2

nd

An n ual

Roseman Universit y
Research Symposium
Wednesday, March 2, 2016

Table of Contents
Welcome from President Renee Coffman…………………………………………….3
Keynote Speakers…………………………………………………………………………………4
Panels on Interprofessional Research…………………………………………………..6
Roseman University of Health Sciences - Henderson and Touro
University College of Osteopathic Medicine Podium Abstracts……………7
Roseman University - Henderson Poster Abstracts…………………………….16
Roseman University - South Jordan Podium Abstracts……………………….55
Roseman University - South Jordan Poster Abstracts…………………………60

Roseman University Research Symposium 2016 Program |

2

Welcome from the President
Friends and Colleagues,
Welcome to the second annual Roseman University of
Health Sciences Research Symposium. Last year’s inaugural
Symposium was warmly welcomed and well received by
our community, evidenced by the enthusiasm and
productivity we are witnessing in anticipation of this year’s
event. We have received over 100 abstracts, a 40%
increase over last year! We are grateful and excited to
feature the discoveries and scholarly work of our faculty
members, staff, post-doctoral students, residents, and
students from all of Roseman’s health disciplines. The
increase in featured abstracts not only marks in increase in
projects undertaken, but of hopes and dreams becoming reality. 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 Roseman’s
work and our national and international reputation, but advance the human race. Our
pride in the unyielding determination of our Roseman family is very real.
It is also our belief that thinking, input and collaboration lead to new thinking that
sparks new ideas, new modes of thinking, and imagination. It is also in this forum that
we can see how the Roseman Mastery Learning Model extends beyond the classroom.
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 as a showcase of some
of the best thinking and research but that it will also be a home to imagination,
solutions, discovery and the fulfillment of wishes and dreams.

Sincerely,
Dr. Renee Coffman, President
Roseman University of Health Sciences
Roseman University Research Symposium 2016 Program |
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Keynote Speaker: Henderson
Melanie Nicol
PharmD, PhD
Assistant Professor
Department of Experimental and Clinical Pharmacology
University of Minnesota College of Pharmacy
Dr. Melanie Nicol is an Assistant Professor in the
Department of Experimental and Clinical Pharmacology at
the University of Minnesota College of Pharmacy. She
completed her PharmD at Ohio Northern University Raabe
College of Pharmacy in Ada, Ohio and her PhD in
Pharmaceutical Sciences at the Eshelman School of Pharmacy, University of North
Carolina at Chapel Hill. She has also completed a two-year Clinical Pharmacology
Fellowship as part of the UNC-Duke Collaborative Clinical Pharmacology Training
Program. She joined the Experimental and Clinical Pharmacology faculty at University of
Minnesota in fall 2014. She is a past recipient of the AFPE/AAPS Pre-Doctoral Fellowship
in Clinical Pharmaceutical Sciences Award and the AFPE/Rho Chi First Year Graduate
Fellowship and was recently awarded the Deborah E. Powell Center for Women’s Health
Research Scholar Award. Research efforts in Dr. Nicol's lab are focused on identifying
factors that influence the efficacy of antivirals in tissue compartments relevant for viral
transmission, shedding, and latent reservoirs. Dr. Nicol's recent efforts have been
focused on understanding antiretroviral disposition and efficacy in the female genital
with the ultimate goal of improving HIV prevention options for women.
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Keynote Speaker: South Jordan
Jane Dyer
CNM, MBA, PhD, FACNM
Belle S. Spafford Endowed Chair, College of Social Work
Vice Presidential Clinical and Translational Scholar
University of Utah College of Nursing
Dr. Jane Dyer self identifies first as a midwife and second
as a translational researcher. Like many translational
scholars, she has an extensive clinical background
including a long career as a clinician in a variety of types
of practice models, in many different settings, and with
diverse communities. She has a collection of hard-earned degrees and certifications,
proving that learning is a lifelong pursuit for her. As a Certified Nurse Midwife and
University of Utah faculty, Jane began working with women and families from Mexico,
Africa, Southeast Asia, and many other countries, and now lives here in Utah. She
identified the need to explore the perinatal customs of women from these diverse
communities in order to improve their pregnancy outcomes. As holder of the Spafford
Endowed Chair from the College of Social Work and as a Vice Presidential Clinical and
Translational Scholar at the University of Utah, she has worked to understand the
impact of health beliefs on behaviors, the resulting impact on perinatal outcomes, and
how to work with communities and other health professionals to improve health. Her
research partners include the women, midwives, nurses, doctors, administrators,
career-line and tenure-line faculty, and community leaders. These partnerships
represent translational research at its best – applying what is known to the
improvement of health disparities.
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Panels on Interprofessional Research
During this year's Research Symposium our panel of highly qualified faculty will discuss
the benefits of interprofessional research. They will examine the possibilities that
interprofessional research open up for patients and researchers, and opportunities that
we have as an institution to open the doors for collaboration among different disciplines
in the health sciences—pharmacy, nursing, dental medicine, orthodontics, and now
medicine as well. They will also touch on the future of interprofessional research at
Roseman University, including the barriers that we will have to overcome, and how this
collaboration will lead to better patient care, more opportunities for students who want
to get involved with research, and additional grant funding opportunities.

Henderson Panel:

South Jordan Panel:
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Roseman University of Health Sciences
Touro University, College of Osteopathic Medicine
Podium Abstracts
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Science
College of Medicine, Summerlin
Role of Lipid metabolism genes DGAT1 and ABHD5 in prostate cancer growth
Ranjana Mitra, PhD; Oscar Goodman Jr., MD, PhD; Thuc Le, PhD
Presenting Author: Ranjana Mitra, PhD
Podium number: 1S

Purpose:
Previously we demonstrated that prostate cancer cells avidly uptake lipids, storing them as lipid
droplets. The current study is focused on evaluating the role of lipid metabolism genes in
altering prostate cancer growth.
Methods:
We compared expression patterns of genes involved in lipid droplet formation and processing
between LNCaP prostate cancer cells and PBMCs. The set of four genes that was differentially
expressed was selected for further studies using siRNA silencing.
Results:
Western blotting to screen genes known to be involved in lipid droplet formation and
processing revealed that LNCaP cells differentially express higher levels of ABHD5, ACAT, ATGL
and DGAT1, as compared to PBMCs. Cell proliferation assay showed that although all four
genes affect growth, silencing of DGAT1 and ABHD5 reduced the growth of LNCaP cells by more
than 50% in a MTT assay. Silencing of ABHD5 and ATGL with siRNAs resulted in increased lipid
accumulation whereas DGAT1 silencing showed reduced lipid accumulation. Inhibition of both
DGAT1 and ABHD5 resulted in cell cycle block at G0/G1 as evidenced by a reduction of cyclin
D1, D3 and A2. Blocking ABHD5 expression resulted in increased apoptosis and cell death due
to increased phosphorylation of AMPKα and deactivation of P70S6. DGAT siRNA also increased
AMPKα phosphorylation and decreased ACC phosphorylation indicating increased fatty acid
oxidation. Conversely, DGAT1 inhibition resulted in autophagy as indicated by extensive
lysosome formation due to enhanced downstream phosphorylation of raptor and ULK (S555)
activating the LC3-autophagy pathway.
Conclusions:
The modulation of the fatty acid metabolism genes ABHD5, ACAT, ATGL and DGAT1, negatively
impacts prostate cancer cell growth. Specifically, inhibition of ABHD5/DGAT1 genes leads to
extensive cell death triggered by apoptosis/autophagy. Targeting these gene products may
provide a novel therapeutic approach for treating advanced prostate cancer.
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Science
College of Pharmacy, Henderson
Zerumbone inhibits growth of paclitaxel resistant ovarian cancer cells by
inhibiting Jak2/Stat3 signaling pathway

Shaun Nolette, PharmD/MBA Candidate 2017; Dhara Patel, PharmD Candidate 2017;
Donna Eom, PharmD Candidate 2017; Desiree Chang, PharmD Candidate 2017; Daniel
Dilanji, PharmD/MBA Candidate 2017; Jin Yi, PharmD Candidate 2017; Arup
Chakraborty, PhD
Presenting Author: Shaun Nolette, PharmD/MBA Candidate 2017
Podium number: 2S
Poster number: 1035
Purpose:
Paclitaxel and platinum-based mono or combined chemotherapy have been used as a standard
therapy for ovarian cancer, but still the 5 year survival rate is roughly 27% due to the presence
of chemotherapy-resistant residual tumor cells. Therefore, the identification of new sensitive
drugs for chemotherapy resistance is imperative to treat the ovarian cancer. Stat3, a
transcription factor, activates a diverse set of genes and plays a critical role in tumor cell
proliferation, survival, angiogenesis, and metastasis of several tumors including ovarian cancer.
It has been shown that high-grade ovarian cancers were characterized by the high expression of
activated Stat3 and anti-apoptotic genes which are also transcriptionally regulated by Stat3.
Stat3 is most frequently phosphorylated and activated by an immediate upstream kinase Janus
Kinase 2 (Jak2) in response to multiple cytokines. Recently we have shown that zerumbone, a
phytochemical from Asian ginger, is a novel inhibitor of Jak2/Stat3 signaling pathway. Aim: To
determine whether zerumbone can inhibit growth of ovarian cancer cells by blocking Jak2/Stat3
signaling and subsequent expression of downstream oncogenes, especially in paclitaxel
resistant ovarian cancer cells.
Methods and Results:
Constitutive activation of Jak2 and Stat3 was observed in 5 of the 5 ovarian cancer cell lines as
determined by western blot, with highest expression in paclitaxel resistant NCI-ADR/RES cells.
Zerumbone inhibited growth of all 5 ovarian cancer cells including NCI-ADR/RES by inhibiting
JAk2/Stat3 pathway and downstream gene expression like cell cycle proteins Cyclin D1, antiapoptotic genes like survivin and BCL-XL as determined by cytotoxicity assay and western
blotting.
Conclusions:
A novel and natural Jak2/Stat3 inhibitor zerumbone inhibits growth, and induce apoptosis in
ovarian carcinoma cells. Zerumbone may be combined to paclitaxel to treat paclitaxel resistant
ovarian carcinoma to circumvent paclitaxel induced nonspecific cytotoxicity. Our study also
provides data to further clarify the status and the role of Jak2/Stat3 in ovarian carcinoma.
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Science
Touro University, College of Osteopathic Medicine and Roseman University of
Health Sciences, College of Pharmacy, Henderson
Phenotypic Characterization of Pain Relieving NSAID-Serotonin Conjugates In
Vivo

Jessica Yang, DO Candidate1; Jeffery N. Talbot, PhD2; Christopher A. Reilly3; Cassandra E.
Deering-Rice3; Clinton Brewster, PharmD2; Chelsea Brewster2, PharmD2; Tyler M. Rose,
PhD2
1Touro University, College of Osteopathic Medicine, 2Roseman University of Health Sciences, College of Pharmacy, 3University
of Utah

Presenting Author: Jessica Yang, DO Candidate
Podium number: 3S

Purpose:
A new focus in analgesic drug development is the inhibition of multiple pain-producing
pathways. As such, dual targeting drugs increase the potential for enhanced analgesic
responses with decreased incidence of adverse side effects. Previous studies using novel, dual
targeting drugs suggests analgesic potential can be achieved by targeting the endocannabinoid
pathway through inhibition of fatty acid hydrolase (FAAH) or by inhibiting either the transient
receptor potential vanilloid type 1 (TRPV1) nociceptor or cyclooxygenase 2 (COX2). Using this
multi-target approach to analgesic drug discovery, several structurally diverse non-steroidal
anti-inflammatory drugs (NSAIDs) have been conjugated to serotonin by amidation to their
carboxylic acid groups. Previously these NSAID-serotonin conjugates were found to inhibit
FAAH, TRPV1, and COX2 in vitro.
Methods:
An initial acute toxicity study was performed using locomotor activity observations of distance
travelled, resting time, ambulatory time, and stereotypy time.
Results:
Results of the toxicity study exhibited no overt toxicities associated with acute administration
of these conjugates due to no gross motor and behavioral disruptions. The hot plate assay
showed Ibuprofen-5-HT (CCB4) and Naproxen-5-HT (CCB8) exhibiting percent maximum
possible effectiveness (%MPE) of about 20.6% and 17.1%, respectively while Flurbiprofen-5-HT
(TRPV1-2) and Fenoprofen-5-HT (TRPV1-3) exhibiting about 4.2% and -3.1%, respectively. The
effectiveness shown by CCB4 with the presence of the straub tail is suggestive of FAAH
inhibition. CCB4 and CCB8 displayed analgesic properties while TRPV1-2 and TRPV1-3 did not in
the hot plate assay.
Conclusion:
The presence of antinociceptive properties points to future therapeutic applications of the
novel NSAID conjugates for treatment of chronic pain.
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Science
College of Medicine, Summerlin
A Metastasis Caught in the Act: A Proposed Mechanism for Lymphovascular
Invasion of Human Breast Cancer

Sanford H. Barsky, MD; Robert Kirsh, BS; Germana Rappa, MD, PhD; Aurelio Lorico, MD,
PhD
Presenting Author: Sanford H. Barsky, MD
Podium number: 4S
Poster number: 1016
Purpose:
One key rate-limiting step in metastasis of human cancers, eg. breast cancers, is
lymphovascular invasion, the presence of cancer emboli within lymphovascular spaces which
then facilitates their subsequent dissemination. The mechanism of lymphovascular invasion is
unknown and this study attempted to gain insight into it.
Methods:
Our laboratory used a unique xenograft model of human inflammatory breast cancer (Mary-X),
which exhibited florid lymphovascular invasion in immunodeficient (athymic nude) mice. We
transplanted 1 mm3 explants of this tumor subcutaneously into a series of reporter transgenics
which included RFP (red fluorescent protein), GFP (green fluorescent protein), CFP (cyano
fluorescent protein) and GFP-nestin promoter (GFP-NE) athymics. RFP, GFP and CFP transgenics
fluoresce the stroma their respective color and the GFP-NE transgenics fluoresce new blood
vessels (neo-angiogenesis).
Results:
Mary-X exhibited a confluence of tumor nodules embedded in a fibrous stroma. This stroma
fluoresced red, green and blue in their respective transgenics. Mary-X explants when
transplanted from a single-labeled transgenic into a transgenic of a different color carried over
a portion of the original murine stroma as evidenced by dual fluorescence. Mary-X when first
grown in RFP or CFP mice and subsequently transplanted into GFP-NE exhibited: 1) formation of
a RFP or CFP labeled stroma around the tumor islands (DAPI fluorescence) followed by the
migration of single endothelial cells (GFP-NE fluorescence) along this stromal scaffold; 2)
coalescence of the single endothelial cells into an encircling ring of endothelial cells which
surrounded the tumor islands; 3) conversion of the tumor islands into tumor emboli.
Conclusions:
The tumor emboli do not invade the lymphovascular spaces but rather find themselves
entrapped within. Our findings suggest that “a metastasis caught in the act” is actually a “ship
in the bottle” phenomenon where the ship is not built inside the bottle. Rather the bottle is
built around the ship.
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Educational
College of Pharmacy, Henderson
Evaluating student success and confidence to Choose All That Apply questions
Catherine Oswald, PharmD; Krystal Riccio, PharmD, BCACP
Presenting Author: Krystal Riccio, PharmD, BCACP
Podium number: 1E
Poster number: 1024

Purpose:
To compare the percentage of students able to successfully select the correct answers when
presented with a single option multiple choice question, 2/5 correct answer Choose All That
Apply (CATA) question, 3/5 correct answer CATA question, and 4/5 correct answer CATA
question and how this relates to the level of confidence reported by students.
Methods:
This blinded, multi-center, prospective study included all first year (P1) and second year (P2)
students enrolled in the College of Pharmacy at Roseman University of Health Sciences, during
May 2015. Student performance and confidence data was collected for sixteen test questions
administered as part of the already scheduled End of Year assessments. Statistical analysis was
performed using ANOVA for performance measures comparing mean percentage of correct
responses for each question type.
Results:
A total of 483 students, 244 P1 and 239 P2, were included in the performance analysis, while
students were self-excluded from the confidence report by incomplete responses. The P1
performance declined with increasing answer choice; 65% (25% SD) on single answer multiple
choice questions; 49% (25% SD) on 2 answer CATA questions; 45% (25% SD) on 3 answer CATA
questions; and 31% (25% SD) on 4 answer CATA questions (p = 0.005). The P2 performance
data also declined with increasing answer choices; 72% (25% SD) on single answer multiple
choice questions; 33% (22% SD) on 2 answer CATA questions; 28% (24% SD) on 3 answer CATA
questions; and 17% (18% SD) on 4 answer CATA questions (p < 0.0001). Further, the students’
overall level of confidence declined when comparing a single answer multiple choice question
compared with CATA style questions.
Conclusion:
Students perform better on standard multiple choice questions when compared to CATA
questions. Students’ confidence is highest with a single answer multiple choice question and
confidence, as well as their ability to self-assess, decreases as correct answer choices increase
from single answer multiple choice to 2/5, 3/5, and 4/5 CATA.
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Educational
College of Medicine, Summerlin
Adapting elements of a comprehensive leadership training program to reach a
greater audience via conference workshops
Stephanie Wragg, MS, PhD; Christopher M Burns PhD, EMT
Presenting Author: Stephanie Wragg, PhD
Podium number: 2E

Purpose:
We describe a short workshop for faculty and staff to benefit from introductory leadership and
reflection skills. Many leadership courses require a long term commitment that is not always
possible. For example, the AAMC has developed an extensive two-year certificate in Leadership
Education and Development (LEAD) for each of its four regional groups with enrollment every
other year. The time frame may not be attractive to some individuals.
Methods:
Elements of the LEAD program were adapted (with permission) to be delivered in a typical 90
minute conference workshop setting including participant self-assessment, examples, and
opportunities to apply skills through cases. These elements provide tools to identify leadership
opportunities and to take advantage of them using skills that can be applied in an array of
circumstances (e.g. self-assessment, examples, and small group debriefing approaches).
Result:
The workshop was delivered at the International Association of Medical Science Educators
(IAMSE) annual conference in Nashville, TN in 2014 with very positive feedback from the
participants. Two of the participants have now delivered the workshop at their home
institutions (SUNY Upstate Medical University and Vanderbilt University School of Medicine).
The authors will present the workshop at the 2016 IAMSE conference in Leiden, The
Netherlands, bringing leadership skills training to our European colleagues.
Conclusion:
Development of focused workshops derived from successful comprehensive programs can
bring valuable skills and knowledge to a more diverse group. Freely sharing the materials with
others allows the skills to be even more broadly distributed.
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Educational
College of Nursing, Henderson
Predictors of student success in block immersion, mastery learning BSN program
Marie Wright, EdD, MSN, RN
Presenting Author: Marie Wright, EdD, MSN, RN
Podium number: 3E

Also presented at the Sigma Theta Tau International Odyssey 2015 Conference, Ontario, CA

Purpose:
The purpose of this study was to answer research questions of whether a relationship exists
between student input, throughput and feedback loops, to student output success among BSN
students in a mastery learning, block immersion program in the Western United States.
Methods:
A retrospective, correlational analysis study was conducted. Data collection included
retrospective data records of all nursing students (n=504) admitted to the CON from 2008
through 2012. The final study inclusion sample included (n=367) students who met the study
criteria. Descriptive statistics included analysis of the demographic data included conducting
frequencies, percentages, for gender, race, remediation status, admission year and pass on
NCLEX-RN first time. Secondly, means and standard deviations of the (n=367) students’ time to
complete degree (months), age, prerequisite GPA, TEAS score, interview score, ATI CARP scores
on first and second attempts were included in the descriptive statistics. Hypotheses analyses
included correlation analysis using point-biserial correlation, chi square analysis, and multiple
binary logistic regression.
Result:
Data analysis of input variables showed preadmission; GPA weak positive correlation, rpb=.18,
p<.001; TEAS weak positive correlation, rpb=.14, p=.015; and interview score weak positive
correlation, rpb=.13. p=.14. Data analysis of throughput variables revealed: the number of
times students remediated did not have a significant effect, chi-square (X2 (1) = 2.85, p=.091),
the length of time to complete the program had no significant relation, (rpb=-.02, p<.707) and
ATI CARP reveled a significant relationship (rpb=.19, p<.001) to student output success on the
NCLEX-RN. Results of the student outcome (student success) revealed that the majority of
students (n=342, 95%) had successful output success on first time NCLEX-RN licensure.
Conclusion:
The study demonstrated mastery learning positively assists students to successful outcomes on
first time NCLEX-RN licensure. Further study is recommended to investigate the deeper
meaning of the overall effects of remediation on student’s successful outcomes.
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Educational
College of Orthodontics, Henderson
The Economic Feasibility of Pursuing Post-Doctoral Education in Orthodontics

April Cole, DDS; Christopher Rodgers, MBA, DBA; Richard Stevens, DMD; Prashanti Bollu,
MBA, MS, DMD
Presenting Author: April Cole, DDS
Podium number: 4E
Purpose:
Dental graduates elect to specialize in orthodontics for a number of reasons. Whatever the
motivation for seeking additional training, expected future earnings, and consequently the
economic feasibility of orthodontics, are impacted by direct and indirect costs. The purpose of
this study is to assess the economic return of specializing in orthodontics compared to
practicing as a general dentist (GP) using advanced cost-benefit analysis.
Methods:
This is a descriptive study. Orthodontic residency cost, and the median incomes of both GPs
and Orthodontists, will be collected from the American Dental Association. From this data, the
geometric annual growth rate in earnings for GPs and Orthodontists will be calculated and used
to determine the earnings foregone during a three-year orthodontic residency. Utilizing the
calculated growth rate of earnings, projected lifetime career earnings for GPs and
Orthodontists will be estimated. The earnings differential will be determined by subtracting the
projected annual GP earnings from the projected annual Orthodontist earnings. Financial
analyses, including Net Present Value (NPV), Internal Rate of Return (IRR), and Break-even
point, will be performed using the current student loan interest rate plus the average U.S.
inflation rate as the discount rate.
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Roseman University of Health Sciences
Henderson Campus
Poster Abstracts
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College of Dental Medicine

1001: Comparative Evaluation of Orthodontic Bracket Pad Shapes on Shear
Bond Strength
Dennis H. Pham, DDS; Prashanti Bollu, DMD, MS, MBA; Kishore Chaudhry, MD,
Karthikeyan Subramani, BDS, MSc, MS
Presenting author: Dennis H. Pham, DDS

Purpose:
Presently, consumers undergoing orthodontic treatment can choose from a wide range of
orthodontic appliances: metal brackets, clear brackets, clear aligners (Invisalign®) and shaped
brackets. The introduction of shaped brackets has been relatively new to the orthodontic
market. Shaped brackets encompass similar components as the traditional orthodontic
brackets; the primary difference being the incorporation of a unique bracket base shape rather
than a conventional rectangular or square base. The bracket component which directly
attaches to the tooth surface is the bracket base. Thus, any modifications made to the bracket
base component can influence its overall bond strength. The purpose of this study is to
determine the effect of orthodontic bracket base shape on shear bond strength.
Methods:
In this in-vitro study, shear bond strength comparison between metal orthodontic bracket with
traditional rectangular base (American Orthodontics® 0.22” Master Series) versus shaped
bracket with various base shapes (WildSmiles® 0.22”) will be evaluated. The bracket base
shapes to be evaluated are as follows: star, heart, circle, flower, football, and diamond. A total
of 140 bovine incisors (n=20/group) will be used. An orthodontic bracket adhesive (Transbond
XT, 3M Unitek) will be used to bond each sample to the specimen. The prepared specimens will
be stored in 370 Celsius artificial saliva solution (Biotene®) to mimic the oral environment until
testing. Shear bond strength test will be performed using the Instron E1000 universal testing
machine (Instron, Boston, MA). A static incisal-gingival force will be applied at the bracket
wing-base interface (crosshead speed of 0.5 mm/min and 50 kg load cell). Descriptive statistics
including mean, standard deviation, and range for each bracket base shape will be recorded.
One-way ANOVA statistical analysis (P≤0.05) using SPSS software version 22.0 with will be
conducted to determine the effect of orthodontic bracket base on shear bond strength.
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College of Dental Medicine

1002: Measuring the Effectiveness of Patient-Chosen Reminder Methods in a
Private Orthodontic Practice

Lauren M. Wegrzyniak, DMD; Deborah Hedderly, BA, MBA, EdD; Prashanti Bollu, DMD,
MS, MBA
Presenting author: Lauren M. Wegrzyniak, DMD
Purpose:
In many areas of healthcare, providers often find difficulty with patients not attending their
scheduled appointments. The number of appointments to which patients do not attend
compared to the total number of scheduled appointments is defined as the “no-show rate.”
When a no-show occurs in any office, there are multiple possible negative effects for the
patients and the practice. These include an increase in the cost of care, a loss of revenue,
reduced quality and continuity of care, more emergencies, and less compliance. To reduce
these detrimental outcomes, many offices send reminders, often calling the patients or sending
paper notices, emails, or text messages. Studies have been conducted comparing appointment
reminder methods with patients randomly assigned into groups for each reminder rather than
considering patient preference. This case study will determine which patient-chosen reminder
method, voice call, email, or SMS text, has the lowest no-show rate and compare and contrast
the no-show rates in a single location of a private, multi-office, orthodontic practice. These
results will aid clinicians to determine the most successful methods of reminding patients of
appointments to reduce the no-show rate.
Methods:
Data from patient appointment reminders will be collected from patients with at least three
appointments in a six-month time period who are currently in active treatment or retention,
with at least 100 appointments for each of the three reminder methods (voice call, e-mail, and
SMS text). Data collected will include the type of appointment and the time and length of the
appointment. The no-show rate for each patient-chosen reminder method will be determined.
The no-show rates will then be compared and contrasted to determine the effectiveness of
each patient-chosen reminder method.
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College of Dental Medicine

1003: Oropharyngeal Airway Morphologic Characteristics of Individuals with
Adult Obstructive Sleep Apnea

Jonathan Shouhed, DDS; Douglas Chenin, DDS; Prashanti Bollu, DMD, MS, MBA
Presenting author: Jonathan Shouhed, DDS

