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SCHEDULE OF EVENTS

11AM-12PM ET

COMMUNITY BASED PARTICIPATORY
RESEARCH AT GW

ABOUT (Al links to programs can be found on the website)

CBPR is an approach to research that involves community members as equal
partners in the research process. It values their knowledge, perspective,
recognizes their assets and contributions, and connects research to
community action and social change. This panel, moderated by the Nashman
Center for Civic Engagement and Public Service, invites several GW
researchers to share examples of their work in CBPR in order to illustrate the
values and principles of this work across several disciplines.

12-4PM ET
POSTER PRESENTATIONS

(BY INVITATION ONLY)

Undergraduate and graduate students in the Milken School of Public
Health will present their research posters to judges and compete for prizes.
These presentations are not open to the public so if you would like to
register to attend, please contact the student presenter.
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12-4PM ET
POSTER PRESENTATIONS

(BY INVITATION ONLY)

Undergraduate and graduate students in the arts, business, education,
engineering, humanities, law, mathematics, sciences and other topics
will present their research posters to judges and compete for prizes. These
presentations are not open to the public so if you would like to register to
attend, please contact the student presenter.

4-5PM ET

THE 20/21 KNAPP FELLOWS: STUDENT
COMMUNITY ENGAGED SCHOLARSHIP

The Knapp Fellowship, coordinated by the Honey W. Nashman Center for
Civic Engagement and Public Service, provides up to $10,000 annually to
support undergraduate or graduate student projects that intersect scholarly
activity with community engagement. In this session, this year’s Knapp
Fellows will present the process and outcomes of their respective research
projects, and discuss their learning experiences along the way.

5-5:30PM ET

NATIONAL SCIENCE FOUNDATION
I-CORPS PROGRAMS INFO SESSION

David McCarthy from the GW Office of Innovation and Entrepreneurship will
conduct a short Info Session about the National Science Foundation I-Corp
Programs available to GW faculty, students, and staff. The I-Corps programs
provide grants of $3,000 and $50,000 to researchers who want to explore the
possible uses and applications of their work.
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11AM-12PM ET

RETHINKING DC YOUTH AND POLICING:

STUDENT RESEARCH DISCUSSION

This session will provide an overview of the approaches and findings from
GW's Rethinking DC Youth and Policing course. This research-based course
is designed to provide a space for students to engage juvenile justice and
youth diversion programs research and recommend policy and actions that
will be anti-racist and aim to lead to more youth diversions from arrest in the
DC area.

12-4PM ET
POSTER PRESENTATIONS

(BY INVITATION ONLY)

Students and residents in the School of Medicine and Health Sciences as
well as the School of Nursing will present their research posters to judges
and compete for prizes. These presentations are not open to the public so if
you would like to register to attend, please contact the student presenter.

5-6PM ET

GW WOMEN IN RESEARCH: PICTURE A
SCIENTIST FILM DISCUSSION

GW Research Showcase is pleased to host a campus-wide virtual screening
of Picture a Scientist, which chronicles the groundswell of researchers who
are writing a new chapter for women scientists. After watching the film, GW
community members are invited to join GW professors from CCAS, SEAS,
and SPH to discuss their thoughts on issues raised in the film as well as their
experiences as women in their respective fields.

6-6:45PM ET

CITIZEN SCIENTISTS: PUBLIC
HEALTH STUDENT ENGAGEMENT

IN THE EXAMINATION OF COVID-19
PREVENTIVE BEHAVIORS

A GW School of Public Health team is participating in the national-level study
to enhance surveillance of masking and distancing behaviors that directly
contribute to control of viral spread. Information collected from this study
will be shared with our university community, local health departments,

and other stakeholders to better inform pandemic control efforts. Join this
session to find out more about the national project and the students’ field
experiences collecting data and synthesizing findings.
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4-4:30PM ET
PUBLIC INTEREST TECHNOLOGY PANEL

The professional field of public interest technology is working to shape the
way we think about technology to solve public problems in an inclusive
and impactful manner. This cross-cutting field of research brings together
disciplines such as engineering, data science, humanities, public policy and
law. Join this panel discussion to find out more about the quickly-growing
field.

5-6PM ET

HOW TO GET INVOLVED IN STUDENT
RESEARCH AT GW: DISCUSSION WITH
CURRENT STUDENTS

6:30-8PM

NEW VENTURE COMPETITION AWARD
SHOW

Representatives from the GW Undergraduate Review and GW COMPASS
will reflect on their student research experience at GW as well as what
opportunities both groups provide to student researchers on campus. We'll
discuss how to get involved in research, how to get a mentor, how to locate
campus resources, how to get published, and much more.

Twelve finalist teams have emerged from the more than 200 teams who
entered. Join the Award Show to see the winners of $500k in prizes
announced and the creative and innovative ideas our GW students have been
working on for months.
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10AM-2PM ET
SPECIAL PRIZE POSTER PRESENTATIONS

Undergraduate and graduate students whose research has been selected for
additional prize categories will present to judges from the following offices:
e SustainableGW
e Office of Diversity, Equity, and Community Engagement
e Nashman Center for Civic Engagement
e Office of the Vice President for Research

ALL DAY EVENT

DIGITAL HEALTH SUMMIT

The Digital Health Summit explores current and future technologies forging
transformation in both academic and healthcare environments. Industry
leaders will examine innovation as a disruptor to the status quo and the
competencies necessary for integration of digital technologies essential to
interprofessional team engagement and, safe, effective and efficient patient
care.

1:05-1:40PM ET
Introduction to Research and Scholarship in Digital Health

1:40-2:40PM ET
Focus on Research with Digital Health Applications

5-7PM ET

GW UNDERGRADUATE REVIEW 2021
JOURNAL RELEASE EVENT

For more information
visit researchshowcase.gwu.edu
or email ResShowcase@gwu.edu

We invite you to celebrate the release of Volume IV of the GW Undergraduate
Review (GWUR)! Established in 2016, the GWUR is the premier publication of
research from undergraduate students at The George Washington University.

O @GWResShowcase

THE GEORGE WASHINGTON UNIVERSITY

WASHINGTON, DC
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BASIC BIOMEDICAL
SCIENCES

INSTITUTE FOR BIOMEDICAL
SCIENCES

Role of the Cranial Mesenchyme in Neural
Tube Defects

Neural tube defects (NTDs) are among the most common
structural birth defects leading to long-term disability or even
death. NTDs result from a failure of neural tube closure as the
flat neural plate rolls into a tube to form the central nervous
system. This process requires morphogenesis of both the
neural tissue and underlying cranial mesenchyme (CM)
comprised of paraxial mesoderm (PM-CM) and neural crest
(NC-CM) derived cells. Abnormal PM-CM and NC-CM are both
implicated in NTDs.

While the cellular movements and shape changes that drive
morphogenesis within the neural plate are well characterized,
how morphogenesis of the CM contributes to neural tube
closure and the respective contribution of the PM-CM and NC-
CM remains poorly understood. My thesis project will test the
hypothesis that expansion of the CM is a driving force for
neural fold elevation.

Movement of the CM was observed using simultaneous multi-
view (or SiMView) light- sheet microscopy and analyzed using
Massive Multi-view Tracker (MaMuT) software in Imaged.
Previous data in the lab utilized a CM explant assay to
demonstrate increased CM movement occurs in the Hectd1
mutant mouse model with NTDs. My experiments utilized this
assay combined with lineage tracing to determine whether PM-
CM or NC-CM is the migratory population in the CM.

Our live imaging studies indicate that cells move in a dorsal
lateral direction during neural fold elevation consistent with cell
movement driving elevation. Explant assays suggest that NC-
CM cells are the cells migrating in wild type embryos. Future
experiments will explore the cell lineages migrating in Hectd1
mutant, molecular and cellular mechanisms responsible and
how this disrupts neural fold elevation.

Primary Presenter
Claire Charpentier

Status

Graduate Student - Doctoral

Authors

Claire Charpentier, Irene Zohn

Research Mentor/
Department Chair

Irene Zohn
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SCIENCES

Differences in the Platelet mRNA
Landscape Portend Racial Disparities in
Platelet Function

Aberrant platelet activity has been linked to an increased risk of
cardiovascular disease as well as poorer outcomes in cancer
patients, two conditions that affect African Americans (AA) at
greater rates and severities than European Americans (EA).
We performed RNA-Seq on platelets isolated from healthy AA
(N=21) and EA (N=23) volunteers and compared gene
expression between the two populations. We identified 480
genes (324 up-regulated and 156 down-regulated in AAs) that
were significantly differentially expressed between AA and EA
platelets representing a variety of cellular locations, molecular
functions, and biological processes. Of interest, some
categories that were overrepresented in this list included genes
involved phospholipase C signaling and calcium mobilization,
which are known pathways involved in platelet activation. Light
transmission aggregometry showed that in response to
collagen, AA platelets aggregated more and at a faster rate
than EA platelets, indicative of increased platelet activity even
in healthy AAs. We also noted that several of the dysregulated
genes were cytokines that are known to be released upon
platelet activation, including I1L32, PROK2, CCL3L1, CCL4L2,
and LGALS1. Of these, IL32 and PROK2, both up-regulated in
AA platelets, were further investigated. Neutralizing antibodies
for IL32 and PROK2 were seen to increase and decrease
platelet aggregation respectively, and increased IL32 cytokine
levels decreased platelet aggregation. AA platelets were also
seen to increase the invasiveness of prostate cancer cells, but
the addition of IL32 neutralizing antibodies reduced this
increase.

Primary Presenter
Kaitlin Garofano

Status

Graduate Student - Doctoral

Authors

Kaitlin Garofano, C. Sehwan Park,
Cristina Alarcon, Juan Avitia, April
Barbour, David Diemert, Claire
Fraser, Paula Friedman, Anelia
Horvath, Kameron Rashid,
Mohammed Shaazuddin, Alfateh
Sidahmed, Travis O’Brien, Minoli
Perera, Norman Lee

Research Mentor/
Department Chair

Norman Lee
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BASIC BIOMEDICAL
SCIENCES

SCHOOL OF MEDICINE AND
HEALTH SCIENCES

A Systematic Review of Artificial
Intelligence Techniques to Identify
Potential COVID-19 Treatments

COVID-19 was declared a pandemic by the World Health
Organization in March 2020. Globally, there have been over
100 million confirmed cases and more than two million deaths.
An extremely limited number of medications are available as
COVID treatments approved by the FDA. Atrtificial Intelligence
(Al) and Machine Learning allow researchers to leverage
existing data to make new discoveries. This review
summarizes the different Al techniques, including deep
learning, which have been applied to identify new treatment
candidates for COVID. The medications identified by Al
techniques included the FDA-approved drug remdesivir and the
FDA emergency use authorized baricitinib. A number of other
treatment candidates were also identified.

A systematic review was conducted to identify relevant articles
from PubMed, Scopus, and Google Scholar from January 2020
to February 2021. Results reviewed from 22 articles reveal
various Al-based methods that have successfully identified
potential drugs to be repurposed for treatment of COVID-19.
Despite, promising statistical and clinical results of the
mentioned drugs, further evaluation is needed for further
clinical implications.

Vaccines have recently been approved as a preventative
therapy, but the review findings remain relevant for potential
virus mutations, the unvaccinated population, and for the
methodology to approach future pandemics.

Primary Presenter
Emma Engler

Status

Graduate Student - Masters

Authors

Emma Engler, Stacy Brody, Krystl
Haerian

Research Mentor/
Department Chair

Krystl Haerian
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VETERANS AFFAIRS MEDICAL
CENTER

Role of Proximal Tubular Transporters in
Calcium Stone Formation

Proximal tubular (PT) cells reabsorb most of the calcium
(Ca2+), phosphate (PO43-), bicarbonate (HCO3-), and oxalate
(C2042-) ions. We recently found an apical Ca2+ channel,
Transient Receptor Potential Canonical 3 (TRPC3), in mice PT
cells and TRPC3 KO (-/-) mice exhibit calcium phosphate
(CaP) crystals at the loop of Henley (LOH). However, the other
predisposing factors for such CaP crystal formation are
unknown. Here we examined the functional status of HCO3-,
PO43-, and C2042- transporters in PT cells of wild type (WT)
and TRPC3-/- mice using electrophysiology to assess their
contribution in the development of LOH CaP crystals. While in
both WT and TRPC3-/- PT cells, HCO3- induced-currents were
concentration-dependent, it was much smaller in TRPC3-/- PT
cells, suggesting a diminished HCO3- transport due to deletion
of TRPC3. Moreover, with inhibition of NBCe1 by S0859, the
current activities were inhibited in both WT and TRPC3-/- PT
cells. Notably, the PO43- induced currents were also rise with
the concentration in both WT and TRPC3-/- PT cells.
Furthermore, the application of PF-06869206 (NaPi-iia
inhibitor), mildly inhibited such PO43- current in WT PT cells,
whereas it did not affect much in TRPC3-/- PT cells, suggesting
less PO43- reabsorption by TRPC3-/- PT cells. Next, we
applied thiosulfate (03S2-2) as a competitive inhibitor of the
SLC26a6 transporter upon C2042- current activation and
observed a reduced C2042--induced conductance which was
greater in TRPC3-/- PT cells. Together, these results suggest
that the predisposing conditions due to excess HCO3-, PO43-
in TRPC3-/- mice PT luminal fluid may have favored the CaP
crystal formation at LOH.

Primary Presenter
Samuel Shin

Status

Student - Post-Baccalaureate

Authors

Samuel Shin, Eugenia Awuah
Boadi, Bidhan Chandra
Bandyopadhyay

Research Mentor/

Department Chair
Bidhan Bandyopadhyay
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BIOMEDICAL
ENGINEERING

COLUMBIAN COLLEGE OF
ARTS AND SCIENCES

Internal State-Dependent Conditioned
Stimulus Delivery Using Cardiovascular
Telemetry

To further understand mechanisms of neuropsychiatric
disease(s) and their impact on physiological systems, improved
pre-clinical models and innovative methodology are needed to
assess the internal physiological state of the animal in real-
time. To address this challenge we developed a customizable
software-based program for Ponemah that takes into account
the animals diurnal and resting cardiovascular state in a home-
cage environment. Using an integrated Pavlovian fear
conditioning and cardiovascular telemetry approach in mice,
we demonstrate for the first time a novel software add-on
application that can remotely trigger a conditioned stimulus
(CS) (i.e., audible tone) based on the animals instantaneous
cardiovascular state while in its home-cage environment. This
new cardiovascular behavioral experimental tool extends the
ability to quantify integrated physiological correlates of learned
fear and may aid in further understanding mechanisms related
to enhanced cardiovascular and autonomic arousal in fear and
anxiety based disorders.

Primary Presenter
Ben Turley

Status
Undergraduate Student

Authors

Ben Turley, Adam Swiercz, Laxmi
lyer, Paul Marvar

Research Mentor/
Department Chair

Paul Marvar
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Measures to Evaluate Generative
Adversarial Networks Based on Direct
Analysis of Generated Images

The Generative Adversarial Network (GAN) is a state-of-the-art
technique in the field of deep learning. A number of recent papers
address the theory and applications of GANs in various fields of image
processing. Fewer studies, however, have directly evaluated GAN
outputs. Those that have been conducted focused on using
classification performance (e.g., Inception Score) and statistical
metrics (e.g., Fréchet Inception Distance). Here, we consider a
fundamental way to evaluate GANs by directly analyzing the images
they generate, instead of using them as inputs to other classifiers. We
characterize the performance of a GAN as an image generator
according to three aspects: 1) Creativity: non-duplication of the real
images. 2) Inheritance: generated images should have the same style,
which retains key features of the real images. 3) Diversity: generated
images are different from each other. A GAN should not generate a
few different images repeatedly. Based on the three aspects of ideal
GANSs, we have designed the measure: Likeness Score (LS) to
evaluate GAN performance, and have applied them to evaluate three
typical GANs. We compared our proposed measures with three
commonly used GAN evaluation methods: Inception Score (IS),
Fréchet Inception Distance (FID) and 1-Nearest Neighbor classifier
(1NNC).

We briefly reviewed the three existing measures and indicated their
limitations and drawbacks. IS depends on the Inception network
trained by ImageNet. The pre-trained classifier may not be suited for
use on some specific types of images that are not included in
ImageNet (e.g., medical images) or for non-classification purposes,
and IS also has no ability to detect overfitting. FID also depends on
the pre-trained Inception network and a Gaussian distribution
assumption of feature vectors from the network. Our proposed method
is designed to avoid those disadvantages. We have built a framework
to describe ideal GANs using three criteria and discussed how the
new methods fixed the problems of several existing methods. LS do
not need a pre-trained classifier nor a priori knowledge of distributions,
and they evaluate a GAN based on the three criteria we defined. In
particular, the LS is a model-independent measure and offers a
distinctly new way to measure the separability of real and generated
data. Besides evaluation of GANs, LS could measure data complexity
as well. In addition, we discuss how the evaluation could help us
deepen our understanding of GANs and improve their performance.

Primary Presenter
Shuyue Guan

Status

Graduate Student - Doctoral

Authors

Shuyue Guan, Murray Loew

Research Mentor/
Department Chair

Murray Loew
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SCHOOL OF ENGINEERING
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3D Printing of Biomimetic Flexible
Multilayer Blood Vessels

To date, there is a growing demand to develop tissue-
engineered small-diameter vascular grafts for clinical use due
to the limitation of vascular autografts and commercially
available artificial grafts. Among various tissue fabrication
techniques, 3D printing has gained enormous attention for
generating artificial tissue due to its capability in replicating the
complexity and biomimicry of native tissues. Currently,
biocompatible polylactic acid (PLA) or its derivatives have been
used to fabricate vascular scaffolds via fused deposition
modeling (FDM) based printers. The resulted scaffolds can
provide a proper degree of mechanical strength to endure high
blood pressure. However, they lack the flexibility to regulate
blood flow for the vessel's dilation and constriction, and do not
have ideal porosity to provide nutrition exchange and oxygen
diffusion for the nearby connective tissue. Therefore, it still
remains very challenging to create a small-diameter blood
vessel graft that can fully resemble the native physiological
properties, including elasticity, flexibility, and bio-functionality,
for tolerating blood pressures, controlling blood flow,
maintaining the vessel wall permeability barrier, and regulating
coagulation (thromboresistant). In this study, we 3D printed
novel small-diameter vessel grafts with a rubber-like elastomer,
in which a biomimetic multilayer blood vessel structure was
successfully created in the presence of human-induced
pluripotent stem cells (iPSCs) to overcome the aforementioned
limitations. The printed vessels exhibited high accuracy and
reproducibility by varying size and length. The results of tensile
modulus demonstrated our printed vessel grafts had superior
flexibility compared to a PLA control, and the value was similar
to the native vessel. Within the printed elastic tubular grafts,
iPSC-derived endothelial cells (iECs) and iPSC-derived smooth
muscle cells (iISMCs) were incorporated into fibrin gels to form
endothelium and smooth muscle layers. Cell staining and CCK-
8 testing results indicated desired viability and proliferation
rates of iECs and iSMCs in our printed vessel grafts. Overall,
this study provides a new and facile approach to fabricate
novel small-diameter blood vessel grafts with appropriate
flexibility and biomimicry, which holds great potential for clinical
transplantation.

Primary Presenter
Sung Yun Hann

Status

Graduate Student - Doctoral

Authors

Sung Yun Hann, Haitao Cui,
Timothy Esworthy, Lijie Grace
Zhang

Research Mentor/

Department Chair
Lijie Grace Zhang
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SCHOOL OF ENGINEERING
AND APPLIED SCIENCE

Prediction of Histologic Grade and Type
of papillary Renal Cell Carcinomas using
Texture Features and Machine Learning

Despite early detection methods, Renal Cell Carcinoma (RCC)
mortality has continued to increase. It is, therefore, critical to
acquire accurate grading and typing of the tumor, leading to the
correct course of patient treatment. Biopsy is not only invasive
but can result in under-grading due to the intra-tumoral
heterogeneity. The goal of this study was to determine whether
histogram and texture features abstracted from CT scans could
be used to accurately classify tumors as low/high Fuhrman
grade and Type 1/2. Individual features were not found to have
statistically significant (p&lt;0.5) differences between low/high
Fuhrman grade or Type 1/2. However, when using all
histogram features, all texture features, or all histogram and
texture features, the Histogram-Based Gradient Boosting
Decision Tree model was able to correctly classify the tumors,
with AUCs ranging from 0.97-1.0. The accurate prediction of
papillary RCCs using machine learning techniques could lead
to less invasive patent management and active disease
surveillance.

Primary Presenter
RyeAnne Ricker

Status

Graduate Student - Doctoral

Authors

Ryeanne Ricker

Research Mentor/
Department Chair

Murray Loew
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ENGINEERING

SCHOOL OF ENGINEERING
AND APPLIED SCIENCE

3D-Printing in Radiation Oncology:
Development and Validation of Custom
3D-Printed Brachytherapy Alignment
Device and Phantom

Background: 3D-printing has emerged as a promising tool for
brachytherapy simulation, training, and research. Brachytherapy is a form
of radiation therapy that seeks to treat cancer through insertion of
radioactive sources into a tumor. Radioactive sources are aligned into the
patient by needles and tools such as a blocking needle template while
undergoing a CT scan to ensure correct placement. In brachytherapy for
cervix cancer, many patients have tumors or anatomy that do not conform
to a standard blocking template for needle alignment. In this pilot study,
we sought to create a 3D-printed device that provided customized needle
alignment for a patient and developed a 3D-printed mold and anatomical
“phantom” model based on a patient CT scan to test the device.

Materials and Methods: A CT scan of a cervix tumor from anonymized
patient data was used to develop a 3D-printed brachytherapy alignment
tool and phantom anatomical mold. Multiple materials were evaluated to
match patient anatomy in density and Hounsfield Units (HU) present on
CT scan, with additional considerations for toxicity, compliance, and
practicality to create the alignment device. The alignment device and
molds were developed in PLA, with silicone of T20 hardness used to
create relevant anatomical organs from the patient scan (uterus, rectum,
bladder). Tumor tissue was mimicked by addition of 1cc of lodine contrast
agent to silicone. Device and needles were arranged, inserted into
anatomical phantom, and scanned by CT to mimic brachytherapy
procedure. Treatment plan was generated as a final validation of phantom
and 3D-printed device.

Results: The 3D-printed silicone uterus of 1.08 g/cm”3 density and 40 HU
mimicked human uterus on CT scan, with rectum and bladder also similar
to normal in appearance. Constructed uterus dimensions of 6.5 cm x 5.5
cm x 3.3 cm were verified on imaging to be within + 1 mm of original
patient scan. Tumor ring with 1cc of contrast agent appeared mildly
brighter than cervix tissue, indicating higher concentration of lodine could
improve contrast. The alignment device was validated by CT scan to
template correct insertion of needles into phantom tumor tissue and
uterus.

Conclusions: This pilot study provides a potential methodology to develop
future anatomical phantoms and alignment devices using CT scans of
patient data. Increased concentration of contrast agent is recommended
for tumor region. Additional modifications to make models more pliable
could make this a viable training tool for future residents and medical
students to learn brachytherapy.

Primary Presenter
Destie Provenzano

Status

Graduate Student - Doctoral

Authors

Destie Provenzano, Gizem Cifter,
Hamid Adhgam, Sharad Goyal,
Murray Loew, Yuan James Rao

Research Mentor/
Department Chair

Murray Loew
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AND APPLIED SCIENCE

Feasibility of Therapeutic Ultrasound
Application in Topical Scleral Delivery of
Avastin

Macromolecules have been shown effective in vision-saving
treatments for various ocular diseases such as age-related
macular degeneration and diabetic retinopathy. Current
delivery of macromolecules requires frequent intraocular
injections and carries a risk of serious adverse effects. We
have tested the application of therapeutic ultrasound as a
minimally-invasive approach for delivery of Avastin into the
diseased regions of the eye. Bevacizumab (Avastin), is an anti-
VEGF antibody with molecular weight of 149 kDa. We tested
the effectiveness and safety of delivery of Avastin through the
rabbit sclera in vitro in a standard diffusion cell model. 400 kHz
ultrasound at intensity of 1 W/cm2 was applied for the first 5
minutes of a one-hour drug exposure. Sham treatments
mimicked the ultrasound treatments, but ultrasound was not
turned on. Temperature of the donor compartment was
measured right before applying the ultrasound, and 2.5 and 5
min after. The maximum scleral temperature change was 16 °C
estimated to be mostly due to the heat dissipation of the
ultrasound transducer into a small volume of the donor
compartment. Absorbance measurements were performed of
the receiver compartment solution at 280 nm and were
0.14+0.14 (n=18) in the ultrasound group and 0.15+0.11 (n=15)
in the Sham group with no statistical difference. Histology
studies indicated no significant damage in ultrasound-treated
scleras. As opposed to the previous studies indicating
effectiveness of ultrasound in enhancing drug delivery through
the cornea, our preliminary results here provide support that
ultrasound at the tested parameters may not be as effective in
the delivery of Avastin through the sclera.

Primary Presenter
Hanaa Almogbil

Status

Graduate Student - Doctoral

Authors

Hanaa Almogpbil

Research Mentor/
Department Chair

Vesna Zderic
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SCHOOL OF ENGINEERING
AND APPLIED SCIENCE

Flexible and Transparent Microelectrode
and Interconnect for Electrophysiology
and Optogenetics

Flexible and transparent microelectrodes provide unique
functions for various emerging biological applications such as
simultaneous optical and electrical interrogation for bio-
systems, while conventional opaque metal-based electrodes
create optical shadows between the cell/tissue and light
source. The development of transparent microelectrodes
including indium tin oxide (ITO), graphene, and carbon
nanotube (CNT) enables efficient light transmission through the
microelectrodes for optical stimulation during co-localized
recording, but is still subject to the limitations such as poor
mechanical and electrical properties. In addition, graphene and
CNT microelectrodes have suffered controversial research
results regarding long-term cytotoxicity and carcinogenicity.
Therefore, for practical biointerfacing, it is important to further
improve the optical, electrical, electrochemical, and mechanical
properties of the transparent microelectrodes. Here, we present
high-performance microelectrodes and interconnects with high
optical transmittance (59-81%), low electrochemical impedance
(5.4-18.4 Q cm2) and sheet resistance (5.6-14.1 Q sqg-1), by
using ITO and metal grid (MG) hybrid structures. It is worth
noting that the hybrid structure also retains the excellent
mechanical properties of the flexible MG in addition to the
fragile ITO. The feasibility of the ITO/MG microelectrodes and
interconnects are demonstrated by high-fidelity electrical
recordings of transgenic mouse heart under simultaneous
programmed optical stimulation. In vivo histological analysis
reveals the full biocompatibility of the design. The result
demonstrates the great application value of the ITO/MG
interface in a wide range of physiological research.

Primary Presenter
Zhiyuan Chen

Status

Graduate Student - Doctoral

Authors

Zhiyuan Chen, Rose Yin, Sofian
Obaid, Jinbi Tian, Sheena Chen,
Alana Miniovich, Nicolas Boyajian,
Igor Efimov, Luyao Lu

Research Mentor/

Department Chair
Luyao Lu
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Effect of Lipid Shell Composition and
Hydrophilic Chain Configuration on Tthe
Behavior of Ultrasound Contrast Agent
Microbubbles

Microbubbles are used as ultrasound imaging contrast agents. The
compressible gas core enables them to generate harmonics and
subharmonic of the exciting acoustic pressure wave which have been
utilized in several imaging methods. To improve the lifetime of
microbubbles, the gas core is encapsulated in a shell. Shells can be
made of proteins, lipids, and polymers. However, encapsulations can
affect the behavior of the microbubbles. In this study, we investigated
the effect of lipid composition on the shell elasticity, dissolution
behavior, and scattering response of the lipid shell microbubbles.
Five different compositions of DPPC and DPPE-PEG2000 lipids were
used to produce encapsulated microbubbles with Perfluorobutane
(PFB) gas core. Optical microscopy was used to measure the size
distribution of microbubbles. Resonance frequency of microbubbles
was measured using frequency dependent attenuation coefficient
measurements. Exponential Elasticity Model (EEM) of bubble
dynamics was fitted to obtained attenuation curves to estimate the
interfacial elasticity of different lipid shells. The change in the
attenuation curve in 30 minutes was used to study the dissolution
behavior of microbubbles. Lastly, scattering response of microbubbles
to 2.25 MHz excitation and acoustic pressures in the range of 30—
1400 kPa were measured.

It was found that addition of PEG to the lipid shell affects the behavior
of microbubbles through changing the phase separation of the lipid
mixture and configuration of PEG chains. While the addition of PEG
improved the yield of bubble production with a maximum
concentration at 2% PEG — 98% PEG composition, the mean size of
microbubbles remained unchanged. Shells with higher PEG content
(&gt;5%), in which PEG chains conform a brush configuration, showed
higher permeability in comparison to the shells with lower PEG
content where PEG chains are in mushroom shape. In addition, the
elasticity of the shells in the brush regime were significantly lower than
the ones of the mushroom regime. The lower elasticity of the shells
make bubbles in brush regime to resonate at lower frequencies (1-2
MHz) which make them generate significantly higher fundamental and
subharmonic response to 2.25 MHz excitation in comparison to
mushroom regime bubbles (4-6 MHz resonance frequency).

These findings are helpful to determine optimal acoustic settings and
injection procedures to achieve the best performance of microbubble
contrast agents in ultrasound imaging.
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Iron Oxide Nanoparticle-Induced
Conformational Change in Fibrinogen and
Implications on Platelet Response

Although superparamagnetic Iron oxide nanoparticles
(SPIONSs) are used clinically for diagnostic (Shen et al., Mol.
Pharm, 2017) and therapeutic applications (Singh et al.,
Nanomaterials, 2019), their interactions with human platelets
have not been comprehensively characterized. In past studies,
we observed that polyvinyl alcohol (PVA) coated SPIONs
induced a dose-dependent antiplatelet effect. This effect was
observed with multiple formulations, irrespective of the
molecular weight of the polymer coating (12 kDa and 31 kDa)
or the surface charges (positive, neutral, and negative). Here,
we investigated three plausible mechanisms for this anti-
platelet effect. We tested for (i) sequestration of the plasma
proteins fibrinogen and von-Willebrand factor in the protein
corona of the nanoparticles, (ii) the potential inability of these
proteins to bind to platelet receptor GP llb-llla due to steric
hindrance, and (iii) the change in conformation of the protein
fibrinogen, a plasma protein implicated in platelet aggregation.
Interestingly, our results suggest that SPIONs directly affect the
conformation of fibrinogen, thus indirectly impacting platelet
function. This structural change of the protein was
characterized by performing UV-vis and fluorescence
spectroscopy. We observed a significant decrease in the
maximum absorbance peak of fibrinogen in the presence of
SPIONs at 204.4 nm with a right shift of 2.97 nm, indicating a
change in conformation of fibrinogen. We then confirmed this
result by measuring the steady-state fluorescence spectrum at
280 nm and the synchronous fluorescence spectrum with a AA
offset of 60 nm. Our results demonstrated a decrease in the
fluorescence intensity with both the spectra. Thus, the data
validates our hypothesis that the antiplatelet effect is caused
due to a change in conformation of fibrinogen. These results
open the possibility of developing new anti-thrombotic
modalities based on the SPION-fibrinogen interactions. This
work has recently been published in Small (Kottana et.al.
2021).
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In Vitro Characterization of Interactions
between Lyophilized Platelets and
Untreated Human Platelets

Lyophilized Platelets have attracted attention as a replacement for
current platelet transfusion due to their ease of storage and long-
term stability [Bynum et al., 2019, Transfusion]. The development
of lyophilized platelet systems could greatly expand the availability
of transfusable platelets since they can be stored under less strict
conditions for longer periods, and with a lower risk of bacterial
contamination [Fan et al., 2009, Sci. Bull.]. Furthermore, studies
demonstrating the biocompatibility of lyophilized platelet
formulations have indicated the possibility of using lyophilized
platelets as a drug delivery system [Cellphire, 2017,
NCT02223117; Barroso et al., 2018, Transfusion]. In order to
explore these possibilities however, the interactions between
lyophilized platelets and untreated platelets found in the blood
must be determined. Thus, the objective of this project is to
characterize the interactions of platelets and lyophilized platelets
through flow cytometry (receptor availability assay), light
transmission aggregometry, and an LDH (lactate dehydrogenase)-
based adhesion assay under normal and thrombocytopenic (low
platelet count) conditions. The flow cytometry data demonstrates
that the platelets maintain critical receptors needed for adhesion
and aggregation function. The aggregometry data however
indicates that the lyophilized platelets have an inhibitory effect on
platelet aggregation. Conversely, the lyophilized platelets promote
platelet adhesion in vitro. These trends are also found to hold true
across normal and thrombocytopenic conditions. The data
indicates that the intact adhesion receptors on the lyophilized
platelets are able to aid with platelet adhesion, however the largely
inactivated aggregation receptors on the lyophilized platelet
interfere with normal platelet aggregation. These trends indicate
potential complications and further explain the interactions
involved with a transfusion of lyophilized platelets. Furthermore,
this information provides insights into how lyophilized platelets
could be used as a drug delivery system. The inhibition of platelet
aggregation by lyophilized platelets could provide an interesting
functionality for an anticoagulant delivery system. Likewise, the
increased adhesion with a lyophilized platelet transfusion could
offer an opportunity for targeted delivery. Further research is
needed to investigate these possibilities and develop appropriate
delivery systems based on the characterization of the interactions
of lyophilized platelets and untreated platelets presented here.
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3D Bioprinting of a Novel Blood Plasma
based Construct for Complex Tissue
Regeneration

Autografts and allografts currently represent the most widely accepted
clinical approaches for tissue replacement and regeneration.
However, these procedures are considerably limited by insufficient
donor sources, donor-site tissue damage, and graft-to-defect
structural mismatch. In recent years, 3D bioprinted tissue scaffolds,
coupled with advanced stem cell technologies, have gained notable
attention as being an alternative methodology to traditional tissue
grafts for enabling defect-matched, patient-specific tissue
regeneration. 3D bioprinting offers unparalled precision and control
over the placement of biomaterials and stem cells, which given the
proper biochemical and mechanical cues, can mature into discrete
tissue-types for various tissue regeneration applications. However, a
major impediment to the more broad-scale clinical acceptance and
utilization of 3D bioprinted scaffolds is the limited availability of printing
materials which are biomimetic, cytocompatible, and confer low
immunological response upon implantation. To address this shortage
of viable printing materials which are appropriate for human tissue
regeneration purposes, we have been developing a protocol to
produce a new 3D bioink formulation, deemed “Plasma-ink”, which is
primarily composed of purified blood plasma and the biocompatible
polymer Poly(ethylene glycol) diacrylate (PEGDA, mn700). The key
innovation of our 3D Plasma-ink, is the ability to fabricate patient-
specific tissue scaffolds utilizing a patient's own plasma, to provide for
ideal graft-to-defect matching while mitigating the risk of immune-
rejection of implants during the tissue regeneration process. As a
proof-of-concept study to assess the regenerative potential of the
Plasma-ink scaffolds, 8mm round porous tissue scaffold matrices
were fabricated using our custom-made stereolithography (SLA)
bioprinter, and an optimized mixture of purified bovine blood plasma
and PEGDA. Once printed, the Plasma-ink scaffolds were seeded with
a co-culture of human adipose-derived stem cells (ADSCs) and
human umbilical vein endothelial cells (HUVECSs). A 4-hour cell
adhesion assay and a cell counting assay revealed that the Plasma-
ink scaffolds provided for enhanced cell adhesion over the PEGDA
control scaffolds, while promoting co-cultured cell proliferation rates.
Cytocompatibility and Immunohistochemical analysis revealed that
over 90% of the co-cultured cells were viable 24hrs post seeding, and
together with the capillary sprouts observed growing on the surface of
the Plasma-ink scaffolds, the introduction of neurogenic differentiation
media conferred significant ADSC-derived neurogenesis, resulting in a
distinct preliminary vascularized neural tissue.
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Development of an Al-based Domain-
Specific Q&A System

Despite studies that found no evidence in the causation of
Autism Spectrum Disorder (ASD) by vaccines, some still
remain concerned that it is unsafe and can cause ASD. The
Internet and news media has been highly influencing
perception of the public since it is the fastest growing source of
information. Our objective is to develop an artificial intelligence
(Al) based knowledge-based query system that can provide
informed answers to user’s questions based on published
scientific articles. Our system can retrieve the abstracts of
relevant research papers from PubMed based on specific
search terms, and get answers of query via Bidirectional
Encoder Representations from Transformers (BERT) model
that has been fine-tuned with question answering tasks on the
Stanford Question Answering Dataset v2. With the set of
candidate answers, it is designed to pick the best answer using
the Term Frequency - Inverse Document Frequency (TF-IDF)
statistical measures. Our system has shown promising results
in retrieving answers on ASD-related questions. Specifically,
when querying with the term “vaccine and autism” and question
“does vaccine cause autism?”, it produces approximately 500
answers from 900 total abstracts in PubMed with a final answer
of “MMR vaccine does not cause autism”. Efforts to improvise
the system and fine-tuning better models are still ongoing. In
our future research steps, we will apply our structure for more
advanced query systems in diverse domains and fields to
expand the impacts.
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Breast Cancer Tumor Detection Via Analysis
of Mean Thermal Signatures Over Time
Using Quadrant Analysis and Heat Maps

Breast cancer is a disease with the highest incidence and mortality
among women. Mammography, the current gold standard for breast
cancer detection, has been found to fail at detecting small tumors and
in women with dense breasts. Thermography is an imaging technique
that utilizes infrared wavelengths (8-12p) to create an image that
represents object temperature as image intensity. For this reason,
thermograms are able to clearly depict temperature changes.
Patients with breast cancer and volunteers with no known tumors
were imaged thermally with an N2 Infrared camera for a total of 15
minutes. Each thermal image was cropped and manually segmented
using MATLAB. In MATLAB, images were separated into four
quadrants based on nipple location. The average temperature of each
quadrant was calculated and displayed through a heat map. This
process was repeated with successive divisions of the quadrants into
16 and 64 sub-quadrants (levels 2 and 3, respectively). A similar
approach was used on the volunteers, except that values were
averaged over the 17 volunteers. From this, the mean and standard
deviation of the temperature was calculated for each patient and
volunteer at each time interval and level and plotted.

Our results showed there was a statistically significant increase in
average temperature difference for patients 2, 4, 5, and 11. In all other
cases, the average temperature difference of the patient was not
significantly different from the average difference of all volunteers. In
all cases, the average temperature differences among each patient
over 15 minutes were significantly more variable than the differences
across the volunteers. Average temperature differences became
increasingly more accurate as the number of quadrants used in
analysis increased. When comparing patients to volunteers, the most
pronounced increase in temperature was most easily viewed in the
level 3 heat map at time 14. Graphically, the largest difference
between average temperatures over time is seen in the analysis at the
level 1. Patients who showed a significantly larger average
temperature difference between breasts had heat maps that reflected
this increase, and the changes in temperature over time made it clear
where the tumor was located.

While a statistically significant increase in average temperature
difference was seen in a select number of patients, there was not a
strong enough trend throughout all subjects. There was, however, a
direct correspondence between an increased average temperature
difference and an ability to locate the tumor on the cancerous breast.
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Therapeutic Ultrasound-Enhanced
Transcorneal Natamycin Delivery

Fungal Keratitis is a rare yet serious corneal eye infection that leads to
permanently altered vision and pain for the patient if not treated
properly. Fungal Keratitis is most common in tropical regions, yet
cases are increasing among contact wearers in the United States.
Treatment of Fungal Keratitis is inhibited by multiple barriers
presented by the unique biochemistry of the eye. Drug delivery is
hindered by physical and biochemical properties, such as tear
production, the epithelial layer of the cornea and blinking. Fungal
Keratitis is most commonly treated with 5% Natamycin eye drops
applied hourly for up to one year, and such involved treatment often
results in low patient compliance. The aim of this study is to determine
if high-intensity focused ultrasound can be applied to increase
transcorneal drug delivery in cases of Fungal Keratitis without
overheating surrounding ocular tissues.

