (Taxol) is a chemotherapeutic used to treat, among others, ovarian, breast, lung and pancreatic
cancers. Paclitaxel targets tubulin, the key protein in the cytoskeleton, resulting in defects in mitotic
spindle assembly. Ultimately, this results in the activation of apoptosis and subsequently cell death. The
effectiveness of paclitaxel to treating cancers could vary though from patient to patient, depending on
factors as diverse as drug clearance mechanisms and signaling pathways. In this early report, we show
that paclitaxel shows increased ability to mediate apoptosis and cell death in the cervical cancer HeLa cell
line genetically manipulated to have little endogenous levels of G protein coupled receptor kinase 5, a
member of the G protein coupled receptor kinase family. This could suggest that GRK5 mediates a
signaling mechanism not associated its well-known function of mediating G protein coupled receptor
desensitization post-activation.
Purpose
Explore the function of GRK5 in mediating paclitaxel sensitivity in HeLa cells.
Method
HeLa cells with and without GRK5 protein expression is treated with paclitaxel for different
concentrations and different times. Extent of cell death was assessed by cell counting and
immunoblotting. Signal pathway activation by paclitaxel was assessed by immunoblotting.
Results
A preliminary screen with other chemotherapeutic drugs (Cisplatin, etc) showed increased sensitivity of
paclitaxel in GRK5-null HeLa cells. Increased PARP cleavage and abnormal nuclear shape is also
observed in GRK5-null HeLa cells compared to wild type HeLa cells, suggesting that GRK5-null cells
show increased
sensitivity to paclitaxel.
Conclusion
These results suggest that knocking out GRK5 in HeLa cells increases its sensitivity to paclitaxelmediated cell death. How this occurs is currently unclear but it may be attributed to some non-GPCRmediated functions associated with GRKs. well-known function of mediating G protein coupled receptor
desensitization post-activation.
Roseman University Research Symposium 2017 Program
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Roseman University of Health Sciences
Henderson Campus
Poster Abstracts
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College of Dental Medicine
1: A Comparative Evaluation of QLF and Direct Examination of White Spot Lesions around
Ceramic Brackets
Craig Taylor, DMD; Jahnavi Rao, DDS, MS; Kishore Chaudhry, MD; Prashanti Bollu, DMD, MS, MBA
Presenting Author
Craig Taylor, DMD
Purpose
Orthodontic patients today increasingly demand better esthetics during treatment. Ceramic brackets are
considered esthetic because they are less visible than conventional metal brackets. A serious iatrogenic
complication associated with orthodontic treatment is the demineralization of the tooth’s enamel surface,
or White Spot lesions (WSLs). Two methods of diagnosing WSLs are direct examination (DE) and
Quantitative Light- induced Florescence (QLF). This study will compare the diagnosis of WSLs adjacent
to two types of ceramic brackets, monocrystalline and polycrystalline. DE and QLF will be used to
determine if the diagnosis of WSLs is more difficult with a ceramic bracket present.
Methods
Eighty extracted permanent human teeth will be divided into eight groups. Baseline measurements of
each tooth will be made by two independent examiners using DE and QLF. The teeth will then be
artificially demineralized using a demineralizing solution to create varying levels of WSLs. Four of the
groups will be demineralized for seven days and four groups will be demineralized for fourteen days.
After the demineralization process, two examiners will diagnose WSLs using DE and QLF.
Monocrystalline and polycrystalline brackets from four companies will then be bonded to the teeth and
the examiners will again utilize DE and QLF in order to diagnose WSLs. The diagnoses of WSLs in the
presence of either a monocrystalline or polycrystalline bracket will be compared using analysis of
variance (ANOVA). Kappa test will be used to analyze intra-and inter-rater reliability of DE and QLF
measurements. Anticipated
Expected Results
There will be no difference between using DE or QLF in the diagnosis of WSLs. The type of ceramic
bracket is expected to not affect the diagnosis of WSLs.
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College of Dental Medicine
2: A Quantitative Assessment of the Costs and Discounted Values Associated with Orthodontic
Collection Practices
Victoria Duong, DDS; Christopher Rodgers, MBA, DBA; Richard Stevens, DMD; Prashanti Bollu,
DMD, MS, MBA
Presenting Author
Victoria Duong, DDS
Purpose
The purposes of this study were to 1) determine the true cost for the orthodontist to extend credit to
patients 2) determine the present values and net profit margins associated with traditional and alternative
payment methods 3) compare and rank the discounted values of each payment method.
Methods
Orthodontic treatment fee and treatment time were set at $5500 and at 21 months, respectively. Five
collection groups with 10 payment simulations were constructed. Group 1 (Control) = Full payment
plans: cash and credit card (CC) payments. Group 2 = Cash expediting plans: full cash payment with 10%
discount and third-party financing. Group 3 = Traditional financing plans: 20% down payment (DP) with
cash and CC payments. Group 4 = Alternative financing plans: 0% DP with cash and CC payments.
Group 5 = Alternative financing with extension of payment term plans: 0% DP with cash and CC and
three additional months for payments. Data associated with costs including bad debt expense, operational
overhead, processing fees, and cost of capital were collected. Present value (PV) and net profit margin
(NP%) financial analyses were performed.
Results
The PVs associated with Group 1 = Group 1 = $5494 (Cash) and $5346 (CC); Group 2 = $4944 (Cash)
and $4678 (CC); Group 3 = $4913 (Cash) and $4831 (CC); Group 4 = $4794 (Cash) and $4675 (CC);
Group 5 = $4738 (Cash) and $4631 (CC). The NP% associated with Group 1 = 41% (Cash) and 38%
(CC); Group 2 = 31% (Cash) and 26% (CC); Group 3 = 30% (Cash) and 27% (CC); Group 4 = 27%
(Cash) and 25% (CC); Group 5 = 26% (Cash) and 20% (CC).
Conclusions
Under conservative estimations, full cash payment with discount yielded highest PVs and NP%, followed
by traditional financing. Alternative financing with extension of payment term plans yield the lowest PVs
and NP%. Acceptance of credit card payments further decreased PVs and NP% in all groups.
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College of Dental Medicine
3: Association between Mallampati Classification and Upper Airway in Orthodontic Patients
Rachel Suhhee Lee, DDS, MS; Richard Stevens, DMD MS; Kishore Chaudhry, MD; Prashanti Bollu,
DMD MS, MBA
Presenting Author
Rachel Suhhee Lee, DDS, MS
Purpose
Orthodontists are in the position to assess airways at an early age and effect positive change in airway
through growth modification. Mallampati Classification (MC) is a clinical measurement of the structures
in the oral cavity to estimate the dimension of the upper airway. Obstructive sleep apnea (OSA) is the
repetitive collapse of the pharyngeal airway during sleep and the need to arouse to resume ventilation. An
attempt to identify physical findings suggestive of OSA has led clinicians to consider MC as a rapid
physical assessment tool, used in the prediction of the presence and severity of OSA. Because of the
relationship between OSA and airflow, the association between MC and OSA as well as between airway
shape and OSA were examined. However, the association between MC and airway shape has not been
examined. In this study, the association between MC and the upper airway dimension will be examined in
orthodontic patients, using MC clinical examination and cone beam computed tomography (CBCT). A
direct outcome of this project is to aid in early detection and treatment planning of OSA. Early detection
allows for timely referral for OSA treatment or intervention as needed. It will give assurance to the
clinicians, who work closely with airway assessments, that their use of MC is valid and applicable.
Methods
During the pre- and post-orthodontic treatment diagnostic records appointment, the MC assessment will
be made with the patient sitting with the head in a natural position, the mouth opened, and tongue will be
protruded maximally without phonation. Also, high resolution CBCT will be taken with the patient sitting
with the head in a natural position. Individuals will be organized by MC in increasing order (MC I- IV).
Airway will be rendered using Anatomage (Invivo 5.4) tool. Custom tracings will be done to mark
upper/lower and anterior/posterior limits of the airway. Airway volume, minimum cross-sectional area
(MCA) and Airway Shape Ratio (ASR) will be generated based on the tracing and derived data points.
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College of Dental Medicine
4: Comparison of Pharyngeal Airway Changes after Herbst versus MARA Appliances in Growing
Skeletal Class II Subjects
Stephen Rheem, DDS; Ji Hyun Ahn, DDS; Kishore Chaudhry, MBBS, MD, DNB; Prashanti Bollu,
DMD, MS, MBA
Presenting Author
Stephen Rheem, DDS
Purpose
Pharyngeal airway dimension is increasingly recognized as an important factor in craniofacial growth and
development. Narrow pharyngeal airway is expected to be improved with forward mandibular
repositioning with a fixed functional appliance, such as Herbst or mandibular anterior repositioning
appliance (MARA). Limited number of study exists for the effect of these appliances on airway
dimension. No study has directly compared the effect on airway changes from these two appliances. The
purpose of this study is to evaluate the pharyngeal airway changes using cone-beam computed
tomography (CBCT) to see whether there will be a significant difference between the two appliances.
Methods
As a retrospective study, skeletal Class II growing subjects with retrognathic mandible will be selected
from the archived CBCT records at Roseman University of Health Sciences Orthodontic clinic (20082016). All available subjects treated with Herbst or MARA appliance followed by fixed orthodontic
treatments, satisfying inclusion and exclusion criteria described below will be designated as study group 1
and 2 respectively. CBCT records taken before treatment (T1) and after treatment (T2) will be used for
this study. Inclusion criteria are; skeletal Class II with ANB>4°, SNB<78°, CBCT records present at both
T1 and T2, and at least 6 months of functional appliance treatment. Exclusion criteria are: craniofacial
anomaly, history of pharyngeal pathology/surgery, patients treated with extraction, patients with previous
orthodontic treatment/premature debond, CBCT images with abnormal tongue position, bite not closed, or
improper head position. For control groups, subjects will be matched with each study group subject
before treatment (C1T1, C2T1) and after treatment (C1T2, C2T2) for gender, age and skeletal
discrepancies. Retropalatal and retroglossal pharynx will be evaluated for the measurement of airway
volume (mm3), minimal cross-sectional area (MCA) (mm2), and linear depth and width distances (mm)
at MCA.
Expected Results
(1) Airway changes after treatments are expected to be significantly increased in study groups. (2)
Differences in airway changes between Herbst and MARA groups are expected to be insignificant.
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College of Dental Medicine
5: Correlation of Age, Height and Weight with CVM Staging in Orthodontic patients
Kayla Bateman, DDS1; Prashanti Bollu, DMD, MS, MBA1; Manas Mandal, MSc, PhD2
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Presenting Author
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Objectives
Determining skeletal maturation status of an individual is crucial in orthodontic and dentofacial
orthopedic diagnosis and treatment planning. The current method of determining cervical vertebral
maturation (CVM) staging is not reliable in assessment and/or prediction of skeletal maturity. The
purpose of this study is to correlate age, height and weight of the patient with CVM staging graded from
the CBCT. The long-term goal of this study is to correlate salivary IGF-1 (sIGF-1), salivary estradiol
(sE2), and salivary testosterone (sT) levels to skeletal maturity by using Cervical Vertebral Maturation
Stage (CVMS), height and weight in orthodontic patients.
Methods
The study included new patients from Roseman University of Health Sciences Orthodontic Clinic (age 825 years old) between March 2016 thru January 2017. A customized medical questionnaire and informed
consent and/or assent were completed by parent, legal guardian, or patient. Age, height and weight of the
patients were recorded at the initial records appointment. Cephalometric radiographs were graded for
CVMS as described by Bacetti et al.1 by two observers independently at two different time points.
Salivary samples were also obtained using the passive drool technique2 and kept frozen at -80 0C until
analyzed by enzyme-linked immunosorbent assay (ELISA) for sE2, sT, and sIGF-1. Statistical analysis
via analysis of variance (ANOVA) and linear regression will be used to determine a relationship between
salivary biomarkers, age, height, and weight. Linear regression analysis will be used to compare age and
the concentrations of salivary IGF-1, estrogen, and testosterone. Additionally, linear regression analysis
will also be used to compare height and concentrations of salivary IGF-1, estrogen, and testosterone. The
study was initiated after IRB approval of the protocol.
Results
105 subjects were included in the study with 60 female (mean age 13.11±3.13 years) and 45 male (mean
age 14.5±2.88 years) patients. CVMS 1 accounted for 20.6% of the sample; while CVMS 2, 3, 4 and 5
accounted for 27.1%, 19.6%, 29.0%, and 3.7%, respectively. Saliva samples collected from these subjects
will be analyzed shortly to find correlation between salivary IGF-1, estradiol and testosterone with CVMS
and height-weight of the patients.
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Staging of Orthodontic Patients: A Longitudinal Study
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Purpose
To determine whether there is a correlation between Salivary Insulin-like Growth Factor 1 (IGF-1),
Estrogen, and Testosterone and Cervical Maturation Stages (CVMS I, CVMS II, CVMS III, CVMS IV,
and CVMS V) of orthodontic patients throughout the treatment.
Methods
Saliva samples will be taken from orthodontic patients at their initial records appointment at Roseman
University’s Orthodontic Clinic where Cone Beam Computed Tomography are routinely taken. Two sets
of saliva sample will also be collected from the same patients six months and one year after the initial
saliva collection. Height and weight measurements will also be taken along with the saliva collection as
well. A minimum of 5 patients will be included in each CVMS group based on the morphology of their
cervical vertebrae 2, 3, and 4. Salivary IGF-1, estrogen, and testosterone concentrations will be
determined by using commercially available enzyme-linked immunosorbent assay (ELISA) kit. Salivary
IGF-1, estrogen, and testosterone level will be correlated with different CVMS stages using a MANOVA
analysis. The study will be initiated with IRB clearance.
Results
IRB clearance has been obtained and first saliva samples have been collected from the orthodontic
patients along with CBCT performed. Rest of the proposed work is in progress.
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Objectives
Determining skeletal maturation status of an individual is crucial in orthodontic and dentofacial
orthopedic diagnosis and treatment planning. The current method of determining cervical vertebral
maturation (CVM) staging is not reliable in assessment and/or prediction of skeletal maturity. The
purpose of this study is to correlate age, height and weight of the patient with CVM staging graded from
the CBCT. The long-term goal of this study is to correlate salivary IGF-1 (sIGF-1), salivary estradiol
(sE2), and salivary testosterone (sT) levels to skeletal maturity by using Cervical Vertebral Maturation
Stage (CVMS), height and weight in orthodontic patients.
Methods
The study included patients from Roseman University of Health Sciences Orthodontic Clinic of age 8-25
years. A customized medical questionnaire and informed consent and/or assent were completed by parent,
legal guardian, or patient. Age, height and weight of the patients were recorded at the initial records
appointment. Cephalometric radiographs were graded for CVMS as described by Bacetti et al. by two
observers independently at two different time points. Salivary samples were also obtained using the
passive drool technique and kept frozen at -80 0C until analyzed by enzyme-linked immunosorbent assay
(ELISA) for sE2, sT, and sIGF-1. Analysis of variance (ANOVA) and linear regression will be used to
determine a relationship between salivary biomarkers, age, height, and weight. Linear regression analysis
will be used to compare age and the concentrations of salivary IGF-1, estrogen, and testosterone, and also
to compare height and concentrations of salivary IGF-1, estrogen, and testosterone. The study was
initiated after IRB approval of the protocol.
Results
105 subjects were included in the study with 60 female (mean age 13.11±3.13 years) and 45 male (mean
age 14.5±2.88 years) patients. CVMS 1 accounted for 20.6% of the sample; while CVMS 2, 3, 4 and 5
accounted for 27.1%, 19.6%, 29.0%, and 3.7%, respectively. For CVMS 2, average male (63.02 inches)
and female (61.04 inches) height, while average male(129.15 lbs) and female(109.26 lbs) weight. Saliva
samples collected from these subjects will be analyzed shortly to find correlation between salivary IGF-1,
estradiol and testosterone with CVMS and height-weight of the patients.
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Purpose
The bonding of orthodontic metal brackets with light-cured composites is routine procedure in
orthodontic practice. However, complete and effective penetration of light through the metal bracket to
the composite has proven to be difficult, interfering with polymerization of the composite and resulting in
an incomplete cure. Transillumination is an alternative light-curing technique which draws the composite
towards the tooth without competing with the metal bracket for access to the composite. A light-emitting
diode (LED) is the most commonly used curing light by orthodontists because of durability, consistent
efficiency, and relative safety for dental pulp, compared to other available curing lights. The purpose of
this study is to evaluate the effectiveness of transillumination techniques compared to conventional lightcuring by calculating shear bond strength (SBS) and adhesive remnant index (ARI) of orthodontic metal
brackets with an LED light.
Methods
Eighty extracted human maxillary incisors, seventy-two canines, and eighty premolars were divided by
tooth type and equally randomly separated into four control and four experimental subgroups. All teeth
were measured for thickness at the location of the metal bracket. Control groups were light-cured from
the facial/buccal surface or same side as metal bracket. Experimental groups were light-cured from the
lingual surface or opposite the metal bracket. SBS was measured using an Instron universal testing
machine, ARI was measured via microscopic visual inspection. Data was analyzed by t-tests, one-way
analysis of variance tests, and Duncan’s post hoc test.
Expected Results
The subgroup with the highest SBS was IE3 (incisor, experimental, direct lingual) and the lowest was
PE1 (premolar, experimental, ML/DL). Incisor and canine experimental groups had higher SBS values
than control groups, while premolar control groups were higher than experimental. Increasing
thicknesses of teeth correlated with decreased SBS for experimental groups. ARI mean scores were
highest for CE3 (canine, experimental, direct lingual), 3.1, and lowest for PC1 (premolar, control,
MB/DB), 1.8.
Conclusions
In all incisor and canine experimental groups, SBS was above the clinically accepted values, but SBS was
below accepted values for premolar experimental groups. Transillumination is a valuable and effective
technique for light-curing orthodontic metal brackets, especially when encountering clinical limitations.
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Purpose
Invisalign has become a more popular orthodontic treatment modality due to the esthetics of clear aligners
to correct malocclusions instead of traditional brackets and wires. It has been shown intraorally aged
Invisalign aligners have different mechanical properties than originally received aligners from Align
Technology. However, the effect on aligner mechanical properties from constant removal and insertion of
aligners by the patient over the course of treatment has not yet been studied. The purpose of this in vitro
study is to evaluate the mechanical properties and surface structural changes of Invisalign aligners after
repeated loading due to removal and insertion. Proposed Materials and
Methods
Twelve sets of Invisalign aligners will be subjected to Instron E-1000 testing to measure the amount of
force required to deflect the gingival margin of the aligners 1.5mm. This deflection will occur 170 times
using the Instron E1000 dynamic universal-testing-machine to simulate the removal and insertion of the
aligners over a two week period. Force decay of aligners will be calculated using percentage
increase/decrease- subtracting the initial deflection force from the final deflection force, dividing the
result by the initial force and multiplying by 100. After simulation, randomly selected aligners will be
subjected to bright-field optical reflection microscopy analysis to evaluate for surface morphological
changes. A small sample cut from the buccal surface of the first molar region of all aligners will be
subjected to Vickers hardness testing. Statistical analysis will be performed using SPSS 23.0.
Expected Results
Invisalign aligners may be expected to demonstrate a decreased force required over the two week
duration. However, there may not be a statistically significant amount of force decay after repeated
loading. Surface morphological changes may be found on the aligners after 2 week duration of repeated
loading. Finally, the Vickers hardness testing may show increased hardness of the aligner material after
repeated loading due to cold working.
Expected Conclusion
Many factors contribute to force decay of aligners. This in vitro study may show repeated loading of
Invisalign trays do not have a significant effect on the mechanical or structural properties of Invisalign
aligners.
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Purpose
Elastomeric chain is frequently used in orthodontics to correct rotations, consolidate space and retract
canines. Orthodontic movement of the canine is of great clinical importance in premolar extraction cases.
The aim of this study is to evaluate how various techniques of space closure with elastomeric chain, from
within and across manufacturers, will affect the force decay
Method
20 closed non-pigmented elastomeric chains from two manufacturers will be tested using two canine
retraction techniques (five samples per technique per manufacturer) at six time points (initial, 24 hours, 1
week, 2 week, 3 week and 4 week). The first canine retraction technique will have the elastomeric chain
stretched from the first molar hook, around the second premolar bracket, and ending on the distal tie
wings of the canine bracket. The second technique will have elastomeric chain stretched from the molar
hook to the distal tie wings of the canine, bypassing the second premolar bracket. Four additional chains
will serve as control and will be tested at 1, 3 week. The testing device will be made using a rectangular
metal bar which will have appropriately spaced brackets representing the first molar and second premolar;
a second bar will have a bracket representing the canine. A solid acrylic block will be divided into two
halves to hold the bars. A screw will attach each bar to the acrylic block. A gap of 7 mm between the two
block halves will represent the extracted first premolar. The space will be maintained and reduced via a
rapid palatal expansion screw.
Expected Results
The expected results will be that elastomeric chains will have a variable amount of force decay over time
after simulated tooth movement. Additionally, it is expected that the force decay of elastomeric chains
will be different among the two manufacturers when simulating tooth movement. Finally, it is expected
that elastomeric chains from the same manufacturer will have different force decay depending upon
canine retraction technique.
Expected Conclusion
Utilizing different techniques of space closure from within and across manufacturers will affect the force
decay of the elastomeric products.

Roseman University Research Symposium 2017 Program

28

College of Dental Medicine
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to Tooth Movements During the Course of Invisalign Treatment
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Objectives
Mechanisms of orthodontic tooth movement (OTM) by fixed appliances have been well studied clinically
and experimentally. However, almost no data are available regarding reaction of periodontium to
orthodontic treatment by Invisalign. OTM triggers an acute inflammatory reaction in the oral cavity. The
objective of the current study is to evaluate the inflammatory responses in patients by measuring
expression of receptor activator of nuclear factor kappa-B ligand (RANKL), osteoprogerin (OPG), and
interleukin 1B (1L-1B) in gingival crevicular fluid (GCF) or in saliva samples over the course of
Invisalign treatment. Other parameters of immune response such as antibody production and T cell
activation due to Invisalign treatment will also be measured in these samples.
Methods
A prospective longitudinal clinical study design will be employed. 20-40 healthy patients from Roseman
University of Health Sciences, Orthodontic Clinic will be selected using specific selection criteria. GCF
and saliva samples will be collected 1) before the first aligner instalment, 2) 24-48 hours after the first
aligner placement, 3) at the end of the first aligners, and 4) 24-48 hours after the second aligner is placed.
Saliva and GCF samples will be measured for concentrations of RANKL, OPG, and IL 1-B using
commercially available enzyme-linked immunosorbent assay (ELISA) kits. Antibody and T cell
activation marker cytokine such as interleukin 2 (IL-2) and interferon gamma (IFN-ɣ) will also be
assayed in GCF. The study will be initiated after Roseman University IRB approval.
Expected Results
It is anticipated that there will be a rapid increase in concentrations of all three biomarkers after first 2448 of exposure to the first aligner, followed by a slow decline in biomarkers concentration as the aligner
is gradually tolerated by the patient’s immune system and worn to completion of the treatment.
Furthermore, after the 2nd aligner is worn for 24-48 hours, another rapid increase in concentration of all
three biomarkers will be observed, with peak concentration of biomarkers lower than the peak
concentration of biomarkers during the first aligner instalment. Increase in antibody production
particularly secretory IgA concentration is likely to be observed and T helper cell activation indicated by
IL-2 and IFN-ɣ in GCF is anticipated.