Background:
Prior studies have attempted to correlate Obstructive Sleep Apnea (OSA) diagnosis with airway
morphology. Findings in the past have been conflicting and have provided limited information
on changes in the airway morphology of OSA patients. Our study attempts to further
investigate airway morphology changes in a well-controlled sample of OSA patients, using
advanced imaging and measurement techniques.
Methods:
A sample of 250 OSA individuals with polysomnography data is collected from Simple Sleep
Services (SSS) clinic in Dallas, TX. Apnea-Hypopnea Index (AHI) and Cone-Beam Computed
Tomography (CBCT) scans are available for this patient pool. Utilizing pre-determined
inclusion/exclusion criteria to limit confounding effects, a well-controlled sample of OSA
patients is selected. These criteria include: non-obese BMI, non-growing/stable-airway
individuals age 20-45 years, with no history of nasopharyngeal or oropharyngeal surgery. This
sample will include the spectrum of OSA severity, ranging from mild to severe disease. Using
Anatomage® InVivo 5.4 software, the following information is collected from the CBCT scans:
skeletal cephalometry (Steiner analysis), airway rendering (volume, length, minimum crosssectional area and airway shape ratio), soft palate length and hyoid position. Correlation tests
will be done to determine airway characteristics indicating worsening OSA diagnosis (increasing
AHI). T-tests will be performed for significant (P≤0.05) differences in mean AHI between normal
and retrognathic individuals. One-way ANOVA statistical analysis (P≤0.05) will determine
differences in measured variables between mild, moderate and severe OSA groups within the
sample. All statistical tests will be done using SPSS software version 22.0.
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College of Dental Medicine

1004: Effects of Surface Preparation on Orthodontic Shear Bond Strength of All
Ceramic Surfaces

Artin Meserkhani, DDS; Prashanti Bollu, DMD, MS, MBA; Glen Roberson, DMD
Presenting Author: Artin Meserkhani, DDS

Purpose:
When bonding teeth with a ceramic crown restoration, clinicians have difficulty distinguishing
the type of crown material. With the advent of new crown materials, such as Zirconia, shear
bond strength of composite may vary depending on the method of surface preparation utilized.
The purpose of this study is to evaluate shear bond strength of composite to lithium disilicate
and zirconium surfaces utilizing various surface preparation methods.
Methods:
The shear bond testing will be performed using the Instron E1000, a universal testing machine.
Sixty samples of each crown material, Zirconia and Lithium Disilicate, will be tested using two
different bonding systems, Zirconia bonding system and Lithium Disilicate bonding system.
Lithium Disilicate bonding system will use mechanical preparation of the specimen with
aluminum trioxide vertically from a distance of 10 mm for 3 seconds with an intraoral
microetcher. This will be followed by 37% phosphoric acid etch for 60 seconds and silane
application. The Zirconia bonding system will use mechanical roughening using a silica coating
CoJet system. A thin layer of universal primer will be applied and air dried. Both systems will
be bonded using Transbond XT adhesive followed by photopolymerization for 4 seconds. A
standardized diameter of 4mm composite from a mini-mold kit will be placed on each ceramic
surface and once again photopolymerized. The specimens will be stored in a dry, room
temperature environment for 24 hours prior to testing. Shear bond strength of the specimens
will be measured using a universal testing machine. Data points will be collected using Bluehill2
software and further analyzed using SPSS version 22. An independent sample t-test will be
conducted.
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College of Dental Medicine

1005: Sella Turcica Size Variations in Skeletal Class I, Class II, and Class III Adult
Subjects: A CBCT Study

Heather M. Luong, DDS; Prashanti Bollu, DMD, MS, MBA; Kishore Chaudhry, MD; Doug
Chenin, DDS; Jaleh Pourhamidi, DMD, MDSc; Ji H. Ahn, DDS, MS
Presenting Author: Heather Luong, DDS
Introduction:
Within the middle cranial fossa lies sella turcica, a saddle shape depression located in the
superior intracranial surface of the body of the sphenoid bone. This depression houses the
pituitary gland and its development is associated with pituitary gland development.
Dimensions of sella turcica can reflect the size and perhaps the activity of the pituitary gland.
However, previous studies showed a large variation in the linear measurements of sella turcica
between different skeletal classes. Thus, the purpose of this study is to explore the differences
in sella turcica 3D dimensions, area, and volume between skeletal Class I, Class II, and Class III
subjects.
Methods:
This cross-sectional study includes a total sample of 72 pretreatment 3D Cone Beam Computed
Tomography (CBCT) scans with an age range of 18 years or older for female and 20 years or
older for males. Sella turcica dimensions will be analyzed and measured to determine the linear
measurements in all three dimensions via Dolphin Imaging. Sella turcica volume will be
determined via Checkpoint software (Stratovan). Student’s t-test will be used to calculate linear
measurements, area, and volume between males and females. Analysis of variance (ANOVA)
will be used to assess the differences in sella turcica linear measurements, area, and volume
between skeletal Class I, II and III groups.
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1006: A Frictional Comparison of Rectangular Fiber-Reinforced Composite and
Metallic Archwires in a Ceramic Bracket

Jason Hsieh, DDS; Prashanti Bollu, DMD, MS, MBA; Ching-Chang Ko, DDS, MS, PhD
Presenting Author: Jason Hsieh, DDS

Purpose:
Fiber-reinforced composite (FRC) is a material that has been introduced in recent years for use
as an orthodontic wire. Since the currently popular method of tooth movement involves friction
between orthodontic wire and brackets, the main purpose of this study is to characterize the
frictional properties of fiber-reinforced composite orthodontic wire. We hypothesize that
significant alteration in friction of FRC owing to its physical properties, i.e., stiffness, surface
roughness, and water absorption, will be observed. The study will provide information useful
for future studies and to practitioners who may be considering adoption of the technology.
Methods:
The frictional behavior of the FRC wire will be compared to commonly used metallic wires of
similar dimension, as well as a group of the fiber-reinforced composite wires that will be stored
in distilled water at 37 degrees Celcius for 30 days. Friction testing will be performed using the
Instron E1000 universal testing machine, with a custom built testing apparatus designed to test
friction between wire and bracket. The Instron machine will pull a mounted wire through the
slot of a mounted orthodontic bracket at a constant velocity independent of the force required.
The force felt as a resistance to the wire sliding through the bracket, will be measured by the
load cell module, and will be continuously recorded as numerical data and sent to software
where it can be accessed. In addition, we will be measuring the dimensions of the fiberreinforced composite wire and possibly surface roughness testing as well in order to gain
further insight into the results of the friction test.
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1007: Condylar Head Changes in Stable Degenerative Joint Disease versus
Healthy Temporomandibular Joints of Adult Patients Following Fixed
Orthodontic Treatment

Deborah Solomon, DDS; Prashanti Bollu, DMD, MS, MBA; Kishore Chaudhry, MD; David
Hatcher, DDS, MSc, MRCD; Adrien Perrard, PhD; Jaleh Pourhamidi, DMD, MDSc; Ji H.
Ahn, DDS, MS
Presenting Author: Deborah Solomon, DDS
Introduction: Degenerative changes are one of the main incidental findings in the
temporomandibular joint (TMJ) region discovered on Cone Beam Computed Tomography
(CBCT). Degenerative joint disease (DJD) is a localized non-inflammatory degenerative disorder
of synovial joints characterized by the destruction and repair of the articular fibrocartilage and
underlying subchondral bone. This destructive process can result from either excessive stress to
the articular structures which exceeds normal adaptive capacity such as in trauma, chronic
micro-trauma, internal derangement, occlusal therapy, or from normal forces which exceed a
decreased adaptive capacity. TMJ experts recommend postponing definitive
orthodontic/orthognathic surgery until DJD has stabilized, and then proceed with caution so as
to avoid “re-awakening” of the disease. Indeed, DJD has an initial active destructive phase
followed by a reparative phase, and finally stabilization or inactive phase. The purpose of this
study is to quantify the changes that may occur in stable DJD patients during orthodontic
treatment.
Objective: To compare the three dimensional (3D) condylar head form and 3D condyle-fossa
distances in stable DJD versus healthy TMJ of adult patients following fixed orthodontic
treatment using geometric morphometrics.
Materials and Methods: The 3D condylar head form and 3D condyle-fossa distances will be
measured on pre- and posttreatment CBCT using the 3-D landmarking software Checkpoint
(Stratovan Corporation, Sacramento, CA) of 20 stable DJD patients who were treated with fixed
orthodontic treatment and 20 healthy patients who were also treated with fixed orthodontic
treatment. Measurements of the stable DJD and healthy condyles groups at pre-treatment (T1)
and post-treatment (T2), and changes between T1 and T2 of both groups will be tested for
statistical significance. Data analysis will be performed using the SPSS software (Version 22.0).
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1008: Dental Characteristics of Patients with Buccally Displaced Canines

Ashley Bancroft, DMD; James Broadbent, DDS, MS; Prashanti Bollu, DMD, MS, MBA
Presenting Author: Ashley Bancroft, DMD
Introduction:
Buccally displaced canines (BDCs) are a frequently encountered problem in an orthodontic
practice, and are generally associated with maxillary crowding. Some other localized etiologic
factors for BDCs include arch length deficiency, arch width deficiency, prolonged retention of
primary canine, trauma, and size of lateral incisor. The eruption path of canine lies slightly to the
buccal of the line of the arch. Therefore, if there is insufficient space for canine to erupt due to
proximity of already erupted adjacent teeth, the canine will be prevented from taking its place in
the arch and will remain buccal to the arch.
Objectives:
This research project will help us to better understand BDCs’ relationship to maxillary molar and
incisor position as well as BDCs’ relationship to maxillary dental transverse dimensions. We will
also gain insight into the relationship between BDCs and maxillary dental midline. We can also
customize treatment options for patients with BDCs, such as using molar distalizing techniques
for those whose molars have shifted anteriorly.
Materials and Methods:
Intraoral photographs, digital study models, and CBCT scans will be used to identify 60 subjects
with BDCs. Interpremolar and intermolar width will be measured utilizing the digital study
models and Ortho Insight 3D software. The 3D CBCT scans will be used to generate a 2D frontal
and lateral cephalogram utilizing Dolphin Imaging. From these, the maxillary molar position will
be measured in the sagittal plane using the pterygomaxillary fissure (PTM) as a reference. The
distal of the first molar will be measured to PTV (perpendicular line to Frankfort plane through
PTM). This will be done bilaterally using right and left sided cephalograms and will be measured
in millimeters. The maxillary incisor position and inclination will be measured by drawing a line
parallel to nasion. The labial surface of the maxillary incisor to this line will be measured in
millimeters. The angulation of the upper incisor relative to the SN line will be measured in
degrees. Finally, maxillary midline deviation will be measured in millimeters from the midsagittal
plane utilizing a frontal cephalogram. These measurements will be repeated in an age and sex
matched control group and used for comparison. Statistical analysis will be performed using the
SPSS software (Version 22.0).
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1009: The Association between cranial base flexure and oropharyngeal airway
dimensions in patients with neutral maxilla and retrognathic mandible

Myat Htut, DDS; James Broadbent, DDS, MS; Kishore Chaudhry, MD; Jaleh Pourhamidi,
DMD, MDSc; Prashanti Bollu, DMD, MS, MBA
Presenting Author: Myat Htut, DDS
Introduction:
Comprehensive diagnosis and treatment planning of facial skeleton and occlusion necessitates
a thorough understanding of all functional variables including the airway. Evaluation of airway
has become an important aspect in orthodontic treatment planning. Many research studies
demonstrated that the cranial base flexure has an influence on maxillary and mandibular
positions. The jaw relationship tends to change from Class III to Class II with progressive
flattening of the cranial base angle and vice versa. Many studies have showed the correlation
between the oropharyngeal airway dimension and maxillomandibular relationship. The
oropharyngeal airway volume in patients with skeletal Class II was smaller than the
oropharyngeal airway volume in patients with skeletal Class I and Class III. The airway studies
revealed that the cranial base morphology was different in patients with airway problems when
compared with the controls. The cranial base angle in patients with obstructive sleep apnea
was significantly more acute than that in non-apnea group. The aim of this study is to evaluate
the oropharyngeal airway dimensions and cranial base flexure in patients with neutral maxilla
and retrognathic mandible.
Methods:
Cone-beam computed tomography records of 200 subjects (100 men and 100 women; age
range from 20 years to 40 years) will be used to evaluate the oropharyngeal airway volume,
minimal axial area and the cranial base flexure. Cephalometric and airway measurements will
be taken using Dolphin Imaging® 11.8 (Dolphin, Chatsworth, CA). Based upon the cranial base
flexure (N-S-Ar), the sample will be divided into three groups – (Group 1: N-S-Ar > 125o, Group
2: N-S-Ar – 120o-125o, Group 3: N-S-Ar < 120o). Measurements of 11 angular and 4 linear
variables along with the oropharyngeal airway measurements (volume and minimal axial area)
will be taken. Statistical analysis will be performed using SPSS software (version 22.0).
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1010: Correlation of Salivary Insulin-like Growth Factor 1, Testosterone,
Estrogen with Cervical Vertebral Maturation Stage and Height in Orthodontic
Patients

Kayla Bateman, DDS1; Prashanti Bollu, DMD, MS, MBA1; Manas Mandal, MSc, PhD2
1Roseman

Pharmacy

University of Health Sciences, College of Dental Medicine, 2Roseman University of Health Sciences, College of

Presenting Author: Kayla Bateman, DDS
Purpose:
Determining skeletal maturation status of an individual is crucial in orthodontic and dentofacial
orthopedic diagnosis and treatment planning. Cervical Vertebral Maturation Stage (CVMS) is
the current method of determining skeletal age; however, it is not a reliable assessment and/or
predictor of skeletal maturity. The purpose of this study is to find correlation in salivary IGF-1
(sIGF-1), estradiol (sE2) and testosterone (sT) levels to skeletal maturity by using Cervical
Vertebral Maturation Stage (CVMS) and height in orthodontic patients.
Methods:
The proposed study will be initiated after IRB approval, which will include 50 female and 50
male patients between 7 to 25 years age from the Roseman University of Health Sciences
Orthodontic Clinic. At the initial new patient visit, every patient between 7-25 years of age will
be informed about the proposed study. Subjects interested in participation, will be required to
complete informed consent and/or assent form. A customized dental and medical
questionnaire will be used to determine inclusion of the subjects in the proposed study.
Routine diagnostic records, including a cephalogram generated by cone-beam computed
tomography (CBCT), will be collected. Height will be measured and salivary sample will be
obtained using the passive drool technique. Cephalometric radiographs will be graded for
CVMS, and intra-and inter-rater reliability tests will be conducted by two calibrated evaluators,
independently. Enzyme-link immunosorbent assay (ELISA) will be used to determine salivary
levels of sE2, sT, and sIGF-1. Statistical analysis using analysis of variance (ANOVA) and linear
regression will be used to determine the correlation between salivary biomarkers, age, height,
and CVMS.
Anticipated Results:
Correlation between salivary IGF-1, estradiol, testosterone and height and Cervical Vertebral
Maturation Stages will be detected. Salivary IGF-1, estradiol, and testosterone levels are
expected to be highest between the CVMS II and III, and expected to peak earlier in females
compared to males.
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1011: Retinoic acid induces cardiomyocyte differentiation of human cardiac
neural crest stem cells
Rouel S. Roque, MD1 and Kazumi Yoshinaga2
1Roseman

89014.

University of Health Sciences College of Medicine, Las Vegas, NV 89135, 2Touro University Nevada, Henderson, NV

Presenting Author: Rouel S. Roque, MD
Purpose:
Clinical trials suggest stem cell therapy as a promising strategy for heart failure and myocardial
damage, however, it continues to face major challenges from poor differentiation and
accelerated apoptosis of stem cells following transplantation. Stem cell trials have been less
successful in treating congenital heart diseases as compared with adult cardiac diseases,
perhaps due to the type of stem cell used. In this study, we now report on the characterization
of human cardiac stem cells that express markers of the embryonic heart field often involved in
congenital heart defects; and exhibit robust expression of cardiomyocyte-specific markers.
Methods:
Early passaged cells (< 3 passages) isolated from a neonatal donor heart were cultured in
growth medium supplemented with 10% fetal bovine serum. Semi-confluent cultures were
processed for immunostaining or immunoblotting following treatment with basic fibroblast
growth factor (bFGF) 10-20 ng/ml or retinoic acid (RA) 100 nM.
Results:
Cells grew on tissue culture-treated dishes in the absence of feeder layers. Adherent cells
appeared small and spindle-shaped with few short processes, but formed cell aggregates,
resembling small cardiospheres, upon proliferation. Cells labeled intensely for Islet-1 and
Nkx2.5 (second heart field markers), Pax-3 (neural crest marker), and Oct 3/4 (pluripotent stem
cell marker). With passage, the intensity of staining for the above markers markedly diminished
except for Pax-3. bFGF stimulated proliferation of the cells while RA upregulated the expression
of cardiomyocte structural and contractile proteins such as actinin, desmin, and troponin.
Conclusions:
Our study verifies the existence of human cardiac neural crest stem cells that exhibit the
potential to differentiate into cardiomyocytes and perhaps other tissues derived from the
second heart field. These characteristics make these cells valuable in potential stem cell therapy
of congenital heart defects as well as in further understanding the pathogenesis and treatment
of such disorders.
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1012: Tubacin promotes extracellular release of CD133-expressing microvesicles
Olivia S. Chao, PhD; Oscar B. Goodman Jr. MD, PhD; Aurelio Lorico, MD, PhD
Presenting Author: Olivia Chao, PhD

Purpose:
The transmembrane glycoprotein CD133 has been implicated in tumor initiation and resistance
to cytotoxic therapies and radiation in various types of cancer including melanoma, colon,
ovarian and lung. Downregulation of CD133 in malignant cells promotes differentiation, and
decreases proliferation, epithelial-to-mesenchymal transition and invasion. Recently, HDAC6, a
histone deacetylase involved in microtubule deacetylation, was shown to regulate CD133
expression through the endosomal-lysosomal degradation pathway. We previously
demonstrated CD133+ tumor cells release CD133+ microvesicles into their microenvironment
when cultured under stem cell-like conditions. In this study, we wanted to investigate whether
HDAC6 regulates intracellular level of CD133 through microvesicle release.
Methods:
CD133+ cancer cells lines, FEMX-1 (metastatic melanoma), Caco-2 and HT-29 (colorectal
adenocarcinoma) were cultured with pan-HDAC inhibitor, trichostatin A (TSA) or specific HDAC6
inhibitor, tubacin. Cells were harvested and microvesicles collected from culture media through
differential centrifugation. Changes in microvesicle abundance upon drug treatment were
determined by immunoblotting with exosome markers like CD133, CD9 and CD81, and
nanoparticle tracking analysis (NTA). Similarly, microvesicles were harvested from HDAC6
knockdown clones and non-silencing controls and analyzed as above.
Results:
Both TSA and tubacin decreased intracellular CD133 expression in FEMX-1, Caco-2 and HT-29
cells; with a concomitant increase in CD133+ microvesicles released into media of tubacintreated FEMX-1 and Caco-2 cells demonstrated by immunoblotting and NTA. On the contrary,
TSA treatment did not increase microvesicles release although HDAC6 enzyme activity was
inhibited. In line with this, there was lack of correlation between HDAC6 expression and
CD133+ microvesicles amount in HDAC6 knockdown clones of FEMX-1.
Conclusions:
In this study, we show that tubacin downregulates intracellular CD133 expression, and
promotes release of CD133+ microvesicles from CD133-expressing cancer cells, independently
of HDAC6 expression/activity. Due to the importance of CD133 in cancer cell biology, our data
suggest that tubacin should be further evaluated for its potential anti-tumor activity.
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1013: Molecular diagnosis of diseases using high-throughput profiling of protein
post-translational modifications
Yasuyo Urasaki, PhD; Ronal R. Fiscus, PhD; Thuc T. Le, PhD
Presenting Author: Thuc T. Le, PhD

Background:
To maintain homeostasis, cells must be able to respond to external disturbances and restore a
stable internal environment. Networks of signal transduction pathways, mediated by proteinprotein interactions, are vital to cellular sensing and response. Post-translational modification
(PTM) of proteins, such as phosphorylation, acetylation, and glycosylation, are effective means
for signal propagation. Many human diseases are a consequence of homeostatic imbalance,
which arises due to altered protein PTM profiles and impaired intracellular communication. We
propose profiling protein PTM for molecular diagnosis of diseases.
Methods:
An automated high-throughput capillary isoelectric focusing immunoassay system was
employed to measure protein PTM profiles in diseased and normal tissues. Animals and tissue
cultures were employed as models for human diseases. Diagnostic panels of proteins were
developed to identify affected signal transduction pathways or metabolic processes in diseased
states. Quantitative analyses of protein PTM profiles were performed and their statistical
significance to disease diagnosis was determined.
Results:
Changes in protein PTM profiles were observed during fat cell differentiation, in fatty liver
compared to normal liver tissues, and in breast cancer cells compared to non-transformed
breast epithelial cells. Diagnostic panels of proteins permitted identification of affected signal
transduction pathways and metabolic processes in diseased states. Molecular classification of
fatty liver tissues was possible with protein PTM profiling.
Conclusion:
Profiling of protein PTM is a novel and rational approach to molecular diagnosis of diseases.
Further validation of the approach in clinical trials will permit translating discovery on lab
benches to bedside applications for disease diagnosis and treatment.
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1014: Effect of prescription CYP3A inducers and inhibitors on response to antiandrogen therapy in prostate cancer
Ranjana Mitra, PhD; Oscar Goodman Jr., MD, PhD
Presenting Author: Ranjana Mitra, PhD

Purpose:
Prostate cancer affects elderly men who typically have multiple comorbidities requiring
concomitant prescription medications, many of which are CYP inducers or inhibitors. Recently
we demonstrated that CYP3A5 facilitates the nuclear translocation of androgen receptor (AR),
promoting prostate cancer growth. As the mechanisms by which intratumoral CYP3A5 regulates
AR in prostate cancer are not well understood, the clinical impact of concomitant drugs on the
efficacy of androgen deprivation therapy (ADT) is presently unknown. This work describes a
platform for assessing the effects of commonly prescribed drugs known to be CYP3A5 inducers
or inhibitors on AR signaling and prostate cancer growth.
Methods:
We have created a lentiviral LNCaP based reporter system for monitoring changes in AR
signaling; utilizing a construct comprising a promotor containing AR inducible transcriptional
response elements (TREs), fused with firefly luciferase.
Results:
We tested our assay system by inhibiting CYP3A5 gene expression in LNCaP cells using siRNA
and then treating it with DHT. Our data indicate that CYP3A5 siRNA reduced DHT induced AR
activity significantly as compared to non-target (NT) siRNA. We further tested our reporter
system with rifampicin, phenytoin (both CYP3A inducers) and ritonavir, fluoxetine, amiodarone
(CYP3A inhibitors). Rifampicin (antibiotic) and phenytoin (anticonvulsant) showed significant
(P≤0.05) induction of AR activity as shown by increased luminescence units. Out of the three
inhibitors which were tested amiodarone (antiarrhythmic) and ritonavir (antiretroviral) reduced
the AR activity by 50% and 80% respectively whereas fluoxetine (antidepressant) did not result
in any significant changes.
Conclusion:
Our current finding supports the notion that CYP3A inhibitor-rich concomitant medical regimen
may provide additional clinical benefit to patients undergoing ADT. Further it also supports the
concept of targeting AR nuclear translocation as a therapeutic adjunct in ADT.
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1015: Pre-Hospital Emergency Care Training in the Pre-Clerkship Years
Christopher Burns, PhD, EMT
Presenting Author: Chris Burns, PhD, EMT

Purpose:
The American College of Emergency Physicians has published recommendations for emergency
medical training across the four years of medical education (M1-M4). These include prehospital emergency care skills in the pre-clerkship years (M1-M2). It is not known how these
recommendations are incorporated into medical curricula. The Roseman University College of
Medicine is actively planning its curriculum and would benefit from this knowledge.
Methods:
This is a survey-based study of pre-hospital emergency care training in M1 and M2. It was
distributed to an international medical education listserv with nearly 2000 subscribers at
medical schools and other health related institutions. The survey requested participation from
schools of human medicine and included questions about the training provided and the reasons
it was selected.
Results:
27 medical schools are representated in the responses. Over 90% provide Basic Life Support
(BLS) /CPR training during this period with about 60% in M1 and 40% in M2. Advanced
Cardiovascular Life Support (ACLS) is provided by about 25% of schools in M2 before students
start clerkships. Five schools reported more extensive M1 training: Emergency Medical
Technician (EMT) (2), Emergency Medical Responder (EMR) (1), emergency medical electives (1)
and advanced first aid/battlefield assessment (1). Reasons for selecting the particular level of
training included to meet requirements, to provide value to clinical partners, and to give
students clinical skills they can apply at this stage of their education.
Conclusions:
The majority of medical students receive BLS training early in their education while a smaller
number learn more advanced pre-hospital emergency care skills. RU-COM plans to provide EMR
training early in M1 and to revisit key skills throughout M1-M2. Our pre-clerkship students will
be among the most highly trained in pre-hospital emergency care in the country.
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1017: The Importance of Exposing Students to Alternate Experiences

Jo Andrews-Alexander, MSHA, MSN, RN; Rowena Bermundo, MSN, RN; Juliana Morone,
MSN/ED, RN
Presenting Author: Juliana Morone, MSN/ED, RN
Has been accepted for poster presentation at: The 2016 Society of Pediatrics National Conference,
Minneapolis, MN

Purpose:
Our primary objective for this International medical mission was to help students and new
registered nurses develop a better understanding of the impact that culture has on health care
beliefs, practices, resources and access to health care. To reduce misunderstanding about
cultural norms and help guide appropriate nursing care that includes cultural sensitivity.
Methods:
Students participated in a one-week rotation in Guatemala providing care for a population who
spoke a different language, had different cultural norms in an unusual setting. This project
helped identify the key factors that help students to learn about and respect different cultures,
and how to overcome obstacles when working in unusual settings.
Results and Conclusion:
Over 25 student nurses and 3 new registered nurses returned back to Roseman University of
Health Science more culturally aware and sensitized to the Guatemalan people and their
families. This student mission trip provided them with experiences in the field and allowed
them to help those who would not have access to healthcare otherwise. Each day students
would provide care to over 500 clients. The students were asked to keep a journal to record
their thoughts and then submit them on their return. Their own documented words provided
evidence that student mission trips are invaluable. By offering international exposure for
nursing students we can decrease existing cultural barriers and add to the promotion of globally
sensitive nurses.
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1018: A Quantitative Study of Critical Thinking Skills in Bachelor of Science
Nursing Students in Accelerated and Traditional Programs
Geoffrey Schroder, RN, MSN, EdD1; George J Graham, PhD2
1Roseman
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Presenting Author: Geoffrey Schroder, RN, MSN, EdD