OnScale, an ultrasonic wave modeling software, was used to create a
virtual model of the eye and simulate the effects of different ultrasound
parameters on the eye by monitoring temperature increase of
surrounding tissues. The average increase in temperature was
recorded across various tissues and a temperature map of the eye
was modeled on OnScale. Overheating was defined as any
temperature rise over 1°C in surrounding tissues. From the models, it
was determined that 400 to 600 kHz frequency and at 0.5 W/cm2 —
0.8 W/cm2 intensity for 5 minutes of continuous exposure safely treats
the cornea without damaging surrounding ocular tissues.

These results are currently being replicated in a laboratory setting
using a jacketed Franz diffusion cell set-up placed in a water bath kept
at 34°C and dissected rabbit eyes, due to their similarity to human
eyes. The corneas are placed between a donor compartment filled
with 5% Natamycin and a receiver compartment filled with Dulbecco’s
phosphate-buffered saline. Each cornea is exposed to the drug
solution for 60 minutes, with the experimental group receiving 5
minutes of continuous ultrasound or pulsed ultrasound at 25% and
50% duty cycles in the beginning of treatment. Ultrasound transducers
are being operated at 0.5 W/cm2 — 0.8 W/cm2 intensity and
frequencies of 400-600 kHz. Histological images of the cross-section
of the corneas used in experiments are being examined for cell
damage under a microscope. By overcoming biological barriers in
treatment, ultrasound-enhanced drug delivery might act as an
inexpensive and minimally invasive treatment option. This research is
ongoing.
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Bidirectional Optoelectronic Interfaces for
Recording and Modulation of Biological
Systems

Recent advances in optophysiology tools such as optogenetics
have expanded and revolutionized biological research.
Combining optogenetics and gold standard extracellular
recording will allow simultaneous modulation and monitoring of
cellular activity. However, bidirectional systems that can both
deliver light to regions beneath the recording electrodes and
perform high spatiotemporal resolution recording remain rarely
explored. Here, | will present monolithic integrated
multifunctional devices consisting of transparent
microelectrodes and microscale light sources to enable
simultaneous co-localized electrophysiological recording and
optical modulation. The transparent microelectrodes exhibit
high transmittances, superior electrochemical impedance, and
minimized light-induced electrical artifacts for crosstalk-free
high-fidelity electrophysiological recording. | will further discuss
ex vivo studies on transgenic mouse hearts to demonstrate the
multifunctional capabilities of our devices in electrical recording
and optical pacing to treat abnormal heart rhythm at the same
anatomic site. These microsystems have broad potentials for
widespread biomedical applications in both basic and
translational research.
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A New Multi-Scale Co-Occurence Matrix
for Image Texture Classification

In this work we propose a new multi scale co-occurrence matrix
(MSCM) for image texture classification. The most popular tool
used to extract texture features is the gray level co-occurrence
matrix (GLCM). The GLCM can be thought of as a type of 2D
histogram, in which each bin in the histogram counts the number
of occurrences in an image that neighboring pair of pixels have
certain gray levels. Computing the Haralick texture features is the
most popular way to extract texture features from the GLCM. A
GLCM neighbor is defined by an angle 6 and distance d.
Parameterized by a radius only, the MSCM is not limited to a few
discrete angles as the GLCM is.

We used three image texture datasets to explore the ability of the
MSCM to classify images based on texture. MSCMs with radii
parameters from 1-40 and GLCMs with 6=0, 45, 90, 135 and d=1-
5 were created for each image. Twenty Haralick features were
calculated from the MSCMs and GLCMs and were used to classify
image texture. Classification was performed using up to five radii
for MSCMs and five distances for GLCMs. Feature selection for
the five MSCM radii used was performed using a chi-square test.
The features are first standardized by subtracting their mean and
scaling to unit variance. All classifications were performed using
scikit-learn support vector machine (SVM) in Python 3.8. Leave-
one-out classification was performed using optimized
hyperparameters and classification accuracies are calculated.

Our early results indicate that the MSCM is a promising tool. We
have so far achieved a classification accuracy of 95.0% and
97.5% for two of the three texture datasets. These are striking
results as there is still a wide parameter space to search through
and even higher classification accuracy can likely be achieved.
Thus far, we have tested only one feature vector, which is a
concatenation of the 20 Haralick features. Our future studies will
focus on other combinations of the 20 features we have or other
features entirely which could prove more useful for texture
classification using MSCMs. Further, we plan to investigate the
MSCM'’s usefulness in classifying small rotations in image texture.
Since the MSCM is parameterized by a radius and not the four
conventionally used directions in the GLCM, is we suspect that the
MSCM will be better at classifying texture in the presence of small
rotations.
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Envisioning the Ideal Smartphone
Ophthalmoscope: A Software/Hardware
Solution

The three leading causes of blindness in the US (macular
degeneration, diabetic retinopathy, and glaucoma) all manifest
themselves as retinal abnormalities. Therefore, an accessible,
convenient method for patients to regularly have their retinas
examined stands to benefit eye health nationally. The COVID-19
Pandemic and the associated move toward tele-health
demonstrate the utility of a solution operated by patients in their
homes. Although others have attempted to tackle this challenge by
designing smartphone adapters that capitalize on the ubiquity of
the host devices, the image quality of such devices is marred by a
narrow field of view compared to traditional table-top retinal
cameras. Additionally, all of these devices require the assistance
of an operator and perform best after the application of dilating eye
drops, an unsafe task for the layperson. This research sought to
determine the requirements for a smartphone ophthalmoscope
that can enable patients to capture their own clinical-grade retinal
images for teleophthalmology “visits.”

A preliminary experiment coupled with a literature review revealed
that the solution will require image processing analysis software in
addition to optical components. A test of the spatial resolution of
the iPhone XS Max using the USAF 1951 test chart demonstrated
that the phone’s camera limits the maximum spatial resolution to
~30 Ip/mm, less than half the spatial resolution required by the ISO
standard for retinal cameras. To overcome this limitation, the
function by which a smartphone’s camera lens assembly converts
physical details to image details, i.e. its modulation transfer
function, can be determined and used to “re-sharpen” images via
deconvolution. Further, the complex layered structure of the
anterior eye necessitates an imaging system that can focus on
different planes in 3-D space. To achieve this with the smartphone
camera, the 2-D discrete Fourier transform or discrete cosine
transform can be exploited to measure and optimize focus of
features of interest. Finally, physical optics are needed to direct
illumination and imaging light; the most promising method for
doing so with respect to field of view directs the former through the
pars-plana region of the eye and collects the latter through the
pupil. These insights provide the basis for future development of
the ideal smartphone retinal camera by leveraging the increasing
computing power of handset chipsets.
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Telehealth: The Inevitable or a Consumer
Preference?

The COVID-19 pandemic has impacted many organizations
directly and moved a number of healthcare workers online,
creating an increase in telehealth appointments for patients
seeking medical care. As the field continues to navigate this
unprecedented time, the question of whether patient
appointments will continue virtually or return to being in-person
and what types of care will be reimbursed post-pandemic
remain unclear. This paper explores consumer preference as it
relates to telehealth appointments by utilizing quantitative and
qualitative research via the collection of original data from the
Children’s Hospital of Orange County (CHOC) Online Family
Advisory Panel, the CHOC Family Advisory Council, and
people up to three degrees from my personal connections. The
research provides insights about consumer behavior and
choice and if the convenience of telehealth appointments is
enough of a factor for consumers to switch from providers who
do not offer this option.
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A Comprehensive and Scientifically Valid
Approach to Risk Management

Risk management pervades almost every aspect of our lives.
From cyber risk to investing risk to managing risks for the next
pandemic-- the methods being used today lack either
comprehensiveness by not considering qualitative as well as
quantifiable losses to objectives or scientific rigor by violating
principles of scientific measurement. This presentation
addresses both the need for, current limitations to, and an
approach for comprehensive and scientifically valid risk
management.
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Democracy, Legal Systems, and
Renewable Energy and Storage
Technology Innovations

Compared to other types of technology innovations, green
technology (GT) innovations produce additional public good
benefits in the form of improved environmental quality enjoyed
by all people in general. Yet, GT innovations tend to be
undersupplied precisely because the firms inventing them are
less likely to be rewarded for the enhanced environmental
public goods produced by the use of these GT innovations.
Hence, the institutional country context needs to be
considered because it can greatly determine how firms can
take advantage of the public good benefits produced by their
GT innovations. We examine the impact of the political and
judicial institutions on the production of renewable energy and
storage technology innovations and breakthroughs in those
same GT innovations with a total sample of 7,298 patents
applied for between the years 1972 and 2006 across 48
countries, resulting in a total of 1,680 country-year
observations. We find that civil law acts as a moderator
weakening the positive effect democracy has on inducing
renewable energy and storage technology innovations. It is
essential for firms to understand how differences in the political
and judicial systems across countries can be exploited

to gain an advantage in developing GT innovations.
Institutional differences can impact both sources of knowledge
as well as R&D funding for firms developing GT innovations
allowing them to develop technologies that produce public
good benefits.
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Understanding Employee Responses to
COVID-19: A Behavioral Corporate Social
Responsibility Perspective

The purpose of this study is to critically synthesize and
integrate conceptual and empirical research on the behavioral
perspective on corporate social responsibility (CSR) and
explain why it is useful and necessary, especially in the wake
of the COVID-19 pandemic. First, we explain why CSR can
result in both positive and negative outcomes and provide
future research directions and recommendations for practice
and policymaking. Specifically, we argue that CSR policies in
response to COVID-19 are created by organizations but are
implemented by individual employees and that the way
employees perceive and react to CSR actions are key
determinants of CSR’s implementation and success.
Specifically, we explain how CSR can be embedded within or
peripheral to a firm’s core functioning. While embedded CSR is
linked to several positive outcomes if correctly implemented
together with employees, peripheral CSR is linked to “the dark
side” of CSR and can result in negative employee outcomes.
Second, we outline seven broad opportunities for future
research regarding the numerous knowledge gaps and
opportunities on the impact of COVID-19 on CSR across
countries, business, industries and sectors. These future
research opportunities are related to (1) Human Resources
Management practices, (2) bridging the micro-macro divide, (3)
measuring CSR’s impact on stakeholders outside the firm, (4)
effects of CSR programs in reaction to COVID-19, (5)
indicators of employee resistance to CSR, (6) hybrid public—
private collaborations, (7) social inclusiveness, inequity and
vulnerable populations. Finally, regarding practical implications,
we detail (1) the types of CSR actions that governments and
organizations can implement and their relative effectiveness;
(2) why “one size fits all” top-down CSR does not work; (3) how
firms can use human resource management practices to re-
engage employees through finding meaning in work; and (4)
the “dark side” of CSR. Overall, we conclude that CSR
research has focused mostly on why and when firms choose to
engage in CSR. A behavioral perspective on CSR facilitates,
through an employee-centric conceptual framework, a deeper
understanding of when and why employee reactions lead to
positive and unintended negative outcomes, especially during
the COVID-19 pandemic.
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Virtuality at Work: A Doubled-Edged
Sword for Women’s Career Equality?

Organizational scholarship on virtuality at work (i.e., work interactions
where employees are not face-to-face and communicate at a distance
using technology) and women'’s career equality are growing research
streams; however, these research domains are not well-integrated.
This is problematic, given rising inequality tensions for women and the
growth in virtual work, both of which have recently been further
accelerated by the work-from-home mandates during the COVID-19
pandemic. Research suggests that increased virtuality at work may
simultaneously help and harm women'’s career equality, defined as
women’s equal access compared to men to career opportunities and
equal experience of intrinsic and extrinsic work and nonwork
outcomes. For example, working at home to a greater extent may
increase women'’s work hours to enhance performance but make it
more difficult to manage their work/family boundary. The literature
lacks a comprehensive integrative review to promote understanding of
these mixed effects; yet, such an understanding is critical to
advancing women’s career equality.

To address this research need, in our paper, we (1) integrate largely
disconnected lines of research by conducting a systematic
interdisciplinary review of 89 published empirical articles across
different organizational disciplines and research domains that have
examined the varied implications of virtuality at work for women’s
career equality; (2) apply the lens of person-environment fit and social
role theories to synthesize the review results and develop an
integrative conceptual model that shows the double-edged sword (i.e.,
helpful and harmful effects) of virtuality at work for women’s career
equality; and (3) identify a future agenda for research and practice on
how to leverage the benefits for women while mitigating the negative
effects.

Overall, our review findings and conceptual model show a “virtuality
and gender paradox” where higher degrees of virtuality may help
women by providing more opportunities to join, stay, and participate in
the workplace, but simultaneously harm their long-term upward
mobility into leadership roles by enhancing negative social processes
(stereotyping and discrimination) that can attenuate the rewards
women accrue from working virtually compared to men. Moreover,
these effects of virtuality on women'’s career equality may vary based
on characteristics of the workgroup, organization, occupation, and
country in which work is performed. Given that women’s career
prospects lag significantly behind those of men, our review sheds
important light on how virtuality as an increasingly common feature of
contemporary work environments has significant implications for
women’s career equality.
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A Latent-Factor Self-Exciting Process for
Software Failures

Software debugging is the process of detecting and removing
bugs during software development. Although modifications are
usually done very carefully during development, it is not
possible to rule out the introduction of new bugs when changes
are made. We consider a self-exciting point process, which can
incorporate the case of reliability deterioration due to the
potential introduction of new bugs to the software during the
development phase. In order to model this phenomenon, since
the introduction of bugs is an unobservable process, latent
variables are introduced to incorporate this characteristic into
the models. The models are then applied to well know datasets
in software reliability and discussions on the results are
provided.
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Can an Algorithm Decide Your Favorite
Songs? Using Music Interviews to
Amplify the Power of Human Creativity

Today, most music is digital, and nobody really has a unique
physical collection that represents themselves musically. Ethan
Diamond, the CEO of Bandcamp said “Everyone having
everything looks a lot like everyone having nothing.” We have
access to millions of songs and curated playlists, but what
collection of songs and hidden gems truly make our collection
unique from a curated playlist or an algorithm. And how does
one explore and expand their palate.

To find these the hidden gems, unique songs, albums, and
combinations of all. The project was formatted in an interview
style podcast. To get the project started, interview questions
were formed to help guests give unique answers. To book a
guest, the process involved reconnecting with new and old
connections from various backgrounds. Guests essentially
booked themselves, first by listening to a podcast episode
detailing why the podcast exists, and what it expects from
them. They follow the link to a quiz, which they must pass in
order to receive an invitation to book a spot on the podcast
calendar. Once booked, interviews required the use a video
conference app, recording software and then proceed with the
interview itself. Postproduction included audio edits, host
writing description of the guests, episode topics, and the
guest’s unique playlists. Songs, albums and artists, mentioned
were gathered and saved on a spreadsheet.

Once finished, upload to the podcast host and share via word
of mouth and on social media. The algorithms and curated
playlists from big music streaming platforms are powerful and
great. But they don’t always allow the user to find unique
albums and sounds because many playlists are built around
popularity. Everyone’s background, interests, upbringing, circle
of family and friends, all contribute to what music we enjoy and
what we have preferences for. To get a unique and truly
personalized sound and playlist, human interaction is still vital
to finding the hidden gems, especially for music.
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Studying the COVID-19 Impact on Firms:
Text Mining of MD&As in SEC Filing
Reports

The Management Discussion and Analysis (MD&A) section of
an annual report describes the company’s current financial
performance, gives an outlook into their future plans, and
provides information regarding the conditions of the external
environment in terms of potential opportunities and/or risks.
The MD&A is one of the required items of SEC Filing 10-K,
which must be reported by all publicly traded companies
annually. This study looks at 10-K reports filed both
immediately before the onset of the novel Coronavirus disease
(COVID-19) and after with an aim of finding how the MD&As
have shifted as a result of the pandemic. Contemporary Natural
Language Processing (NLP) methods and machine learning
algorithms are employed to extract the MD&A section from
numerous 10-K Filings, clean and pre-process the text,
vectorize the cleaned text using Doc2Vec, etc., with the goal of
finding similarities and differences among the reports written
before and after the onset of the COVID-19 pandemic. The use
of sentiment analysis and various unsupervised methods help
to show how well firms are responding to the pandemic, what
they have done to compete, how their future returns may be
impacted, and how particular industries as a whole are
affected. We anticipate that this ongoing research will add to
recent research findings that have demonstrated the successful
use of machine learning methods in detecting changes in
reporting that may be predictive of firms’ future actions and
outcomes.
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Jewish Diaspora and Emerging Financial
Centres in the Early Modern Period

This study aims to examine the shift of European financial
capitals from South to North during the early modern period by
examining the dynamics of the Jewish Diaspora after the
Spanish inquisition. As England became the dominant financial
centre in subsequent centuries, | seek to understand how
Jewish migratory patterns impacted information flow, economic
development, and the identity formation of the Anglo-Jewry.
Moreover, the social dynamics which the Jews faced reflected
the larger changing social dynamics of the time as the
Reformation caused a shift in identity and ideology across
Europe. | will compile data from financial records, parish
documents, and individual accounts to analyze the network and
pattern of the migration which took place during this period.
The study implements social network analysis to reveal the
degree of connectedness the Jewish community had across
Europe. Furthermore, this technique will enable me to
understand the impact the Jewish Diaspora had on financial
innovation and progress.
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Designing an NK Cell-Based Therapy to
Treat Solid Tumors

Adoptive cell therapy is the process of using a patient or
donor’s cells to treat disease. It has been very successful in
treating liquid tumors, but a few challenges remain in the
treatment of solid tumors. First, T cells must be autologous
(from the patient), not allogeneic (from a donor), in order to
avoid graft-versus-host disease. This requirement can be a
problem for patients that are leukopenic as a result of their
cancer and treatments. Second, solid tumor cell populations
express a variety of antigens, unlike liquid tumor cell
populations which usually express a single targetable antigen.
Thus, solid tumor cells can undergo antigen escape and
become resistant to T cell therapy. Third, solid tumors secrete
soluble factors, especially TGFbeta, that decrease immune
responsiveness. Finally, the extracellular matrix and tight cell-
cell junctions of solid tumors pose a physical barrier to immune
cell infiltration. We aimed to design an immunotherapy that
overcomes all of these challenges. In order to overcome the
first two, we used NK cells instead of T cells. Allogeneic NK
cells are safe and show a graft-versus-tumor effect without
causing graft-versus-host disease. NK cells can also target a
wider variety of antigens than T cells, decreasing the likelihood
of antigen escape. To address the third problem, we modified
the NK cells to be resistant to TGFbeta and to secrete IL-15, a
cytokine that maintains NK cell activation. Finally, we co-
administered heparanase, an enzyme that degrades some
components of the extracellular matrix, with the NK cells. We
used flow cytometry, calcein-AM cytotoxicity assays,
cocultures, and spheroid and transwell invasion assays to
assess the efficacy of our treatment in vitro. We demonstrated
that the modified NK cells were resistant to TGFbeta and able
to completely eliminate two types of tumor cell lines in a 6-day
coculture. We also demonstrated that these modifications did
not alter the cells’ expansion, phenotype, or viability. While our
heparanase work is still underway, we demonstrated thus far
that heparanase may increase NK cell invasion into tumor
spheroids and through a Matrigel matrix, and that heparanase
can be conjugated to a Prussian blue nanoparticles if needed
to prolong its half-life and accumulation in tumors. In the next
two years, we will wrap up our heparanase studies and begin
testing this treatment method in vivo.
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Occupational Exposures and Thyroid
Cancer: A Systematic Review

Objectives: There are many studies that show various
occupational and environmental exposures can disrupt thyroid
function and hormones, but there is not a lot of data about
occupational and environmental exposures and their
associations with thyroid cancer. This review examines the
epidemiological studies of occupational exposures and thyroid
cancer incidence.

Methods: The published literature was searched using PubMed
and Scopus databases for all articles through January 2021
that had in their text “occupational exposure” “worker”
“occupation” “thyroid cancer” “papillary cancer” “follicular
cancer” “medullary cancer” and “anaplastic cancer.” After
excluding 50 studies, | summarized the findings of 8 articles
that examined thyroid cancer incidence in relation to

occupations or occupational exposure.

Results: Most of the associations between occupational
exposures and thyroid cancer were observed for radiation
exposed workers within health care occupations. There were
associations observed in studies of pesticide exposed workers
and within agricultural occupations, but findings for other
exposures and occupation groups were weak. The majority of
new studies had few exposed cases and assessed exposure
based on occupation or industry category, employer report,
self-report, or general job exposure matrices.

Conclusion: This review examined the epidemiological studies
of occupations and occupational exposures and thyroid cancer
incidence and concludes that additional studies are necessary
to determine which occupational exposures and risk factors
may cause the outcome of thyroid cancer. Further, the
inconsistent findings for many of the occupational exposures
that were reviewed and assessed suggest that more studies
with larger numbers of cases and improved exposure
assessments are necessary to examine the true association
between occupational exposures and thyroid cancer.

Primary Presenter
Allison Wrieden

Status

Graduate Student - Masters

Authors
Allison Mary Wrieden

Research Mentor/

Department Chair
Kate Applebaum

36



RESEARCH SHOWCASE

CANCER/ONCOLOGY

MILKEN INSTITUTE SCHOOL OF
PUBLIC HEALTH

The Influence of Differential Methylation
on Repetitive Element Expression in
Ovarian Cancer Initiation and Progression

Ovarian cancer is currently the most lethal gynecologic
malignancy. Worldwide, it is the 7th most common form of
cancer and the 8th leading cause of cancer-related death in
women, taking the lives of approximately 140,200 patients
annually. Epithelial ovarian cancer—which accounts for over
90% of ovarian cancers—has a five-year survival rate for Stage
1 of 89%, a number that decreases to 41% and 20% for Stage
[l and Stage IV respectively. Despite the increasingly grim
outlook of late-stage ovarian cancer, most ovarian cancers are
detected at Stages Il and IV due to the lack of early diagnostic
methods and ambiguous disease presentation.

In recent years, repetitive elements (REs) have emerged as a
potential early diagnostic marker for ovarian cancers. While
expression of REs is largely silenced in normal cells via
methylation, they are often transcribed in cancer, likely due to
broad hypomethylation of cancer genomes. Although broad
overexpression of REs has been observed in ovarian cancer,
specific REs that are consistently upregulated in cancer
progression have not been identified, nor have their impacts on
disease progression been evaluated. These REs could serve
as biomarkers for earlier cancer diagnosis. In addition, there
has not been sufficient research analyzing differential RE
expression and methylation in tandem to discern if
hypomethylation truly causes RE expression during cancer
initiation.

The aim of this study was to identify significantly upregulated or
downregulated REs and their associated methylation profiles in
a cancer progression model. Differential expression of REs
was determined through RNAseq analysis and methylation
profiles were determined using whole-genome bisulfite
sequencing data. Our results indicate that RE expression
increases in a cancer progression model as expected,
corresponding with global hypomethylation. Furthermore, more
than half of the differentially methylated regions (DMRs) in our
model overlap with exons, indicating potential errant
expression of protein coding genes. Further work is currently
being done to determine the differential methylation of REs of
interest.
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Interstitial Photothermal Therapy as a
Novel Approach to Treat Neuroblastoma

Current multi-faceted regimens to treat high-risk neuroblastoma
have had limited success in improving the 50% long-term
survival rate in patients, with relapse commonly observed. In
this study, we propose a novel approach for nanoparticle-
based photothermal therapy (PTT) to eradicate neuroblastoma.
We have previously shown Prussian blue nanoparticle (PBNP)-
based surface PTT (PBNP-S-PTT) effectively ablates the local
tumor. When PBNP-S-PTT is applied with immunotherapies for
a photothermal immunotherapy combination, these local
antitumor effects were enhanced to generate systemic
antitumor immune memory that prevented growth of tumor re-
challenge and regressed untreated tumors. To improve the
clinical relevance of the photothermal immunotherapy
combination, we aimed to enhance the antitumor effects of
PBNP-PTT by delivering the laser interstitially, with interstitial
PTT (I-PTT) providing direct tumor access to maximize thermal
treatment, similarly to the clinically available laser interstitial
thermal therapy (LITT). Our preclinical approach comprises of
interstitial illumination of intratumorally injected PBNPs to treat
neuroblastoma tumors with PBNP-I-PTT, and comparing the
therapeutic and immune effects with PBNP-S-PTT. Our
findings indicate that PBNP-I-PTT can heat cells more
efficiently, leading to a 2 to 3-fold reduction in cell viability while
increasing 2-fold the expression of surface careticulin, which is
one of the 3 markers we evaluate to determine immunogenic
cell death. Intracellular expression of HMGB1 and ATP
decreased similarly with PBNP-I-PTT and PBNP-S-PTT. In a
preliminary animal study, the ablation of neuroblastoma with
PBNP-I-PTT demonstrated complete tumor ablation using I-
PTT diffuser, unlike I-PTT flat-cut for which 40% of mice
developed tumor recurrence. On-going studies will assess the
immune infiltration into the tumor post I-PTT treatment. These
initial findings indicate that PBNP-I-PTT is an effective
approach for local tumor ablation that can be applied in the
photothermal immunotherapy combination to provide a novel
approach for clinical treatment of neuroblastoma and other
deep-seated tumors.

Primary Presenter
Debbie Ledezma

Status

Graduate Student - Doctoral

Authors

Debbie Kimberly Ledezma, Preethi
Bala Balakrishnan, Cameron Woo,
Anshi Shukla, Emily Oakley, Mario
Miscuglio, Gal Shafirstein, Rohan
Fernandes

Research Mentor/
Department Chair

Rohan Fernandes

38



RESEARCH SHOWCASE

CANCER/ONCOLOGY

SCHOOL OF MEDICINE AND
HEALTH SCIENCES

Impact of Advanced Clinical and
Translational Research Educational
Programs on Oncology Specialties and
Career Development

Background:

The Clinical and Translational Science Award (CTSA) Program currently
supports more than 50 leading medical research institutions in the United
States with the aims of training, promoting and developing future
translational science researchers, with particular emphasis on advanced
Clinical and Translational Research (CTR) education. No prior studies
have evaluated career development in oncologists who have completed
CTR training. The objective of this study is to examine the impact of
advanced CTR training on career development, return-on-investment and
research productivity in Oncology specialties.

Methods:

With IRB approval, we conducted a survey study of U.S.-based
Hematology/Oncology (H/O), Radiation Oncology (RO), and Surgical
Oncology (SO) members of the American Society of Clinical Oncology
who completed CTR training. Data was anonymized and collected through
Research Electronic Data Capture (REDCap). Outcomes were compared
using Chi-square test for frequency data.

Results:

We received 225 survey responses (62.1% H/O, 23.3% RO, 13.2% SO,
1.4% others). About 28.4% (n=64) of the respondents had a PhD or
Master's degree in CTR (Group A) compared to 71.6% (n=161) with
graduate certificates or non-degree granting courses in CTR (Group B).
Specialty ratio was equally distributed between both groups. Overall,
79.7% vs 57.5%; P&It;0.001 of respondents worked in academia, of which
55.2% had tenure track positions. Over 49 different CTSA Programs
throughout the U.S. were represented. In terms of impact with new
research projects, the ability to secure funding and opportunities for
multidisciplinary collaboration, satisfaction with CTR training was higher
among Group A compared with Group B (P&It;0.001; P&It;0.01; P&lt;0.01
respectively). In terms of research output, higher satisfaction was seen in
Group A (67.2% vs 47.4%; P&It;0.01), however total publications per year
were not statistically significant (P=0.135). Usefulness of a CTR degree on
career advancement, a difference of 50.0% vs 19.1%; P&lt;0.001 was
noted. Similarly, usefulness regarding new job opportunities and return-on-
investment also favored Group A (P&lt;0.001). Overall satisfaction with
training was significantly higher in Group A (73.4% vs 48.7%; P=0.004).

Conclusions:

This study is the first to report satisfaction ratings for CTR training among
oncology specialties. Although no significant difference was observed in
terms of publication output, those with higher levels of advanced degrees
were more satisfied with their CTR training, and viewed it as more
impactful to career advancement and research productivity. The evidence
presented is useful for informing career development for oncology
residents and fellows offered CTR degrees during their training.
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p38 Isoform Signaling in Human
Cutaneous Skin Melanoma: Insights from
In Vitro Studies and Database Mining
Analyses

Skin cutaneous melanoma (SKCM) accounts for 75% of skin
cancer deaths, with incidence rates continuing to rise
alarmingly. Therapeutic strategies for advanced melanoma,
such as targeted therapies and immunotherapies, are rapidly
emerging, but drug resistance and toxicity remain challenges
for many patients. Understanding the underlying molecular
mechanisms in SKCM is key to identifying novel biomarkers
critical for predicting treatment response and discovering new
targeted therapy approaches. The p38 protein kinases
coordinate adaptive cellular responses to extracellular stimuli
and modulate important processes dysregulated in
tumorigenesis, such as proliferation, differentiation and
survival. Although p38 signaling is of potential importance in
melanoma, the isoform-specific functions of the p38s in SKCM
are largely unelucidated. We examined the effects of
pharmacologic and RNAi-mediated inhibition of p38 isoforms in
human melanoma cell lines A375 and WM164 using colony
formation assay. We report that p38alpha/p38beta inhibition
with SB203580, pan-p38 inhibition with Compound 62, or a
simultaneous knockdown of both p38alpha and p38delta
enhanced colony formation ability in both cell lines, highlighting
both specific and redundant roles for p38 isoforms in negative
regulation of human melanoma cell survival. We also analyzed
the gene expression, prognostic value, and clinical correlations
of the p38 isoforms in The Cancer Genome Atlas SKCM
sample datasets, utilizing bioinformatic tools such as GEPIA,
LinkedOmics, TIMER, and GSCALite. We report that
p38gamma expression was upregulated, while p38delta was
downregulated in SKCM. In addition, a low level of p38delta
correlated with worse disease-free survival. These findings
support a novel tumor-promoting role for p38gamma and
confirm a tumor-suppressing role for p38delta. Furthermore,
higher p38delta was correlated with increased immune cell
infiltration, including CD8+ T cells and dendritic cells, and
increased T cell exhaustion, suggesting that targeting p38delta
in the SKCM tumor microenvironment may stimulate antitumor
immunity. Our study highlights the potential paths for
translational research efforts.
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Sexually Dimorphic Effects on Cardiac
Electrophysiology

Historically, cardio-toxicological assessment and safety testing has
been performed using male animal models and human subjects.
As such, it remains unclear how sex differences impact both
underlying cardiovascular physiology and responsiveness to
external perturbations. Exogenous estrogenic chemicals, such as
bisphenol A (BPA), are commonly employed in the manufacturing
of consumer and medical-grade plastic products. The latter can
result in significant BPA exposure to cardiac surgery patients.
Considering its endocrine disrupting properties, BPA may
exacerbate intrinsic sex differences in cardiac electrophysiology.
This study aimed to examine inherent sexual dimorphisms in
cardiac electrophysiology and cardiac response to estrogenic
compounds.

Electrophysiology and EKG parameters were recorded from
Langendorff-perfused whole rat heart preparations at baseline and
after acute exposure to estrogenic compounds.

At baseline, female hearts displayed faster atrioventricular
conduction compared to male hearts (PR duration: 37.4 ms male,
32.6 ms female, p=0.0083). No significant difference was
observed in baseline AV refractoriness between sexes (AVNERP:
71.7 ms male, 72.6 ms female). BPA exposure resulted in slowing
of atrioventricular conduction in both sexes (PR duration: 39.8%
male, p&lt;0.0001; 33.1% female, p=0.0007) (AVNERP: 36.1%
male, p&lt;0.0001; 20.7% female, p=0.0021), although no
difference was observed between sexes. Finally, optical mapping
revealed slowed intracellular calcium handling in excised heart
preparations (130.5 ms control, 144.1 ms BPA-treated,
p&lt;0.0001 (220 ms PCL)). These findings closely align with our
recent whole-cell voltage clamp recordings, which showed an
immediate inhibitory effect of BPA on the L-type calcium channel
current (IC50 = 30.8 uM).

Using an ex vivo model, we identified inherent sex-specific
differences in cardiac electrophysiology. Contrary to existing
literature, the effects of BPA on cardiac electrophysiology were not
sex-specific and are likely mediated by direct effects on the L-type
calcium channel current. Future work includes the use of in vivo
models to validate these observations.
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A Case of COVID Myocarditis Without
Pulmonary Disease

Myocarditis is an inflammatory disease of cardiac muscle that can be
caused by both noninfectious and infectious agents, including COVID-
19. Patients with COVID-19 commonly present with signs of
myocardial injury, particularly troponin elevation. A recent study
reported that 12% of COVID-19 patients had associated acute cardiac
injury, the majority being in those with pre-existing heart disease and
patients &gt;50 years old.

A 22-year-old man with recent diagnosis of COVID-19 after
developing shortness of breath was admitted to our hospital on day 5
of symptoms with acute worsening of dyspnea and chest pain. On
admission, he was tachycardic to the 120s, febrile to 38.6°C and
hypotensive with systolic pressures in the 80s. On exam he was ill-
appearing and confused. His initial labs were significant for white
blood cells 22 K/uL, troponin 2.9 ng/mL, and rising lactate to 14
mmol/L. Echocardiogram demonstrated severe biventricular failure
with ejection fraction(EF) of 20-25%. He had rapidly increased pressor
requirements despite IV fluids, was urgently intubated and cannulated
for extracorporeal membrane oxygenation(ECMQ) and Impella in the
ICU. In addition, he received high-dose methylprednisolone for his
myocarditis. Workup for other causes, including toxic and infectious
etiologies was negative. His condition improved and his Impella and
ECMO were removed by day 12, and then extubated. His repeat
echocardiogram on day 19 showed return to normal ventricular
function. His COVID test returned negative on day 22 and he was
subsequently discharged.

Here we present a young patient with no medical history who
developed myocarditis and heart failure secondary to COVID-19. He
was treated for clinically suspected myocarditis with
methylprednisolone and improved. Remarkably he did not appear to
have severe lung disease and never required supplemental
oxygenation. Upon review of the literature, only one other patient of
this age group has been reported with COVID myocarditis, a 21-year-
old South Korean woman. Her clinical course was not reported. In a
study that predated COVID-19, 26.6% of patients admitted with
suspected acute myocarditis had either an EF &lt;50 percent,
sustained ventricular arrhythmias, or a low cardiac output syndrome.
Patients who presented with these complications had worse long-term
outcomes. COVID-19 myocarditis is an important presentation that is
rarely found in young patients.
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Staph, Don’t Go Breaking my Heart

Introduction

Bacterial infections of the pericardial space are an uncommon cause of
pericardial effusions. The reported incidence of this is &lt;1% of all cases
of pericarditis. Infection can rapidly increase pericardial fluid volume and
pressures leading to tamponade. Bacterial pericarditis usually occurs as a
secondary infection by contiguous spread from a surrounding intrathoracic
focus of infection or by hematogenous spread from a distant source.
Dialysis, thoracic surgery, chemotherapy, immunocompromise, and AIDS
are risk factors for purulent pericarditis.

Case Presentation

A 71 year old man with a past medical history of end-stage renal disease
on hemodialysis, hyperlipidemia, and diabetes mellitus presented with 5
days of weakness, dry cough, and dyspnea after missing multiple dialysis
sessions. Vital signs stable and his exam was notable only for trace
edema. Notable labs included troponin level of 3.21 ng/ml, BNP 23,600
pg/mL, creatinine level 15.6 mg/dL, BUN 118 mg/dL and potassium level
of 6.8 mEqg/L. EKG: ST elevations in inferior-lateral leads and ST
depressions in V1 and aVR leading to an emergent cardiac
catheterization, which revealed no abnormalities. An echocardiogram
showed a moderate-sized pericardial effusion with no signs of tamponade
or chamber collapse. Despite urgent dialysis, serial echocardiograms
showed an increase pericardial effusion with a fibrous layer. Given the
evidence of hemodynamic compromise with hypotension and tachycardia,
the patient underwent pericardiocentesis with aspiration of 510 mL of fluid.
Analysis of the fluid revealed 46,060 white blood cells, 98% neutrophils,
and intracytoplasmic bacteria. Cultures grew pan-sensitive
Staphylococcus aureus. The patient was started on Cefazolin with dialysis
for four weeks. His blood cultures both peripherally and from his AV fistula
were negative. After treatment course and ongoing dialysis, his follow-up
echocardiogram revealed no further effusion.

Discussion

We describe a rare presentation of purulent pericarditis in a patient with
dialysis and uremia. Almost all reported patients with purulent pericarditis
have fever, which this patient never developed. Only 50% of patients
develop the classic signs of acute pericarditis, with 25-37% having chest
pain like this patient. No source of bacterial seeding was found in this
patient, making it either a primary bacterial pericarditis. Mortality in
patients who are treated for purulent pericarditis is estimated to be 40%,
while it is 100% for those who are untreated. It is important to consider
infectious pericarditis in new pericardial effusions due to the rapid
progression of the disease and high mortality rate
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Brugada Pattern in an Afebrile Patient
with Acute COVID-19 Infection

COVID-19 has been associated with significant risk for cardiac
arrhythmias particularly in patients with underlying cardiac conditions or
prior histories of arrhythmia. It has been shown that a Brugada pattern can
be unmasked in febrile patients with COVID-19.

Severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2) has
shown to incite numerous multi-systemic syndromes since it was first
reported in Wuhan, China in late 2019.1 Most notably, coronavirus
disease 2019 (COVID-19) displays a predilection for the respiratory
system and can precipitate acute respiratory distress syndrome (ARDS) in
severe cases. Given the virus’s high degree of transmissibility and the
potential for poor outcomes, it has proven to be a serious public health
threat and was deemed a global pandemic by the World Health
Organization (WHQ) in March 2020. While the pulmonary manifestations
are the most characteristic and well described of the organ systems,
COVID-19 can also trigger various cardiovascular pathologies, including
acute coronary syndromes, myocarditis, arrhythmias, heart failure, and
certain vasculitides. COVID-19 carries arrhythmogenic properties which
can unmask or exacerbate cardiac arrhythmias and channelopathies such
as Long QT syndrome, Short QT syndrome, and Brugada Syndrome
(BrS). Here we report a case of Brugada ECG pattern during an acute
COVID-19 infection in a patient previously without any identifiable risk
factors.

A 44-year-old Hispanic man with no significant medical history presented
with generalized fatigue, headaches, productive cough of whitish to yellow
sputum, myalgias, abdominal pain and non-bloody diarrhea with fevers
(T.max of 102.6°F) for six days prior to admission and worsening
shortness of breath for two days. He reported getting a COVID-19 test one
week prior to admission at an urgent care center which was positive. The
electrocardiogram (ECG) showed a brugada-type 1 pattern “coved” ST-
segment elevation that concaves down with inverted T waves in V1-V2
leads with no reciprocal changes. managed conservatively with antipyretic
(Tylenol) and benzonatate for symptomatic relief and was discharged after
48 hours of monitoring.

BrS is often elicited from various inciting stressors, such as fever, alcohol,
and certain medications, including those commonly used in critical care
scenarios. Fever is a particularly well described variable in the etiology
and prognosis of BrS, with higher temperatures increasing the risk for
cardiac arrest in BrS. The severe inflammatory response seen with
COVID-19 can lead to fever-induced arrhythmias and, to some extent,
dictate the prognostic outcomes. Health care providers should be aware of
this phenomenon, prioritize treatment of fever and avoid exacerbating
factors.
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Pediatric Transfusion-Associated
Hyperkalemic Cardiac Arrest

Background: Red blood cell (RBC) transfusions are a life-
saving intervention, with nearly 14 million RBC units transfused
in the United States each year. However, the safety and
efficacy of this procedure can be influenced by variations in the
collection, processing, and administration of RBCs.
Specifically, procedures or manipulations that increase
potassium (K+) levels in stored blood products can predispose
patients to hyperkalemia and transfusion-associated
hyperkalemic cardiac arrest (TAHCA).