Roseman University Research Symposium 2017 Program

29

College of Dental Medicine
12: In vitro Evaluation of Antimicrobial Activity of Chlorhexidine Hexametaphosphate
Nanoparticle Coatings on Orthodontic Elastomeric Chains
Han Na Seo, DMD1; Prashanti Bollu, DMD, MS, MBA1; Kenneth Rosenthal, BS, MA, PhD2; Jian-Feng
Zhang, PhD; Kishore Chaudhry, MD1; Karthikeyan Subramani, BDS, MSc, MS1
1
Roseman University of Health Sciences, College of Dental Medicine, 2Roseman University of Health
Sciences, College of Medicine
Presenting Author
Han Na Seo, DMD
Objective
One of the side effects of orthodontic treatment is formation of white spot lesions (WSL) due to the
accumulation of bacteria around the brackets. Current methods that orthodontists and general dentists
recommend to patients for prevention of WSL are not evidence based and not the most effective method.
The purpose of this in vitro study is to characterize and evaluate antimicrobial activity of chlorhexidine
from orthodontic elastomeric chains (EC) coated with chlorhexidine (CHX) hexametaphosphate (HMP)
nanoparticle (NP).
Methods
Test groups are divided into four groups according to differences in solvent: CHX-HMP-5 (5mM CHX
and HMP), CHX-HMP-1 (1mM CHX and HMP), CHX-5 (5mM CHX) and CHX-1 (1mM CHX). EC will
be coated by prepared test group solvents. Control group will have no coating. The release of CHX from
coated EC will be evaluated for a period of 15 days and interval of 1, 2, 3, 5, 10 and 15 day with a UV
spectrophotometer. Five EC will be tested for each group for CHX release study. EC will be observed by
scanning electron microscope (SEM) to confirm difference between: (1) uncoated and coated by solvents,
(2) before and after release of CHX, and (3) before and after microbiology evaluation. Antimicrobial
properties will be tested for Streptococcus mutans (S. mutans) and lactobacilli by measuring the inhibition
zone after 24 and 48 hours. S. mutans will be cultured in Mitis Salivarius agar plate and lactobacilli will
be cultured in MRS agar plate. Microbiology evaluation will be performed in triplicate.
Expected Results
Test group coated by CHX-HMP-5 is expected to have the highest amount of CHX release. Day 1 will
show the highest amount of CHX release and the release amount will decrease gradually until day 15.
Measured inhibition zone will show no significant difference between S. mutans and lactobacilli.
Observation of SEM will confirm the difference in all 3 evaluations.
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Resultant Changes in Tongue Volume and Airway Consequence
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Background
As the dental arches are developing and teeth are erupting, dental compensations occur mainly due to
functional forces. Dental crowding is a developmental result of the dentoalveolar collapse in an
anteroposterior (AP) and transverse dimension in response to functional forces acting upon the dental
arch. Correcting dental crowding is essential to achieving ideal functional occlusion. A critical element
of functional occlusion is to have first molars upright over basal bone, transversely centered in the
alveolus, and being well intercuspated. When the lower posterior dentition is uprighted over basal bone,
tongue space becomes less restricted and adapts to a more physiologic position. Changes in tongue
position will likely have an effect on the oropharyngeal airway dimension. Appropriate maxillary
transverse expansion allows for decompensating the mandible, leading to change in tongue posture and
thereby likely influence on the oropharyngeal airway dimension. The purpose of this study is to measure
the changes in tongue position, tongue volume and oropharyngeal airway volume, after maxillary
expansion followed by appropriate mandibular arch decompensation.
Methods
An estimated sample of 100 orthodontic patients that meet the selection criteria including treatment with
maxillary palatal expansion and a mandibular decompensation protocol (lip bumper or a Schwartz
appliance) will be enrolled in this retrospective study from the records of the orthodontic clinic of
Roseman University of Health Sciences, College of Dental Medicine, Henderson, NV. Inclusion criteria
will include availability of Cone Beam Computerized Tomographs (CBCT) scans before and after the
satisfactory completion of treatment. Changes in cephalometric measurements related to tongue position,
and oropharyngeal volume after treatment will be assessed for its significance with paired t-test.
Expected Results
We expect that as mandibular arch is decompensated, the tongue position will be less restricted with
potential to increase oropharyngeal airway volume as well as its anteroposterior dimension.
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Introduction
Adolescence is the preferred time for orthodontic treatment, however treatment during this time can
create special problems related to patient cooperation or compliance. In the field of orthodontics, studies
have been conducted to measure the effect of rewards, motivational techniques, and improved
communication on patient compliance. What remains to be explored is the relationship between monetary
rewards and the following: appointment punctuality and patient referrals. Additionally, there is a gap in
studies that explore adolescent orthodontic patient attitudes toward a patient rewards program.
Purpose
A rewards program known as the Patient Rewards Hub (PRH) was implemented at the Roseman
University Orthodontic Clinic in Henderson, Nevada to improve patient compliance, patient engagement
and referrals. The aim of this study is (a) to determine the relationship of the PRH and appointment
punctuality; (b) to determine the relationship of the PRH and patient referrals; and (c) to measure
adolescent patient attitudes toward the PRH.
Methods
This is a retrospective case study that will be divided into two parts. The first part will collect pre-existing
before and after data (appointment check-in times and referrals) from 100 patient charts, age 7-17 from
the Roseman University Orthodontic Clinic. The second part will measure patient attitudes towards the
PRH using a digital survey that will be taken by all patients, including the 100 previously identified in the
first part of the study. Descriptive statistics and chi-square tests will be used to analyze data.
Expected Results
Based on previous literature and claims by PRH regarding patient compliance and rewards, we expect that
appointment punctuality and referrals will improve after the implementation of the PRH. Additionally, we
expect that overall patient attitudes towards the PRH to be positive. We also expect that age and gender
will have a relationship with patients’ attitudes.
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Background
Evaluation of the airway is an important aspect of orthodontic diagnosis and treatment planning. Airway
dimensions are potentially influenced by a number of hard and soft tissue factors including: maxillary and
mandibular position, lymphoid tissue, tongue, hyoid position, posture, and others. SNA and N
perpendicular can be misleading as to true maxillary AP positioning and its relation to the posterior
skeletal border of the airway. By measuring the combined value of SNA and NSAr (CV) we hope to gain
better understanding of the airway and how changes in both anterior and posterior skeletal boundaries
affect airway dimensions.
Purpose
This retrospective study is to investigate the relationship between the combined SNA and NSAr (CV)
Value and oropharyngeal airway dimensions.
Proposed Material and Methods
A sample of 200 adults (100 male and 100 female) having CBCT derived lateral cephalograms will be
placed into three groups based on CV. (SNA + NSAr) < 198.5º; 198.5º ≤ (SNA + NSAr) ≤ 210.5º; 210.5º
< (SNA + NSAr). Cranial base length, maxillary transverse, and vertical will be measured and held
within a normal cephalometic range. Oropharyngeal Airway Volume (OAV) and Minimal Axial Area
(MMA) will be determined using the airway volume render tool of InVivo5 imaging software. The
superior border of the area of interest will be defined by the edge of the hard palate to the posterior
pharynx on a line parallel to FH, and the inferior border the tip of the epiglottis on a line parallel to FH.
Expected Results
Anticipated results would be that as CV increases, airway dimensions also increase. Conversely as CV
values are less than normal range, airway dimensions will decrease.
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Background
The purpose of this study is to assess the economic return of repaying at the minimal required level and
investing the differential compared to paying the student loans off earlier, using advanced cost-benefit
analysis.
Methods
Annual returns rate for the S&P 500 Index Fund (VFINX), Vanguard REITs, and US Treasury Securities
will be determined using public financial data. The student loan repayment program / interest rate for the
two scenarios will be determined using Federal Student Loan Data from the Department of Education.
Using the annual returns rate for investments and the student loan interest rate / term, net worths for both
scenarios for the individual will be projected 38 years (until retirement), beginning in 2016. The net
worths differential will be found by subtracting the projected annual net worth of the standard repayment
individual from that of the minimal repayment individual. Cost-benefit analyses, including Break-even
rate, Cross-over point, Net Present Value (NPV), and Internal Rate of Return (IRR) will be determined
using the current student loan interest rate plus the average U.S. inflation rate as the discount rate.
Expected Results
Graduates who repay student loans at the minimum required level and invest the differential amount - that
would otherwise have been applied towards repayment - in a S&P 500 index fund or a REIT will more
likely than not be in a better long term financial position. Expected
Conclusions
Under relatively conservative economic conditions, the NPV and IRR associated with repaying at the
minimum required level and investing the differential exceed the additional costs incurred by a longer
repayment term.
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Objective
The purpose of this study is to determine the effect of bracket pad shape on shear bond strength of
orthodontic brackets.
Methods
This study will compare the shear bond strength of six different shaped WildSmiles® .022 MBT
prescription brackets with American Orthodontics® Twin .022 rectangle shaped brackets. 70 extracted
human permanent upper central incisors will be divided into 7 groups of 10 specimens (n=10). Each
group of teeth will be bonded with different shaped brackets (Star, Heart, Sports Ball, Football, Flower
and Diamond) using Opal adhesive resin. 24 hours after initial bonding, shear debonding force will be
measured with an Instron universal testing machine using a knife-edged chisel. Data will be analyzed
using ANOVA (p-value 0.05). Adhesive remnant index (ARI) will be scored under 15x magnification.
The ARI data will be analyzed using the Chi-square test (p-value 0.05).
Expected Results
We expect no significant differences in shear bond strength between different shaped orthodontic
brackets. We expect no significant differences in ARI scores across all groups.
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Purpose
The purpose of this study is to determine if the duration of exposure to the overhead dental chair light has
an effect on shear bond strength of orthodontic metal brackets.
Methods
One hundred twenty extracted human teeth will be divided into six groups consisting of 20 teeth per
group. Each group will have a predetermined time of exposure to the dental chair light, set at a fixed
distance, before being cured. Light exposure times of 0 minutes (Group 1), 1 minute (Group 2), 2.5
minutes (Group 3), 5 minutes (Group 4), 10 minutes (Group 5), and 15minutes (Group 6) will be tested.
Each tooth will be subjected to exclusion criteria, scrubbed of all debris, and imbedded in a PVC-acrylic
fixture with the crown of the tooth exposed above the acrylic surface. All groups will be bonded with the
same materials and process, and light cured for 4 seconds using the Valo LED curing unit. After bonding,
all samples will be stored in distilled water at 37o C for 24hours. Groups will be tested using the Instron
E-1000 universal testing machine with a shear load test set at a speed of 1mm/min. The loading blade will
be parallel to long axis of tooth with contact of the blade to be made directly to the bracket base. The
amount of residual adhesive will be assessed under a pre-set magnification and classified using the
Adhesive Remnant Index (ARI). Groups will be compared for statistical difference in bond strength and
ARI.
Expected Results
Increased shear bond strength in groups with longer exposure to the dental chair light are expected.
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orthodontic brackets, an in vitro study
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Objective
The purpose of this study is to determine the influence of linear and rotational pre-cure bracket
displacement during the bonding procedure on shear bond strength of orthodontic brackets.
Methods
Stainless steel orthodontic pre-molar brackets will be bonded to the buccal surface of human pre-molars
using Opal® adhesive resin. 50 extracted human pre-molars will be divided into 5 groups (n=10). In the
control group, the brackets will be bonded with no pre-cure displacement or rotation. The Rotation group
will be bonded with 45 degrees of pre-cure rotation. The Displacement group will be bonded with 2mm
pre-cure linear displacement. The Rotation-Displacement group will be bonded with 45 deg. and 2mm
pre-cure rotation and displacement. The slippage group will be bonded with 2mm mesial and 2mm distal
pre-cure linear displacement. Photo-activation will be carried out on the lateral sides of the bracket. 24
hours after initial bonding, shear debonding force will be measured with an Instron universal testing
machine using a knife-edged chisel. Data will be analyzed using ANOVA and Tukey HSD post-hoc test
(p-value 0.05). Adhesive remnant index (ARI) will be scored under 15x magnification. The ARI data
will be analyzed using the Chi-square test (p-value 0.05).
Expected Results
Control group will have the highest mean shear bond strength. The Slippage group will have the lowest
mean shear bond strength. We also expect the Rotation-Displacement group to have lower mean shear
bond strength when compared to the rotation only and the displacement only groups. We expect no
significant difference in ARI scores across all groups.
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20: Using a statistical model to determine relative supply and demand of orthodontic services in
southern California
Steven Speaker, DDS; Christopher Rodgers, DBA; Prashanti Bollu, DMD, MS, MBA
Presenting Author
Steven Speaker, DDS
Background
Many orthodontic residents wish to return to their home state upon graduation, but are discouraged from
the saturation of orthodontists in their particular area of interest. It is possible that a region normally
viewed as saturated offers enough demand to support an additional orthodontist when median income,
education, household size, home value, and other variables are considered. Currently, there are no
published studies using a statistical model to determine relative supply and demand in southern
California.
Purpose
This study would help identify potentially underserved locations in southern California and would be
useful for other orthodontists seeking information on choosing practice locations based on demographics.
Methods
Using the statistical model developed by Solomon and Ceen, I will use key demographic characteristics
shown to correlate with the presence of orthodontic practices to estimate demand in three counties in
southern California. In addition to this estimate of demand based on given demographic factors for each
zip code, I will determine the supply of orthodontists. With this ratio of supply to demand I can determine
the relative saturation of orthodontists in each of the three counties (Riverside, Orange County, and Los
Angeles County) considering more than just a per capita ratio. Data will be obtained from the most recent
census report by US Census Bureau’s American FactFinder department. Dentist and orthodontist
locations will be collected by American Medical Information, a division of infoUSA. This private
company maintains all current records of orthodontists and dentists and confirms these locations on a
monthly basis.
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21: Adenocarcinomas and Their Derived Lymphovascular Emboli Contain Dual Compartmental
Populations of Tumor Microvesicles (Exosomes) Which Differ in Size and Possibly Content and
Function
Mark Santos, PhD; Fabio Anzanello, BS; Maria A. Di Bella, PhD; Riccardo Alessandro, PhD; Aurelio
Lorico, MD, PhD; Germana Rappa, MD, PhD; Sanford H. Barsky, MD
Roseman University Cancer Center and Roseman University of Health Sciences, College of Medicine,
Las Vegas, NV; University of Palermo, Palermo, Italy
Presenting Author
Mark Santos, PhD
Also presented at: Gordon Research Conference 2016
Purpose
Adenocarcinomas and their associated lymphovascular emboli metastasize as tight aggregates of tumor
cells. These aggregates participate in both homotypic as well as heterotypic cell signaling which needs to
be better understood.
Methods
Using a xenograft model of human inflammatory breast cancer (Mary-X), which exhibited florid
lymphovascular emboli in mice and high density tumor aggregates (spheroids) in vitro, we previously
demonstrated that both emboli and spheroids are mediated by an intact overexpressed E-cadherin axis
which regulates homotypic tumor cell adhesion.
Results
We now report that Mary-X spheroids secrete 5-10 fold higher levels of microvesicles (exosomes) (MVs)
than most other carcinoma cell lines. Despite the high density of tumor cells and the strong juxtaposition
of tumor cells to each other in the spheroids, intercellular spaces exist which contain numerous MVs.
These intraspheroidal (IS) MVs entrapped between the E-cadherin adherens junctions can be isolated by
dissociating the spheroids in Ca+2-free media with EDTA. These IS MVs compared to the
extraspheroidal (ES) MVs found in the conditioned media (CM) comprise a significant (approximately
25%) subpopulation of MVs which persisted for several days in culture (day 3: 0.48 v 2.0; day 7: 1.1 v
3.9; day 14: 0.64 v 3.2 (# x 10E10)). The IS MVs differed in size compared to the ES MVs. By
nanoparticle tracking analysis (Nanosight), IS MV mean volume was 79 nm compared with the ES MV
mean volume of 152 nm. These size differences were also confirmed by transmission electron microscopy
(TEM), though both were smaller (50 nm v 110 nm).
Conclusions
The proteome profile of the IS MVs can be readily compared with that of the ES MVs found in CM.
Cellular target differences between the IS MVs and the ES MVs can also be studied. It would be
attractive to hypothesize that IS MVs preferentially function in autocrine homotypic signaling whereas ES
MVs signal in a paracrine heterotypic manner
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22: CYP3A5 positively regulates androgen receptor signaling in prostate cancer cells: potential for
therapeutic targeting
Priyatham Gorjala, PhD; Ranjana Mitra, PhD; Oscar B. Goodman, Jr, MD
Presenting Author
Priyatham Gorjala, PhD
Purpose
Prostate cancer is the most common malignancy and second leading cause of cancer-specific mortality in
US men. The androgen receptor (AR) plays a major role in promoting growth and progression of prostate
cancer and thus has been successfully targeted therapeutically. Therapeutic resistance to androgen
deprivation therapy (ADT) accounts for much of the morbidity and mortality attributable to prostate
cancer. Therapeutic resistance is typically accompanied by insufficient blockade of AR activation, whose
initial step involves translocation of AR to the nucleus. Previously we demonstrated that CYP3A5
facilitates the nuclear translocation of AR, promoting prostate cancer growth. Targeting CYP3A5 and
blocking AR nuclear translocation may override therapeutic resistance to ADT, representing a novel
approach for treating men with advanced prostate cancer. This work focuses on understanding the role of
CYP3A5 in regulating AR nuclear translocation process and its subsequent promotion of prostate cancer
growth.
Methods
AR nuclear translocation is tightly regulated through a process involving several chaperones, multiple
cofactors, and kinases, includingHSP90, HSP70, HSP40 and HSP27. Complexed HSP90 maintains the
AR as an inactive receptor in the cytoplasm. Upon androgen binding and activation, AR associates with
HSP27, then translocates to the nucleus where it activates transcription of AR regulated genes responsible
for prostate cancer growth. To decipher the role of CYP3A5 in this AR translocation process we
performed a series of co-immunoprecipitation experiments with CYP3A5 and components of HSP90-AR
complex, at different stages of AR translocation process. We used extracts of LNCaP transfected with a
CYP3A5-Flag-tagged construct with either Flag-agarose or HSP90 and AR antibodies with A/G beads.
Results
Our co-immunoprecipitation experiments using CYP3A5-Flag transfected LNCaP extracts demonstrate
that CYP3A5 associates with the HSP90-AR complex that helps to maintain AR in a form that can be
readily activated by androgen. Using Flag-agarose in co-immunoprecipitation experiments, we
demonstrated that CYP3A5 is a component of the HSP90-AR complex, associating with AR, HSP90,
HSP70 and HSP40 each which are chaperones regulating AR nuclear translocation. We further confirmed
the presence of CYP3A5 in the HSP90-AR complex by co-immunoprecipitation using HSP90 and AR
antibodies in combination with A/G beads instead of flag-agarose.
Conclusion
Our current finding supports the notion that CYP3A5 is a part of the HSP90-AR complex and positively
regulates AR nuclear translocation. Therefore, targeting CYP3A5 to block AR nuclear translocation may
be a therapeutic adjunctive approach in advanced prostate cancer.
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23: Exploiting Exosome Profiling to Identify a Useful Screening Marker for Inflammatory Breast
Cancer
Sanford H. Barsky, MD; Mark Santos, PhD; Fabio Anzanello, BS; Maria A. Di Bella, PhD; Riccardo
Alessandro, PhD; Aurelio Lorico, MD, PhD; Germana Rappa, MD, PhD
Roseman University Cancer Center and Roseman University of Health Sciences, College of Medicine,
Las Vegas, NV; University of Palermo, Palermo, Italy
Presenting Author
Sanford H. Barsky, MD
Purpose
Historically, screening of human cancers from serum markers has failed because either the given marker
is not specific for the cancer (eg, CA-125 for ovarian cancer) or the marker identifies subsets of indolent
cancers that never metastasize or aggressive cancers that have already metastasized (eg., PSA and prostate
cancer).
Methods
Human cancers secrete large number of microvesicles (exosomes) that are membrane bound structures
that contain entrapped proteins and microRNAs. Both the proteome and microRNA profile of secreted
tumor exosomes qualitatively and quantitatively differ from the proteome and microRNA profile of
serum. Therefore, it is entirely possible that exosome profiling could lead to an effective cancer screen.
Results
Inflammatory breast cancer (IBC) is a deadly form of human breast cancer in need of an effective screen.
When the disease turns the breast red and tender, it is usually too late as the numerous lymphovascular
emboli which the disease produces have already metastasized. Using our IBC model (Mary-X), we have
obtained an in vitro proteome profile of secreted MVs which differs significantly from the proteome
profile of secreted soluble markers in conditioned media (CM). We are in the process of obtaining similar
comparative microRNA profiles. In the proteome screen, five of the most abundant proteins were
Annexin A2, CD133, CD13, Ezrin and heat shock protein 70. Each of these proteins has previously been
reported to beinvolved in the metastatic process and associated with the malignant phenotype. None of
these proteins appeared in CM. Murine injected MARY-X cells gave rise to palpable tumors which turn
the murine skin bright red in 12 weeks. In the 4-8 week latency period after injection, no palpable tumor
was detected.
Conclusions
Therefore, using the five most abundant molecules to guide us, we plan to initially screen by Western blot
both circulating murine exosome fractions as well as murine serum for the presence of these molecules
from mice with large Mary-X xenografts (3 cm diameter). Those molecules which show promise will then
be subsequently studied during the latency period to hopefully identify a useful screening tumor marker
for IBC.
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24: Molecular link between Alzheimer’s disease and diabetes: Kinase activity of PKG-I-alpha,
mediator of physiological-level nitric oxide (NO)-induced neuroprotection, suppresses amyloid
precursor protein (APP)/A-beta expression in NG108-15 cholinergic neural cells and this kinase
activity is damaged by high glucose levels.
Steve Morrill, BS, MS Candidate1,2; Mary G. Johlfs, BS, MS2; Benjamin Costantino, PhD2,3; Ronald R.
Fiscus, PhD2,4
1
University of Arizona, Tucson, AZ, 2 Roseman University of Health Sciences, College of Medicine,
3
Ventana Medical Systems, Inc./Roche, Tucson, AZ, 4Roseman University of Health Sciences, College of
Pharmacy
Presenting Author
Steve Morrill, BS, MS Candidate
Purpose
Nitric oxide (NO) at high/pathological levels (>100 nM) causes neuronal/synaptic toxicity and contributes
to pathogenesis of Alzheimer’s disease (AD), whereas NO at physiological levels (0.01 - 10 nM) is
known to mediate neuroprotection, potentially beneficial in protecting against AD. Our previous studies
have shown that the neuroprotection caused by physiological-level NO is mediated by selective activation
of the PKG-I-alpha isoform of protein kinase G, which phosphorylates BAD and CREB, protecting neural
cells against various toxins, including high/pathological-level NO and reactive oxygen species (ROSs).
The purpose of the present study is to determine if the neuroprotective kinase activity of PKG-I-alpha in
neuronal cells is damaged by diabetic conditions (high glucose levels) and if this kinase activity of PKGI-alpha affects the expression of A-beta, a neurotoxic peptide known to form the amyloid plaques in the
brain of Alzheimer’s patients and to directly causes neuronal/synaptic dysfunction in cholinergic neurons
during Alzheimer’s pathogenesis.
Methods
We used the NG108-15 cholinergic neuronal cell line as a model for studying PKG-I-alpha effects on
expression of amyloid precursor protein (APP) and its toxic product A-beta. Roseman’s patentpending/published Near-Infra-Red-Fluorescence (NIRF)-based kinase methodology was used for
measuring kinase/catalytic activity and confocal microscopy was used for determining APP/A-beta
expression in NG108-15 cells.
Results
NG108-15 cells, which express exclusively the PKG-I-alpha isoform, show dramatically reduced PKG-Ialpha kinase activity after exposure to either very low (0 or 1 mM) or very high (25 mM) glucose levels
for 48 h, as compared to kinase activity with normal glucose levels (5 mM). Activation of PKG-I-alpha
by 8-bromo-cGMP, a cell-permeable cyclic GMP analog, caused decreases, whereas kinase inhibition
with a PKG-I-alpha selective blocker, DT-3, caused increases in APP/A-beta expression.
Conclusions
High glucose levels damaged the PKG-I-alpha kinase activity in cholinergic neuronal cells, potentially
decreasing the neuroprotective effects that could protect against AD. APP/A-beta expression is
decreased by PKG-I-alpha activation but elevated by PKG-I-alpha kinase-activity inhibition, suggesting
that PKG-I-alpha signaling pathway may protect against the pathogenesis of AD by suppressing the
formation of the toxic A-beta. The data identify a molecular link between high-glucose levels of diabetes
and expression of toxic A-beta that could cause AD.
Roseman University Research Symposium 2017 Program