Purpose:
Critical thinking is an important aspect of nursing practice; however, nursing program graduates
begin practice with less than adequate critical thinking skills. The nursing shortage has created a
demand for new registered nurses and has driven the creation of new forms of accelerated
registered nursing programs that allow non-nursing baccalaureate graduates to attain a nursing
degree in a shorter time than that of non-college graduates. A question exists regarding the
ability of nurses from non-traditional, accelerated nursing programs to think critically in patient
care situations.
Methods:
A quantitative study to determine whether any differences exist between students who
graduate from traditional or accelerated baccalaureate of science nursing programs using the
California Critical Thinking Skills Test (CCTST) was conducted using a total sample of 62 students
from the Southwestern United States. A 2-way ANOVA of the data revealed no statistically
significant differences in overall critical thinking skills between the two study cohorts.
Results:
Differences were found in the subscale scores of induction and deduction based on subject age,
years of work experience, and years of post-high school education. Regression analysis
demonstrated subject age as the strongest predictor of overall critical thinking skill.
Conclusions:
Recommendations for nursing educators include incorporating cognitive problem-based
strategies for building critical thinking skills in nursing students and focusing recruitment efforts
on older students with a work history and prior college education. Suggestions for further
research include replication of the study with a larger sample size, and the use of different
critical thinking instruments.
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1019: Pilot Study Correlating Salivary IGF-I and Estrogen Levels to Skeletal
Maturity in Orthodontic Patients

Faheem Nasar, DMD1; Kayla Bateman, DDS1; Prashanti Bollu, DMD, MS, MBA1; Manas
Mandal, MSc, PhD2
1Roseman

Pharmacy

University of Health Sciences, College of Dental Medicine, 2Roseman University of Health Sciences, College of

Presenting Author: Manas Mandal, MSc, PhD

Also presented as a Scientific E-Poster at the 2015 Pacific Coast Society of Orthodontists Annual Session, Palm Springs, CA

Purpose:
Skeletal maturation is crucial in orthodontic and dentofacial orthopedic diagnosis and
treatment planning. Cervical Vertebral Maturation Stage (CVMS) commonly used to assess
skeletal maturation has been shown to have poor reliability. Biomarkers such as insulin-like
growth factor-I (IGF-1) and estradiol are known to regulate bone growth. The purpose of this
pilot study was to find correlation between salivary IGF-I (sIGF-I), salivary estradiol (sE2) levels
to skeletal maturity using CVMS in orthodontic patients.
Methods:
Saliva samples of 25 female patients from the RU Orthodontic clinic were collected and kept
frozen at 80oC until sIGF-I and sE2 analyzed by ELISA following manufacturer’s protocol. Two
examiners performed CVMS staging at two time points using Cone Beam Computed
Tomography (CBCT) generated lateral cephalographs. Kruskal-Wallis test was used to compare
sIGF-1 and sE2 to CVMS. Spearman’s correlation was employed to determine the correlation of
sIGF-1 and sE2 with each other and with patient age. The study was initiated after IRB approval.
Results:
The mean patient age was 14.1 (± 2.66) years. Two patients were grouped in CVMS I, five in
CVMS II, four in CVMS III, and fourteen in CVMS IV as determined by CBCT. There were no
patients in CVMS V. Statistical analysis showed high inter- (78.35%) and intra- (84.5%) rater
reliability for CVMS grading. Salivary IGF-1 concentration ranged from 0.476-0.523 ng/mL, while
sE2 concentrations ranged from 4.67-11.02 ng/mL. Mild-moderate positive correlation was
observed between age and sE2 (r= 0.36, p-value 0.07) and mild correlation was observed
between CVMS and sE2 (r= 0.33, p-value 0.1).
Conclusions:
Current cross-sectional study demonstrated a moderate positive correlation with sE2 level,
skeletal maturation and age. Future, longitudinal study with larger patient population and
additional salivary biomarkers may determine whether salivary biomarkers can be used as
reliable indicators of skeletal maturation in orthodontic patients.
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1020: Chronic isolation stress alters antidepressant-like behaviors in animals
lacking RGS4

Glenys Castro, PharmD Candidate 20171; Myrien Fernandez, PharmD Candidate 20171;
Kate Keesling PharmD Candidate 20171; Bernice Ponce De Leon, DO Candidate2,
Christopher Benhatzel, MHS2, Cienna Nielsen, PA Candidate2, Deniz Alp, BS4, Robert
Kirsch, BS; John R. Traynor, PhD3,4, and Jeffery N. Talbot, PhD1,4
1Roseman
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University Research Center on Substance Abuse and Depression

4Roseman

Presenting Author: Glenys Castro, PharmD Candidate 2017

Purpose:
Conventional treatments for depression increase serotonin (5-HT) levels with selective
serotonin reuptake inhibitors (SSRIs). Although superior to previous treatments, SSRIs cause
unwanted side effects, are ineffective in many patients, and take weeks to months for
therapeutic benefit pointing to the need for improved understanding of mechanisms regulating
mood and antidepressant drug action. Evidence suggests that antidepressant behaviors and
more specifically the antidepressant actions of serotonin (5-HT) are modulated by endogenous
regulators of G protein signaling (RGS) proteins. In the current study, the effects of chronic
isolation stress on mood-related behaviors of mice lacking RGS4 were tested.
Results:
Genetic deletion of RGS4 (RGS4(-/-)) had no effect on basal antidepressant-like behaviors or
generalized locomotor activity in mice. However, when subjected to chronic isolation stress,
RGS4(-/-) mice developed antidepressant-like phenotypes whereas unstressed RGS4(-/-)
animals exhibited basal behaviors similar to stressed and unstressed wild-type littermates
(RGS4(+/+)). Moreover, chronically-stressed RGS4(-/-) animals exhibited increased
phosphorylation of neuronal GSK3β, a putative biological marker of antidepressant-like activity.
Importantly, RGS4 expression had no effect on basal or drug-induced locomotor activity.
Conclusion:
Overall, these data suggest chronic stress differentially influences antidepressant-like behaviors
in an RGS4-dependant manner and point to a role for RGS4 in the regulation of mood-related
behavior in vivo. Supported by MH0907012.
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1021: Risk of vancomycin nephrotoxicity in obese and morbidly obese patients

Monica Manandik, PharmD Candidate 2016; Ragini Bhakta, PharmD, BCPS
Presenting Author: Monica Manandik, PharmD Candidate 2016
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose:
Vancomycin is a glycopeptide antibiotic most notably known for its use against Gram positive
infections involving methicillin-resistant Staphylococcus aureus (MRSA). Few studies focus on
the effects of obesity on vancomycin pharmacokinetic parameters. The purpose of this study
was to investigate the possible correlation between obese patients with a body mass index
(BMI) greater than or equal to 30 kg/m2 and vancomycin induced nephrotoxicity.
Methods:
Patients were included in the study if they were at least 18 years with a BMI of greater than or
equal to 30 kg/m2, received at least one dose of vancomycin and had at least one trough level
drawn. Patients were evaluated for age, sex, ethnicity, acute kidney injury (AKI), history of
chronic kidney disease (CKD), concomitant antibiotics, use of nephrotoxic agents, and factors
for increased nephrotoxic risk. Documentation was also noted if patients required vasopressors
or hemodialysis (HD). Using Kidney Disease Improving Global Outcomes (KDIGO) Clinical
Practice Guidelines, a nephrotoxic event was defined as an increase in serum creatinine (SCr) of
0.3 mg/dl from baseline or urine output less than 0.5 ml/kg/h for greater than or equal to 6
hours.
Results:
Approximately 1% of patients experienced a nephrotoxic event. Both patients were classified as
BMI 30-34 kg /m2. Of the 202 patients, 34% were admitted to the intensive care unit (ICU), 26%
were on concurrent aminoglycoside use, 52% were on concurrent piperacillin/tazobactam use,
and 19% required vasopressors. The average length of vancomycin therapy was 5 days (n=1-30)
and 9% all-cause mortality (n=18).
Conclusion:
Based on this data, there appears to be no correlation between obesity and increased
vancomycin induced nephrotoxicity as compared to the general population. Further studies
should be conducted to evaluate a larger patient population over a longer period of time.
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1022: Relationship between faculty-led advanced pharmacy practice experience
(APPE) rotations and student capstone exam scores

Agafe Saguros, PharmD Candidate 20161; Ragini Bhakta, PharmD, BCPS1; Meghan
Jeffres, PharmD2
1Roseman

University of Health Sciences, College of Pharmacy, Henderson, NV, 2University of Colorado, Skaggs School of
Pharmacy and Pharmaceutical Science

Presenting Author: Agafe Saguros, PharmD Candidate 2016
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose:
The Capstone course in many pharmacy programs is offered in order to prepare students for
graduation and professional practice through applying their knowledge learned throughout
their academic career. Many schools of pharmacy implement this course in between the third
didactic year and final year of advanced pharmacy practice experience (APPE) rotations.
Roseman University College of Pharmacy conducts a capstone course after the completion of
students’ APPE rotations, one week before graduation. The objective of this study is to
determine if the number of faculty-led APPEs a student completes is related to their Capstone
exam score.
Methods:
Records of every third year students’ APPE rotations was collected and categorized for
evaluation. The inclusion criteria for this study were third year students who passed all 7 APPE
rotations that year. The exclusion criteria were repeated rotations within the same rotation
requirement category. Data from classes of 2010-2013 was collected and used for statistical
analysis. The total number of clinical, faculty, and adjunct rotations were calculated for each
student and compared with their capstone exam score. The primary outcome was to determine
if there is a statistical difference between the student’s Capstone score and their total number
of faculty-led APPE rotations. The statistical analysis that used was SPSS. This study was
submitted and approved by the Roseman University School of Health Sciences Institutional
Review Board.
Results:
Students with more than 1 clinical rotation had higher Capstone scores. Students who had at
least 1 faculty-led clinical APPE had a slightly higher Capstone score and these results were also
statically significant. However, having more than 1 faculty-led clinical APPE did not raise
Capstone scores considerably.
Conclusion:
Having at least 1 faculty-led advanced pharmacy practice experience can improve a student’s
Capstone score. However, improvement does not drastically increase as the amount of facultyled rotations increase.
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1023: Pharmacy residency school-wide match rates and modifiable predictors

Katherine Smith, PharmD, FCCP, BCPS; Alana Whittaker, PharmD, BCPS; Heather
Reddemann, PharmD Candidate 2016
Presenting Author: Alana Whittaker, PharmD, BCPS
Also presented at: The 2015 ACCP Global Conference on Clinical Pharmacy, San Francisco, CA

Purpose:
Previous research has been published on correlations between school-wide residency match
rates and non-modifiable factors. The objective of this research was to assess additional school
characteristics as predictors of school-wide match rates.
Methods:
School characteristics and match rate data were collected from pharmacy associations,
accrediting bodies, regulatory organizations and college of pharmacy websites for the years
2013 and 2014. A multiple regression model was developed to predict the residency match
rate using several variables: licensing exam pass rates, history of Accreditation Council for
Pharmacy Education (ACPE) probation, availability of clinical or post-graduate training tracks,
availability of dual degrees, student-driven research projects, affiliations with residency
programs, program length, length of accreditation, National Institutes of Health funding,
academic health center affiliation, and institution type.
Results:
The fit of the model was good and was able to explain 58.3% of the variance using these
factors. The regression results demonstrated that the significant predictors of residency match
rates were North American Pharmacist Licensure Exam (NAPLEX) averages, ACPE probationary
status, and program length. The average score on the NAPLEX positively predicted the school’s
match rate (β = 0.35, p = 0.001) while probation history was a negative predictor (β = - 0.238, p
= 0.006). A 3-year program length predicted a lower match rate (β = -0.204, p = 0.02) compared
to longer programs. The Pearson’s correlation between the NAPLEX averages and the matching
rate was also statistically significant at 0.512 (p = 0.000).
Conclusions:
Factors which would seem to help prepare students for residency such as research and
availability of focused clinical pharmacy training did not correlate with school-wide match rates.
Alternatively, residency match rates were influenced by publicly available measures of
composite student success. Doctor of pharmacy programs may wish to consider the impact of
these factors on future student residency opportunities.
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1025: Evaluating the Impact of Brown Bag Medication Reviews on the
Understanding and Adherence to Medication Therapy of Geriatric Patients in a
Community Setting

Abdul Ghorbandi, PharmD/MBA Candidate 2016; Lesley Mukai, PharmD/MBA Candidate
2016; Christina M. Madison, PharmD, BCACP, AAHIVP; Renee Holder, PharmD, BCPS
Presenting Author: Abdul Ghorbandi, PharmD/MBA Candidate 2016
Also presented at the 2015 ACCP Global Conference on Clinical Pharmacy, San Francisco, CA

Purpose:
The purpose of this study is to evaluate participants’ understanding and adherence to
medication therapy before and after a brown bag medication review. Comprehensive
medication reviews were conducted by members of the Student College of Clinical Pharmacy
(SCCP) chapter of Roseman University of Health Sciences under pharmacist supervision.
Methods:
The study included 38 patients from 4 senior living communities within Clark County of
Southern Nevada, which is home to 2.1 million residents, between November 2014 to May
2015. Patients were surveyed before and after a comprehensive medication review. The survey
measured each patient’s adherence to therapy, knowledge of therapy, medical conditions,
number of medications, and number of visits with primary care provider per year.
Results:
Average age of participants was 68 years old (59 -79 years old) with an average of 8
medications per participant. Before medication review, 56% and 51% reported complete
knowledge of and adherence to therapy respectively. Following review, percentages of
knowledge and adherence increased to 81% and 74% respectively. Overall, 46% of participants
reported annual visits with their provider while 54% reported 2 or more visits yearly.
Conclusion:
Roseman University’s SCCP organized brown bag events revealed a great opportunity to impact
residents of senior communities. Elderly patients are at a higher risk of chronic disease state
complications. This risk can be lessened through reducing inappropriate medication therapy,
medication duplication, polypharmacy, medication adverse effects and fall risks in the elderly
by conducting medication reviews. Our study theorized that medication reviews improved
adherence and understanding of therapy. The next step in our interventions will be to directly
communicate the pharmacy interventions to participants’ primary care providers for
implementation in order to optimize patient care and decrease the risk of adverse drug
reactions and disease state management associated with medication therapy.
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1026: The Impact of Opioids on the Resolution of Clostridium Difficile
Associated Diarrhea: A Retrospective Study

Amanda Faber, PharmD Candidate 2016; Elliott Asarch, PharmD, Jennifer Lindgren,
PharmD Candidate 2016, Matthew Nelson, PharmD Candidate 2016; Diane Rhee,
PharmD; Joseph McCoy, PharmD, BCPS, BCCCP
Presenting Author: Joseph McCoy, PharmD, BCPS, BCCCP
Purpose:
The use of anti-motility agents for the symptomatic treatment of diarrhea associated with
Clostridium difficile has long been discouraged on the basis of results of theoretical harm,
animal studies and insufficient anecdotal observations in humans. However, there is evidence
underlining the hypothesis that anti-motility therapy is associated with prolonged Clostridium
difficile associated diarrhea (CDAD) and worse outcomes. A regular complication of opioid use
is a decrease in gastrointestinal motility, increased intestinal transit time, and constipation.
Therefore, the purpose of this study is to identify if patients with Clostridium difficile associated
diarrhea (CDAD) receiving opioids leads to a delay in the resolution of symptoms.
Methods:
This was a retrospective study in which patient data was culled from Valley Hospital Medical
Center electronic hospital records from (7/1/2012 – 9/1/14). The study population included
those patients with a positive immunoassay for toxin A/B or a diagnosis of CDAD in the primary
diagnosis code. The study population was divided into those that received no opioids, opioids
as needed (prn) or scheduled opioids. Patients that received opioids were further classified
based on days of opioid therapy: ≤5 days, 6-10 days, ≥ 11 days. Endpoints included: length of
stay, mortality, duration of antibiotic therapy directed at C. difficile, time to achieve a CDAD
severity score index of 1-2, a 3- point reduction of the CDAD severity score index, and the
severity score index on the last day of CDAD antibiotic therapy. Student’s t-test will be used to
test continuous (parametric data), Mann – Whitney U test for continuous (non – parametric
data), Chi – squared test or Fisher’s exact test will be used for categorical data. Kaplan Meier
estimator and log rank test will be used to evaluate and compare time to event data. Alpha will
be set at 0.05.
Results: In progress.
Conclusion: In progress.
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1027: Evaluating the Efficacy and Student Perception of Residency Preparation
Program Activities

Amanda Faber, PharmD Candidate 2016; Monica Manandik, PharmD Candidate 2016;
Mark Decerbo, PharmD, BCPS, BCNSP; Rebecca Jayakumar, PharmD; Joseph McCoy,
PharmD, BCPS, BCCCP
Presenting Author: Amanda Faber, PharmD Candidate 2016
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose:
Evaluate current postgraduate application preparatory activities and identify trends in students
who were successful in attaining a postgraduate position.
Methods:
A 47 question survey was sent to the class of 2015 who participated in the ASHP matching
program. Respondents were queried regarding their preparedness, perception of the prematch preparation process, and impressions of residency/fellowship (PGY1) preparatory
activities provided by RUCOP. Responses were divided into two arms: Group A (obtained a
PGY1) and Group B (unsuccessful obtainment of a PGY1). A 7 point Likert & visual analog scale
was used to evaluate perceptions of preparedness and confidence in obtaining a postgraduate
position. Descriptive statistics were used on selected outcomes.
Results:
Students’ initial familiarity with the PGY1 process and confidence in obtaining a residency had a
weighted average of 4/3.43 and 4.62/2.86 for group A and B respectively. 76.92% in Group A
developed a preparation timeline compared with 68.43%. All students made a list of desired
PGY1 characteristics except 1 in Group B (100/85.71%). 1 student in each group didn’t develop
a question list for prospective PGY1 programs (92.31/85.71%). Similarly, students developed a
rubric to objectively evaluate PGY1 Programs (53.85 vs. 57.14%). The majority of participants
had their CV reviewed (92.31 vs.100%), participated in mock interview (69.23/66.67%), and
reported having a mentor during the PGY1 process (69.67 vs. 57.14%). When ranking most to
least important PGY1 preparation activities, Group A & Group B had the following rankings
based on weighted averages: mentorship (5.17/4.14), mock interviews (3.75/3.00), CV review
(3.50/3.71), clinical meeting attendance (3.33/3.57), networking (3.25/ 4.00), and RUCOP
residency workshop (2.00/2.57).
Conclusion:
Differences in familiarity of the residency application processes and confidence in obtaining a
postgraduate residency/fellowship between groups was an unexpected result. Having a
mentor ranked highest as being most helpful in securing a PGY1 in both arms.
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1028: The Impact of Previous Use of Anti Platelet Agents on Hemorrhagic
Transformation in Acute Ischemic Stroke Post-Thrombolytic Therapy

Mahboubeh Mashayekhi, PharmD Candidate 2016; Susan Huynh, PharmD Candidate
2016; Alana Whittaker, PharmD, BCPS; Mark Decerbo, BCPS, BCNSP; Joseph McCoy,
PharmD, BCPS, BCCCP
Presenting Author: Susan Huynh, PharmD Candidate 2016
Also presented at: The 2015 ACCP Global Conference on Clinical Pharmacy, San Francisco, CA

Purpose:
Hemorrhagic transformation (HT) is a serious complication of post-thrombolytic therapy in
acute ischemic stroke (AIS). Anti-platelet therapy (APT) has shown to increase the risk of
bleeding; however, currently there is no recommendation to withhold r-TPA in in this
population. The purpose of this study is to evaluate the rates and severity of HT in patients with
AIS who received r-TPA with recent APT.
Methods:
A retrospective cohort study was conducted in which data was culled between 7/1/2102 –
12/31/2014 at a hospital in Las Vegas, NV. The study population included patients with AIS that
received r-TPA and was divided into four groups: patients with HT previously taking APT,
patients with HT not previously taking APT, patients without HT previously taking APT, and
patients without HT not previously taking APT. Patients were assessed for the following clinical
endpoints: rates of HT, hospital LOS, and in-hospital mortality. The Kruskal-Wallis test,
descriptive statistics and a logistic regression model were performed to test baseline
characteristics and results of the study.
Results:
81patients were included into the study with no statistically significant difference in baseline
characteristics among the study arms. 20 (24.7%) patients underwent HT and 13 (65%) HT
patients were previously taking APT. 61(75.3%) patients did not undergo HT despite 26 (42.6%)
patients in this group having received APT. 10 patients overall died in-hospital: 3 patients in the
HT without APT group, 3 in the HT with APT group, 3 in the no HT without APT group, and 1 in
the no HT with APT group. Hospital LOS did not differ among groups (p=0.476). A regression
analysis using pre-specified variables did not significantly predict HT or in-hospital mortality.
Conclusion:
Our study did not show any difference in the HT rate, hospital LOS, or in-hospital mortality in
AIS patients who received r-TPA previously on APT.
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1029: The Impact of Intravenous Dopamine on Respiratory Function in Patients
with Septic Shock

Angela Yuen, PharmD Candidate 2016; Lesley Mukai, PharmD Candidate 2016; Yu Mao,
PharmD Candidate 2016; Mark Decerbo, PharmD, BCPS, BCNSP; Joseph McCoy, PharmD,
BCPS, BCCCP
Presenting Author: Angela Yuen, PharmD Candidate 2016
Also presented at: The 2015 ACCP Global Conference on Clinical Pharmacy, San Francisco, CA

Purpose:
Dopamine has both beneficial and undesirable effects on respiratory function in hypercapnic
respiratory failure. Less is known about dopamine’s impact on patients with primary
hypoxemic respiratory failure. The objective of this study is to identify what is the impact of
dopamine added to vasopressor support in patients with septic shock has on respiratory
function.
Methods:
A retrospective cohort study was conducted between 7/1/2102 – 4/1/2014 at two hospitals in
Las Vegas, NV. The study population included mechanically ventilated (MV) patients with sepsis
that were receiving vasopressor support. The study population was divided into two groups:
those receiving vasopressor support with the inclusion of IV dopamine and vasopressor support
without the inclusion of IV dopamine. Patients were assessed for the following clinical
endpoints and respiratory parameters: MV duration, LOS, in - hospital mortality, FiO2, PCO2,
PaO2, RR, PEEP, TV, and SPO2. Patients ≥ 18 years old diagnosed with sepsis requiring MV and
vasopressor support were eligible for inclusion. Wilcoxon rank sum test was used to test
differences in continuous, non-parametric data. Fisher’s exact test was used to compare inhospital mortality between groups.
Results:
MV duration showed an absolute reduction of 1.18 days (3.18 v. 4.33, p=0.0469) in the
dopamine group. Other significant differences observed included both hospital length of stay
(p=0.0405) and PaO2 (p=0.0094) which were also lower in the intervention group. Results from
the study that did not show a significant difference between groups included: FiO2 (p=0.8102),
SPO2 (p=0.4097), PCO2 (p=0.4258), total RR (p=0.6118), spontaneous breaths (p=0.1506), and
TV (p=0.4684).
Conclusion:
Our study showed the variable effects of dopamine on the respiratory function in patients with
primary hypoxemic respiratory failure. Our study provides additional evidence that dopamine
has a clinical effect on the respiratory system and supports the idea that further research is
needed.
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1030: Student stress in a three-year doctor of pharmacy program using a
mastery learning educational model – a comparison of studies five years apart
Julie Phan, PharmD Candidate 2016; Erin Johanson, Med, EdD; Surajet Dey, BS
Pharm, PhD
Presenting Author: Surajet Dey, BS Pharm, PhD

Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Introduction:
As shown in previous studies, students in a 3-year PharmD program with a unique educational
model experienced more stress than students in a traditional 4-year PharmD program. A
comparison study conducted 5 years later can help determine the current degree of perceived
2nd year student stress in a 3-year PharmD program and identify coping mechanisms used,
including use of medications.
Methods:
Study invitation links were sent via email to all enrolled 241- second year pharmacy students.
Students were invited to complete a 54-question survey encompassing demographic
information, the previously validated Perceived Stress Scale (PSS), stressful events, stressrelieving activities, and medication use habits. Questionnaires were administered for 2 weeks
before the start of the first Advanced Pharmacy Practice Experience rotation block in May 2015,
to have the closest representation of the previous study.
Results:
A total of 87 students responded to the survey (36.1%) which was a lower response compared
to the previous study (70.4%). The average PSS score was very similar to the previous study.
The mean PSS of the female students (n=40) was 33.8 (SD 4.7); that of the male students (n=42)
was 33.5 (SD 3.5). In an accelerated PharmD program, assessment (4.6) and reassessments (4.8)
tend to cause most stress amongst students as evidenced by our previous study. However, in
this study there was significant decrease in stress for both assessment (p<0.05) and
reassessments (p<0.005).
Conclusion:
Students in an accelerated 3-year PharmD program reported less stress experienced with
assessments and reassessments despite demographic reports of more children and longer
commutes. Potential explanations worthy of further consideration include better student
preparation, time management, changes to admissions criteria, or faculty teaching styles and
experience. Given that there were no significant differences from the previous study regarding
medication use further studies identifying student coping mechanisms and stress reduction
techniques would prove useful.
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1031: Testing for the Existence of a Non- G protein Associated, New G protein
Coupled Receptor Signaling Pathway- the Potential CXCR4-GRK-NPM1 Signaling
Axis

Todd Nagamine, BS, Masters of Health Science Candidate1; Deniz Alp, BS2; Christopher
So, PhD2
1Touro

University-Nevada, 2Roseman University of Health Sciences, College of Pharmacy, Henderson, NV