Study design: We aimed to review the literature on the
incidence of transfusion-associated hyperkalemia, highlight the
association with TAHCA, and identify potential mitigation
strategies to reduce the risk of TAHCA in pediatric patients.

Results: We identified 21 case reports and case series
documenting TAHCA in pediatric patients. Hyperkalemia and
cardiac arrhythmias were reported in pediatric patients when
blood products were transfused quickly, blood products were
delivered directly to the heart without time for electrolyte
equilibration, or when blood products accumulated extracellular
K+ due to storage time or irradiation. We note that
hyperkalemia and/or TACHCA may be underreported due to
incomplete hemovigilance reporting. Collectively, these reports
suggest that the risk of hyperkalemia may be mitigated by
using fresh blood products, reducing storage time after blood
product irradiation, and implementing manipulations that wash
or remove excess extracellular K+.

Discussion: Advances in blood banking have improved the
availability and quality of RBCs, yet, vulnerable patient
populations are sensitive to transfusion-associated
hyperkalemia. Mitigation strategies may help to reduce the risk
of TAHCA, which is associated with an increased mortality rate
following rapid blood transfusions.
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Risk Factors for Myocarditis and Dilated
Cardiomyopathy in Children Presenting
to the Emergency Department

Background: Myocarditis and dilated cardiomyopathy (M/DCM) are rare
but important causes of morbidity and mortality in pediatric patients.
Specifically, myocarditis is the most common cause of heart failure in
children, and mortality ranges from 6-24%. DCM has significant overlap
with myocarditis, with many patients presenting with myocarditis
progressing to DCM. Diagnosis of these diseases is challenging because
of the heterogeneity of presenting symptoms, but failure to diagnose can
be fatal.

Objective: To compare clinical findings in patients with M/DCM to age- and
chief-complaint-matched controls.

Methods: Retrospective case-control study of patients <21 years-old
presenting to the emergency department of a quaternary care children’s
hospital between 2010 and 2019. Cases were identified using ICD 9/10
codes and were confirmed by medical record review. Patients with
previously diagnosed heart disease or presenting with fulminant disease
were excluded. Controls were identified in a 3:1 ratio to cases by random
selection of patients matched on age and chief complaint category
(respiratory, cardiac, Gl, or fever). Medical history, physical exam, and
diagnostic testing variables were identified from the medical record and
compared using odds ratios with 95% confidence intervals.

Results: Between 2010-2019, we identified 47 eligible cases of M/DCM
and 147 matched controls. Median age was 15.3 years (IQR: 6.2-17.0
years) with a bimodal distribution of 64% &gt;12 years and 21% &lt;2
years. Chest pain was the most common chief complaint in older children
whereas respiratory symptoms were common in younger children. Table 1
depicts the findings associated with M/DVM in bivariable analyses. Cases
were more likely to report vomiting or decreased appetite, and less likely
to report cough or congestion. On physical exam, cases were much more
likely to be tachycardic or tachypneic. Cases were also more likely to have
an abnormal ECG. Labs were infrequently obtained in controls and thus
were unable to be analyzed.

Discussion: The results of this case-control study are largely consistent
with previous descriptive studies that were performed without controls.
Key findings on history, physical exam, and diagnostic testing are strongly
associated with the diagnosis of myocarditis/DCM. Multivariable analyses
are ongoing and will provide the strength of independent association with
each variable. Future multi-centered studies are needed to confirm these
findings with the final goal to create a clinical prediction rule.
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Reproducibility of RNA-Seq Methods in
Evaluating Blood RNA Biomarkers of
Coronary Artery Disease

Cardiovascular disease remains the major cause of death in developed
countries, with atherosclerosis leading to approximately 650,000
myocardial infarctions (MI) each year in the United States. While the
current diagnostic gold standard for coronary artery disease (CAD) is
coronary angiography via cardiac catheterization, less invasive blood tests
identifying a regulatory T cell (Treg) imbalance have shown impressive
sensitivity and specificity for CAD. Whole blood RNA analyses via single-
molecule next-generation sequencing (NGS) of RNA (RNAseq) have
identified transcripts associated with CAD (TRACSs) that illustrate an
mRNA signature of a Treg-like defect in CAD patients. Results have been
variable, however, based on the specific single molecule sequencer
product employed. The prospect of an accurate and reliable blood test to
predict the development of atherosclerosis excites many and would
fundamentally alter the diagnostic landscape for CAD. The objective of the
project was to determine the degree of reproducibility among the primary
techniques previously used to identify and quantify the Treg imbalance
underlying atherosclerosis. Specifically, the single molecule sequencer
from SeqLL and that from lllumina have been utilized previously and
reflect some heterogeneity in their results. This knowledge would enable
investigators to discern superior techniques and ultimately empower
clinicians and to make use of the most reliable methods. Whole blood
RNA was analyzed by single-molecule next-generation sequencing (NGS)
of RNA (RNA-Seq) to identify TRACs in a discovery group and a validation
group presenting for coronary catheterization. Whole blood RNA was
depleted of ribosomal RNA (rRNA) and then sequenced on a SeqlLL
Single Molecule Sequencer. The resulting short reads were aligned to the
human transcriptome and the number of reads per kilobase of exon per
million (RPKM) was determined and compared between groups by a
combined fold-change/p-value filter. This model was replicated in an
additional study, and an identical design was undertaken using a
sequencer from lllumina, and transcript reads were analyzed by
sequencer product. Sequencing identified a profile of Treg imbalance in
patients with even mild coronary stenosis (&gt;20%) as confirmed on
coronary angiography. The SeqLL platform identified a subset of 39
transcripts highly-associated with CAD that were replicated in a follow-up
study (p&It;0.001), while the lllumina follow-up study displayed minimal
meaningful overlap with its initial findings. The SeqLL sequencing platform
of amplification-free, single molecule sequencing seems to be more
reproducible than the amplification-dependent lllumina NextSeq. Future
investigations will be directed toward establishing a clinically relevant
amplification-free method of quantifying RNA in patient blood.
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Outcomes of Risk-Adjusted Decision
Making: Using the Hybrid Strategy in
Neonates with Ductal-Dependent
Systemic Circulation and Multiple Risk
Factors

Obijective: The Norwood operation is the first stage of the classic operative
pathway used to treat neonates with hypoplastic left heart syndrome (HLHS) or
its variants and is currently the standard of care. The hybrid strategy consisting
of bilateral pulmonary artery banding (BPAB) with or without ductal stenting
has been shown as an alternative to treat patients with ductal-dependent
systemic circulation. We sought to evaluate the outcomes of the initial hybrid
strategy for neonates with HLHS or its variants and multiple risk factors since
its implementation at our center.

Methods: Single-center, 3-year retrospective review of neonates who
underwent hybrid stage | operation since its implementation as a palliative
surgical strategy at Children’s National Hospital. All patients with a diagnosis of
HLHS or its variants who underwent BPAB between December 2017 and
January 2021 were included. Presence and number of preoperative risk
factors, and mortality were assessed.

Results: 29 neonates met inclusion criteria; median (range) age and body
weight at hybrid stage | were 3 days (0-43) and 2.9kg (1.1-4.2), respectively.
Nineteen patients (66%) received full hybrid palliation with ductal stenting.
Median number of preoperative risk factors per patient was 6 (1-9). Inotropic
support was required in 23 patients (79%) and intubation was required in 20
(70%). Twenty patients had aortic atresia (69%). Extracardiac anomalies or
organ disease were noted in 20 patients (69%). Median maximum preoperative
lactate was 5.0 (1.3-19.8). Operative mortality for hybrid stage | was 3% (1/29).
There was 90% survival after delayed Norwood operation (9/10); one patient
died following completion of bidirectional Glenn operation in this group. Two
patients in the cohort received orthotopic heart transplantation and three
patients received a biventricular repair with 100% survival. Overall survival in
the cohort was 72% (21/29) at a median (range) follow-up time of 9 months (0-
37). Survival after hybrid stage |, stage Il, and Fontan completion was 97%
(28/29), 83% (10/12), and 100% (1/1), respectively. Seven patients are
awaiting a stage Il operation and seven are awaiting Fontan completion.

Conclusions: High-risk neonates with ductal-dependent systemic circulation
can be successfully palliated using a hybrid strategy, and risk-adjusted
decision making can be applied to bridge these patients to either a delayed
Norwood or CSlI operation. Outcomes at our center show that this approach
promises to be an alternative operative pathway for neonates with HLHS or its
variants and multiple preoperative risk factors.
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Implementation of Telemedicine in a
Pediatric Preoperative Anesthesia Clinic
During COVID-19: Evaluating Patient
Satisfaction

The COVID-19 pandemic has presented an unprecedented challenge
in delivering healthcare to patients around the world. Telemedicine
was adopted as a way to deliver healthcare during this pandemic
while reducing staff exposure to potentially ill patients, preserving
PPE, and minimizing the crowding of patients in waiting rooms. Our
institution's pediatric Anesthesiology Preoperative Care Clinic (POCC)
was presented with the opportunity to implement telehealth in order to
assess patients' risks prior to surgery. This is the first examination of
patient satisfaction of telemedicine use in POCC since the start of the
COVID-19 pandemic. This study explores patient satisfaction with
video-based telemedicine visits utilizing telemedicine satisfaction
survey in pediatric patients and their guardians presenting to an
anesthesiology preoperative clinic. Between September 1, 2020 and
December 15, 2020, a total of 325 patients received clinic-based
preoperative consultations, of which 204 encounters were conducted
using a video-based telemedicine platform. Survey responses were
obtained from 101 of the 204 encounters. The majority of participants
(&gt;93%) either agreed or strongly agreed with statements regarding
the benefits of the preoperative visit, concerns being addressed,
clarity of the video, ability to talk easily and understand
recommendations, maintenance of patient privacy, saving traveling
time, overall satisfaction with the visit and participating in telemedicine
again. Fewer participants (84% agree or strongly agree) felt the
technology was easy to use. The lowest mean score was with
effectiveness of a telemedicine visits being as good as an in-person
visit (4.2), still a clear majority had positive responses with 84% who
agreed or strongly agreed the telemedicine visit was as effective as an
in-person visit. The utilization of telehealth in Anesthesiology POCC
has allowed healthcare practices to mitigate spread of COVID-19 in
addition to other ilinesses while also preserving PPE. While only a
limited physical exam can be ascertained from a telehealth visit,
anesthesiologists in preoperative clinic are otherwise able to obtain a
comprehensive history over protected video-based visits. Specifically,
in a pediatric preoperative clinic setting, patients and guardians had
positive experiences with telemedicine visits. Most respondents
agreed that telemedicine visits were as effective as in-person visits.
However, follow-up with participants regarding limitations of virtual
visits and potential difficulties with technology use could lead to further
improvements with telehealth visits. Moving forward, given the positive
feedback regarding this study, telemedicine can continue to be an
effective tool to provide increased healthcare access.
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The Tale of Small Fiber Neuropathy,
POTS, and Knuckle Hyperpigmentation-
Is COVID-19 the Culprit?

A 47-year-old woman diagnosed with Postural Orthostatic
Tachycardia Syndrome (POTS) in her twenties presented to the
primary care clinic in June 2020 with multiple complaints. She
reported episodes of facial swelling, palpitation, dizziness, brain
fogginess, cold sensation, heaviness in the feet, and diffuse deep
bone pain. A few weeks later, she developed hypoglycemic episodes,
diarrhea, and seventeen-pound loss over five months. On physical
exam, she had macular violaceous erythema without edema at the
dorsal aspect of the metacarpophalangeal and distal interphalangeal
joints (Gottron Sign). Vital signs were remarkable for a heart rate of
150 upon standing, 130 when sitting, 70 when lying down, and
hypotension. Neurological examination was normal. Over seven
months, she had extensive laboratory workup completed at various
centers. She tested negative for SARS-CoV-2. Epidermal nerve fiber
biopsy showed significantly reduced epidermal nerve fiber density
consistent with small fiber neuropathy. She received antihistamine,
volume expansion with hydration, salt tablets, midodrine,
fludrocortisone and pulse steroid therapy, which significantly improved
her symptoms while awaiting intravenous immunoglobulin.

POTS is an elevation in the heart rate upon standing with
manifestations of orthostatic intolerance such as dizziness and
palpitation. Multiple syndromes are associated with POTS, including
Small Fiber Neuropathy (SFN). SFN presents with both dysautonomia
and neuropathic pain.

Our patient was diagnosed with an episode of POTS during her
twenties, associated with only tachycardia and orthostatic
hypotension. The recent recurrence of the POTS-related symptoms,
along with the presence of other systemic manifestations, warranted
an investigation for additional explanations. Early diagnosis and
recognition of SFN and the association with POTS could have led to a
more focused and cost-effective evaluation. Thus, increasing
awareness among internal medicine physicians about SFN and POTS
is crucial, especially since a subset of patients with COVID-19 may
present with autonomic nervous system problems, including POTS
after diagnosis. While our patient tested negative for SARS-CoV-2, it
does not exclude prior infection. Since post-COVID syndrome remains
a diagnosis of exclusion, she will need continued follow-up for
potential paraneoplastic syndromes and autoimmune disorders that
could be associated with her constellation of neurologic and
dermatologic manifestations.
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Don’t Let the Monitor Fool You: Pulse
Check Variation between Shockable and
Non-Shockable Rhythms

Introduction

Out of hospital cardiac arrest (OHCA) is the leading cause of global
mortality (1). Increasing chest compression fraction improves survival
(2). Current American Heart Association (AHA) guidelines recommend
maintaining pulse check times to less than 10 seconds in order to
increase the compression fraction (3). To our knowledge, no study has
addressed whether pulse check times vary based on the presenting
rhythm. Therefore, we aimed to determine if there was a difference in
pulse check times between OHCA patients presenting with shockable
vs non-shockable rhythms.

Methods

This was a prospective, observational study at an urban academic
hospital. Three resuscitation bays were continuously videotaped to
capture resuscitations of OHCA patients. Each OHCA resuscitation
was analyzed by two independent observers for standardized metrics
as well as the presenting cardiac rhythm. A total of 97 patient videos
were collected between 2017 and 2019. Of those, 25 presented with a
shockable rhythm (22 with ventricular fibrillation, 3 with ventricular
tachycardia). We examined the relationship between shockable vs.
non-shockable prehospital rhythms and the duration of the first pulse
check. We used a t-test to examine the association between the two
cohorts.

Results

Results indicate that the mean first pulse check length is 27% greater
(11 vs 14 seconds) in the shockable group, compared to the non-
shockable group (p &lt; 0.10).

Conclusion

In this prospective, observational study, there was a statistically
significant difference in the length of the first pulse check between
shockable and non-shockable rhythms. Possible underlying causes
may include provider hesitancy to resume compressions with an
organized rhythm, self doubt as to palpation of a pulse with an
organized rhythm, or not resuming compressions as the defibrillator
charges for a shock. Our study serves as an important reminder to
keep pulse checks less than 10 seconds no matter the rhythm. Further
studies are needed to analyze the reason behind longer pulse checks
with shockable rhythms and to troubleshoot the root cause of these
delays.
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Staving Off Intubation: Characteristics of
Outcomes in Early Versus Delayed
Intubation in COVID-19

Intro: Early in the COVID-19 pandemic, hypoxic patients were
immediately intubated for fear of decompensation and aerosolizing the
virus with non-invasive ventilation (NIV). Reports revealed a high
mortality for intubated patients, prompting NIV such as high flow nasal
cannula (HFNC) or noninvasive positive pressure ventilation (NIPPV).
The literature lacks description of the outcomes between patients

who were intubated immediately versus only after failing NIV. We
describe the characteristics of patients who were intubated “early,”
defined as being intubated without NIV attempts, versus “delayed”,
defined as intubated after failed initial NIV use.

Methods: A prospective registry was created of all COVID-19 patients
admitted to our urban academic medical center from March 2020 to
July 2020. We analyzed this database to investigate escalation of
respiratory support. Variables of interest included intubation, use of
HFNC, NIPPV, and mortality. Logistic regression explored
associations with mortality.

Results: A total of 109 patients were initiated on NIV. 102 began on
HFNC and 7 on NIPPV. A total of 47 patients were intubated early. Of
those started on HFNC, 24 (23.5%) were escalated directly to
intubation. 23 (22.5%) received NIPPV, of which 16 (69.6%) required
intubation. Of those started on NIPPV initially, 5 required intubation
and 2 were downgraded to HFNC. Comparing early versus delayed
intubation, the odds ratio for surviving intubation, adjusted for age and
BMI, with a trial of NIV prior to intubation was 0.057 (0.002 — 0.562).
For NIPPV, 94.4% (17 of 18) of patients intubated “delayed” died,
while 69.2% (27 of 39) patients intubated “early” died. Unadjusted
odds ratio for surviving intubation when having HFNC prior to
intubation was 0.289 (0.081-0.923), but lost statistical significance
when adjusted for age and BMI. 64 patients (58.7%) who were started
on NIV were never intubated during admission.

Conclusions: This study suggests that NIV may be useful modalities in
the treatment of hypoxemia secondary to COVID-19 to prevent
intubation, however the likelihood of survival decreases in those who
fail NIV. Delayed intubations are associated with mortality when
adjusted for age and BMI. Further research is needed to investigate
who may benefit most from NIV as a supportive measure to prevent
intubation.
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Do COVID-19 Patients Who Receive High-
Flow Nasal Cannula Have More
Comorbidities and Worse Outcomes?

Introduction/Hypothesis: High-flow nasal cannula oxygen therapy
(HFNC) has gained attention as an alternative respiratory support for
critically ill COVID-19 patients, however, the evidence behind HFNC
has been unbalanced as it covers various comorbidities in hypoxic
and hypercapnic respiratory failure. We sought to identify what group
of patients needed HFNC and to assess whether its use impacted
length of stay and survival.

Methods: A retrospective cohort study was performed at a single
center urban academic center. Data collected included age, gender,
BMI, medical comorbidities, length of hospital stay and mortality for all
patients hospitalized with COVID-19. We compared the characteristics
of the patients who received HFNC at any point during their
hospitalization to all patients hospitalized with COVID-19.

Results: The total number of COVID-19 patients was 363. HFNC was
used in 115 admitted patients, of which, 74 were in the ICU with a
mean length of stay of 7 days. Overall this group had an average
hospital length of stay of 15 days in total as opposed to 10.2 days in
non-HFNC utilizers. The most common comorbidities seen in the
cohort were hypertension (76.4%), diabetes mellitus (37.4%), asthma
(14.6%), COPD (11.24%), and obstructive sleep apnea (4.5%). In
patients who received HFNC, 41.2% survived compared to 71.8% of
all COVID-19 patients.

Conclusions: Factors determining the outcome of patients using
HFNC are not well understood. Our patients who received HFNC were
more likely to have underlying cardiopulmonary disease than non-
HFNC utilizers. Furthermore, they had a longer length of stay and a
higher mortality rate in comparison to all COVID-19 patients. While we
specifically identified patients who received HFNC, some of these
patients received other forms of supplemental oxygen therapy during
their hospital stay which may confound the characteristics of this
group. It is also possible that patients receiving HFNC were sicker in
general, which may explain their disparity in mortality and hospital stay
duration. Further research needs to be done in order to clarify if HFNC
in COVID-19 patients, particularly those with cardiopulmonary
comorbidities, is beneficial in delaying escalation of oxygen therapy
and potentially prolonging survival.

Primary Presenter
Christopher Payette

Status
Medical Resident

Authors

Christopher Payette, Laurie
Hayrapetian, Chisom Okezue,
Sreenidhi Chintalapani, Wayne
Woo, Mustafa Al-Mashat, David
Yamane

Research Mentor/
Department Chair

David Yamane

53



RESEARCH SHOWCASE

CLINICAL
SPECIALTIES

SCHOOL OF MEDICINE AND
HEALTH SCIENCES

Thombectomy and Anticoagulation in
Treatment of Lemierre Syndrome

Case: A 55 year old woman with no medical history presented after
two weeks of sore throat, fever, fatigue, and night sweats. Notably,
she had delayed seeking care due to fear of contracting COVID-19.
Physical exam showed a dehydrated woman with throat pain and
submandibular lymphadenopathy in no acute distress. Lab work was
notable for leukocytosis to 33.1, electrolyte disturbances, acute kidney
injury, and markedly abnormal liver function tests. A CT of the soft
tissues of the neck revealed a C1-C2 prevertebral abscess measuring
3 x 1.5 cm, enlargement of the right tonsil, and thrombosis of bilateral
internal jugular (1J) veins. Blood cultures grew pan-sensitive
Streptococcus intermedius. She was started on IV
ampicillin/sulbactam and a heparin drip. However, she subsequently
clinically deteriorated requiring intubation. A repeat CT showed the
abscess had grown to 5.1 cm, concern for cervical spine
osteomyelitis, and noted an occlusive thrombus of the right IJ as well
as pulmonary septic emboli. Interventional radiology performed a right
IJ thrombectomy after which the patient was extubated without
complications. She was continued on IV ampicillin/sulbactam and
metronidazole for a total of six weeks out of concern for osteomyelitis.
She was transitioned from heparin to therapeutic enoxaparin and
ultimately to apixaban to complete three months of anticoagulation.

Impact/Discussion: Awareness of Lemierre Syndrome (LS), a
septicemia secondary to thrombophlebitis of the tonsillar and
peritonsillar veins related to tonsillar/peritonsillar abscess, has been
rising in recent decades. Fusobacterium necrophorum is the most
commonly identified bacterial pathogen in the syndrome. Antibiotic
therapy is the mainstay of treatment, focused on anaerobic coverage.
Although LS is frequently characterized by thrombophlebitis and septic
emboli, the role of anticoagulation remains controversial. Likewise,
surgical or endovascular intervention is rare and limited to cases
refractory to antibiotic therapy. There are currently no randomized
controlled trials or adequately powered studies on the role of long-
term anticoagulation in treatment. This case presents an instance of
LS initially refractory to empiric antibiotics despite appropriate
coverage in which the patient improved after thrombectomy and was
continued on long-term anticoagulation.

Conclusion: Thrombectomy and anticoagulation should be considered
in cases of Lemierre Syndrome refractory to antibiotics. Further
research is needed to define the role of these therapies in treatment of
LS. The recent rise in cases may be due to increasing antibiotic
stewardship and exacerbated by the COVID pandemic as patients
delay seeking care.
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The Growth of Palliative Practice and End
of Life Care in an Academic Teaching
Intensive Care Unit

Background: Dying in the ICU has changed over the last twenty
years due to increased utilization of palliative care.

Research Question: To examine how palliative care integration
(PM) into critical care medicine has changed outcomes in end
of life including the utilization of do not resuscitate and comfort
care orders.

Study Design and Methods: Retrospective observational review
of critical care patients who died during admission between two
decades, 2008-09 and 2018-19, in a single urban tertiary care
academic medical center in Washington, D.C. We sought to
measure PM involvement across the two decades and its
association with end of life care including do not resuscitate
(DNR) and comfort care orders.

Results: 571 case were available for analysis. Mean age was
65 + 15, 46% were female. In univariate analysis significantly
more patients received PM in 2018-19 (40% vs 27%, p=.002).
DNR status increased significantly over time (74% to 84%,
p=.002) and was significantly more common in patients who
were receiving PM (96% vs 72%, p&lt;.0001). Comfort care
also increased over time (56% to 70%, p=.0008), and was
more common in PM patients (87% vs 53%, p&lt;.0001). The
incidence of death in the ICU decreased significantly over time
(94% to 86%, p=.002) and was significantly lower in PM
patients (76% vs 96%, p&lt;.0001). In multivariable analysis,
the adjusted odds of getting comfort care for those receiving vs
those not receiving PM were 14.51 (5.49-38.36, p&lt;.0001) in
2008-09 vs 3.89 (2.27-6.68, p&lt;.0001) in 2018-19.
Interpretation: PM involvement increased significantly across a
decade in our ICU and was significantly associated with
incidence of DNR and comfort care orders as well as the
incidence of dying in the ICU. The increase in DNR and
comfort care orders independent of PM over the past decade
also reflect the changing role of intensivists in delivering PM.
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Correlational Analysis of EAA With Other
Inflammatory Markers in Critically Ill
SARS-CoV-2 Patients

Introduction/Hypothesis: The Endotoxin Activity Assay (EAA) is a
lab analysis to detect primed neutrophils in inflammatory states
such as sepsis. Its use as a potential biomarker in SARS-CoV-2
patients has not been previously studied. Other markers such as
CRP, ESR, LDH, ferritin, d-dimer, WBC count, procalcitonin, and
IL-6 have all been shown to be reliable predictors of inflammatory
states. We sought to find out the correlation between EAA and
other inflammatory markers in patients admitted to the ICU with
SARS-CoV-2 infection.

Methods: This is a prospective cohort analysis of SARS-CoV-2
patients admitted to the ICU at a single academic hospital from
March to June 2020. Values for all study variables were obtained
from each COVID-positive patient on days 1, 2, and 7 of ICU stay,
and also for the onset of mechanical ventilation, vasopressors,
acute kidney injury, and increase in ferritin &gt;50% from the level
at admission. Logistic and linear regression analyses were used to
compare EAA with IL-6, CRP, ferritin, ESR, LDH, d-dimer, WBC,
and procalcitonin.

Results: A total of 214 EAA results were recorded from 99
patients, with characteristics of: median age 61.84, 45% female,
74% Black, 21% Hispanic, 4% White, and 1% Asian. A significant
linear regression equation was found between EAA and CRP: F(1,
168)=19.20, p&lt;.0001, with an R2 of 0.1031 and Pearson's r of
0.32109, indicating a moderate correlation. Significant Spearman
Correlation Coefficients were found between EAA and CRP, LDH,
and D-dimer: rs(169)=0.2896, p=0.0001; rs(180)=0.179, p=0.01; rs
(165)=0.169, p=0.03, suggesting a mild correlation. Other markers
did not show a significant correlation with EAA: IL-6 rs (35)=0.144,
p=0.40; Ferritin rs (173)=0.0533 p=0.48; ESR rs (37)=0.067,
p=0.69; WBC rs (213)=0.057, p=0.40; Procalcitonin rs (14)=0.014,
p=0.96. Conclusions: EAA has a statistically significant positive
correlation with CRP, LDH, and D-dimer, but not with IL-6, ferritin,
ESR, WBC, and procalcitonin. Further studies exploring the
relationship between EAA and other biomarkers can establish the
validity and reliability of EAA in inflammatory states such as
COVID sepsis. This can help identify the role of EAA as an adjunct
biomarker to assess the efficacy of therapeutic strategies and to
prognosticate and predict mortality in patients with SARS-CoV-19.
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Topical Capsaicin for the Treatment of
Cannabinoid Hyperemesis Syndrome: A
Systematic Review and Meta-Analysis

Cannabinoid hyperemesis syndrome (CHS) is a condition that is being
recognized and treated more frequently in emergency departments (EDs)
across the United States. Currently, ED providers rely on antiemetics,
antipsychotics and benzodiazepines to alleviate the symptoms. Topical
capsaicin, a transient receptor potential vanilloid 1 agonist, has been
proposed in recent years as a low-cost and effective alternative to the
traditional antiemetic regimen when treating CHS. The aim of this
systematic review and meta-analysis is to demonstrate the reliability and
the gaps of what is known about this treatment modality.

Articles were extracted from PubMed, SCOPUS, and Google Scholar
databases. Publication dates ranged from the inception of the databases
to October 2020. Initial searches found 328 studies. After careful review
and screening by two investigators, 7 studies met the inclusion criteria and
were included for our meta-analysis. Variables that were evaluated
included the prevalence of hospital admissions for patients treated with
capsaicin, time to relief of symptoms after capsaicin administration, and
ED length of stay (LOS). I-square and Q-statistic values were used to
assess heterogeneity.

Among the 7 studies, there was a total of 106 patients. Two studies
reported time to resolution of symptoms following capsaicin administration
and ED LOS. Means for these outcomes were 325 (95% Cl 234-787) and
379 (95% CI 10-747) minutes respectively. |I-square was 44%, and Q-
statistic was 11 with 6 degrees of freedom, with a p-value of 0.1.

With acceptable time to resolution of symptoms after topical administration
and ED LOS, capsaicin appears to be an effective treatment option for
symptomatic relief of CHS. This appropriate time to resolution of
symptoms may be attributed to the drug’s rapid onset of action which also
may have led to the acceptable ED LOSs. However, despite usage of
various treatment modalities, the most effective treatment for CHS is
cessation of cannabis use, and this should be reiterated to patients
accordingly. Given capsaicin’s long half-life in peripheral tissues,
resolution to symptom relief still takes time after application. Thus,
capsaicin could possibly be used as a bridge therapy for cannabis
cessation. As overcrowding in the ED continues to be an ongoing
challenge, the previous findings still highlight that succinct symptomatic
treatment with capsaicin and subsequent discharge of patients with CHS
may help alleviate the strain on hospital beds and ED resources.
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Resource Utilization among Patients with
Syncope Presenting to the Emergency
Department

Introduction

Syncope is a common problem encountered in the emergency
department (ED) and a significant source of ED resource utilization,
including advanced imaging modalities. Current guidelines do not
recommend routine Computed Tomography (CT) imaging of the head
for patients seen in the ED due to syncope. Despite this, prior studies
have suggested suboptimal adherence to these recommendations. In
this study, we investigate resource allocation in the ED for syncope-
related visits, including advanced imaging modalities using a large
national database.

Methods

Data from the CDC’s National Hospital Ambulatory Medical Care
Survey (NHAMCS) for years 2008-17 were compiled and analyzed.
Intrinsic survey and constructed variables were utilized to identify and
investigate all syncope-related ED visits in the US during the study
period that met study criteria. Appropriate bivariate and multivariate
statistical analyses were applied in order to identify and compare the
resource utilization, demographics and ED visit dynamics of syncope
and non-syncope-related ED visits.

Results

During the study period, there were over 15 million ED visits for
syncope. A high percentage of syncope visits received head CT
compared to non-syncope visits (34% vs 4.5% p&gt;0.001). When
investigated by age-grouping utilization of head CT ranged from 26.5
(95% CI 18.9-27.5) for ages 18-40 to as high as 40.2% (95% CI 33.8-
47.1) for ages 80 and higher. Compared to non-syncope ED visits,
syncope-related ED visits were older and more likely to have Medicare
or private insurance. They were also more likely to have cardiac
enzyme (27% v. 11%) and blood glucose testing (37% v. 21%).

Discussion

Syncope continues to be a large and growing share of visits to US
EDs. Despite well supported, evidence-based recommendations
which do not recommend routine utilization of head CT in syncope-
related ED visits, these data suggest that emergency physicians
routinely over-utilize this modality. Additional research should
investigate the clinical reasoning behind this apparent over-use.
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Ethnic Disparities in Outcomes Amongst
COVID-19 Patients in Our Nation's Capital

Introduction/Hypothesis: African American and Hispanic patients
have been disproportionately affected by infection with SARS-
CoV-2 and subsequent coronavirus disease (COVID-19). Initial
data suggests that these populations are more likely to suffer
severe illness requiring hospitalization compared to Whites. We
sought to further investigate the effects of race and ethnicity on
critical care outcomes in hospitalized COVID-19

patients within the ethnically diverse area of the District of
Columbia.

Methods: We performed a single-center, review of a prospective
registry of 233 patients hospitalized with COVID-19 at an urban,
academic hospital in Washington, D.C. Demographic and clinical
data was gathered from chart review. We compared mean
admission SOFA and APACHE scores, along with rates of ICU
admission, intubation and mortality between White, Black,
Hispanic, and Other ethnicities.

Results: Of the admitted patients 3.8% (n=9) were White, 70%
(n=166) were Black, and 17% (n=41) Hispanic, with 7.7% (n=18)
unknown or Other race. The mean admission SOFA score for
White, Black and Hispanic patients were 3.14, 2.65 and 1.88,
respectively. The mean APACHE scores for Whites, Blacks, and
Hispanics were 15.25, 17.85, and 14.75, respectively. 56% (n=5)
of Whites, 29% (n=48) of Blacks, and 41% (n=17) of Hispanics
were admitted to the ICU. Intubations occurred in 44% (n=4) of
Whites, 17% (n=28) of Blacks, and 37% (n=15) of Hispanics.
Mortality rates were 22% (n=2) , 30% (n=49) , and 29% (n=12) in
Whites, Blacks, and Hispanics, respectively.

Conclusions: According to estimates by the US census bureau,

the population of the District of Columbia is 46% White, 46%
Black, and 11.3% Hispanic. Our data demonstrates a
disproportionate hospitalization rate in minorities affected by
COVID-19. Despite lower ICU admission and intubation rates,
Blacks had a high mortality rate. There was a disproportionately
high utilization of the ICU care, intubation and mortality amongst
Hispanics. Further investigation is necessary to examine causes of
these significant health disparities and to prevent further health
inequalities amongst minorities.
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Interventions against Social Isolation of
Senior Citizens: A Systematic Review of
Existing Literature and Interventions
Developed during COVID-19

Social isolation and loneliness are widespread among the
elderly, especially those confined to living in nursing homes
and long-term care facilities. We completed a systematic
review evaluating the effectiveness of 22 interventions used to
combat social isolation in older adults. A scoring mechanism
based on The Joanna Briggs Appraisal Checklist was utilized
to understand the quality of the studies, minimize risk of bias,
and develop effective recommendations. Searches were
conducted in “MedLine”, “PubMed”, “PsycINFO”, and “Aging
and Mental Health” databases. There was an abundance of
literature pertaining to the negative consequences of isolation
in the older population, however there was limited research
regarding long-term interventions to combat isolation. The 22
studies were selected based on the following inclusion criteria:
interventions were targeted towards older adults experiencing
loneliness, a method was proposed to combat isolation, studies
recorded an outcome from participants and addressed
interventions to alleviate isolation, outcomes were reported to
analyze treatment impact, articles were published in English
and articles consisted of quasi-experimental, observational,
randomized clinical trials or systematic reviews. Studies
completed on group and person-centered interventions against
social isolation were the highest quality according to the
Joanna Briggs scores, and they addressed long-term
implications. In these studies, the social isolation experienced
by seniors decreased after the intervention, and this effect
continued in follow up studies. Other interventions such as
volunteering-based interventions also alleviated isolation;
however, follow-up studies were not completed to determine
long-term efficacy. Given the increase in social isolation faced
by seniors during the pandemic, the current literature on
interventions can be used by long term care workers to create
effective interventions to reduce social isolation.
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Factors associated with Clinical Severity
in Emergency Department Patients
Presenting with Symptomatic SARS-Cov-
2 Infection

Objective: To measure the association of race, ethnicity, comorbidities and
insurance status with need for hospitalization of symptomatic Emergency
Department (ED) patients with Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) infection.

Methods: This study is a retrospective case-series of symptomatic patients
presenting to a single ED with laboratory-confirmed SARS-CoV-2 infection
from March 7-August 9, 2020. We collected patient-level information regarding
demographics, public insurance status (Medicare or Medicaid), comorbidities,
level of care and mortality using a structured chart review. We compared
demographics and comorbidities of patients who were (1) able to convalesce at
home, (2) required admission to general hospital ward, (3) required admission
to intensive care unit (ICU), or (4) died within 30 days of the index visit.
Multivariable and univariable logistic regression analyses were performed to
report adjusted odds ratios (aOR) and the associated 95% confidence intervals
(95% ClI) with hospital admission versus ED discharge home and need for ICU
admission versus general hospital ward admission.

Results: In total, 993 patients who presented to the ED with symptoms were
included in the analysis with 370 (37.3%) patients requiring hospital admission
and 70 (7.1%) patients requiring ICU care. Patients requiring admission were
more likely to be Black or African American, to be Hispanic or Latino, or to
have public insurance (either Medicaid or Medicare.) In multivariable logistic
regression analysis comparing which patients required hospital admission,
Black race (aOR 1.4, 95% CI 0.7-2.8) and Hispanic ethnicity (aOR 1.1, 95% CI
0.5-2.0) were associated less with need for admission than public insurance
(Medicaid: aOR 3.4, 95% CI 2.2-5.4; Medicare: aOR 2.6, 95% Cl 1.2-5.3;
Medicaid and Medicare: aOR 3.6 95% CI 2.1-6.2) and the presence of
hypertension (aOR 1.8, 95% Cl 1.2-2.7), diabetes (aOR 1.6, 95% CI 1.1-2.5),
obesity (aOR 1.7, 95% CI 1.1-2.5), heart failure (aOR 3.9, 95% ClI 1.4-11.2),
and hyperlipidemia (aOR 1.8, 95% CI 1.2-2.9) were identified as independent
predictors of hospital admission. When comparing those who needed ICU
admission versus general hospital ward admission, Medicaid (aOR 2.2, 95% ClI
1.0-5.1) and Medicare (aOR 2.0 95% CI 0.7-5.8) were associated with ICU
admission but Black patients were less likely (aOR 0.6 95% CI 0.1 - 2.4) and
Hispanic patients were weakly (aOR 1.05 05% CI 0.54 - 2.02) associated with
ICU admission.

Conclusion: Comorbidities and public insurance are predictors of more severe
iliness for patients with SARS-CoV-2. This study suggests that the disparities in
severity seen in COVID-19 among Black and Hispanic patients may be
attributable, in part, to low socioeconomic status and chronic health conditions.
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Neuropsychological Assessment and
Self-reported Behavioral Outcomes in
Children and Adolescents with Turner
Syndrome

Turner syndrome (TS) is a genetic disorder characterized by the absence
of part or whole second X-chromosome in a phenotypic female. The
clinical presentation is extremely variable and includes skeletal
abnormalities, short stature, lymphedema, cardiac and renal
abnormalities, primary ovarian insufficiency, autoimmune disease, hearing
loss, metabolic syndrome and neurocognitive issues.

Girls with TS also exhibit a typical pattern of non-verbal learning issues,
with challenges in visual-spatial and executive functioning, attention and
memory. They also have a higher incidence of depression, anxiety and
social isolation. Mental health is an important priority for these patients
and their families, and timely recognition of psychosocial impairment can
significantly impact patients’ academic achievement and quality of life.
Data on self-reported outcomes in TS, however, are limited. A validated 4-
question short form was created from the PROMIS (Patient Reported
Outcomes Measurement Information System) Pediatric 25 question bank
to assess patient and parent self-reported scores for depression, anxiety,
and peer relationships in TS patients seen in the multidisciplinary TS clinic
at Children’s National Hospital between 1/1/2019 and 6/1/2020. Clinical
data were abstracted from medical records and correlated with PROMIS
scores. Descriptive analyses of the T-scores were completed using a non-
parametric Wilcoxon rank-sum test and the dyad results were analyzed for
agreement between parent and patient reporting. Completed
neuropsychology assessments from the same time frame were also
analyzed.

Data from 26 patients (mean age 13y, range 4.6-20.6y) were analyzed.
The median self-reported outcomes for anxiety, depression and peer
relationships did not differ from population norms, and parent and child
reported outcomes did not correlate except for the domain of anxiety.
These scores did not differ by height, age or estrogen supplementation.
Data from comprehensive neuropsychology assessments were also
reviewed (N=11, mean age 11.5, range 2.3-20.3y). As expected, these
patients had a higher incidence of autism spectrum disorder (3/11), ADHD
(2/11), global developmental delays (2/11), special education plans (8/11),
learning disorder with impairment in mathematical abilities (3/11),
abnormal speech (4/11), anxiety disorder (3/11), difficulties with executive
functioning (9/9), and impaired visual spatial abilities (5/9). Subjective
evaluation and parent interviews reveal common concerns about peer
acceptance and academic performance across all ages.