42

College of Medicine
25: Pancreatic beta-cell survival and proliferation are dependent on PKG-I-alpha kinase activity,
which activates the cytoprotective kinase AKT that phosphorylates FOXO1 and enhances
expression of PDX-1, needed for insulin synthesis and beta-cell survival.
Van Vo, PhD1; Janica C. Wong, PhD1,2,3,4; Priyatham Gorjala, PhD1; Renee Coffman, PhD, BS-Pharm1,5;
Harry Rosenberg, PhD, PharmD1,5; and Ronald R. Fiscus, PhD1,5
1
Roseman University of Health Sciences, College of Medicine, 2 University of Las Vegas, Las Vegas,
NV, 3Stanford University School of Medicine, Department of Pediatrics 4Merk Pharmaceuticals, Palo
Alto, CA, 5Roseman University of Health Sciences, College of Pharmacy
Presenting Author
Van Vo, PhD
Purpose
Previously, our laboratory showed that nitric oxide (NO) and atrial natriuretic peptide (ANP) at
low/physiological levels (0.01 – 10 nM) selectively activates the PKG-I-alpha isoform of PKG to mediate
many physiological and pharmacology responses to low-level NO and ANP. We found that PKG-I-alpha
plays a key role in promoting cell survival and proliferation in many types of mammalian cells, including
neural cells, vascular endothelial and smooth muscle cells, bone marrow-derived stromal/mesenchymal
stem cells and cancer cells. The purpose of this study was to determine if PKG-I-alpha serves a similar
cytoprotective and pro-growth role in pancreatic beta-cells and if this may involve downstream regulation
of the cytoprotective kinase AKT and its phosphorylation/regulation of FOXO1 and PDX-1 (important
proteins in beta-cell survival and regeneration, protecting against type-1 and type-2 diabetes [T1D and
T2D]).
Methods
We used four pancreatic beta-cell lines (Beta-TC-6, RIN-m5F, INS-1 and 1.1B4). 1.1B4 cells represent a
newly-developed human beta-cell line that possesses most of the normal characteristics of authentic
human beta-cells and is currently being developed for cell-based therapy for the effective treatment of
T1D (replacing the need for life-long insulin injections). Gene knockdown with siRNA targeting PKG-Ialpha and the PKG-I-alpha-selective kinase inhibitor DT-3 were used. Cell viability was measured by
MTT assay and proliferation by BrdU incorporation assay. Expression and phosphorylation of AKT,
FOXO1 and PDX-1 were assessed by Western blotting.
Results
Both siRNA-gene knockdown and kinase inhibition targeting PKG-I-alpha caused dramatic decreases in
cell viability and proliferation rates in all four beta-cell lines. Knockdown of PKG-I-alpha also caused
significant decreases in AKT activation/phosphorylation at serine-473 and FOXO1 phosphorylation at
serine-258 (nuclear exclusion), which resulted in decreased expression of PDX-1, a transcription factor
essential for normal beta-cells functions, including insulin synthesis and secretion, cell survival and
proliferation.
Conclusions
Our data show that PKG-I-alpha kinase activity plays an important role in activating the cytoprotective
AKT signaling pathway that includes phosphorylation of FOXO1 and enhanced PDX-1 expression and is
essential for promoting beta-cell survival and proliferation. This new information will help us to develop
new pharmaceutical agents for preventing and treating both T1D and T2D forms of diabetes.
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26: Prominin-1/CD133 protects cultured photoreceptor cells from photic injury
Liyuan Zhang, PhD1; Mark Santos, PhD 1,2; Aurelio Lorico, MD, PhD1,2; Rouel S. Roque, MD1
1
Roseman University of Health Sciences, College of Medicine; 2Roseman University Cancer Center
Presenting Author
Rouel S. Roque, MD
Purpose
Prominin-1 (Prom1/CD133) is a 120 kDa pentaspan transmembrane glycoprotein found in membrane
protrusions of human neural and hematopoietic stem cells as well as cancer cell, implicated in the
maintenance of stem cell characteristics, cell proliferation, or the metastatic process. Prom1 has also been
identified in microvilli-containing tissues in the kidney, mammary gland, and retina suggesting its
involvement in the structural framework of microvilli. In the human retina, Prom1 is located at the base of
photoreceptor outer segments, indicating a potential role in disk morphogenesis and visual cycle.
Mutations in the PROM1 gene result in degenerative retinal diseases including Retinitis Pigmentosa and
Macular Degeneration. These suggest an important role for Prom1 in photoreceptor survival and
homeostasis.
Methods
Mouse 661W photoreceptor cells in 24-well plates were exposed to intense light (1200 foot-candles) for
0-5 hrs., then incubated with fluorescent dyes, calcein AM and ethidium homodimer, to label live cells
and dead cells, respectively.
Results
Approximately 80% of 661W cells overexpressing human Prom1 labeled strongly with calcein AM as
compared with 20% of non-transfected cells following intense light exposure for 3-4 hr. Similarly, ~80 of
661W cells fed with exosomes purified from human retinal progenitor cells overexpressing Prom1 labeled
strongly with calcein AM as compared with ~40% of 661W cells fed with exosomes from non-transfected
progenitor cells or with ~20% of untreated 661W cells. Ethidium homodimer staining was consistent with
calcein Am labeling. Uptake of Prom1-containing exosomes by 661W cells was visualized under confocal
microscopy.
Conclusions
Our study shows that overexpression of Prom1 or treatment with Prom1-containing exosomes protect
photoreceptors from light damage in vitro. Since the photoreceptor cells used in the study were devoid of
outer segments, our findings further suggest that the protective effects of Prom1 could involve a novel
molecular mechanism distinct from its structural role in disk morphogenesis.
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27: The meaning of spirituality: A qualitative study of homeless women in Nevada
Jené Hurlbut, RN, MSN, MS, PhD, CNE; Marcia M Ditmyer, PhD, MCHES
Presenting Author
Jené Hurlbut, RN, MSN, MS, PhD
Also presented at: Western Institute of Nursing
Purpose/Aim
The purpose of this qualitative study was to assess the beliefs, attitudes, and perceptions of the meaning
of spirituality in a cohort of sheltered homeless women in Nevada.
Methods
Fourteen (14) personal interviews were conducted at a homeless shelter located in southern Nevada.
Open-ended questions were used to allow respondents to answer questions in their own terms or in a
manner that reflects their own attitudes, beliefs, and/or perceptions rather than those of the researcher.
Respondents agreed to be tape recorded for the purpose of data collection. The data was subsequently
transcribed, and grouped in an effort to synthesize the data into identified patterns/themes.
Results
The sample was one of convenience and the women interviewed ranged in age from 20-68 (M=46). A
majority of the women in this sample had experienced homelessness 1-2 times and had been homeless for
approximately 0-3 months. From the interviews five overarching themes emerged: 1) a belief in God or a
higher power, 2) a distinction between religious beliefs and spirituality, 3) a belief that there is a plan for
their life, 4) spirituality and beliefs provides guidance for what is “right” and what is “wrong”, and 5) a
belief that their life will improve. In their descriptions of spirituality the women often shared stories and
life experiences to illustrate their understanding of this concept.
Conclusions
The findings of this study support the fundamental importance of spirituality in the lives of homeless
women. Spirituality was acknowledged as providing hope and support and the ability to improve health
and well-being. Implications from this study can help healthcare professionals to design interventions that
support spiritual practices and perhaps lessen the negative impact of homelessness for these women.
Moreover, healthcare professionals need to become comfortable in addressing the spiritual needs of
clients, in doing so this will improve the holistic care that is provided to this marginalized and vulnerable
population. During a time when rates of homeless for women have increased, further research is needed to
explicate the meaning of spirituality and how this impacts their overall resiliency and health.
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28: Using Phosphonet to Identify New Non- G protein Coupled Receptor Substrates for G protein
Coupled Receptor Kinases within Pathways in Human Cancer
Sebastien Arziari, PharmD Candidate 20181; Chad Colwell, PharmD Candidate 20171, Alyssa Nguyen,
PharmD Candidate 20171; Joann Lagman, PharmD Candidate 20181; Christine Lee, PharmD Candidate
20181; Paula Sayegh, PharmD Candidate 20181; Steven Pelech, PhD2; Christopher So, PhD1
1
Roseman University of Health Sciences, College of Pharmacy, 2University of British Columbia
Presenting Author
Sebastien Arziari, PharmD Candidate 2018
Background
In addition to their functions in phosphorylating activated G protein coupled receptors (GPCRs), G
protein coupled receptor kinases (GRKs) can also phosphorylate a number of non-GPCR cytosolic
proteins as well. The number of cytosolic proteins that are phosphorylated by GRKs, however, is
unknown. Furthermore, the clinical impact of GRK phosphorylation of these proteins is also unclear. In
this project, we attempt to identify new GRK phosphorylation substrates within established pathways of
human cancer using Phosphonet, an open access, online resource developed by Kinexus Bioinformatics
Corporation. Using their kinase prediction module, we attempted to identify new substrates for the GRK2
subfamily and GRK4 subfamily of GRKs within select pathways implicated in cancer development.
Purpose
Use phosphonet to identify GRK substrates.
Method
Certain signaling proteins within pathways in human cancer (eg. Hedgehog, Hippo and Akt) was queried
using the proprietary kinase prediction module within Phosphonet to determine the likelihood of being
phosphorylation substrates for either the GRK2-like subfamily or the GRK4-like subfamily.
Results
Certain proteins within each pathway have a higher rank (therefore increased likelihood) of being
substrates for GRK2-like or GRK4-like GRKs compared to other proteins. This may suggest that if select
GRKs have a role in controlling these pathways, these would be the key proteins that could be controlled
by GRKs through phosphorylation.
Conclusions
Using phosphonet, it may be possible to pinpoint potential GRK substrates within signaling pathways
implicated in cancer. These GRK-protein interactions could be manipulated in the future to control the
activity of these pathways within cancer development.
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29: Impact of student led medication reviews on adherence and comprehension of medication
therapy in geriatric patients
Anum Rizvi, PharmD Candidate 2017; Glenys Castro, MS, PharmD Candidate 2017; Christina M.
Madison, PharmD, BCACP, AAHIVP
Presenting Author
Anum Rizvi, PharmD Candidate 2017
Purpose
Brown bag medication reviews serve as a means of medication therapy optimization and reconciliation.
Brown bag events hosted by Student College of Clinical Pharmacy at Roseman University of Health
Sciences function as an integral member of the community through outreach and involvement. The
purpose of this study is to evaluate patients’ adherence and comprehension of medication therapy before
and after a brown bag medication review in a geriatric setting.
Methods
Student pharmacists conducted patient interviews. During patient interviews student pharmacists assessed
disease states, identified medication interactions and adverse effects, and ensured proper medication
usage by providing comprehensive brown bag medication reviews, under pharmacist supervision between
November 2014 to May 2016. The study included patients from 5 senior communities within Clark
County of Southern Nevada. Patients were given a survey before and after each medication review. This
survey was used to assess patients’ knowledge of therapy, adherence, chronic medical conditions, number
of visits with their primary care provider yearly, and number of current medications.
Results
Surveys from 78 patients were assessed. Average age of patients was 68 years old (59 -79 years old) with
an average of 8 medications per patient. Before medication review, 40 percent and 54 percent reported
knowledge of and adherence to therapy respectively. Following review, percentages of knowledge and
adherence increased to 85 percent and 75 percent respectively. Furthermore, 30 percent of participants
reported annual visits with their provider while 58 percent reported 2 or more visits yearly. Additionally,
75 percent of patients reported being first time brown bag medication review participants and 15 percent
reported having their medications reviewed in the past year.
Conclusions
Student pharmacists participating in brown bag events present a great opportunity to impact senior
communities. Brown bag events led to an increase in both patients’ adherence and knowledge about their
medication therapy. Since elderly patients are more at risk for complications due to chronic disease states,
brown bag medication reviews can decrease this risk by reducing inappropriate medication therapy,
medication duplication, polypharmacy, medication adverse effects, and fall risks.
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30: Impact of implementation of a multidisciplinary approach to nutrition support on appropriate
parenteral nutrition utilization at a community hospital
Mark Decerbo, PharmD; Jennifer Te, PharmD Candidate 2018; Victoria Te, PharmD Candidate 2017
Presenting Author
Jennifer Te, PharmD Candidate 2018
Purpose
Parenteral nutrition (PN), a highly complex, life-saving therapy associated with potentially serious
metabolic and infectious complications, requires high levels of expertise to guide appropriate use Without
appropriate use criteria and hospital policies, prescribing of PN may increase patient risks and cost. This
study sought to evaluate whether a multidisciplinary nutrition support initiative to implement evidencebased inpatient PN guidelines would lead to an increased rate of appropriate PN utilization along with
attendant cost-savings.
Methods
All adult inpatients admitted to our institution who received at least one day of PN therapy between July
1, 2015 and September 30, 2015 were retrospectively identified to establish a baseline rate of appropriate
institutional PN utilization. Various factors were evaluated to calculate cost per adjusted patient-day
during the time period. In order to align relevant hospital policies with best practices, a multi-disciplinary
team of healthcare providers were assembled in the fourth quarter of 2015 to develop a quality
improvement initiative targeting inappropriate utilization of PN. All patients receiving PN between Jan 1,
2016 to March 30, 2016 were retrospectively identified and evaluated by using Chi-squared test for
baseline. The percent change of appropriately initiated PN courses across time periods and changes in PN
costs per adjusted patient-day were recorded.
Results
In the 3-month time period prior to implementation of the multi-disciplinary PN initiative56 percent were
retrospectively deemed appropriate per newly-developed institutional standards. In the quarter following
institution of the hospital-wide PN support initiative, 82 percent were deemed appropriate per the newlyimplemented institutional standards. This represented a 36 percent increase in the number of clinically
appropriate PN courses, resulting in a 27 percent decrease in cost per adjusted patient-day of PN costs as
compared to baseline.
Conclusion
A multi-disciplinary effort spanning several clinical departments targeted the inappropriate use of PN by
employing a multi-faceted approach. Through utilization of education, discussions, mandatory
assessments, protocol development, and focused policies and procedures, this tactic was effective at
decreasing inappropriate PN initiation and cost. In the absence of guiding policies and procedures, our
institution-specific approach may serve as a model for other facilities considering similar targeted PN
interventions.
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31: Quantifying Introductory Pharmacy Practice Experiences – Determining What Students Do At
Their Sites
C. Leiana Oswald, PharmD; Phillip Lawrence, PharmD
Presenting Author
C. Leiana Oswald, PharmD
Also presented at: American Association of Colleges of Pharmacy Annual Meeting 2016
Objective
The purpose of this study is to determine what activities IPPE students at Roseman University of Health
Sciences (RUHS) completed during their community IPPE rotations.
Methods
Retrospective data from student pharmacists that completed IPPE rotations during the 2014 – 2015
academic year was collected using a 20 question electronic form. Following each IPPE site visit, students
were required to submit a tracking sheet to the RUHS COP’s online experiential program documenting
the number of times specific tasks related to computer system, telephone, production and patient
interaction were completed.
Results
Data were collected for 506 students (256 P1’s for 17 visits; 251 P2’s for 18 visits), located on 2
campuses (Nevada and Utah), comprising a total of 8,870 eight-hour IPPE community site visits (70,960
hours total). Activities self-reported by students include: 131,211 prescriptions entered into the computer
system (new, refill, insurance adjusted); 32,365 transfers; 36,981 doctor calls; 461,097 prescription filled
and labeled; 4,834 immunizations; 34,066 counsels (15,828 OTC; 18,238 Rx); and, 6,814 counseling
interventions (5,852 OTC; 962 Rx). While P1 students completed more activities related to inputting
prescriptions, fielding doctor calls, and transferring prescriptions than P2 students, P2 students completed
more activities related to counseling and immunizations.
Implications
By quantifying these experiences for students and evaluating this data we may: better implement
interventions to ensure comparable experiences at different sites; better understand what our students are
prepared to do prior to entering their APPE activities; and, demonstrate the value that student pharmacists
provide to their preceptors and rotation sites.
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32: RGS4 is a positive and selective modulator of the antidepressant-like effects of fluoxetine
Glenys Castro, MS, PharmD Candidate 2017; Jeffery Talbot, PhD
Presenting Author
Glenys Castro, MS, PharmD Candidate 2017
Also presented at: American Society of Health Systems Pharmacists Annual Meeting 2015
Purpose
Conventional treatments for depression increase serotonin (5-HT) levels with selective serotonin reuptake
inhibitors (SSRIs). Despite their widespread use, SSRIs may cause unwanted side effects, and take weeks
to months for therapeutic benefit. This implicates the need for improved understanding of mechanisms
regulating mood and antidepressant drug action. The purpose of this study was to test our hypothesis that
endogenous regulator of G protein signaling (RGS4) is a positive modulator of the antidepressant-like
effects of SSRI fluoxetine in vivo.
Methods
In this study, mice homozygous for the genetic deletion of RGS4 (homozygous recessive) were compared
to wild-type littermates following administration 10 mg/kg intraperitoneal injection of SSRI fluoxetine
(Prozac; FLX) using mood-related behavioral assays, including the tail-suspension test (TST), noveltyinduced hypophagia (NIH) test, locomotor activity (LA) test, and the social defeat stress and social
avoidance test. Desipramine (Norpramin; DSP), a selective inhibitor of norepinephrine (NE) reuptake,
was used to assess the selectivity of drug-induced antidepressant-like behaviors. Chronic isolation stress
was compared to non-stress and used to determine the role of RGS4 in regulating the mood-altering
effects of stress. Immobility times in the tail-suspension test (TST) were used to measure antidepressantlike phenotype.
Results
Genetic deletion of RGS4 had no effect on basal antidepressant-like and locomotor behaviors. In the tailsuspension test, fluoxetine (10 mg/kg, twice daily) significantly reduced immobility scores in wild type
mice compared to vehicle-treated littermates but was ineffective in mice with RGS4 homozygous genetic
deletion. In contrast, the antidepressant-like effects of desipramine (10 mg/kg, twice daily) were
unaltered by RGS4 expression. Furthermore, fluoxetine significantly reduced drinking latency times in
RGS4 wild type mice compared to vehicle controls but had no effect in RGS4 homozygous recessive
littermates. In contrast, the antidepressant efficacy of desipramine in the novelty-induced hypophagia test
was identical between RGS4 wild type and RGS4 homozygous recessive mice.
Conclusion
These data suggest that RGS4 expression is required for the antidepressant-like effects of fluoxetine but
not for the antidepressant-like effects of desipramine. These findings point to RGS4 as a positive and
selective modulator of the antidepressant-like effects of serotonin reuptake inhibitors.
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33: The Impact of the New Cholesterol Guidelines on Statin Therapy at a Local Hospital
Alana Whittaker, PharmD, BCPS1, 2
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Presenting Author
Alana Whittaker, PharmD, BCPS
Also presented at: Nevada Pharmacist Association Annual Meeting 2016
Purpose
For many years, Adult Treatment Panel 3 (ATP 3) guidelines have used the Framingham Risk Score
(FRS) to determine the level of Low Density Lipoproteins (LDL) lowering patients need. New
Atherosclerotic Cardiovascular Disease (ASCVD) guidelines have changed how statins are dosed based
on an ASCVD risk calculator. The objective of this study was to determine the impact of the new
cholesterol guidelines on statin dosing at a Las Vegas Hospital.
Methods
A retrospective cohort study was conducted using the electronic medical records of patients at a Las
Vegas hospital between 01/01/2014-03/31/2014 who were new starts on statin therapy. The LDL
lowering and intensity of statin needed using the ATP3 guidelines were determined. The intensity statin
required using the ASCVD guidelines was determined. These two intensities were then compared. Chi
square tests and t – tests were used to test baseline characteristics and results.
Results
104 patients of the 1000 patients screened were considered eligible. 92.3% would have required different
statin doses depending on the guidelines used. There was a statistically significant difference in patients
who were dosed appropriately using the ATP3 and the ASCVD risk guidelines (p = 0.048). There was a
statistically significant difference in the goal LDL level according to the ATP3 guidelines and ASCVD
guidelines (p=0.022).
Conclusion
The study showed that the two guidelines had differences in the intensity statins that would be
recommended and the number of patients who were dosed appropriately. Fewer patients are being dosed
appropriately according to the new guidelines.
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34: Safety and efficacy of aztreonam in nosocomial pneumonia in patients with a reported betalactam allergy: a retrospective study
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Purpose
Aztreonam is a viable anti-pseudomonal agent for the treatment of nosocomial pneumonia and plays a
potential role in patients with severe beta-lactam allergy. Frequently, there is an inadequate assessment of
the validity or severity of reported allergies which may lead to inappropriate therapy due to severity of
illness. This study will determine the safety and efficacy of aztreonam in the treatment of nosocomial
pneumonia in patients with self-reported beta-lactam allergy, the frequency with which aztreonam was
prescribed and changed to another beta-lactam due to treatment failure, and parameters reflecting patient
outcomes.
Methods
This study is a retrospective analysis that included patients treated with aztreonam for nosocomial
pneumonia due to a self-reported beta-lactam allergy. Patients in this study were hospitalized in Valley
Health Systems from May 1, 2012 to current. Collection of pertinent patient data included white blood
cell count, presence or absence of fever, oxygenation status, heart rate, respiratory rate, presence or
absence of cough, radiographic abnormalities, serum creatinine, mortality, drug allergies and allergic
reactions, documented adverse reactions to aztreonam, positive respiratory cultures and susceptibilities,
length of stay, and hospital floor admission (ICU vs non-ICU).
Results
The frequency of patients with a beta-lactam allergy were treated with aztreonam for nosocomial
pneumonia, the percentage of isolates that were susceptible to aztreonam, and the clinical outcomes of the
patients treated with aztreonam was determined. Additionally, the frequency with which patients were
subsequently treated with a beta-lactam antibiotic due to treatment failure with aztreonam was assessed.
Conclusions
This study revealed the most common causative pathogens implicated in nosocomial pneumonia at Valley
Health System. Descriptive statistics were utilized. The results and conclusion are pending.
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35: Evaluation of vancomycin-associated nephrotoxic event rates in obese patient populations
Vahid Sula, Pharm.D. Candidate, Lisa Krautstrunk PharmD, BCPS, Ragini Bhakta PharmD BCPS
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Purpose
In this analysis, we evaluated obese patients on vancomycin and reported vancomycin doses, troughs
levels, and additional nephrotoxic risk factors to determine if there was a link with increased
nephrotoxicity in this population.
Methods
This single-centered, multiple campuses, IRB approved, study retrospectively evaluated patients given
vancomycin at St. Rose health system between January and September 2014. Patients with a body mass
index (BMI) greater than or equal to 30 kilograms per meters squared were evaluated. Exclusion criteria
included patients less than 18 years of age, with less than two vancomycin doses administered or having
no recorded vancomycin troughs. Assessment of acute kidney injury through tracking serum creatinine to
identify a nephrotoxic event was used; we also reported what was specifically stated by the nephrologist
consultations.
Results
434 patients were recorded and had an average BMI of approximately 37 kilograms per meters squared.
72 out of the 434 patients, or 16.5 percent, were confirmed to have experienced a nephrotoxic event. Of
the 72 events, 37 were attributed solely to “factor X” in reference to a multitude of other potential causes
of nephrotoxicity as reported primarily by nephrologists such as contrast-induced nephrotoxicity,
nephrotoxicity due to diuretics, administration of antibiotics suspected of nephrotoxicity
(aminoglycosides or cefepime for example). 28 other events were attributed to both “factor X” and
vancomycin. Conversely, only 7 events were attributed to vancomycin exclusively.
Conclusion
Our analysis primarily reveals a synergistic association with vancomycin and nephrotoxicity when in the
presence of other nephrotoxic events in obese patients.
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of pharmacists
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Candidate 2017; Christina M. Madison, PharmD, BCACP, AAHIVP
Presenting Author
Mercy Roman, PharmD Candidate 2017
Also presented at: American Society of Health Systems Pharmacists Midyear Meeting 2016
Purpose
Student College of Clinical Pharmacy introduced an initiative from August 2014 to September 2016 with
the core purpose of educating students about clinical pharmacy specializations. To increase knowledge
and disseminate information about emerging pharmacy career opportunities, the chapter established a
guest speaker series. The series consisted of presentations by healthcare professionals practicing in
specialized fields of pharmacy in Las Vegas. The purpose of our study is to measure the impact of the
series on students’ awareness, interest, and knowledge of career advancement in pharmacy.
Methods
The chapter hosted 17 presentations, featuring pharmacists and physicians practicing in specialties
including cardiology, ambulatory care, clinical pharmacy education, community pharmacy, and academia.
The guest speaker events were open to any P1, P2, or P3 student at the Roseman University of Health
Science Henderson campus. Attendance was recorded for each event. Students who participated in at least
one guest speaker event were asked to complete a survey by September 15, 2016. The study excluded
students who did not attend a guest speaker presentation. The survey consisted of ten questions using a
measured Likert-type scale, assessing baseline knowledge of clinical pharmacy, student benefit, variety of
specializations, quality of presentations, and additional questions regarding interest in residency
programs. Data collected analyzed awareness, interest, and knowledge of various clinical pharmacy
specialties.
Results
Students who participated in the series attended some or all of the lectures. Of the 259 students who
participated, 196 (76%) students completed the survey. There was 66% of students who agreed the topics
presented will help them decide a professional path in clinical pharmacy. Furthermore, 87% agreed the
information presented benefited them, while 81% “strongly agreed” their knowledge of pharmacy would
benefit from the implementation of a residency/fellowship education program.
Conclusions
Through the application of structured guest speaker events, our chapter gave student pharmacists the
opportunity to gain information regarding career opportunities and promote students to pursue careers as
clinicians. Attending these guest speaker events improved students’ knowledge regarding post-graduation
opportunities in clinical pharmacy. We conclude the series provided student pharmacists with beneficial
awareness of clinical pharmacy specialties and students are more likely to pursue postgraduate training.
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Presenting Author
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Purpose
An international Advanced Pharmacy Practice Experience (APPE) was designed to provide students
exposure to health care practices and systems in Ghana, while immersed in the cultural, societal, and
healthcare differences of a country other than their own. Experiencing another country’s practices as
students will allow better preparation to provide culturally-competent healthcare as practitioners.
Methods
The Ghana international APPE rotation was approved by the RUHS College of Pharmacy Curriculum
Committee, Office of Experiential Education, and Dr. Daniel Amaning-Danquah, the preceptor in
Ghana. Once approved, interested second-year students applied for the rotations as an elective
experience. Planned activities included working with international collaborative organizations such as
USAID, the Pharmacy Council, Komfo Anokye Teaching Hospital, and the Kwame Nkrumah University
of Science and Technology School of Pharmacy. Students also had the opportunity to observe
community pharmacies, hospitals, healthcare in rural locations, and the National Drug information
Center. Students were also provided opportunities to experience historical, environmental, and cultural
aspects of Ghana.
Results
The charter group consisted of four students, two males and two females, which completed the Ghana
during two separate rotations in the fall of 2016. Exposure to clinical, government, leadership, societal,
cultural, and historical aspects of Ghana provided a better understanding of different cultures, how health
systems are managed differently than in the US, as well as varying patient expectations. Working with
different organizations and government sectors also shed light on how Ghanaian patients are educated on
personal health and what they expect from their healthcare providers.
Conclusion
Students were allowed a breadth of experiences in every aspect of another country’s healthcare system,
from healthcare governing bodies, the education of their future healthcare providers, international
collaborative organizations, local hospitals, and all the way to community pharmacy. This, along with
historical and cultural lessons, helped build a better understanding of how patients of a developing
country may differ from those in the United States. With this exposure students can view the needs of
patients with diverse cultural backgrounds from a different perspective since this experience would allot
them the opportunity to become more culturally aware.
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Purpose
Depression is a major public health issue and cause of illness and disability. Approximately 7% of the US
population is depressed (22% if mild depression is included). Rates of depression among medical
residents have been established - approaching 30%. Data regarding depression among pharmacy residents
are lacking, despite similar burdens of heavy workload and gravity of expectations and responsibilities.
The purpose of this study was to establish the estimated rate of depression among pharmacy residents and
identify correlates of depression.
Methods
We performed a nationwide online survey of pharmacy residents to gather demographic data and assess
rates of depression using the validated 9-Question Patient Health Questionnaire (PHQ-9) at 3 time points
throughout the 2015-2016 residency year. To identify factors correlated with depression, we used logistic
regression (SPSS v21) controlling for history of depression and current use of medication for depression.
Results
40% (95% CI, 36.2% – 43.2%) of pharmacy residents reported moderate to severe depression in March
2016. Rates of severe depression increased from September to March (3.2% to 7.8%, P < 0.05). In
univariate analyses, residency-specific factors related to depression included reporting an unsupportive
director/preceptor, ineffective teaching methods/unclear expectations, a poorly structured/disorganized
program, not having a full day off each week, working more hours, and inpatient setting (p < 0.001). The
strongest predictors of depression were perceived stress level (OR=2.52) and not getting enough sleep
(OR=2.46). In multivariate models excluding stress level and sleep, not having enough days off (OR=6.5)
and inpatient setting (OR = 1.73) remain significant correlates of depression. For non-residency-specific
factors, having a supportive family (OR=0.68) and having family nearby decrease odds of depression
(OR=0.47).
Conclusions
The rate of depression among pharmacy residents is over five times higher than the general public. This
data may be used to help identify residents at risk for depression and to develop mitigation strategies.
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Objectives
1) Describe the strengths of pharmacy students in the Western region. 2) Compare the strengths based on
gender and year in school.
Methods
StrengthsFinder is a tool used by professionals to identify personal strengths. StrengthsFinder uses 177
item pairs to determine an individual’s strengths. A cross sectional analysis of the StrengthsFinder data
collected from several schools was used. The data collected included the top 5 signature strengths and
demographics, such as year in the program and gender. Statistical analyses using SPSS® were used to
describe the signature strengths of pharmacy students, and to determine if there is a significant difference
in the strengths between gender and the year in the program.
Results
Of the 20 Western pharmacy schools, convenience sampling was used to approach 8 schools. Of these, 7
were using StrengthsFinder for their students and all agreed to be part of the study. The top signature
strengths (959 students, 58% female; 78% P1s) were Achiever, Restorative, Learner, Harmony, and
Responsibility. A significant difference (p < 0.05) was found between top strengths of men (Restorative)
and women (Achiever). Additionally, while a distinctive strength of men was analytical, it was input and
focus for women. While P1s were more Learners, Harmony was the more prominent strength for P2s.
Conclusions
With an emphasis on improving self-awareness among pharmacy students, teaching them how to utilize
their strengths can impact their development as future pharmacists. Compared to a similar study
conducted in the Midwest which reported Harmony, Achiever, and Learner as top themes, Restorative
was a unique theme in the West. Having pharmacy students self -identify their strengths with
StrengthsFinder may increase self-awareness of their skills sets to utilize them efficiently. Also,
identifying common strengths among students can assist the profession in training them to become
effective members of the healthcare team.
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line Panc-1.
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Objectives
Pancreatic cancer (PaCa) is now the fourth leading cause of cancer-related mortality in United States.
PaCa is highly insensitive to current chemotherapies and development of new treatment strategy is of
major importance. Zerumbone is a sesquiterpene isolated from Zingiber Zerumbate Smith, family
Zingiberaceae, which has been reported to possess antineoplastic activity including PaCa. Due to
inflammatory microenvironment, in PaCa, oncogenic signaling pathways like NF-κB and STAT3 are
constitutively activated. Zerumbone is a dual inhibitor of JAK2/STAT3 and NF-κB signaling with
cytotoxic effect on PaCa. However, little is known about the overall effect such inhibition by zerumbone
on global gene expression in PaCa. AIM: Determine the effect of zerumbone in terms of global gene
expression in PaCa cell line.
Methods and Results
Zerumbone (25 mM) potently inhibited constitutively activated JAK2/STAT3 and NF-κB in PaCa cell
line Panc-1 as determined by western blots. More than 200 genes were significantly downregulated by
Zerumbone in Panc-1 cells as determined by Affymatrix gene analysis. Some of the major changes are
like, Interleukin 8 (IL-8), 38 fold; Colony stimulating factor 1 (CSF1), 9 fold; chemokine (C-X-C motif)