Presenting Author: Todd Nagamine, BS, Masters of Health Science Candidate
Purpose:
G protein coupled receptor kinases (GRKs) are protein kinases that phosphorylate activated G
protein coupled receptors (GPCRs), leading to signal desensitization. The function of these
kinases is controlled by conformation changes of the receptor elicited by ligand binding to the
receptor. Since GRKs can also phosphorylate non-GPCRs as well, these phosphorylation events
could be potentially new signaling pathways controlled by the GPCRs. A potential signaling axis
worthy of testing, based on previous data, is that involving the chemokine receptor, CXCR4,
GRKs and the multifunctional phosphoprotein, nucleophosmin (NPM1). Previously, it was
shown that CXCR4 can activate GRKs and interact with NPM1. GRKs were also shown to
phosphorylate NPM1 at various sites. Therefore, CXCR4 activation can potentially stimulate
GRKs to phosphorylate NPM1 that interacts with CXCR4. To test this, however, we must first
establish the method to carry out this hypothesis. In this early report, we test the suitability of
particular cell lines and antibodies to carry out this study.
Methods:
We look at the expression of CXCR4, NPM1 and GRKs in various cancer and non-cancer cell lines
by western blotting. A cell line to use will be chosen based on the expression of these proteins.
We will also use some purified proteins to establish the selectivity of the phospho-selective
antibodies.
Results:
We see GRKs, nucleophosmin and the chemokine CXCR4 receptor expressed at different
protein levels in the cell lines tested.
Conclusions:
In the future, we plan to test for the existence of this CXCR pathway by activating the receptor
using its putative agonist, SDF1alpha, as well as using new CXCR4 allosteric agonists derived
from pepducins, a new class of peptide drugs. If this signaling axis exists, this could be a
potentially targetable new GPCR pathway for drug development.
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1032: Characterizing the Role of G protein Coupled Receptor Kinases in
Resistance and Adaptation to Oxidative Stresses

Christian Heilman, PharmD Candidate 2017*; Michelle Hon, PharmD Candidate 2018*;
Janeen Ibarreta, PharmD Candidate 2018*; Glecille Ann Salonga, PharmD Candidate
2018*; Christopher So, PhD
* Denotes co-first authorships

Presenting Author: Christian Heilman, PharmD Candidate 2017
Purpose:
In addition to its best characterized role as mediators of G protein coupled receptor (GPCR)
desensitization, G protein coupled receptor kinases (GRKs) can also interact with various nonGPCR related proteins and, by doing so, regulate some non-GPCR associated signaling
pathways. Herein, we study if GRKs can play an important role in mediating responses of
organisms to oxidative stresses. In particular, the ability of the organism to survive the stress
and adapt will be studied.
Methods:
We will carry out these experiments using wild type (N2) and the GRK expression knockout
strains of the nematode, Caenorhabditis (c.) elegans. Age-synchronized c. elegans adults are
then subjected to temperatures higher then suitable cultivation temperature (between 18-22
degrees Celsius).
Results:
In initial studies using heat (~34-37 degrees Celsius) to generate oxidative stresses in c. elegans,
increased susceptibility of c. elegans GRK1 (homologous to mammalian GRK4, GRK5 and GRK6)
knockout (KO) strains was demonstrated, with more worm death associated with this strain
under 37 degree celsius heat compared to wild type and c. elegans GRK2 (homologous to
mammalian GRK2 and GRK3) KO strains. In assays where young adult worms were exposed to
heat stress (non-lethal 34 degree Celsius) for 2 hours and then their subsequent lifespan
examined, we observed that N2 worms that were exposed to this short stress lived longer than
untreated N2 worms. However, GRK1 and GRK2 KO worms did not demonstrate this response
under similar testing conditions.
Conclusions:
Collectively, this data suggests that GRKs may be playing some yet unidentified role in
mediating resistance and adaptation to oxidative stresses.
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1033: Identifying New G protein Coupled Receptor Kinase (GRK)- Protein
Interactions Using In Vitro, In Cell and In Silico Approaches

Joann Lagman, PharmD Candidate 2018*; Christina Lee, PharmD Candidate 2018*;
Paula Sayegh, PharmD Candidate 2018*; Steven Pelech, PhD; Jeffrey Benovic, PhD;
Christopher So, PhD
* Denotes co-first authorships

Presenting Author: Joann Lagman, PharmD Candidate 2018
Purpose:
G protein coupled receptor kinases (GRKs) are protein kinases whose best-known function is
phosphorylating activated G protein coupled receptors (GPCRs), leading to desensitization and
internalization of the receptor. In addition to this well-researched function, GRKs can also
phosphorylate a number of non-GPCR proteins. In this project, we attempt to identify new GRK
substrates.
Methods:
We use a combined in vitro and in cell approaches as well as using an in silico approach by data
mining the online database, Phosphonet (www.phosphonet.ca). Using phosphonet, we look for
proteins with notable GRK phosphorylation sites and then use this data to identify a number of
worthy proteins to test in in vitro and in cell assays to prove that it is a GRK substrate. Thus far,
the candidates we have explored as potential GRK substrates are those that are related to
reported GRK interactors.
Results:
Using the bioinformatics strategy, one such potentially new GRK substrate could be
nucleostemin, a nucleolar protein with functions in the nucleolus similar to that of
nucleophosmin, an established GRK substrate. Using in vitro and in cell approaches, nucleolin, a
nucleolar protein, was identified as a potential GRK substrate. Notably, nucleolin, similar to
nucleophosmin and nucleostemin, also controls nucleolar stress responses.
Conclusions:
Continued work would go to establishing nucleolin and nucleostemin as bona fide GRK
substrates in in vitro assays, verify their biological significance of its interactions with GRKs in
cells and continue to develop strategies involving phosphonet to successfully identify other
potential GRK substrates.
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1034: Aberrant expression of G-CSF/G-CSFR biological axis in pancreatic cancer
promotes β1-integrin-mediated adhesion and Jak2-Stat3-mediated migration

Daniel Dilanji, PharmD Candidate 2017; Arup Chakraborty, PhD
Presenting Author: Daniel Dilanji, PharmD Candidate 2017
Purpose:
Pancreatic cancer is highly metastatic and now the third leading cause of cancer related deaths
(after lung and colon) in the United States with an overall 5-year survival rate of <5%. In 2016,
41,780 men and women are predicted to die of pancreatic cancer in the United States alone.
Granulocyte colony-stimulating factor (G-CSF) is secreted by many cell types but G-CSF receptor
(G-CSFR) is restricted to neutrophil and its precursors only. G-CSFR is aberrantly expressed in a
variety of primary cancers including pancreatic cancer (PaCa).
Aim:
Determine the expression and role of G-CSF/G-CSFR in mediating adhesion and invasion of PaCa
cells.
Methods & Results:
G-CSFR was expressed in 3 out of 5 PaCa cells as determined by RT-PCR and flow cytometry,
with higher expression in MIAPaCa-2 and PANC-1 cells. We confirmed aberrant G-CSFR
expression in resected PaCa tumors using G-CSFR-specific immunohistochemistry (28% samples
stained positive for G-CSFR). G-CSF production was highest in MIAPaCa-2 as measured by ELISA.
Using flow cytometry, we demonstrated that G-CSFR signaling potently induced expression of
β1-integrin and promoted β1-integrin mediated adhesion of PaCa cells. G-CSF signaling involves
activation of transcription factor Stat3 through its upstream kinase Jak2. Stat3 plays a major
role in G-CSF-mediated transmigration of MiaPaCa-2 cells. We have shown that a novel Jak2
inhibitor zerumbone and Stat3 specific inhibitor static and anti-G-CSF antibody can inhibit
transmigration of MiaPaCa-2 cells significantly.
Conclusion:
These data suggest that autocrine/paracrine G-CSF/G-CSFR signaling significantly contributes to
β1-integrin-mediated adhesion and Stat3-mediated invasion of PaCa cells. This novel finding
may explain, in part, the mechanisms by which G-CSF-G-CSFR biological axis contributes to
major invasive potential of PaCa cells.

Roseman University Research Symposium 2016 Program |

48

College of Pharmacy – Henderson

1036: The Beneficial Effects of the Basic Science Journal Club-AAPS in an
Accelerated Three Year Pharmacy Program

David Kogan, PharmD Candidate 2017; Samantha Kaufman, PharmD/MBA Candidate
2017; Arup Chakraborty, PhD
Presenting Author: David Kogan, PharmD Candidate 2017
Purpose:
The Basic Science Journal Club-AAPS (American Associate of Pharmaceutical Sciences) is an
optional program that students can participate in to strengthen their grasp of the curriculum at
Roseman University of Health Sciences. Roseman University is an accelerated, three-year
pharmacy program with a large classroom size of 145 diverse students. P1 and P2 students
attend class daily from 8am to 3pm and are taught in a 2-week block system. The Basic Science
Journal Club is a group of students, guided by faculty, to further student knowledge of topics
related to general pharmaceutical science. The club parallels the course curriculum in order to
clarify and focus the students understanding of the material. Skillsets that the Basic Science
Journal Club emphasizes are: Clarifying classroom topics/drug inquiries, improving presentation
skills of scientific topics, interpreting meaningful scientific data, and teaching basic statistical
analysis.
Methods:
Hardcopies of IRB approved surveys were distributed to both the first-year and second-year
pharmacy students. This survey was designed to measure the perception of the efficacy,
thoughts, expectations, and benefits of the Basic Science Journal Club and the impact it would
potentially have on the education of the students. Survey results were analyzed using SPSS.
A follow up survey is going to be conducted on February 22, 2016 to gauge the perception of
the students currently enrolled in the Basic Science Journal Club. This survey will provide an
expanded view on the potential impact of the club. Furthermore, on March 14th, 2016 an IRB
approved examination will be administered based on the curriculum learned during their time
at Roseman University. This will be able to differentiate the level of understand acquired by
students in the Basic Science Journal Club. It will be a single blinded, randomized, paired,
controlled study consisting of two groups. Group A will consist of P1 and P2 pharmacy students
that have not involved in the Basic Science Journal Club. Group B will consist of the same
demographic of students; these students will be active participants of the Basic Science Journal
Club.
Anticipated Result:
We expect to find a statistically significant correlation between being a participant of the Basic
Science Journal Club and increasing the understanding of the curriculum. This is based on the
significant results from the preliminary survey.
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1037: The Impact of Patient Follow-Up after Attending Student pharmacist Led
Health Fairs in Underserved Communities

Paul Manabat, PharmD Candidate 2016; Catherine Oswald, PharmD
Presenting Author: Paul Manabat, PharmD Candidate 2016
Also presented at: 2015 Nevada Public Health Association Annual Conference, Reno, NV

Purpose:
The purpose of this study is to determine if non-pharmacological recommendations made by
second and third year student pharmacists had a positive impact on patients from an
underserved community with out-of-range blood pressure (BP) and/or blood glucose (BG)
readings.
Methods:
Under the supervision of a licensed pharmacist preceptor, student pharmacists performed BP
and BG screenings at a local health fair at the Las Vegas Rescue Mission. Each BP and BG
reading was assessed and patients specifically with out-of-range readings were provided both
verbal and written non-pharmacological recommendations such as diet, exercise modifications,
and medication compliance. Face-to-face follow-ups were completed at 3 and 4 months after
the initial health fair to repeat BP and/or BG readings and to discuss any lifestyle modifications
made.
Results:
At the health fair, there were 20 patients with at least 1 BP and/or BG reading out-of-range and
each were given verbal and written recommendations to improve readings. After 3 months, 5
patients followed up to measure BP and/or BG to report their progress with the
recommendations. After 1 month, 4 patients followed up to measure BP and/or BG to compare
their initial and final readings.
Conclusion:
In conclusion, this study suggests that student pharmacists can make a positive impact on
patients with out-of-range BP and/or BG readings; however, due to the small population size
and the short duration of the study this is not statistically significant. Further studies regarding
this topic will need to be done to determine if student pharmacists can make a positive impact.
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College of Pharmacy – Henderson

1038: Interdisciplinary Collaborative Practice: Advancing Senior Healthcare in
the Community: Community-wide Outreach Event Focused on Senior Education
and Medical Care Though Pharmacy, Nursing, and Medicine Collaboration

Nha Judy Chau, PharmD Candidate 2016; Yu Mao, PharmD Candidate/MBA 2016;
Angela Yuen, PharmD Candidate 2016; Catherine Oswald, PharmD; Mark Decerbo,
PharmD, BCPS, BCNSP
Presenting Author: Yu Mao, PharmD Candidate 2016
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose:
Our primary objective was to serve as a centralized venue for seniors in the community to
receive health screenings, immunizations, and Medicare counseling in tandem with targeted,
structured education on a variety of topics, including Medicare fraud. Through interdisciplinary
collaboration with the College of Nursing, College of Medicine, community partners and
numerous student pharmacist organizations, a single-day event targeting the local geriatric
community of the Las Vegas Valley was implemented. Patients gathered insight and additional
resources on the types of lifestyle and insurance modifications necessary to improve, protect,
and best utilize their healthcare, while at the same time receiving desired healthcare services.
Methods:
Student pharmacists at Roseman University’s SSHP collaborated with various organizations to
conduct Roseman University’s first annual campus-wide senior community outreach event. To
promote the event, a full page advertisement was placed in the local newspaper. During the
event, thirty-minute educational sessions were presented on topics including: falls prevention,
dietary supplements, identifying and dealing with depression, and protection against Medicare
fraud. A patient passport was created to encourage seniors to “travel” to aforementioned
services provided. At exit, patients completed an electronic feedback survey.
Results & Conclusions:
Over 50 student pharmacists and healthcare providers came together to provide services to
patients in the community. Our feedback survey revealed 95% of patients responded that they
felt they benefited from the services offered, 89% expressed that they would return to this
event during the following year, 90% would recommend this event to their family or friends,
70% felt that they were more aware of health management after attending this event, and
lastly, 63% provided their contact information for future events. Pharmacy is a dynamic
profession with significant potential for inter-professional collaboration. Initiation of
community-wide collaborative outreach events to enhance interdisciplinary relationships will
lead to the advancement of our profession within the greater healthcare community.
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Touro University, College of Osteopathic Medicine, Nevada

1039: How Valid is the MCAT Score in Predicting Success in Medical School for
High Performing Masters Students

Bersabel Woldemariam, MHS
Presenting author: Bersabel Woldemariam, MHS

Purpose:
The Medical College Admission Test (MCAT) and undergraduate Grade Point Average (GPA) are
used as primary criteria for admissions to medical schools across the country. The MCAT is an
absolute requirement even when a prospective student has performed well on a post
baccalaureate program. Touro University Nevada (TUNCOM) offers a rigorous Master of Health
Sciences program (MHS) where students take the majority of their courses and are assessed
with the first year medical students. However, the requirement for admission is still based on
the same MCAT score as for students without a Master’s degree. This study aims to determine
the type of correlation that exists between MHS GPA, MCAT scores and the performance in
preclinical years and COMLEX for high performing MHS students.
Results:
The results of the analysis of data indicate that high performing MHS students earned,
consistently, higher GPAs during the first and the second year of medical school and higher
COMLEX scores than MHS students with higher MCAT scores but lower GPAs.
Conclusion:
Consequently, the GPA at the end of the MHS program is a more accurate predictor of the
performance in medical school. It is plausible that the required MCAT score for admitting high
performing MHS students should be considered as a secondary criterion to the GPA, and may
be even disregarded for admission in the DO program.
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Touro University, College of Osteopathic Medicine, Nevada

1040: 6 Weeks Habituation of Simulated Barefoot Running Induces
Neuromuscular Adaptations and Changes in Foot-Strike Patterns in Female
Runners

Iman Khowailed, PT, MPT, DSc
Presenting author: Iman Khowailed, PT, MPT, DSc

Background:
To examine the effects of 6 weeks training program of simulated barefoot running (SBR) on
running kinetics in habitually shod female recreational runners.
Material and Methods:
12 female runners age 25.7± 3.4 years gradually increased running distance in Vibram Five
fingers over 6 weeks. The kinetic analysis of treadmill running at 10Km/h was performed pre
and post intervention in shod running, non-habituated SBR and habituated SBR conditions.
Spatiotemporal parameters, ground reaction force components and Electromyography (EMG)
were measured in all conditions.
Results:
Post intervention data indicated a significant decrease across time in the habituation SBR for
EMG activity of the tibialis anterior (TA) in the preactivation and absorptive phase of running
(P<0.001). A significant increase was denoted in the preactivation amplitude of the
gastrocnemius (GAS) between the shod running, unhabituated SBR and Habituated SBR. 6
weeks of SBR was associated with a significant decrease in the loading rates and impact forces.
Additionally, SBR significantly decrease the stride length, step duration, flight time whilst stride
frequency was significantly higher compared to shod running.
Conclusion:
The findings of this study indicate that changes in motor patterns in previously habitually shod
runners are possible and can be accomplished within 6 weeks. Non habituation SBR didnt
showed a significant neuromuscular adaptation in the EMG activity of TA & GAS as manifested
after 6 weeks of habituated SBR.
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Touro University, College of Osteopathic Medicine, Nevada

1041: Identifying Various Ferret Immune Genes to Expand the Ferret Model for
Studying Influenza A Pathogenesis

Jessica Yang, DO Candidate; Sarah Martinez; Karen Duus PhD
Presenting Author: Jessica Yang, DO Candidate

Purpose
The ferret (Mustela purtorius furo) infection model is utilized for studying the pathogenicity and
transmission of Influenza A. The ferret is a highly favored model because of the similar clinical
symptoms in humans with Influenza A infection. A current disadvantage of using the ferret
model is the lack of monoclonal antibody reagents to study ferret immune responses.
Method and Anticipated Result
The ferret genome was recently fully sequenced by the Board Institute in 2011 but has not yet
been annotated. Identification of ferret interleukin 10 (IL10), 12a (IL12a) and b (IL12b), 1b
(IL1b), CD40, and CD40LG was performed on Ensembl using a BLAST search against canine
(Canis lupus familiaris) and feline (Felis catus) homologous sequences to the ferret genes of
interest. Through the BLAST search results comparing the percentage identity and E-value
between each of the target (Mustela purtorius furo) and the query (Canis lupus familiaris or
Felis catus) sequences, cDNA sequences were compiled of each of the targeted ferret immune
proteins. PCR primers for each of the cDNA sequences have been designed for cloning into a
mammalian expression vector. Further testing of the validity of the identified and isolated gene
sequence to its targeted protein product will be performed with the cloned cDNA.
Identifications of these immune genes will allow the potential for further understanding of
molecular virus-host interactions of Influenza A using ferret models by subsequent generation
of mouse monoclonal antibodies against the ferret immune proteins.
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Clinical Research
College of Pharmacy, South Jordan
Potential Bromocriptine Induced Mania in a Patient Being Treated for a Pituitary
Tumor
Nishika Patel, PharmD Candidate 2017
Presenting Author: Nishika Patel, PharmD Candidate 2017

This case report details the potential risk of medication induced mania in a patient receiving
bromocriptine for a pituitary tumor. The patient is a 67 year old white male who had previously
been a minister for 28 years. He originally presented in 2000 with a chief complaint of making
inappropriate sexual comments to women. This had led to marital problems and his forced
leave of absence from the ministry. The patient was diagnosed in 1999 with erectile dysfunction
secondary to a pituitary tumor and was placed on bromocriptine. Three weeks into treatment,
he became hypersexual and began making sexually explicit comments to women. Furthermore,
he began experiencing a decline in judgment, an increase in impulsivity, an increase in racing
thoughts, and a decrease in sleep (4-5 hours per night). The patient reported a history of
depression, for which he used to take nefazodone; however, he had no prior manic episodes or
generalized anxiety problems. His family history was significant for depression (mother and
father), Alzheimer’s dementia (mother), and alcoholism (father). The patient denied the use of
illicit drugs, alcohol, or nicotine containing products. His medications included aspirin 81 mg
once daily, sildenafil 100 mg once daily, and bromocriptine 1.25 mg once daily. To address the
manic symptoms, the patient was started on valproic acid 250 mg twice daily. The valproic acid
led to eventual improvement of his symptoms and showed benefit for many years. However, in
2015, his endocrinologist decided to increase the dose of his bromocriptine to 5 mg once daily.
Almost immediately, the patient began experiencing persecutory delusions of being shot and
was becoming increasingly paranoid. Buspirone was added to help alleviate his anxiety.
However, the patient continued to experience worsening symptoms such as episodes of
depersonalization, feelings of attraction towards other men, and continued delusions about
being murdered. The patient was then placed on trials of various antipsychotics and is currently
stable on a combination of valproic acid, buspirone, and chlorpromazine. The differential
diagnoses for this patient include bipolar disorder type 2, manic symptoms secondary to a
pituitary tumor, and bromocriptine induced mania. Bromocriptine, a dopamine agonist, has
only rarely been noted to cause mania in patients. It has been postulated that the mania could
be a direct result of increased activity of the dopaminergic pathways. This phenomenon is not
explicitly listed in the verified adverse reactions section of the package insert. However, it has
been detailed in a few case reports; this has led to its inclusion in the postmarketing
surveillance section. It would have been unethical to test for the alleviation of symptoms by
discontinuing bromocriptine therapy, since the medication has been effective thus far in
treating the pituitary tumor. However, investigating the temporal relationship between the
start of the manic symptoms and the course of bromocriptine therapy can lead to the
conclusion that bromocriptine might have been the causative agent in the development of this
patient’s mania.
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Basic Sciences Research
College of Dental Medicine, South Jordan
Gingival Epithelial Cells Exposed to Cigarette Smoke Extract Induce RAGEmediated Inflammation

Derek Dutson1, DMD Class of 2017; Nolan Sanders1, DMD Class of 2018; Justin Durrant1,
DMD Class of 2017; Chad Gollaher1, DMD Class of 2016; Joshua Lewis2, Brigham Merrill2,
Dallin Milner2, Andrew Christiansen2, Scott Albright2, Connor Christiansen2, Shalene
Wilcox1, PhD; Duane Winden1, PhD; Benjamin Bikman1,2, PhD, Paul Reynolds1,2, PhD
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University

Presenting Author: Derek Dutson, DMD Class of 2017
Purpose

The oral environment is anatomically positioned as a significant gateway for exposure to
environmental toxicants and cigarette smoke exposure specifically compromises oral health by
orchestrating inflammation at the cellular level. The receptor for advanced glycation endproducts (RAGE) has been implicated in smoke-induced inflammatory effects; however, its role
in the oral cavity has not been clearly defined. The purpose of this study was to determine the
induction of RAGE by oral gingival cells and the degree to which RAGE- mediated signaling
influences inflammatory cascades.
Methods and Results
Gingival epithelia cells (Ca9-22) were exposed to cigarette smoke extract (CSE) for six hours and
screened for RAGE expression and inflammatory mediators. RAGE was increased by qPCR and
immunoblotting following exposure. Furthermore, exposure elicited increased activity of RAGE
signaling intermediates including active Ras and nuclear NF-B. IL
-6 and IL-1B were also
elevated in cell culture medium from CSE-exposed cells when compared to normal media
controls. Together, these data suggest RAGE augmentation and its signaling axis are responses
orchestrated by gingival cells following exposure to tobacco smoke. In an effort to block RAGE
signaling, we have synthesized a family of anionic, partially lipophilic sulfated polysaccharide
derivatives known as semi-synthetic glycosaminoglycan ethers (SAGEs). Co- treatment of CSE
and SAGEs resulted in marked amelioration of inflammatory cytokine secretion.
Conclusions
Together, these results provide a new perspective on a possible mechanism whereby cigarette
smoke affects oral inflammation. Further work may show that RAGE signaling is a potential
target in treatment of inflammatory diseases of the oral cavity exacerbated by tobacco smoke.