Our preliminary data suggest that generic PROMIS short forms do not
adequately capture TS specific emotional, neurocognitive and academic
challenges, and highlight the need for a validated disease-specific
questionnaire that captures the concerns of this population.
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Evaluation of Thromboelastography in
Patients with Gastrointestinal Bleeding

Introduction: Thromboelastography (TEG) is a low-cost, point-of-care
diagnostic test used to quantitatively assess platelet function, clot
formation, and fibrinolysis. TEG is increasingly employed to guide
transfusion therapy in trauma and surgical cases to decrease mortality
and blood product transfusion. These populations are distinctly
different from the medical population which carries different
comorbidities, risk factors and baseline antiplatelet/anticoagulant use.
The most common subset of medical patients with acute bleeding are
those with gastrointestinal bleeding (GIB). The utility of TEG in
patients with GIB is not well described. We sought to assess whether
TEG has a benefit in patients with clinically significant GIB by
examining blood product utilization.

Methods: Single-center, retrospective review of 558 patients admitted
to George Washington University Hospital with a diagnosis of GIB
between 01/01/2017 and 12/31/2019. Patient demographics,
comorbidities, APACHE Il and SOFA scores, vitals, and lab values
were collected from the medical records, as well as outcomes such as
vasopressor use, blood product use, and mortality. After exclusion, a
total of 51 patients that received TEGs and 176 patients that received
the standard of care (no TEG) were analyzed by multivariate analysis
to account for baseline differences between both arms.

Results: Analysis of the baseline variance between both study arms
demonstrated between-group differences for higher APACHE scores
(16.4 vs. 13.7, p&lt;0.05), higher rate of malignancy (37.9% vs. 18.5%,
p&lt;0.05), higher baseline lactate (4.1 vs. 2.9, p&lt;0.05), higher shock
index (1.2 vs. 1.0, p&It;0.05) in the TEG arm. After adjusting for these
differences the outcomes data demonstrated that utilization of TEG
resulted in 1.9 units more pRBC transfused at day 0 and 1.5 units
more FFP at day 0 - both results which demonstrated significance with
p&lt;0.05. In spite of the increased rate of transfusion within the TEG
arm, there was no difference in outcomes-based data including ICU
LOS, ventilator days, vasopressor use, in-hospital mortality, rate of
renal replacement therapy and incidence of transfusion-related
adverse events (e.g. TRALI, TACO, ALI).

Conclusions: The use of TEG for patients presenting with GIB resulted
in increased pRBC and FFP transfusions without any change in
clinical outcomes as compared to the standard of care. Our findings
underscore the need for an RCT to further elucidate the role of TEG in
medical patients before routine adoption of its use in these patients.
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The Effects of Comorbidity and Age on
Mortality in COVID-19 Patients: An
Application of the Charlson Comorbidity
Index

As of abstract submission, the SARS-CoV-2 coronavirus (COVID-19) has
killed over 2.5 million people worldwide. Early risk factors for mortality
were identified as advanced age and various comorbidities. As more
patients began requiring hospitalization and advanced airway
management, many hospitals faced equipment shortages. Resource-
limited areas overwhelmed by a heavy infection burden considered
ventilator rationing and withholding life-saving interventions from
individuals over a certain age due to inevitably increased mortality. To
build a better framework for resource allocation, we examined whether
healthy elderly individuals have increased mortality over their younger
counterparts with comorbid conditions. The Charlson Comorbidity Index
(CCl) is a popular risk adjustment tool for 10-year survival in patients but
was never applied to COVID-19 patients. We hoped to determine whether
age or the CCl is superior in predicting mortality in COVID-19 patients.

Between March — July 2020, a prospective registry containing all COVID-
19 admissions to George Washington University Hospital was created. A
receiver operator characteristic (ROC) curve was created for both age and
CCl as a predictor of mortality. Data was then divided into age brackets
with a breakdown of CCI quartiles for each bracket.

In total, 369 patients were studied. Mean age was 61.5 years and CCl was
3.91. The ROC curve for CCl yielded an Area under the Curve (AOC) of
0.6476 (0.57-0.72), while that for age yielded an AOC of 0.6737 (0.60—
0.75). ROC contrast estimation of these two predictors did not indicate that
one was significantly better than the other. However, analysis of age
groups by CClI revealed certain healthy older age groups with better
survival than their younger counterparts with comorbidities counterparts.
91-100-year-olds with a lower quartile CCl (0-5,6) had a 0-33.3%
mortality rate, markedly better than 81-90 year-olds with a CCl of 7
(57.1%) or 2 9 (75%) and even 61-70-year-olds with a CCl of 5-6 (53.8%)
and 7-10 (50.0%).

Comparing both age and CCI did not show a difference in mortality
prediction for the population represented in this registry. However, our
study suggests that one must reconsider withholding treatment from the
healthy elderly population, as these patients may have better survival than
their younger, but more comorbid, counterparts. Further studies are
needed to evaluate these trends and to possibly look at a larger COVID-19
patient sample, rather than just those admitted to GW hospital.
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Do COVID-19 Patients Who Received
High-Flow Nasal Cannula Have More
Comorbidities and Worse Outcomes?

Introduction:

High-flow nasal cannula oxygen therapy (HFNC) has gained attention
as an alternative respiratory support for critically ill COVID-19 patients,
however, the evidence behind HFNC has been unbalanced as it
covers various comorbidities in hypoxic and hypercapnic respiratory
failure. We sought to identify what group of patients needed HFNC
and to assess whether its use impacted length of stay and survival.

Methods:

A retrospective cohort study was performed at a single center urban
academic center. Data collected included age, gender, BMI, medical
comorbidities, length of hospital stay and mortality for all patients
hospitalized with COVID-19. We compared the characteristics of the
patients who received HFNC at any point during their hospitalization to
all patients hospitalized with COVID-19.

Results:

The total number of COVID-19 patients was 363. HFNC was used in
115 admitted patients, of which, 74 were in the ICU with a mean
length of stay of 7 days. Overall this group had an average hospital
length of stay of 15 days in total as opposed to 10.2 days in non-
HFNC utilizers. The most common comorbidities seen in the cohort
were hypertension (76.4%), diabetes mellitus (37.4%), asthma
(14.6%), COPD (11.24%), and obstructive sleep apnea (4.5%). In
patients who received HFNC, 41.2% survived compared to 71.8% of
all COVID-19 patients.

Conclusion:

Factors determining the outcome of patients using HFNC are not well
understood. Our patients who received HFNC were more likely to
have underlying cardiopulmonary disease than non-HFNC utilizers.
Furthermore, they had a longer length of stay and a higher mortality
rate in comparison to all COVID-19 patients. While we specifically
identified patients who received HFNC, some of these patients
received other forms of supplemental oxygen therapy during their
hospital stay which may confound the characteristics of this group. It is
also possible that patients receiving HFNC were sicker in general,
which may explain their disparity in mortality and hospital stay
duration. Further research needs to be done in order to clarify if HFNC
in COVID-19 patients, particularly those with cardiopulmonary
comorbidities, is beneficial in delaying escalation of oxygen therapy
and potentially prolonging survival.
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Potential Biomarkers for Severe ARDS in
the Setting of SARS-CoV-2 ICU Admission

Introduction/Hypothesis: Acute respiratory disease syndrome (ARDS)
is due to compromised lung oxygen exchange in the setting of severe
alveolar inflammation. This can be assessed and diagnosed using the
ratio of alveolar oxygen saturation (Pa02) to the fraction of inspired
oxygen (FiO2). In hospitalized COVID-19 patients, the role of trending
inflammatory markers to categorize levels of ARDS severity in the
clinical setting has yet to be established. In this study, we describe the
correlational relationship of five biomarkers to the PaO2/FiO2 ratio
(P/F ratio), a key diagnostic criterion, and a measure of severity in
ARDS.

Methods: This is a prospective cohort analysis of SARs-CoV-2
patients admitted to the ICU at a single urban academic center from
March to June 2020. Levels of endotoxin activity assay (EAA), CRP,
ferritin, LDH, and d-dimer were obtained from intubated patients
throughout their ICU stay. PaO2 and FiO2 values matching the same
days as the biomarkers and demographic information were abstracted
from the medical record. The inflammatory markers were matched to
the P-F ratios of the same day, and Spearman correlation analysis
was performed to detect the relationship between them.

Results: A total of 45 intubated COVID patients were included, with
baseline characteristics of: median age 55 years and 33% female,
62% Black, 27% Hispanic, 9% Asian, and 2% White. Spearman
correlation coefficient (p) showed statistically significant relationships
between P/F ratios and EAA, IL-6, CRP, and ESR, with respective
values of: p(89)=-0.2366, p=0.02; p(13)=-0.7143, p=0.006; p(77)=-
0.3670, p=0.001; p(17)=-0.5569, p=0.02. p was also calculated
between P/F ratios and Ferritin, D-dimer, WBC, and LDH with
respective values of: p(77)=0.0819, p=0.47; p(78)=-0.2105, p=0.06;
p(88)=-0.1046, p=0.33; p(73)=0.0420, p=0.72, showing no statistically
significant relationship between these variables.

Conclusion: EAA, IL-6, CRP, and ESR levels had a statistically
significant negative correlation with the P-F ratio. Elevations in these
biomarkers correlated with worsening P/F ratios, suggesting that they
could serve as useful biomarkers to predict ARDS severity. Additional
studies are needed to further understand the trend of these
biomarkers and validate their clinical use in prognostication in ARDS.
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Investigation of Factors Affecting
Providers’ Fear of Contracting COVID-19
During Intubations: Results from a USA
National Survey

Introduction: With more than 300,000 physicians infected with COVID-19,
preserving the wellness of providers is essential. Endotracheal intubation is a
hazardous procedure risking contraction of SAR-CoV-2 due to airway proximity
and aerosolization. Since an estimated 8% of COVID-19 patients eventually
require endotracheal intubations, there have been studies addressing the
safety concerns regarding COVID-19 intubations. In our study, we investigate
factors affecting providers’ fear of contracting COVID-19 during intubations.

Methods: In this multi-center cross-sectional study, we disseminated an IRB-
approved 24-question survey, pilot-tested for reliability and validity, to providers
from different specialties, training levels, and geographic locations across the
USA using a snowball sample approach to assess factors affecting providers’
fear when intubating COVID-19 patients. A scale of 1-10, with 10 being the
most fearful, was used to assess providers’ fear of contracting COVID-19 by
asking the following questions: “On a scale from 1-10, how would you rate your
fear of contracting COVID-19 during your FIRST intubation of a confirmed or
suspected COVID-19 patient?” A similar question was asked for subsequent
intubations. Data was analyzed using Pearson’s chi-squared, Mann-Whitney U,
and Wilcoxon rank tests.

Results: We analyzed 186 responses from providers at 32 hospitals after
excluding incomplete surveys and surveys that reported no experiences with
COVID-19 intubations. While there were no significant differences in fear levels
during the first COVID-19 intubation, providers with a history of quarantine for
potential COVID-19 exposure reported more fear during subsequent COVID-19
intubations than those without a history of quarantine (p=0.021, median 5 vs 4).
Factors that did not significantly affect the fear of contracting COVID-19 during
first or subsequent intubations included having a designated intubation team,
having children, being a primary caretaker for someone over the age of 80, and
having friends or close relatives contract COVID-19.

Conclusions: Fear is a known psychological response to quarantine. As the
provider’s fear levels during initial COVID-19 intubations were not significant,
increased fear of contracting COVID-19 during subsequent intubations can be
attributed to the negative psychological outcomes, financial loss, isolation, and
stigma associated with quarantine. This may also suggest that providers
associated their personal infection with a prior intubation, leading to increased
fear during future intubations. The cumulative risk of exposure from multiple
COVID-19 intubations could explain why providers experienced more fear
during repeat intubations. Educational interventions and psychological support
have been shown to improve the mental health of physicians combating the
COVID-19 pandemic.
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Exploring the Association between
Provider Years in Training and Comfort
and Fear Levels during Primary and
Subsequent Intubation Attempts of
COVID-19 Patients

Introduction: Given the risk of transmission, severe degrees of hypoxia, and
PPE requirements, providers have encountered additional challenges while
intubating COVID-19 patients. Several studies have demonstrated that senior
physicians are more likely to achieve successful endotracheal intubations on
the first attempt and show better confidence leading resuscitations. We explore
the association between provider age and years in training and comfort during
COVID-19 intubations.

Methods: In this IRB-approved national multi-center, prospective, cross-
sectional study, we used a snowball sampling approach to administer a 24-
question survey to providers across different specialties, training levels, and
geographic locations in the United States. This survey included questions
about the provider’s background, institutional training, and preparedness
intubating COVID-19 patients. Data was analyzed using Pearson's chi-
squared, Mann-Whitney U, and Wilcoxon rank tests.

Results: We analyzed 186 responses from providers at 32 hospitals. Providers
were more comfortable with intubation in general than with intubation of
COVID-19 suspected patients (median 10, IQR = 5-10, vs. 8, IQR = 1-10, p &lt;
0.0005). Providers with more than 16 years of experience reported greater
comfort with intubation in general and intubation of COVID-19 patients than
providers with 0 to 5 years of experience (median 10, IQR = 6-10, vs. 9, IQR =
5-10, p &lt; 0.0005 and median 9, IQR = 3-10, vs. 8, IQR = 1-10, p = 0.006).
Between primary and subsequent intubation attempts of COVID-19 suspected
patients, fear of contracting COVID-19 declined from a median rating of 7, IQR
=1-10, to 4, IQR = 1-10 (p &It; 0.0005). Across all age groups, there was no
difference in fear level during the first intubation attempt of a COVID-19
suspected patient. During subsequent intubation attempts, however, providers
aged 25 to 35 years old averaged a higher fear rating than providers older than
56 years old (median 5, IQR = 1-10, vs. 3, IQR = 1-9, p = 0.048).

Conclusions: This study demonstrated that older and experienced providers
were more comfortable with intubations in general and intubations of suspected
or confirmed COVID-19 patients. While all age groups experienced similar fear
levels during initial intubations of COVID-19 patients, providers older than 56
years old encountered less fear than providers aged 25 to 35 years old during
subsequent intubations. Despite heightened risk of infection due to age, it is
possible that older providers encountered less fear during subsequent
intubations due to more practice managing airways and greater confidence
with leading resuscitations.
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Endotoxin Activity as a Marker for
Disease Severity in SARS-CoV-2 Patients
in the ICU

Introduction/Hypothesis: Endotoxin Activity Assay (EAA) measures the
chemiluminescent response of the neutrophils to endotoxin using an
anti-endotoxin antibody, and elevations in EAA have been shown to
predict severity of illness in gram-negative bacterial sepsis. However,
its use has not been evaluated in SARS-CoV-2 patients who also
exhibit heightened inflammatory states. Our objective was to describe
EAA levels in SARS-CoV-2 patients and determine if EAA level
correlates with illness severity and mortality outcomes.

Methods: This is a prospective cohort analysis of SARS-CoV-2
patients admitted to the intensive care unit (ICU) at a single academic
center, from March to June 2020. EAA levels were obtained from each
patient on days 1, 2, and 7 of ICU stay. Levels were also taken for
onset of severe respiratory distress requiring intubation, hypotension
requiring vasopressors, and acute kidney injury. Demographics,
comorbidities, and illness severity variables were abstracted from the
medical record as well as hospital and ICU lengths of stay (LOS) and
in-hospital mortality. Initial EAA values were categorized into low
(&lt;0.4), intermediate (0.4-0.6), and high (&gt;0.6). Logistic and linear
regression analyses were used to compare initial EAA value with the
ICU LOS, hospital LOS, APACHE score, SOFA score, and in-hospital
mortality.

Results: A total of 94 patients were included in the study, with baseline
characteristics as follows: median age 65 years, 43% female, and
racial distribution of 72% Black, 23% White, and 3% Asian. The
median initial EAA was 0.67. Linear regression analysis showed the
following: ICU LOS (R2=0.0244, p=0.27); Hospital LOS (R2=0.0662,
p=0.07); In-hospital Mortality (OR=2.333, p=0.63); APACHE score (r=-
0.039, p=0.80), and SOFA score (r=-0.2136, p=0.16).

Conclusions: A positive correlation exists between EAA and hospital
length of stay (p=0.07), but a larger sample size may be required to
confirm statistical significance. There are no statistically significant
correlations between EAA and illness severity scores such as
APACHE and SOFA. Elevated levels of endotoxin as assessed by
EAA are seen in hospitalized COVID patients, but additional studies
are warranted to better characterize the role of EAA as an indicator of
mortality and illness severity in patients with SARS-CoV-2.
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Outcomes of Low Tidal Volume
Ventilation in COVID-19 Intubated
Patients

Introduction: Low tidal volume ventilation (LTVV), defined as 6 to
8cc of tidal volume per kilogram of ideal body weight (IBW), has
been shown to reduce mortality and days requiring invasive
ventilation when utilized in the acute respiratory distress syndrome
(ARDS). The degree of hypoxemia in respiratory failure
experienced in the SARS-COV2 infection (COVID-19) is similar to
ARDS from other respiratory pathologies; however, there appears
to be notable heterogeneity in lung compliance of COVID-19
patients as well as higher rate of mortality for ARDS supported
with invasive mechanical ventilation in COVID-19. It remains
unknown if lung protective tidal volume strategies confer a
significant benefit for COVID-19 ARDS as they do for ARDS due
to other etiologies. We aim to determine if LTVV was associated
with decreased mortality, ventilator days, ICU length of stay, or
decreased length of hospital stay.

Methods: A prospective observational study was performed with
inclusion criteria of a positive COVID-19 test and intubation for
non-operative indications. Ideal body weight was calculated to
determine whether or not each patient ever exceeded or achieved
LTVV, here defined as less than 6cc/kg of ideal body weight. The
primary outcome was mortality. The secondary outcomes were
length of stay in the hospital, ICU days, and ventilator days.

Results: A total of 75 COVID positive patients were intubated at
our facility. 60 (80%) of these patients died. Exceeding 6cc/kg IBW
LTVV trended towards more days in the ICU (p=.089) and number
of days intubated (p=.148), but only increased hospital length of
stay was statistically significant (p=.025). Patients who did
maintain LTVV at least one day did have decreased crude odds of
mortality at 0.281 (95% CI .0482-1.6395). LTVV was not
correlated with fewer ICU days (p=.846), number of days intubated
(p=.709), or length of hospital stay (p=.699).

Conclusions: Failure to maintain LTVV was associated with
increased mortality and hospital LOS. It also trended toward an
increase in ICU days days of mechanical ventilation. Further
prospective studies are required.
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Understanding Anxiety in the COVID-19
Pandemic Through Art Making: A
Heuristic Study

Throughout the current COVID-19 pandemic there have been
many unknowns surrounding the virus, transmission, and
proper precautions to take to mitigate risk. This has been a
challenging time full of change and it has been difficult to know
what is considered ‘safe.” The author of this study engaged in
an arts-based heuristic study to address symptoms of anxiety
and maladaptive behaviors that began during the pandemic. As
a student in the GW Art Therapy program there was a curiosity
as to how art making may help to better understand these
symptoms or alleviate them.

Cyanotype is an alternative photographic process that can be
used to create photograms, or imprints of objects placed on top
of the specially coated paper. The development process only
requires sunlight and water with the final product creating a
distinctive blue hue. The author of this study chose this
material due to its connection with nature and being outdoors-
something that is currently considered a safe practice in the
pandemic. Being outdoors within nature also has an inherent
healing quality lending to the choice to incorporate nature into
this study. The resulting artistic images will be used in
combination with visual journaling to further explore subjective
feelings, emotions, and anxiety in response to the pandemic.
To objectively measure anxiety a COVID-19 anxiety scale was
developed by the author based on the State Trait Anxiety Scale
(STAI) and the Coronavirus Pandemic Anxiety Scale (CPAS-
11).

This study is currently ongoing, however the author aims to
address the therapeutic benefits of working with the cyanotype
material and its process. This material and its therapeutic uses
have not been widely studied within the art therapy profession
and it is surmised that future interventions may be informed by
the results.

Implications for this study will provide information about this
material and how it could be more widely used within the field
of art therapy, especially when working with clients presenting
with anxiety symptoms.
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Around the Wheel in Thirty Days: A
Journey Utilizing the Potter’s Wheel to
Understanding One’s Chronic Pain with
Mug Making

This arts-based heuristic study was conducted to explore how
art therapy practices could be utilized to understand one’s
personal experience with chronic pain through mug making on
the pottery wheel. A secondary goal was to explore how the
pottery wheel might be utilized in art therapy interventions with
future clients who experience chronic pain. A mug was thrown
every day for thirty days. The McGill Pain Questionnaire was
completed at the beginning and end of the study. In addition, a
Likert scale was used to measure subjective pain pre and post
art making. This researcher began by looking at the current
literature to gather information on what art therapy
interventions with chronic pain. Utilizing the framework from
the ATR-N assessment (Hass-Cohen & Findlay, 2009), which
by design integrates emotional- cognitive bottom-up
processing, sensory processing, and a top-down modulation of
pain via cognition, a reflection worksheet was created. The four
drawing prompts from the ATR-N were utilized to break the
mug making process down into 4 sections which served as the
basis of reflection after each stage of mug making. These
reflections were used to complete the Grading Rubric for
Assessing Artwork (GRAA, Franklin, 2020). The GRAA
(Franklin, 2020) can be used to critically and objectively
analyze the process and product of one’s arts-based heuristic
study.

Results of the study suggested that the researcher's
awareness, understanding, and acceptance of subjective pain
seemed to increase throughout the process. The researcher
observed themes of acceptance of uncertainty and the
inevitability of mistakes that are underscored with those found
in existential theory. Together these themes can be used to
inform recommendations for the utilization of the potter’s wheel
and mug making as an art therapy intervention for pain
management.
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Investigation of Art Therapy Application
by Adopting Iranian Art and Culture

Objective: Iran is a country with rich art and culture in the early
developmental stage of the art therapy profession. Because of
Iran's history, the people have encountered traumatic experiences
like revolution and war. Iranians can benefit from art therapy, but
the theories and approaches have been developed in the West.
The goal of this project is to investigate the application of art
therapy by adopting art and art-making processes situated within
Iranian culture.

Method: The study used a qualitative method as a means of
program evaluation. A wellness oriented tele-art therapy
workshop series was offered by an Iranian-American art therapy
student to a group of 8 participants from Iran. The series was
weekly for 4 weeks covering the following topics: 1) Introduction;
autonomy 2) Peaceful connection; self-regulation 3) Where you
wish to be; fostering hope 4) The resourceful hands;
empowerment. The study also utilized heuristic and arts-based
research in order to document the facilitator’s response to the
workshop series.

Findings: Over the duration of the workshops, participants shared
stories that demonstrated isolation, hopelessness, and lack of
control that resulted from personal trauma, especially during the
COVID-19 pandemic and socio-political influences in Iran.
Participant self-reports and facilitator observation demonstrated
positive shifts in participants' emotional states at the end of the
workshops. Participants described that basing the art materials
and directives in Iranian art traditions made them feel more
comfortable and interested in the process. Thematic analysis
revealed several features of the use of Iran's art within the art
therapy that promoted these changes: empowerment, self-esteem,
sense of freedom and autonomy, self-awareness, connectivity
within self and others, and self-regulation.

Implications: The utilization of culturally responsive art materials
and methods derived from Iranian art into art therapy provided a
safe and comfortable space for the participants to explore
themselves freely. Using Iranian art materials and methods in Iran
has the potential to increase the effectiveness of art therapy,
create a bridge between Iranian and Western art therapy, and
ensure art therapy rooted in Iranian culture.
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Promoting Wellness at GW Through The
Incorporation of Sustainable Design
Features: The Future for The GW Colonial
Health Center

Now more than ever, the demand for wellness centers on
university campuses is high as concerns for student’'s mental
health continue to escalate. Sustainable and holistic design has
emerged as an efficient method for creating wellness prompting
spaces. The George Washington University has provided its
students with a health center on campus, however, introducing
sustainable practices and human well-being concepts to its design
could push the center to have a greater impact on its students.

My building concept is focused on bridging the gap between the
function and design of the health center to create a more holistic
space that further promotes student well-being. The site is located
on the GW Mount Vernon campus as it presents a stronger
connection to nature and biophilic elements. Incorporating aspects
of the WELL Building concepts and LEED standards into the
design were explored to foster an atmosphere of comfort and
healing. Shipping container structures were studied to introduce a
sustainable exterior, and sustainable furnishings and finishes were
used for the interiors.

The following concepts of the WELL certification, air, water,
nourishment, light, movement, thermal comfort, sound, materials,
mind, and community, were the foundation of creating the layout
and form of the building. Eight of the health and wellness guidance
crosswalks, (GSA Sustainable Facilities Tool) within the LEED
certification were also added to the building. The site location
combined with the two certifications generated a more productive
and holistic final layout for the new health center.

The final design presents a three-story building surrounded by
nature that is translated into its interior. The first level contains a
reception area, a section dedicated to therapy sessions for
students, and a separate area containing a meditation room,
therapy garden, and reflection pool. The second level promotes
everyday wellness habits as it houses a nutrition cafe and eating
area, yoga rooms, a gym, and classrooms for wellness
workshops. The final level includes single and double bedrooms
devoted to mental health retreats for students and visiting family
members. The shape of the building creates additional outdoor
lounge areas for students and faculty. Although this design is
unrealized, it prompts further discussion of how universities can
incorporate design strategies to improve their students' well-being.
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Dexmedetomidine in Alcohol Withdrawal
Syndrome: Are We Intubating Less?

Introduction: When used for sedation of non-intubated patients
during the treatment of alcohol withdrawal, dexmedetomidine may
reduce symptom severity while preventing respiratory depression.
The addition of dexmedetomidine to a Clinical Institute Withdrawal
Assessment (CIWA) based benzodiazepine treatment strategy,
the standard treatment modality for alcohol withdrawal, may
reduce benzodiazepine usage and ultimately the need for
intubation. We sought to determine whether the addition of
dexmedetomidine to a CIWA-based benzodiazepine protocol
reduced the risk of intubation for patients admitted to our intensive
care units with severe alcohol withdrawal.

Methods: A single center, retrospective cohort study at our urban,
academic medical center compared patients receiving
dexmedetomidine in addition to the standard CIWA-based
benzodiazepine protocol to standard therapy alone. Patients with
CIWA score greater than 7 between January 2019 and March
2020 were included. We collected demographic and clinical data
including CIWA score, benzodiazepine usage, dexmedetomidine
usage, and intubation. The primary outcome measure was
intubation. Odds ratio (OR) was determined for intubation events
based on exposure to dexmedetomidine and benzodiazepine
usage.

Results: A total of 68 charts were analyzed. The mean patient age
was 51, 54 patients were men. 44 patients received standard
CIWA-based benzodiazepine therapy without dexmedetomidine,
of these 24 (54.5%) were intubated during hospitalization. Twenty-
four patients received dexmedetomidine in addition to standard
therapy; 7 of these patients (29.1%) were intubated, with OR =
0.34 [95% CI: 0.12-0.99; p=0.048]. The mean CIWA score was
14.9 for the standard therapy group and 17.4 for the group
receiving dexmedetomidine (p=0.21). The mean dose of IV
lorazepam given in the 12 hours prior to intubation were 0.9 mg for
the standard therapy group and 1.8 mg for the dexmedetomidine
group (p=0.65).

Conclusions: In this series of patients with severe alcohol
withdrawal syndrome, the addition of dexmedetomidine to CIWA-
based benzodiazepine therapy correlates with a significantly lower
frequency of intubation. No significant benzodiazepine-limiting
effect was demonstrated. Future prospective analysis is necessary
to explore the relationship of these observations.
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Newcomer Multilingual Learners’
Experiences in High School: A Case
Study of Communities of Practice and
Sense of Belonging

This holistic, single-site case study elevated the voices of more
than 400 newcomers from 34 countries, speaking 21
languages, and examined their experiences and feelings of
belonging, arriving, and participating in a U.S. high school
newcomer program community of practice. It was more
important than ever to examine belonging in high school
communities of practice for newly arrived immigrant students
during a socio-political climate of xenophobia, racist rhetoric,
Black Lives Matter social uprising, policy uncertainties for youth
with deferred action on deportation, “Muslim bans,” and
COVID-19 immigration and travel bans. Utilizing sociocultural
theory (Vygotsky, 1978), Wenger’s (1998b) community of
practice framework, and Allen and Kern's (2017) belonging
framework to understand the distinctive newcomer MLL
experience in high school, a large administration of a survey
with 391 respondents, 14 online student interviews, and
student documents served as data. Implications and
recommendations critically examined structures, practices,
climate, and actions to foster a sense of belonging for
newcomers. This case study provided nine connective points
where this bounded community of practice fostered a sense of
belonging for newcomers. Schools are a safe haven for newly
arrived students. This research also highlighted how language
and translanguaging (Garcia, 2009; Wei, 2018) bind together a
newcomer’s experience and can support, or dismantle, feelings
of belonging, connection, value, and acceptance.
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They Have Always Been There: Education
Support Professionals as Informal
Mentors to Adolescent Students

This study explored Education Support Professionals’ (ESP)
experiences informal mentoring relationships with adolescent students
at their schools, asking the following research question: How do ESP
describe their experiences informally mentoring adolescent students?
This question was broken down into two sub-questions: a) How do
ESP describe their interactions and engagement with students they
informally mentor? b) What do ESP describe as factors that mediate
their interactions with students they informally mentor?

To answer these questions, the researcher interviewed seven ESP
from across the U.S. and belonging to a diverse range of ESP families
(e.g., transportation, custodial, clerical, paraeducator, etc.). The
interview protocol and analytical approach used an Activity Theory
model.

Three key findings emerged from the data: 1) In describing their
mentoring interactions with adolescent students, ESP focused on their
efforts to show their student mentees kindness, make them feel
welcomed at the school, build their confidence and independence, and
support them with family issues. ESP also described student mentees
seeking them out for support and showing signs of appreciation for
their support. 2) ESP described feeling they were viewed as 'lesser
than' by teachers and administration in their school or school district,
which they saw as limiting their opportunities to act as a team with
other school staff to help educate the whole child. 3) ESP described
their lack of inclusion in policy decisions and the policy-making
process at the school and school district levels, as well as their lack of
high-quality training, as factors that limited their opportunities to
mentor adolescent students.

Several policy and research implications emerged from this study.
Education leaders at the school and district levels should invite ESP to
into the education process of students and provide high quality
training on supporting students with both teachers and ESP learning
together. Research implications include the recommendation that
recruitment efforts avoid using terms such as “mentor,” since nearly all
of the ESP interviewed for this study explained that they did not see
themselves as mentors. Researchers should also seek to collect
longitudinal data that examines the impacts of ESP on student
outcomes, as well as conduct research that employs direct
observations of ESP-student interactions.
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Improving Recruitment and Retention of
Undergraduates into STEM Teaching

Our research addresses how to improve the recruitment and
retention of STEM teachers for high need schools through
service scholarships like the GW Noyce Scholarship Program
and on-campus support. Grounded theory was used to
structure and guide our research. Noyce staff interviewed and
surveyed GWU students who are enrolled in teaching-focused
courses, including Noyce Scholarship recipients committed to
teaching after graduation. WebEx interviews were conducted,
and the questions related to student perceptions of STEM
teaching careers, service scholarships, the GW Noyce
Scholarship program, and university efforts to promote
teaching as a viable career path. Interviews were anonymized
and coded to identify emergent themes in STEM student
experience. Major themes that arose from the interviews
included influence of academic advisors, career flexibility, fear
of burnout, campus culture, service scholarship as recruitment
tool, mentorship, financial burden and contextual teaching. The
procedures for our work reported here with human subjects
had the approval of our Institutional Research Board.
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A Critical Literature Review of Sexual
Education for Adolescents with
Intellectual and Developmental
Disabilities

A lack of comprehensive sexual education in special education
classrooms is a standard, socially unjust practice with the
potential to negatively impact the socialization, safety and
quality of life of adolescents with intellectual and developmental
disabilities (ID/DD). The voices of individuals with ID/DD and
their unique socio-sexual experiences should be at the center
of sexual education approaches. Unfortunately, this is not the
case in many special education settings, and research on
effective sexual education practices for diverse learners is
limited. This crucial area of education is often overlooked in
special education settings, leaving students without the sexual
knowledge and support that they need to navigate their
transition into adulthood. It is critical that special education
programs honestly and openly evaluate current practices in
sexual education to determine whether or not instruction is truly
comprehensive in covering the social, emotional and sexual
needs of adolescents with ID/DD. This critical literature review
evaluates existing sexual education curricula for students with
ID/DD, discusses barriers to providing high quality and
comprehensive sexual education in special education settings,
and provides recommendations for addressing those barriers to
create sexual education learning experiences that are sensitive
to neurodiversity and individual student needs. This critical
review provides relevant information to educators and
researchers alike for informing future practice and research on
the topic of sexual education in the special education
classroom. This review encourages educators and researchers
to center the voices and experiences of individuals with ID/DD
and their families to increase the safety and well-being of all
students.
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The Ecology of Campus Sexual Assault:
A Latent Class Analysis

Campus sexual assault (CSA) is a pervasive problem among
US college students. Large scale, methodologically similar
studies frequently find that between 20-25% of women and 6-
7% of men are sexually victimized during their time at 4-year
colleges and universities in the US (Cantor et al., 2015, 2019;
Fisher, Cullen, & Turner, 2000; Krebs et al., 2007; Krebs,
Lindquist, & Barrick, 2011). CSA is frequently associated with
mental and physical health problems including depression,
anxiety, PTSD, suicidality, insomnia, chronic pain, and
gastrointestinal problems, making it a significant public health
concern for institutions of higher education (IHEs; Campbell,
Dworkin, & Cabral, 2008; Carey et al., 2018; Golding, 1999;
Leone & Carroll, 2016; McDougall et al., 2016; Potter et al.,
2018). Despite the dearth of research literature on CSA, there
are several significant problems that have plagued the field
from painting an accurate picture of the scope and context of
the problem, including methodological challenges to gathering
accurate incidence and prevalence rates and inconsistent
language across research studies. The present study serves to
partially fill the research gap by taking a latent variable mixture
modeling approach to campus climate survey data in order to
uncover subgroups of students based on their responses to
elements of campus climate and understand the predictive
capabilities of both individual and environmental variables as
they relate to those latent subgroups. The purpose of the
present study is to utilize a process-person-context framework
in order to examine individual factors within the larger campus
environment and sociopolitical landscape.
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Perceptions of the Assistant Principal
Position from School Principals in Puerto
Rico

At the time | conducted this research study, the Puerto Rico public
school system did not include an AP position in their school leadership
structure. Using quantitative descriptive statistics research, |
conducted this study to assess the knowledge and perceptions of PR
school principals regarding adding an assistant principal (AP) position
into the PR public school system. | chose a Distributed Leadership
Practice (Spillane, 2006) theoretical framework as the lens for the
study. In the research study, | measured the willingness of school
principals to delegate or distribute certain administrative, managerial,
and instructional leadership duties to an AP. For the literature review,
| investigated three primary factors described in a conceptual
framework: (1) The School Principal Role and Responsibilities, (2) The
School Assistant Principal Role and Responsibilities, and (3) The
Puerto Rico School System’s History and Evolution. The literature
review revealed that the AP position could serve as a training field for
principals, and that APs are a resourceful support to school principals
(Barnett et al., 2012; Oliver, 2005).

The study had two primary research questions: (1) What are the
perceptions of serving principals in Puerto Rico regarding the potential
role and responsibilities of an assistant principal? (2) What is the
degree of understanding and knowledge of serving principals in
Puerto Rico regarding the roles and responsibilities of an assistant
principal? For data collection, | used an electronic survey sent to a
population of 1,292 school principals in public schools, with 486
responses at a 37.6% response rate. | designed the 24 question
survey with demographic, Likert scale, and open-ended questions.

The data results revealed a statistically significant rate of support
(52.1%) for delegating a portion of the principals’ administrative and
instructional leadership duties to an assistant principal. The study’s
results answered the research questions. The findings supported
adding the AP position into the PR school system using a leadership
practice model (Spillane, 2006). School principals named three
primary responsibilities AP’s could share: administrative
responsibilities, support with instructional leadership, and student
discipline. In addition, findings revealed females more inclined to
delegate instructional leadership than males and that principals with
more years of service in the PR school system supported adding an
AP position into the PR school leadership structure. In a challenging
school environment, the assistant school principal becomes an asset
for the school principal, if there is synergy and coupling of vision for
change and improvement shared by both school leaders (Morgan,
2018).
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Multiple Case Study: Developing Leader
Adaptive Capacity within Contexts of
Increasing Complexity

As a proxy to the increasing complexity facing the armed
services, this multi-case study analyzed the formal and informal
development of adaptive capacity in fire service leaders within
the context of increasingly complex situations driven by
urbanization and climate change. Triangulating interviews,
observations, and documentation review, this study included
two urban fire service cases impacted by past complex climate
events: City of Gatlinburg Fire Department in Tennessee where
Chimney Tops Il mega fire occurred in November 2016 and the
fire service in Harris County, Texas where extreme flooding
from Hurricane Harvey occurred in August 2017. This study
sought to answer the primary research question: How do fire
service leaders develop adaptive capacity within complex
situations? Measured in lives and structures lost, the problem
of increasing complexity in the fire service increases the
criticality of localized adaptivity. This study contributes new
empirical insight into how organizations support and enable
leaders’ development of adaptive capacity. This study
synthesized aspects of professional responsibility and
complexity leadership theories to conceptualize the complex
and socio-material (webs of connected human, social, and
material) dynamics that give rise to and support leader
development of adaptive capacity. This study found three
interconnected practices of shift duty, individual professional
development, and incident response within and across which
leader adaptive capacity developed. Moments of emergent
leadership and professional learning found in this study
developed leader adaptive capacity across these practices.
These developmental moments broadened the socio-material
webs which leaders leveraged to adapt within the complex
situations of incident response. This study’s practical
implications may benefit several audiences including leaders in
the fire service and other high stakes professions, those that
design and facilitate leader development, and professional
associations, among others. This study also contributes one
theoretical lens to delve into the complex and socio-material
aspects of leader adaptive capacity development.
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The Lived Experience of Parents
Experiencing Poverty While Navigating
The Special Education Process

This research study was situated in the policies of the Individuals with
Disabilities Act (IDEA) and motivated by the different ways parents
from different socioeconomic groups navigate special education. IDEA
requires parents to make informed decisions about their child’s special
education needs. It assumes access to information is the same as
having competency to navigate and utilize that information. In schools,
much of the information in special education is provided in writing. The
Parents Rights and Procedures manuals that describe parents’ rights
throughout the special education process are often written at a high
school and greater reading level. Parents of low socio economic
status (SES) communities tend to achieve lower levels of education
than those not of low SES communities. If parents of a child with a
disability from low SES communities are unable to access the written
information to make informed decisions about their child’s needs, how
do they access and utilize information in their decision making
process? How is their decision making experience impacted by the
information they do/do not have when making decisions for their
child’s special education needs?

This phenomenological study examined the lived experience of nine
parents from low socio economic communities as they made
educational decisions about their child(ren) with special needs. Each
parent qualified for free and reduced lunch and had a child that was
currently receiving special education services. The study utilized a
hermeneutic phenomenological approach to identify both the details of
the parents lived experiences and how each made sense of their
experience. Through the lens of a Heuristics and Biases Framework,
data was analyzed to identify key themes about the parent’s lived
experiences.