ligand 2 (CXCL2), 7 fold and chemokine (C-C motif) ligand 2 (CCL2), 8 fold. Besides these many genes
which are linked to poor prognosis of cancer were reduced more than three folds. In addition, Zerumbone
treatment (25 mM) strongly reduced the migration rate of Panc-1 cells as determined by Boyden chamber
assay.
Conclusion
Often in cancer cells, NF-κB and STAT3 are constitutively activated. In spite of distinct signaling
mechanisms, these two signaling pathways compensate each other by modulating anti-apototic proteins,
cell cycle proteins, cytokines and chemokines separately or often synergistically. Inhibition of one
signaling pathway does not necessarily eradicate the adaptive response by the other signaling pathway.
Abrogation of multiple aberrant pathways at the same time, potentially with zerumbone, might be a better
alternative. Our study shows that zerumbone significantly blocked many major cancer related gene
expression and also genes that are not known to be associated with cancer yet.
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Transporter Binding in the Anti-Depressant Activity of RO-25-6981 (MI-4) Through Analog
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Presenting Author
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Purpose
The small molecule RO-25-6981 (MI-4) has been shown to have anti-depressant activity that has both a
quick onset and a long duration of action. This is attractive since current anti-depressants can take more
than 2 weeks to show efficacy. It is believed that this anti-depressant activity of MI-4 is due to the ability
to inhibit both the NR2B subunit of the NMDA glutamate receptor as well as the monoamine transporters
such as serotonin and norepinephrine transporters. We are using synthetic chemistry to make analogs that
we predict will no longer be able to bind to either one or the other of this proteins to determine what is
responsible for the desirable anti-depressant properties of MI-4.
Methods
The X-Ray crystal structure of MI-4 bound to the NR2B subunit has been studied to examine the binding
characteristics of MI-4 in the protein. In addition, comparison of MI-4 to known inhibitors of monoamine
transporters has been done to examine what functional groups of the molecule could be responsible for
the inhibition of MATs. This provided hypotheses of modifications that could be made to change the
binding profile of these molecules. We have used synthetic chemistry to make analogs of MI-4 which can
test the hypotheses that we generated.
Results
Several different analogs of MI-4 have been synthesized and will be tested in mice to determine how the
anti-depressant activity of these molecules differs from MI-4. These molecules have extended linkers or
alkylated groups which should either enhance or disrupt binding, respectively.
Conclusions
It is possible to design and synthesize analogs of MI-4 which with suitable modifications such that the
role of the NR2B and MAT binding of MI-4 can be probed.
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United States with Essential Oils of the Present
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Purpose
The essential oil industry has grown exponentially within the United States and is expected to reach
$11.67 billion by 2022. The claims of efficacy for these products are not regulated by the FDA. In fact,
the Fall 2016 catalog from the DoTerra company states that “These statements [of utility] have not been
evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or
prevent any disease.” However, natural products have been used for medicinal purposes for centuries, and
have been the source of many current medicinal products. This poster compares essential oils currently
available from DoTerra with natural products used for medicinal purposes early in the nineteenth century
to see if there is any similarity.
Methods
The essential oils listed in the Fall 2016 DoTerra catalog were compared to the natural products listed for
medicinal purposes from both the early 1800’s and 1900’s. Where overlaps existed, the utility given in the
essential oil catalog was compared to the utility given in the PofUS. In addition, we looked to see if there
were any known drugs or targets for drugs for these natural sources.
Results
Of the 45 essential oils listed in the DoTerra catalog, we found over half of them had natural sources
listed in the early medicinal history. In some cases, the utility of these natural sources was similar to the
uses listed for the essential oils, but not in all cases.
Conclusions
For many of the essential oils, the historical usage of the natural products was for similar medicinal
purposes throughout the three centuries examined. While this is suggestive that there could be validity to
the listed utility of the essential oils, this study had no way to determine if the composition of the various
preparations of these natural samples was similar. However, for those where there was a consistent
medicinal purpose, a closer examination of the materials from these plants could lead to new targets for
drug therapy.
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Purpose
Rational design of lead compounds targeting monoamine transporters is critical to developing novel
therapeutics for treating psychiatric and substance abuse disorders. The purpose of the current study is to
characterize the pharmacodynamics and biopharmaceutical properties of Ro-25-6981 (MI-4), a novel
rapid-acting antidepressant compound recently identified in a virtual computational screen for
monoamine reuptake inhibiton.
Methods and Results
A 3-D dopamine transporter (DAT) computer model was used to virtually screen a small molecule library
for high DAT affinity drug-like compounds. One hit, coded "MI-4," inhibited human dopamine,
norepinephrine, and serotonin transporters in vitro. In vivo administration in mice (i.p.) induced robust,
dose-dependent antidepressant-like effects in behavioral models of mood responsive to acute
administration (tail suspension and forced swim tests) and chronic administration (novelty-induced
hypophagia test, chronic social-defeat stress). Importantly, MI-4 exhibited minimal abuse liability in
behavioral and neurological models (conditioned place preference and dopamine in vivo microdialysis).
To facilitate pharmacokinetic analysis, a rapid and highly selective reversed-phase HPLC method for MI4 was developed and validated according to ICH guidelines. Analysis in human, rat and mouse plasma
resulted in a distinct single peak of MI-4 with USP tailing factor < 2.0 using the MI-4 analog ifenprodil as
an internal standard. The stability of MI-4 incubated in simulated fasted and fed-state gastric fluid was
98-100% after 3 hrs and 91-99% after 6 hrs. The Papp value of MI-4 (0.5 mM) across caco-2 monolayers
after one hour was 33.2x10-6 cm/s, indicating high membrane permeability. Moreover, oral
administration (p.o.) of MI-4 in mice resulted in dose- and time-dependent reductions in tail suspension
test immobility scores comparable to the established antidepressants fluoxetine and desipramine,
indicating oral efficacy for antidepressant-like effects. MI-4 was found to be Ro-25-6981, an ifenprodil
analog and reputed NMDA antagonist.
Conclusions
These data suggest that Ro-25-6981, previously known for rapid-acting antidepressant activity, may also
functionally inhibit monoamine reuptake and produce sustained antidepressant effects in vivo. This
demonstrates, as proof of principle, the viability of combining glutamatergic and monoaminergic
mechanisms to produce rapid and sustained antidepressant-like effects
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Background
Caenorhabditis (C. ) Elegans is a non-parasitic roundworm found in temperate soil environment. It is an
excellent model organism used in research in part because of its transparency under a light microscope,
short life span and ease to grow in different environments. Furthermore, its genome is ~50% homologous
to homo sapiens, meaning that some signaling pathways within humans are conserved in c elegans but
potentially in much more simplified forms. For instance, for the G protein coupled receptor kinase (GRK)
family of protein kinases, there are only 2 in c elegans (versus 7 in humans) that represent both of the
major families of GRKs. In this report, we use this simple model organism to study how GRKs can
contribute to responses to different environmental stresses, namely osmotic and oxidative stresses.
Purpose
Explore the function of GRKs in osmotic and oxidative stresses.
Method
Mutant GRK1 (similar to members of the GRK4-like family) and GRK2 (similar to members of the
GRK2-like family in humans) KO worm strains will treated to conditions that emulate oxidative and
osmotic environments and their survival queried and compared to the wild type (N2) strain. Also, the
activation of DAF16 under these conditions was queried in a GFP-DAF16 expressing worm strain.
Results
Thus far, we have performed some preliminary characterization studies on our worm lines we will be
using in our assays. This includes the GRK KO strains (GRK1 KO and GRK2 KO lines) as well as the
DAF16-GFP c elegans strains which display increased punctate localization upon heat stress responses.
After perusal of the literature, we have identified a number of oxidative stress and osmotic stress
procedures we will carry forth.
Conclusions
GRKs play a role in osmotic and oxidative stress behaviors in c. elegans. This suggests that they may also
do so in humans. This may be of interest considering GRK levels do fluctuate in heart disease, where
GRK levels are increased, suggesting that they may play a role the reaction of the heart towards stresses.
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Stress Response in HeLa and Human Primary Cardiomyocytes
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Background
A further function of G protein coupled receptor kinases, in addition to their role in mediating the
desensitization of activated G protein coupled receptors (GPCRs), is their ability to phosphorylate nonGPCR proteins. This ability may contribute to controlling functions beyond those regulated by GPCRs. In
this report, we look at its role in a particular type of cell death, nucleolar stress response, in HeLa and
Human Primary Cardiomyocytes. We looked at this form of stress because GRKs are localized in the
nucleus and this stress response, associated with DNA damage, is controlled by a known GRK5 substrate,
the nuclear protein nucleophosmin, and newly discovered GRK substrates nucleolin and nucleostemin.
Purpose
Explore the function of GRKs in Nucleolar Stress Response.
Method
Using immunoblotting, cell counting and immunofluorescence techniques and utilizing the cervical
cancer HeLa cell line and Human Primary Cardiomyocytes, we explore how GRKs behave in
actinomycin-D treated cells.
Results
We observe an increase in actinomycin-D mediated nucleolar fragmentation and cell death in GRK5-null
HeLa cells. In cardiomyocytes, we observe a decrease in GRK5 protein expression in the early stages of
DNA damage. This suggests that GRK5 may play a role in nucleolar stress responses in both HeLa and
Human Primary Cardiomyocytes.
Conclusion
GRK5 may play an important role in modifying nucleolar stress responses in both cell lines. This suggests
an importance of GRK5 in mediating cell death in both cancer and cardiomyocytes.
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Nucleophosmin Phosphorylation at Serine 4
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Background
Recently, it has been demonstrated that G protein coupled receptors (GPCRs) can signal through both G
proteins and the scaffolding protein arrestin. These two signaling pathways can lead to very different
therapeutic outcomes if drugs that bind to the same receptor can lead to the activation of one pathway
only. What is unclear is if G protein coupled receptor kinases (GRKs), protein kinases selectively
activated by GPCRs to mediate its own desensitization after an agonist binds to it, can also initiate a
distinct signaling pathway too. Previously, we showed that the chemokine CXCR4 receptor, upon
activation, could lead to the phosphorylation of a known GRK phosphorylation substrate, nucleophosmin
(NPM1), at position serine 4, a known GRK5 phosphorylation site. It is unknown, however, if this
phosphorylation is mediated by GRKs.
Purpose
Explore if GRKs (GRK2, GRK3, GRK5, GRK6) are responsible for nucleophosmin phosphorylation at
Serine 4.
Method
The cervical cancer HeLa cell line, which endogenously expresses CXCR4, GRKs and NPM1, was
selectively treated with the CXCR4 agonist SDF1-alpha and new CXCR4 agonists from a new class of
drug therapeutics, pepducins, and the phosphorylation at Serine 4 queried by phosphorylation site specific
antibodies with immunoblots.
Results
HeLa cells with selective GRK protein expression knockdown by transfection with shRNA showed
decreased serine 4 phosphorylation by a NPM1 phosphorylation-specific agonist ‘Pepducin 2’.
Conclusions
Certain GRKs are responsible in mediating the phosphorylation of NPM1 by CXCR4 activation. This
suggests that a CXCR4-GRK-NPM1 signaling axis that might be independent of G protein or arrestin
signaling exists.
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College of Pharmacy
47: Increased Sensitivity of GRK5-Null Cervical Cancer HeLa Cells to Paclitaxel- Mediated Cell
Death
Paula Sayegh, PharmD Candidate 2018; Christina Lee, PharmD Candidate 2018; Joann Lagman, PharmD
Candidate 2018; Deniz Alp, BS; Vanessa Sok, PharmD Candidate 2019; Alec Pacinto, PharmD
Candidate 2019; Erin Purvis, PharmD Candidate 2019; Christopher So, PhD
Presenting Author
Paula Sayegh, PharmD Candidate 2018
Background
Paclitaxel (Taxol) is a chemotherapeutic used to treat, among others, ovarian, breast, lung and pancreatic
cancers. Paclitaxel targets tubulin, the key protein in the cytoskeleton, resulting in defects in mitotic
spindle assembly. Ultimately, this results in the activation of apoptosis and subsequently cell death. The
effectiveness of paclitaxel to treating cancers could vary though from patient to patient, depending on
factors as diverse as drug clearance mechanisms and signaling pathways. In this early report, we show
that paclitaxel shows increased ability to mediate apoptosis and cell death in the cervical cancer HeLa cell
line genetically manipulated to have little endogenous levels of G protein coupled receptor kinase 5, a
member of the G protein coupled receptor kinase family. This could suggest that GRK5 mediates a
signaling mechanism not associated its well-known function of mediating G protein coupled receptor
desensitization post-activation.
Purpose
Explore the function of GRK5 in mediating paclitaxel sensitivity in HeLa cells.
Method
HeLa cells with and without GRK5 protein expression is treated with paclitaxel for different
concentrations and different times. Extent of cell death was assessed by cell counting and
immunoblotting. Signal pathway activation by paclitaxel was assessed by immunoblotting.
Results
A preliminary screen with other chemotherapeutic drugs (Cisplatin, etc) showed increased sensitivity of
paclitaxel in GRK5-null HeLa cells. Increased PARP cleavage and abnormal nuclear shape is also
observed in GRK5-null HeLa cells compared to wild type HeLa cells, suggesting that GRK5-null cells
show increased sensitivity to paclitaxel.
Conclusion
These results suggest that knocking out GRK5 in HeLa cells increases its sensitivity to paclitaxelmediated cell death. How this occurs is currently unclear but it may be attributed to some non-GPCRmediated functions associated with GRKs. well-known function of mediating G protein coupled receptor
desensitization post-activation.
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College of Pharmacy
48: G protein Coupled Receptor Kinase 2 Mediate Heat Stress Behaviors in C. Elegans
Christian Heilman, PharmD Candidate 2017; Janeen Ibaretta, MBA/PharmD Candidate 2018; Michelle
Hon, PharmD Candidate 2018; Glecille Ann Salonga, PharmD Candidate 2018; Stacy Henry, PharmD
Candidate 2019; Tina Nguyen, PharmD Candidate 2019; Selina Crivello, PharmD Candidate 2019;
Christopher So, PhD
Presenting Author
Janeen Ibaretta, MBA/PharmD Candidate 2018
Background
Caenorhabditis (C. ) Elegans is a non-parasitic roundworm found in temperate soil environment. It is an
excellent model organism used in research in part because of its transparency under a light microscope,
short life span and ease to grow in different environments. Furthermore, its genome is ~50% homologous
to homo sapiens, meaning that some signaling pathways within humans are conserved in c elegans but
potentially in much more simplified forms. For instance, for the G protein coupled receptor kinase (GRK)
family of protein kinases, there are only 2 in c elegans (versus 7 in humans) that represent both of the
major families of GRKs. In this report, we use this simple model organism to study how GRKs can
contribute to responses to different environmental stresses, namely heat stress- a stress that would activate
the worms protective processes, some of which are conserved in humans.
Purpose
Explore the function of GRKs in heat stress behaviour of c elegans.
Method
C elegans will be treated to temperatures beyond their usual cultivation temperatures (18-23 degrees
Celsius) of 34-37 degrees Celsius for different amount of time (2-6 hours) and their longevity (aging) and
viability behaviors (ie egg laying) will be quantified.
Result
Mutant c elegans without GRK2 showed increased resistance to heat stress at 34 degrees for 6 hours
compared to N2 (wild type) and GRK1-knockout strain. The GRK2 knockout strain showed increased
egg laying post 6 hour stress and also increased viability post 2 or 6 hour stress compared to the other two
lines.
Conclusion
These results suggest that knocking out GRK2 increases the viability of c elegans during and post-heat
stress. This may indicate that GRK2 may have a negative impact on survival because of its ability to
activate signaling pathways that lead to death in response to the heat stress response.
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49: Nuclear Localization of GRK5 in Primary Human Cardiomyocytes and Its Interactions with
Nuclear Proteins
Joann Lagman, PharmD Candidate 2018; Alyssa Nguyen, PharmD Candidate 2017; Christina Lee,
PharmD Candidate 2018; Paula Sayegh, PharmD Candidate 2018; Chad Cowell, PharmD Candidate
2017; Christopher So, PhD
Presenting Author
Alyssa Nguyen, PharmD Candidate 2017
Background
G protein coupled receptor kinases (GRKs) are best known to phosphorylate activated G protein coupled
receptors (GPCRs), leading to receptor desensitization. Their roles, however, in regulating non-GPCRs is
less clear. This is especially the case for GRK5 in the nucleus. Seminal work has demonstrated that
nuclear GRK5 can bind to regulatory elements to mediate cardiovascular growth in response to
hypertrophic factors. Since GRK5 can bind to a number of non-GPCR proteins, it is possible that nuclear
GRK5 can interact with and phosphorylate a number of nuclear proteins.
Purpose
In this early report, we queried nuclear GRK5 expression in primary human cardiomyocytes and explored
its ability to interact with and phosphorylate a number of nuclear proteins- nucleophosmin, nucleolin and
nucleostemin.
Method
The nuclear GRK5 localization was queried by immunofluorescence in primary human cardiomyocytes.
Co-immunoprecipitations were performed to determine if GRK5 interacts with nucleophosmin in these
cells. In vitro phosphorylation reactions were carried out to determine if GRK5 can phosphorylate
nucleolin and nucleostemin.
Results
We observed nuclear GRK5 localization in primary human cardiomyocytes. Co-immunoprecipitations
between GRK5 and NPM1 was observed in nuclear extracts from human cardiomyocytes. In vitro
phosphorylation reactions showed that GRK5 phosphorylates nucleolin and nucleostemin, demonstrating
that they are new GRK5 substrates.
Conclusions
In this report, we showed that GRK5 is observed in the nucleus of primary human cardiomyocytes,
recapitulating what was observed in other cardiomyocytes and cancer cell lines. In addition, we see also
GRK5-NPM1 complexes in these cells, observed previously in cancer cells, as well as new GRK5-nuclear
protein complexes. Collectively, this suggests that nuclear GRK5 could be functional in the nucleus to
control a plethora of nuclear processes through protein-protein interactions.
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50: Faculty Perspective on Scholarship and Institutional Expectations in Smaller, TeachingIntensive Pharmacy Institutions in the United States
Manas Mandal, PhD1; Rajan Radhakrishnan PhD2; Rajesh Vadlapatla PhD3
1
Roseman University of Health Sciences, College of Pharmacy, 2University of Charleston School of
Pharmacy, 3Marshall B. Ketchum University College of Pharmacy
Presenting Author
Manas Mandal, PhD
Also presented at: American Association of Colleges of Pharmacy Annual Meeting 2016
Purpose
To determine the faculty perspective on scholarship, research resources and institutional expectations on
scholarship in teaching-intensive School/ College of Pharmacy.
Methods
An anonymous 20-question survey focusing on faculty perspectives on scholarship and institutional
expectations was sent to the faculty of identified institutions through the respective Deans. The survey
was open for six weeks, and the collected blinded data was analyzed in aggregate. The study was initiated
after obtaining respective IRB clearance.
Results
A total of 168 faculty members responded, of which 75% identified their institution as ‘private nonprofit’, 23% as ‘private for-profit’ and 0.6% as ‘public’. Eighty percent of the responders described their
institution as ‘teaching focused’, 19% as ‘teaching and research focused’ and 0% as ‘research focused’.
Majority of the responders (77%) taught between 51-100 contact hours per academic year. Although 60%
of the participants disagreed on institutional pressure for obtaining extramural funding, 83% agreed on
strong institutional encouragement on pursuing Scholarship of teaching and learning (SoTL) compared to
more expensive bench/clinical research. Only a minority (11%) received NIH grants, 22% received nonNIH extramural grants and 42% reported ‘not planning to apply for research grants’, While 57% faculty
agreed on clear institutional expectation on research/scholarship at the time of hiring, 28% disagreed.
Faculty was divided on the alignment of research expectation with the available resources, with 43%
agreeing and 36% disagreeing.
Conclusions
Results indicate a significantly large number of faculty identifying their institutions as teaching-intensive
with high teaching load. Divergent perspectives on research resources and institutional expectations on
scholarship were observed with concerning tendency of deviation from traditional basic science and
clinical research among the faculty in smaller, teaching-intensive pharmacy institutions.
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Basic Science Research Podium
Roseman University of Health Sciences - College of Dental Medicine
Gingival cells exposed to e-cigarette liquid induce pro-inflammatory cytokine elaboration
Daniel L. Dalanhese(1), Dallin Roberts(1), Sonia N. Vanmali(1), Marie Peterson(1), Christopher L.
Jacobsen(1), Siri Sarva(1), Kelsey M. Hirschi(2), Josh B. Lewis(2), Shalene H. Wilcox(1), Duane R.
Winden(1), Benjamin T. Bikman(2), Juan A. Arroyo(2), Paul R. Reynolds(2)*
Presenting Author
Daniel L. Dalanhese
Author Affiliations
1: College of Dental Medicine, Roseman University of Health Sciences, South Jordan, UT
2: Department of Physiology and Developmental Biology, Brigham Young University, Provo, UT, 84602
*Corresponding Author: paul_reynolds@byu.edu; 801.422.1933
Objectives
Over the past few decades, the derivation of electronic cigarettes (eCig) has given rise to a new, largely
unregulated market within the smoking industry. eCigs rely on vapor produced by heating an oil based
liquid (e-liquid) to deliver flavored nicotine, and while initially considered to be less harmful than
traditional tobacco cigarette smoke, little is known about the cellular impact of these electronic devices.
The oral environment is anatomically positioned as a significant gateway for exposure to environmental
toxicants including eCig delivery. We hypothesize that such exposure specifically compromises oral
health by orchestrating inflammation at the cellular level. The purpose of this study was to determine the
effects of eCig liquid on oral health by examining the expression of several pro-inflammatory cytokines.
Methods
Gingival epithelial cells (Ca9-22) were exposed to CuttwoodTM, a national brand of eCig liquid at
concentrations of zero, or two percent for 24 hours. After exposure, total RNA and protein were isolated
and conditioned media was retained.
Results
Automated cell counting was employed to demonstrate impaired cell viability with ECig exposure.
Despite a smaller quantity of cells. quantitative real-time PCR (qRT-PCR) and Luminex multiplexing
platforms were conducted and we observed a significant increase in the expression of IL-1β, IL-6, TNF-α,
MIP-1β, IL-8, and GM-CSF after 24 hours of exposure to 2% liquid. Expression of cytokines was
differentially impacted by exposure
Conclusion
Together, these results provide important understanding relative to the inflammatory profile of exposed
gingival cells. Further work may show that pro-inflammatory signaling axes exacerbated by eCigs are
conserved in comparison to other tobacco based products. This work was supported by institutional
research funds from Roseman University and a grant from the Flight Attendant’s Medical Research
Institute (FAMRI, P.R.R. and J.A.A.).
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Clinical Research Podium
Roseman University of Health Sciences - College of Dental Medicine & College of Pharmacy
Opioid prescribing trend among dental students in a Mountain West state
Alexandra Woo, DMD Candidate 2019; Tiffany Anderson, PharmD Candidate 2018; Elizabeth Unni,
PhD
Presenting Author
Alexandra Woo & Tiffany Anderson
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine and College of Pharmacy
Background
For the last 20 years the amount of prescriptions written for opioids has increased along with a dramatic
rise in the abuse, misuse and drug related deaths linked to prescription opioids. In 2015, among total
deaths in the United States, 63.1% included an opioid as a contributor. An audit in 2013 reported 289
million prescriptions of opioids, of which the dental industry accounted for 18.5 million prescriptions.
The CDC has issued guidelines in March 2016 regarding the use of opioids in pain management, both
acute and chronic. Currently, there are no universally enforced guidelines which dental schools are
required to follow regarding opioid prescribing. However, the prescription training received by students
while in dental school serves as a major influence on prescribing habits post-graduation. Purpose: The
purpose of this study is to determine the opioid prescribing trends of dental students before and after the
issuance of the CDC guidelines for pain management in a private dental school in the Mountain West.
Methods
This is a retrospective analysis of data from the Roseman University Dental clinic records. The
prescribing trends for pain management will be evaluated for patients who underwent surgical removal of
erupted tooth, a common procedure (D7210), and who visited dental urgent care clinic with complaints of
dental pain (D0140). The time period of data collection will be Dec 2015 to June 2016, three months
before and after the March 2016 CDC guidelines. The list of patients who underwent the above
procedures will be accessed from the Office of Dental Data Records. All the records will be manually
checked to extract the following information – 1) name of the pain management medication prescribed,
2) the dose, 3) quantity dispensed, 4) dispensing instructions (sig), and 5) number of refills if any. All the
data will be entered into SPSS for analysis. Frequency of opioid and non-opioid prescriptions will be
calculated before and after the issuance of the CDC guidelines.
Results
In progress
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Educational Research Podium
Rocky Mountain University of Health Professions – Nursing
Relationship Between Instructor Engagement to Student Engagement in a Large-enrollment
Asynchronous Online Course: Preliminary Report of a Mixed-Method Study
Stephanie J. Richardson, PhD, RN; Fernando Rubio, PhD, Micah Baker, BSN, RN
Presenting Author
Stephanie Richardson
Author Affiliations
1: Rocky Mountain University of Health Professions
2: University of Utah
Purpose
What is best practice in online discussion courses? Differences in how students respond in discussion
forums has been positively related to speed of instructor response (Kearsley, 2001) number of instructor
statements (Gorsky & Blau, 2009), and type and content of instructor responses (Gilbert & Dabbagh,
2005) though that relationship has not always been consistent (Mazzolini & Maddison, 2002; Eom
2006). This study compares the student response to three graduate assistants and one instructor in
discussion forums in an online asynchronous course, when all other variables have been held constant,
using a Community of Inquiry (COI) analysis technique (Garrison et al., 2000).
The first purpose is to test the hypothesis that in one large-enrollment online asynchronous course
(LOAC) using discussion forums,
1.
Instructor and student participation would be higher AND more robust
2.
Instructor response time would be significantly shorter.
The second purpose is to propose suggestions for best practice regardless of the instructor’s level of
experience. For this ongoing study, we will report preliminary qualitative results for instructor teaching
presence.
Methods
A qualitatively-driven mixed-methods design was used with archived, de-identified course data. All 25
students, the instructor, and three graduate assistants in the graduate nursing course participated. The
discussion-based course yielded a total of ~1750 posts. Within a post, each entry marked by a “hard
return” was a unit of analysis. Gorsky and Blau (2009) provided a foundational coding scheme for the
iterative qualitative analysis.
Conclusions
Three constructs emerged from ten themes: 1) Minding course threads developed from creating
motivation, maximizing student scores, and teaching online/written communication, 2) Creating rich
discussion arose from prompting, thanking, and bridging the gap, 3) Traveling the learning path
developed from encouraging curiosity, confirming understanding with rationale, assessing with
redirection, and modeling use of strength. Our findings differed from those of previous researchers
(Anderson, Rourke, Garrison, & Archer, (2001) likely due to the instructors’ underlying strength-based
teaching philosophy (Rath, 2007). The third construct (Traveling the learning path) is strongly
connected to this philosophy, and the first two constructs employ strategies that are unconnected,
indicating an area for further study.
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Roseman University of Health Sciences - College of Dental Medicine
1: Gingival cell mitochondrial bioenergetics are altered with e-cigarette liquid exposure
Christopher L. Jacobsen, DMD Candidate 2018; Marie Peterson, DMD Candidate 2018, Daniel L.
Dalanhese, DMD Candidate 2018; Dallin Roberts, DMD Candidate 2018; Sonia N. Vanmali, DMD
Candidate 2019; Siri Sarva, DMD Candidate 2019, Jeffrey E. Witt, BS candidate 2017, Shalene H.
Wilcox, BS, PhD; Duane R. Winden, AAS, BS, MS, MSN/ed; Paul R. Reynolds, BS, MS, PhD;
Benjamin T. Bikman BS, MS, PhD.
Presenting Author
Marie Peterson
Author Affiliations
1: College of Dental Medicine, Roseman University of Health Sciences, South Jordan, UT
2: Department of Physiology and Developmental Biology, Brigham Young University, Provo, UT, 84602
Purpose
E-cigarettes have been on the market for a decade. eCigs deliver pure nicotine and water vapor and were
thus initially assumed to be less harmful than traditional smoking that contains thousands of known and
unknown toxicants. A significant part of the oral pathology stemming from tobacco smoke exposure is
oxidative stress, a function of altered mitochondrial function. However, analyses of mitochondrial
efficiency are lacking in cells exposed to eCig liquid. Accordingly, we sought to determine the degree to
which eCig liquid exposure affects gingival cell mitochondrial physiology.
Methods
Gingival epithelial cells (Ca9-22) were exposed to CuttwoodTM, a national brand of eCig liquid at
concentrations of zero, two, or four percent for 24 hours. Following treatment, cells were permeabilized
and tested for various aspects of mitochondrial respiration.
Results
Specifically, we found evidence of a dose response, as increased concentrations of eCig exposure elicited
a reduction in the rate at which the gingival mitochondria used oxygen. Moreover, the respiratory control
ratio, a general indicator of mitochondrial “health” was significantly diminished with higher doses.
Conclusions
Altogether, these data suggest the mitochondria in oral gingival cells are compromised with eCig liquid
exposure and further exploration is warranted to fully understand the pathogenicity of eCig use. This
work was supported by institutional research funds from Roseman University and a grant from the Flight
Attendant’s Medical Research Institute (FAMRI, P.R.R.).
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Roseman University of Health Sciences – College of Dental Medicine
2: Gingival cells exposed to e-cigarette liquid express differential recognition receptors
Sonia N. Vanmali(1), Siri Sarva(1), Daniel L. Dalanhese(1), Marie Peterson(1), Christopher L.
Jacobsen(1), Kelsey M. Hirschi(2), Josh B. Lewis(2), Shalene H. Wilcox(1), Duane R. Winden(1),
Benjamin T. Bikman(2), Juan A. Arroyo(2), Paul R. Reynolds(2)*
Presenting Author
Sonia Vanmali
Author Affiliations
1: College of Dental Medicine, Roseman University of Health Sciences, South Jordan, UT
2: Department of Physiology and Developmental Biology, Brigham Young University, Provo, UT, 84602
Objectives
E-cigarettes (eCig) are recent additions to the repertoire of tobacco related products that rely on vapor
produced by heating oil based liquids (e-liquids) to deliver nicotine. Such products were initially
postulated to be less harmful given the avoidance of combusted tobacco plants as is necessary in classic
tobacco smoking. The oral environment is apposed to the environment; therefore, cells in the oral cavity
serve as the initial responders when exogenous particulates are encountered. We hypothesize that
exposure to eCig liquid elicits profound changes in the gene expression profiles of cell surface patternrecognition receptors (PRRs). The purpose of this study was to determine the effects of eCig liquid on the
expression of receptors for advanced glycation end-products (RAGE), Toll-like receptor (TLR)-4, and
Galectin-3 that activate intracellular signaling cascades involved in the onset of the inflammatory process.
Methods
Gingival epithelial cells (Ca9-22) were exposed to CuttwoodTM, a national brand of eCig liquid at
concentrations of 0, 2, or 4% for 24 hours. After exposure, total RNA and protein were isolated.
Quantitative real-time PCR (qRT-PCR) was conducted to assess mRNA transcription and immunoblotting
was utilized to evaluate protein expression.
Results
Compared to non-exposed controls, exposure to 2% or 4% eCig liquid caused a significant increase in the
transcription of RAGE, TLR-4 and Galectin-3. Immunoblotting was utilized to confirm correlation
between the transcription and translation of these receptors in the presence or absence of eCig liquid. The
e-cig fluid served as an inflammatory stimuli that caused an increase in RAGE, TLR-4, and Galectin- 3.
Conclusions
Together, our results demonstrate notable feed-forward mechanisms that augment cell surface receptor
expression. Ongoing research may further implicate specific receptor families as well as signaling
pathways employed by exposed cells. Such research would be able to clarify potential therapeutic
modalities capable to ameliorating deleterious responses to eCig exposure.
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Roseman University of Health Sciences – College of Dental Medicine
3: Cigarette Smoke Extract Increases Invasion In Ca9-22 Gingival Cancer Cells
Madison Mick, DMD Candidate 2019; Stephanie Sue, DMD candidate 2019; Paul R. Reynolds, PhD;
Juan Arroyo, PhD; Shalene H. Wilcox, PhD; Camilo Mejia, BS candidate 2017
Presenting Author
Madison Mick
Author Affiliations
1: College of Dental Medicine, Roseman University of Health Sciences, South Jordan, UT.
2: Department of Physiology and Developmental Biology, Brigham Young University, Provo, UT, 84602
Purpose
Oral squamous cell carcinoma is a common disease affecting approximately thirty thousand people in the
United States each year. One of the major causes of such cancer is exposure to tobacco smoke. The
mechanistic effects of secondhand smoke in the development of gingival carcinoma are limited and still
warrant investigation. Our objective was to determine the role of Cigarette Smoke Extract (CSE) in
gingival squamous cell carcinoma invasion.
Methods
Ca9-22 cells were cultured in RPMI supplemented with 10% of fetal calf serum. Cells were cultured in
the presence or absence of CSE. Real time cell invasions were performed and cultured cells were lysed for
western blot analysis.
Results
Treatment of cells with CSE showed: 1) increased invasion with 0.05%, 0.1%, 0.2%, and 0.5% CSE (1.8fold, 7.6-fold, 6.6-fold, and 8.4-fold respectively; p<0.0002), 2) RAGE receptor activation (6.8-fold;
p<0.05), 3) no change in ERK activation, and 4) increased AKT activation (3.6-fold; p<0.05).
Conclusions
We conclude that CSE is able to increase invasion of gingival squamous cell carcinoma cells. We also
conclude that increased invasion correlates with the activation of the AKT signaling pathway. These
results may prove useful in providing avenues that could explain the role of second hand smoke in the
development of gingival squamous cell carcinoma.