Roseman University Research Symposium 2016 Program |

57

Best Practices Research
College of Pharmacy, South Jordan
Time and Cost Savings of Implementing an Automatic Renal Dosing Protocol

Allen Le1, PharmD Candidate 2016; Jalee Farr1, PharmD Candidate 2016; Denise Small2,
PharmD, CDE, BCACP; Whitney Buckel2, PharmD
1Roseman

University of Health Sciences College of Pharmacy, 2Intermountain HealthCare

Presenting Authors: Allen Le, Jalee Farr, PharmD Candidates 2016
Purpose
Intermountain Medical Center (IMED) implemented a Pharmacy and Therapeutics (P&T)approved protocol. This protocol allows pharmacists to automatically adjust the dose of certain
medications for patients based on their renal function without contacting the provider. When a
pharmacist identifies a medication that has not been dosed appropriately, he/she ensures the
medication is listed in the protocol, orders the corrected dose, and writes a computerized note
indicating that the dose was adjusted. This is a quality improvement project to evaluate the
impact of an automatic renal dosing protocol in terms of saving time and money for health-care
systems.
Methods
A survey was sent out to the clinical pharmacy staff to determine their perception of cost and
time-savings of the protocol which was compared to the actual data gathered. Pharmacists
were given a form that they can fill out each time they automatically adjust a dose or anytime
they contact a provider. Important information recorded on the form includes: (1) time it takes
for a pharmacist to write a note indicating they have changed the dose of a medication based
on renal function and (2) time it takes a provider to respond for any inquiry from a pharmacist.
Time-savings will be calculated by comparing the means and/or medians from the information
gathered on the form. Cost-savings data will be calculated by taking the time saved per hour
then multiplied by the average pharmacist’s hourly wage.
Results
Survey results show that Pharmacists estimated that they write about 1.08 notes per day
individually. Study results show that about 4.34 minutes is saved per day due to having
pharmacists write notes vs. contacting provider.
Conclusions
Implementing this protocol can potentially save an institution $3.69-$4.42 per day and 5
minutes per note written. 100% of IMED pharmacists recommend the protocol be implemented
in other institutions.
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Translational Research

College of Pharmacy, South Jordan
Population Pharmacokinetics of Amikacin in Pediatric Oncology Patients

Venkata Yellepeddi1, PhD; Joseph Rower2, PhD; Tian Yu2, PhD; Karel Allegaert3, MD; Anne
Smits3, MD; Catherine Sherwin2, PhD
1Roseman

University of Health Sciences College of Pharmacy, 2University of Utah Department of Pediatrics, 3UZ Leuven
(Universitaire ziekenhuizen Leuven), Belgium

Presenting Author: Venkata Yellepeddi, PhD
Purpose

To identify covariates impacting amikacin disposition through the use of a population
pharmacokinetic model.
Methods
The study population consisted of pediatric oncology patients receiving two 20 mg/kg
intravenous amikacin doses separated by 24 hours to treat febrile neutropenia. Samples were
collected immediately before and 1 hour after the second dose. Data was analyzed using a onecompartment population pharmacokinetic model in NONMEM v7.3. Covariates; including age,
sex, weight, and creatinine clearance; were tested for inclusion into the model using a
significance of p<0.05.
Results
The study included 280 samples collected from 141 patients aged 5 to 239 months and weight
ranging from 5.51 to 72 kg with a median weight of 22.5 kg. Covariate analysis determined only
weight (p<0.01) as a significant covariate on both clearance and volume of distribution. The
final covariate model estimated clearance as 1.38 L/h (1.28 – 1.48, 95% CI), and the volume of
distribution as 7.65 L (6.96-8.34, 95% CI). This results in a short 3.85 hour half-life for IV
amikacin.
Conclusions
Treatment with amikacin in pediatric oncology patients should consider individual patient and
disease characteristics to avoid subtherapeutic or toxic concentrations. In this study, we found
that amikacin displays one-compartment pharmacokinetics, with weight exerting a strong
effect upon amikacin clearance and volume of distribution. The pharmacokinetic knowledge
from this study, coupled with pharmacodynamics outcomes, can be used to establish the
optimal dosing regimen for amikacin in pediatric oncology patients.
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Clinical Research

College of Dental Medicine, South Jordan
Primary Tooth Composite Restoration Longevity: Sealed vs. Non-sealed
Joshua Bullock, DMD Class of 2018; Stuart Mauger, DMD Class of 2018; Mark Gilstrap,
DMD Class of 2017; Devin Belnap, DMD Class of 2017; David Stewart, DDS
Presenting Author: Joshua Bullock, DMD Class of 2018
Poster: 101

Purpose
The purpose was to determine if placing sealants on restored primary teeth would increase the
likelihood that the tooth would be exfoliated naturally without needing any further treatment.
Methods
Data was collected from four pediatric dental offices in the Salt Lake City, Utah area. Two
offices placed sealants over composite restorations in every case, while the other two offices
never placed sealants. Patients were included in the study if a posterior tooth was treated at
least 2 years prior to exfoliation and the patient had a history of regular checkups. Each tooth
was tracked until exfoliation. The average amount of retreatment was measured between the
groups.
Results
The sealed teeth (n=100) were retreated on average 17% of the time while the unsealed teeth
(n=77) were retreated 33% of the time. The average lifespan of restorations with sealants
placed was significantly higher at 4.84 years as compared to 3.77 years for the unsealed group
(P<.05).
Conclusions
Placing sealants over restorations in primary teeth increases the likelihood that the tooth will
be exfoliated naturally before needing retreatment.
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Clinical Research
College of Pharmacy, South Jordan
Retrospective analysis of clinical response in children with severe immune
thrombocytopenia undergoing treatment with intravenous immune globulin

Megan Corsi1, Pharm/MBA Candidate 2016; Debbie Beckstrom1, PharmD Candidate
2016; Zachery Halford1, PharmD, BCOP; Anupam Verma2, MD
1Roseman

University of Health Sciences College of Pharmacy, 2Primary Children’s Hospital

Presenting Author: Megan Corsi, PharmD/MBA Candidate 2016
Poster: 102
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA
Awarded the 2015 USHP best student poster

Purpose
This study evaluated platelet response rates to Intravenous Immune Globulin (IVIG) therapy in
pediatric patients with severe Idiopathic Thrombocytopenia (ITP). Mean platelet counts were
evaluated at initial presentation and following IVIG therapy to help identify IVIG response by
product type and medication cost burden to the patient.
Methods
This is a single-center, retrospective study assessing patient response to IVIG therapy. Patients
with ITP were included if they had an initial platelet level <20,000/μL within 48 hours prior to
IVIG and at least one platelet level within 7-days following treatment. Patients were excluded if
they received platelet-transfusions. Platelet increase was assessed using mean difference in
initial values compared with the highest platelet level within the 7-day period post- IVIG.
Response was defined as an increase in platelet counts >20,000/μL by day 7. Medication cost
was also evaluated.
Results
Forty-six patients with severe ITP required IVIG therapy with 34 patients meeting all criteria.
Response occurred in 65% of patients. Patients receiving IVIG showed a platelet increase of
88,000/μL compared to 53,000/μL in patients receiving IVIG with corticosteroids. Product-type
showed 75% of patients responded to Gamunex-C, 69% to Gammagard, and 25% to
Gammagard-S/D. Gammagard-S/D was substantially more expensive than other products
(mean cost: $5,918), whereas Gammagard showed a mean cost of $2,362 and Gamunex-C
averaged $965.
Conclusions
Patients responded well to IVIG therapy, as existing literature indicates. Patients unresponsive
to initial steroid treatment did subsequently respond to IVIG. Our study, suggests that IVIG
products with over 98%-IgG levels, such as Gammagard and Gamunex-C, produce better
platelet response compared to Gammagard-S/D, which has 90%-IgG. The cost of GammagardS/D was 3.5-times more expensive. This indicates Gammagard and Gamunex-C may provide
more efficacious and cost-effective treatment for severe pediatric ITP. Larger clinical trials are
needed to confirm response and duration of response relative to IVIG product-type.
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Clinical Research
College of Dental Medicine, South Jordan
Oral Plaque as a Predictor of Early Signs of Cardiovascular Disease

Emily Orth1, MSBS, DMD Class of 2019; Kelsey Hansen2, MSBS; Benjamin Olson2, MSBS;
Jason Shockley2, MSBS ; Graham Whinery2, MSBS ; Thuc-Doan Doan2, MSBS
1Roseman

University of Health Sciences College of Dental Medicine, 2Regis University

Presenting Author: Emily Orth, MSBS, DMD Class of 2019
Poster: 103
Purpose

Cardiovascular disease is a prevalent condition with a variety of contributing factors, including
poor oral health. Although oral health is known to affect overall systemic health, the link
between oral health and early indicators of heart disease requires more thorough examination.
This study investigated whether oral plaque levels correlate with early indicators of heart
disease such as hypertension, increased respiratory rate, and elevated resting heart rate. We
hypothesized that higher levels of oral plaque would be associated with abnormal vital signs
and therefore plaque accumulation would be useful for identifying patients with early
indicators of cardiovascular disease.
Methods
Plaque coverage on thirty-one subjects’ six anterior-most maxillary and mandibular teeth were
recorded and quantified. Additionally, respiratory rate, blood pressure, and pulse data was
recorded before and after brief exercise. Statistical analysis was performed to identify
correlations between plaque quantity, recorded vital sign data, and health questionnaire
responses.
Results
Results from this study suggest that oral plaque is not correlated to early indicators of heart
disease. However, analysis identified a strong correlation between family health history and
early indicators of heart disease, including increased resting systolic and diastolic blood
pressure. Additionally, we have developed a new method for quantifying plaque that is
comparable to a previously published method.
Conclusion
Overall, the results indicate a more significant relationship between family health history and
early indications of cardiovascular disease than that of oral plaque in college-aged individuals.
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Clinical Research
College of Pharmacy, South Jordan
Multimodal Analgesic Management Report - Focus on Controlling Pain in Hip
Fracture and Hip Orthopedic Patients within 48 Hours of Admission
Nam Phuong Le, PharmD Candidate 2016; Bryce Hodgson, PharmD Candidate 2016;
Dustin Grant, PharmD, BCPS
Presenting Author: Nam Phuong Le, PharmD Candidate 2016
Poster: 104
Objective
Evaluate healthcare use of multimodal analgesia management following hip fracture and/or
surgery in compliance with ASOS guidelines
Methods
This study was a single center, retrospective, and comparative study conducted among subjects
admitted for hip fracture and/or repair surgery followed for 48 hours post-operatively from
September 8, 2015 to September 25, 2015 at Intermountain Medical Center. Inclusion criteria:
Subjects who were 18 years of age and over admitted in the inpatient setting due to hip
fracture and/or hip orthopedic surgery were considered eligible for the audit. Exclusion criteria:
Subjects who had bone fractures and orthopedic surgeries not due to hip injuries were
excluded. Evaluation of analgesic effectiveness was carried out using subjects’ pain scores, oral
or intravenous opioid and non-opioid analgesic usage, enema or suppository administration,
stool report, and complaint of constipation. The frequency of multimodal analgesia usage was
assessed every 12 hours. The maximum, minimum, and mean pain scores were used to
compare pain control achieved in subjects receiving multimodal analgesia versus those who
received opioids only. Opioid medications were converted to oral morphine to assess total
opioid consumption within 48 hours. The rates of opioid related complication constipation were
compared between both groups. Results: There were thirteen eligible subjects who met
inclusion criteria for the assessment of multimodal pain control. - Eleven hip fracture and two
hip surgery subjects were treated with opioid medications for their pain during the first 48
hours - Opioid usage in each subject included hydromorphone, oxycodone, fentanyl, morphine,
or hydrocodone which were converted to an equivalent oral morphine dose - All subjects
received non-opioid pain medications which included acetaminophen, ketorolac, tramadol or
gabapentin - Twelve subjects received acetaminophen, one subject received ketorolac, and
three subjects received tramadol, gabapentin or both - The results of maximum, minimum, and
mean pain scores were analyzed every 12 hour interval for each subject during 48 hours of
investigational period - Two subjects in the hip fracture group received treatment of opioidinduced constipation of which one subject was given polyethylene glycol 3350 while the other
subject received both polyethylene glycol 3350 and milk of magnesia
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Conclusions
The results of this report showed that after 48 hours of hip fracture or post hip surgery,
patients neither opioids or non-opioids alone provided appropriate management of pain. The
ideal multimodal pain management consists of a combination of opioids and non-opioids to
enhance therapeutic effects and improve patient outcomes. In conclusion, patients were either
not given, or given inadequate amounts of pain medications to control their pain. It is our
recommendation to create and implement a standard protocol of pain assessment and
reporting to enable accurate assessment of pain management. The findings from this report
suggest that a future study should be done to determine effective management of hip fracture
or hip surgery patient pain at these hospital wards.
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Clinical Research
College of Dental Medicine, South Jordan
Fluoride Varnish in the Elderly

David Prince, DDS; Andrew Gross, PhD, DMD Class of 2018; Casey Egbert, DMD Class of
2017; David Stewart, DDS.
Presenting Author: David Prince, DDS
Poster: 105
Purpose
To determine if the three month application of fluoride varnish can reduce the progression of
root caries in patients 55 and older. “The ADA Center for Evidence-Based Dentistry fluoride
varnish studies indicates that the application of 2.26% (5% NaFl) fluoride varnish has a
statistically significant effect on caries prevention in both primary teeth and permanent teeth in
children and adolescents.” However, there are insufficient studies and inconclusive evidence
that fluoride varnish treatments reduce root caries in older adults. The elderly population is
often associated with additional risk factors for caries such as decreased saliva flow, decreased
ability to maintain oral hygiene, increased sugar intake, and increased presence of partial
dentures. Therefore, many older adults have a higher risk of dental caries. Given the extensive
evidence of the effectiveness of fluoride varnish in children and adolescents the ADA
recommends that topical fluoride be applied every 3 to 6 months in at risk adult populations.
This study will assess the effects of 3 month fluoride varnish applications on root caries.
Methods
Patients are evaluated for the presence of gingival recession and the presence and severity of
root caries. Patients are also assessed for caries risk. The decay will be assessed according to
the following criteria; Incipient, Minimal Cavitation, and Cavitation. This will be based on visual
criteria, evaluating texture and color, and the use of DIAGNOdent. Fluoride varnish will be
applied using an applicator brush on all dried surfaces of the teeth. The control group will
receive varnish without fluoride. The test and placebo varnishes will have the same smell,
texture, and packaging. Application and reevaluation will occur at 3 month intervals and data
will be evaluated at 2 years.
Results
N/A
Conclusions
N/A
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Clinical Research

College of Pharmacy, South Jordan
Use of oral antibiotic treatment for pneumococcal bacteremia in hospitalized
patients: a retrospective review

Darren Seegmiller1, PharmD Candidate 2016; Thai Hang Nguyen1, PharmD Candidate
2016; Dustin Grant1, PharmD, BCPS; Whitney Buckel2, PharmD; Kristin Dascomb2, MD
1Roseman

University of Health Sciences College of Pharmacy, 2Intermountain Healthcare

Presenting Author: Darren Seegmiller, PharmD Candidate 2016
Poster: 106
Background
The practice of converting intravenous to oral antibiotic medication in hospitalized patients is
well-supported by multiple sources as a way to effectively treat patients for their infection and
as a means to cut down costs and possible complications. Although the conversion from
intravenous to oral antibiotic medications has been well documented in patients with
community acquired pneumonia, data regarding the conversion for those with pneumococcal
bacteremia is lacking. The objective of this study is to compare the switch from intravenous to
oral antibiotics versus an entire course of intravenous antibiotics in patients with pneumococcal
bacteremia.
Methods
Patients will be identified utilizing microbiology records and the Enterprise-wide Data
Warehouse. Patients will be included if they 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 pneumoniae, and received at least one dose
of antibiotic. Patients with endocarditis, osteomyelitis, empyema, polymicrobial infections,
orbital cellulitis, endophthalmitis, or CNS infection will be excluded as these infections typically
require a prolonged intravenous course of antibiotics. Patients who meet inclusion and
exclusion criteria will be stratified into one of two groups; patients who were switched from IV
to oral antibiotics and patients who received an entire course of only intravenous antibiotics.
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 requiring treatment of an infection from the same source
or development of metastatic infection on therapy. Safety will be assessed as rate of catheterrelated infection/phlebitis, deep vein thrombosis, Clostridium difficile infections and adverse
drug reaction.
Results
N/A
Conclusions
N/A
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Educational Research

College of Pharmacy, South Jordan
Zombie Survival Information Challenge: Promoting Library Resources in the
Zombie Pandemic
Nena Schvaneveldt, MSLIS, AHIP; David Midyette, MA, MLIS, AHIP
Presenting Author: Nena Schvaneveldt, MSLIS, AHIP
Poster: 107

Librarians were looking for an innovative and engaging way to promote library resources. We
decided that having a series of quizzes around a zombie pandemic theme, released on
Halloween, and the chance of a drawing for a tablet would engage students. We designed the
quizzes to show collaboration between various health professions in treating the zombie
outbreak, encouraging students to begin thinking about their contributions to the healthcare
community. To create the promotion, we designed individual quizzes for ten selected resource
areas (e.g. PubMed, EndNote, Drug Information Resources, etc.) using the theme of a zombie
infection. Participants were given URL access to the surveys and the responses were evaluated
by university librarians. Surveys were designed and vetted by university library staff. Graphics
were developed in conjunction with the university marketing department. Business cards were
printed with the main graphic on one side and the individual quiz graphics, with quiz specific
URLs, on the other side. Additionally, a LibGuide was created with a main page and subsequent
pages for each survey, and was branded using the same graphics as those on the cards. Poster
size prints of the main graphic served as promotion of the project. The LibGuide further served
as an access point for those individuals who were not able to obtain cards. Cards were
distributed to students encouraging them to take the surveys, and participants who completed
all ten were entered in a drawing to win a tablet. Basic descriptive statistics will be utilized to
evaluate the overall success of the project. It is hoped that this data will help develop future
passive instructional projects involving information literacy in the health sciences.
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College of Dental Medicine, South Jordan
Understanding the changes of perception about volunteering in dental students
through their experience in community based service learning

Eddie Lee, DMD Class of 2017; Michael Nguyen, DMD Class of 2017; Wendy Chu, DMD,
MSc; Aaron Ferguson, DMD, CPH
Presenting Author: Eddie Lee, DMD Class of 2017
Poster: 108

A large disparity in access to affordable oral healthcare exists between those with dental
insurance and those who are living in poverty, underinsured, and/or members of vulnerable
populations (i.e. special needs). Despite the emergence of Obamacare, the population of these
groups has not declined. At the same time, the increasing student indebtedness may elicit a
financial barrier for new dental graduates from being involved in service to these vulnerable
populations. Studies have suggested that students’ exposure to the socioeconomic and cultural
barriers in the vulnerable, underserved population during a pre-doctoral education will
heighten the students’ sensitivities and may increase their likelihood of volunteerism upon
graduation. Due to the tremendous needs of the community and the ethical responsibility that
dentists have, service learning has become incorporated as part of the new ADA CODA
accreditation standards. To address this, Roseman University of Health Sciences College of
Dental Medicine has adapted multiple opportunities for service learning including partnerships
with IHS, rotations through community health centers, and required service learning projects.
The purpose of this study is to determine whether mandatory involvement in community-based
service learning activities is associated with an increased motivation to volunteer in the future.
A questionnaire is to be sent out before and after each student’s CBSL activity, asking him or
her about the experience. Correlations will be examined between the number of hours, type of
volunteer activity, targeted population, and likelihood of future plans involving community
service. This study may contribute to understanding if community-based dental education has a
strong influence on students’ perception and desire to participate in serving the community.
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College of Pharmacy, South Jordan
Quality of life of pharmacy students in the United States

Elizabeth Unni1, PhD; LeeAnn Madrid1, PharmD; Nathan Christensen1, PharmD; Gary
Oderda2, PharmD; Surasak Saokaew2, PhD
1Roseman

University of Health Sciences College of Pharmacy, 2University of Utah College of Pharmacy

Presenting Author: Elizabeth Unni, PhD
Poster: 109
Objectives

The objectives of this study were to measure overall quality of life (QoL) of pharmacy students
in a national sample, to compare the QoL between different academic settings, and to
determine the factors that contribute to the QoL of pharmacy students.
Methods
A cross sectional survey study design was utilized with six schools. Qualtrics® was used to
collect data regarding QoL, personal demographics (e.g. age), and school demographics (e.g.
class year). QoL was measured using Self-Rated Health, Wellness, and Quality of Life (SRHW).
SRHW has five domains – physical, mental/emotional, stress, life enjoyment, and overall quality
of life.
Results
The reliability of the SRHW scale was acceptable (α = 0.833 to 0.856 across the domains).
Schools were selected through a stratified random process to assure representation of private,
public, three and four year programs. A total of 922 students (33% response rate) responded to
the survey. The 4-year private school students had a significantly higher overall QoL than the 4year public school students. When compared across all types of schools, the emotional/mental
domain had lowest scores and P2 students had lowest QoL. Factors that affected the various
QoL domains are lower commute time, having children, being married, P4 class, experiential
class, no prior bachelor, having a post-graduation plan, less frequent assignments/assessments,
and being female.
Implications
Further research is needed to better characterize the reasons for the improved QoL of 4-year
private school students and ways to improve the QoL of second year pharmacy students.
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College of Dental Medicine, South Jordan
A New Approach for Teaching Dental Anatomy: Do Wax Hand Skills Translate?

David D. Densley DDS; Jane Kim, DMD Class of 2019; Tanner Perry, DMD Class of 2019;
Clark A Dana DDS
Presenting Author: Clark Dana, DDS
Poster: 110
Purpose
With more dentists moving away from lost wax restorations in favor of CAD/CAM restorations
as well as the prevalence of direct composite restorations replacing other restorative materials,
we began to question the benefits of using wax as the material of choice to reproduce tooth
structure in the dental anatomy course. We have opted to design a course that would allow
students access to restorative materials used in clinical practice much sooner in the curriculum
than has been done in traditional dental education, eliminating the use of wax in the dental
anatomy course entirely.
Methods
Students were given projects with pre-prepared teeth in stone, much like the drop wax blocks
used in other dental anatomy courses, as well as prepared ivorine teeth to restore with
composite. Each restorative project becomes more demanding, requiring more tooth structure
to be replaced with composite.
Results
We found that by introducing composite earlier than has been customary in dental education,
students have been able to work through many of the challenges associated with beginning use
of composite including recognizing and removing flash, proper finishing and polishing, and
efficient manipulation of uncured composite. We have found student progression has been
shockingly accelerated with increasing efficiency.
Conclusions
We have been impressed with how the students have raised their ability recreating dental
anatomy out of composite as accurately as we have seen done with wax, while giving them the
advantage of an increase in composite exposure.
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College of Dental Medicine, South Jordan
Team-Based Learning in Dental Education

Burke Soffe, DMD; Clark Dana, DDS
Roseman University of Health Sciences College of Dental Medicine
Presenting Author: Burke Soffe, DMD
Poster: 111
Purpose
The Roseman CODM followed the current Roseman model of utilizing a curriculum emphasizing
a student- centered, active learning environment where students participate in teams from the
beginning of their didactic courses through their transition into the clinic. Didactic group
learning involves group activities called “break-out sessions” that center around group projects
incorporating the lecture material from the previous sessions and the day’s new lecture
material. These sessions provide practical experiential educational projects that require active
participation versus merely memorizing a set of facts for an examination. Examinations, or
assessments, are also given not only on an individual level, but also on a group level, where
both as an individual and as a group, a high standard of 90% or more must be achieved in order
to progress through the next level of learning. Furthermore, in clinic, students work together in
pairs to promote further collegiality and team-based responsibility for the patient through
student-centered comprehensive care.
Methods
Online surveys will be given along with open-ended interviews to triangulate the data to ensure
trustworthiness of the findings. An online survey will be distributed via surveymonkey.com to
all students enrolled in the D1, D2, and D3 classes. The survey questions were developed to
evaluate student perceptions using a six-point Likert scale with responses ranging from 1
(strongly disagree) to 6 (strongly agree). Ten students from each class will be interviewed using
open-ended interviews. All participants will be asked the same basic questions in the same
order, and the questions will be worded in a completely open-ended format. Each interview will
be tape-recorded to capture exact words of the participants.
Results
35 D1 and 36 D2 students responded to the survey. 88.58% of D1 students and 86.11% of D2
students reported that working in a team during didactic coursework is an enjoyable alternative
to lecture-only courses. 94.28% of D1 students and 83.3% of D2 students feel that working in a
team during didactic coursework is an effective learning alternative. 91.18% of D1 students and
91.67% of D2 students feel that working in a team during didactic coursework decreases
unwanted competition amongst classmates and increases an environment of collaboration.
Conclusions
Although team based learning in medical schools has been proven over time to be an effective
means of teaching in a medical school setting, many dental schools still utilize the traditional
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lecture-based, teacher-centered model, where one-hour lectures and extra mural reading
assignments are the foundation of how the students learn. Roseman’s continued efforts to
transform dental education must begin in the classroom, embracing new pedagogies to keep up
with today’s student needs. Active learning has been shown to be an effective means to engage
students. Roseman will continue to improve its use of active learning and look to lead dental
education forward.
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College of Pharmacy, South Jordan
Development of the Pharmacy Compounding Research and Education Center at
the Roseman University of Health Sciences College of Pharmacy

Casey Sayre, PharmD, PhD; Venkata Yellepeddi, PhD
Presenting Author: Casey Sayre, PharmD, PhD
Poster: 112
Purpose

Pharmacy compounding is a specialized field of pharmacy practice that involves designing,
formulating, and preparing a non-commercially available medication specific to the needs of an
individual patient. Off-label prescribing for modified dosage forms or strengths, drug shortages,
and medications discontinued by manufacturers have been the traditional sources for
utilization of pharmacy compounding services. Currently, advancements in pharmacogenomics
as well as patient and provider demand have continued to develop the field of personalized
medicine as an answer to the limitations of the “one-size-fits-all” approach of large- scale
pharmaceutical manufacturing. Consequentially, prescriptions requiring pharmacy
compounding have increased. Motivated by concern for patient safety, the Compounding
Quality Act, title 1 of the Drug Quality and Security Act, was signed into law in November of
2013 increasing the level of scrutiny paid to compounding pharmacies by the FDA. Although
quality testing of end products is not required for individually compounded prescriptions in the
FDA regulations, some state boards of pharmacy are considering making it mandatory.
Additionally, compounding pharmacies are seeking out quality testing of end products to
demonstrate their commitment to safety and accuracy to both patients and providers. In a
regulatory environment that is rapidly evolving, an academic center to advance the science and
practice of pharmacy compounding through quality testing of compounded pharmaceuticals is
needed.
Methods
Multiple organizational forms for an academic center will be assessed for their ability to fulfill
the characteristics of the Pharmacy Compounding Research and Education Center mission
statement. The Roseman University of Health Sciences “Establishment and Review of Centers
and Institutes” policy document was made effective in November of 2015. This policy
document will be used in the development of the Pharmacy Compounding Research and
Education Center to ensure that “justification of need and potential for making a meaningful
contribution” are met.
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College of Pharmacy, South Jordan
Improving Learning with Acid/Base Demonstration Videos

Tyler Rose, PhD
Presenting Author: Tyler Rose, PhD
Poster: 113
Purpose

Help improve P1 student understanding of the 1) opposing effects of a weak acid and its
conjugate base, 2) effects of carbon dioxide on blood pH, 3) resistance of a buffered solution to
changes in pH.
Methods
Three demonstration videos were created and presented in class. Videos showed how the color
of a dilute cabbage extract pH indicator solution was affected by 1) the addition of acetic acid
versus sodium acetate, 2) exhaled air, and 3) exhaled air after a bicarbonate buffer system had
been set up. Following the quiz and assessment, student opinions were collected on the
effectiveness of the videos and student quiz results were compared to those of previous years.
Results
Eighty-eight percent of students felt the videos improved their understanding of acid/base
chemistry. Of those who did not, the main reason given was that the lecture and slides were all
they needed to understand the concepts. From 2011 to 2013, quiz results decreased for 13 of
17 questions, including the three questions identified as most relevant to the demonstration
videos. From 2013 to 2015, quiz results decreased further for 12 of 17 questions, but
rebounded for two of the three questions identified as most relevant to the demonstration
videos. Question construction may account for a lack of increase in the third question (a K-type
question).
Conclusions
Videos demonstrating pH concepts were received well by students and appeared to improve
learning of the material.
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College of Pharmacy, South Jordan
Student stress in a three-year doctor of pharmacy program using a mastery
learning educational model – a comparison of studies five years apart

Julie Phan, PharmD Candidate 2016; Erin Johanson, BS, MEd, EdD; Surajit Dey, PhD
Presenting Author: Julie Phan, PharmD Candidate 2016
Poster: 114
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Introduction
As shown in previous studies, students in a 3-year PharmD program with a unique educational
model experienced more stress than students in a traditional 4-year PharmD program. A
comparison study conducted 5 years later helped determine the current degree of perceived
2nd year student stress in a 3-year PharmD program and identify coping mechanisms used,
including use of medications.
Methods
Study invitation links were sent via email to all enrolled 241- second year pharmacy students.
Students were invited to complete a 54-question survey encompassing demographic
information, the previously validated Perceived Stress Scale (PSS), stressful events, stressrelieving activities, and medication use habits. Questionnaires were administered for 2 weeks
before the start of the first Advanced Pharmacy Practice Experience rotation block in May 2015,
to have the closest representation of the previous study.
Results
A total of 87 students responded to the survey (36.1%) which was a lower response compared
to the previous study (70.4%). Students reported a significantly longer commute time to
campus (32.2% vs 11.7% in 2010). The average PSS score was very similar to the previous study.
The mean PSS of the female students (n=40) was 33.8 (SD 4.7); that of the male students (n=42)
was 33.5 (SD 3.5). In this study, more students reported to having at least one child (33.3%) as
compared to our previous study (only 13.8%). In an accelerated PharmD program, assessment
(4.6) and reassessments (4.8) tend to cause most stress amongst students as evidenced by our
previous study.
Conclusions
Students in an accelerated 3-year PharmD program reported less stress experienced with
assessments and reassessments despite demographic reports of more children and longer
commutes. Potential explanations worthy of further consideration include better student
preparation, time management, changes to admissions criteria, or faculty teaching styles and
experience.
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College of Dental Medicine, South Jordan
Role of Iron and Calcium in Tissue Remodeling and Destruction: Finding New
Therapeutic Targets in Periodontitis.