Findings for this study were organized into themes that included the
importance of communication, establishing positive relationships, the
emotional toll on parents and difficulty finding information. Findings
highlighted the significance of interactions in socio academic settings
as well as how parents use the information they have to make
decisions. The findings of this study add dimension to our
understanding of this phenomenon and further develop the literature
on the experiences and expectations put upon parents of children with
a disability from low socio economic communities. The findings also
have implications for further research, institutional attitudes and
policies, as well as curricular and pedagogical approaches.
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Unpacking Teacher Well-being: A Mixed
Methods Measurement Study

This study used a convergent, quantitative dominant mixed methods
design to investigate the construct of teacher well-being. Three-
hundred-forty-five teachers participated in quantitative data collection
which included the Teacher Well-being Scale (TWBS; Collie et al.,
2016), the Teacher Subjective Well-being Questionnaire (TSWQ;
Renshaw et al., 2016), the Workplace PERMA Profiler (Butler & Kern,
2016) and the Brief School Climate Inventory (La Salle et al., 2018).
Among these participants, thirteen participated in additional semi-
structured interviews. Quantitative data was analyzed using
confirmatory factor analysis and item response theory. Qualitative
data was analyzed using content analysis. Data were brought together
through joint displays and analyzed using a novel process, integrated
factor analysis.

Quantitative findings suggest that existing teacher well-being scales
hold pre-established structural properties and are associated with
other, related scales, but item fit varied. ltem response theory
revealed model-fit challenges using recommended response
categories. Model-fit improved for both the TWBS and TSWQ once
response categories were reduced. Additionally, some items were
flagged for poor fit.

Qualitative findings indicated that teacher well-being includes factors
at both the individual and environmental level. Specifically, individual
dispositions such as having a positive attitude or ability to handle
setbacks, supportive leadership, and collaborative school climates
emerged as key facilitators of well-being. Job specific stress related to
workload and negative relationships emerged as key barriers to well-
being.

Integration of quantitative and qualitative data was supported by a
process of integrated factor analysis. Scale items and qualitative
codes were compared for areas of convergence (alignment) and
divergence (disagreement). A revised teacher well-being scale is
proposed based on integrated findings.

Synthesis of quantitative, qualitative, and integrated results suggest
the following key findings: (a) teacher well-being is a multidimensional,
psycho-social construct that must include both individual and
environmental factors; (b) individual dispositions contribute to
teachers’ experiences and well-being at work; (c) the primary barriers
to teacher well-being include job specific stress external to teaching;
and (d) revising response categories can lead to stronger use and
interpretation of teacher well-being scales.
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The Role of Emotion in Transformative
Leader Development

This study examines the process of navigating emotions in
transformative leader development, and is comprised of an
analysis of interviews with senior leaders who have
experienced executive coaching in the past 12 months.
Emotions affect the deep structures that motivate and guide
leaders’ thinking and action, but the leader development
literature does not provide a sufficient explanation for the role
of emotions in transformative development. Therefore,
executive coaches and adult learning practitioners lack a
conceptual framework to facilitate the leader’s experience of
emotion. The primary outcomes of the study are deeper
understandings of how emotion catalyzes or impedes the
development journey, and identifying the conditions necessary
to engage and stay in the journey. The study reveals a bias for
explaining cognitive processes and leads to under theorized
roles of emotions in deep learning processes in adulthood.
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Feasibility of Developing Intercultural
Competence via International Education
Initiatives

Significant events during the years 2020-2021 have underscored
the field of international education’s need to confront its
relationship with its traditional goals of peace, cooperation, and
mutual understanding and community calls for social justice.
Chronologically, a few of these events include De Wit calling for a
more ethical approach to internationalization than the current
emphasis on branding and competition; the pandemic
underscoring the hyper-focus on mobility-based initiatives in
international education and associated privileges required to
participate; the murder of George Floyd sparking global protests
against anti-blackness; and multiple violent incidents against Asian
Americans highlighting the need for solidarity building between
communities. This paper considers intercultural competence as a
shared value between international education and social justice
and provides an example for how international education can
rethink its purposes and outcomes in a way that centers social
justice. This paper reviews 38 articles from twenty-one peer-
reviewed journals and two published books over a 30-year period
in five countries, and presents mainstream and alternative
definitions of intercultural competence; common assessment tools
and critiques; examples of both mobility- and campus-based
international education initiatives that can enhance students’
intercultural competence; and evidence of the importance of
faculty professional development and aligned attitudes for
facilitating students’ intercultural competence. The analysis found
alternative definitions emphasize a fluid process and the inclusion
of marginalized groups; assessment tools are deficient in
assessing an etic perspective and require customization to
improve accuracy; study abroad and internationalizing the
curriculum (IoC) have potential as avenues for facilitating students’
intercultural competence development, in which loC is more widely
accessible; professional development and aligned attitudes are
essential for faculty intercultural competence development and
facilitating students’ intercultural competence; and caveats to
success include international education initiatives as just the
beginning of the process and the requisite institutional investment
in human resources.

Primary Presenter
Erica Drayer

Status

Graduate Student - Masters

Authors

Erica Drayer

Research Mentor/
Department Chair

Deniece Dortch

86



RESEARCH SHOWCASE

EDUCATION

GRADUATE SCHOOL OF
EDUCATION AND HUMAN
DEVELOPMENT

Urban American Indian Students
Negotiating Civic Identity

This critical participatory ethnographic study examines the
negotiation of civic identity by urban Indigenous students in
public high school social studies classes, a Native youth
council, and the civic environment of a school in Washington
State, where the Since Time Immemorial curriculum is
mandated in social studies classes. Using Safety Zone and
Tribal Critical Race theories to understand the experiences of
students, stories from observations and participant interviews
and focus groups are employed as data. This study found
connections between students’ land/s and Nation/s,
participation in service and activism with other Nation/s, a
caring teacher, family civic connections, curricula that centers
American Indian history and current events, and school were
vital to these negotiations. The study found these spaces were
“zones of sovereignty” forwarding survivance and self-
determination for students. Student understanding of
Indigenous civic constructs of sovereignty, self-determination,
dual citizenship and an understanding of federal Indian policy
are explored as sites where they created and sustained their
own civic identities inside and outside of school.
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Degrees of Relevance: A Basic
Qualitative Study of How MBA Students
Make Their Education Relevant as They
Cross Boundaries Between School and
Work

The purpose of the study was to explore how working
professionals enrolled in MBA programs make their education
relevant. This inquiry was guided by the following central research
question: How do students enrolled in MBA programs make their
education relevant as they cross boundaries between school and
work? The central research question was supported by three
subquestions: What are the objects crossing the boundary
between the MBA program and students’ workplaces? How do
MBA students broker learning at the boundary? At what level are
interactions occurring and to what end?

Grounded in social constructivist epistemology, a basic qualitative
method was chosen for this study. Data were collected through 18
semi-structured interviews with 10 students and eight learning
partners, 18 field notes that described the context of the interview
and early insights from the data collected, and 28 documents such
as course descriptions and work presentations. Study participants
shared a total of 39 critical incidents of learning that crossed the
boundary between school and work. Data were analyzed and
synthesized to produce three overall themes, which were
translated into a typology of four relevance-making types, which
provided the basis for 10 participant profiles. Then, patterns of
content, process, and outcomes for each type of relevance-making
were analyzed and synthesized.

This study found that relevance-making differed by type and
depended upon students’ intentions for Innovative Climbing,
Identity Switching, Introspective Exploring, or Fast Founding. In
Innovative Climbing, students integrated new business concepts
from school at work in order to earn promotions. In Identity
Switching, students changed how they saw themselves and how
others saw them in order to change where they work. In
Introspective Exploring, students reflected upon their experiences
in ways that informed their career goals. In Fast Founding, a
student rapidly introduced business concepts from school into the
workplace to sustain his business venture. It was through
discovering or realizing these intentions that relevance was made.
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Effectiveness of Community-Based
Hemorrhage Control Education

Background: Trauma is the leading cause of death among
people 1 to 44 years of age. Rural residents are 14% more like
to die from a traumatic injury than their urban counterparts due
to untimely and ineffective emergency treatment in the
prehospital setting, inequitable access to the most
comprehensive trauma centers, and a lack of locally
implemented injury prevention programs. Although bystanders
with bleeding control (BCon) knowledge and skills are vital to
the survivability of a traumatic medical emergency, only 0.5%
of ldahoans have completed STOP THE BLEED®.

Objectives: Implement an evidence based BCon course that
teaches participants how to identify life-threatening bleeding
and control it with pressure, packing, and tourniquets. The aims
were to increase participants’ willingness and confidence to
use lifesaving techniques, reduce their concerns about
assisting trauma victims, and increase their knowledge of basic
BCon.

Methodology: A pre-post same subject design was used.
Thirty-three participants were recruited through convenience
sampling, with the exclusion of children < 12 years of age. A
22-item survey was administered prior to, immediately after,
and within four months of training. Descriptive statistics were
used to report all variables. Willingness, confidence, concerns,
and BCon knowledge were analyzed using McNemar’s test or
a paired t-test, as appropriate.

Results: Our sample consisted primarily of white (97.0%)
females (57.6%) between 60 and 79 years of age (36.4%).
Immediately after training, participants were more likely to help
a stranger (70% vs 96.7%; p = 0.021) or render aid without a
BCon kit (60% vs 86.7%; p = 0.008). Confidence also improved
significantly (63.3% vs 96.7%; p = 0.002). The average number
of concerns decreased from 2.17 in the pretest to 1.63
immediately after training (p = 0.047) and to 1.54 within four
months (p = 0.006). BCon knowledge scores improved from
74.3% before training to 91% immediately after training (p &lt;
0.001) and remained 88.3% within four months (p &It; 0.001).

Conclusions: The STOP THE BLEED® course increased
willingness, confidence, and knowledge related to BCon, while
reducing concerns.
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Establishing a “Patient-Centered Medical
Home” for Patients with Post-Acute
Sequelae of SARS-Cov2 Infection (PASC):
A Pilot Program in An Urban, Academic
Setting

In November 2020, leaders in the George Washington University Medical
Faculty Associates Divisions of General Internal Medicine (DGIM) and
Infectious Diseases (ID) piloted a clinic based upon the Patient-Centered
Medical Home Model for patients with the multisystem Post-Acute Sequelae of
SARS-CoV-2 (PASC) who have ongoing symptoms beyond the acute phase of
COQOVID-19. Similar models have been established at partner institutions to
share experiences, practices, and knowledge and also develop unified clinical
metrics: Washington University in St. Louis, UCLA, University of Chicago, and
the Veterans Affairs Medical Center. Several GW internal medicine residents
have volunteered to participate in the GW Recovery Clinic Pilot to better
understand educational needs for management of an emerging condition.

The comprehensive care model includes: thorough symptom history acutely
and chronically, focused physical exam, COVID-19 course, assessment of risk
factors for severe disease, transmission mode, and any medical care sought
and treatments received. This is paired with

direct linkages as indicated, to neurocognitive testing, rehabilitation services,
and specialist referrals (e.g. Pulmonology, Cardiology, Neurology, Physical
Medicine & Rehabilitation, and Cognitive). As a clinical research learning
experience for medical residents, patients who have documented positive
SARS-CoV?2 test are invited to participate in the GWU COVID-19 Specimen
Bank for investigational purposes. Rehab therapists were positioned in the
clinic to provide assessments and referrals, and have empirically noted
improvement in some PACS symptoms such as postural hypotensive
symptoms through therapy. Importantly, PASC clinic visits serve as an
opportunity to provide reassurance and education as appropriate, which we
view as critical to address patient’s unease and uncertainty in the face of a
global pandemic.

Anecdotal evidence from our experience in PASC clinic will likely be a powerful
tool for hypothesis generation. It appears the vast majority of patients seen
were never hospitalized, and the incidence of PASC as a function of severity of
initial presentation remains to be determined. Furthermore pre-existing medical
and psychiatric illness may constitute an independent risk for PASC and
possibly influence treatment. Importantly, an initial cohort of patients accessing
the clinic had higher health literacy levels allowing for easier access of
resources. Broadening the reach of the clinic with strategies focused upon
reaching communities of color and those who had severe COVID-19 are
important next steps in model expansion. Given the high demand, primary care
providers and residents are being trained to see PASC patients to ensure high
value care with appropriate linkages within our medical home model.
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Stuck at Home: The Impact of a COVID-19
Registry on Medical Education

Objective:

The COVID-19 pandemic compelled U.S. medical schools to
suspend clinical rotations and transition to virtual curricula. Our
institution sought to supplement students’ education by creating a
medical student-run COVID-19 patient registry. This registry
research project was designed to provide an opportunity for
medical students to contribute to a needed health service goal by
documenting the clinical characteristics of COVID-19, while
supporting experiential and collaborative learning about this
patient population and research methodology. The purpose of this
study was to develop and utilize a survey tool to characterize
medical students’ perceptions of their learning through
participation in this team-based registry research project.

Methods:

Students were surveyed about their experience with this registry,
assessing their perceptions regarding impact on clinical
knowledge/skills, documentation/hospital operations, altruism, and
research process, with select questions modeling principles of
informal learning as it applies to the medical education context.
Quantitative data and open-ended comments were analyzed in
order to characterize the impact of registry work on informal
learning.

Results:

Survey response rate was 62.7% (32/51). 87.5% of respondents
affirmed that participation supplemented their medical education.
78% of participants felt they contributed to the COVID-19
response. 68.8% of students endorsed they gained a better
understanding of research methodology, and 87.5% intend to
pursue independent research from the registry data. Students
commonly reported positive experiences with mentorship,
improving their clinical knowledge, teamwork, and sense of
altruism through work on the registry.

Conclusion:

This registry experience serves as a mechanism for informal
learning that can be utilized to augment education during future
surges when in-person clinical experiences are not feasible or are
considered unsafe.
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Safety Enhancement for Deep
Reinforcement Learning in Autonomous
Separation Assurance

Separation assurance is difficult for autonomous air traffic
control systems due to the complex air traffic environment.
Conventional separation assurance models often fail to keep
safe with the uncertainty in offline execution. In this paper, we
present a safety module for deep-reinforcement-learning-based
air traffic control application to support autonomous separation
assurance. The proposed module directly addresses both
model uncertainty and state uncertainty to improve safety.

Our safety module consists of two sub-modules namely state
safety sub-module and model safety sub-module. The state
safety sub-module is based on execution-time data
augmentation method to introduce state disturbances in the
model input. On the other hand, the model safety sub-module
is a Monte-Carlo dropout extension that learns the posterior
distribution of model policy. We demonstrate the efficacy of the
two sub-modules in an open-source air traffic control simulator
with challenging environment settings. The numerical
experiment results show that the safety module helps the deep
reinforcement learning agent significantly enhance its safety
performance in autonomous separation assurance task.
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Short-Range Order in SiSn Alloy

SiGeSn alloys have been long viewed as homogeneous
random solid solutions. In contrast to this view, our very recent
study has demonstrated GeSn alloys exhibit a short-range
chemical order (SRO) where solute atoms are found to
significantly repel each other in their 1st nearest neighbors.
Employing a computational strategy that combines Density
Functional Theory (DFT) calculation with Monte Carlo (MC)
sampling, we found SiSn alloys also exhibit a strong SRO, but
different from GeSn, such that SRO is reflected by a depletion
of solute-solute 2nd nearest neighbors. This finding not only
unveils the key role of SRO in group IV alloys but also
substantially extends our general understanding of SRO in
alloys.
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The Influence of Leg Shape on
Thermoelectric Performance under
Constant Temperature and Heat Flux
Boundary Conditions

Today, an important portion of the energy produced goes
unused in the form of waste heat, leading to serious loss of
efficiency. To address this issue, thermoelectric generators
offer the potential to convert waste heat into electricity, making
them a promising option for thermal management. Comprised
of a series of electrically conductive legs, thermoelectric
generators can benefit from intricate leg shapes which are
laborious to fabricate via conventional manufacturing methods.
The advent of novel manufacturing techniques such as additive
manufacturing, interchangeably termed as 3D Printing, enables
such leg shapes with minimal material loss. However, there is
litle knowledge about what shapes are beneficial in
applications with differing thermal conditions. This work
determines the effect of different thermoelectric leg designs on
thermoelectric device performance. Various leg geometries
(rectangular prisms, prisms with interior hollows, trapezoids,
hourglass, and Y-shape) were modeled numerically to
determine their thermal and electrical performance under
constant temperature and heat flux boundary conditions. Two
well-established thermoelectric materials, bismuth telluride and
silicon germanium, were modeled to capture both low and high
temperature application cases, respectively. Per the analysis
results, hourglass-shaped thermoelectric leg with a constant
hot side temperature manifested the best thermal and electrical
performance, since it yielded more than double the electrical
potential and maximum power output compared to the
conventional rectangular shape when the cold side is exposed
to natural convection boundary condition. Under a constant hot
side heat flux, the reverse trapezoid-shaped leg resulted in
almost double the electrical potential and a 50% increase in the
power output compared to the conventional leg shape. In
particular, this research shows that considering leg shape
alone is insufficient: varying boundary conditions (which reflect
different device operating conditions) result in different
performance values for the same leg shapes. These findings
underscore the significant effect of leg geometry on electrical
and thermal performance of a thermoelectric leg, as well as the
importance of taking the device operating conditions into
consideration when selecting the best leg shape.
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Characterization of 3D-Printed GelMA
Scaffolds for Tissue Engineering
Applications

Gelatin methacrylate (GelMA) is a popular scaffold material in
tissue engineering research because it is highly biocompatible,
biodegradable, and 3D printable. The eventual goal is to use it
for tissue replacements, avoiding the problems associated with
allografts and autografts. Improved material characterization of
GelMA is necessary to optimize preparation techniques, tune
properties to match specific native tissues, and evaluate
scaffold performance. Acoustic characterization is particularly
desirable due to its non-destructive nature, making it a
promising method for in vivo monitoring. In the present study,
three concentrations of GelMA were 3D printed using
stereolithography at varying ultraviolet light crosslinking times.
Ultrasound pulse-echo techniques were employed to evaluate
the physical properties of the scaffolds. Utilizing this non-
destructive acoustic characterization procedure, parameters
including speed of sound, acoustic impedance, and attenuation
were measured. To further evaluate the material properties of
the scaffolds, compression testing was also performed.
Physical parameters of GelMA were found to be similar to
those of native soft tissues, demonstrating that GelMA
scaffolds are biomimetic. Furthermore, increased GelMA
concentration resulted in faster sound speeds and higher
Young’'s moduli. Acoustic characterization proves to be a
promising technique in evaluating the structure and function of
scaffolds non-destructively.
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Harnessing the Power of Open Innovation
to Design Complex Engineered Systems

Organizations are increasingly faced with complex socio-technical
problems, and have looked to Systems Engineering’s (SE)
methodologies to solve them. However, SE’s approaches and
tools have not been able to solve these problems effectively—with
delays, cost overruns, and underperforming systems as a result.

To address this gap, we are exploring how new approaches—
open innovation (Ol) in particular—could expand and bolster SE’s
toolbox. Ol taps into a broad array of problem solvers for their
input on a specified problem. With high-profile examples of
success like the DARPA Grand Challenge, Ol is a promising
phenomenon to explore. As such, we are studying the theoretical
underpinnings of open innovation and connecting those to existing
SE theory. This will expand and strengthen SE theory, but also
help us craft new, grounded approaches for practitioners to
deploy.

For this work, we draw on data from multiple settings and employ
diverse research approaches. First, we conducted two longitudinal
observations of Ol programs within NASA to gather real, in-depth
data: Asteroid Grand Challenge program between 2013 and 2016,
and the Centennial Challenges Program between 2016 and 2020.
Second, we ran in silico experiments to abstract and model the
dynamics we observed in the field—the interaction between
problem architecture, problem solvers, on cost and solution
performance. Lastly, we ran in vivo experiments to test the
impacts of the interventions that our work suggested. We launched
17 robotic design challenges on the Freelancer platform, receiving
255 detailed design solutions from 139 participants. The strengths
of each research approach reinforce our contributions across our
research portfolio.

Our preliminary contributions address why and how to employ Ol
approaches for complex problems. Why: the (within discipline)
crowd produces good, in-depth solutions which can outperform the
organization’s equivalent systems. Besides the solutions, these
approaches also provide a rallying point for the relevant
community and a catalyst for follow on technical development.
How: solution performance depends on the problem solver(s) and
the architecture of the problem. While internal experts might not be
needed to solve (all parts of) the problem, its formulation is crucial
to leverage the crowd. As such, the organization needs to carefully
match the problem’s decomposition to their solving capabilities.
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Pairwise Interaction between Newtonian
Drops in Viscoelastic Matrix

Suspension of drops in Non-Newtonian fluid is omnipresent in
many natural and industrial phenomena such as, chemical and
material processing, food processing, flow of slurries, paints
etc. Macroscopic properties of these suspensions dependent
on the microscopic behavior of drop deformation, orientation,
inter-particle interactions and cross-stream migration. In the
limit of dilute emulsions, the complex flow behavior can be
understood by simply taking into account the interaction
between two drops. In most of the applications, owing to the
small size and velocity, the flow is dominated by inertia less
Stokes flow which is linear and reversible. In Stokes flow,
colliding particles follow their streamlines after collision due to
the reversible nature of the flow. Drop deformation and
viscoelasticity breaks the reversibility of flow and thus affects
cross stream separation between two drops after collision. This
study focuses on the hydrodynamic interaction between two
equal sized Newtonian drops suspending in a shear flow of
viscoelastic fluid. The viscoelastic fluid is modeled using FENE-
CR constitutive equation and the flow equations are solved
using front-tracking method. The main non-dimensional
numbers, important in this study, are Capillary number (Ca)
which measures deformability of drop and Weissenberg
number (Wi) which measures viscoelasticity of fluid. The focus
of this work is to understand the effect of viscoelasticity of
surrounding fluid in the final cross-stream separation between
two interacting drops. The study shows that, elasticity of
surrounding fluid reduces cross-stream separation between
drops after collision. At particular Ca, increase of Wi
monotonically decreases both cross-stream separation and
drop inclination angle. At lower Wi, increase of Ca decreases
final cross-stream separation, whereas, at higher Wi, increase
of Ca increases final cross-stream separation. Thus, it is
possible to identify two regions where either of these two
competing effects dominate. We are continuing our work to
learn more about these observations.
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The Impact of Artificial Intelligence on
Mental Health in Women of Color and
Underrepresented Communities

With the rise of Artificial Intelligence and the forward
movements towards the Fourth Industrial Revolution, it is no
surprise that studies show the impact it has on everyday life.
However, there are instances of people being impacted by
these forward moving technologies in different ways. There
seems to be an unjust and unbalanced experience as indicated
by Women of Color and people in underrepresented
communities. The impacts go as far as infringing upon the
mental health of these individuals causing them to experience
high levels of anxiety, elevated cortisol and stress levels, as
well as an increase in harmful behavior which has been
prevalent during this time of COVID. With the algorithms being
created, there are unconscious biases that go into play that can
cause advantages and disadvantages for people of different
backgrounds and socio-economic backgrounds. With the
incorrect usage of Al, there can be harmful effects on the
quality of life. There are solutions that can be presented to
ensure more responsible and ethical Al. In this study, | will
show the effects and various uses within these communities.
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Artificial Intelligence for Real-Time
Topology Identification in Power
Distribution Systems

With the increase in demand for electricity and the number of
end-use consumers, the operation and control of power grids
have become more and more complex and challenging.
Ensuring acceptable reliability and quality of the electricity
supply has become particularly important to every aspect of our
electrified economy. Due to the growing deployment of Micro-
Phasor Measurement Units (uPMUs) in power distribution
grids, an abundance of high-resolution measurements is
available that can be harnessed for smarter operation and fault
analyses in power distribution networks. Traditional models
have revealed limitations on the network topology identification
which may occupy manpower and material resources with no
guaranty to effectively restore power in a short time period
when facing faults and other disruptions. This paper suggests
and implements a machine learning framework that uses the
MPMU measurements as inputs and provides a full observation
of the network topology in real-time. Specifically, the proposed
framework employs a Convolutional Neural Network (CNN) to
identify the physical state of the power network at all times. We
evaluated the framework on the IEEE 34-node test feeder,
where the experiments show that the proposed CNN can
achieve a promising performance with high accuracy even
when the yPMU measurements contain noises and missing
entries.
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Site Selection Decision Support Tool
Using Geographic Information Systems
and Multi-Expert Analytic Hierarchy
Process

Site selection, the process of locating alternatives for

new facilities, is a complex and crucial decision faced by
growing companies. Organizations often employ time
consuming and informal market research techniques, which
may fail to capture institutional knowledge or consider all
feasible alternatives. Advancements in geographic information
systems (GIS) have allowed for analytical methods to be
adopted, but current GIS based methodologies may only be

able to study a small area using expensive software, hardware,

or data. The goal of this project is to create a decision support
tool that can study a large area using open source GIS
software and publicly available data, without the use of high-
performance computing. The project client is a business that
combines an urban winery, a multipurpose venue,

and a restaurant into one facility. The company’s site selection
problem focuses on finding locations where there is a high
demand for their products and services. Requirements
elicitation was performed on several experts, and group
aggregation techniques were applied to the traditional analytic
hierarchy process (AHP) to generate weights for various
decision criteria. Data for each criterion was standardized into
a consistent scale and then loaded into GIS map layers. A
weighted overlay technique was implemented to rank feasible
alternatives in map form. Intermarket analysis was conducted
using variables that capture an area’s demand for weddings
and corporate events, which are the company’s key sources of
revenue. Variables that capture demand for the organization’s
services include labor availability, existing event infrastructure,
and wine consumption in the target region. Intra-market
analysis is performed to provide granular recommendations by
capturing factors such as crime statistics, accessibility, and
proximity to complementary businesses. Recommendations
were provided at a “census block group” level of granularity.
Sensitivity analysis was performed to test model robustness,
and model accuracy was validated through ex post analysis of
the firm’s existing locations. Opportunities exist to apply the
underlying methodology presented in this project for other
companies in various industries to address site selection
problems.
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Machine Learning-Based Integration of
Numerical Simulations with Experimental
Observations of Soil Liquefaction

Liquefaction of soils continues to be a major cause of soil
failure during earthquakes. This project intends to assess and
predict the liquefaction strength of Ottawa F65 sand through
laboratory experiments and numerical simulations. The
laboratory experiments include a series of stress-controlled
monotonic and cyclic direct simple shear tests conducted at
vertical stresses of 40 kPa and 100 kPa to investigate the
stress-strain-strength response of Ottawa F65 sand under
different monotonic and cyclic shear stress loading conditions.
A fiber optic sensing approach to evaluate the horizontal
stresses that develop during direct simple shear tests is
implemented using 3D printed fiber-embedded soil confining
rings. Parallel to the experimental campaign, a series of
nonlinear finite element simulations are conducted to assess
the suitability of direct simple shear tests to obtain the stress-
strain-strength response of soils. These simulations
specifically evaluate the effects of boundary conditions and
system compliance. Observing the overall consistency of the
numerical simulations with the experimentally obtained
response of the soil, selected Machine Learning (ML) models
are trained on a dataset collected from extensive laboratory
experiments and numerical simulations for a specified set of
normal stresses, cyclic stress ratios, initial shear stresses and
relative densities. The ML models are then used to predict the
stress-strain-strength response of Ottawa F65 sand under new
normal stresses and new cyclic stress ratios.
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Non-ldealities in Memristor Devices and
their Impact on Training Algorithms

Resistive switching (memristor) devices are a promising
emergent technology which can be programmed and can store
synaptic weights in artificial neural networks thanks to its ionic-
driven physics of operation. Large scale memristor matrices
have potential for hardware implementations of energy-efficient
and compact training in machine learning. However, this new
device technology has non-idealities due to its manufacturing
and inherent physical phenomena inside the device that
prevent software-equivalent accuracies at the system level.
Our results show that when Stochastic Gradient Descent
(SGD) is used for training, the performance rapidly declines for
highly non-ideal devices, even for a simple three-layer
perceptron on MNIST. We have investigated the Mini-Batch
Gradient Descent (MBGD) approach in the context of device
non-idealities, asymmetry, and nonlinearity. Convergence
curves for different batch sizes show a consistent increase in
performance with the increased batch size, despite device non-
idealities, but is highly sensitive to the learning rate. While very
promising, MBGD is very memory-intensive. We are proposing
the use of decomposition methods to alleviate this issue. The
streaming batch principal component analysis (PCA) algorithm
and non-negative matrix factorization (NMF) algorithm uses
low-rank decomposition of the gradient during mini-batch
training in order to benefit from improved accuracies and
reduced memory overhead. This work shows results of this
streaming batch PCA and NMF algorithms implemented for
different ranks, batch sizes, and realistic memristor models and
performing close to software-equivalent accuracies on a multi-
layer perceptron network training on the MNIST dataset. These
promising results open the way to efficient memristor-based
machine learning accelerators.
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Measuring Gender Bias in Word
Embeddings of Gendered Languages
Requires Removing the Grammatical
Gender from the Vector Space

Numerous studies have shown that machine learning (ML) models
can learn human-like biases and perpetuate them in society. For
example, it was revealed that Amazon’s recruiting engine
discriminated against female candidates as males have traditionally
dominated the tech industry. Word embeddings, which learn numeric
vector representation for words based on word co-occurrence patterns
and have applications in tasks such as automated resume screening
are examples of biased ML models. It has been demonstrated that
implicit human biases are replicated and quantifiable in English
embeddings. However, in addition to learning semantic information
such as gender bias, word embeddings learn syntactic information as
well. This complicates measuring bias in word embeddings derived
from grammatically gendered languages, as these languages assign
gender to nouns and enforce accompanying words to agree with the
gender. Word embeddings learn grammatical gender signals via the
association between nouns and their gender, which outweigh social
gender bias in magnitude. For example, although matematicas
(Spanish translation of mathematics) is a concept that is traditionally
male-related, the feminine grammatical gender of matematicas
interferes with quantifying the stereotypical male-math association that
is learned by the embeddings. As a result, bias quantification methods
like the Word Embedding Association Test (WEAT) need to first
remove grammatical gender information to measure bias in gendered
languages. For the first time, this study generalizes WEAT from
English to six grammatically gendered languages of French, German,
Italian, Polish, Russian and Spanish which belong to different
branches of the Indo-European language family. The study introduces
methods to identify, evaluate and remove grammatical gender signals
from word embeddings iteratively via linear discriminant analysis
(LDA) and support vector classification (SVC). Analyses were
performed on FastText embeddings, which are trained on text corpora
consisting of more than 10 billion tokens for each of the languages.
After removing grammatical gender, results demonstrate that the
computed bias scores from the embeddings match the aggregate
stereotype-congruent ground truth scores reported by millions of
human subjects in social psychology who are native speakers of these
languages. This research demonstrates that although grammatical
gender and semantic gender bias signals are entangled, they are to a
great degree independent of one another in word embeddings.
Furthermore, the suggested method provides a tool to further
investigate the relationship between language structure and
semantics.
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Rheological Study of Scaffold
Degradation in Vascular Grafting
Applications

Degradable polymeric materials have been used in ultrafast dissolving
applications such as vascular grafting, drug delivery and 3D printing.
Porous, polymeric scaffolds are designed for controlled delivery of
nutrients that support osseous tissue growth and vascular formation.
Premature degradation of the scaffold material may occur due to
pulsatile nature of blood flow and mechanical loading. As a
consequence, uncontrolled material release may impede tissue
engraftment and neovascularization. Therefore, developing an
understanding of the time-scales of polymeric prosthetic degradation
is essential in designing predictable and tunable scaffolds for vascular
grafting applications.

We experimentally observed the degradation of prefabricated
scaffolds of hygroscopic materials such as polyvinyl alcohol (PVA) that
undergo swelling, rupturing, and large-scale material release via
structural degradation. We hypothesized that the scaffold material
being released in the surrounding media will impart a change in the
material properties of the media such as apparent viscosity and
viscoelasticity and set out to investigate this phenomenon using a
standard a strain rate controlled, rotational rheometer (DHR-2, TA
Instruments Inc).

In our experiments, PVA scaffolds of known mass were placed in well
plates in a medium that facilitates the growth of cells, such as human
endothelial vein cells (HUVEC). At various time-instances the media
was extracted from the well plates and tested using a strain-rate
controlled, rotational rheometer with a cone and plate geometry at 37
degrees Celsius (human body temperature). The scaffolds were not
inoculated in this study to avoid the additional material release
components from cellular waste that may obfuscate the data due to
the scaffold material release. Each measurement is recorded three
times and averaged. The rheometer calibration and limitations due to
low torque and secondary flow effects were carefully considered while
estimating the zero and infinite viscosities. We characterized bulk-
scale viscosity variation due to scaffold material degradation as
function of time and over a range of shear rates that encapsulate in
vivo conditions in the human vasculature.

We have achieved a preliminary understanding of scaffold
degradation for PVA material in cell growth facilitating media. This
study will facilitate development of biodegradable polymeric-scaffolds
with predictable degradation characteristics for biomedical and clinical
applications such as vascular grafting and osteochondral
regeneration.
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Green Coal Production Plant Modeling

As many institutions are moving towards decarbonization, the coal
industry is slowly declining and exploring new markets. During the
last three years, teams from The George Washington University
and Mississippi State University have worked on a joint research
program that aims to produce three new patented products
derived from coal: absorbents for water remediation, soil fertilizer,
and low-emission coal pellets. These new environmentally-friendly
products could potentially revitalize the coal industry. However,
there is currently no existing plant ready for production of these
products and the design of a high-performance plant is paramount
to achieving this new market.

The production line of the plant consists of processes that the coal
will undergo, each product having its specific path to obtain the
desired attributes. Therefore, the project goal is to create a plant
design and a simulation model of the production line, as well as a
user guide that presents a detailed summary of analyses
performed to increase plant throughput and reduce risk.

The creation of an accurate simulation model for the production
plant will be accomplished in five steps. The first is obtaining data,
which will occur through both research (including technical
manuals and scholarly articles) as well as expert elicitation from
the client. This step is necessary in designing a plant layout that
satisfies the system constraints while meeting the client’s
demands. The second step will be a flow rate analysis in Microsoft
Excel to explore the introduction of different optimization
techniques using buffers within the production plant. In the next
step, a simulation model will be created in Simio software. The
fourth step will include the actual implementation of the Simio
model to study efficiency and risk analysis of the production line.
The fifth and final step will be devoted to the development of a
user guide for the client to explain the usability of the Simio model
and draw conclusions for the client to implement.

The anticipated benefits of this project are to illuminate issues that
will affect the utilization of the production line and to provide the
client with strategies to improve the flow of the overall production
line. Furthermore, a simulation model will allow the client to have
better control over how the production line operates. The user
guide that accompanies the model will also provide useful insights
into how and when certain controls can be implemented on the
production line and their potential adaptation to future changes of
the plant.
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Thermodynamic Analyses of an Ejector
Refrigeration System for Disaster Relief
Applications

Natural disaster-prone regions such as Puerto Rico are facing adverse
effects of climate change during the Atlantic hurricane season. From
June through November annually, challenges arise for the
preservation of medicines, vaccinations, food, agricultural produce,
and clean water. Hurricanes Dorian and lota, in 2019 and 2020,
respectively, were category-5 storms that caused damages worth
billions of US dollars. The damages led to recurring long-term power
outages and impending refrigeration requirements for essential food
and medicines. For example, insulin was inadequately supplied due to
the failures in cold supply chain networks.

To address this need, a low-cost, ejector-based refrigeration is being
designed considering the use of environmentally friendly refrigerants
and implementing sources of waste heat. The system incorporates a
supersonic ejector that works on the mechanism of (i) entrainment
between the primary (driving) flow and the entrained refrigerant
(driven) flow and (ii) turbulent mixing to compress the refrigerant.

The experimental data for ejector efficiency and entrainment ratios
under self-entrainment mode were acquired for air as the working fluid
in previous studies. In this study, (2-D axisymmetric) numerical
simulations were performed with air using COMSOL Multiphysics
software (version 5.5) to understand the supersonic flow patterns via
velocity, pressure, and turbulent kinetic energy fields. This numerical
solver is finite element-based and incorporates high Mach number
flows with the k-epsilon turbulence model. Thermodynamic analyses
of the ideal reverse Carnot refrigeration cycle were performed using
an in-house Python program (EjecRef v 1.0) utilizing ASHRAE data to
visualize ejector-based refrigeration cycles on pressure-enthalpy and
temperature-entropy graphs. The conditions of entrainment ratios,
total pressures, and total temperatures were parameterized and the
state of the evaporator and ejector efficiency was initialized in the
EjecRef program. The R134a (1,1,1,2-tetrafluoroethane) and R290
(propane) refrigerants were chosen for these systemic simulations
considering their global warming potentials (GWP), ozone depletion
potentials (ODP), and lower flammability limits (LFL). The combination
of experimental data, simulations, and thermodynamic analyses
utilizing the EjecRef program (v 1.0) provide realistic design
constraints such as cooling capacity and coefficient of performance
(COP).

The Atlantic hurricane season causes intermittency or loss of grid-
based power systems, thus, creating an imminent need to preserve
essential food and medicines. The insights gained from these
analyses will help facilitate the development of the low-cost ejector-
based refrigeration system for off-grid disaster applications.
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Association between Increasing Agricultural Use
of 2,4-D and Population Biomarkers of Exposure:
Findings from the National Health and Nutrition
Examination Survey, 2001-2012

To combat weeds resistant to commonly used herbicides, alternative
methods of weed control have been adopted utilizing application of a
secondary herbicide. The widespread use of combination herbicide
products has driven up demand for 2,4-D, a phenoxyacetic acid
herbicide widely used to control weeds on lawns, turf, and a variety of
crops. The objective of this study was to examine trends in 2,4-D
urinary biomarker concentrations to determine whether increases in
agricultural application of 2,4-D in the US have resulted in an increase
in population exposure.

NHANES data with available urine 2,4-D biomarker measurements
from survey cycles between 2001 and 2012 were utilized. Participants
with missing relevant data were excluded, resulting in a total of 12,059
(90.30%) participants. Urine 2,4-D values were dichotomized using
the highest LOD level across all cycles (0.40 ug/L). Because use of
2,4-D has not increased linearly over time, the amount of 2,4-D used
in crop applications was analyzed as a predictor of exposure. Amount
of 2,4-D applied was estimated using a variety of pesticide use data
sources published by the U.S. government.

Of the 12,059 participants included in the study, 3855 (31.25%) had
urinary 2,4-D levels above the dichotomization threshold. The
frequency of higher level of exposure significantly increased, from
17.0% to 39.8%, over the series of surveys (p&lt;.0001). The adjusted
odds ratio for high 2,4-D exposure level associated with pounds of
2,4-D utilized in crop applications (per million pounds) was 1.065 (95%
Cl 1.043-1.087, p&lt;.0001). Several of the models demonstrated an
increased odds ratio for higher level of exposure in specific age and
sex groups. For children ages 6-11 (n=1887), the adjusted odds ratio
was 1.095 (95% CI 1.055-1.137, p&lt;.0001), while for participants age
60 and older (n=2529), the adjusted odds ratio was 1.095 (95% CI
1.069-1.121, p&lt;.0001). For women of childbearing age (20-44)
(n=2063), the odds ratio was 1.081 (95% CI 1.049-1.115, p&lt;.0001).

This study demonstrates that as average annual use of 2,4-D
increased, individuals had increased odds of having higher levels of
2,4-D detected in their urine. With the expectation of increasing
agricultural use of 2,4-D, the strong association between crop
application and human exposure is concerning, particularly with
respect to certain vulnerable populations who appear to be more
highly exposed than the general population.
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Association between Decline in eGFR and
Prior Dysuria among Nicaraguan
Sugarcane Workers

Background. Nicaraguan sugarcane workers have an elevated
prevalence of chronic kidney disease of unknown origin, referred
to as Mesoamerican Nephropathy (MeN). Work in the sugarcane
industry may involve exposure to climatic heat and strenuous
physical labor, suspected contributors to the development of MeN.
These same factors increase the risk of dysuria and crystalluria
which may be a source of transient kidney injury, though it is
unknown if dysuria leads to a decline in kidney function.

Objective. In a longitudinal study of sugarcane workers, we
examined whether experiencing dysuria was associated with
subsequent reduced kidney function.