Roseman University Research Symposium 2017 Program

76

Roseman University of Health Sciences – College of Dental Medicine
4: The Role of Matrix-Metalloproteinase Inhibitors as Potential Therapeutics for Squamous-CellCarcinoma
Dallin Roberts, DMD Candidate 2018; Daniel Dalanhese, DMD Candidate 2018; Joshua Bullock, DMD
2018; Cata Matias, MD PhD; Andrew Gross, PhD
Presenting Author
Dallin Roberts
Author Affiliations
1: Roseman University of Health Sciences
2: Brigham Young University
Objectives
Oral cancer is the 6th most common cancer worldwide with over 90% of the oral and pharyngeal cancers
being squamous cell carcinomas. (SCCs). Alarmingly, the 5-year survival rate is only 60% due to late
diagnosis, and an aggressive growth pattern common to SCCs. Matrix Metalloproteinases (MMPs) have
long been recognized as promising therapeutic targets for cancer therapy. Oral Squamous Cell
Carcinomas (SCCs) are well known to massively upregulate MMPs, perpetuating cellular invasion of the
surrounding tissue, and leading to eventual metastasis. The Upregulation of MMPs is essential for the
propagation of SCC in the host, catalyzing the degradation of surrounding collagen and peptidoglycans.
Methods
This work is aimed at providing small molecule inhibition of novel targets, which are suspected to be
causative of MMP upregulation within SCC. The small molecule known as 1,2,3,4,6-Pentagalloyl glucose
(PGG), a pentahydroxy gallic acid ester of glucose, is shown to produce significant inhibitory effects on
SCC and MMP upregulation.
Results
Western Blot analysis has shown significant down-regulation of MMPs 2,3,9,13, and 14 within CAL-27
cells after 48hr incubation with concentrations of <15µM (p<0.001).
Conclusions
PGG is shown to significantly inhibit MMPs within the CAL-27 CC cell lineage. Our goal is to further
elucidate the mechanisms behind the inhibitory effects of PGG on MMP activity within CAL-27 cells,
explaining the methodology behind the observed inhibition. Potent inhibition of MMP upregulation in
SCC cells provides a promising opportunity as a novel therapeutic agent.
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Roseman University of Health Sciences – College of Dental Medicine
5: Small molecule inhibition of Matrix Metalloproteinases, a promising therapeutic for Chronic
Periodontitis
Lee Mai, DMD Candidate 2018 Victoria Tran, DMD Candidate 2018 Daniel Blanco, DMD Candidate
2018 Randy Abdou DMD Candidate 2018 Golden Foster, DMD Candidate 2018 Andrew Gross, PhD
Presenting Author
Lee Mai
Author Affiliations
1: Roseman University of Health Sciences
2: Brigham Young University
Objectives
Chronic Periodontitis is a significant public health issue that affects over 64 million adults in the United
States. In periodontitis, there is a disruption in the homeostasis of the oral microbiome by
peridontopathogenic bacteria, combined with a sustained inflammatory response from the host. This
response is mediated by macrophages and neutrophils that secrete proinflammatory cytokines and
chemokines and matrix metalloproteinases (MMPs). MMPs are proteolytic enzymes capable of
degrading collagen fibers from the extracellular matrix and are the leading contributor of connective
tissue damage, loss of attachment and gingival recession in periodontitis. Recognizing the role of MMP
upregulation in periodontal disease, MMPs are a promising target in an effort to produce new promising
and effective therapeutics. The goal of our lab is to inhibit MMP upregulation through the use of small
molecules.
Methods
Human gingival fibroblasts (HFG-1) were induced with lipopolysaccharide from P.gingivalis, before
incubation with small molecule inhibitors. MMP production and regulation were evaluated with Western
blots and RT-PCR.
Results
When HGF-1 cells are induced with inflammatory precursors such as lipopolysaccharide (LPS), MMP
upregulation occurs. However, under 48hr incubation with Compound C, analysis shows significant
inhibition of MMPs 2,3,9,13, and 14 (ANOVA, p<0.001, n=5) in a dose-dependent manner.
Conclusions
Our goal is to further elucidate the mechanisms of inhibition of MMPs in HGF-1 cells. We suspect that
decreased phosphorylation of the Signal Transducer and Activator of Transcription Factor -3 (STAT-3)
may act as a major role player in the signaling cascade of MMP upregulation even through the
modulation of inflammatory cytokines. These data promote opportunity for alternative targeting of
MMP production, control of soft tissue destruction and decrease in disease burden.
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Roseman University of Health Sciences – College of Dental Medicine
6: LPS from P. gingivialis negatively alters gingival cell mitochondrial bioenergetics
Andrea Baeder, MPH, DMD Candidate 2018; Kiran Napa, MS, DMD Candidate 2018; Sarah Rayburn,
DMD Candidate 2018; Jeffry E. Witt; Madison G. Miller; Shalene H. Wilcox, PhD; Duane R. Winden,
PhD; Paul R. Reynolds,PhD; Benjamin T. Bikman PhD
Presenting Author
Andrea Baeder
Author Affiliations
1: Roseman University of Health Sciences
2: Brigham Young University
Purpose
As the prevalence of the metabolic syndrome escalates worldwide, increasing scrutiny is identifying
previously unappreciated factors involved in the etiology of metabolic disruption. Periodontitis, and the
amplified systemic inflammatory tone that accompanies it, has been implicated as a contributor to
metabolic disruption, particularly through pathogenic changes in mitochondrial function.
Methods
To test the mitochondrial- specific consequences of gingival inflammation, which typifies periodontitis,
we treated gingival cells with LPS from P. ginigivalis, a key periodontal pathogen.
Results
LPS- treated gingival cells had a greater amount of mitochondrial complex IV, but not other complexes,
and an overall increased rate of mitochondrial respiration. However, this apparent improvement did not
translate to improved mitochondrial function; LPS-treated cells produced significantly less ATP.
Additionally, as evidence of periodontal-related oxidative stress, these same cells elicited an over twofold
increase in the rate of H2O2 emission, a key reactive oxygen species.
Conclusions
Altogether, these findings support the theory that periodontitis elicits a robust oxidative stress response
that may exacerbate systemic metabolic function.
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Roseman University of Health Sciences – College of Dental Medicine
7: Semi-Synthetic Glycoaminoglycan Ethers Inhibit Ca9-22 Cell Invasion Induced by CSE
Stephanie Sue, DMD candidate 2019; Madison Mick, DMD Candidate 2019; Paul R. Reynolds, PhD;
Juan Arroyo, PhD; Shalene H. Wilcox, PhD; Camilo Mejia, BS candidate 2017
Presenting Author
Stephanie Sue
Author Affiliations
1: Roseman University of Health Sciences
2: Brigham Young University
Objectives
Oral squamous cell carcinoma is a common disease affecting approximately thirty thousand people in the
United States each year. One of the major causes of such cancer is exposure to tobacco smoke. The
mechanistic effects to of secondhand smoke in the development of gingival carcinoma are limited and still
warrant investigation. SAGEs are inflammation modulating sulfated polysaccharides known to inhibit
RAGE receptors. Our objective is to use SAGE as a modulating factor of Ca9-22 cell invasion during
CSE treatment.
Methods
Ca9-22 cells were cultured using RPMI supplemented with 10% of fetal calf serum. Cells were cultured in
the presence of 0.05% CSE with or without SAGEs (50ug/mL). Real invasions were performed.
Results
Treatment of cells with CSE: 1) showed increased invasion by 1.8 fold (p<0.0001), and 2) SAGEs
addition showed a reduction by 1.8 fold (p<0.0003). This reduction brought the invasion levels to control
levels.
Conclusions
We conclude that SAGEs are sufficient to reduced the increased cell invasion in gingival cancer cells
induced by CSE. This result could be useful in providing avenues that could explain the role of second
hand smoke in the development of oral squamous cell carcinoma. This research was supported by
institutional research funds from Roseman University.
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Roseman University of Health Sciences – College of Dental Medicine
8: Gas6 Increases Invasion of Ca9-22 Gingival Cancer Cells
Evan Whisenant, DMD Candidate 2019, Bihishta Abdul Wase, DMD Candidate 2019, Margaret Nguyen,
DMD Candidate 2019, Shalene H. Wilcox, Ph.D Juan A. Arroyo, Ph. D Paul R. Reynolds Ph.D
Presenting Author
Evan Whisenant
Author Affiliations
1: Roseman University of Health Sciences
2: Brigham Young University
Objectives
Oral squamous cell carcinoma (OSCC) is a common disease affecting around 30,000 people in the United
States each year. Growth arrest-specific 6 (Gas6) has been shown to be increased in the serum of patients
with OSCC. The (Gas6) protein is known to induce different responses in cells including prevention of
apoptosis and enhanced cell migration and invasion. Gas6 binds and induces signaling through the AXL
receptor tyrosine kinase. Our objective was to identify the role and mechanism of Gas6-AXL interaction
during invasion of gingival epithelial cells (Ca9-22).
Methods
Ca9-22 cells were incubated in the presence or absence of Gas6. Real time invasion was determined and
culture cells were lysed for western blot analysis.
Results
We observed: 1) Gas6 treated cells show a 26-fold increase in invasion (p<0.002); 2) AXL expression
increased 1.5 fold (p<0.05); 3) ERK decreased 2 fold (p<0.05); and 4) there was no change in AKT
(p<0.05).
Conclusions
From this data we can conclude that activation of AXL receptor by Gas6 increases invasion in OSCC by
binding to the AXL receptor. The interaction of this invasion was associated with decreased ERK
pathway. This study could be helpful in determining the different avenues of invasion in OSCC cells. This
work was supported by institutional research funds from Roseman University.
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Roseman University of Health Sciences – College of Dental Medicine
9: Regulation of Inflammation in Oral Squamous Cell Carcinoma with Zerumbone
Lauren Simon, DMD Candidate 2020; Leeanne Harden, DMD Candidate 2020; Zachary Hansen, DMD
Candidate 2019; Shalene Wilcox, PhD
Presenting Author
Lauren Simon
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Objectives
Chronic inflammation is a phenomenon that is associated with tumor progression and oral
squamous cell carcinoma (OSCC). While early detection combined with current therapeutics used to treat
OSCC are effective, many have undesirable toxicities and side effects, warranting investigation into
potential alternative therapeutics. Zerumbone (ZER) is a naturally occurring compound derived from
members of the Zingiberaceae family that has produced promising anti-proliferative, antioxidant, antiinflammatory, and anticancer effects in various other forms of cancer that arise throughout the body.
However, there is limited literature available specifically pertaining to OSCC and the role that ZER may
have in inhibiting inflammation. This study focuses on the regulation of cancer-related inflammation in
the Ca9-22 cell line in response to ZER treatment.
Methods
10 uM and 20 uM ZER were introduced in vitro to Ca9-22 cells for 4 or 24 hours and inflammatory
markers were visualized with immunoblotting.
Results
A significant decrease in phosphorylated STAT3 expression in OSCC was observed upon exposure to
both low and high concentrations of ZER.
Conclusions
The failure of the signal transducer and activator of transcription 3 (STAT3) induction suggests that in
certain concentrations, ZER may inhibit the STAT3 pathway, and as a result, inhibit cancer-related
inflammation that is observed in Ca9-22 cells.
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10: Zerumbone Induced Autophagy in Oral Cancer Cells
Leeanne Harden, DMD Candidate 2020; Lauren Simon, DMD Candidate 2020; Zachary Hansen, DMD
Candidate 2019; Shalene Wilcox, PhD
Presenting Author
Leeanne Harden
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Objectives
Zerumbone, a cyclic sesquiterpene found in Zingiber zerumbet Smith (Asian ginger), has been shown to
possess many chemopreventative traits, including induced autophagy in prostate cancer cells. The purpose
of this study was to determine if an increase in autophagy could also be accomplished in oral cancer cells.
Methods
Squamous oral carcinoma cells of the gingiva (Ca9-22) were treated in vitro with 10 uM or 20 uM
zerumbone for 24 hours and then markers of autophagy were assessed using immunoblotting.
Results
Treated oral cancer cells showed an increasing trend of LC3-II compared to LC3- I, with a significant
increase in LC3-II formation compared to the controls, indicating an increase in autophagosome
formation.
Conclusion
The results suggest zerumbone can be used to regulate tumorigenicity in oral cancer cells by inducing an
autophagous pathway.
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11: Anti-inflammatory effect of Zerumbone on human gingival fibroblast (HGF-1) cells.
David C. Walker, DMD Candidate 2020; Francois-Marc Truc, DMD Candidate 2020; Seth Sitton, DMD
Candidate 2020; Shalene Wilcox, PhD
Presenting Author
David Walker
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Abstract
Inflammation is a key marker in periodontitis and leads to inflammation of the periodontium. While
current treatment has focused on prevention via oral hygiene and nonsurgical cleaning of the gum and
underlying tooth structure little has been to help in decreasing inflammation caused by periodontitis.
Zerumbone is a naturally occurring substance that has been tested and found to have anti-inflammatory
properties. Due to its benign and non-toxic properties in humans it may be found to be a useful agent in
the treatment of inflammation of the gingiva. This study focuses on the use of Zerumbone in reducing key
markers within periodontal prone gingiva cells.
Method
5ug/mL of LPS combined with 10 or 20 uM of Zerumbone were introduced in vitro to HGF1 cells for 24
or 48 hours and inflammatory markers will be visualized using immunoblotting and RT-PCR.
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12: Chemical stability of progesterone in compounded oral rapid-dissolve tablets
Minh Thi Le, PharmD Candidate 2018; Amy Hong Nguyen, PharmD Candidate 2018; Gabriel
Velazquez, MS; Casey Sayre, PharmD, PhD ; Venkata K. Yellepeddi, B.Pharm, PhD
Presenting Authors
Minh Thi Le & Amy Hong
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose
Progesterone is commonly prescribed for various indications. Where commercial dosage strengths are
unavailable, oral rapid-dissolve tablets (RDT) may be compounded. Storage conditions and excipients
used in compounding may have an impact on the amount of progesterone delivered to the patient. To
ensure stated potency of a product, the United States Pharmacopeia-National Formulary (USP-NF)
recommends beyond use dating of six months for nonaqueous formulations, or the stated expiration date
of any active pharmaceutical ingredient (API), whichever is earlier. Beyond use dates may extend beyond
the mandated 6 months, however, these must be supported by evidence. The purpose of this study is to
evaluate the chemical stability of progesterone RDT and establish an evidence based beyond use date.
Methods
Samples of progesterone RDT of two different strengths (25 mg and 200 mg) were pulverized using a
mortar and pestle, and dissolved in methanol to a final concentration of 100 µg/ml. High performance
liquid chromatography analysis utilized a Phenomenex® Kinetex® column (C18, 3.9 mm ID X 15 cm, 3
µm particle size). The mobile phase consisted of Solution A (dehydrated alcohol/ isopropyl alcohol/
methanol at 90:5:5 % respectively) 55 % and deionized water 45% at 1 ml/min in isocratic mode. The
injection volume of each sample was 10 µl and the detection wavelength was 245 nm. The stability
studies were performed under accelerated conditions of temperature (60 °C) and humidity (75% RH)
representing time periods 6 months and 12 months. Both standards and samples (n = 2) were analyzed in
triplicates at three time points (0, 6, and 12 months).
Results
Quantitative measurements for the 6 month and 12 month analysis revealed both compounded dosage
forms retained more than 95 % and 85% respectively of the stated initial potency. Our data suggests that
compounded progesterone RDT preparations maintain chemical stability per USP standards (± 10%) for
up to 6 months in each of the tested samples under the aforementioned conditions.
Conclusion
In conclusion, the stability of progesterone in RDT formulation was under acceptable limits for label
claim and the beyond use dating of 6 months is appropriate according to USP guidelines.
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13: Comparative evaluation of progesterone potency in various compounded dosage forms
Casey L. Sayre, PharmD, Ph.D.; Leah Dungca, PharmD Candidate 2018; Christine Nguyen, PharmD
Candidate 2018; Michael Tsui, PharmD Candidate 2018; Quyen Uong, PharmD Candidate 2018;
Christopher Cox, PharmD; Venkata Kashyap Yellepeddi, B.Pharm.,Ph.D.
Presenting Authors
Leah Dungca, Christine Nguyen, Michael Tsui & Quyen Uong
Author Affiliations
1: Roseman University of Health Sciences
2: Smith Rexall Drug Company
Purpose
Progesterone is a naturally occurring progestin that is available as an active pharmaceutical ingredient for
compounding use. It is a white or creamy white, crystalline powder insoluble in water, soluble in alcohol
and partially soluble in vegetable oils. It is commercially available as an oral capsule, intramuscular
injection, and a topical cream and gel. It is typically compounded in different dosage forms including
suppositories, troches, capsules, nasal sprays, creams, ointments, and gels. Through these various delivery
systems, progesterone is used to treat dysfunctional uterine bleeding, amenorrhea, endometriosis and
premenstrual tension. It is an important component in hormone replacement therapy for post-menopausal
women. In order to alleviate menopausal symptoms without increasing side effects, finding different
strengths and dosage forms of therapies using hormones is important in maintaining quality of life and
improving patient outcomes. The purpose of this study is to evaluate the potency of progesterone in five
compounded preparations based on United States Pharmacopoeia (USP) guidelines.
Methods
The HPLC analysis was performed using Waters® 2695 Alliance® instrument equipped with Waters®
2996 PDA detector and Empower 3 software. The column was Phenomenex® Kinetex®, C18 (L1)
column with 3.9 mm (i.d) X 15 cm dimensions with particle size 3 µm. The mobile phase was acetonitrile
and water at 1:1 ratio pumped at 1 ml/min flow rate in isocratic mode and at 280 nm detection
wavelength. Progesterone was extracted from all samples based on methods specified in USP for each
formulation.
Results
The HPLC method for progesterone resulted in a single, sharp peak without any interfering substances.
USP chromatographic parameters such as tailing factor, k prime, and USP plate count were within
prescribed USP limits. The potency of progesterone in the compounded formulations (rapidly dissolving
tablets, troches, creams etc.) assessed was between 78-98% which is within acceptable limit established
by USP.
Conclusions
In conclusion, the potencies of progesterone in various compounded formulations were under acceptable
limits for label claim according to USP guidelines.
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14: Drug Therapy Attenuates Progression of Osteoarthritis in the Temporomandibular Joint
Charles Higham, DMD Candidate 2019; Alex Woo, DMD Candidate 2019; Hana Lim, DMD Candidate
2019; Victoria Nguyen, DMD Candidate 2019; Michael Thomas, DMD Candidate 2019; Siri Sarva, DMD
Candidate 2019; Alejandro Arango, DMD Candidate 2019; Robert Seegmiller, PhD.
Presenting Author
Charles Higham
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Objectives
The objective of this study is to obtain data in support of the hypothesis that a chemical block in the form
of drug therapy will ameliorate the inflammatory signaling pathway of Tgf-ß1 observed during
osteoarthritic (OA) progression in the temporomandibular joint (TMJ) using a genetic mouse model.
Methods
A murine OA model developed in our laboratory displaying the heterozygous chondrodysplasia gene
(cho/+), a Col11a1 mutation, was used in the current experiment. The animals were divided into two
groups, i.e., drug treatment (n=6) and vehicle control (n=6). Under IACUC protocol #150901 the
experimental animals were administered the drug via their drinking water which was replaced weekly.
Animals were monitored for weight gain and drinking behavior throughout the study. Following the
seven- month treatment period animals were euthanized and the TMJs were collected and analyzed for
histopathological discrepancies between treatment and control groups. Briefly, tissues were fixed in 4%
paraformaldehyde, decalcified, embedded in paraffin, sectioned, and stained with Safranin O to visualize
proteoglycans found in the condylar cartilage. Tissues were counterstained with Fast Green. Using the
Modified Mankin and OARSI scoring systems, the degree of staining and OA progression was evaluated
comparing treatment and control groups. Further, immunofluorescence microscopy was used in selected
tissue samples to evaluate differences in expression of the inflammatory mediator Tgf-ß1.
Results
Results of the current investigation will be presented testing the hypothesis that, relative to the control
group, heterozygous animals receiving drug therapy showed diminished degeneration of condylar
cartilage, confirmed by a statistically lower histopathology score and decreased expression of Tgf-ß1 in
the TMJ.
Conclusions
Via drug therapy, this study aims to improve treatment of OA in the TMJ by targeting the membrane
receptor thereby blocking Tgf-ß1, a key molecular intermediate in the progression of the disease.
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15: The role of drug therapy in attenuating the progression of osteoarthritis in the
temporomandibular joint in a genetic mouse model
Charles Higham, DMD Candidate 2019; Alex Woo, DMD Candidate 2019; Hana Lim, DMD Candidate
2019; Victoria Nguyen, DMD Candidate 2019; Michael Thomas, DMD Candidate 2019; Siri Sarva, DMD
Candidate 2019; Alejandro Arango, DMD Candidate 2019; Robert Seegmiller, PhD.
Presenting Author
Alejandro Arango
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Design
A murine OA model (E. Long et al., 2016) was used in the experiment displaying the heterozygous
chondrodysplasia gene (cho/+), a Col11a1 mutation. The animals were divided into two groups, i.e., drug
treatment (n=6) and vehicle control (n=6). Under IACUC protocol #150901 the experimental animals
were administered the drug via their drinking water which was replaced weekly. Animals were monitored
for weight gain and drinking behavior throughout the study. Following the seven-month treatment period
animals were euthanized and the TMJs were collected and analyzed for histopathological discrepancies
between treatment and control groups. Briefly, tissues were fixed in 4% paraformaldehyde, decalcified,
embedded in paraffin, sectioned, and stained with Safranin O to visualize proteoglycans found in the
condylar cartilage. Tissues were counterstained with Fast Green. Using the Modified Mankin and OARSI
scoring systems, the degree of staining and OA progression was evaluated comparing treatment and
control groups. Further, immunofluorescence microscopy was used in selected tissue samples to evaluate
differences in expression of the inflammatory mediator Tgf-ß1.
Results
Results of the current investigation will be presented testing the hypothesis that, relative to the control
group, heterozygous animals receiving drug therapy showed diminished degeneration of condylar
cartilage, confirmed by a statistically significant lower histopathology score, and decreased expression of
Tgf- ß1 in the TMJ.
Conclusion
Via drug therapy, this study aims to improve treatment of OA in the TMJ by targeting the membrane
receptor thereby blocking Tgf- ß1, a key molecular intermediate in the progression of the disease.
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16: A Model of Diabetic Peripheral Neuropathy
Michael Bradshaw, BS Candidate 2018; Jeffrey Brown, BS Candidate 2018; Kyril Cole, BS Candidate
2018; Whitney Harris, BS Candidate 2017; Kody Hasebi, BS Candidate 2018; Ysabella Del Rosario, BS
Candidate 2017; Sara Werner, BS Candidate 2017; Bryan Witt, BS Candidate 2017; Beverly Roeder,
DVM; Alonzo Cook, PhD
Presenting Author
Whitney Harris
Author Affiliations
Brigham Young University
Purpose
74% of diabetic patients are estimated to suffer from diabetic peripheral neuropathy (DPN). DPN patients
report sensations of burning, shooting, and lancinating pain. Most treatments only address symptoms of
DPN. Analgesics reduce pain but cannot recover lost sensory function. Studies have shown that in times
of hyperglycemia there is an increased presence of the enzyme aldose reductase in some regions of the
body. In the polyol pathway, aldose reductase catalyzes the conversion of glucose into a storable
substance called sorbitol. Normally sorbitol is then converted into fructose and later used in glycolysis.
Due to high glucose levels in diabetic patients, excess sorbitol is produced and accumulates within the
myelin sheath, or Schwann cells, which cover the nerves. Because of the hydrophilic nature of sorbitol,
water is pulled into the Schwann cell, causing it to swell, thereby putting pressure on nerves. We
hypothesize this to be a major cause of DPN.
Methods
Our study aimed to reduce excess sorbitol accumulation by demyelinating the nerves using
lysophosphatidylcholine (LPC), thereby reducing pressure, followed by remyelination via nerve growth
factor (NGF). Rats were monitored and tested for a period of 35 weeks. During this time, they were given
insulin to manage their diabetes. Three tests were used to measure nerve function via mechanoreceptor
and thermoreceptor function and digit span. All tests were conducted on the back left foot 3 times a week.
Results
The results from the tests were inconclusive with disagreeing results from each test indicating a delayed
or low level of neuropathy.
Conclusion
Using all three forms of nerve testing – mechanoreceptor, thermoreceptor, and digit span – while
continuously ministering insulin is a new and superior model for studying diabetic peripheral neuropathy.
Via the novel combination of three tests, this method provides a more comprehensive view of the level of
neuropathy developed, and the administration of insulin allows the rats to more closely mimic the
condition in humans by mimicking treatment, while also retaining a superior survival rate.
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Roseman University of Health Sciences – College of Pharmacy
17: Prevalence of Lantus vial use beyond 28 days in a Medicaid population
Judith Turner, DVM, PharmD; Elizabeth Unni, PhD, MBA, BPharm; Jennifer Strohecker, PharmD,
BCPS; Jacob Henrichs, BS, MPH
Presenting Author
Judith Turner
Author Affiliations
1: Roseman University of Health Sciences
2: Molina Healthcare
Purpose
With ~30% of individuals with diabetes using insulin in the US, the objectives of this study are to
determine 1) the proportion of the study sample that uses each Lantus vial for longer than 28 days, 2) the
reasons for the extended use, and 3) the impact of this extended used on glycemic control and occurrence
of injection site infections.
Methods
This study will have two phases. Phase I will answer Aim1 using a retrospective database analysis of
Lantus 10-ml vial use by the adult Medicaid population with type 2 diabetes and served by Molina
Healthcare, a managed care organization. Only patients that have a co-pay of $5 or less per Lantus vial in
2015 will be included in the study. Phase I will identify the patient subset using each Lantus vial for
longer than the recommended 28 days. Other data collected will include age, gender, continuous
enrollment with Molina Medicaid during 2015, and co-pay for Lantus. Phase II will answer Aims 2 and 3
using a cross-sectional survey design on the identified subset of population who used Lantus vial more
than 28 days. A randomized subset of these patients will be surveyed. For Aim2, the survey items will
include self-reported Lantus use, reasons for using Lantus past 28 days, and knowledge about Lantus
expiration after 28 days. For Aim 3, questions on self- reported HbA1C level and occurrence of infections
will be asked.
Results
Data collection/results pending. The study results will gain an understanding of the prevalence of Lantus
use beyond 28 days and the reasons for it.
Implications/Conclusions
If the results conclude that patients are unaware of the recommended 28-day limit for use of Lantus vials,
which may increase their risk for infection or suboptimal glycemic control, patient education
interventions can be implemented by pharmacists in the future.
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18: Biophilic Medicines: Does the Preference for Natural Affect Perception of Pharmaceuticals?
Cristina Hamacher, PharmD Candidate 2019; Tara Winter, PharmD Candidate 2019; Christopher Larios,
PharmD Candidate 2019; Elizabeth Unni, PhD; Casey L. Sayre, PharmD, PhD
Presenting Author
Cristina Hamacher
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose
Patient beliefs about medicines have been shown to influence medication adherence. According to the
Necessity-Concerns Framework, these beliefs constitute both the perceived need and the perceived
concern about a medication. Biophilia is a term that describes the human preference for natural things.
Interestingly, ideational preference for natural medicines, what we call medicinal biophilia, has also been
documented. We hypothesize that the positive properties of natural medicines may be transmitted to
pharmaceuticals through the psychological principle of contagion, wherein the perception of a
pharmaceutical is improved by being in direct contact with a natural medicine; thereby modulating patient
beliefs about medication. This could be used as a formulation strategy wherein a pharmaceutical is
combined with a natural medicine to increase patient acceptance and adherence to a medication. The
primary objective of this study is to determine if there is a difference in the beliefs about medicines, when
the medicine is perceived as a non-natural pharmaceutical versus a “naturalized” pharmaceutical/natural
medicine combination product. The second objective is to look for a correlation between any observed
change in beliefs about medicines and self-reported medicinal biophilia.
Methods
The study will be a cross-sectional survey design. The study subjects will be recruited from a local
grocery store pharmacy chain. The inclusion criteria include adults over 18 years old taking medicines for
hypertension. The patients will be randomly divided into two groups. The questionnaire will include
questions measured by the Beliefs about Medicines Questionnaire (BMQ), preference for natural