Donald Draper1, DMD Class of 2018; Brett Sommerville1, DMD Class of 2018; Nathan
Harward1, DMD Class of 2018; Andrew Gross1, PhD, DMD Class of 2018; Catalina
Matias2, MD; Richard Watt2, PhD.
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University

Presenting Author: Donald Draper, DMD Class of 2018
Poster: 115
Objective

Matrix Metalloproteinases (MMPs) are linked to connective tissue destruction in periodontitis.
Inflammation and Reactive oxygen species (ROS) have both been shown to increase expression
of MMPs and exacerbate connective tissue destruction. Elevated iron is intimately linked with
inflammation, ROS production and bacterial growth. In contrast, calcium channel blockers can
induce gingival hyperplasia which, if properly controlled, could restore the damage caused by
inflammation. This work is designed to determine if controlling iron levels will decrease MMP
and to evaluate the role of calcium in the regulation of MMP activity and expression as a
potential therapeutic target in periodontitis. The role of these two metals in regulating damage
associated with gingivitis and periodontitis will be reported.
Methods
Human Gingival Fibroblasts (HGF-1) were induced with Lipopolysaccharide from P. gingivalis
(LPS) in the presence or absence of iron and different calcium concentrations. Ferrous
ammonium sulfate (FAS) and Ferric chloride (FC) were used as the iron sources. Desferal (DFO)
and/or Deferiprone (L1) were used as the iron chelator. Calcium Chloride (100 μM and 3 mM)
was used as the source of calcium. EGTA was used as a calcium chelator. MMPs concentration
were determined by Western blot analysis. We ran a qPCR to determine which genes were
activated and the metal effect on Furin activity.
Results
In hGF-1, MMP-2 and MMP-14 are upregulated when induced with high concentrations of
Fe3+, while reducing the calcium shows a modest inhibition of MMP-2 and MMP-14. Further
work will evaluate the effect of calcium channel blockers (Nifedipine and Verapamil) and iron
chelators in MMP expression and activity.
Conclusions
By controlling the concentrations of iron and calcium to regulate MMPs, we have identified
therapeutic targets for treating ECM damage associated with periodontitis and gingivitis. We
have also described the mechanism by which metals elicit enzyme expression and activation.
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College of Pharmacy, South Jordan
Identification of Drug Interaction of Pirfenidone with Various Pharmaceutical
Drugs

Tharit Manoi, PharmD Candidate 2017; Sabrina Atkison, Pharmd/MBA Candidate 2017;
Caleb Porter, BS; Vijay Kale, PhD
Presenting Author: Tharit Manoi, PharmD Candidate 2017
Poster: 116
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose
Pirfenidone is primarily metabolized by CYP1A2, although multiple other CYP isoforms
contribute to metabolism. Thus in the present study, we sought to investigate effects of ethynyl
estradiol, zileuton, itraconazole, diazepam, omeprazole and naproxen on pirfenidone
metabolism using human liver microsomes.
Methods
We ordered human liver microsomes from Life Technologies, Grand Island, NY. Pirfenidone,
ethynyl estradiol, itraconazole, zileuton, diazepam, omeprazole, naproxen, and DMSO were
from Sigma Aldrich, St. Louis MO. Ethyl acetate and 100mM phosphate buffer were from VWR,
Randor, PA, C18 and guard column were from Waters, Milford, MA. Briefly the microsomes
were incubated with or without drugs (DMSO) at 37oC for 1h in phosphate buffer (total
reaction volume was 200uL). Reaction was initiated by adding 20mM NADPH and terminated
with equal volume of ethyl acetate. The reaction tubes were vortexed for few seconds to mix all
contents and then centrifuged at 7,000g for 10 minutes at 4oC. Supernatant was isolated and
stored until further processing at -80oC. 20uL of samples were eluted on HPLC using
acetonitrile:water (65:35) as mobile phase at the rate of 0.7 mL/min.
Results
Our microsomal incubation studies show that pirfenidone concentration was significantly
increased (126%) when used together with omeprazole as compared to pirfenidone alone. No
significant increase in pirfenidone concentration was noted with other drugs (estradiol,
itraconazole, zileuton, or naproxen) when used together with pirfenidone.
Conclusion
Our study suggests that there is a potential drug interaction of pirfenidone with omeprazole
when used simultaneously.
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College of Dental Medicine, South Jordan
The Role of Homocysteine in Chronic Periodontitis, an Iron Issue for Human
Gingival Fibroblasts

Chaz Gibbons1, DMD Class of 2018; Catalina Matias2, MD, Andrew Gross1, PhD, Class of
2018; Richard Watt2, PhD, Isaac Torres2
1Roseman

University of Health Sciences College of Dental Medicine, Brigham Young University, 2Brigham Young University

Presenting Author: Chaz Gibbons, DMD Class of 2018
Poster: 117
Purpose

Homocysteine (Hcy) is known to be elevated in cases of severe periodontitis in serum and
Gingival Crevicular Fluid (GCF). To investigate the downstream effects of elevated levels of Hcy
in cases of chronic inflammation, we treated human gingival fibroblasts (hGF) with
physiologically relevant levels of homocysteine. Hcy catalyzes two reactions associated with
chronic inflammatory diseases. First, Hcy reduces the Fe(III) core of ferritin to Fe(II) as the first
step in liberating Fe(II), which can act as a catalyst for the formation of reactive oxygen
species(ROS). Second, Hcy then acts as a chelating agent, removing Fe(II) from ferritin.
Therefore, Hcy leads to an elevated labile iron pool in the cytosol causing oxidative stress. This
oxidative stress leads to an increase of periodontal inflammation and possibly increased matrix
metalloproteinases (MMP) expression.
Methods
Human Gingival Fibroblasts (hGF-1) and Human Hepatoma cells (HuH-7) were treated for 24
hours with Hcy (10 μM or 100 μM), Fe3+ (Ferric Ammonium Citrate, 100 μM), and IL-6 and
BMP9 (20 ng/mL). Protein concentrations were determined by BCA. Protein content was loaded
into an SDS-PAGE and blotted for diverse MMPs and ferritin
Results
Consistent with our hypothesis, incubating hGF with Hcy increases the synthesis of ferritin,
MMP-2 and MMP-14. This effect is synergistic when incubated with IL-6 and BMP-9 (20 ng/mL).
This early data suggests that Hcy triggers the release of proinflammatory cytokines and proteins
that respond to ROS.
Conclusions
This study suggests that elevated Hcy is capable of triggering the release of Fe(II) to form a
catalyst for the formation of ROS. Hcy also triggers the increase of MMP expression and MMP
activity and triggers the upregulation of ferritin. Further work will be aimed to evaluate the ROS
production and the effect of chelators and antioxidants as possible therapeutic targets.
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College of Dental Medicine, South Jordan
The Role of Sulfur Containing Molecules in Oxidative Stress Model of Periodontitis

Colin Young1, DMD Class of 2018; Richard Watt2, PhD, Andrew Gross1, PhD, DMD Class of
2018.
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University

Presenting Author: Colin Young, DMD Class of 2018
Poster: 118
Purpose

Periodontitis is an inflammatory disease that affects 47.2% of American adults. Studies show
that in patients with periodontitis, iron levels are significantly increased. Iron is a known
catalyst that reacts with oxygen to produce reactive oxygen species (ROS), which then leads to
oxidative stress and inflammation. Also, iron is an essential nutrient for bacteria such as P.
Gingivalis, P. Intermedia and A. actinomycetemcomicans which are known bacterial pathogens
that cause periodontitis. Therefore, elevated iron levels may significantly contribute to the
virulence and growth of these bacteria. This research project addresses the important question
of what causes the elevated iron levels in periodontitis.
Methods
To establish a hypothesis we evaluated known risk factors that can contribute to periodontitis,
which include: 1) bacterial infection; 2) a chronic inflammatory disease such as diabetes; and 3)
external triggers such as smoking. A common link to sulfur-containing molecules was identified.
Bacteria metabolize sulfur-containing molecules and release hydrogen sulfide, chronic
inflammatory diseases often have elevated homocysteine levels and smoking produces reactive
sulfur containing molecules. We propose that sulfur-containing molecules disrupt normal iron
processing by cells and cause an increase in the free iron pools in the cells. This increase in free
iron in the cells allows for more iron to react with oxygen, producing more (ROS), which leads
to oxidative stress. In cells, free iron is shuttled to a protein called ferritin. We evaluated iron
loading into ferritin using healthy conditions and tested the sulfur containing molecules,
homocysteine, cysteine and hydrogen sulfide as potentially important inhibitory molecules for
disrupting normal iron processing. Additionally, we tested these sulfur containing molecules for
triggering iron release from ferritin to liberate iron from its safely sequestered storage location
as a source of an increase in the labile iron pool.
Results
Our results suggest that sulfur-containing molecules inhibit iron loading into ferritin and also
trigger iron release from ferritin.
Conclusions
We conclude conditions that lead to elevated sulfur-containing molecules are a risk factor for
the development of periodontitis.
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College of Dental Medicine, South Jordan
Availability of TNF-α Up-regulates Inflammatory RAGE Expression by Gingival
Epithelia
Derek Dutson1, DMD Class of 2017; Justin Durrant1, DMD Class of 2017; Chad Gollaher1,
DMD Class of 2016; Nolan Sanders1, DMD Class of 2018; Joshua Lewis2, Brigham
Merrill2, Dallin Milner2, Andrew Christiansen2, Scott Albright2, Connor Christiansen2,
Shalene Wilcox1, PhD; Duane Winden1, PhD; Benjamin Bikman1,2, PhD, Paul Reynolds1,2,
PhD
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University
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Purpose

Periodontitis is a chronic inflammatory disease in which the production of pro-inflammatory
cytokines, particularly interleukin (IL)-1beta, IL-6 and tumor necrosis factor (TNF)-alpha, is
amplified by bacteria-related virulence factors. These cytokines, particularly TNF-alpha, can
cause periodontal destruction and eventual loss of teeth. The receptor for advanced glycation
end-products (RAGE) has been implicated in inflammatory effects; however, its role in the oral
cavity has not been clearly defined. The purpose of this study was to determine the effects of
TNF-alpha on the induction of RAGE and resultant RAGE-mediated inflammatory cascades.
Methods and Results
Gingival epithelia cells (Ca9-22) were exposed to TNF-alpha for 24 hours and screened for RAGE
expression and inflammatory mediators. RAGE was increased by qPCR and immunoblotting
following exposure. Furthermore, TNF-alpha was sufficient to augment RAGE signaling
intermediates including active Ras and nuclear NF-kappaB. Often partnering with TNF-alpha, IL1beta was also elevated in cell culture medium from TNF-alpha-exposed cells when compared
to controls. Together, these data suggest RAGE augmentation and its signaling axis are
responses orchestrated by gingival cells following exposure to TNF-alpha. In an effort to block
RAGE signaling, we have synthesized a family of anionic, partially lipophilic sulfated
polysaccharide derivatives known as semi-synthetic glycosaminoglycan ethers (SAGEs). Cotreatment of TNF-alpha and SAGEs resulted in marked amelioration of IL-1beta secretion.
Conclusions
Together, these results provide a new perspective on a possible mechanism whereby RAGE
affects oral inflammation. Further work may show that RAGE signaling is a potential target in
treatment of inflammatory diseases of the oral cavity exacerbated by bacterially sourced TNFalpha.
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College of Dental Medicine, South Jordan
Starving the Periodontopathogenic Bacteria: An Iron Approach to Periodontitis

Devin Belnap1, DMD Class of 2017; Andrew Gross1, PhD, DMD Class of 2018; Catalina
Matias2, MD; Richard Watt2, PhD.
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University

Presenting Author: Devin Belnap, DMD Class of 2017
Poster: 120
Purpose

Periodontitis is a chronic inflammatory disease that compromises the integrity of the
periodontium. The pathogenic bacteria are found in the tooth-associated biofilm, the gingival
crevicular fluid (GCF) and the epithelial lining. The host immune response is dysregulated and
incapable of controlling bacterial growth. During inflammation, the host releases Matrix
Metalloproteinases (MMPs), cytokines and prostaglandins to the GCF and attracts macrophages
and Polymorphonuclear neutrophiles (PMN). The PMN also release Lactoferrin (Lf) into the
GCF. Lactoferrin is a glycoprotein that binds to iron, making it unavailable for bacterial growth.
Under inflammatory conditions, and in the presence of other ligands, iron is sequestered away
from the iron loading proteins, perpetuating the bacterial invasion and stimulating ROS
production. Previous work has shown decreasing Transferrin saturation under inflammatory
conditions, and others have suggested that Lf can act as an anti-inflammatory agent in saliva
and GCF. Our purpose is to determine different agents that can alter the iron loading into
Transferrin and lactoferrin, describe how this system is disrupted in Periodontitis, and to
evaluate the role of iron chelators and ligands to control iron bioavailability.
Methods
Human Apotransferrin (ApoTf) was loaded with different iron donors (Fe3+-NTA, Fe3+-- citrate
and Fe3+-chloride) We evaluated several iron donors (NTA, citrate, Chloride) and binding
agents (Pi, citrate, albumin, L1). We measured the change in absorbance at 460 um to check for
iron loading
Results
Phosphate inhibits the iron loading into ferritin, whereas the addition of binding agents such as
citrate, albumin and L1 can partially overcome this effect. Further work will be aimed to
describe the effect in Lactoferrin.
Conclusions
Iron is a key player on the perpetuation of periodontitis. Several GCF components can increase
the availability of iron for bacteria. Controlling these binding agents can be used as target on
adjuvant therapies for periodontitis.
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College of Dental Medicine, South Jordan
Gingival Cells Exposed to Cigarette Smoke Extract Induce Muscle Cell Metabolic
Disruption

Sarah Richardson1, DMD Class of 2018; Andrea Baeder1, DMD Class of 2018; Kiran
Napa1, DMD Class of 2018; Oliver Taylor2, Samantha Andersen2, Shalene Wilcox1, PhD;
Duane Winden1, PhD; Paul Reynolds1,2, PhD; Benjamin Bikman1,2, PhD.
1Roseman

University of Health Sciences College of Dental Medicine, 2Brigham Young University

Presenting Author: Sarah Richardson, DMD Class of 2018
Poster: 121
Purpose

Cigarette smoke exposure compromises health through damaging multiple physiological
systems, including disrupting metabolic function. The purpose of this study was to determine
the role of oral gingiva in mediating the deleterious metabolic effects of cigarette smoke
exposure on skeletal muscle metabolic function.
Methods
Using an in vitro conditioned-medium cell model, skeletal muscle cells were incubated with
medium from gingival cells treated with normal medium or medium containing suspended
cigarette smoke extract (CSE). Following incubation of muscle cells with gingival cell
conditioned medium, muscle cell mitochondrial respiration and insulin signaling and action
were determined as an indication of overall muscle metabolic health.
Results
Skeletal muscle cells incubated with conditioned medium of CSE-treated gingival cells had a
profound reduction in mitochondrial respiration and respiratory control. Furthermore, skeletal
muscle cells had a greatly reduced response in insulin-stimulated Akt phosphorylation and
glycogen synthesis. Altogether, these results provide a novel perspective on the mechanism
whereby cigarette smoke affects systemic metabolic function
Conclusions
In conclusion, we found that oral gingival cells treated with CSE create an altered milieu that is
sufficient to both disrupt skeletal muscle cell mitochondrial function and insulin sensitivity.
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College of Pharmacy, South Jordan
Gastrointestinal Stability and Oral Permeability of a Novel Rapid-acting
Antidepressant, RO-25-6981

Annh Vo, PharmD Candidate 2016; Julie Phan, PharmD Candidate 2016; Jonathan
Dorigatti, BS; Jeffery Talbot, PhD; Venkata Yellepeddi, PhD
Presenting Author: Annh Vo, PharmD Candidate 2016
Poster: 122
Also presented at: The 2015 ACCP Annual Meeting, San Francisco, CA

Purpose
In the United States, approximately 80% of drugs are formulated as oral formulations. Recent
trends in drug discovery and development show that the majority of new chemical entities
(NCE’s) that are good candidates for oral administration are clinically successful. RO-25-6981 is
a novel N-methyl-D-aspartate (NMDA) receptor blocker, with rapid-acting antidepressant
activity. In the present study, the gastrointestinal stability and oral permeability of RO-25- 6981
was investigated to ascertain the deliverability of this NCE by oral route.
Method
The gastrointestinal stability of RO-25-6981 was studied in five different simulated
gastrointestinal fluids, fasted-state simulated gastric fluid (FaSSGF), fasted-state simulated
intestinal fluid (FaSSIF), fed-state simulated intestinal fluid (FeSSIF), United States
pharmacopeia simulated gastric fluid (USPGF), and United States pharmacopeia simulated
intestinal fluid (USPIF) using high performance liquid chromatography (HPLC). The oral
permeability studies were performed using caco-2 cell monolayer permeability assay. The
apparent permeability (Papp) values were calculated at 0.05 mM AND 0.5 mM concentrations
of RO 25-6981.
Results
The concentration of RO-25-6981 after 3 hours of incubation in FaSSGF and USPGF was within
98-100% and after 6 hours of incubation in FaSSIF, FeSSIF and USPIF was within 91-99%. The
Papp value for 0.05 mM solution and 0.5 mM of RO-25-6981 across caco-2 monolayers after
one hour of incubation was 1.414 X 10-5 and 3.32 X 10-5 cm/s respectively. There was no
reduction in the transepithelial electric resistance (TEER) across caco-2 monolayers after
incubating the drug for one hour indicating the membrane integrity.
Conclusions
Due to its gastrointestinal stability and concentration dependent oral permeability, RO-25-6981
can be a good candidate for oral administration. Future studies include in vivo oral absorption
of in rats and the development of appropriate oral formulation of RO-25-6981. An oral
formulation of RO-25-6981 can be an effectively used as rapid- acting therapeutic for the
treatment of depression.

Roseman University Research Symposium 2016 Program |

84

Basic Science Research

College of Pharmacy, South Jordan
Development and Validation of a Rapid High Performance Liquid
Chromatography (HPLC) Method for the Quantification of a Rapid-acting
Antidepressant, Ro 25-6981 in various Biological Matrices

Julie Phan, PharmD Candidate 2016; Annh Vo, PharmD Candidate 2016; Jonathan
Dorigatti, BS; Jeffery Talbot, PhD; Venkata Yellepeddi, PhD
Presenting Author: Annh Vo, PharmD Candidate 2016
Poster: 123
Also presented at: The 2015 ACCP Annual Meeting, San Francisco, CA

Purpose
Ro 25-6981, is an N-methyl-D-aspartate (NMDA) receptor blocker, with rapid-acting
antidepressant activity. The purpose of this study is to develop and validate a rapid HPLC
method for the quantitative analysis of Ro 25-6981 in various biological matrices. The reported
method will allow us to analyze the amount of Ro 25-6981 in various dosage forms selectively,
and can be utilized for the therapeutic drug monitoring and pharmacokinetic evaluation.
Methods
The HPLC analysis was performed using Waters® 2695 Alliance® instrument equipped with
Waters® 2996 PDA detector and Empower 3 software. The column was a Waters® AtlantisTM
C18 column (150 mm X 3.9 mm (i.d); particle size, 3 µm) with mobile phase [acetate buffer (pH
8.0): acetonitrile (60:40 v/v)] pumped at 1 ml/min flow rate in isocratic mode and at 210 nm
detection wavelength. The developed method was validated for specificity, accuracy and
precision, linearity, robustness etc. For quantification in various plasmas, Ro 25-6981 was
extracted using acetonitrile and Ifenprodil was used as an internal standard.
Results
The method resulted in single, sharp peak without any interfering substances at ~ 6.4 mins. The
calibration curve developed by linear regression for concentrations between 1 – 100 µg/mL was
linear with a correlation coefficient (R2 ), 0.9987. For all validation parameters tested, the %
coefficient of variation (CV) did not exceed 15 % and the mean value was within 15 % of the
nominal value. For plasma studies, the method was able to resolve Ro 25-6981 and internal
standard without any interfering substances.
Conclusions
A rapid and highly selective reversed-phase HPLC method was developed and validated for a
new rapid-acting antidepressant Ro 25-6981. Furthermore, the method was applied for the
analysis of Ro 25-6981 in human, rat and mouse plasma. This method can be utilized for routine
pharmaceutical and pharmacokinetic analysis of Ro 25-6981.
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The Roseman Bridge: An Alternative Long Lasting Bonded Bridge for the
Replacement of Congenitally Missing Maxillary Lateral Incisors

Carlin Cera, DMD Class of 2017; Student Stefanie Wang, PhD, DMD Class of 2017; Joel
Janis, DDS
Presenting Author: Carlin Cera, DMD Class of 2017
Poster: 124
Purpose
To examine the fracture strength of the Roseman Bridge fabricated from both porcelain fused
to metal and zirconia frameworks with minimum tooth preparation. The Roseman Bridge is a
long term solution for adolescents with congenitally missing maxillary lateral incisors that are
potential candidates for implants upon craniofacial growth cessation.
Materials & Methods
Distinct structural features contribute to its retention strength. Features include cingulum rest
seats in enamel only on the abutments, a beveled periphery of the retentive wings, and
countersunk holes to the lingual side of the retentive wings. Eighteen extracted maxillary
central and lateral incisors collected and placed into groups: group 1, porcelain fused to metal
framework; group 2, zirconia framework; group 3, Maryland Bridge. Three replicates of each
framework type are tested. The following steps were used for both Roseman Bridge framework
designs. Teeth were mounted with stent to simulate natural teeth angulation and to
standardize mesiodistal distance between abutments. Internal surfaces of framework and
proximal surfaces of the porcelain pontic were micro- etched followed by porcelain etch on
proximal surfaces. Proximal surfaces of the etched porcelain were coated with silane. Dentin
primer/bonding agent applied to internal surface of retention wings and proximal surfaces of
the pontic. Enamel on lingual and proximal surfaces of the abutments was etched and
primer/adhesive applied. Micro-hybrid composite placed on internal surface of framework
wings and proximal surfaces of pontic. Bridge seated by engaging cingulum rest seats. Wires
were looped beneath connector area and attached to Instron material testing machine 4467.
Bridge strength evaluated in lb/f with tensile test straight pull of 1mm/minute lift. Failure
method will be categorized as debonding or framework fracture.
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Comparative Evaluation of Estradiol Potency in Various Compounded Dosage
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Rodriguez1, PharmD Candidate 2018; Marjorie Ann Ramos1, PharmD Candidate 2018;
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1Roseman
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Presenting Author: Venkata Yellepeddi, PhD
Poster: 125
Purpose

Estradiol (E2) is commonly prescribed as compounded medication for relief from moderate to
severe vasomotor symptoms associated with menopause, maintenance treatment of
postmenopausal atrophic vaginitis, ovarian failure and other ovarian dysfunction and
prevention of osteoporosis. The purpose of this study is to evaluate potency of estradiol in nine
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. Estradiol was extracted from all samples based on
methods specified in USP for each formulation.
Results
The HPLC method for estradiol 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 estradiol in the compounded
formulations (creams, troches, rapidly dissolving tablets etc.) assessed was between 90-110%
which is within acceptable limit established by USP.
Conclusions
The potencies of estradiol in various compounded formulations were under acceptable limits
for label claim according to USP guidelines.
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Caenorhabditis Elegans as an Alternative In Vivo Model to Evaluate Uptake of
Poly (amidoamine) Dendrimers

Venkata Yellepeddi, PhD; Christopher So, PhD
Presenting Author: Venkata Yellepeddi, PhD
Poster: 126
Purpose

Caenorhabditis elegans (C. elegans), a typical invertebrate animal model, has been successfully
used in the toxicological evaluation and characterization of various types of nanomaterials. The
purpose of this study is to investigate the uptake pattern of amine-terminated G4-NH2
poly(amidoamine) (PAMAM) dendrimers by C. elegans.
Methods
G4-NH2 PAMAM dendrimers were conjugated with a fluorescent dye, fluorescein
isothiocyanate (FITC) using coupling chemistry. The conjugates were purified using dialysis and
size exclusion chromatography to remove unconjugated FITC and characterized using matrix
assisted laser desorption ionization – time of flight (MALDI-TOF) mass spectroscopy. The
nematode strain used was N2 (wild type), which was maintained on nematode growth medium
and later rinsed off plate with M9 buffer. The washed C. elegans are spun sown at 2000 rpm for
1 min in an Eppendorf tube twice and resuspended in 100 µL of M9 buffer. FITC conjugated G4NH2 dendrimers and FITC alone were added to C. elegans to final concentration of 1 mM and
incubated in dark at room temperature for 2 hours. After 2 hours the uptake was visualized
under a fluorescent microscope with filter set for detection of FITC signal.
Results
The fluorescent microscopy pictures revealed that FITC conjugated G4-NH2 dendrimers were
taken up by C. elegans and are internalized throughout the body (Figure-1). Interestingly, in
C.elegans treated with only FITC no fluorescence uptake was observed. The quantification of
fluorescence signal intensity of FITC was also performed using a fluorescence
spectrophotometer.
Conclusions
In this study, we demonstrated the uptake pattern of PAMAM dendrimers in a C.elegans model.
Fluorescence microscopy analysis confirmed the oral uptake of PAMAM dendrimers by
C.elegans and that they were distributed in the body of the worm. Figure 1- Microscopic image
(400x magnification) of C.elegans exposed to FITC conjugated G4-NH2 PAMAM dendrimers at 1
mM concentration.