Methods. Male workers at a sugarcane company in Nicaragua
were sampled within job and year between July 1997 — June 2010.
Months worked were abstracted from employment records and
occurrence of dysuria and serum creatinine measurements were
abstracted from medical records. Estimated glomerular filtration
rate (eGFR) was estimated and categorized into two binary
categories, &lt;90 (at least mild loss of kidney function) and &lt;60
(at least mild to moderate loss of kidney function) mL/min/1.73m2.
To examine the relationship between prior dysuria diagnosis
(ever/never) and eGFR outcome, logistic regression based on
generalized estimating equations for repeated events was used.
Based on the regression, we reported the odds ratio (OR) and the
95% confidence interval (Cl), controlling for age, cumulative
months worked, proportion time worked in cane cutting, and period
of the harvest season.

Results. A total of 1,676 eGFR measurements were made across
190 workers. 134 workers had at least one dysuria diagnosis, and
72% of eGFR measurements were preceded by a dysuria
diagnosis at an earlier time. Experiencing an eGFR &lt; 90 and &lt;
60 were both associated with ever having a dysuria diagnosis in
adjusted models, with OR=2.26 (95% CI 1.40, 3,66) and OR=3.82
(95% CI 1.79, 8.15), respectively.

Conclusion. Dysuria diagnosis was associated with low eGFR
measurements. These findings suggest that crystalluria may
contribute to subsequent transient changes in kidney function,
though more research is warranted.
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Does Neighborhood Access to Green
Space Influence the Prevalence of
Childhood Obesity in Cities Globally? A
Systematic Review

Background: Green space plays a vital role in promoting
physical activity and hence has potential to contribute to
reducing childhood obesity and improving health.

Objectives: This systematic review examines the association
between access to green space and childhood obesity.

Methods: Following the Navigation Guide framework, literature
searches were conducted in SCOPUS and PubMed. Of the
219 studies retrieved, eight studies met the inclusion criteria
and were assessed for methodological quality and strength of
the evidence.

Results: The majority (87.5%) of papers found some positive
association between access to green space and childhood
obesity, but the strength of association was inconsistent and
mixed across studies. Several studies found that the
relationship varied by factors such as age, level of physical
activity, socioeconomic status, media use, and green space
measures.

Discussion: Further studies are necessary to confirm the
results and minimize the effect of confounders such as physical
activity and diet. Additionally, using an effective and single
approach to measure green space features can lead to more
consistent findings.
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Particulate Matter Exposure and
Association with Atopic Dermatitis: A
Systematic Review

Atopic dermatitis is a chronic inflammatory condition that can
cause itchiness, rashes, cracked and dry skin, and sensitive
skin, and is a growing concern in children. Two of the most
common triggers of atopic dermatitis are genetics and
environmental triggers, including air pollution. Particulate
matter is an air pollutant that has become an increasing health
concern all around the world. Many previous studies have
shown an association between particulate matter and asthma
exacerbation and development. However, the evidence for
increased risk of atopic dermatitis and skin irritation is limited.
The exact mechanism by which atopic dermatitis is
exacerbated or developed also remains unclear. We conducted
a systematic literature review to investigate the association
between exposure to particulate matter and atopic dermatitis
among children. A total of seven studies were identified and
reviewed following the methods and principles of the
Navigation Guide. The articles studied associations between
particulate matter and atopic dermatitis symptoms in children
aged 0 to 6 in two East Asian countries, and the main
population of interest across all studies was infants, toddlers,
and young children. The majority of studies reported a positive
association between air pollution exposures and risk of atopic
dermatitis, although there were differences in types of air
pollutants studied. More research studies are needed to
understand the long-term effects of prolonged exposure to
particulate matter and how this may affect the skin barrier in
children and as they grow up.
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The Mobilization of Contaminants from
Superfund Sites to Adjacent Communities
Due to Severe Water Events

Introduction: As climate change increases the severity of water
events, toxicants can be mobilized from contaminated sites to
adjacent communities. There are countless toxic sites across
the United States, and the EPA has 1344 “Superfund” sites
currently on their national priorities list to be

remediated.

Methods: In this review, | utilize The Navigation Guide
methodology to assess the literature regarding the relationship
between Superfund sites and the migration of hazardous
substances due to severe water events. A comprehensive
literature search of Pubmed, Proquest Environmental
Sciences, and Scopus yielded five studies that fit my inclusion
criteria.

Results: These studies examined a variety of outcomes,
including changes in trace elements in tap water, toxicants in
soil, and surface water contamination. All studies found at least
one positive relationship between a water event and
contamination in an adjacent environmental media, but |
determined the overall strength of the research to be limited.

Discussion: The body of literature was weakened by
confounding and the lack of adequate baseline measurements
for contamination levels in proximal communities, despite the
Superfund sites being designated national priorities before the
occurrence of each severe water event. This is an urgent
environmental justice issue. The communities that neighbor
Superfund sites are disproportionately minority, educationally
disadvantaged, below the poverty level, and linguistically
isolated. Both the results of the studies and the limitations
within the literature highlight the need for thorough monitoring
and expedited remediation.
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Rainfall and Diarrheal Disease: A
Systematic Review Assessing Effect
Modification by Improved Drinking Water,
Sanitation, and Hygiene

Background: Despite global efforts, diarrheal disease continues
to be a leading cause of death globally. Climate change is
expected to increase the global burden of diarrheal diseases
through changes in the global water cycle, including changes in
frequency and intensity of hydrometeorological events, and
threats to water, sanitation, and hygiene (WASH) infrastructure.
Rainfall and WASH are important factors in the spread of
diarrheal disease; however, little is known about how rainfall
and WASH interact to impact diarrheal disease. The objective
of this review was to assess the evidence for the interaction
between rainfall and WASH on the outcome of diarrheal
disease.

Methods: We conducted a systematic literature review using
the Navigation Guide approach. We searched PubMed and
Scopus for studies that assessed an effect modification
relationship between rainfall and water, sanitation, or hygiene
and the outcome of diarrheal disease. We conducted a
qualitative assessment of the quality and strength of the
evidence.

Results: Of the 441 unique search results, 4 studies met the
inclusion criteria and were included in the final review. Based
on the limited number of studies, low quality of the body of
evidence, and inconsistency in results, we determined that
there is insufficient evidence that improved WASH modifies the
effect of rainfall on diarrheal disease.

Discussion: Given that climate change is expected to increase
the already large global burden of diarrheal disease, it is crucial
that we understand how WASH interventions and rainfall
interact to impact diarrheal disease. More large-scale studies
and flexible research funding are needed to investigate this
question.
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Wildfires and Children's Mental Health: A
Systematic Review

Background: As climate change leads to more frequent and
intense natural disasters, the need for comprehensive
research-based recovery strategies are vital for future
generations.

Objective: The Navigation Guide methodology was applied to
determine whether there was an association between wildfire
exposure and adverse mental health outcomes in children.

Methods: The Navigation Guide methodology was utilized to a)
specify the study question, b) select the evidence, and c) rate
the quality and strength of the evidence. Previous literature
dictated the protocol for conducting a comprehensive search of
the literature, and relevant studies were identified using
prespecified criteria. Each study was evaluated for risk of bias
and then the body of literature was rated for the quality and
strength of the evidence provided.

Results: There were ten included studies in this review based
on the inclusion and exclusion criteria. Through narrative
analysis it was shown that wildfire exposure could lead to an
increase in adverse mental health symptoms in children across
all studies. However, the risk of bias was determined to be
generally high across studies and the body of evidence was
deemed low quality.

Conclusion: Based on the Navigation Guide, there was
inadequate evidence that wildfire exposure was associated
with adverse mental health outcomes. However, future
research and investment in mental health and disaster
recovery is needed to fully address this issue.
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Pesticide Exposure and Polycystic Ovary
Syndrome (PCOS): A Systematic Review

Background: Polycystic ovary syndrome (PCOS) is one of the
leading causes of infertility globally, but little is understood
about the environmental exposures that contribute to its
development. Environmental pesticide exposure is common,
and many pesticides are considered endocrine disrupting
chemicals.

Objective: This paper applied The Navigation Guide systematic
review methodology to examine the association between
pesticide exposure and PCOS in humans.

Methods: The literature published prior to December 9, 2020
was searched for studies with original, population-based data
that matched pre-established inclusion criteria. The risk of bias
was assessed for included studies and the body of evidence
was graded for overall quality and strength.

Results: Six studies were identified that met the established
inclusion criteria. The risk of bias across the six studies was
generally “low” or “probably low”, and the overall body of
evidence was graded “low”. A meta-analysis was not
conducted due to heterogeneity of study data.

Discussion: The body of evidence included for review
suggested some positive association between pesticide
exposure and PCOS, but inconsistency and imprecision were
observed across the studies. Heterogeneity was observed in
the variety of pesticide exposures measured. A majority of the
studies used small sample sizes and wide confidence intervals
were observed.

Conclusions: This review found that there is “inadequate”
human evidence that exposure to pesticides is associated with
PCOS in females. Further population-based study of a variety
of populations is needed to understand more about the
potential association between pesticide exposure and PCOS.
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A Systematic Review: Global Wildfire
Events and GHG Emissions

In the past two decades, the number of wildfire events that have
occurred globally has significantly increased, leading to a significant
amount of greenhouse gases emitted into the atmosphere. With
climate change further exacerbating boreal forest conditions, there is a
need for the global community to quantify the emissions of
greenhouse gases that result from wildfire events. Although GHG
emissions estimates from wildfire events do exist, there have been no
such reviews that have attempted to collect and compare wildfire GHG
emissions to anthropogenic sources. Therefore, this review sought to
identify greenhouse gas emissions estimates from global wildfire
events and determine if the emissions quantified would be comparable
to anthropogenic sources.

A literature review of studies published between 1990 — 2020 that
attempted to quantify greenhouse gas emissions from various global
wildfire events was conducted. Of the 3,372 studies identified for this
review, only 11 articles that met the inclusion criteria were ultimately
selected and included in this review. The studies included represented
research conducted in a variety of countries including Argentina, the
United States, Canada, China, Russia, and South Korea. All studies
measured at least one of the major greenhouse gases (i.e. carbon
dioxide, methane, nitrous oxide, and ozone) via either Mg (mega-
gram) or Tg (tera-gram), respectively. Of the studies included, fire
emission equations, modeling of trace gases, and spatial modeling
techniques were the primary methods of determining greenhouse gas
emissions from wildfire events.

Based on the analysis and interpretation of the emission estimates
provided, as well as, the methods utilized in each of the studies, it was
concluded that the strength of evidence is low. We were unable to
assess a significant association between the exposure and outcome
of interest due to a variety of factors including variations in study
design and emissions estimation techniques, the accuracy of the
information, and the potential for risk of bias. Therefore, although
GHG emissions estimates were reported, it was difficult to conduct a
comparison, nor was there a comparison of wildfire emissions to
anthropogenic sources present in the included studies.

However, as the problem of climate change grows, it is imperative that
further funding and research on GHG emissions from wildfire events
continue in order to accurately quantify the amounts of these harmful
gases that are entering our atmosphere.
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Mental Health Outcomes following Hydrological
Extreme Weather Events among Pacific
Islanders: A Systematic Literature Review

Background: There is growing literature surrounding the
relationship between climate change and mental health. The
Pacific Islands are among the most vulnerable to health risks
related to climate related disasters. Understanding the implications
to mental health is imperative for determining the most effective
interventions and policies for this region.

Objective: | conducted a systematic review of the existing body of
literature exploring the association between hydrological extreme
weather events (HEWEs) and adverse mental health outcomes
among populations in Pacific Island countries.

Methods: | utilized the Navigation Guide methodology to identify
relevant literature through four databases and selected studies
based on prespecified inclusion and exclusion criteria. Each study
was evaluated for the risk of bias, the quality of the evidence, and
strength of the evidence.

Results: Six studies met the inclusion criteria and assessed mental
health outcomes within a Pacific Island population following a
HEWE. Although a positive association is observed between
HEWESs and adverse mental health outcomes, chance, bias, and
confounding could not be ruled out as an explanation for the
association with reasonable confidence. Risk of bias was high as
maijority of the studies adopted a cross-sectional design and relied
on qualitative methods for data collection and analysis. Quality of
the evidence was determined to be “low.” Factors such as the
number, size, and quality of studies as well as an underutilization
of quantifiable measurements constrain confidence in the
association.

Discussion: In accordance to the Navigation Guide methodology, |
concluded that there was “limited” evidence for the association
between HEWESs and adverse mental health outcomes among
Pacific Islanders. Findings from this review make it critical to
highlight the mental health implications associated with natural
disasters, and more broadly climate change, within the Pacific
Islands where mental health services are underutilized, mental
health needs remain unmet, and mental health is still stigmatized.
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The Effect of Occupational Exposure to E-
waste on DNA: A Systematic Review

Over the past few decades, global consumption of electrical
and electronic goods has continued to skyrocket while the
lifespan of these products has become greatly diminished.
Currently, the accumulation of electronic waste has led to the
development of a burgeoning environmental crisis responsible
for an increase of associated health problems. Specifically,
exposure to elevated levels of e-waste pollutants (heavy
metals, radioactive metals, lead, PCB, PAH, PCDD, PBDF,
PBDE and DL-PCB) may serve as a risk factor for a plethora of
negative health outcomes including DNA damage. Those who
are occupationally exposed to informal sector e-waste recycling
operations may be at greater risk for DNA damage. We
conducted a systematic review of the literature, utilizing the
methods and principles of the Navigation Guide, to assess the
association between occupational exposure to informal sector
e-waste recycling operations and DNA damage and oxidative
stress. We identified 9 papers for inclusion in this review. All
studies reported an association between occupational
exposure to e-waste or a chemical component of e-waste and
DNA damage or oxidative stress. Findings from most studies
indicated that those who were involved in informal recycling of
e-waste had higher rates of DNA damage than both those
employed in other waste management sectors and those
residentially exposed to e-waste. Although the current evidence
is suggestive of an association, more high-quality
epidemiological studies with greater statistical power are
needed to confirm these associations.
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Systematic Review: The Relationship
between Hurricanes and Emergency
Department Use in the Elderly Population

This systematic review aimed to identify the relationship
between emergency department visits and the elderly
population after exposure to a hurricane. Relevant articles were
identified through PubMed, Scopus, and ProQuest. Studies
were analyzed in Covidence and selected based on inclusion
and exclusion criteria. The inclusion criteria were defined as
follows: the study was in the United States, the exposure
occurred on the east or gulf coast, the study was published
after 2010, the study population included adults ages 65+.
Studies were excluded if they occurred outside of the United
States, published before 2010, the exposures did not happen
on the east or gulf coast of the United States, or the exposure
was not a hurricane. In each of the seven studies analyzed,
there was a positive relationship between emergency
department visits and the elderly population after exposure to a
hurricane. These studies accounted for different storms,
various locations, and different time periods and all found
similar results for each population studied. It is concluded from
this review that there is an increase in emergency department
use from the elderly population after a hurricane occurs. This
information will be useful in developing disaster preparedness
response plans in the future.
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Examining the Association Between
Climate Change Factor Events and
Conflict, a Systematic Review

Climate change continues to be a dominating force increasing the
frequency of extreme weather events around the globe. Continual
exposure to the acute events cripples the economies and health of
low- and middle-income countries and regions ill-equipped to deal
with the changing environment. There are not many events more
immediately damaging to the health of a region than conflict,
armed or civil. Emerging research is examining the association
between regional exposure to climate-change events, such as
extreme drought, water scarcity, monsoons, and others, and a
conflictual outcome in various forms. To better understand the
impact these extreme weather events have on the health of an
exposed population, a systematic review of the literature was
carried out examining the relationship between climate change
factor events and conflict development in applicable Middle
Eastern North African (MENA) countries.

The process for this review follows the Navigation Guide criteria. A
systematic search of epidemiological, environmental, and
meteorological literature was performed to determine the extent of
included studies. Each study was rated for risk of bias and
examined for quality and strength of evidence before coming to a
determination of the overall quality and strength of evidence.

9 retrospective or cross-sectional studies published in peer-
reviewed public health and epidemiology journals were identified.
5 of the 9 studies included focus on drought, water scarcity, or
desertification, with the other 4 representing exposures to weather
systems such as cyclonic or flooding events. The current body of
evidence was rated as moderate.

All studies individually demonstrate a positive association between
exposure to climate factor events and conflict outcome, however,
the difference in scale and methodology of analysis between
studies, as well as the lack of a robust body of evidence, is not
enough to assume generalizability. More research needs to be
done to standardize measurement of both exposure and outcome
so future studies may better approximate the association and
allow prediction of when and where future conflicts may emerge.
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A Systematic Evaluation of the Human
Health Effects from Exposure to Cobalt
and Compounds: Reproductive and
Developmental Outcomes

Background: In 2020, the U.S. Environmental Protection
Agency (EPA) identified exposure to cobalt as a chemical of
potential public health concern under the Safe Drinking Water
Act. EPA identified the need for an updated evaluation of
“developmental studies” to regulate cobalt in U.S. drinking
water.

Objective: Conduct a systematic review evaluating the
epidemiological evidence of environmental cobalt exposure on
human reproduction and development.

Methods: Systematic review methods developed by EPA’s
Office of Research and Development Staff Standard Operating
Procedures for Developing IRIS Assessments were used to
search, screen, and evaluate studies included in this analysis.

Results: A targeted literature search identified over 5,000
unique references. Utilizing manual screening processes,
including the utilization of specialized software (e.g.,
SWIFTActive), 21 epidemiological studies were considered to
be PECO-relevant following full-text review. Majority of the
identified studies implemented case-control and
pregnancy/birth cohort study designs. Studies included in this
analysis were considered to be adequate or good across a
majority of the study evaluation domains (e.g., exposure
measurement, outcome ascertainment, participant selection,
confounding, analysis). Strongest evidence adjusted for
exposure to multiple metals.

Conclusion: In this systematic review, nearly all the studies
identified found either null or positive associations from
exposure to environmental cobalt on pregnant women and their
offspring. Determining any causal effect from environmental
cobalt exposure on reproductive and developmental outcomes
is limited by the number of studies per endpoint and the lack of
influential studies. Additional evidence is required to better
understand the effects of cobalt exposure on pregnant women
and their offspring.
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Systematic Review: 17-alpha
Ethinylestradiol Effects on Male Fathead
Minnow’s Vitellogenin Plasma Levels in
21 days

Researchers and government officials have highlighted the
presence of xenoestrogens in wastewater treatment plant
(WWTPF) effluent. Xenoestrogens, specifically 17 alpha-
ethinylestradiol (EE2) are major concern as they are typically in
WWTP effluent due to their limited ability to degrade
throughout the WWTP process and are flushed into streams.
EE2 is a synthetic estrogen commonly found in oral
contraceptives and hormone replacement therapy. There have
been many studies conducted ranging from studying the acute
and chronic effects of EE2 on Pimephales promelas or fathead
minnows. This systematic review used the Navigation
methodology to evaluate the effects 17-alpha ethinylestradiol
has on male fathead minnow’s vitellogenin plasma levels after
a 21-day exposure of EE2. After screening studies, eight
studies were included for final evaluation. There was a dose-
response relationship as vitellogenin plasma levels were higher
in EE2 treated concentrations compared to controls of water
alone. In addition, within the different treatments of EE2, there
was a significant difference of vitellogenin plasma levels in
male fathead minnows. These two findings conclude that EE2
is a chemical of concern for male fathead minnows and
ultimately reproduction for exposed fish.
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The Role of Di(2-ethylhexyl) Phthalate
(DEHP) during Early Development on Autism
Spectrum Disorder: A Systematic Review

Background: The exact etiology of autism spectrum disorder (ASD) is
still unknown. This systematic review looks at the evidence published
since 2016 of the associations between prenatal and/or exposure to
DEHP and ASD.

Methods: Studies that were published between 2014 and December
2020 were included in the review. Databases searched were PubMed,
Scopus, and ProQuest Environmental Science Collection. Included
studies assessed the effect of DEHP during pregnancy or early
childhood on ASD occurrence. The search resulted in 167 studies
returned for eligibility screening and 4 studies were included. Due to
the different statistics used for summarizing results and a lack of
heterogeneity between studies a meta-analysis could not be
performed.

Results: There were a limited number of studies that assessed the risk
of DEHP exposure on ASD diagnosis. Across included studies three
were cohort studies and one was a case-control pilot study. In all the
included studies DEHP was measured using biomarkers in biological
samples. Autism and autism characteristics were assessed using
different methods; two of the studies used the gold standard Autism
Diagnostic Observation Schedule, one study used a doctor confirmed
ASD diagnosis but did not establish what validation tool was used,
and the one study used the Social Responsiveness scale 2 (SRS-2)
diagnostic tool. The SRS-2 test is well validated and highly correlated
with ASD diagnosis. One study reported that there was not an
increased risk for ASD with higher exposure to DEHP. Another found
that there was no observed association between gestational DEHP
exposure and higher SRS scores. The third evaluated study found that
infants with high phthalate levels, including DEHP, were at moderate
risk for an adverse neurological outcome but that the risk was
substantially elevated if infants had a high gene score for oxidative
stress and high phthalate exposure.

Conclusions: This review shows potential evidence of DEHP exposure
influencing ASD. However, there was low quality of evidence found
across studies was primarily due to poor exposure assessments; most
studies used an insufficient number of urine samples to assess
exposure which are likely only reflective of the last 6-12 hours of
exposure to DEHP. Future cohort studies need to account for the
potential variability in exposure across pregnancy and early childhood
by taking many urine samples and pooling.
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Neighborhood Walkability and
Cardiovascular Risk: A Systematic
Review

As the incidence of cardiometabolic diseases continues to rise
and cardiovascular disease remains the leading cause of death
in the United States, the influence of the built environment on
behavioral risk factors has become a primary area of research
aimed to inform public health interventions and initiatives. This
systematic review evaluated the current body of evidence
assessing the relationship between neighborhood walkability
and risk of cardiovascular disease, considering physical
inactivity as having a potential mediating role. In searching four
databases for peer-reviewed articles published in the English
language between January 2016 and December 2020, this
review identified 11 articles that qualified for inclusion. In order
to assess the quality of the evidence, the included studies were
first systematically evaluated using a risk of bias analysis. The
“low” quality rating resulting from this analysis was then
incorporated into a strength of evidence analysis, from which |
determined that there was insufficient evidence to support a
negative association between neighborhood walkability and
risk of cardiovascular disease. The results of this review
reinforced the need for representative longitudinal studies that
explore this complex relationship and effectively address
confounding biases related to preexisting health-seeking
behaviors and the self-selection of physically active individuals
into highly walkable areas.
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Systematic review of CAFO Air Emissions
Exposure and Community Respiratory
Outcomes

Intensive industrial farming of livestock has increased
dramatically over the last few decades, both in the US and
globally. The rise of concentrated animal farming operations (or
CAFOs) has also led to an increase in biological aerosolized
emissions, (or bioaerosols), also contributing to air pollution via
gases such as ammonia and hydrogen sulfide, particulate
matter, and volatile organic compounds.

Occupational studies and systematic reviews have identified a
linkage between exposure to livestock-related air pollution and
adverse respiratory symptoms and outcomes, but there is less
research and consensus on the respiratory effects to residents
of CAFO-adjacent communities. This systematic review aims to
determine if there is an association between exposure to
industrial farming air emissions and respiratory outcomes in
nearby communities, along with the nature and magnitude of
this potential association.

The development of this systematic review was informed by the
Navigation Guide. A search of the scientific literature across 3
databases was conducted to identify studies meeting the
predetermined inclusion criteria. The 19 qualifying studies were
scored on risk of bias and subsequently evaluated on quality
and strength of evidence.

4 of the 19 studies used direct measures of industrial farming
air emissions while 15 used distance to farm or other proxy
methods of exposure. Most studies of community exposure
pointed to an association with adverse respiratory symptoms
and outcomes, but certain study limitations prevent a
generalization of the results. Respiratory outcomes in CAFO-
adjacent residential communities may vary by farm location,
animal type, exposure duration, and emission composition,
among other factors. Future studies should seek to directly
measure, monitor, qualify and quantify exposure to the various
components of CAFO emissions, and investigate longitudinal
effects to further understand the effects of chronic and acute
exposure.
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Smart Health Mask

The Smart Health Mask™ is an loMT device that can
intermittently or continuously monitor a person's vital signs.
The lightweight, breathable face mask uses Bluetooth
technology to transmit the vital signs to the cloud and a mobile
app. Alerts to seek medical attention and call EMS to make the
Smart Health Mask™ different from other products on the
market. To assist those who have developed COVID-19, the
Smart Health Mask can monitor vital signs, provide education,
and alert emergency contacts and EMS.

When one of the selected vital signs falls out of specification,
the device alert will buzz an alarm. The Red-Alert is activated
when medical assistance is in need. The mask, app, and cloud
icon display a green light when activated. All vital signs are OK,
and no need for filter replacement.

The user will ensure the device is fully charging. Receive a
short education on proper use, cleaning, and fit; enter his
demographic information into the app if he wishes; fit the mask
to the face; establish vital sign baselines; answer a short
questioner.

Ongoing use includes continuous/intermittent monitoring of vital
signs; notifications, alerts-low battery, filter change, seek
medical treatment; location tagging; push notification to tag
new location; update COVID-19 status.

The innovative mask technology includes LED biosensors of
pulse oximetry, respiration, heart rate, and a thermistor that
measures body temperature. Bluetooth and mobile wireless
technology for app/device interface, and AWS for web hosting
and analytics.

Detecting the onset of covid-related symptoms is a binary
classification problem using a supervised learning model.
Conclusion: The Smart Health Mask utilizing an OEM PCB
measures temperature, heart and respiratory rates, and oxygen
saturation. The medical data transmuted by a BT to a phone
app and secure Cloud storage.
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A Systematic Review: Mold and Moisture
Exposure and Respiratory Symptoms in
Schoolchildren

Background: Moisture and dampness in school buildings can
lead to mold and indoor air pollutants exposing the developing
bodies of children. Consistent associations have been found
between moisture and mold exposure and respiratory
symptoms. Symptoms can include wheezing, cough, fatigue,
and asthma. Many studies have been conducted to explore
exposure to moisture in homes but few have looked at
exposure in schools.

Methods: This systematic review used the Navigation Guide
methodology to evaluate the impact of moisture and mold
exposure on respiratory symptoms in schoolchildren. Seven
studies were included in the final evaluation.

Results: Exposure to moisture and mold damage in schools
seems to be associated with respiratory symptoms in
schoolchildren. The most common respiratory symptoms
reported were wheeze, prolonged cough, and nasal symptoms.
Cultural and geographical associations also seemed to play a
role in moisture and mold damage and respiratory symptoms.

Conclusion: Moisture and mold damage needs to be regarded
as a serious public health issue, especially in terms of
childhood exposure. Avoidance and/or remediation in schools
will benefit the health of children and environmental
management should be heavily considered in schools.
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Systematic Review: Wildfire Smoke
Exposure and the Long-Term Health
Outcomes of Wildland Firefighters

Objectives: Wildland firefighters are repeatedly exposed to
wildfire smoke which contains air pollutants that can affect
human health outcomes. This systematic review sought to
determine the state of long-term health outcome research
regarding wildland firefighters and wildfire smoke exposure.
The goal was to evaluate the current literature and explain the
gaps that currently exist.

Methods: Literature searches were conducted on PubMed,
Scopus, Cochrane Central, and NIOSHTIC-2. Across all sites,
320 studies were found, 21 duplicates were removed, and 299
studies were screened. After initial screening, 191 studies were
deemed irrelevant and 108 were moved forward to full-text
eligibility screening. After the full-text evaluation, 103 studies
were excluded and 5 were included in the final systematic
review.

Results: The majority of current research describes acute
health measures relating to respiratory outcomes. Existing
literature focuses heavily on lung function by utilizing
measurements such as spirometry, exhaled carbon monoxide,
and questionnaires discussing lung function. The most notable
gap found was the lack of long-term health outcome research.
Of the five studies included, only one study looked at long-term
health outcomes.

Discussion: Understanding the long-term health outcomes of
wildfire smoke exposure is necessary to improve occupational
health protocol for wildland firefighters, and to help discover
health-related biomarkers of exposure to track long-term
effects. Prospective cohort studies should be conducted to
determine health-relevant biomarkers, and results from these
studies can ultimately be used to inform occupational health

policy.
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A Systematic Review: Wildfire Smoke
Exposure and Emergency Room Visits for
Cardiovascular Health Outcomes in the
Western United States

Objectives: In order to understand the relationship between
wildfire smoke exposure and cardiovascular heart outcomes
amongst adults 18 years of age and older-- a comprehensive
and integrative systematic review on the subject matter was
conducted. To measure cardiovascular outcomes, the studies
examined looked at emergency room visits during wildfire
events.

Methods: The selection process for the papers began by
formulating a series of search terms in alignment with the
PECO statement, the search terms were applied in PubMed,
Scopus, and ProQuest Environmental Science Collection.
There were a total of 135 papers found across the databases
using the formulated search terms. After screening the papers
against the inclusion and exclusion criteria there were a total of
6 papers which met the criteria and were subsequently used for
this systematic review.

Discussion: Cardiovascular health outcomes due to wildfire
smoke exposure more pronounced in adults 65 years or older.
Cardiovascular health outcomes are harder to track during
wildfire periods and some studies suggested that there could
be higher rates of cardiovascular events after fire periods.

Conclusion: More research on the long-term exposure and
effects of wildfire smoke exposure is needed to understand the
effects on cardiovascular health outcomes. In future studies,
there should be a focus on smoke density, duration of
exposure, and follow-up across a longer study period.
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The Urban Heat Island Effect and
Increased Risk of Heat-Related Morbidity

Objective: The urban heat island effect occurs in metropolitan
areas when the area is significantly warmer than surrounding
rural and suburban areas, usually due to anthropogenic
activities. Urban heat islands result in a variety of negative
environmental and human health impacts. This review focuses
on the urban heat island effect and the increased risk of human
mortality and morbidity, as compared to risk of heat related
mortality in non urban areas. This review evaluates current
literature that addresses this topic and underscores any
remaining gaps.

Methods: This review was conducted by searching for
releventant literature across scholarly sources including
PubMed, Himmelfarb Library, and ScienceDirect. Across all
sites, 2,169 studies were found. 556 studies were deemed
relevant and the abstracts of those studies were screened.
After this screening, 242 studies were selected based on
evidence linking the urban heat island effect to increase heat-
related mortality as well as other heat related illnesses.
Following full-text screening, 9 studies were included in the
final systematic review.

Results: The studies included in this review displayed a low risk
of bias. Overall, the majority of literature concludes that the
urban heat island effect is associated with increased risk for
heat related illnesses. All the studies included in this review
show a positive correlation between urban heat stress and
increased risk of heat related morbidity.

Discussion: The results of this review support further research
on heat related illness in urban populations as well as provide
evidence for the need for more heat emergency protection
measures. Areas that were more sensitive to heat related
illness were low income areas and marginalized communities.
Further research can focus on the built environment rather than
focusing specifically on higher temperatures. Further, air
pollution should be assessed as a potential confounder. More
research may be beneficial to further explain the UHI effect, but
the data is sufficient to show that it exists in comparison to rural
and suburban populations
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Phthalate and Novel Plasticizer
Concentrations in Food Items from U.S.
Fast Food Chains

Purpose of research: Certain ortho-phthalates (i.e., di-n-butyl
phthalate (DnBP) and di(2-ethylhexyl) phthalate (DEHP)) have
been phased out due to their reproductive toxicity and replaced
with other plasticizers (e.g., dioctyl terephthalate (DEHT)).
Since consumption of processed and packaged foods may
increase human exposure, we aimed to characterize ortho-
phthalates and replacement plasticizers in food items and food
handling gloves from fast food restaurants.

Principal results: We detected ortho-phthalates or replacement
plasticizers in all food samples (n=64). Among the 11
chemicals examined, DEHT was found at the highest
concentrations in foods (n=19; median =2,510 ug/kg; max
=12,380 pg/kg) and gloves (n=3; range: 1240000-1880000 ug
/glove). DnBP and DEHP were detected in 81% and 70% of
food samples, respectively. Chemical concentrations differed
by food type. Median DEHT concentrations were significantly
higher in burritos than hamburgers (6,000 pg/kg vs. 2,200
pa/kg; p &lt;0.0001); DEHT was not detected in fries. Cheese
pizza had the lowest levels of most chemicals.

Major conclusions: To our knowledge, these are the first
measurements of DEHT in food. Despite the limited toxicity
data available on DEHT, our preliminary findings suggest it
may be abundant in food handling materials and the food
supply. Furthermore, ortho-phthalates of public health concern
remain ubiquitous. These results, if confirmed, may inform
individual and regulatory exposure reduction strategies.
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Urban Green Space and Environmental
Health Equity: The Impact of Green Space
Exposure on All-Cause Mortality Rates
across Washington, DC

Urban green space can provide the dual benefits of climate mitigation
and public health improvements. Epidemiological meta-analyses
demonstrate that greater exposure to green space results in reduced
mortality and morbidity rates by increasing access to physical activity,
improving mental health, and reducing ambient air pollution and the
Urban Heat Island effect. With the proven association between urban
green space and mortality, it follows that exposure to green space
may contribute to health disparities in cities, including in Washington,
DC, where green space density is highly variable and life expectancy
by neighborhood ranges from 68.2 to 89.3 years. Neighborhoods with
the lowest life expectancy are located in Wards 7 and 8, where
91.74% and 91.84% of residents identify as Black, respectively.

The objective of this study was to estimate attributable death rates
related to lack of accessibility to green space across Washington, DC.
We utilized green space databases and mortality data from local
governmental agencies to estimate green space density and all-cause
mortality across DC. We estimated associated health impacts using
exposure-response relationships derived from epidemiological meta-
analyses.

Our results demonstrate that the attributable death rate per 100,000
people associated with low green space density varies substantially
across Washington, DC, with lack of green space having the strongest
effect on mortality rates in Southeast DC. The attributable death rate
per 100,000 people ranges from 0 in Georgetown to 206 in Fort
Dupont. Every neighborhood with an attributable death rate per
100,000 people greater than 90 is located within Wards 7, 8, and 5,
with the exception of Chevy Chase in Northwest DC. Our results are
consistent with existing findings from epidemiological meta-analyses
that there is a strong protective relationship between exposure to
green space and all-cause mortality: assuming that the relationship
between green space and premature mortality is causal, exposure to
green space may reduce mortality in DC by approximately 306 to 403
deaths annually.

Our findings suggest that inequitable access to green space in
Washington, DC exacerbates racial and environmental health
disparities, particularly in Southeast DC. We hope that the results of
our study help improve understanding of the health benefits of green
space at the intra-urban scale and urge urban policymakers —
including in Washington, DC through Sustainable DC and the DC
Office of Health Equity, as well as in C40 Cities — to integrate green
space into their Climate Action Plans.
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Developing Prevalence of Emergent
Resistant Aspergillus Fumigatus through
Anti-Fungal Susceptibility Testing

Invasive Aspergillosis fumigatus isolates have displayed
emergent resistance to multiple triazole antifungal medications
in rural California. We hypothesize that the prevalence of multi-
azole resistant Aspergillus species will increase with increasing
use of triazole long term antifungal treatment in pesticides and
prescriptions. Clinical azole-resistant aspergillosis has been
associated with resistant Aspergillus strains in soil and
agricultural niches. Multi-azole resistance in Aspergillus
exacerbates the length and severity of opportunistic infections
in humans, and drug-resistant Aspergillus fumigatus makes up
1-6% of cases per year since 1999. In this study, clinical A.
fumigatus and other Aspergillus species were collected and
screened for susceptibility to three triazoles: Voriconazole,
Posaconazole and ltraconazole. Of the Aspergillus isolated
July 20th through September 9th 2020, approximately 9 %
were found resistant to ltraconazole, 2 % were found resistant
to Voriconazole and 0 % were found resistant to Posaconazole.
These results suggest that prevalence of triazole resistance in
clinical Aspergillus infections in rural CA may have increased in
recent years as hypothesized. Sample collection, testing, and
statistical analysis is ongoing. Future results will include
genotyping for cyp51A gene in resistant strains of Aspergillus
that has been correlated with Aspergillus fumigatus resistance.
We will use whole genome sequencing to associate common
patterns in resistant genome sequences compared to
susceptible genome sequences.
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Reaching into the Regions: Gene-Level
Analysis of Molecular Epidemiology and
Phylodynamics of SARS-CoV-2

SARS-CoV-2 (CoV) is the biological agent that causes COVID-
19, a respiratory disease that has become a global pandemic.
Because the virus will evolve molecular-level solutions to
maintain its fithess (as already seen in the B.1.1.7 variant from
the United Kingdom), it is essential to characterize evolutionary
patterns in a high-resolution manner and develop statistical
tests for variant associations to phenotypes of interest (e.g.,
disease severity, geographic location, epidemiological
timeframe). Here, we divided the CoV genome into 29
constituent regions and identified nonstructural protein 3 (nsp3)
and Spike protein (S) as proteins with the highest variation and
greatest correlation with the viral whole-genome variation. We
demonstrate that geography and time best explain differences
between gene regions of samples. We extend this analysis to
different related CoV viruses, including MERS, SARS, and bat
coronaviruses. Here too, S and nsp3 explain most of the
variation; these two regions also show a high number of sites
under selection. Our results provide a direction to prioritize
genes associated with health outcomes and inform improved
DNA tests to predict disease status and severity.
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Evaluating Temporal Dynamics using
Gaussian Processes in Longitudinal
Metabolomics Data

One crucial step in understanding a system includes evaluating
the relationship between features and changes over time. This
is especially pertinent in complex systems, such as human
biological processes. The use of high-throughput technologies
has allowed researchers to measure more features at a finer
granularity more often. Unfortunately, a large amount of noise
also resides in the data, either resulting from the biological
system itself or induced by the machines producing the data.
The temporal dynamics that govern these biological processes
can thus be masked, even if multiple observations are
observed over time. Therefore, the research community needs
tools to analyze, condense, and ultimately extract meaning
from noisy high-dimensional longitudinal omics data.

In this work, we applied Gaussian processes to longitudinal
metabolomics data from the NIH Integrated Human Microbiome
Project (iHMP), studying the onset of Inflammatory Bowel
Disease (IBD). Our interest was in understanding the temporal
patterns, as well as variance decomposition, for a given set of
metabolites measured in this study. This was done by
specifying covariance kernels that represented particular
relationships between features. Inference was carried out on
the hyperparameters specified in the kernels selected.
Preliminary results show promise in the ability to interpret
meaning within, as well as differentiate between, the temporal
behavior of metabolites studied. Computational considerations
are important as there is a tradeoff between approximating the
posterior distributions of interest and run time. Multiple
inference methods are currently being evaluated. The results
can be used to categorize omics features under investigation
better. This categorization can include exploratory analysis,
quality control, dimension reduction, and network analysis. The
open-source code and documentation will be available at
https://github.com/omicsEye/waveome.
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Comparative Analysis of Salmonella
Infantis Cases in Pennsylvania to Non-
Infantis Salmonella Cases

Salmonella Infantis is one of the 10 most common serotypes
causing human ilinesses in both Europe and North America. In
the US, the number of cases of human iliness resulting from
this strain has grown rapidly in the past decade. This strain
presents challenges to public health due to its antimicrobial
resistance and its association with higher rates of
hospitalization and more severe illness. The objective of this
study is to compare S. Infantis trends to overall trends of non-
Infantis Salmonella cases in Pennsylvania in 2015-2019 to
determine key risk factors and clinical features of the infection.
Data from case investigations of laboratory-confirmed
Salmonella infection from 2015-2019 in Pennsylvania, sourced
from PA-NEDSS, Pennsylvania’s electronic disease
surveillance system, will be analyzed. Logistic regression will
be used to compare key risk factors, clinical features, and
severity of disease of S. Infantis cases compared to non-
Infantis cases and odds ratios, adjusted odds ratios and 95%
confidence intervals will be reported. This research will add
beneficial information regarding risk factors and clinical
features of the Salmonella Infantis strain. This information
could impact future surveillance and prevention activities and
will be useful for future outbreak investigations.
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Industry Research Payments Made to
Physicians across Surgical
Subspecialties: A Cross-Sectional
Analysis of The 2018 CMS Open
Payments Database

Background: The Centers for Medicare and Medicaid Services
(CMS) Open Payments Database allows the public to view
payments made to physicians by the pharmaceutical industry.
These payments may be an indication of financial biases that
exist within the medical field, particularly within the surgical
specialty. Understanding the financial relationships between
pharmaceutical manufacturers and surgical subspecialties will
help the public make more educated decisions regarding their
health and lead to better regulations managing surgeon-
pharmaceutical relationships. The goal of this paper is to
identify potential biases across surgical subspecialties by
examining the differences in research payments made to
vascular, plastics, thoracic, orthopedic, and neurological
surgery subspecialties, as well as how the category of the
transactions, including drug, medical device, and biologic
payments, may influence these relationships.