medicines, and medication adherence. Both groups will answer the same questions except for BMQ. For
BMQ, one group will answer the items based on their current antihypertensive medicine, the other group
will answer the items based on a hypothetical reformulated natural antihypertensive. The BMQ scores
will be calculated and compared for both the cohorts using independent samples t-test. Correlation
coefficients will be calculated between the preference score and belief scores. A multiple regression
analysis will be used to determine the influence of patient beliefs in predicting adherence to medicines. A
cluster analysis will be used to segment the respondents based on beliefs in medicines and preference to
natural products.
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19: Adaptations in gaze, postural sway, balance, and participation after home-based training in
persons with multiple sclerosis
Hina Garg,PT, MS, PhD; Michael C Schubert, PT, PhD; Eduard Gappmaier, PT PhD; Bo Foreman,PT,
PhD; Jim Sibthorp,PhD; Leland E Dibble, PT, PhD
Presenting Author
Hina Garg
Author Affiliations
1: Rocky Mountain University Health Professions
2: University of Utah
Purpose
Demyelination of vestibulo-ocular and vestibulo-spinal pathways in the brainstem and cerebellum may
adversely affect gaze, posture, and balance in multiple sclerosis (MS); however, the effect of gaze and
postural stabilization (GPS) training on these measures remains unexplored. We aimed to determine the
effect of 2-week, home-based GPS training on gaze stability, postural sway, dynamic balance, and selfreported participation measures in people with MS.
Methods
Nineteen ambulatory people with MS, with no concurrent relapses but at fall risk, were recruited.
Outcomes included gaze stability (vestibuloocular gain, number of compensatory saccades per head
rotation [CS/HR], latency of CS onset and gaze position error [GPE]); postural stability (sway amplitude
[mediolateral (ML) and anteroposterior (AP)] and total sway path); dynamic balance (Functional Gait
Assessment [FGA] and Four Square Step Test [FSST]); and self-reported participation (Activitiesspecific Balance Confidence [ABC] and Dizziness Handicap Inventory [DHI]). Home- based GPS
training comprised two sitting horizontal gaze stability and two standing postural stability exercises
performed 4 times per day for a total of 20 minutes per day for 2 weeks. Pre- and post-training differences
were determined by separate Wilcoxon signed rank tests.
Results
Participants demonstrated significant (P < .05) changes in vestibulo-ocular gain, CS/HR, ML sway
amplitude, FGA, FSST, ABC, and DHI. No significant differences were observed in CS latency, GPE, AP
sway amplitude, and total sway path.
Conclusions
The GPS training resulted in improvements across the entire spectrum of outcome measures, highlighting
its efficacy in people with MS. Gaze stability was achieved by recruiting substitutive oculomotor
strategies (CS/HR) while postural stability was achieved by ML sway adaptations. Consistent
improvements in the dynamic balance performance and self-report participation measures following the
GPS training suggest a clinically meaningful effect. Future research should examine the efficacy of
training using a randomized clinical trial design, examine skill transfer (passive versus active head
rotations), and test for long- term retention of improvements in people with MS.
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20: High fatigue levels affect functional mobility, quality of life, and depression in people with
multiple sclerosis
Hina Garg, PT, MS, PhD; Eduard Gappmaier, PT, PhD
Presenting Author
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Author Affiliations
1: Rocky Mountain University Health Professions
2: University of Utah
Purpose
Fatigue is a commonly presenting symptom in people with Multiple Sclerosis (MS) but its association
with other MS-related impairments remain unclear. We aimed to determine the effect of different levels of
fatigue on disability, performance-based and self- reported functional mobility, depression, and physical
and mental Quality of Life (QOL) in people with MS.
Methods
Ninety-one individuals (30 male, 61 female; mean [SD] age, 54.3 [11.9] years; diagnosis duration, 13.6
[9.8] years; Expanded Disability Status Scale [EDSS] score, 5.3 [1.5]) with clinically definite MS and no
concurrent relapses were included and retrospectively analyzed. Subjects were divided into two groups
based on a Modified Fatigue Impact Scale–5 (MFIS-5) cutoff score: Group LF (n = 34, MFIS-5 ≤ 10,
representing low levels of fatigue) and Group HF (n = 57, MFIS-5 > 10, representing high levels of
fatigue). Functional mobility measures included the 8-feet Timed Up and Go (TUG), Activities-specific
Balance Confidence (ABC), and 12-item Multiple Sclerosis Walking Scale (MSWS-12). Depression was
assessed by Beck Depression Inventory–Fast Screen (BDI-FS), and QOL was determined by physical and
mental composites of the Multiple Sclerosis Quality of Life–54 (MSQOL-54) questionnaire. MannWhitney tests for independent samples were used for nonparametric between-group statistical analysis.
Results
High fatigue levels (MFIS-5 > 10) were noted in 62.6% of the people with MS. As compared with Group
LF, Group HF demonstrated significantly (p<0.05) impaired TUG, ABC, MSWS-12, BDI-FS, physical
and mental QOL. EDSS score was similar across both groups.
Conclusions
Fatigue is a predominant symptom in people with MS. Individuals with high fatigue levels exhibit
significant and clinically meaningful impairments in performance-based as well as self-reported
functional mobility, depression, and physical and mental QOL. Therefore, effective interventions
targeting fatigue may result in improvements in functional performance, depression, and QOL in people
with MS. Neurologic disability was not found to be related to the level of fatigue experienced by people
with MS.
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21: Pharmacists' Perceptions of a Newly-implemented Discharge Counseling Initiative
Michael Curcio, PharmD Candidate 2017; Nicole Tito- Agustin, PharmD Candidate 2017; Dustin Grant,
PharmD, BCPS
Presenting Author
Mike Curcio
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose
At many institutions around the country, pharmacists are optimizing patient care by providing clinical
services throughout a patient's hospital stay. Pharmacists perform medication reconciliation upon
admission, provide inpatient monitoring, and educate the patient upon discharge. Pharmacist-led
discharge counseling has been shown to reduce medication errors, return visits to emergency
departments, and hospital readmission rates. The purpose of this study was to identify pharmacists'
perceptions of a new discharge counseling initiative at Intermountain Medical Center in Murray, Utah.
Methods
A link to an online survey was distributed via email to pharmacists and pharmacy residents in critical
care, cardiology, medicine, transplant, and ambulatory patient care. All responses to the questionnaire
were anonymous and participation in the survey was voluntary. The results of the survey were compiled
after a two-week period.
Results
A total of 37 pharmacists completed the survey. Over 86% of participants (26) agreed or strongly agreed
that discharge counseling is a valuable use of their time, and 83.3% (25) agreed or strongly agreed that
they have made meaningful interventions while providing discharge counseling. The vast majority of
participants (25, 86.2%) reported frequently making educational interventions regarding new medications
at discharge. Around 1/3 reported that that they frequently make interventions regarding cost, wrong dose,
and indications without an appropriate drug. Participants believed that interventions regarding new
medication education, drug-drug interactions, and indications without an appropriate drug were the most
impactful. Lack of time was a barrier to providing adequate discharge counseling reported by a majority
of respondents (16, 55.2%). Participants suggested that hiring a dedicated pharmacist, receiving earlier
notification about discharge patients, and improving communication with the care team would improve
the discharge counseling process.
Conclusions
In general, the surveyed pharmacists find value in discharge counseling and feel like a valued member of
the patient's care team while providing this service. Additionally, most surveyed pharmacists have been
able to make meaningful interventions while providing this service to patients. Our study identified
several gaps in the discharge counseling process and potential solutions to rectify these gaps.
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22: Use of oral antibiotic treatment for pneumococcal bacteremia in hospitalized patients: a
retrospective review
Shazia Ahmad, PharmD Candidate 2018, Trinh Do, PharmD Candidate 2018
Presenting Author
Shazia Ahmad
Author Affiliations
1: Intermountain Healthcare
2: Roseman University of Health Sciences
Background
Extensive research supports the practice of intravenous to oral conversion of antibiotic therapy in patients
who require hospitalization. The conversion provides an alternative approach to successfully eradicate
patient’s infections and also decrease hospital costs and potential complications associated with
intravenous administration. In the treatment of community acquired pneumonia, the method of switching
intravenous antibiotic medications to oral antibiotics has been well documented. However, data
supporting the conversion in patients with pneumococcal bacteremia is insufficient. The objective of this
study is to compare the efficacy of switching intravenous antibiotic medications to oral dosage forms in
hospitalized patients with pneumococcal bacteremia.
Methods
Patients will be identified utilizing microbiology records and the Enterprise-wide Data Warehouse. The
inclusion criteria for patients in the study is as follows: patients were admitted to Intermountain
Healthcare between September 1, 2007 and August 31, 2015, are at least 18 years of age or older, have at
least one positive blood culture for Streptococcus pneumonia, and received at least one dose of antibiotic
during hospitalization. Patients with infections that require prolonged intravenous antibiotic therapy such
as, osteomyelitis, endophthalmitis, orbital cellulitis, meningitis, endocarditis, brain abscesses, or other
CNS infections will be excluded from the study. Patients who meet inclusion and exclusion criteria will
be placed into one of two groups: patients who were switched from intravenous to oral antibiotics and
patients who were not switched and received only intravenous antibiotics for the course of therapy. The
primary composite endpoint is all-cause mortality, clinical or microbiologic failure within 30 days after
diagnosis and readmission within 30 days. Secondary endpoints include the individual components of the
primary outcome, hospital length of stay, and safety. Clinical failure will be defined as readmission
within 30 days requiring treatment of an infection from the same source or development of development
of metastatic infection on therapy. Safety will be assessed as rate of catheter-related infection/phlebitis,
deep vein thrombosis, Clostridium difficile infections and adverse drug reaction.
Results
A total of 646 patients have been identified through microbiology records and the Enterprise-wide Data
Warehouse. The preliminary, descriptive data for the first 200 patients will be presented.
Conclusions
N/A
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23: BID vs. q12 hour dosing of vancomycin
Bailee Binks PharmD Candidate 2017, Karalynne Thacker PharmD Candidate 2017, Simon Pence
PharmD BCOP
Presenting Author
Bailee Binks
Author Affiliations
1: Roseman University of Health Sciences
2: Utah Valley Hospital
Purpose
Vancomycin is an important antibiotic for treating gram positive organisms that are resistant to betalactams including MRSA. Vancomycin is a time dependent antibiotic meaning the ratio of the 24 hour
area under the concentration time curve (AUC) to minimum inhibitory concentration (AUC/MIC ratio)
determines the efficacy of vancomycin.1Patients admitted to the hospital typically receive vancomycin
every 12 hours if given twice daily. Because of dosing convenience, hours of operations, and patient
adherence the infusion services at Utah Valley often give patients vancomycin outside of the 12 hour
range. One out of every 1000 patients in the United States receives outpatient antibiotic therapy every
year.2 This study aims to determine if variation from a strict 12 hour schedule effects patient outcomes or
therapeutic drug monitoring.
Methods
Patients who received vancomycin twice daily for the past two years are included in this analysis. All
included patients that received vancomycin were assessed for age, gender, diagnosis, length, trough
levels, outcomes, and adverse drug reactions. These data were compared to average outcomes from
patients receiving vancomycin every 12 hours.
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24: Unlocking the Key to Height through Shawn Bradley's SNP Combination
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Tschanz; Ronald G. Munger; Christopher D. Corcoran; Maegan Leary, BS; Josue Gonzalez, PhD
Candidate 2020; John Kauwe, PhD
Presenting Author
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3: Department of Psychology, Utah State University, Logan, Utah
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6: Center for Epidemiologic Studies, Utah State University, Logan, Utah
Purpose
Shawn Bradley is an extremely tall former professional basketball player while having no known medical
condition. Giantism, a disease that is manifested mainly in the form of abnormal height, usually is
manifest with other physical disabilities. Shawn Bradley’s genome has been examined to determine the
cause of his phenotype by using the large population study by the GIANT consortium. It has been
previously determined that Mr. Bradley’s rare condition is caused by a rare combination of common
SNPs (single nucleotide polymorphisms), determined using a polygenic risk score, (a sum of traitassociated alleles across many genetic loci estimated from a genome-wide association study). The study
showed that Mr. Bradley is a significant outlier and suggested that common genetic variants influence his
height. We have also identified 10 rare variants that are candidates for additional influence on height.
Methods
By using the GIANT consortium data, we will locate and analyze 10 rare SNPs that contribute to Mr.
Bradley's abnormal height in addition to the common SNPs. To do this, primers were designed, the PCR
was run on DNA surrounding the significant SNPs, and the results of the PCR were found on an
electrophoresis gel. Once bands were obtained from the electrophoresis gel, the PCR product was cleaned
and sequenced. The DNA sequence was thus annotated to determine the identity of the nucleotide that
Shawn Bradley has at that SNP position. By comparing Mr. Bradley’s SNPs to the general population, it
became clear as to the phenotypic effects and frequency of these SNPs in the general population. Further
research can now be conducted to analyze factors such as environment, non-additive loci, epistasis, and
gene and environment interactions. Height is also a complex polygenic trait that can serve as a model for
other complex traits and diseases. Studying height is an easy, non-invasive phenotype to study and
develop models for future genomic analysis. While expected explanations for his rare height include rare
genetic variants and environmental factors (eg, diet), we present evidence that Shawn Bradley’s extreme
height is strongly influenced by an extremely rare combination of common SNPS.
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25: Identifying Trends in Physical Therapy Interventions During Acute Inpatient Rehabilitation:
Results from the TBI Practice-Based Evidence Project
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Presenting Author
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6: Rocky Mountain University of Health Professions
Purpose
Approximately 2.5 million individuals sustain a traumatic brain injury (TBI) annually, 17% of which are
hospitalized and treated in acute inpatient rehabilitation (IR) facilities. Current practice patterns include
three hours of daily skilled services; however, physical therapy (PT) interventions tend to vary due to
cognitive impairment level assessed via Functional Independence Measure (FIM™) scores. The purpose
of this study is to describe PT interventions received by individuals during acute IR following TBI based
on their impairment level.
Methods
Participants (2,116) ≥14 years old (mean age=44.5 ± 21.3, M=1,534; F=582) with TBI and admitted to
one of 10 IR facilities, as part of a larger traumatic brain injury-practice based evidence project (TBIPBE), were included in this study. The TBI-PBE project documented interventions (PT, OT, ST) over a
three-year period (2008-11). Data for PT interventions were organized into PT activity groups and
categorized into five groups based on their FIM scores.
Results
Trends for PT activities included: assessment, preparation time, pre-functional, transitional movement,
therapeutic exercise, pre-gait/standing, gait, resting, stairs, wheelchair mobility, and advanced
gait/community mobility. Specifically, gait, transitional movement, and therapeutic exercise were the
most common PT activities performed across all groups irrespective of impairment based on FIM scores.
Pre- gait/standing and advanced gait occurred in all groups, though with fewer participants.
Conclusions
PT activities received by TBI participants across all 10 IR facilities appeared to be uniform irrespective of
cognitive functioning and FIM scores. Current practice trends favor PT interventions that include gait,
transitional movement, and therapeutic exercises, regardless of the level of cognitive functioning, though
the intensity levels may vary. These interventions may lead to increasing function while decreasing the
need for dependence on others, however the impact on rehabilitation outcomes remains to be evaluated.
Further research is needed to determine what specific combinations of PT activities and dosages
contribute to the greatest gains in cognitive and motor outcomes.
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Roseman University of Health Sciences – College of Dental Medicine
26: Silver Diamine Fluoride Treatment in the Elderly
Presenting Author
David B. Prince DDS
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Purpose
To determine if treatment with Silver Diamine Fluoride (SDF) can stop the progression of recurrent decay
and reduce sensitivity under crowns that have a poor prognosis for restorability, in teeth that have decay
in furcation areas, root surfaces with decay that have a poor prognosis for restorability, and in teeth with
root sensitivity in adults 55 and older. Root caries has become a significant issue in older adults. Root
caries is the major cause of tooth loss in older adults, and tooth loss is the most significant oral healthrelated negative variable of quality of life for the elderly. [1] Decay under aging dental work, decay in
furcation areas, and deep cervical decay on root surfaces usually lead to sensitivity, need for restoration,
or loss of these teeth. The prevalence of root decay in adults over 75 is 55.9%. [2] Silver Diamine
Fluoride has been used as a treatment in children with rampant tooth decay in many countries and was
approved by the FDA in 2014. It has been commercially available to dentists in the U. S. since April.
2015. We hypothesize that treatment of elderly patients who are at high to extreme risk for caries and
sensitivity with SDF at regular 6 month intervals will stop the progression of root caries, caries present in
furcation areas and open crown margins with decay present that are non-restorable. Therefore, the
objective of this research will be to determine if regular 6 month applications of SDF arrests the
progression of root caries and promotes remineralization in these situations.
Methods
Qualifying teeth will be evaluated for restorability and the long-term success of the restoration. If
conventional treatment is deemed questionable for long term success the restorations will not be replaced
nor will the decay be removed. The lesions will be rinsed, isolated, air dried, and SDF will be applied
according to protocol. Application and reevaluation will occur at 6 month intervals and data will be
evaluated at 18-24 months.
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Roseman University of Health Sciences – College of Pharmacy
27: Moderator effect of health literacy in the relationship between illness and medication beliefs and
medication adherence
Elizabeth Unni, PhD; Olayinka Shiyanbola, PhD
Presenting Author
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1: Roseman University of Health Sciences
2: University of Wisconsin at Madison School of Pharmacy
Objective
The study objective is to determine if health literacy has a moderator effect on the relationship between
beliefs in medicines (both necessity and concern beliefs) and illness perceptions with regards to
medication adherence. Medication nonadherence is a global public health issue that offsets the clinical
benefits of a medicine and is prevalent (~ 50%) in patients taking medicines for chronic conditions. Of the
various patient-related factors that lead to medication nonadherence, patient’s beliefs in medicines and
their perceptions about illnesses are most significant. Another strong predictor of non-adherence is health
literacy.
Methods
A cross-sectional survey was administered to 155 patients taking cholesterol-lowering medications in an
outpatient clinic. Data were collected on medication adherence (4-item Morisky scale), beliefs in
medicines (Beliefs about Medicines Questionnaire), illness perceptions (Brief Illness Perceptions
Questionnaire), and health literacy (Single Item Literacy Screener). Univariate and multivariate linear
regression analysis were used to determine the moderator effect of health literacy on the relationship
between beliefs in medicine and illness perceptions with regards to adherence.
Results
In the univariate regressions, concern beliefs in medicines and illness perceptions were significant
predictors of adherence, but the moderator effect of health literacy was absent. In the multivariate
regression, a significant moderator effect was present in the relationship between necessity beliefs and
health literacy. Results demonstrated that while there was a significant positive relationship between
necessity beliefs and medication adherence in patients with adequate health literacy, the relationship was
non-existent for patients with limited health literacy.
Implications/Conclusion
While developing and providing interventions to improve medication adherence based on patient’s beliefs
in medicines, it is important to initially evaluate the patient’s health literacy. For patients with limited
health literacy, improving patients’ belief in the need for the medication (often provided by pharmacists
educating patients on medicines) may not lead to improved medication adherence.
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28: Utah Pharmacists’ Perceptions of their Role in HPV Vaccine Recommendation, Administration
and Follow-up on Series Completion
Victoria Tolentino, PharmD; Elizabeth Unni, PhD, MBA, BPharm; Jaime Montuoro, PharmD; Diane
Bezzant- Ogborn, PharmD; Deanna Kepka, PhD, MPH
Presenting Author
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Author Affiliations
1: Smith's Food and Drug
2: Roseman University; Roseman University
3: University of Utah College of Nursing
4: Huntsman Cancer Institute
Objective
Despite the current 2016 Advisory Committee on Immunization Practices (ACIP) recommendation to
administer the human papilloma virus (HPV) vaccine to all girls and boys aged 11-12 years,
administration rates in Utah, a state where pharmacists have the authority to vaccinate all ages, are among
the lowest in the nation. The study objective is to evaluate Utah community pharmacists’ knowledge and
perceptions of their role in recommending and administering HPV vaccinations, including series
completion, as well as to capture any self-identified barriers.
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Sahiba Bedi, PharmD/MBA Candidate 2018, John Tran, BS, PharmD/MBA Candidate 2018, Taylor
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Presenting Author
John Tran
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Purpose
The purpose of this study was to collect and analyze peer-reviewed journal articles related to the subject
of communication barriers in the field of pharmacy, specifically identifying communication barriers
between pharmacists and patients and their impact on patient care. The focus of the search was on the
impact that pharmacists had on the overall health outcomes of patients, medication adherence, and safety.
Methods
A literature review was conducted using PudMed Database. Peer-reviewed articles that expanded over the
past 20 years were identified using search terms "pharmacy + communication + barriers, adherence,
education, counseling, language." Both national and international literature was reviewed. The data was
analyzed to identify the barriers that limit thorough communication between patients and pharmacists,
different tools that are used by pharmacy staff to meet the needs of patients with communication
challenges, the negative impacts of the lack of communication between patients and pharmacists, as well
their views on how to improve the communication in the field of pharmacy.
Results
Of the search completed, 26 total articles were chosen for relevance to the topic. 15 articles found the
biggest hindrances to the communications between pharmacists and patients were “Language Barriers”
and “Education.” 10 articles suggested that “Cultural Differences” in regards to background and
socioeconomical status as a contributing factor. The biggest negative impact found was that patients lack
of knowledge in the side effects of medications, which lead to non-compliance and pharmacist workflow
demands and time constraints. Currently the most common tool used to address communication barriers
in the pharmacy is using interpreter services. 6 articles suggested ideas on improving communications is
to have on-going education for the patients over multiple visits to the pharmacy. 3 articles discussed
implementing Spanish courses in the Doctor of Pharmacy curriculum to encourage graduating competent
well diverse pharmacists.
Conclusions
Evaluating barriers in communication is very important to improving patient health outcomes. Better
connection between pharmacists and patients can be made by providing interpreting services and material
in different languages. Continuing patient education and follow up methods were also said to be a way to
improve patient/pharmacist communication. Pharmacies and pharmacists being able to provide
appropriate communication and education services to their patients is key to improving patient adherence
and patient satisfaction overall. Future studies are planned to survey community pharmacists and
preceptors to identify communication barriers and methods to address those with patients.
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Purpose
The purpose of this study was to conduct a literature review to analyze data from peer-reviewed journal
articles related to naloxone access, rate of mortality and morbidity with naloxone access, utilization rates
and different training programs utilized throughout the nation for naloxone users.
Methods
A literature review was conducted using PubMed Database. Peer- reviewed articles expanding across the
United States were identified using search terms “naloxone + access + pharmacist + utilization + opioid
overdose + opioid dependence + mortality and morbidity.” The data was analyzed to recognize access
rates of naloxone, whether there was an increase or decrease in mortality/morbidity, what training
program, if any, was utilized during the study and barriers to the access of naloxone.
Results
The search resulted in 25 articles that were chosen for application of the topics. Of the 25 articles, 15
articles provided data results. 4 articles discussed the topic of naloxone access and 1 article discussed
mortality and morbidity alone. 10 articles showed discussion of both naloxone access and mortality and
morbidity rates. 4 articles talked about training programs that were utilized, the main one being the Opioid
Education and Naloxone Distribution (OEND) program. 3 articles discussed barriers to access and it was
found that some barriers were the cost and that it was still prescription even though you did not need to
see a doctor to obtain that prescription, fear of legal charges that may come from having an opioid
overdose and utilizing naloxone and lastly the articles analyzed showed no statistical difference between
increased naloxone access and opioid overdose hospitalization rates.
Conclusion
In an effort to decrease mortality and overdoses due to opioids, analyzing the access and utilization of
naloxone is key. Discovering ways to increase access and implementation of training programs is also
important if we want to lower rates of opioid related overdoses and deaths. Future studies are planned to
conduct a survey within our local community in order to determine the availability, usage and knowledge
regarding the use of naloxone.
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Purpose
The aim of this review was to identify and evaluate literature related to the stability, compatibility, safety,
and efficacy of compounds used for long-term IT analgesia.
Methods
A literature search was completed to evaluate the stability, compatibility, safety, and efficacy of IT
compounds administered via implantable IT pumps. Drug information resources used included reference
and text books, compounding and pain organizations, and published articles cataloged on PubMed,
Cochrane Database of Systematic Reviews, and Cumulative Index of Nursing and Allied Health
Literature. Compounds were only evaluated for safety and efficacy after sufficient data had been found
supporting the stability and compatibility of the solution. Articles were excluded if implanted IT pumps
were not involved.
Results
After completing the review of stability and compatibility data, there were 10 compounds remaining
which were evaluated for safety and efficacy including morphine, hydromorphone, bupivacaine, fentanyl,
morphine with baclofen, morphine with bupivacaine, hydromorphone with clonidine, hydromorphone
with bupivacaine, fentanyl with bupivacaine, and hydromorphone with both bupivacaine and clonidine. A
total of 71 studies were included in the review. Stability and compatibility information was obtained from
25 studies, safety and efficacy information was obtained from 45 studies, and 1 study had information in