Roseman University Research Symposium 2016 Program |

88

Basic Science Research

College of Pharmacy, South Jordan
Tetrahydrocurcumin: Pharmacological and Pharmacokinetic Analysis and
Differential Effects of Curcumin Analogues
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Presenting Author: Casey Sayre, PharmD, PhD
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Purpose

Tetrahydrocurcumn (THC) is a curcuminoid derived from turmeric (Curcuma Longa L.) and a
metabolite of curcumin. The purpose of these studies was to develop a bioanalytical assay to
quantify THC to characterize its pharmacokinetics in rats after (PO) administration, and to
identify its pharmacological activities compared to other curcumin analogues.
Methods
UHPLC/MS/MS detection method was performed using a Waters Acquity UPLC BEH C18
column. THC and the internal standard (curcumin) were monitored in MRM positive mode at
m/z 373.3>137.1 and m/z 369.3>177.1, respectively. The mobile phase was 45% aqueous
acetonitrile in 0.1% formic acid with an isocratic flow rate of 0.4 ml/min. For the
pharmacokinetic study THC was administered by oral gavage to male CD (Sprague-Dawley) rats
(500 mg/kg) (n=3). Serum and urine samples were collected for 72h post-dose In vitro antioxidant activity, Histone deacetylase activity (HDAC), histone acetyltransferase (HAT), antiinflammatory activity (cyclooxygenase and lipoxygenase inhibition), and cytochrome P450
inhibitory activities of THC were examined using commercial assay kits. In vitro cell viability, and
immune activation markers of cytokine / chemokine production when SupT1 cells were treated
up to 100 µM with curcuminoids were examined by enzyme-linked immunosorbent assays
(ELISA) for TNF-α, Interferon Gamma, (IFN-ɤ), monokine induced by interferon gamma (MIG)
and interferon gamma inducible protein 10 (IP-10).
Results
THC was detected in plasma and urine primarily as a glucoroconjugate. THC was poorly
absorbed after oral administration. THC exhibited multiple pharmacological effects in in vitro
activity screens.
Conclusions
A sensitive, accurate and reproducible assay was developed for the detection of
tetrahydorcucrucmin using UHPLC-MS/MS. Preliminary pharmacokinetic studies indicate that
an unoptimised formulation of THC has poor oral bioavailability but is detectable in serum and
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urine as glucuronides. THC appears to exhibit a variety of pharmacological activities including
dual LOX/COX and anti-oxidant activity and inhibits the CYP450’s examined. THC is less
cytotoxic to SupT1 cells and does not appear to affect TNF-α,IFN-ɤ, MIG and IP-10 production or
inhibit HDAC and HAT. Studies are ongoing in our laboratory to further characterize the
pharmacokinetic and bioactivity of curcumin and related compounds.
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Dequalinium-coated Poly(lactide-co-glycolide) Nanoparticles to Overcome
Paclitaxel Resistance in Ovarian Cancer cells

Venkata Yellepeddi, PhD
Presenting Author: Venkata Yellepeddi, PhD
Poster: 128
Purpose

Dequalinium (DQA) is an antimicrobial agent which has a unique ability to preferentially
accumulate in mitochondria. Therefore, mitochondrial-targeting property of DQA has been
exploited for intracellular delivery of various chemotherapeutic agents, macromolecules and
genes. Paclitaxel (Taxol®) is an anticancer agent widely used as an effective agent in the
treatment of various solid tumors including ovarian, breast and non-small cell lung cancers.
However, development of resistance due to p-glycoprotein mediated efflux is one of the major
drawbacks associated with paclitaxel therapy. In the present study, DQA-coated poly (lactideco-glycolide) nanoparticles (NP’s) loaded with paclitaxel were prepared and their ability to
overcome paclitaxel resistance in ovarian cancer cells was investigated in vitro.
Methods
DQA-coated PLGA NP’s loaded with paclitaxel were prepared by modified solvent diffusion
technique and their physicochemical properties such as size, zeta potential, encapsulation
efficiency etc. were characterized. The in vitro cytotoxicity of DQA-coated PLGA NPs was
evaluated in paclitaxel-sensitive (OVCAR-3) and paclitaxel-resistant (NCI/ADR-RES) ovarian
cancer cells. The in vitro cellular uptake of paclitaxel in both cell lines was also evaluated using
high performance liquid chromatography (HPLC).
Results
The IC50 of DQA-coated PLGA- paclitaxel NPs was approximately 17-fold lower in paclitaxelresistant NCI/ADR-RES cells when compared to paclitaxel alone. However, there was only 3-fold
decrease in IC50 of paclitaxel in paclitaxel-sensitive OVCAR-3 cells. The in vitro cellular uptake
studies showed that in both cell lines DQA-coated PLGA NPs were able to enhance cellular
uptake and reduce efflux.
Conclusions
In conclusion, DQA-coated PLGA NPs can be potentially used as nanocarriers to overcome
paclitaxel resistance in ovarian cancers.
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Comparative Evaluation of Prostate Tissue Distribution Profiles of Four NonSteroidal Anti-inflammatory Drugs in Rats

Venkata Yellepeddi, PhD; Jayashree Radhakrishnan, BS; Rajan Radhakrishnan, PhD
Presenting Author: Venkata Yellepeddi, PhD
Poster: 129
Purpose

The quality of life of men of all ages is affected considerably by pathologies of prostate often
leading to lower urinary tract symptoms (LUTS) and pelvic pain. Chronic prostatitis (CP)/chronic
pelvic pain syndrome(CPPS) involving prostate inflammation is one such pathology and the rate
of prostatitis-like symptoms ranges from 2.2% to 9.7% with mean prevalence of 8.2%. The
current treatment of CP/CPPS mainly involves use of anti-inflammatory drugs, antibiotics, αadrenergic blockers, hormonal agents etc. However, due to the heterogeneity and elusive
pathophysiology of CP/CPPS, no definitive treatment strategy/regimen has been identified. In
the current research study, we compared the prostate tissue distribution profile of four nonsteroidal anti-inflammatory drugs (NASIDs), diclofenac, ibuprofen, naproxen, and celecoxib
after oral administration to male Sprague-Dawley rats.
Methods
The tissue concentration of all four NSAIDs in prostate was evaluated at various time-points for
a period of 24 hours using high performance liquid chromatography (HPLC) technique. Briefly,
male Sprague-Dawley rats (n=5 per group) were fasted overnight and on the day of experiment
were administered NSAID’s suspension at a dose of 500 mg/kg by oral gavage. After oral
administration, the animals were euthanized at time points 0.5,1,2,3,4,6 and 24 hours and their
prostate tissue was harvested. The tissue was homogenized and the NSAID’s were extracted
using methanol and injected into HPLC for quantification.
Results
The results have shown that celecoxib resided in the prostate tissue (> 24 hours) for longest
period of time when compared to other NASIDs. The peak concentration (Cmax) of diclofenac,
ibuprofen, naproxen, and celecoxib in prostate was 12.310, 6.877, 17.850, and 7.287 µg/mL
respectively. The time to reach peak concentration (Tmax) of diclofenac, ibuprofen, naproxen,
and celecoxib in prostate was 0.5, 2, 0.5, and 6 hours respectively.
Conclusions
In conclusion, celecoxib due to its long residence time in prostate can be an attractive option
for the treatment of CP/CPPS.
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Anticancer Activity of Omega-3 Fatty Acid Conjugated Paclitaxel Dendrimer in
Gastrointestinal Cancers
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Poster: 130
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Purpose
Paclitaxel (Taxol®) (PTX) has been frequently used as a single agent alone and in combination
with other chemotherapeutic drugs for treatment of patients with advanced gastrointestinal
(esophageal, gastric, pancreatic, and colon) cancers. However, development of resistance,
dose-related toxicity, and lack of oral bioavailability are some of the major drawbacks that limit
the therapeutic use of PTX for treatment of cancers. The purpose of this study is to synthesize
and determine the anticancer potential of omega-3 fatty acid [docosahexanoic acid (DHA)] –
poly (amido)amine (PAMAM) – paclitaxel conjugates in various in vitro models of
gastrointestinal cancers.
Methods
The synthesis scheme is shown in Figure-1. Cell viability, clonogenic cell survival, and western
blot analyses were done to evaluate the cell viability, survival, and induction of apoptotic
proteins (P53 and cleaved caspase 3), respectively. The in vitro cytotoxicity and induction of
apoptosis was investigated in FLO-1 (esophageal adenocarcinoma), AGS (gastric
adenocarcinoma), and MIA PaCa-2 (pancreatic cancer) cell lines after treatment with PTX or
PAMAMG4-DHA-PTX.
Results
The cell viability data indicate that treatment with PAMAMG4- DHA-PTX is significantly more
potent than PTX at inhibiting proliferation of esophageal (FLO-1: PTX IC50: 3.8±0.68 nM,
PAMAMG4-DHA-PTX IC50: 1.1±0.17 nM), gastric (AGS: PTX IC50: 5.1±0.58 nM, PAMAMG4-DHAPTX IC50: 1.4±0.23 nM), and pancreatic (MIA PaCa: PTX IC50: 5.1±0.75 nM, PAMAMG4-DHAPTX IC50: 1.8±0.35 nM) cancer cell lines. The clonogenic cell survival data shows a similar
activity where treatment with PAMAMG4-DHA-PTX exhibits enhanced inhibition of long term
survival of FLO-1, AGS, and MIA PaCa cells when compared to PTX. The protein expression data
(Figure -2) further indicated that treatment with PTX or PAMAMG4-DHA-PTX induced
expression of cleaved caspase 3 pro-apoptotic protein in AGS gastric cancer cell line.
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Conclusion
Overall our findings indicate that paclitaxel was successfully conjugated with PAMAMG4-DHA
resulting in the synthesis of a novel PAMAMG4-DHA-PTX conjugate that exhibits enhanced
anticancer activity than PTX alone in various in vitro models of gastrointestinal cancers.
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Purpose

7-ketodehydroepiandrosterone (7-keto DHEA) is a metabolite of the prohormone
dehydroepiandrosterone (DHEA). 7-keto DHEA is commonly prescribed as compounded dosage
forms such as capsules or tablets for weight loss, immune health, improvement of lean body
mass and muscle, and to enhance memory. In this research project, we report a reversed-phase
high performance liquid chromatography (HPLC) method which complies with United States
Pharmacopoeia (USP) standards for chromatography for quantification of 7-keto-DHEA in
compounded preparations.
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 methanol and 0.025 M phosphate buffer (pH 3.5) at 60:40 ratio pumped at 1 ml/min
flow rate in isocratic mode and at 240 nm detection wavelength. The HPLC method was then
used to quantify 7-keto DHEA in compounded 7-keto DHEA sustained release (SR) capsules.
Results
The method resulted in a single, sharp peak without any interfering substances at ~ 11.8 mins.
USP chromatographic parameters such as tailing factor, k prime, and USP plate count were
within prescribed USP limits. The potency of 7-keto-DHEA in the compounded capsules
assessed was between 90-110% which is within acceptable limit established by USP.
Conclusions
In conclusion, a rapid and specific method for 7-keto DHEA was developed and was successfully
applied to quantification of 7-keto DHEA in compounded SR capsules. This method can be
routinely employed for evaluation of potency and stability of 7-keto DHEA in multiple
compounded formulations.
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Osteoarthritis of the temporomandibular joint involves TGFB1, p-Smad2 and
HtrA1 signaling pathway
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Background

Osteoarthritis (OA) is a multifactorial disorder involving both genetic and environmental
components. Regardless of how these factors initiate the disease, the pathological progression
of OA follows a typical molecular pathway beginning with increased levels of HtrA1 (high
temperature requirement A1 serine protease) and ending with increased activity of Mmp-13
(matrix metalloproteinase-13). These proteins degrade the pericellular and extracellular matrix,
respectively, of TMJ cartilage. There is new evidence that transforming growth factor (Tgf-B1)
produced by chondrocytes and acting through pSmad2 is the initiating factor of this
inflammatory/degenerative pathway that leads to OA.
Objective
Using an animal model of OA in Stickler syndrome, we assessed the expression of the above
markers in the TMJ. The study involved mice heterozygous for a loss-of-function mutation in
the gene encoding the alpha-1 chain of type XI collagen (Col11a1). In the heterozygous
condition this mutation alters the structural integrity of articular cartilage allowing for
mechanical forces placed on the joint to be interpreted by articular chondrocytes as excessive
loading, a physical condition that results in early onset OA.
Study design
TMJs from wild-type control and heterozygous mutant mice were evaluated by
immunohistochemistry procedures. The mice were euthanized at three months of age and their
TMJs were fixed and processed to 6µ thick sections. To determine OA status, tissues were
stained to identify structural changes indicating onset of OA. Using immunohistochemistry
procedures, tissue sections were stained and analyzed for over-expression of inflammatory
mediators, i.e., TGF-ß1, pSmad2, and HtrA1.
Results
Analysis of the results revealed histological scores that were consistent with OA-like changes of
the TMJ in Col11a1-deficient mice when compared with normal joint biology observed in
control animals (P=0.05). Compared to basal expression in control mice, staining for these
inflammatory mediators demonstrated augmented expression in the TMJ of mutant mice.
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Conclusions
Overexpression of these biomarkers in particular (condylar) cartilage of Col11a1-deficient mice
at an early age suggests that these inflammatory mediators are involved in the initial stages of
TMJ OA. The present study, therefore, sheds light on the TGF-ß1, pSmad2, HtrA1 molecular
pathway as a target for therapeutic intervention of TMJ OA.
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Do laboring positions, such as, upright, side-lying or lithotomy, in women
laboring in the hospital lead to an increase or decrease in incidence in assisted
delivery techniques?

Geeta Achary, BSN Class of 2016; Laura Bjornstad, BSN Class of 2016; Sally Burningham,
BSN Class of 2016; Machelle Montoya, BSN Class of 2016; Cynthia Moreno, BSN Class of
2016; Ashley Player, BSN Class of 2016; Krista Wilson, BSN Class of 2016
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Poster: 133
Purpose
The purpose of this systematic review was to research whether giving birth in the lithotomy
position had an increased or decreased incidence of using assisted delivery techniques. The
lithotomy position was compared to the upright and side lying laboring positions. Most women
when laboring in U.S. hospitals are seen using the lithotomy position where other positions (i.e.
upright or side lying) are more commonly seen outside the USA.
Methods
The method involved required research through electronic databases like EBSCOhost, PubMed
and NCBI.NIH.GOV. Terms researched included; labor and delivery positions, birthing positions,
maternal birthing positions, and lithotomy. Inclusion criteria terms used were assisted devices
and instruments. Articles were excluded if research was more than twenty five years old, if
other birthing positions aside from lithotomy, up right or side lying were being referred to, if
methods used in the research were unorganized or if insufficient data was used in formulating
the researcher’s conclusion. Articles were chosen from the British Journal of Midwifery, The
American Journal of Maternal/ Child Nursing, International Journal of Nursing Education and
the Journal of Obstetric, Gynecological & Neonatal Nursing. Other articles were chosen from
professional organizations such as Public Health Then and Now as well as the Cochrane
Database.
Results
The results of the study showed that small sample sizes made it difficult for the research to be
performed. Women who adopted up right or side lying positions were more likely to have
faster births. Other factors that the experimenters included that they believed influenced their
research was, use of an epidural, age of mother and/or length of the labor process.
Conclusions
The studies did indicate that women who adopted laboring positions other than lithotomy had
a decrease incidence in use of assisted devices as well as less occurrence of vaginal tearing.
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Prevalence of Interacting Herbal and Alternative Medicine Product Use in
Cancer Patients at a Single Infusion Center

Raquel Barrack, PharmD Candidate 2017; Megan Corsi, PharmD/MBA Candidate 2016;
Sandra Avelar, PharmD Candidate 2017; Sabrina Atkison, PharmD/MBA Candidate 2017;
Simon Pence, PharmD, BCOP
Presenting Author: Raquel Barrack, PharmD Candidate 2017
Poster: 134
Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose
A scarcity of data exists evaluating the prevalence of patient self-care as add-on therapy to
established chemotherapeutic protocols. This study aims to identify patient groups that are at
risk of self-administering Complementary/Alternative Medicine (CAM) that can potentially
interact. This could help in development of a triage protocol to direct patient education and
time to those at risk to more proactively avoid use of medications that could potentially
interact.
Methods
Single-center, retrospective, non-interventional, IRB approved study. Inclusion criteria were
those receiving chemotherapy from January 2014 – October 2015. Exclusion criteria included
patients younger than 18 years and those receiving chemotherapy for reasons other than
cancer treatment.
Results
Results were analyzed using descriptive statistics to identify existing relationships between
parameters such as baseline characteristics, diagnoses, and CAM-use. Results Forty-three out of
94 patients studied had recorded CAM-use. A total of 5 out of 94 patients evaluated were
taking interacting CAM. CAM was used in 22 female patients and 20 male patients. Four of 5
interactions found were in the 43 total female patients with recorded CAM-use. Each patient
that was recorded as taking some sort of CAM used multiple agents, as 84 supplements/herbal
products were taken out of the 43 that used CAM. Fifteen patients were taking herbal therapy
and 26 took vitamins.
Conclusions
Many patients taking CAM did not have significant interactions. Almost half of the patients
analyzed used CAM showing the prevalence of this therapy among this population. The top 3
CAM included multivitamins, B vitamins and Magnesium supplementation. 6.4% interact with
concomitant chemotherapy. Though there were fewer females included, more interactions
were seen. Larger studies are needed comparing disease outcomes and survivability in those
that take CAM compared with traditional treatment.
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National investigation into point-of-care testing—clinical laboratory
improvement amendments (CLIA) waivers
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Presenting Author: Danielle Nguyen, PharmD Candidate 2017
Poster: 135
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Purpose
Point-of-care-testing is performed by physicians to screen patients for diseases or to monitor
diseases. Pharmacists can perform point-of-care-testing, but the extent to which this is done is
unknown. This study aimed to do a thorough investigation into the types of point-of-care tests
administered by pharmacists, location of testing services within the pharmacies, and
reimbursement amounts and training.
Methods
Pharmacies are required to have Clinical Laboratory Improvement Amendments (CLIA) waivers
by Centers for Medicare and Medicaid Services (CMS) in order to conduct point-of-care testing.
Center for Disease Control and Prevention (CDC)’s website was used to generate a list of
pharmacies with CLIA waivers. A randomized sample of five pharmacies in each state was
contacted via phone and surveyed using a four question assessment identifying current tests
administered, testing location, reimbursement methods, and training. All information collected
was reported as anonymous and identifying factors made known to only the investigators of
the study.
Results
238 pharmacies were reached. 118 pharmacies performed tests. The most common tests were
glucose (90), blood pressure (49), and cholesterol (89). The locations where tests were
performed were in separate rooms (94), blocked-off area (20), or other (3). Pharmacies billed
insurance (31), charged the patients out-of-pocket (86), provided tests for free (10), or patient
had a voucher from employer (19). Pharmacists were trained through the company (104), at
school (14), outside program (3), or unsure (4).
Conclusions
Point-of-care testing is important for disease screening and management, and pharmacy
accessibility makes it feasible for patients to monitor their health. Most pharmacies in our study
were trained by corporate-level leadership and had an established physical space. Future
studies focused on successful implementation in pharmacies, including surveys of corporatelevel decision making, funding, and training, could identify best practices.
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Purpose

Smith’s Food & Drug, a division of The Kroger Co., is participating in a public health/pharmacy
collaboration to address challenges facing the healthcare system today, including accessibility
and affordability. An estimated 56 million Americans lack adequate access to healthcare and
are faced with an average wait time of 3 weeks to get an appointment with a general
practitioner. Even where adequate care is accessible it is not always affordable. In 2014, 5.3% of
the US population failed to obtain needed medical care due to cost.
Methods
By offering point-of-care testing and follow-up care at community pharmacies, pharmacists
have the opportunity to make a positive impact on both the accessibility and cost of healthcare
services. Recently, the National Association for Chain Drug Stores offered a certificate training
program in Salt Lake City for point-of-care testing for infectious diseases like influenza and
group A streptococcus. Public health representatives from the Utah Department of Health and
the Salt Lake County Health Department (SLCoHD) attended. From there, this partnership
developed quickly with Smith’s and Associated Food Stores (AFS), another grocery-pharmacy
chain.
Results
Eight Smith’s Pharmacy locations in Salt Lake County, along with 6 AFS locations, will begin
offering influenza testing this flu season. The Medical Director of the SLCoHD signed a
collaborative agreement to allow participating pharmacists to dispense antiviral medications
per an approved protocol.
Conclusions
This service illustrates a partnership between pharmacy and public health, two health care
fields with aligned priorities of increasing access and reducing cost. In addition, the potential to
leverage the pharmacist in an influenza pandemic is an appealing outcome of this project to
public health. Such partnerships are a means to evolving the clinical role of community
pharmacists and establishing our place as valuable and indispensable members of the
healthcare team.
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The American Cancer Society – “ACS” for short – is the nationwide, community-based,
voluntary health organization dedicated to eliminating cancer as a major health problem by
preventing cancer, saving lives and diminishing suffering from cancer, through research,
education, advocacy, and service (American Cancer Society, 2015). ACS’s slogan, “Creating
more birthdays” truly aligns with their mission and, furthermore, would not be possible without
the countless hours and financial donations contributed by volunteers all over the country. ACS
gives back 72 percent of its donor dollars – one of the highest contribution percentages among
non-profits nationwide. It is for this reason, the organization relies almost completely on
volunteers and unpaid event committee members to execute charity events and drive the
donations and sponsorships that are used to fund advocacy, medical research, patient support
programs, free lodging, complimentary cancer screenings and free transportation to medical
appointments – just a few of the services ACS provides to the community. Since 2012, the
American Cancer Society has seen a continuous decline in registered volunteers and committee
members. While the organization is concerned their internal controls and processes are at fault,
further research is necessary to determine whether this may be an external issue that is far
greater than the American Cancer Society. Current research provides evidence of a shift in
volunteerism as a whole worldwide in that there has been an increase in episodic volunteerism
as opposed to long-term commitments due to the individuals’ need for instant gratification,
lack of motivation, and an overall decrease in time available to commit to unpaid services. Each
of these differs when age, personality types, and leadership styles are factored in. Internal
research includes preliminary data on number of committee members, employees, team
members, and volunteers as well as current recruitment and retention strategies which were
provided by the Senior Manager of Community Engagement at the Volusia/Flagler Division.
External research includes the ref pride and respect in volunteers’ organizational identification,
sources of volunteer motivation, retention of episodic volunteers, how level of engagement
predicts the degree of satisfaction among new volunteers, the volunteer process model and the
three- stage model of volunteers’ duration of service to determine episodic volunteer (EV)
retention. The American Cancer Society was presented an analysis on both the internal and
external research. First, the American Cancer Society should realize that their internal processes
and procedures are not at fault for the downward trend in volunteer numbers and level of
commitment. This is a trend being seen worldwide, especially among non-profit organizations.
However, ACS should consider implementing the following procedures (further explained in
later sections) that may help make better use of these new-age episodic volunteers: 1. Provide
autonomy 2. Recognition and assuring satisfaction 3. Implementation of the Three-Stage Model
and the Volunteer Functions Inventory.
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Purpose
Truvada® is recommended by the World Health Organization as post-exposure prophylaxis
(PEP) for Human Immunodeficiency Virus (HIV). PEP is prescribed within 72 hours for individuals
who might have been exposed to HIV by sexual assault or needle stick injury. PEP is also
available as a 3-5 day regimen starter kit for individuals who may be exposed to HIV, but
without immediate access to a physician’s office. They start the therapy and later get the baseline HIV test. This is especially important for those who are traveling to developing countries
where there is an increased risk of HIV transmission. The objective of this study is to evaluate
the HIV PEP guidelines in the US, UK, and Australia regarding the utilization of HIV PEP when
traveling to developing countries.
Methods
Electronic databases were used to search for articles in English regarding HIV PEP guidelines
issued by accredited universities, traveling agencies and country organizations in US, UK, and
Australia.
Results
The US guidelines for HIV PEP kits are provided by the Center for Disease Control and
Prevention with no indication for prescribing them for individuals traveling to developing
countries. The Australian guidelines are provided by Australasian Society for HIV Medicine
(ASHM) and the UK guidelines are provided by British Association for Sexual Health and HIV
(BASHH) and the National Health Services (NHS). Both ASHM and NHS recommend that
individuals traveling to developing countries contact their physician and be prescribed an HIV
PEP kit. The cost of HIV PEP is roughly $22.40 in Australia and it is free in UK.
Conclusions
All three countries have similar HIV PEP guidelines, however, only the UK and Australia's public
is educated about the use of HIV PEP kits and they are prescribed PEP kits when going on
medical/volunteer/religious mission to developing countries to reduce HIV transmission.
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Background
Pre-exposure prophylaxis (PrEP) therapy is prescribed to HIV-negative individuals who are at
high-risk of contracting the virus to reduce the risk of transmission. Adherence to therapy is
essential for optimal treatment outcome and community pharmacists have an important role in
achieving this through patient counseling.
Methods
A cross sectional survey was conducted among community pharmacists in Utah to measure
their perceptions about their role in HIV PrEp therapy using Godin’s 12-item tool and their
actual knowledge about the therapy from a CDC questionnaire. Descriptive analyses and t-tests
identified characteristics based on gender, degree earned, and years of practice in pharmacy.
Regression analysis determined significant predictors of the intent/plan to counsel.
Results
There were 251 responses (76% PharmD, 62% males, 42% >10 years of experience as a
pharmacist). The Godin's 12- item tool exhibited a Cronbach's alpha of 0.85 with one item
removed. An exploratory factor analysis with the remaining 11 items demonstrated four
domains - beliefs about capabilities, social influence, moral norm, and intend/plan to counsel
patients. There was no difference to the intent/plan to counsel based on gender. Those with
PharmD and less than ten years of experience had significantly higher knowledge and
intent/plan to counsel (p <0.1). The actual knowledge score of the respondents was higher than
their perceptions about their knowledge. Multiple regression results showed that the beliefs
about capabilities and social influence were significant predictors of the intent/plan.
Conclusions
Using reputed pharmacists to educate community pharmacists about PrEP therapy can increase
counseling on PrEP and therefore decrease transmission of HIV.
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Background
Truvada® is recommended by the World Health Organization (WHO) as post-exposure
prophylaxis (PEP) for Human Immunodeficiency Virus (HIV). PEP is particularly indicated for
patient populations who have been sexually assaulted or who have been exposed to blood
through a needle stick injury or other accident at work – Truvada for PEP must be prescribed
within 72 hours of exposure and taken for 28 days. Though there is limited literature on the
prescribing patterns of Truvada as pre-exposure prophylaxis (PrEP), there is no study on the
prescribing patterns of Truvada as PEP.
Objective
To determine the prescribing patterns for PEP in a multispecialty hospital setting in Utah.
Methods
The study will use electronic medical records to identify the use of Truvada as PEP (ICD 9 code
of V01 for contact with or exposure to communicable disease, V01.7 for exposure to other viral
disease, V15.85 for exposure to potentially hazardous body fluid, E920.5 for needle stick, V01.8
for exposure to other communicable diseases, or 995.83 for adult sexual assault). The study will
exclude the codes for pre-exposure prophylaxis (ICD 9 code of V07.8 with an ICD 10 code of Z79
for a “other specified prophylactic measure” with “long term drug use for prophylactic
purposes”), the use of Truvada for HIV treatment (ICD 9 code of 042 for symptomatic or V08 for
asymptomatic), and off-label treatment use for chronic hepatitis B (ICD 9 code of 070.32).
Electronic medical records from Utah’s Intermountain Medical Center (IMC) will be manually
analyzed from January 2013 to December 2014 to determine which type of physicians are
prescribing the PEP therapy, to whom they are prescribing it to and what specific events occur
before the physician decides to prescribe Truvada for PEP.
Expected Outcomes/Results
The results will identify the prescribing patterns of Truvada as post-exposure prophylaxis in
Utah.