Methods: Using the 2018 CMS Open Payments Database, we
conducted a cross-sectional secondary analysis of research
payments made to surgeons stratified by surgical subspecialty
and transaction category.

Results: Preliminary analysis indicates a variance in
pharmaceutical research payments made to physicians across
surgical subspecialties. For example, of the $97.16 million in
research payments made to physicians in 2018, orthopedic
surgeons received the highest median payments, while making
up less than 3% of physicians. Transaction category was also
found to vary significantly across surgical subspecialties.
Further analysis is being conducted to examine the extent to
which research payments vary by surgical subspecialty and
transaction category.
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Deep Learning of Epidemiological and
Omics Data of COVID-19 Using N3C Data
Enclave

The COVID-19 pandemic emerged a need for a centralized
health data repository for epidemiological data. As a result, the
National Institute of Health initiated the NCATS National
COVID Cohort Collaborative (N3C) to create one of the largest
centralized clinical and omics data repositories. Access to an
enclave with high enormity can heighten the potential of
Machine Learning algorithms as data from various populations
can be used to uncover trends and make predictions. In this
study, we propose to develop deep learning models to explore
the convoluted relationship between COVID-19 and various
epidemiological and omics features. Neural networks (NN)
have the ability to find the complex relationship present in the
data by the process of traversing through the data points and
optimizing the underlying function that remains obscure to
many other machine learning techniques. By leveraging the
plethora of omics data in N3C the NN model achieves better
weight optimization and thus can assist in the discovery of
biological pathways affected by COVID-19. In a clinical setting,
this model can serve as a robust predictive tool capable of
supporting the decision process.
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Burden of Gonorrhea among HIV+
Department of Defense Beneficiaries

Background: The likelihood of HIV-Gonorrhea (GC) coinfection is
substantial, given that they share both routes of exposure and sexual
risk taking behaviors. Sexually transmitted infections (STI) such as
gonorrhea may facilitate the transmission of HIV through inflammatory
processes. Unlike a strictly heterosexual population, men who have
sex with men (MSM) are at a disproportionately greater risk of
coinfection and may harbor infections in both genital and extragenital
sites.

Objectives: In this investigation, we examined the burden of genital
and extragenital HIV-GC coinfection among MSM in the United States
Armed Forces following the repeal of Don’'t Ask Don’t Tell (DADT)
policy in 2011. The purpose of this study was to determine which
potential predictors, including demographic/health, behavioral, and
sexual behaviors, significantly predicted gonorrhea among service
members.

Methods: Data for this retrospective secondary analysis was obtained
from the Infectious Disease Clinical Research Program’s (IDCRP) HIV
Natural History Study (NHS) and included data points from DoD
beneficiaries, including active duty, retirees, and dependents.
Descriptive statistics along with a binary logistic regression analyses
were performed.

Results: In total 1,117 HIV positive men were evaluated. Of the
sociodemographic variables examined in the regression models, age
and race were the only significant factors that contributed to the
positive diagnosis. DoD beneficiaries in their early 30s were more
likely to test positive for all three forms GC evaluated in this study.
African American participants, compared to other races, showed
higher likelihood of a positive genital GC diagnosis. Regarding
behavioral determinants, those who drank alcohol more frequently but
not daily (i.e., had more than six drinks in one drinking session in the
past week and month) were less likely to be tested positive compared
to those who drank heavily (i.e., had more than six drinks in one
drinking session daily) and those who did not drink (or claimed not to
drink). Comparing the CD4 counts between a participant’s first HIV
positive diagnosis and the time of the GC positive diagnosis, the viral
load (determined by the NHS participant's CD4 count) was higher at
the time of GC diagnosis compared to the initial CD4 count at
baseline.

Discussion: This study contributes to existing knowledge focusing on
the sexual health of military service members and their beneficiaries.
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The Association between Epidemiological
Determinants and Carpal Tunnel
Syndrome in Albania

Carpal tunnel syndrome (CTS) is a debilitating condition that if left
untreated may result in loss of hand function due to the compression
of the median nerve. This study aims to investigate the
epidemiological aspects of this syndrome, with a focus on examining
the association between occupation and CTS in Albania. 100 patients
diagnosed with CTS completed a questionnaire and were classified
into categories based on their occupation. Construction and
agriculture occupations were reported to have the highest number of
cases with CTS, 17% and 16%, respectively, compared to other
occupations. Housewife patients with CTS consisted 12% of the
patient population, followed by instrument sterilization technicians with
8%. Economists, policemen, babysitters, teachers, engineers and
other occupations consisted a minor proportion of the patient
population with CTS. Gender stratification was performed to determine
the proportion of women and men with CTS in each occupation. 75%
of the cases with CTS in agriculture consisted of women, while 66% of
the cases with CTS in construction consisted of men.

The mean age of men with CTS in construction was 55.7 years old,
with a median of 60 years old. The mean age of women with CTS in
construction was 51.9 years old, with a median of 52 years old. The
mean age of men with CTS in agriculture was 56.3 years old, with a
median of 60.5 years old. The mean age of women with CTS in
agriculture was 52.8 years old, with a median of 54.5 years old. The
mean age of housewives with CTS was 49.3 years old, with a median
of 45 years old. The mean and median age of CTS was slightly lower
in women compared to men. Housewives with CTS were reported to
have the lowest mean and median age out of the occupations
examined.

Previous studies have indicated a higher prevalence of CTS among
women compared to men which may be explained by certain risk
factors such as hand anatomical characteristics, metabolic factors,
and hormonal changes during pregnancy and menopause that women
share. It is important to note that most women in Albania are involved
in occupations that require frequent hand manipulation and repetitive
hand movements that may be responsible for the development of
CTS. The information regarding the association between occupation,
age, gender, and CTS might be beneficial in implementing effective
screening interventions that may result in a better prognosis and
outcome of CTS.
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Functional Epidemiology of Proteins and
Metabolites in COVID-19

Proteins are a direct product of the genome and metabolites
are functional products of interactions between the host and
other factors such as the environment. Omics data about
proteins and metabolites are useful in characterizing biological
processes underlying COVID-19. Using an integrated approach
combining proteomics and metabolomics data, we investigated
the changes in metabolites and proteins in relation to
individuals’ characteristics (e.g., age, gender, and health
outcome) and clinical information (e.g., metabolic panel test
results). We have used this information in conjunction with
machine learning algorithms to create a prediction system to
prognosticate the health status of patients presenting
symptoms of COVID-19. Furthermore, we used the model
developed to discover biologically relevant metabolite and
protein biomarkers for further investigation. We found
significant enrichment of metabolic indicators of lung, liver, and
gastrointestinal dysfunction associated with disease severity.
Additional analyses identified similarly enriched proteins
derived from these anatomical sites that normally play a role in
responses to injury or infection, but may contribute to
excessive systemic inflammation within the context of COVID-
19. This work provides a roadmap for understanding the
molecular mechanisms that drive disease severity and
highlights potential avenues for the treatment of COVID-19.
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Policies for Safer States: COIVD-19
Disease Risk

In the past year it has become obvious many flaws and
vulnerabilities exist in attempting to handle pandemics. The
United States has responded to the coronavirus disease 19
(COVID-19) pandemic with variability at the State level. Not
surprisingly, there has been significant differences in the
incidence of COVID-19 across certain States.

In this two-part study, both State issued COVID-19 related
policies and cofounders related to higher incidence are
analyzed. The policy analysis was done on the five States with
the highest incidence of COVID-19 (North Dakota, South
Dakota, Rhode Island, Utah, and Tennessee) and the five
States with the lowest incidence (Vermont, Hawaii, Maine,
Oregon, and Washington). The possible confounding variables
included in the study were: population density, population 65+
years of age, socioeconomic/behavioral variables (income per
capita, poverty rate, smoking), ethnicity (African
American/Black, Hispanic/Latino, and Indigenous), number of
COVID tests performed, and air quality.

A multivariate regression was completed to analyze the
relationship between incidence rates and the confounders
before relating it back to policy. The analysis revealed that
7.5% of the variation in incidence rates can be explained by all
the confounders studied. The p-values for all the confounders,
except for air quality, were greater than the alpha level of .05
which means these variables do have a statistically significant
relationship to incidence rate. All the states with low COVID-19
incidence rates had strict policies and almost all states (except
for Rhode Island) with high incidence states did not have strict
policies. Many elements go into analyzing risk factors for
COVID-19, but it is evident the State-based policy play a role.
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Perceived Food Security and Dietary
Quality Among Urban Youth during the
COVID-19 Pandemic

The COVID-19 pandemic has caused widespread increases in food
insecurity and disruptions to school meal programs, raising concerns
about potential adverse effects on the dietary quality of already at-risk
youth in the U.S. This study therefore sought to examine the association
between youth-perceived food security and consumption of key food
groups of concern among lower-income middle school youth during the
pandemic.

The COACHES Study utilizes mentors trained in trauma-informed
coaching strategies to improve the health of youth from underserved
communities. As part of this ongoing study, demographics, body mass
index, and dietary intake were assessed among 6th and 7th grade
students (n=67) from five schools in New Orleans, LA, pre-pandemic
(early 2020) and again in the fall of 2020, along with the CoRonavlrus
Health Impact Survey for Youth. Binary outcome variables were created
for changes since prior to the COVID-19 pandemic for daily consumption
of and servings of: 1) sugar-sweetened beverages (SSBs), and 2) fruit and
vegetables. Logistic regression analyses were used to examine the
relationship between youth-reported food security and perceived changes
in dietary intake from pre-pandemic to fall 2020 while adjusting for sex and
weight status.

Among youth (n=67, 11.7 +/- 0.8 years, 53% female, 42%
overweight/obese, 100% African-American), 31% reported that they had
worried about the amount or type of food available to them at home due to
lack of money or availability during the pandemic. Nearly 70% of students
consumed two or more SSBs daily and only 35% ate four or more servings
of fruits and vegetables a day; while pre-pandemic, already 60% of youth
reported consuming SSBs daily and 37% and 50% reported not
consuming fruit and vegetables, respectively, at least daily. Although not
significant, students reporting food insecurity had 63.0% [CI: 0.41—6.40]
higher odds of consuming two or more SSBs daily and a 26.6% [CI:
0.21—2.52] lower odds of having eaten four or more servings of fruits and
vegetables daily. Changes in SSB, and fruit and vegetable consumption
between food insecure and food secure did not reach statistical
significance.

The high percentage of students reporting food insecurity, ongoing high
SSB intake, and the low proportion meeting fruit and vegetable serving
recommendations provide important insights into the nutrition status of at-
risk youth during the pandemic. Larger ongoing studies are needed to
more fully evaluate the link between food insecurity and dietary quality and
to inform nutrition interventions targeting this population.
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Quantifying Health Conditions in Kachin
State, Myanmar: Results from a
Population-Based Survey during a
Ceasefire

Background: Kachin State, Myanmar (formerly Burma) is home to
tens of thousands of internally displaced persons (IDPs) uprooted
by decades of armed conflict. A population-based survey was
conducted in 2007 to assess maternal and child health and
mortality and HIV knowledge during a ceasefire period to assist
prioritization of humanitarian programming.

Methods: Ethnic community health workers conducted a multi-
stage cluster survey to assess key indicators of women and child
health (WCH) including crude and child mortality, malnutrition
(assessed by middle upper arm circumference, MUAC), water and
sanitation (WASH), antenatal care and family planning, and HIV
knowledge. Multiple logistic regression was used to assess
associations of demographic factors and household exposures
with household death and HIV knowledge. Analyses accounted for
the complex survey design.

Results: Data from 1,720 households in 59 village clusters was
available for analysis, representing 9,693 IDPs. Contraception use
(11% for any method) and facility-based birth (29.5%) were
uncommon, and 13.4% of children aged 3 months to 5 years were
malnourished or at risk for malnutrition. Estimated child, infant and
neonatal mortality rates were 145.1, 71.2, and 36.9, respectively.
Child malnutrition was associated with recent diarrheal episode,
and with the death of another child in the household (POR: 2.64,
95% ClI: 1.08-6.45). Household deaths also were associated with
possession of insecticide-treated nets (POR: 0.46, 95% CI: 0.25-
0.84), presence of a skilled attendant at birth (POR: 0.67, 95% ClI:
0.46-0.97) and use of contraceptives (POR: 0.45, 95% CI: 0.20-
0.99). Whereas most respondents (90.3%) were aware of HIV/
AIDS , only half (50.2%) demonstrated knowledge of at least 6 of 7
domains.

Conclusions: Child mortality in Kachin State during a ceasefire
period in 2007 exceeded national estimates and was associated
with plausible risk factors including household undernutrition.
Results can be used to inform program priorities and to compare
WCH and HIV indicators among IDPs during subsequent periods
of peace and conflict in Kachin State.
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Advancing Sovereign Obligation as a
Mainstream Topic in Global Health: A
Case Study Analysis of International
Health Agreements

The 20th century was characterized by rapid development and
globalization. As a result, the well-being of all nations and the health of
their populations is inextricably interconnected; the COVID-19
pandemic serves as timely proof. Effective international cooperation is
therefore critical to mitigate threats to global health. The United
Nations (UN) system provides a venue for countries to collaborate on
international priorities, but was designed to respect sovereignty above
all else. While UN agencies can negotiate international regulations,
they typically do not have an enforcement mechanism to compel
states to meet their obligations. This project will explore how the
concept of “sovereign obligation” could be used to strengthen global
governance institutions in order to ensure they are fit-for-purpose in
the 21st century. Sovereign obligation evolves the idea of sovereignty
to acknowledge that nations are responsible for the impacts of their
actions that extend beyond their borders. Despite its relevance to
global governance reform conversations, the concept is notably
absent from global health policy literature. This project aims to fill this
gap by building a case for sovereign obligation to become a
mainstream concept in global health. This paper utilizes the
‘preliminary illustration of a theory’ case study methodology to analyze
two health-related agreements negotiated within the UN system. The
analysis includes a background on the negotiation process, an outline
of concepts related to sovereign obligation already in the text, and a
discussion of how the sovereign obligation framework could be used
to strengthen the agreement. The first case study explores compliance
with the International Health Regulations (2005), which establishes
core competencies related to pandemic preparedness. Sovereign
obligation could strengthen the disease outbreak notification
requirements and help enforce the duty to collaborate to strengthen
pandemic response capacity globally. The second case study will
focus on the Codex Alimentarius, a set of international regulations for
the global food market. Sovereign obligation could compel all nations
to meet the minimum standards for food safety and establish trade
practices which help cultivate food systems in low- and middle-income
countries. Together, these case studies will illustrate how sovereign
obligation provides a framework for more effective international
cooperation that will be persuasive to national leaders. Global health
practitioners involved in global governance reform should adopt the
concept to help advocate for stronger international commitment to
multilateralism.
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Assessing the Determinants of
Contraceptive Awareness among 10-17
Year Old Adolescents in Chittagong,
Sylhet, and Dhaka

Adolescence is a defining period of life during the ages of 10 to
19 years, characterized by rapid social, physical, and emotional
changes, promoting an individual’s development as well as
establishing gender and social norms. In Bangladesh, previous
research regarding sexual and reproductive health (SRH)
practices primarily focused exclusively on married adolescents.
As early adolescence is the age when gender and sexual
norms, values, and attitudes start forming, and many become
sexually active, it is important to involve unmarried adolescents
in SRH programs.

This research aims to reduce the knowledge gap that currently
exists in creating effective sexual and reproductive health
programs targeted towards unmarried adolescents in
Bangladesh. Linear probability models are used to conduct a
secondary data analysis of the Gender and Adolescence:
Global Evidence Bangladesh survey data to assess the factors
associated with contraceptive awareness and attitudes within
two cohorts of adolescents (younger cohort; age<14 years,
older cohort; age&gt;14 years) in Chittagong, Sylhet, and
Dhaka. No significant associations were found for gender
across both cohorts, though education and adolescents’
maternal characteristics were found to contribute significantly
to awareness and attitudes of unmarried adolescents towards
sexual and reproductive health practices. Further investigation
of these factors is necessary for the development of
comprehensive SRH programs, helping both unmarried and
married adolescents establish positive and responsible SRH
attitudes and behaviors.
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Lessons Learned from MERS in South
Korea: Test, Trace, and Communicate

In the early phases of the COVID-19 pandemic, South Korea
emerged as a leader for curtailing the spread of the virus while
keeping its borders open to travelers, avoiding mass
lockdowns, and holding a general election with the highest
voter turnout rate in almost 30 years. South Korea’s ability to
respond to the pandemic early on has left experts wondering
how these outcomes could be replicated in the United States
during future pandemics. South Korea'’s relative success has
largely been attributed to its mass testing, contact tracing, and
information dissemination systems. The pandemic
preparedness and response policies currently being employed
by South Korea are the result of lessons learned from a
previous coronavirus disaster: the outbreak of MERS in 2015.
This project examines the public health significance of testing,
tracing, and risk communication, how South Korea
strengthened these systems after MERS, and how they have
influenced COVID-19 response. By drawing an analogy
between the South Korean MERS outbreak of 2015 and the
management of COVID-19 in the United States, | address the
following question. How did South Korean pandemic
preparedness policy come to be, and is it replicable in the
United States? | will then conclude a series of
recommendations for the United States based on South
Korean policy.
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Using Meta-Research Methods to
Examine the Inclusion of Women,
Pregnant Women, and Women-Specific
Health Outcomes in Studies that
Contributed to the Dietary Reference
Intakes for One-Carbon Metabolism
Micronutrients

Purpose: Maternal micronutrient deficiencies occurring during
periconceptional, pregnancy, and postpartum periods are a leading
cause of adverse pregnancy outcomes globally. The Dietary
Reference Intakes (DRIs) are a set of reference values used to assess
and guide nutrient intakes of healthy individuals. However, the current
DRIs for pregnancy and lactation may be limited in their methods and
included populations. The present study analyzed the current DRIs for
their inclusion of pregnant women and geographic representativeness.
Methods: Meta-research methods were applied to the DRI report for
vitamins B6, B12, folate, and choline in four steps: search, screening,
full-text data extraction, and data analysis. For each target
micronutrient, sections that contributed data to setting the average
requirement were focused on, “Selection of Indicators for Estimating
the Requirement,” “Findings by Life Stage and Gender Group,” and
“Tolerable Upper Intake Limit” for adults, pregnancy, and lactation
sub-sections. Screening involved reviewing the reference list to
determine whether a reference directly contributed to setting the DRI.
Full-text data extraction of primary data was conducted in areas of: 1)
administrative information; 2) study methods; 3) human population
characteristics; and 4) non-human subjects. Descriptive analyses
were performed to describe the inclusion of women, pregnant women,
geographic patterns, and demographic diversity. Results: For Vitamin
B12, 100% of indicator studies and 71% of life stages studies included
women, with a total of 3,246 women participants. However, none of
the indicator studies and 15% of life stages studies included pregnant
women, with a total of 556 pregnant women participants. None of the
indicator studies and 8% of life stages studies reported health
measurements specific to women, pregnancy, or lactation.
Geographically, 54% of studies were conducted in the United States,
and 18% took place in low-and middle-income countries. Data
analysis is ongoing for the remaining micronutrients. Conclusions:
Preliminary findings indicate that the body of evidence informing the
current DRIs are limited in their inclusion of women and pregnant
women. Numerous adverse pregnancy and birth outcomes are
preventable through optimal maternal nutrition. Therefore it is critical
to ensure that the DRIs are suitable for their intended population.
Despite their original intent for use in North America, the DRIs are
widely adopted globally. Thus, geographic representation of the
studies underlying the DRIs have implications for generalizability.
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Social Mission in Health Professions
Accreditation

Accreditation is the process of ensuring institutional compliance with
established standards to ensure high quality health professions
education that meets the needs of patients and society. Currently,
there are nine main accrediting bodies for schools in dentistry,
medicine, nursing, pharmacy, and physician assistant programs that
define “gold standards” of education and assess institutional
compliance with these established standards. Some standards are in
areas that fall under social mission, or “the contribution of the school
in its mission, programs, and the performance of its graduates, faculty,
and leadership in advancing health equity and addressing the health
disparities of the society in which it exists.” The concept of social
mission has been further defined through a framework of six domains
and eighteen measurable subdomains (termed “areas”) developed by
the Social Mission Metrics Initiative (SMMI).

This study analyzed the extent to which social mission is present in
the accreditation standards of major U.S. and Canadian health
professions accrediting bodies to allow accrediting bodies to make
improvements and hold health professions schools to the standard of
training and practicing with health equity and social mission lenses.
The 18 SMMI areas and their subsequent indicators were translated
into themes and subthemes. Social mission in curriculum was the
most well represented theme across all accreditors. Of the nine
accreditors, the Committee on Accreditation of Canadian Medical
Schools (CACMS) included more social mission themes within its
standards than any other accreditor included in the study. The three
nursing accreditors included standards explicitly related to community
collaborations, but lacked standards requiring student diversity. While
curriculum and student training were present across all accreditors, a
key-word search of the standards found that “racism” or “anti-racism”
were not mentioned in any of the studied health professions
standards.

The findings from this study demonstrate wide variability of social
mission content in accrediting standards. Accrediting bodies have the
potential to take a more active role in promoting health equity in the
health education community by holding schools accountable for
practicing social mission.

*The final results from this study have been submitted for publication.
The presentation will only include a sample of preliminary results.
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Addressing Barriers Faced by
Underrepresented Minority Students
during the COVID-19 Medical School
Admissions Cycle

Problem: Physician patient interactions are perhaps one of the
strongest predictors of healthcare quality and treatment
outcomes. Literature shows that race concordant physician-
patient relationships result in higher levels of patient trust and
physician attention, which can lead to increased care quality
and better health outcomes. Considering the high levels of
medical mistrust in historically marginalized communities,
increasing workforce diversity is one avenue by which racial
and ethnic disparities can be addressed. Unfortunately, the
current health workforce is far from diverse-Health Resources
and Service Administration data show that the United States
health workforce is approximately 64% White, 16% Hispanic,
and 11% Black. A similar distribution exists within the medical
school applicant pool. Approximately 50% of all medical school
applicants in the past four medical school cycles identify as
White, whereas only 12-14% of applicants identify as an
underrepresented minority (i.e. Black, Hispanic, Native
American).

Gaps: Previous research has shown the lack of diversity in our
health workforce can be linked to medical school admissions.
However, there has been no extensive investigation into the
barriers faced by underrepresented minority (URM) students
particularly during the COVID-19 pandemic.

Purpose: Although the COVID-19 pandemic has imposed a
number of barriers on all medical school applicants in the 2020
2021 application cycle, it has disproportionately impacted URM
students. This research assesses these barriers faced by URM
applicants in the 2020-2021 application cycle.

Proposal: In this research, key informant interviews of experts
familiar with medical school applicants and the admissions
process were used to identify barriers related to cost,
technology access, and the Medical College Admissions Test
(MCAT). Based on the data collected, policy recommendations
were also made to address these barriers.
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Shifting Attention to an Undervalued
Asset; the Emergency Department
Technician

A longstanding nursing shortage in the United States coupled
with increasing emergency department (ED) patient volume
have led to a need for both additional hospital personnel and
more efficient management of ED patient flow. In most
hospitals, the Emergency Department Technician (EDT) has
become an indispensable member of the treatment team,
performing a variety of important roles to actively support other
healthcare providers.

However, there is no literature or data that addresses statewide
regulations of the ED technician position and scope of practice.
To better understand the regulatory environment, an email
requesting information about a state's ED technician regulatory
structure was sent to both the Nursing and EMS Boards of all
fifty states and the District of Columbia. Majority of responses
noted that their boards do not have specific rules governing the
ED tech’s scope of practice. Additionally, we found that many
regulatory bodies, including Centers of Medicare/Medicaid
Services (CMS), The Joint Commission, and DC Department of
Health, do not have standards for ED technicians. This paper
further examines the current regulatory landscape for EDT
practice and the training required of the EDT in US emergency
departments throughout all fifty states and DC.

With these findings, we believe a standardized process of
training EDTs can relieve the burden of reduced availability of
registered nurses. If properly trained, ED technicians can
perform time-consuming procedures, allowing clinicians and
nurses to concentrate on higher level diagnostic and
therapeutic operations. By emphasizing the role of the EDT
with appropriate training and oversite, the industry can
significantly improve the delivery of acute care in the ED
setting.
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Attachment Style and quantitative
Electroencephalography (QEEG) Abstract

Aim: Most research on attachment in the brain has been about EEG
asymmetry. Previous research found that individuals with anxious and
avoidant attachment styles have greater right frontal activation during
tasks when exposed to emotional stimuli (Dawson, 2004; Rognoni et
al., 2008). More can be learned from quantitative
electroencephalography (QEEG), which involves comparing several
minutes of resting-state EEG to a normative database. The aim of this
study is to provide preliminary evidence between attachment style and
the brain in a resting state using qEEG data. We hypothesize that
participants with greater attachment anxiety and avoidance will show
an alpha asymmetry with less prefrontal alpha activity in the right
hemisphere on their gEEG brain map.

Method: The participants of this study are twenty-three adults that
completed a qEEG within the past 5 years. Ten minutes of resting-
state, eyes open, EEG data was recorded, edited, and compared to a
normative database to produce qEEG brain maps. Participants
completed a survey with demographic information as well as trauma
measures and the Experience in Close Relationship (ECR-S,
Brennan, Clark, & Shaver, 1998) attachment measure. Participants’
gEEG data was then analyzed in relation to their survey responses.

Results: A preliminary finding of our data reveals that attachment
anxiety is positively correlated with interhemispheric and
intrahemispheric alpha coherence. In the left hemisphere, there were
five significant correlations between attachment anxiety and alpha
coherence and in the right hemisphere there were four significant
correlations. There were also two significant correlations between
attachment anxiety and interhemispheric alpha coherence. There was
only one negative correlation found between alpha coherence and
attachment avoidance.

Discussion: Contrary to our hypothesis, we did not find any significant
interhemispheric alpha asymmetry. In contrast to previous task-based
EEG studies, we used qEEG data acquired during a resting state.
Therefore, our results provide preliminary evidence that attachment
style is reflected differently in the brain when it is in a resting state.
They also suggest that alpha hypercoherence is related to anxious
attachment. Our findings lend support to research indicating that
anxious rumination is associated with alpha hypercoherence
(Andersen et al, 2008). They raise the possibility that the brain being
stuck in a pattern of over-processing emotional information is one way
in which attachment anxiety could be understood. Further research is
needed to support these findings since they could have important
treatment implications.
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Online Group Psychotherapy During
COVID-19: The Group Member
Perspective

In response to the COVID-19 pandemic, an increasing number
of mental healthcare professionals adopted Telehealth
methods to prevent disruptions in therapeutic services.
Although there is scarce scientific findings on the outcome or
impact of online group therapy, group leaders conformed to the
social-distancing guideline and transmitted their service to
online platforms (Weinberg, 2020). Extant research on this
transmission and experience of online group therapy has a
narrow perspective with data solely collected from group
leaders and without theory driven hypotheses. The present
research was developed to examine group members’
perspectives on tele-group treatment, specifically, the
challenges throughout the process, the advantages of online
groups, and the perceived difference between in-person group
and tele-group sessions. Survey questions include items that
assess group cohesion, group alliance, therapeutic
engagement, working through conflict, and effectiveness of
tele-groups. The study also examines cross-sectional factors:
racial identity, ethnicity, age, gender identity, sexual orientation,
religion, and ability, of whether these topics have been raised
up in tele-groups. Moreover, the research aims at apply
attachment theory to predict who may have more challenges to
online groups. We will be studying the relationship between
individuals with different types of attachment styles
(securel/insecure) and their experience in tele-group therapy.
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Neutrophil Capture with CD15+
Dynabeads’

INTRODUCTION: Although RNA biomarkers have been discovered
for appendicitis biofilm infections and other inflammatory diseases, no
point-of-care diagnostic tests have been established to provide a
simpler, quicker, and more reliable method than standard sequencing.

OBJECTIVES: The overall objective is to create a blood test using
only a drop from a finger prick and quantitative RT-PCR technology
(providing results in about one hour) to be able to diagnose these
diseases without the need for more invasive, costly and time-
consuming lab cultures, imaging and arteriography (requiring
interventional radiology). Thus, the primary objective of this study was
to optimize neutrophil isolation so that we can improve the signal-to-
noise ratio in RT-PCR, and prove that the biomarker signals are
indeed from neutrophils.

METHODS: This was a multi-experiment study of various steps in a
standard CD15+ Dynabead positive isolation protocol. CD15+
Dynabeads were used to specifically capture neutrophils. Fresh whole
blood samples were collected for each experiment and conducted on
either small-scale (1.5 mL Eppendorf tubes & small magnet) or large-
scale (15 mL conical tubes & large magnet. Experiments were
conducted, while keeping all other variables constant, on the following
steps of the protocol: pre-positive-isolation centrifugation wash, pre-
positive-isolation incubation time with Dynabeads, amount of washes
with the magnet, and ratios of whole blood to isolation buffer or whole
blood to Dynabeads. To measure success rates of neutrophil capture,
hemocytometer counts were conducted. Unwashed whole blood was
used to obtain total amounts of white blood cells and red blood cells in
each sample used.

RESULTS: The best procedure for capturing neutrophils using the
CD15+ Dynabeads involves freshly washing the beads, and removing
the plasma. Both steps help to remove soluble inhibitors. Without
washing the beads, they can include free antibodies that would bind
the cells and prevent the beads from binding. Out of one, two, or three
washes with the magnet, two washes in the magnet produced the
highest yield of captured neutrophils (109.7%). 1:1 ratio of whole
blood to isolation buffer produced the best yields (72.0% with 1:1 vs.
57.4% yield with 2:1). 50 uL of Dynabeads per mL of whole blood was
found to be the best standard.

CONCLUSION: A standard operating procedure was produced for
sample analysis of patient samples. The procedure warrants further
studies to ensure reliable, reproducible results, as well as to
eventually produce a smaller-scale version to use in a point-of-care
diagnostic test.
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Cold Plasma-Based Control of the
Activation of Pancreatic Adenocarcinoma
Cells

Cold atmospheric plasma (CAP) has shown strong anti-cancer
capability in vitro and in vivo. The interaction between CAP and
cancer cells build the foundation to understand the anti-cancer
effect of a direct CAP treatment. The CAP-based activation
phenomenon is a key factor to understand the CAP cancer
treatment. The CAP-treated pancreatic adenocarcinoma cells
instantaneously entered a specific activation state, in which
these cancer cells become very sensitive to the cytotoxicity of
both reactive oxygen species and reactive nitrogen species.
Here, we present a roadmap of control the basic operational
parameters of the CAP jet (the helium flow rate, the discharge
voltage, and the discharge frequency) on the activation. Among
three parameters, the discharge voltage shows the largest
impact on the activation phenomenon. The maximum activation
effect occurred when the discharge voltage reached a medium
level. A OD chemical simulation revealed that such maximum
activation effect may be due to the maximum densities of
several short-lived reactive species in CAP jet at a certain level
of discharge voltage.
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Biological effect of dual PI3SK/HDAC
Inhibitor in Cutaneous T-Cell Lymphoma

T-cell lymphoma, a type of NHL that occurs in T lymphocytes, play an
important role in immune responses. TCL is a heterogenous group
categorized into several subtypes, including CTCL. Cutaneous T-cell
lymphoma (CTCL) presents skin symptoms, which are often mistaken
for skin conditions. Current treatment plans can take patients several
months and even up to a year to respond. Therefore, new treatment
options/targets are needed to decrease response time and improve
effectiveness. In this regard, PI3K signaling has been shown to have
potential significance as a treatment target for various cancers. PI3K
is upstream activator of the AKT activation, which leads to
uncontrolled protein synthesis and ultimately cancer growth. PI3K
inhibitors are in clinical trial with modest activity, therefore this study
sought to determine the effect of PI3K inhibition along with histone
deacetylase inhibition using a dual tool compound CUDC-907 in CTCL
in-vitro.

This study examined the in-vitro biological effect of the CUDC-907
several CTCL cell lines such as HH, H9, HuT 78, and SeAx. The
CTCL cells were grown and maintained in RPMI media supplemented
with 10% fetal bovine serum and 1% antibiotic mixture. 70-80%
confluent cells were plated in a 96-well plate overnight, then treated
with CUDC-907. CTCL cells were treated with various concentrations
of the drug (10nM, 100nM, 500nM, and 1 uM) for 72 hours in the
humidified 37°C CO2 chamber. MTT 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium was added, followed by incubation at 37°C for 4
hours. After the addition of isopropanol, absorbance readings were
taken at a wavelength of 570nm using a spectrophotometer. MTT
assay results showed a dose-dependent decrease in the cell
proliferation in all four CTCL cell lines tested, suggesting an anti-
proliferative role of CUDC-907 inhibitor in CTCL cells. Western
Blotting experiments followed by treatment with inhibitor were
conducted to confirm that CUDC-907 was targeting PI3K signaling.
100nM and 500nM concentrations were used to treat the cell lines for
a 24-hour incubation period and then the cells were lysed to extract
proteins. Through Gel electrophoresis the proteins and AKT levels
were compared with a control group, which received no drug
treatment. Results showed a dose-dependent reduction in AKT, and
increase in the histone acetylation (hall mark of HDAC inhibitors)
confirming the inhibitors targeting PI3K and HDAC pathway.

In conclusion, combined PI3K and HDAC inhibition through CUDC-
907 has anti-lymphoma activity in CTCL. This study provides a
scientific rationale for clinical study of CUDC-907 in patients with
CTCL.
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Comparing Evaluations of Social
Situations in Adults who Do and Do Not
Stutter

Social anxiety disorder (SAD) is a common anxiety disorder
that is distinguished by a fear of being humiliated,
embarrassed, and evaluated negatively in social situations
(Ilverach et al.,

2009). Social anxiety disorder (SAD) is a risk factor for adults
who stutter (AWS; Craig &amp; Tran, 2014; Tran, Blumgart,
&amp; Craig, 2011). Persons with SAD fear negative
evaluation and evaluate social situations differently from
persons without social anxiety. Four information processing
biases are thought to contribute to SAD (Heinrichs &amp;
Hofmann, 2001). Persons with SAD exhibit attention bias
toward threatening stimuli and they tend to exhibit memory
biases that involve remembering negative and socially
threatening stimuli more readily than nonthreatening stimuli
(Amir &amp; Bomyea, 2010; Amir, Foa, &amp; Coles, 2000).
Judgment bias occurs when persons overestimate the
probability that a negative event will occur, and overestimate
the negative consequences associated with it (Voncken,
Bdgels, &amp; Peeters, 2007). Finally, interpretation bias
occurs when persons react in ways that are out of proportion
with the actual threat in the situation; for example, persons with
SAD might interpret a mildly negative situation as profoundly
negative (Alden, Taylor, Mellings, &amp; Laposa, 2008. These
information processing biases have received some attention in
stuttering adults (Hennessey, Dourado, &amp; Beilby, 2014;
Lowe et al., 2016 (Brundage, Winters, &amp; Beilby, 2017).
The current study aimed to discover if AWS and AWNS
evaluate different types of social situations in similar ways.
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Role Of Ndnf in Alveolar Progenitor Cells
during Lung Adenocarcinoma Initiation

Lung alveoli consist of squamous alveolar type | cells (AT1)
responsible for gas exchange and cuboidal alveolar type Il cells
(AT2) responsible for producing surfactant. Under normal
conditions in the adult lung there is a subset, approximately
1%, of AT2 cells known as progenitor AT2 cells which are also
responsible for stem cell-like functions. Progenitor AT2 cells
can self-renew and can differentiate into AT1 cells. In normal
conditions, the progenitor AT2 cells divide intermittently,
approximately 40 day doubling time, in peripheral lung tissue,
typically near blood vessels. The progenitor AT2 cells are
activated by AT1 injury and are controlled by the EGFR/KRAS
pathway. Most AT2 cells show a limited proliferative response
following expression of oncogenic KRAS, the most common
cause of lung adenocarcinoma, while a rare subset of AT2 cells
continue to proliferate indefinitely and form deadly tumors. It is
known that AT2 cells are the source of adenocarcinoma, but
the specific causes and modifications that lead to tumor
initiation are currently unknown. It is unclear if the subset of
AT2 cells that proliferate into tumors are progenitor AT2 cells or
not, which we will seek to determine in this study.

Previous studies from our lab and other labs have found that
the presence of Neuron-Derived Neurotrophic Factor (NDNF)
exhibited tumor suppressive features in lung cancer and kidney
cancer (Zhang et al., 2019; Xia et al., 2019). We recently found
that Ndnf has restricted expression in a subset of AT2 cells in
the mouse lung. Interestingly, we found that oncogenic Kras-
induced lung adenocarcinoma originated from these Ndnf-
expressing AT2 cells in the mouse lung. It is thus conceivable
that the Ndnf-expressing cells contain those tumor-initiating
progenitor AT2 cells, and that Ndnf plays a protective role in
the progenitor AT2 cells to prevent tumor formation. To test this
hypothesis, we will: 1) determine whether the progenitor AT2
cells express Ndnf; 2) determine whether oncogenic Kras-
induced lung adenocarcinoma preferentially originate from the
subset of AT2 cells that normally express Ndnf; 3) determine
the role of Ndnf in the AT2 cells during oncogenic Kras-induced
lung adenocarcinoma initiation.
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Macrophage Heterogeneity within the
Developing Prostate and Prostate Tumor
Tissue

Prostate cancer has the second-highest mortality rate and the
greatest incidence among all cancers in men, and new
approaches to treatment are needed. While immunotherapy
has become a potent treatment for a variety of cancer types, T-
cells only amount to a small minority of cells in the tumor
microenvironment in prostate cancers. Instead, tumor-
associated macrophages are the most prominent non-
cancerous cell population and are highly involved in prostate
tumors constituting up to 70% of tumor immune subsets.
Although macrophages are known to exist in the prostate and
have an impact on prostate tumorigenesis, the character and
function of these cells throughout prostate development is
unknown. Here we find that two distinct subpopulations of
macrophages exist in the prostate throughout development,
characterized by the differential expression of Cd74 and Lyve1.
Notably, these two subpopulations differed in their cell turnover
during early prostate development and were impacted by the
presence of male androgens. Additionally, CD74+
macrophages were localized within the prostate epithelium
during prostate regression and tumorigenesis. Our results
demonstrate the presence of two distinct subpopulations of
macrophages in both the normal prostate and in prostate
tumors and provide evidence for functional differences of these
populations throughout prostate development and regression.
We anticipate our work to highlight macrophage diversity in the
prostate and the need to further understand how these
populations may influence the efficacy of cancer treatments.
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The Use of Integrative Medicine in AYA
Cancer Survivors: A Meta-Analysis

Childhood cancer is well studied within the medical community; Increased
research, medical interventions, and subsequent survival rates of
childhood cancers has resulted in a growing population number of
individuals who enter adulthood having survived a traumatic event.