both categories. The 10 IT compounds evaluated for safety and efficacy appeared to be relatively safe and
effective, though the overall quality of the available literature was poor. Side effects reported in the
literature were often easily managed or subsided over time. Most compounds appeared to be successful at
managing the patients’ pain on a long- term basis where other pain management strategies had failed.
Conclusions
While medical disciplines continue to pursue evidence-based practices, the management of pain
intrathecally is done primarily based on the clinical opinions and past experiences of practitioners because
published data in IT chronic pain management are severely lacking. This presents many concerns for the
safety of these patients. More stability and compatibility studies need to be done to ensure that
compounds being used long-term in IT pumps are stable for that duration of time. More studies evaluating
efficacy and safety are necessary.
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Rocky Mountain University of Health Professions - Physical Therapy Program
32: Early service learning opportunities for physical therapy students with older adults: A unique
partnership with community-based falls prevention programs
Austin Andrus, BS, SPT; Tayler Comley, BS, SPT; Cory Murray, BS, SPT; Amanda Stewart, BS, SPT;
Paul Stoneman, PT, DPT, PhD, OCS, SCS; Kaiwi Chung- Hoon, PT, PhD
Presenting Author
Paul Stoneman
Author Affiliations
Rocky Mountain University of Health Professions
Purpose
Approximately one-third of community- dwelling adults 65 and older will experience a fall. The fear of
falling can cause older adults to limit daily activities, often resulting in declines in strength and balance.12 Fortunately, some states offer community- based falls prevention programs;3 however, an ongoing
challenge is finding health care providers to assist in these programs. Through prior service-learning
participation, entry-level physical therapist students could be a viable option.4 Institutions of Higher
education often promote service learning while providing opportunities for practical applications of
educational curriculum.5-9 Student participation may enrich their educational experience.10 The purpose
of this report is to describe whether student participation promotes clinical applications of didactic
learning through participation in a community based falls prevention program.
Methods
Fifty-one first and second year physical therapist students from Rocky Mountain University (RMU-SPT)
volunteered with the Utah County Health Department (UCHD). The UCHD utilizes the “Stepping On”
program to educate participants regarding falls prevention.3 Prior to assisting UCHD, RMU-SPT were
trained by licensed physical therapist faculty members on the strength and balance exercises found in the
program manual. RMU-SPT then instructed participants, monitored their adherence to program tasks, and
demonstrated ambulating with assistive devices. Following participation, RMU-SPT were asked to reflect
on their experience via an electronic survey. Responses were evaluated for recurrent themes of
educational value from service learning participation. Explicit feedback from UCHD program directors
were included regarding RMU-SPT participation.
Results
Service learning partnering with UCHD provided RMU-SPT opportunities to: 1) observe older adults
when performing age specific tasks, 2) advance their clinical communication skills; 3) apply concepts and
principles of exercise and balance with older adults, 4) provide feedback during activity performance, 5)
increase self-efficacy as prospective health care providers; and 6) develop professionalism when working
with geriatric populations. UCHD program coordinators reported: 1) admiration of professionalism
demonstrated by RMU-SPT, 2) their attention to detail while working with participants, and 3) improved
ability of UCHD to provide the Stepping On program in local communities.
Conclusion
Service learning opportunities provide valued experiences for physical therapy students to observe,
develop and apply concepts of didactic learning while promoting early self- efficacy.
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opportunities for physical therapy students
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Purpose
The distribution of poverty varies by state and areas that have larger impoverished populations tend to
have higher uninsured rates. Those individuals who need healthcare assistance do not seek care due to
lack of insurance, financial hardship, unemployment, disability, transportation or culture/language
barriers. Some communities offer assistance via pro bono clinics; however, an ongoing challenge is
finding healthcare providers to assist. Entry-level Doctor of Physical Therapy (DPT) students may be a
viable option. The purpose of this report is to explore first-year Doctor of Physical Therapy students’
early experience in participation and integration of didactic learning in a community-based pro bono
clinic as part of a service learning course.
Methods
Six first-year DPT students participated in a service learning course that integrated didactic learning and
service to the medically uninsured or underserved. DPT students were mentored by experienced physical
therapists while assisting in a community-based pro bono clinic. Explicit feedback was summarized
regarding the benefits and experiences attained from DPT students and clinicians’ participation.
Results
DPT students reported that early clinical exposure provided opportunities: 1) to develop clinical reasoning
skills, 2) to gain confidence when working with patients, 3) to assist with evidence-based care, and 4) of
increased awareness of challenges individuals experience when accessing healthcare. Further, DPT
students observed some individuals had additional psycho-social needs, but due to language/cultural
barriers, lack of insurance or other financial difficulties, these needs were often not discussed with
attending clinicians. DPT students collaborated to create a directory of resources available within the
community that provided either pro bono or reduced-fee for services including: 1) employment and
interview coaching; 2) language tutoring; 3) addiction recovery; 4) additional healthcare needs; 5)
transportation and 6) living and welfare accommodations. Participating clinicians reported that: DPT
students and clinicians were able to discuss and implement evidence-based care for individuals serviced,
and 2) individuals who received care felt their interaction with DPT students provided them an
opportunity to give back for the services they received.
Conclusion
Service learning in DPT students’ educational experience provides opportunities for practical application
of didactic learning, while promoting self-efficacy and professionalism.
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34: Relevance of student involvement in professional organizations, leadership positions, and
service to pharmacy postgraduate residency program acceptance - a literature review
Trenna Weathers, PharmD Candidate 2018; Dr. Erin Johanson, .B.S., M.Ed., Ed.D; Devan Turner,
MBA/PharmD Candidate 2017
Presenting Author
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Roseman University of Health Sciences, College of Pharmacy
Purpose
To conduct a thorough literature review identifying the extent student involvement in professional
organizations, leadership positions, and service correlates to pharmacy postgraduate residency attainment.
In addition to extensive effort in academic achievement of a competitive GPA and class rank, pharmacy
students are encouraged to spend time in professional organizations, leadership obligations, and service
endeavors to increase their chance of obtaining a residency.
Methods
A thorough review of literature published in the last twenty years regarding pharmacy postgraduate
residency programs was conducted using the US National Library of Medicine’s PubMed database.
Articles selected for inclusion were peer reviewed articles that focused on the characteristics that have
been shown to assist pharmacy students as they apply for postgraduate residency programs. Search terms
included: “class rank,” “GPA,” “professional organizations,” “leadership positions,” “service,”
“research,” “work experience,” and “publications.” Results from the aforementioned foci were compiled
in order to analyze and assess their significance to acceptance into post graduate residency programs.
Themes were identified and each peer-reviewed article was assigned to specific categories.
Results
Thirty- five articles were identified as relevant to the study’s aims. Twelve articles (34%) pertained to
pharmacy, eleven (31%) pertained to medical, and ten (29%) pertained to other healthcare professions.
Thirteen articles (37%) cited membership in professional organizations, eight articles (23%) cited
leadership positions, ten articles (29%) cited service, thirteen articles (38%) cited test scores, twelve
articles (34%) cited GPA, eleven articles (31%) cited class ranking, and twelve articles (34%) cited
student publications as contributing factors for residency attainment. Within the twelve articles pertaining
to pharmacy, five (42%) cited leadership, service, GPA, class ranking, and student publication as
contributing factors to attaining a pharmacy post graduate residency.
Conclusion
A literature review identified membership in a professional organization, test scores, and GPA as the most
cited for obtaining a postgraduate residency followed by student publications and class ranking. Within
the articles pertaining to pharmacy, two of the characteristics of interest, professional organization
membership and leadership positions, were among the most prevalent. Future studies are needed to
quantitatively rank the characteristics that contribute to pharmacy residency candidate selection,
attainment and successful performance.
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35: Use of the focus on therapeutic outcomes (foto) tool to measure clinical outcomes in doctor of
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Nancy Reese, PT, PhD; Melissa Booth, DPT; Joel Tenbrink, PT, PhD, ATC; Donna Bowman, PhD; Hina
Garg, PT, PhD; Travis Alexander, DPT; Karl Koenig, DPT; Jessie Moix, DPT; Caitlin Palmer, DPT;
Sarah Smith, DPT
Presenting Author
Joel Tenbrink
Author Affiliations
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2: Rocky Mountain University of Health Professions
Purpose/Hypothesis
The purpose of this study was to investigate use of the Focus on Therapeutic Outcomes (FOTO)
measurement tool to assess patient outcomes and care efficiency among DPT students during clinical
experiences (CEs) by comparing 1) Functional Status Change Scores (FSCS) to Predicted Functional
Status Change Scores (PFSCS) of patients seen by students and 2) actual number of visits per patient
(AV) to predicted visits (PV) across care types and during the progression of terminal CEs. The authors
hypothesized that students would be able to achieve PFCS within the number of PV by the conclusion of
the sequence of terminal CEs. N: 959
Materials/Methods
DPT students from UCA and RMUoHP utilized the FOTO measurement tool for 959 patients in 2014 and
2015. Paired t-tests compared FSCS to PFSCS and AV to PV for all 959 patients. Patients were
categorized as: Cardiovascular and Pulmonary (CVP), Neurological (N), Orthopedic (O), with additional
division by body part. Mixed model analysis of variance was used to determine differences in FSCS to
PFSCS and AV to PV across the three terminal CEs.
Results
No significant differences (p<.05) existed in FSCS compared to PFSCS in any of the categories except N,
where FSCS was lower than PFSCS. AV were significantly lower (p<.05) than PV for patients in N and O
categories. No significant differences (p<.05) existed in FSCS compared to PFSCS in any body part
except the shoulder, where FSCS was significantly higher; and the knee, where FSCS was significantly
lower. AV were significantly lower (p<.05) than PV for patients with disorders of the cervical spine,
upper extremity, lower extremity, and lumbar spine. When student performance was compared across
terminal CEs, FSCS was significantly lower (p<.05) than PFSCS in the first terminal experience, but was
significantly higher for the final two CEs. AV were significantly lower than PV across all three terminal
experiences.
Conclusions
Students met or exceeded outcomes predicted by FOTO, with those outcomes achieved in fewer visits
than predicted during CEs. Student performance improved from producing outcomes lower than predicted
during the first terminal CE to higher than predicted during the final two CEs.
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Pilot Study
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Presenting Author
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Background
Thrust manipulation to the lumbar spine is an effective treatment technique for patients with low back
pain. Lumbar Spinal Manipulation (LSM) techniques are taught in first professional physical therapist
curricula. Although some grading rubrics have been presented in previous studies for other types of
techniques, there are no standardized or validated tools for rating performance (LSM) reported in the
literature. The Manipulation Performance Rating Tool (MPRT), was developed to score performance of
LSM The establishment of reliability and internal consistency of the MPRT is necessary prior to using
this tool to score performance of LSM in educational settings. The purpose of this study was to determine
the reliability and internal consistency of the MPRT.
Methods
A convenience sample of 10 subjects were recruited; seven physical therapy (PT) students and three PT
faculty (M=8, F=2; age range 25-58 years, x ̅= 32.7 +/- 11.5). Inclusion criteria: PT students who had
successfully completed LSM training and PT faculty with experience in LSM. Exclusion criteria consisted
of any physical or medical conditions that would preclude the subject from manipulating or being
manipulated. Each subject also served as a model for one other subject to manipulate. Subjects were
video recorded while performing a LSM to the L4-L5 spinal level of a model. Two PTs with expertise in
LSM scored the videos using the MPRT several times on separate occasions. Data analyses were
performed using SPSS (v.23) including Intraclass Correlation Coefficient (ICC 3,1) for total scores (both
intra and inter rater reliability), and secondary analyses for intra-item reliability using the Kappa statistic
and percent agreement statistics. Chronbach’s Alpha was used to analyze internal consistency (item-tototal correlation) of the MPRT.
Results
Total score intra-rater reliability was excellent for the two respective raters (ICC 3,1 = 0.96 and 0.90)
across trials. Inter rater reliability was moderate (ICC3,1 = 0.65).Chronbach’s Alpha = 0.95.
Conclusions
The MPRT tool demonstrated a moderate (inter-rater) to strong (intra-rater) reliability in assessing the
performances of LSM. Further, the MPRT appears to be internally consistent based on Chronbach’s
Alpha and may be a viable option when rating performance of lumbar spine manipulation in future
studies.
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Rocky Mountain University of Health Professions – Nursing
37: Using Strength Profiles in Undergraduate and Graduate Nursing Students to Predict and
Promote Completion to Degree: An Interim Rep
Stephanie J. Richardson, PhD, RN; Jennifer Clifton, DNP, RN; Rebecca Sanderson, MS, RN; Lydia
Rodriguez, DNP, RN; Bridget Dopp, MS, RN; Micah Baker, BSN, RN
Presenting Author
Stephanie Richardson
Author Affiliations
1: Rocky Mountain University of Health Professions
2: Westminster University
3: United States Air Force
4: University of Utah
Purpose
Students prefer encouraging feedback and ignore negative feedback they do not agree with (Agius &
Wilkins, 2014, AlHaqwi, 2012). Negative feedback can undermine recipient confidence and instructor
assertions of advocacy (Bohlers, Rogers, Schwind, et al., 2006; Nottingham & Henning, 2014),
contributing to the challenge of retaining nursing students to degree (Cangelosi, 2007). Strength profiles
have been found useful in predicting retention to degree and in tailoring feedback in nursing PhD and
PharmD students (Wieck, Alfred, Haas, & Yarbrough, 2013 and Traynor, Yanke, & Sorenson, 2010)?
The purpose of this study was to determine strength profiles predictive of completion to degree for
students enrolled in graduate and undergraduate nursing programs.
Methods
We employed a prospective, longitudinal design with inclusive sampling (N = 1244) from four programs
in four institutions over four years. Subjects completed a course assignment yielding Clifton
Strengthsfinders™ inventory (Rath, 2007), and demographic/independent variables. Here, we report
results from the first year.
Results
Cohorts demonstrated unique strength profiles. In descending order of frequency of occurrence, DNPs (n
= 55) reported strengths of Achiever, Input, Learner, Empathy, Harmony. MSs (n = 12) reported
Empathy, Positivity, Harmony, Relator, Restorative. BSNs (n = 63) reported Achiever, Responsibility,
Harmony, Learner, Restorative. ANOVA and ANCOVA (p values set at .05) tests showed significant
associations between strengths, program, and age; age & program with Restorative, age with Relator,
degree with Maximizer and Competition, age inversely with Discipline and Futuristic, age and program
with Learner.
Conclusions
The unique profiles of nursing cohorts may direct coaching feedback within courses and to degree
completion, both for groups and individuals. Age matters. Older enrollees tend to hold the Discipline and
Futuristic traits, thus Older Discipline/Futuristic students may respond to goal planning, with younger
Relators responding to supportive group activities. Enrollees in different programs hold distinct traits,
depending on age. Younger Restoratives enroll in BS and MS programs, and so may respond to coaching
that maximizes healing abilities. Older Learners enroll in BS and DNP programs, and may be receptive to
feedback emphasizing their love for learning, such as their ability to transfer concepts between settings.
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Roseman University of Health Sciences – College of Dental Medicine
38: How Digital Imaging Influences Communication, Assessment and Performance in Dental
Education
Charlene Mo, DMD/MBA Candidate 2018; Crystal Hanano, DMD/MBA Candidate 2018; Mariana
Pavlova; Dr. David McMillan, DDS; Dr. David Stewart, DDS
Presenting Author
Charlene Mo
Author Affiliations
Roseman University of Health Sciences, College of Dental Medicine
Purpose
When pre-clinical dental students ask faculty for feedback regarding their preparations in typodont teeth,
faculty make an assessment and then communicate that to the student. Due to the small size of the tooth
and the very fine details of the preparations (measured in tenths of millimeters), communication between
student and faculty has traditionally been predominantly verbal. Only one person at a time—the instructor
or the student-- can effectively visualize the tooth. This can hinder the quality of communication and thus
weaken the teaching and learning. This study examines how an image, taken with a tablet, may aid in
faculty-student interaction. Using the camera function on an iPad to photograph tooth preparations on
typodonts and then using the images for verbal and visual communication between students and faculty
may offer a more effective method than verbal communication alone. Images can be enlarged and focused
to make the tablet an excellent teaching tool for one-on-one faculty to student communication. We will be
studying the effectiveness of digital images in terms of communication effectiveness, self-assessment
accuracy, and performance improvement.
Methods
Research is conducted over three days. On the first day, informed consent is collected from all
participants and serves as a practice day when students get accustomed to the new procedures and forms.
Day 2 will consist of randomly separating the class into the control and experimental groups. The control
group follows the traditional method of assessment (self- assessment followed by faculty assessment with
the preparation in the simulation head) while the experimental group self-assess once in the simulation
head and self-assess again utilizing a photo taken on the tablet followed by faculty assessment and
discussion using the photo; all students complete survey forms. On day 3, students take a practical. Data,
scores, and responses collected from the last two days will be analyzed.
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Roseman University of Health Sciences - College of Nursing
39: Social Media Through the Nursing Generations
Presenting Author
Kathina Allen, MSN-ed, BSN, RN
Author Affiliations
Roseman University of Health Sciences, College of Nursing
Texas Woman's University
Purpose
Social media and social networking are being used in nursing education, research, professional
communication and collaboration, behavior modification and support, and for providing health
information. While the body of knowledge on social media and social networking usage in nursing is
growing, little information is available on how nurses can learn to employ these technologies effectively
while still maintaining professionalism. Statistics show usage of social media differs, generally falling
along generational lines with younger generations embracing them more fully and older generations
somewhat more hesitant. Both sides of the usage continuum have merit, but by utilizing Bandura’s social
learning theory, the various generations of nurses can learn important aspects of social networking from
each other. Incorporating new technologies keeps the nursing profession current and can continue to add
to the body of nursing knowledge and improve practice.
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Roseman University of Health Sciences – College of Pharmacy
40: Five-year review of publication rates of Social and Administrative Pharmacy faculty in nonresearch intensive Colleges of Pharmacy
Trenna Weathers PharmD Candidate 2018;Elizabeth Unni, PhD, MBA, BPharm Assistant Professor of
Pharmaceutical Sciences
Presenting Author
Trenna Weathers
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Objective
To assess the level of publication rates from 2011 through 2015 by Social and Administrative Sciences
(SAS) faculty at non-research intensive colleges of pharmacy.
Methods
The Web of Science database was searched using faculty names identified from the AACP faculty and
professional staff roster. Publication rates of SAS faculty were calculated and compared using several
demographic subcategories such as public/private school, part of an academic health center, schools with
PhD program, funding status, etc.
Results
The 208 SAS faculty from 59 colleges contributed to a total of 478 publications with a mean of 95.6
publications per year and 1.62 publications per institution per year. The number of publications increased
45% over the five years from 67 publications in 2011 to 122 in 2015.The average number of publications
was 0.92 per year per SAS faculty compared to 0.82 publications per year per faculty from other basic
pharmaceutical sciences divisions. The most commonly published research was research articles in the
area of Scholarship of Teaching and Learning. The significant predictors of publications were being part
of an academic health center, having a PhD program, and higher percent of faculty who are SAS faculty.
Conclusions
Despite being affiliated with institutions with missions less targeted on research, this study showed SAS
faculty members at non-research intensive institutions consistently contribute to published literature.
Further studies are needed to examine reasons for the lack of publishing by almost half of the SAS faculty
and ways to increase research and publication in the field of SAS.
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Roseman University of Health Sciences – College of Pharmacy
41: Preceptor Continuing Professional Development – designing a document form to engage your
preceptors in CPD
Erin L. Johanson, EdD; C. Leiana Oswald. PharmD; Darla Zarley, PharmD
Presenting Author
Erin Johanson
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose/Objectives
1. Address ACPE Standards 2016 (20.3 and 20.4) and CAPE Outcomes 2013 (Domain 4-Personal and
Professional Development). 2. Introduce preceptors to the purpose of continuing professional
development. 3. Design a form for documentation of preceptor CPD activities.
Methods
The experiential team including IPPE and APPE Coordinators in the College of Pharmacy, Continuing
Education Director of the University, outside experts on continuing professional development in the
health professions and preceptors were the involved participants. After review of the ACPE standards
2016, the experiential team determined that CPD would be a focus of efforts for its 2015 continuing
education programming for preceptors. In conjunction with the CE Director of the university, a national
expert on CPD for health professions was consulted and it was determined that extensive education and
documentation for preceptors would be necessary to meet these goals and offer opportunity for
intervention.
Results
A ten-item “Continuing Professional Development Plan for Preceptors” documentation form was created
that can be implemented online or in-person. The form documents and utilizes activities of planning,
learning, evaluating, and reflecting to improve the quality of pharmacy practice experiences for both
students and preceptors.
Conclusion/Implications
1. Design of a Continuous Professional Development (CPD) Plan for preceptor development will benefit
all accredited colleges of pharmacy who wish to implement similar programs. 2. Providing a means of
documenting preceptor CPD will enable interventions to take place benefitting both preceptor and student
learning experiences.
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Roseman University of Health Sciences – College of Pharmacy
42: Preparing for a Successful ACPE Site Visit – An Experiential Perspective
Erin L. Johanson, EdD; Darla Zarley, PharmD; C.Leiana Oswald. PharmD
Presenting Author
Erin Johanson
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose/Objectives
1. Identify ACPE Standards 2016 specific to experiential education requirements for the PharmD
curriculum. 2. Review personnel and materials needed for a successful site visit. 3. Illustrate successful
methods for ensuring experiential team professional and emotional well-being.
Methods
The purpose of this program is to share personal perspectives on preparation and survival of an ACPE
accreditation site visit with other experiential education section members interested in incorporating
ACPE Standards 2016 and CAPE Outcomes 2013 into their experiential curriculums.
Results
The experiential team prepared themselves by reviewing standards related to student, preceptors,
experiential training sites, and the curriculum. Various members of the experiential team were part of
subcommittees for consistency in self-study reports and communication across multiple campuses.
Unique ways to address Standards 2016 CAPE 2013 Outcomes included creation of a personalized
preceptor orientation video and interactive quiz as development of a preceptor webpage to aid in
accessing information including policies, resources, continuing professional development and preceptor
trainings. Through collective efforts the College of Pharmacy was granted an 8 year term of accreditation.
Conclusion/Implications
Experiential education section members have a vested interest in maintaining the quality of their
programs whilst incorporating ACPE Standards 2016 and CAPE Outcomes 2013. Accreditation site visits
can often be very time consuming and stressful for those involved. By sharing our experience with others
we hope to provide a perspective that other programs may consider incorporating into their site visit
preparation.
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Roseman University of Health Sciences – College of Pharmacy
43: Student residency aspirations and perspectives of a longitudinal Advanced Pharmacy Practice
Experiences academic year at The Cleveland Clinic
Haili Gentry, PharmD Candidate 2017, Erin Johanson, BS, MEd, EdD, Sandra Avelar, PharmD Candidate
2017, Amy Hale, PharmD Candidate 2017
Presenting Author
Erin Johanson
Author Affiliations
Roseman University of Health Sciences, College of Pharmacy
Purpose
The purpose of this study is to describe the unique longitudinal Advanced Pharmacy Practice Experiences
(APPE) experience at the Cleveland Clinic and investigate perceptions of pharmacy students from
Roseman University of Health Sciences that are attending the Cleveland Clinic for a unique longitudinal
42 week APPE rotation experience.
Methods
The class of 2017 from RUHSCOP was given the opportunity to apply to complete their APPE rotations
at the Cleveland Clinic. The process for students involved submitting an application, which included a
written essay, curriculum vitae, reviews from preceptors during IPPE rotations, and the students had to
maintain test scores of 90% on all didactic assessments to be eligible. After the initial application process,
selected students were interviewed by a panel including two APPE coordinators, two clinical pharmacists
who hold positions on their respective residency committees, and Roseman University’s Associate Dean
of Academic Affairs.
Results
35 complete applications were received by the selection committee. After 24 interviews were conducted,
10 students were accepted to participate in APPE rotations at Cleveland Clinic from July 2016 to May
2017. The students were provided with numerous opportunities for unique rotations, research,
networking, community events, and other opportunities they would not have had if they hadn’t attended
Cleveland Clinic. Students self-reported feeling they were more motivated and driven to learn and
participate in events than they would have been if they had stayed in a smaller hospital system. They
were required to communicate with members of the pharmacy team as well as physicians and many other
members of the healthcare team, building relationships between pharmacists and other medical providers.
This helped them build confidence in clinical situations and helped them develop skills that will be
valuable in the future as clinical pharmacists.
Conclusion
Students report that transitioning from a private College of Pharmacy to a large and highly successful
health system for continuation of pharmacy school education has provided a unique and invaluable
experience. The opportunity to incorporate the culture of the Cleveland Clinic’s pharmacy practice with
our APPE rotation learning activities provided the students a learning experience unique to that of their
peers.
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2017 South Jordan Sponsors
Thank you to our sponsors!
Presenting Sponsor
Zions Bank & Practice Pathways