Roseman University Research Symposium 2016 Program |

105

Best Practices Evaluative Research

College of Pharmacy, South Jordan
Warfarin dose adjustments for patients starting and stopping tube feeds. Is
there an average dose adjustment in warfarin that can be determined and a
time frame that this will occur in?
Nadia Lian1, PharmD Candidate 2016; Denise Small2, PharmD, CDE, BCACP
1Roseman

University of Health Sciences College of Pharmacy, 2Intermountain Healthcare

Presenting Author: Nadia Lian, PharmD Candidate 2016
Poster: 141

Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose
Patients on warfarin have a very narrow therapeutic window, which needs to be closely
monitored through the International Normalized Ratio (INR) about every 2 to 4 weeks. A variety
of factors affect the INR of warfarin from age, ethnicity, genetics, and even daily nutrition.
When patients are started or stopped on enteral tube feeds, INRs may be dramatically affected.
There is lack of publication on how to appropriately adjust the dose for patients on warfarin
who require a feeding tube; mainly suggesting that the tube feed be held one hour before and
one hour after the administration of a warfarin dose due to possible protein binding from the
formulas. The objective of this study is to determine an average change in the warfarin dose
expected from starting or stopping enteral tube feeds and an approximate time frame to which
the interaction is observed.
Methods
The study is pending IRB approval through Intermountain Medical Center (IMC), Murray, Utah.
The study will use electronic medical records through IMC’s system to identify patients on
warfarin that are requiring enteral tube feedings. Information will be analyzed for changes in
the patient’s INR and warfarin dose when enteral feeds are started and/or stopped. Each
patient record will be reviewed and de-identified while data on warfarin indication, warfarin
doses, INRs, target INR, diet, type of enteral tube feed, drug-drug interactions, drug-disease
interactions, and any other factors that may alter the INR will be obtained.
Results
N/A
Conclusions
N/A

Roseman University Research Symposium 2016 Program |

106

Best Practices Evaluative Research

College of Pharmacy, South Jordan
Pharmacist Job Satisfaction: Do Pharmacists Live Happily Ever After?

Debra Beckstrom1, PharmD Candidate 2016; Megan Corsi1, PharmD/MBA Candidate
2016; Zac Halford1, PharmD, BCOP; Jaron Halford2, MPP, MPH; Erin Johanson1, BS, MEd,
EdD
1Roseman

University of Health Sciences College of Pharmacy, 2Utah Medical Education Council

Presenting Author: Debra Beckstrom, PharmD Candidate 2016
Poster: 142

Also presented at: The 2015 USHP Summer Meeting

Purpose
In 2015, Forbes ranked pharmacy as the best overall job in health care. A 2007 study suggested
that age, salary, and practice site are accurate predictors of job satisfaction among pharmacists.
In 2010, the American Society of Health System Pharmacists (ASHP) found job satisfaction to be
significantly higher among their members with postgraduate training. Given the paucity of
research data, this study gathered information concerning job satisfaction among Utah
pharmacists. We investigated if job site or post-graduate residency training had any bearing on
job satisfaction.
Methods
In 2013, a 32 question survey was developed by the Utah Medical Education Council (UMEC)
and the Pharmacist Advisory Council. The survey was mailed to all 3,044 licensed pharmacists in
Utah and 1,251 surveys were returned. The data from these surveys was then analyzed using
SPSS software.
Results
According to our findings, a larger percentage of pharmacists who completed postgraduate
residency training indicated that they were “very satisfied” in their current job compared to
pharmacists without residency training (60.5% vs 44.3%). In addition, pharmacists in the
inpatient setting indicated a higher rate of satisfaction than those who worked in a retail setting
(60.3% vs 41.3%). Further, when inpatient pharmacists without a residency were compared to
retail pharmacists without a residency, inpatient pharmacists were “very satisfied” more often
than retail pharmacists (59.0% vs 38.9%).
Conclusions
Our findings show a possible correlation between postgraduate residency training and
increased job satisfaction. In addition, working in an inpatient setting also seems to correlate
with an increased job satisfaction compared to retail sites. Additional research is needed to
confirm these relationships and to determine other potential characteristics that lead to
improved job satisfaction.
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Purpose
Studies show inconsistent results regarding preceptor role and job satisfaction. Since volunteer
pharmacists are utilized to supervise Introductory Pharmacy Practice Experience (IPPE) and
Advanced Pharmacy Practice Experience (APPE) rotations throughout the PharmD curriculum,
characteristics of preceptor satisfaction are important to both academia and the profession.
This study analyzed the influence of job site demographics and preceptor role on pharmacist
job satisfaction in the state of Utah.
Methods
In 2013, a 32 question survey was developed by the Utah Medical Education Council and the
Pharmacist Advisory Council. This survey was mailed to all 3,044 licensed pharmacists in Utah
and 1,784 surveys were returned. The data from these surveys was analyzed using SPSS
software.
Results
1,251 surveys were received from Utah pharmacists, of which, 613 respondents indicated that
they precept students. Of those, 316 practice in a retail setting and 297 practice in an inpatient
setting. There were 123 pharmacists who indicated that they precept APPE students, 190
precept IPPE students and 296 precept both. Job satisfaction rates were indicated as: 60% of
APPE preceptors were “very-satisfied”, 39% of IPPE preceptors were
“very-satisfied”, and 42% of pharmacists who do not precept students indicate that they were
“very-satisfied”. Additionally, 62% of APPE preceptors in inpatient-settings indicated they are
“very-satisfied”, while 56% of APPE preceptors in retail settings indicated the same.
Conclusions
Utah preceptors reported increased job satisfaction with IPPE and APPE students. APPE
preceptors reported greater satisfaction than IPPE preceptors. Inpatient preceptors reported
greater satisfaction than those in retail settings. Experiential coordinators and pharmacy
administrators would likely benefit from further studies to discover reasons why the experience
is more satisfactory in certain settings, including evaluating rotation design, demographics, and
site characteristics. Assessing student and patient satisfaction in these settings would also be of
benefit to both academia and the profession.
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Purpose
The Infusion Clinic at UVRMC receives approximately 135 orders for zoledronic acid infusions
per year. The current internal policy is to file the orders and wait for the patient to instigate the
call to the clinic to schedule an appointment. 90 patients (2/3) per year receive zoledronic acid
and 45 patients (1/3) do not contact the Infusion Clinic to schedule an appointment. The high
number of patients not receiving zoledronic acid may be attributed to the current policy of
waiting for the patient to initiate the call to schedule an appointment. Many of these patients
are told by their physician that the Infusion Clinic would call them to schedule the appointment.
Methods
Student pharmacists on rotation at the Infusion Clinic assessed all orders for zoledronic acid
received from July 2015 through September 2015. The student pharmacists initiated a call to
the patient to schedule an appointment within two weeks of receiving an order. Primary
outcome – Difference in number of patients receiving therapy after receipt of an infusion order
for zoledronic acid with or without being contacted by a student pharmacist. Statistical analysis
of the primary outcome was assessed using Fisher’s exact test.
Results
During the study period, 34 orders for zoledronic acid were received -All 34 patients were
contacted by a student pharmacist or promptly scheduled an appointment at the Infusion Clinic
- 27 patients received therapy with either zoledronic acid or denosumab -2 of the patients had
orders changed to denosumab due to impaired kidney function -The Fisher’s exact test twotailed P = 0.0031
Conclusions
Student pharmacists contacting patients led to a significant increase in the proportion of
patients receiving therapy and having a student pharmacist initiate the call to a patient
provides opportunity for patient interactions and educational opportunities.
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Purpose
After being discharged from the hospital up to 42% of patients have at least 1 medication
continuity error, and by some estimates 20% of patients experience an adverse event from
medical mismanagement. Other healthcare systems report profitable outcomes and increased
satisfaction from bedside delivery programs. In an effort to increase patient satisfaction scores,
increase medication compliance, and decrease readmissions related to medications, a
discharge medication bedside delivery service was established in the Same Day Surgery area at
Riverton Hospital.
Methods
During the third quarter of 2014, Riverton Hospital introduced medication bedside delivery to
Short Stay Surgery. Patients are introduced to the service when a registered nurse calls the
patient to provide pre-surgical information. The patient notifies the nurse if they would like to
utilize the bedside delivery service. The nurse indicates in the patient’s chart that the patient
would like their prescriptions filled by Southridge Pharmacy after surgery and delivered before
discharge. The inpatient pharmacy staff facilitates this process by communicating relevant
information and planned discharge times from nursing staff to the outpatient pharmacy. The
pharmacist counsels the patient on medications before discharge. The Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) was used to measure patient
satisfaction. Prescription volume processed by Riverton Intermountain’s outpatient pharmacy
was also tracked.
Results
Medication communication scores in the category of medication side effects increased 26%
from first quarter 2014 to second quarter 2015 and medication purpose scores increased 20%
from first quarter 2014 to second quarter 2015. Approximately 90%-95% of patients used
bedside delivery service. Prescriptions captured increased by 94%. Prescriptions filled by
Southridge Pharmacy increased 17%-24% after beginning room delivery service.
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Conclusions
Riverton Hospital increased HCAHPS scores, and prescriptions filled by Southridge Pharmacy.
Through this service, pharmacists are able to provide medication counseling to increase safe
medication usage and adherence.
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Purpose
Specialty medications will account for more than 50 percent of all drug spend by 2019.
Hepatitis C treatment accounts for a large part of this expenditure based on the cost for
treatment. Nonadherence leads to treatment failure and increased costs. High-touch
adherence interventions have been effective in improving outcomes in other disease states and
may also improve outcomes in Hepatitis C treatment.
Methods
A national dual-eligible special needs Medicare population was selected for intervention in
2016. A patient-centric care model with adherence interventions and care coordination was
developed. Patients were enrolled in the program after prior authorization approval.
Pharmacists outreached to provide coaching and identify barriers. Follow-up and followthrough care coordination was provided to resolve barriers and deliver ongoing coaching.
Results
To date, 25 patients have been referred and 17 (68%) have been successfully enrolled. Initial
perceptions, fears, or barriers were addressed using motivational interviewing. Common
barriers included: inability to meet co-pay obligations, forgetfulness, and low health literacy.
Follow-up is individualized to patient need and may involve co-pay assistance, reminder devices
(pillboxes or cell phone alarms), medication education and frequent coaching and support.
Specialty pharmacy delivery was also coordinated to help patients access their medications.
Patient perception to this outreach has been overwhelmingly positive. This program provides a
support system to patients which gives them access to support and partnership to reach their
health goals, daily or as necessary. Having a pharmacy staff that is available for counseling and
questions regarding their treatment has built a trust level and confidence within the patient
that they can finally overcome their Hepatitis C.
Conclusions
Through high touch patient engagement, early intervention streamlined and facilitated care for
17 complex and high-risk dual-eligible Medicare patients. Further research will determine
whether this early implementation results in successful treatment of Hepatitis C.
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Purpose
To describe the training and skills provided to student pharmacists to impact adherence
measures in a managed care setting.
Methods
At time of hire, baseline knowledge of health literacy and adherence was assessed using four
validated tools, followed by 40 hours of training and coaching. Training addressed disease state
education, adherence coaching, health literacy, and techniques in motivational interviewing.
Patients were identified for adherence intervention monthly and students contacted them by
telephone. Approved scripts were used to guide the students in their conversations with
patients, but allowed flexibility for personalized barrier identification and resolution. Preceptors
provided ongoing coaching and evaluation of student work. A monthly meeting was held to
provide education and present impact of interventions. Evaluation tests were re-administered
one month from hire and the scores were compared to baseline scores.
Results
The student scores improved with a 60% increase in health literacy knowledge, a 90% increase
in medication adherence knowledge, an 80% increase in medication adherence attitudes, and a
100% increase in motivational interviewing utilization. In addition, students experienced selfreported improvement in their overall confidence in speaking with patients and other members
of the healthcare team. Students developed a more dynamic understanding of health literacy
issues and how to address them. Motivational interviewing habits were acquired enabling
students to more easily identify and resolve barriers to adherence. The knowledge and skills
gained also impacted patient outcomes. Compared to the prior year (without intervention),
students positively impacted antidepressant adherence through education and adherence
interventions.
Conclusions
Pharmacists can impact medication adherence through patient–centric care. Pharmacy
students who receive training opportunities in elements of adherence demonstrate improved
competency and understanding of effective patient engagement. This also correlates to
improved delivery of care and patient response.
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Purpose
Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) is a
standardized surveying tool used to collect data regarding patients’ perspectives about their
care in the hospital. Studies have indicated that hospital outcomes are correlated to HCAHPS
scores. In addition, recent studies have indicated that improved pain management is correlated
to decreased length of stay and mortality. At Intermountain Healthcare, there are 4 questions
on the HCAHPS survey, regarding pain management and medication information that pharmacy
is responsible for. Data was collected and analyzed to determine if implementing a pharmacy
counseling program would lead to improved HCAHPS scores.
Methods
In July 2015, Utah Valley Regional Medical Center in Provo, Utah began a program requiring
pharmacy to counsel every patient at least once during their hospital stay. Each patient is to be
counseled on 4 points: verification of home medications, new hospital medication information,
inpatient pain management, and availability of an on-campus pharmacy for filling of discharge
medications. Each time a patient is counseled, it is recorded in the patient’s electronic medical
record and a report is run each month showing the percentage of patients that were counseled
on each floor. This is compared with HCAHPS data for the month to evaluate the effect of the
program.
Results
HCAHPS scores were reviewed at the end of each month starting in July 2015. There was an
increase in the percentage of patients responding with “always” in the two “communication
about medication” HCAHPS questions, which increased from 68.6% in June to 72.7% in July and
to 77.9% in August. In the pain management category, July to August showed a positive
increase to 79.4%.
Conclusions
The pharmacy driven HCAHPS counseling program that was initiated at UVRMC correlated with
an increase in the HCAHPS survey scores associated with communication about medication and
pain management.
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Purpose
There is a strong push by the American Society of Health-System Pharmacists (ASHP) to develop
a new pharmacy practice model which allows pharmacists to be more readily available as
organizational leaders. In an effort to find practice improvements in line with this initiative, we
are evaluating the effectiveness of pharmacy technicians performing the second-check of
chemotherapy order entry and labeling. This will allow the pharmacist to perform additional
clinical activities and spend more time with patients.
Methods
This project was a single center, prospective analysis of the chemotherapy second-check
process at the Intermountain Medical Center Cancer Center Infusion Clinic Pharmacy. Once
chemotherapy orders were sent to the infusion clinic, a chemotherapy first-check was
completed by a pharmacist. After initial verification and order entry was completed, the
chemotherapy order required a second-check. This second-check was performed individually by
a pharmacist and a chemotherapy-trained certified pharmacy technician on a preparation
worksheet. The preparation worksheet verified the patient, medications, dosage calculations,
diluents, administration containers, volume measurements and other instructions. The
preparation worksheets completed by the pharmacist and the chemotherapy-trained certified
pharmacy technician were compared and determined to be in agreement or not in agreement.
This analyzed whether a chemotherapy-trained pharmacy technician identifies the same errors
as a pharmacist.
Results
A Cohen’s Kappa test was used to determine if the preparation worksheets were in agreement
or not in agreement. The inter-rater reliability for the pharmacist and chemotherapy-trained
pharmacy technician was found to be Kappa = 0.879 (p < 0.001), 95% confidence interval
(0.746, 1.012). This study demonstrated that chemotherapy-trained pharmacy technicians
perform chemotherapy second-checks as accurately as pharmacists 96.8% of the time.

Roseman University Research Symposium 2016 Program |

115

Conclusions
This study illustrates that chemotherapy-trained pharmacy technicians can perform the ASHP
guideline recommended second-check on chemotherapy orders as accurately as a licensed
pharmacist.
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Poster: 150
Also presented at: The 2015 AMCP Nexus, Orlando, FL
Awarded the Gold Medal

Introduction/Background
In November 2013, the American College of Cardiology (ACC) and the American Heart
Association (AHA) in collaboration with the National Institutes of Health National Heart, Lung
and Blood Institute published new cholesterol guidelines with the goal to decrease
cardiovascular (CV) risk through the use of moderate-to-high intensity statin regimens, opposed
to targeting specific low-density lipoprotein cholesterol (LDL-C) levels as previously utilized.
Patients with atherosclerotic cardiovascular disease (ASCVD), a high 10-year estimated CV risk,
diabetes mellitus (DM) and/or high LDL-C are shown to benefit from high-to-moderate intensity
statin therapy according to the 2013 guidelines.
Objective
To analyze the impact of implementation of the 2013 ACC/AHA guideline for the treatment of
blood cholesterol in patients with DM with or without hypertension (HTN).
Methods
Administrative pharmacy claims were retrospectively collected from April-September 2013
(pre-guideline implementation) and July-December 2014 (post-guideline implementation)
allowing an adjustment period for providers to implement the guidelines. Patients between the
ages of 40-75 years with DM only and patients 21-75 years with DM and HTN who filled a lowintensity statin were identified based on ICD-9 diagnosis codes and/or if the patient had a fill of
a medication to treat DM or HTN. According to the 2013 ACC/AHA guidelines these patients
should be treated with a moderate-to-high intensity statin in order to decrease CV risk. These
patients were then evaluated 2 quarters (Q3-4 2014) after the release of 2013 ACC/AHA
guidelines to analyze observational changes in utilization related to statin intensity.
Results
A total of 10,207 patients filled a statin prescription in Q2-Q3 2013. Of those patients, 84 were
between the ages of 21 and 75 who filled a low-intensity statin and had a diagnosis of DM with
or without HTN. In Q3-Q4 of 2014, 63 of the 84 that filled a statin medication. Of the 63, 55
(87.3%) remained on a low-intensity statin and 8 (12.7%) patients were switched to a
moderate-to-high intensity statin.
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Conclusions
Although a relatively small target population was analyzed, results of the study may suggest a
slow integration of the 2013 ACC/AHA guidelines; potentially exposing some patients to
increased CV risk through sub-therapeutic levels of statin medications. Slow incorporation of
treatment guidelines into quality control programs that are often associated with financial
incentives for providers, may explain observational treatment patterns among the population
analyzed.
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James Le, PharmD/MBA Candidate 2016; Dustin Grant, PharmD, BCPS
Presenting Author: James Le, PharmD/MBA Candidate 2016
Poster: 151

Also presented at: The 2015 ASHP Midyear Clinical Meeting, New Orleans, LA

Purpose
Human immunodeficiency virus (HIV) treatment guidelines are updated often with significant
changes in recommendations; however, clinical pharmacy practitioners may not possess the
continuing knowledge or tools needed to remain current on proper HIV interventions. The
current study analyzes pharmacists’ knowledge and confidence levels regarding HIV treatments.
Methods
The study self-enrolled practicing clinical pharmacists, residents, and interns at a major Utah
hospital institution. A knowledge and confidence level survey was performed prior, after, and
one month after a HIV overview presentation. The 5-item knowledge survey assessed current
knowledge of HIV treatment regimen, resource location, therapy timing, monitoring
parameters, and treatment failure risk factors. The 11-item confidence level survey assessed
current comfort with HIV medication management, resource location, therapy considerations,
and training. Results will be reviewed to determine current knowledge and confidence gaps, as
well as immediate and follow-up effects of the HIV overview presentation.
Results
Participants completed assessments before (n=14), after (n=9), and one month after (n=4) HIV
teaching session. Correct knowledge responses increased after teaching session for all
knowledge questions with the notable exception of question 2 (i.e., resource location). One
month follow-up found sustained positive effects for question 1 and 2 but decreases in all other
knowledge questions. Overall, HIV confidence levels increased after teaching session and was
sustained at follow-up. Notably, question 10 (i.e., need for further training) decreased after
teaching session and at follow-up.
Conclusions
Clinical participants demonstrated low confidence and/or knowledge of current HIV treatment
considerations. After a comprehensive HIV overview presentation, trends showed an increase
in correct knowledge responses and confidence level that was sustained after one month.
Notable exceptions revealed a need for further emphasis on HIV resource location, monitoring
parameters, and treatment failure familiarity during the teaching presentation.
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Purpose

The purpose is to evaluate the Infectious Disease Society of America’s (IDSA) recommendations
of first- line treatment therapy for female patients with UTIs. Currently, the use of a
fluoroquinolone is recommended as a first line therapy treatment. The purpose of our research
is to evaluate the effectiveness of using a beta-lactam as a first line treatment therapy in an
effort to reserve fluoroquinolones for more severe bacterial infections.
Methods
We evaluated the literature cited by the IDSA used in writing of the guidelines. We compared
their results with other primary literature on the use of beta-lactams as first-line therapy for
treatment of UTIs in women. Additionally, we used antibiotic resistance maps by region in
evaluating whether or not changes should be made in specific regions.
Preliminary Results
The IDSA currently recommends the use of a fluoroquinolone as first-line treatment for UTIs in
female patients. We are currently still gathering data for this project
Preliminary Conclusions
Both beta lactams and fluoroquinolones have shown effectiveness in treating UTIs, and with an
ever increasing resistance to fluoroquinolone antibiotics, we recommend the use of betalactams as a first-line treatment for female patients with UTIs.
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Purpose

The objective is to identify primary care physicians’ perceived barriers to collaboration with
community pharmacists. The results of this study will aide in the development of a follow-up
study, the objective of which will be to promote the value of the pharmacist’s role in teambased health care by providing CME to physicians on the subject of collaborative practice.
These interactions will provide the opportunity to dispel any doubts or concerns which may
exist regarding physician-pharmacist collaboration.
Methods
The collection and analysis of data will be accomplished with a qualitative research design, and
will involve semi-structured interviews and focus groups with targeted physicians to explore: 1)
overall knowledge or perception of the training, qualification, and role of pharmacists; 2)
attitudes regarding the pharmacist’s role in managing chronic disease states/providing
streptococcal and influenza testing with per-protocol administration of antimicrobials; and 3)
methods and forums for effective educational interventions.
Results
The study is currently in-progress, and will be completed prior to the time of presentation. We
expect that many physicians are unaware of the extent to which pharmacist collaboration can
be utilized. We expect to find that common barriers are: (1) lack of understanding regarding the
role and capabilities of pharmacists; (2) concern regarding physician-patient relations; and (3)
perception of competition.
Conclusions
This study will uncover the barriers to making physician-pharmacist collaboration a commonly
accepted and valued practice, and can be used to increase awareness, utilization, and success
of pharmacist-driven clinical services.
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Background
Conduct a systematic review of studies performed on the topic of Noise Induced Hearing Loss
(NIHL) in dental school.
Methods
The authors conducted a search of PubMed, Cochrane Central Register of Controlled Trials,
Prospero, EMBASE, and CINAHL for studies of NIHL in dental school between 1957 and 2015.
The authors used an exclusion criteria to remove studies which were not conducted in dental
school.
Results
The initial search yielded 276 articles. After application of the exclusion criteria, eleven articles
were included in this review. Of the eleven articles, three showed risk (27.3% of the studies),
three showed no risk (27.3% of the studies) and five were inconclusive (45.5% of the studies).
Conclusions
Of the two studies which measured noise levels in Gypsum lab, both showed levels above
NOISH limit. The authors recommend hearing protection in all Gypsum labs in dental school.
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Purpose

Limited national U.S. data describe the epidemiology of inpatient pneumonia care, particularly
with regards to cost. Our primary objective was to describe current, national trends for the cost
of adult, inpatient pneumonia care in the U.S. from 2001-2012.
Methods
We used the National Inpatient Sample (NIS) from the Agency for Healthcare Research and
Quality’s (AHRQ) Healthcare Cost and Utilization Project (HCUP) to extract cases of adults
hospitalized with pneumonia in the U.S. from 2001-2012. Patients <18 years of age were
excluded. We defined cases of pneumonia using ICD-9 codes into two groups: cases with a
principal discharge diagnosis (PDD) of pneumonia, and cases with a PDD of sepsis or respiratory
failure plus a secondary discharge diagnosis of pneumonia. Costs were adjusted to 2012 U.S.
dollars using the medical consumer price index to determine inflation over time. Data weights
were used to provide national estimates.
Results
We identified nearly 15.3 million cases of inpatient pneumonia from 2001-2012. Median age
was 72 years (interquartile range [IQR], 58-82), 47.3% were male, and 60% were Caucasian.
From 2001-2012, the average annual cost of care in the U.S. was $16.6 billion, increasing from
$12.1 billion in 2001 to $19 billion in 2012. The cost per pneumonia hospitalization has
increased from $10,632 in 2001 to $14,239 in 2012. The mean annual cost to care for
pneumonia cases with a PDD of pneumonia is substantially less than cases with a PDD of sepsis
or respiratory failure ($9,714 vs. $24,534). Over the study period, the percentage of
hospitalized pneumonia patients with a PDD of sepsis or respiratory failure has steadily
increased from 11.2% in 2001 to 34.6% in 2012.
Conclusions
Costs of adult, inpatient pneumonia care increased from 2001-2012, which may be due to an
increased proportion of cases with a PDD of sepsis or respiratory failure.
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We are glad you were able to attend our 2nd Annual Research Symposium. Thank you to our
presenters, faculty, students, staff, administrators, judges, and volunteers who made this event
possible.
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