Hospitality & Keynote Speaker Sponsor
NuSkin

Book of Abstracts Sponsor
RBM Building Services

Research Panel Discussion & Print Sponsor
Sabinsa

Award Sponsor
Commerce Utah
Gift Cards
Harmon’s & Blue Lemon
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Evan Williams, PharmD, MBA, BCPS, BCACP - Chair
College of Pharmacy, Henderson Campus
Christopher So, PhD
College of Pharmacy, Henderson Campus
Kristi Singer
College of Pharmacy, Henderson Campus
Thuc (Tim) Le, PhD
College of Medicine, Summerlin Campus
Robert Fox, MSN/Ed, BS, RN, PCOE
College of Nursing, Henderson Campus
Jené Hurlbut, RN, MSN, MS, PhD, CNE
College of Nursing, Henderson Campus
Karthikeyan Subramani, PhD
College of Dental Medicine, Henderson Campus
David Midyette, MA, MLIS, AHIP
University Library, Henderson Campus
Gabriela Raguay, BA
Marketing Specialist, Henderson/ Summerlin Campuses

South Jordan Campus
Shalene Wilcox, PhD – Chair
College of Dental Medicine, South Jordan Campus
Lana Crichton, BA
Chancellor’s Administrative Assistant, South Jordan Campus
Thomas Mansen, PhD, MS
College of Nursing, South Jordan Campus
Sharon Miller, AS
Master of Business Administration Program, South Jordan Campus
Casey Sayre, PharmD, PhD
College of Pharmacy, South Jordan Campus
Nena Schvaneveldt, MSLIS, AHIP
Head Librarian, South Jordan Campus
Rachael Wadley, MBA
Marketing Director, South Jordan Campus

We are glad you were able to attend our 3rd Annual Research Symposium. Thank you to our
presenters, faculty, students, staff, administrators, judges, sponsors, and volunteers who made
this event possible.
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