While Western medicine leads to cure of the biological disease,
adolescent and young adult (AYA) cancer survivors are often left to live
with psychological trauma and long-term treatment adverse effects. The
increasing population of AYA cancer survivors has prompted questions
into the psychological health of AYA patients post-completion of therapy.
Published studies investigating methods of trauma treatment in AYA
cancer survivors, however, is limited.

This meta-analysis investigates the national prevalence of integrative /
complementary alternative medicine (CAM) services, such as
aromatherapy, yoga, and meditation, offered to AYA cancer survivors, as
well as outcomes of these various treatment modalities.

This investigation shows the prevalence of Eastern, or integrative
medicine, in the treatment of the adverse symptoms during cancer
treatment, as well as during remission, has been published among adult
cancer patients and survivors; however, institutions and success rates
within the AYA cancer survivor population has yet to be studied.

There are limited studies published about the success of CAM among the
AYA cancer survivor population; however, CAM and integrative therapies
are widely researched among adult populations currently receiving cancer
treatment, as well as for those in remission. Among these studies, CAM
use was documented among breast cancer patients and survivors.
Integrative therapies such as yoga, aromatherapy, and Tai Chi were found
to be beneficial in the treatment of both physiological and psychological
pain associated with Western medical interventions.

The literature review identified limited published studies about the success
of CAM among survivors of AYA cancer. The prevalence of integrative
therapies has increased in clinics, both nationally and internationally,
among adult cancer patients and survivors suggesting that Eastern
therapies are being successfully used to treat both physiological and
psychological pain during cancer treatment and remission. The limited
number of publications surrounding the use of CAM among AYA cancer
survivors may be a result of the progressive nature of these therapies
within the medical community.

These findings demonstrate the need for more research regarding
integrative and CAM therapies among the AYA cancer population, as well
as the potential benefit of Eastern medicines to address the psychological
impact of cancer survival during remission. Furthermore, the success of
integrative and CAM therapies among the adult cancer survivor population
suggests the benefits of these therapies for AYA cancer survivors.
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Self-Rated Executive Function
Impairments Among Young Adults with
Autism Are Associated with Sensory
Processing Experiences

Background: Executive functioning (EF) challenges in real world settings
are well-documented among children with autism spectrum disorder
(ASD). Emerging evidence suggests adults with ASD experience similar
difficulties; however, many existing studies have relied upon primarily
parent/caregiver report. Therefore, this study examined self-ratings of real-
world EF problems among young adults with ASD without intellectual
disability and age-matched neurotypical adults. EF challenges, like
inflexibility, have been correlated with sensory sensitivity in children with
ASD in prior studies, yet these associations have not been evaluated in
adults. Thus, we also examined correlations between self-report of both
EF difficulties and sensory experiences among adults with ASD. Our
objective was to characterize self-rated real-world EF difficulties
experienced by young adults with ASD and their associations with sensory
processing.

Methods: Participants consisted of young adults with ASD (n=41; M
age=25.60+/-10.28; M 1Q=113.49+/-13.86; 32 males) and young
neurotypical adults (n=73; M age=24.27+/-7.06; M 1Q=117.04+/-11.11; 61
males) who completed psychometrically sound and well-established
questionnaires assessing EF (Behavior Rating Inventory of Executive
Function-Adult (BRIEF-A) and sensory processing (the Adolescent/Adult
Sensory Profile).

Results: Adults with ASD rated themselves as experiencing more EF
problems overall than did neurotypical adults (F=58.32, p&lt;.001). When
examining the profile of EF difficulties, there was an interaction between
BRIEF-A scale and diagnostic group. More specifically, the adults with
ASD rated themselves as experiencing particular challenges in
shifting/flexibility (M=61.59+/-14.64) and working memory (M=62.93+/-
11.88; F=3.78, p=.001). Based on correlational analyses, only two of the
BRIEF-A scales were associated with sensory processing in ASD. Follow-
up linear regressions demonstrated that after accounting for the effects of
age, sex, and 1Q, shifting/flexibility challenges were predictive of sensory
sensitivity (R2 change=.28; t=3.25, p=.003) and self-monitoring difficulties
were associated with low registration of sensory information (R2
change=.15; t=2.08, p&lt;.05).

Conclusions: Utilizing self-ratings of EF challenges, we demonstrate
comparable EF profiles to those previously documented in autistic adults
using parent report. People with ASD rated themselves as having
particular difficulties with shifting/flexibility and working memory.
Additionally, flexibility problems were correlated with sensory sensitivity
while self-monitoring difficulties were associated with low registration of
sensory information. These findings strongly support utilizing self-ratings
of EF to provide insight into the lived experiences of people with ASD and,
for the first time, establishes links between EF and sensory processing in
ASD.
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The Developmental Effects of Six1
Mutations on the Otic Expression of
Putative Target Genes in Xenopus
Embryos

Point mutations in the SIX1 gene play a major role in Branchio-
oto-renal spectrum disorders (BORSD), a birth defect that
leads to mixed hearing loss. Permanent malfunction of the
middle and inner ear can be attributed to the malformation of
the ear’s ossicles and middle ear space, and hypoplasia in
inner ear structures. As the Six1 gene is heavily involved in the
regulation of cranial placode development into the ear, the
morphological presentation of BORSD can be explained by the
interaction between Six1 mutants and their target genes. Using
affected tissues, including the cranial neural crest and otic
placode, one can trace the involvement of the mutant Six1
gene to its interactions with neural crest cells and branchial
arch progenitor cells. Within these cellular regions, there are
proposed candidate genes that are targets of Six1: prdm1,
eya2, TSPAN13, zbtb16, and spry1. The four BOR mutations
were engineered in the Xenopus Six1 gene (V17E, Y129C,
R110W, and W122R), which is 100% identical to the human
SIX1 gene in the two mutated regions of the protein. The
mutants were expressed in a wild-type background in Xenopus
laevis embryos in order to find any alteration in the expression
of the target genes. We found that Six1 mutants were
transcriptionally deficient and had deleterious effects on otic
development. The interactions between specific mutants and
target genes varied, resulting in variable phenotypic expression
in the otocyst. With only two confirmed genes that are
causative of BORSD, Six1 and Eya1, investigation of potential
target genes is imperative for comprehensive genetic screening
of at-risk newborns to allow timely implementation of
interventions such as cochlear implants and otologic surgery.
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Loss of Vestibular Ganglion Neurons in
Congenital Vestibular Disorders

In congenital vestibular disorders (CVDs), children form an
abnormal inner ear before birth which can result in severe
challenges in maintaining posture, balance, walking, eye-hand
coordination, eye tracking, reading, and language acquisition. The
most common inner ear pathology found in these children is an
inner ear in a sac-like configuration with the three semicircular
canals absent or truncated. It is not known how this inner ear
defect affects the development of the vestibular neural circuitry
due to lack of a suitable animal model. Accordingly, this lab
designed and implemented a new animal model, the “ARO/s
chick”. Briefly, the developing inner ear or “otocyst” is surgically
rotated on one side in two-day old chick embryos (E2). The
Anterior-posterior axis Rotation of the Otocyst 180° results in a
sac-like inner ear that resembles that found in CVD children. On
hatching, ARO/s chicks experience balance and walking problems.

Children with CVDs have been reported to have a reduced
number of vestibular ganglion neurons (VGs), the first vestibular
neurons transmitting vestibular signals from hair cell
mechanoreceptors in the inner ear to the brain. This study
investigates whether ARO/s chicks contain a reduced number of
VGs. Photographic images were taken on a Leica inverted
microscope of Nissl-stained, 20 ym, transverse serial sections of
VGs on the intact and rotated sides of E13 ARO/s chicks. VG
neuron counts and overall ganglion volume were obtained from
images of every third section using QuPath computer program and
corrected to estimate total ganglion values. In ARO/s chicks (n=3),
VGs on the intact side contained 5,559 + 270 neurons, while VGs
on the rotated side had 3,734 + 151 (SEM), a 32% loss. VGs on
the rotated side showed a 27% loss in volume compared to the
intact side. Thus, VG neuron number is reduced significantly on
the rotated side of ARO/s chicks. Reduced VG number was
expected because a subset of vestibular nucleus neurons in E13
ARO/s chicks showed a 66% loss of neurons on the rotated side
compared to the intact nucleus. Thus, the formation of a sac-like
inner ear during early development produces significant losses of
peripheral and central vestibular neurons so that the vestibular
neural network becomes dysfunctional postnatally. As more
information on ARO/s chicks is collected from specific sites in the
vestibular neural circuitry, we may revise our thinking on how to
treat these disorders.
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Use of Duchenne Muscular Dystrophy
Models to Identify Biological Pathways
that Contribute to the Severity of Cardiac
Disease

Duchenne muscular dystrophy (DMD) is an X-linked chronic
muscle disease caused by mutations in the dystrophin gene that
blocks dystrophin protein expression. Loss of dystrophin causes
increased contraction-induced damage of cardiac and skeletal
muscle cells, leading to chronic inflammation and progressive
degeneration of these muscles. DMD patients suffer progressive
muscle weakness, replacement of skeletal and cardiac muscle
with extracellular matrix, respiratory distress and cardiomyopathy.
With genetic therapies becoming available to treat skeletal muscle
deficits, the life expectancy of DMD patients is steadily increasing.
These surviving patients develop severe cardiomyopathy in early
adulthood, as is common among female DMD carriers. Here we
compare a severe DMD mouse model (D2-mdx), that manifests
cardiac fibrosis and cardiomyopathy in early adulthood, to a milder
DMD mouse model (B10-mdx) with mild, late-onset
cardiomyopathy despite carrying the same mutant allele of
dystrophin. To understand the disease-related changes that
contribute to cardiac disease progression in DMD we carried out
RNA sequencing to monitor differential gene expression (DGE) at
disease onset in these models. We used multiple functional
annotation databases including Gene Ontology, KEGG, gProfiler,
and Panther to perform a comprehensive functional annotation of
the significant differentially expressed gene list to tap into the
strengths of these algorithms. While Gene Ontology and Panther
only annotate the gene list using Gene Ontology database, KEGG
and gProfiler use multiple biological pathways, drug, and disease
databases to understand the functional characteristics of the
genes better. Our analysis identified multiple pathways and
biological processes that may contribute to greater cardiac
pathology in the heart of the severe (D2-mdx) model. These
changes include biological processes such as immune response,
cadherin signaling, and extracellular matrix structure. As
membrane instability contributes to repeated bouts of myofiber
injury in DMD, dysregulation of the inflammatory immune response
is expected, which activates fibrotic pathways leading to stiffened
extracellular matrix and tissue damage and degeneration. Thus,
our findings here point to specific early deficits that initiate greater
severity of cardiac pathology in D2-mdx compared to genetically
comparable milder DMD model B10-mdx. We will present the
implication of these findings on the therapeutic avenues to inhibit
or slow the progression of cardiomyopathy in DMD.
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Motivational Drive for High-Fat Food is
Predicted by Initial Preferences in Mice

Chronic obesity can lead to the development of a myriad of
conditions such as type 2 diabetes, cardiovascular disease,
and stroke. The widespread availability and overconsumption
of highly palatable foods, such as those high in fats, are
thought to be significant contributors to the epidemic. Diets
high in fat are suggested to entail addiction-like behaviors, yet
the individual variability underlying these behaviors has yet to
be described in basic research settings. This is in part because
rodents are typically not provided with multiple diet choices.
Here, we attempted to fill this gap by employing Feeding
Experimentation Devices (FEDs), which allowed for
preprogrammed feeding regimens of food pellets. FEDs are
equipped with sensors that can detect nose pokes and food
consumption from mice. We first demonstrated that mice with
free access to multiple food choices supplied by FEDs showed
a varying degree of preference toward food enriched in high-fat
(HFD; 50% vegetable fat) over standard chow diet (SD). The
individual variability observed in the initial exposure phase was
further exemplified using operant tasks aimed at testing an
individual’'s motivational drive to consume the two diets. To
measure motivation for HFD and SD, we used fixed ratio
feeding schedules, in which the SD FED required only one
nose poke for one pellet (FR1), and the HFD FED required
either three (FR3) or five (FR5) nose pokes for one pellet. We
found that on this feeding regimen, mice with previously
defined preferences toward HFD (HFD-pref) exerted more than
five times the effort to eat HFD over normal chow that was
sustained throughout the dark cycle. In contrast, mice that did
not show an initial preference for HFD (SD-pref) did not sustain
FRS5 operant schedules. Last, we investigated whether these
initial preferences were predictive of higher levels of motivation
in a progressive ratio operant task, in which the number of
nose pokes required for HFD retrieval was progressively
increased whereas chow pellet retrieval was maintained on an
FR1 schedule. In this assay, breakpoints were higher in HFD-
pref mice, further exemplifying the role of individual variability in
motivated output guided for food enriched in fat. Prospective
implications for this research suggest obtaining a better
understanding of the neural mechanisms underlying food
addiction.
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Mapping Outcomes for Recovery of
Consciousness in severe Traumatic Brain

Injury

Common Data Elements (CDEs) are standardized and precisely
defined items and responses to facilitate consistent data collection
across intervention studies. CDEs for recovery of consciousness were
introduced in 2010. Yet, lack of uniformity in measures across trials
continues to be a major limitation of clinical trials involving patients
with severe traumatic brain injury (sTBI). This scoping review
examines the type and frequency of primary outcome measures (POs)
used in intervention studies of recovery of consciousness for adults in
states of disordered consciousness following sTBI and categorizes
them within the four main sections of the World Health Organization
International Classification of Functioning (WHO ICF) framework.
Additionally, the impact of TBI CDEs were evaluated on use and type
of POs for 10 years pre- and post- implementation.

Studies from 1987-2019 were identified in PubMed, Scopus,
EMBASE, PsycINFO, and the Cochrane Library. A research librarian
created a search strategy for each database using three primary
concepts: severe TBI, recovery of consciousness, and outcomes. The
team reviewed 10,962 titles, abstracts, and full texts to identify studies
meeting inclusion criteria. 292 included studies had data extracted and
were rated to evaluate study quality using the Scottish Intercollegiate
Guideline Network. Data were extracted and analyzed using Stata
16.0. POs were categorized into one of the four WHO ICF domains
and also by CDE status for pre- (2000-2009) and post- (2010-2019)
CDE implementation.

A total of 74 POs were identified and categorized in the following
domains: Body Function (n=50), Body Structure (n=10), Activities and
Participation (n=7), and Environmental Factors (n=4). Two POs
crossed domains and 1 did not align with any category. Across all
studies POs in Body Function domain were commonly used (88%,
n=257); the Glasgow Outcome Scale was the highest utilized
outcome. Of the 74 POs, 1 was identified as a CDE for recovery of
consciousness: Coma Recovery Scale. The CDE PO increased by
15% when comparing pre- and post-CDE implementation studies.

The results demonstrate the great heterogeneity in POs utilized in
intervention studies for recovery of consciousness in patients with
sTBI. It is clear there is an urgent need to map and classify POs for
sTBI clinical trials in order to harmonize and standardize across
studies, ultimately resulting in increased data quality, data sharing,
and better- informed clinical decision making.
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Communication between
Adolescents/Young Adults and Health
Care Providers during Routine T1D Care

Background: Adolescents and young adults (AYAs) with type 1
diabetes (T1D) are at higher risk for diabetes self-care
challenges and elevated A1c. Understanding AYA/health care
provider (HCP) communication may provide insight to better
support T1D management. The current study examined
content and quality of AYA/HCP communication during routine
T1D care.

Methods: Thirty-two AYAs (M age=20.5 + 9.1 yrs; 53.1% male;
43.8% non-Hispanic Black; M A1¢c=8.1+ 1.4%) and 9 HCPs
(100% female) participating in an RCT promoting AYA health
communication had a routine T1D visit audio-recorded and
transcribed. A coding framework was developed to assess
communication content and quality, including: AYA initiation,
self-disclosure, preparation, and future planning; HCP goal
setting, supportive language, problem-solving,
education/information sharing, and warnings/threats. Coders
double and triple-coded transcripts until 90% agreement was
reached. Chi square analyses evaluated associations among
codes.

Results: Routine T1D visits were primarily attended by AYAs
alone (78.1%), ranging from 8-45 min (M=30.3 +9.3). AYAs
and HCPs spoke 27.0% and 69.1% of the visit, respectively.
T1D adherence, lifestyle adherence, and developmental issues
were discussed in all visits (100%); insurance, mental health,
and T1D support systems were each discussed in 53.1% of
visits. AYA preparation (e.g. bringing glucose values, regimen
knowledge) was positively associated with HCP supportive
language (X2(1,N=32)=5.7, p=.02) and HCP education
(X2(1,N=32)=8.3, p&lt;.01). HCP warnings/threats were
identified in 25% of visits; 75% of AYAs in these visits had A1c
levels &gt;7.0%.

Conclusion: Results highlight reciprocal AYA-HCP
communication. Improving AYA preparation for T1D care visits
may facilitate more efficient and informative AYA-HCP
interactions, potentially leading to improved T1D outcomes.
Future studies will evaluate associations among
communication and T1D outcomes over time, including A1c
and transition to adult care.
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An Ever-Changing Support System: The
Impact of Diet and Habitat on Diversityin
Termite Microbiomes

The gut microbiome refers to the unique network of
microscopic organisms living in or passing through the gut.
Many factors influence the diversity of a host's microbiome
such as diet, environment, and evolutionary history. Termite
guts serve as an excellent system to study the microbiome,
and are capable of offering great insight into factors that
influence microbial diversity within and between species. This
is because termite species and populations exhibit variations in
factors like habitat and diet. The latter is of particular interest
because termites are known to rely on gut microbes to aid in
digestion of substances like wood and grass. There is likely
differences in gut microbial diversity, then, between species of
termites with different diets, and similar microbes between
termite species from the same feeding group. The question is,
how significant are these dietary differences relative to
environmental factors, in shaping microbial diversity in
termites? To test this, we surveyed four species of termites
Amitermes laurensis (AL), Nasutitermes magnus (NM),
Coptotermes acinaciformis (CA), and Microcerotermes serratus
(MS) from different habitat types in Northern Queensland,
Australia. This area is especially unique because it spans an
ecotone with habitats that shift from tropical rainforest to
savannah. We collected AL, NM, and CA from two different
savannah habitats--one dry and one wet, and we sampled MS
from both these savannah habitats, an intermediate site, and
two rainforest habitats. AL and NM feed on grass, and CA and
MS feed on wood. Sampling termites from different feeding
groups in different habitats allows for the assessment of the
impact of both varying diet and varying habitat on the gut
microbiomes of these termites. We extracted DNA from the
guts of the sampled termites and sequenced the DNA using
16Samplicon sequencing. We used DADAZ2 to read quality
profiles, filter and trim reads, merge paired reads, remove
chimeras, and assign taxonomy. Now, we are further analyzing
and exploring the data using Phyloseq. Our findings show that
both food source and habitat influence termite microbiome
diversity. As we continue to assess which species and groups
display the greatest microbial similarity or differences, this will
aid in determining which factors most significantly impact
microbial diversity in these termite guts.
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Meaning in the Midst of Crisis: A
Qualitative Study of Family Sensemaking
of Terminal lliness

A diagnosis of terminal disease creates an interruption to the routine
of life and marks the beginning of an illness journey for patients and
their families. Due to advancements in medicine over the past few
decades, terminally ill patients and their families experience longer
periods of anticipatory grief. Promising treatments intended to extend
life and minimize symptoms lengthen the iliness journey. While
research in this area has provided useful insight on the challenges
that family caregivers face, it does not examine the collective
experience of the larger family unit. This study explored the cross-
disciplinary topics of terminal illness and sensemaking from the
perspective of the collective family experience. The central research
question was: How do patients diagnosed with terminal illness and
their families construct a shared meaning of the terminal iliness
experience?

For this interpretivist study, an invitation to participate was sent
through a GW doctoral program listserve. For selection, families
needed to either currently be experiencing terminal illness or had
experienced it within 12 months of the interview. Three families
participated in two semi-structured interviews — one group interview as
a family and one individual follow-up interview 7-10 days later. A total
of 15 interviews were conducted. Structural narrative was used to
identify stories within the interviews; thematic narrative analysis was
used to identify themes within the stories.

Three themes emerged from the data: (1) needing to ease burden for
family members; (2) establishing communication within the family; and
(3) sensing loss in different ways. The family stories provide insight
into the paradoxical journey of terminal illness. They shared stories
about their challenges with caregiving and their constant search for
answers. The interviews themselves offered opportunities for families
to make sense of the iliness experience. One family member
described the process as healing after the loss of her father while
another expressed her appreciation to share their experience.
Findings from this study can help other families experiencing terminal
illness. It offers insight on how they might create meaning and
organize themselves in response to a terminal diagnosis. In addition,
the healthcare industry can benefit from these findings. Doctors,
nurses and other healthcare professionals can help facilitate
sensemaking for their patients and their families.
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Participatory Action Research Case Study
for Anti-Racist Organizational Change

The double pandemic of Covid-19 and systemic racism has exposed
the built-in prejudices of America’s medical infrastructure. These
prejudices are a manifestation of America’s colonial and racist
foundation that strategically centers “whiteness” at the expense of
Black, Indigenous, people of color (BIPOC) lives. The white-dominant
culture is especially pervasive throughout academic medical centers
(AMCs), where learnings tend to exclude issues of racism and racial
inequity, leading to biased treatment of BIPOC patients by AMC-
trained providers and exacerbated racial disparities. Recently, the
American Medical Association declared racism a public health crisis,
calling upon AMCs to treat race as a social construct.

Recognizing the role medical entities play in America’s vast racial
disparities, the Anti-Racism Coalition (ARC) was launched (July,
2020), a collaborative effort between George Washington University
(GW) medical entities (GW University School of Medicine and Health
Sciences, GW Hospital, Children’s National Hospital, and GW Medical
Faculty Associates). ARC is committed to the “implementation of an
anti-racist academic community to identify and eradicate all forms of
racism and ethnic oppression.” This goal necessitates the
development of an organizational change model that attends to power
imbalances, historical inequities, and community partnerships in ways
that have been unexplored.

Under the guidance of ARC-member and researcher, Dr. Maranda
Ward, a literature review of 48 articles (1999-2021) pertaining to
AMCs, organizational change models, Critical Race Theory (CRT),
Participatory Action Research (PAR), and racial equity was
conducted. Case studies (2 organizational change, 2 PAR, and 1
organizational change for racial equity) were critiqued using a CRT
lens for omission of achieving sustainable racial equity. In doing so,
key terms came up: intersectionality, white privilege, storytelling, and
shared power. Synthesized readings were culminated in a proposed
model to decolonize the way organizational change is characterized
and enacted.

The model’s feasibility will be tested as an IRB-approved mixed
methods PAR case study in GW’s Physical Therapy (PT) Department.
It will begin with an assessment that gauges the interest and capacity
amongst the PT department’s faculty, staff, students, and partners
(stakeholders) in building an anti-racist program. Follow-up interviews
will be conducted to understand stakeholders’ interests, needs,
strengths, challenges in addressing racism, racial/health equity and
calls for diversity and inclusion. Results will be translated into anti-
racist policy and training recommendations that engages
stakeholders. Depending on study results, the model will be utilized
across all GW medical departments, thus helping to achieve ARC'’s
goal of building an anti-racist GW.
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Assessing the Health Equity Knowledge,
Attitude, and Capacity of Students in the
Health Professions: A Baseline Survey

Significant health disparities remain in the United States due in
part to uneven access to quality food, jobs, housing, schools,
healthcare, and safe neighborhoods. The pervasive nature of
structural racism, stigma, and discrimination maintains these gaps.
Health professionals are poised to play a pivotal role in mitigating
health disparities as they work to improve the health of the
community, conduct research, and interact directly with patient
populations. Thus, students in the health professions must be
adequately prepared through incumbent educational training
programs to recognize the social determinants of health, including
racial and wealth inequalities to ultimately appreciate, explore, and
address health equity challenges. The objective of this two-phased
mixed methods study is to assess the health equity knowledge
and capacity of newly enrolled health professional students from
The George Washington University School of Medicine and Health
Sciences and School of Nursing.

The first phase of this research includes validating a 36-item
survey instrument. Validation of the survey instrument includes the
following steps: A) an expert panel review consisting of faculty,
staff, and potential employers (n=11) for construct validity; B)
cognitive focus groups consisting of currently enrolled students
(n=22) for content validity; C) psychometric testing to transform the
coded Likert scale data into weighted scales using a Rausch
analysis; D) piloting the tool among existing students across the
participating programs (n=48) to determine that the items capture
the true range of knowledge and attitudes of students. After
validating the survey, we will begin the second phase of the
research, where we will administer the electronic survey using
Qualtrics to newly enrolled students across all participating
programs at the beginning of each semester for 3 years. Research
is ongoing with phase one to validate the survey tool before it is
implemented into main practice.

Validating this instrument will contribute valuable information on
how to empirically measure health equity knowledge. In
conclusion, our data will inform research, curriculum, clinical
training, and service-learning projects to address the knowledge
and attitude gaps present within the student population and
establish a measurable health equity competency for the health
professions.
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Hospital-Based Health Care Worker
Perceptions of Personal Risk Related to
COVID-19

Background: Health care workers treating Coronavirus disease
2019 (COVID-19) patients face significant stressors such as
caring for critically ill and dying patients, physically demanding
care requiring new degrees of personal protective equipment
use, risk of contracting the disease, and putting loved ones at
risk. This study investigates the stress impact from COVID-19
exposure and how nurses and medical providers (eg,
physicians, nurse practitioners, physician assistants)
experience these challenges differently.

Methods: An electronic, self-administered questionnaire was
sent to all hospital staff over 6 weeks surveying exposure to
COVID-19 patients and degree of stress caused by this
exposure. Responses from medical providers and nurses were
analyzed for significant contributors to stress levels, as well as
comparing responses from medical providers versus nurses.

Results: Stress levels from increased risk of disease
contraction while on the job, fear of transmitting it to family or
friends, and the resulting social stigma were highest in medical
staff during the COVID-19 pandemic. Compared with medical
providers, nurses had nearly 4 times the odds of considering
job resignation due to COVID-19. However, most health care
workers (77.4% of medical providers and 52.9% of nurses)
strongly agreed or agreed with the statements indicating high
levels of altruism in their desire to treat COVID-19 patients.

Conclusion: The significant stress burden placed on nurses
likely contributes to increased thoughts of job resignation.
However, health care providers displayed high levels of
altruism during this time of extreme crisis, despite their
personal risks of caring for COVID-19 patients.
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Age is the Only Factor that Affects
Survival to Hospital Admission in Video-
Reviewed Out-of-Hospital Cardiac Arrest
Resuscitations

Study Objectives

Out-of-hospital cardiac arrest (OHCA) affects more than 350,000
people in the United States each year with a survival rate of
approximately 12%. Many factors have been implicated for their
role in determining survival. For example, the American Heart
Association recommends limiting pulse check time to less than 10
seconds and maintaining chest compression fraction (CCF)
&gt;80%. We utilized data from video-reviewed OHCA
resuscitations at an urban academic emergency department (ED)
to investigate factors associated with survival to hospital
admission.

Methods

Data was gathered on 96 OHCA resuscitations between July 2,
2017 — December 9, 2019. Each resuscitation was recorded in
real-time in critical care bays within the ED. Videos were reviewed
independently by two emergency medicine residents. The data
compiled represents that from video review and retrospective
review of the patients’ charts. Descriptive statistics (T-/Wilcoxon-
Mann-Whitney and Chi-squared/Fishers exact tests) and logistic
regression were used to identify the factors associated with the
survival to hospital admission.

Results

Overall rate of survival to hospital admission was 29%. Pre-
hospital variables including witnessed arrest, bystander CPR and
defibrillator use, and length of pre-hospital code had no significant
effect on survival to hospital admission (all p&gt;0.05). Notably, in-
hospital variables including length of code, time to monitor
placement, time to definitive airway placement, length of pulse
checks, and CCF were also not associated with a significant effect
on survival (all p&gt;0.05). Of the factors investigated, only age
was statistically significant (p=0.035) with the data suggesting that
as age increases, rate of survival to hospital admission decreases
(0 =-0.041).

Conclusion

In our population, variables that have previously been reported to
affect outcomes (bystander CPR and defibrillation, length of code,
CCF etc.) along with variables unique to video-review cases (time
to monitor, time to IV access, length of pulse checks, etc.) had no
significant effect on survival to hospital admission.
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CPR Duration and Temporal
Characteristics of the Resuscitation

Introduction:

Prior studies have demonstrated an inverse relationship between the
duration of cardiopulmonary resuscitation (CPR) and favorable
outcomes. This literature suggests that prolonged CPR is futile.
Providers often base the decision to suspend CPR on a qualitative
judgment. These decisions are individualized according to each
patient and his/her comorbidities. However, resuscitations are
resource and time intensive, which could influence provider decision-
making. Furthermore, emergency department (ED) volumes and
available resources fluctuate with time of day and day of the week. We
examine the relationship between the temporal characteristics of a
resuscitation and CPR duration.

Methods:

This study was a prospective observational study utilizing video-
capable resuscitation bays to capture cases of CPR in the ED.
Investigators reviewed videos and recorded characteristics of the
resuscitation. Medical records were reviewed for outcomes. Data on
96 cardiac out-of-hospital arrest patients between December 22, 2017
and February 3, 2020 were analyzed. One-way analysis of variance
(ANOVA) was used to test whether the day of the week correlates with
the duration of CPR. T-tests were performed to examine the
correlation between weekends/weekdays and the duration of CPR.
Ordinary least squared (OLS) regression was run to examine the
effects of time of day and day of the week on CPR duration, adjusting
for covariates. The primary outcome was total minutes of CPR.

Results:

There was significant variation in the duration of CPR, ranging from 2
to 54 minutes, with a median duration of 12 minutes. ANOVA analysis
indicated there is no difference in CPR duration depending on the day
of the week. When patients were analyzed in a sub-group analysis of
patients who had return of spontaneous circulation (ROSC), there
were significant differences in mean CPR duration depending on the
day of the week. Among patients with ROSC, CPR duration was
significantly shorter over the weekend (mean duration was 8 min
(p=0.02)), which was confirmed with the T test. Time of day (AM vs
PM) did not have any correlation with duration of CPR.

Conclusion:

CPR duration did not vary with days of the week nor times of day.
Given Monday ED visit volumes are the highest, we had hypothesized
that the balance between available resources and resuscitation needs
would result in a shorter duration of CPR, especially among patients
who did not have ROSC. This analysis demonstrated that this was not
the case, which likely reflects the resource-rich setting in which we
practice as a tertiary academic hospital.
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Evaluating IBD Patient-Initiated E-
Messaging and Telemedicine Visits
during the COVID Pandemic: A Single-
Center Study

BACKGROUND

During the COVID-19 pandemic, electronic messaging and telemedicine visits
between patients and physicians have emerged as vital platforms through
which chronic disease management is conducted. While an increased number
of clinicians have engaged in virtual healthcare, there is limited research on the
use of e-communication and telemedicine visits in inflammatory bowel disease
(IBD) patients. This study evaluates the use of electronic communication,
messaging content, and telemedicine visits across IBD patient demographics.

METHODS

A retrospective chart review was conducted of all IBD patients seen during the
past 3 years in a university gastroenterology clinic. There were no exclusion
criteria. Patient gender, age, ethnicity, IBD subtype, medications were
obtained. E-messaging and content via FollowMyHealth portal application
during March — August 2020 of the COVID pandemic were evaluated. A
confidential database was created using Microsoft Excel with statistical
analysis set at &lt;0.05. This study was IRB approved.

RESULTS

295 medical records of IBD patients were evaluated. 53 (18.0%) IBD patients
used secure e-communication. There was a significant difference in the rate of
e-messaging based on gender (56.6% males vs 43.4% females; p=0.0478),
race (Whites 71.7% vs AA 17.0%; p=0.0109) and medication regimen (biologic
54.7% vs non-biologic 45.3; p&lt;0.001). There was no difference in the use of
e-messaging based on age (66% in patients &lt;50 years vs 34% in patients
&gt;50; p=1.00) or IBD subtype (79.3% in UC vs 15.1% in CD; p=0.0774). The
most common messages included concerns regarding SARS-CoV-2 risk with
immunosuppressive medications (18.9%), home infusion arrangements
(15.1%), and refill requests (18.9%). 56 patients (19.0%) had a telemedicine
visit during the pandemic. There was no significant difference in the rate of
telemedicine visits based upon gender (53.6% males vs 46.4% females;
p=0.1349), race (50.0% W vs 35.7% AA; p=0.3099), age (64.3% &It;50 y vs
35.7% &gt;50 y; p=0.8765), IBD subtype (67.9% UC vs 28.6% CD; p=0.6106),
or medication regimen (41.1% on biologic therapy vs 58.9% on non-biologic
therapy; p=0.0512).

DISCUSSION

Although virtual platforms have been increasingly used for IBD management
during the COVID pandemic, this study reveals disparities in the utilization of
electronic communication. Males, whites, and those on biologic medications
more frequently used portal messaging. While this study revealed differences
in e-messaging use, disparities in telemedicine encounters based upon gender,
age and medication regimen were not apparent. Further research is warranted
to evaluate the clinical outcomes of virtual engagement during this vulnerable
time in healthcare.
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Does Intubation of COVID-19 Patients
Save Lives? A Descriptive Analysis of A
Prospective Registry

INTRODUCTION: As the COVID-19 pandemic continues,
respiratory management strategies emerged as a primary
concern. The mortality rate for patients with COVID19 who
require intubation, and the predictors of mortality for this
specific population are poorly characterized with only a few
case series and retrospective studies. Published mortality
rates of patients requiring intubation have ranged from as low
as 35% to as high as 80%. Given the overall high mortality
rate associate with intubation, growing literature calls for
further efforts to characterize this critical population.

METHODS: Analysis of a single urban academic center
prospective database of intubated patients with COVID-19,
including transferred patients. Descriptive statistics were
used to characterize the intubated patients. Logistic
regression was performed to account for age, gender, BMI,
race, history of diabetes, COPD, and asthma.

RESULTS: From March 2020 to July 2020, 369 COVID-19
patients were included in the registry 93 of whom were
intubated. Of those intubated, mean age was 57.3 years, with
an average BMI of 32.5. 63.7% of the intubated patients
were males, with 62.6% Black, 24.2% Hispanic, and 13.2%
Caucasian. We report an overall mortality of 80%, with a
crude odds ratio of 28.5 (95% CI: 14.5 - 55.8) for death
associated with intubation. Logistic modeling revealed that
age and gender are significantly associated with mortality,
with mortality odds increasing approximately 9% for each year
of age, and 2.8 times higher for males. BMI, race, and history
of diabetes, COPD, and asthma did not meet statistical
significance for association with mortality, nor were there

any significant interaction effects. Holding age and gender
constant, the odds ratio for death associated with intubation
increases to 105.3 (95% CI: 38.5-287.8).

CONCLUSIONS: We report a high mortality rate of

intubated patients, which may be multifactorial from being

a referral center accepts critically ill patients, including
evaluation for ECMO. Furthermore, our institution was an
early adopter of noninvasive ventilation methods in an attempt
to avoid intubation whenever possible. Ultimately, further
studies are needed to better characterize those COVID-19
patients that require intubation and what variables are more
closely associated with morbidity and mortality.
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Clarifying Mistreatment in the Clinical
Learning Environment

Background: Student mistreatment continues to be a pervasive and
ongoing issue within medical schools. Students have different
perceptions regarding what constitutes mistreatment. Mistreated
students have increased rates of burnout, anxiety, and depression.
Data from the AAMC Graduation Questionnaire has shown that the
ombudspersons are one of, if not the least likely option students
choose when reporting mistreatment. Current literature indicates that
using an educational intervention designed to clarify mistreatment
improves the ability of students to identify and report mistreatment
episodes in the clinical setting.

Intervention: Our innovative approach seeks to deliver an
ombudsperson-led lecture to third-year medical students that will
increase their fund of knowledge on what constitutes mistreatment
through examples, an explanation of the advisory role of the
ombudspersons, the absolute maintenance of student confidentiality in
their interactions with the ombudsperson, and the procedural venues
that are open to the students in the mistreatment reporting process.
The lecture will be given in the transition course for students prior to
embarking on clinical rotations.

Evaluation: We will assess the effectiveness of our intervention by
comparing students’ responses to the AAMC Graduation
Questionnaire at our institute in the years before and after the lecture
was implemented. This questionnaire is sent annually by the AAMC to
graduating medical students across the different schools and includes
questions about mistreatment. We will also track mistreatment reports
to the ombudspersons at GW in the years before and after the lecture-
based intervention. Finally, we will administer an IRB-approved survey
before the lecture to obtain baseline data on knowledge regarding
mistreatment, immediately following the lecture to determine what was
learned in the short-term, and finally at both six months and one year
intervals after the lecture to assess long-term retention. This survey
will, amongst other things, ask about student comfort-levels in
reporting, trust in the school’s ability to ensure confidentiality, and
overall understanding of what constitutes mistreatment. We expect
that our lecture will improve students' understanding of what
constitutes mistreatment. We also expect that our intervention will
increase mistreatment reporting and reports specifically to the
ombudspersons.

Discussion: Some medical schools have a stand-alone lecture and
discussions on mistreatment, while others do not. In the spirit of the
well-regarded slogan “nothing about us without us,” students’ inclusion
in the conversation is critical as they are ultimately the ones
experiencing the mistreatment.
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Implementation of Diabetic Foot Care
Education Improvement Project

Background: A diabetic foot ulcer (DFU) is a major
complication in diabetes mellitus that results in increased
mortality, morbidity, costs, and reduced quality of life. In 2015,
an estimated 9.1 million to 26.1 million people with diabetes
had DFUs worldwide. In 2019, 288 diabetic patients with
diabetic complications such as DFU were treated at the project
site.

Aims & Objectives: The project involved implementing diabetic
foot care education among diabetes patients in the clinic
towards improving their diabetic foot care knowledge and skills.
The project aimed to empower the patients to adopt proper foot
care practices and reduce diabetic foot complications
incidences.

Methods: The project used a quantitative quasi-experimental
design and was implemented among 31 diabetic patients aged
65-years and older at risk of developing diabetic foot ulcers.
Data were analyzed through a paired t-test and Mcnemar test
via SPSS.

Results: The patients’ diabetic patient foot care knowledge
improved from pre-intervention (M = 12.69, SD = 3.118) to
post-intervention (M = 14.69, SD = 1.365). There was a
significant improvement of diabetic patient foot care skills from
pre-intervention (M = 52.13, SD = 9.142) to post-intervention
(M =64.35, SD = 6.290). A significant decrease of diabetic foot
complications from pre-intervention (M = 1.97, SD = 1.048) to
post-intervention (M = 1.06, SD = 1.063) was noted.

Conclusions: Foot care education improves foot care
knowledge and practices and reduces DFU incidences.
Healthcare practitioners should educate diabetic patients on
appropriate foot care practices to reduce incidences of DFU.
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Just in Time Orientation of Non-Critical
Care Nurses to the Critical Care
Environment

Background

During the ongoing COVID-19 pandemic, many organizations have
redeployed non-critical care nurses to Intensive Care Units to help
provide care to the influx of critically ill patients. There is consistent
evidence that provision of orientation programs have a positive effect
on nurses who care for critically ill patients. Training is needed for
these nurses to effectively assist in the care of these patients.

Objectives

This project developed, implemented and evaluated a Just in Time
Critical Care Orientation training program. The project’s three
objectives were to increase participants’ knowledge, improve their
self-rated competence and confidence, and for participants to be
satisfied with the program.

Methods

A 12-hour educational program based on national critical care
resources was developed, implemented and evaluated. Thirty-two
medical-surgical and step-down nurses were recruited to attend the
program. The class delivered critical care information to participants
through classroom learning, simulation, and hands-on experience in a
critical care unit. Using a pre- and post-test design, participant
knowledge and self-rated confidence and competence were measured
using the Basic Knowledge Assessment Tool (BKAT) and the
Perception to Care in Acute Situations (PCAS) tool. Participant skill
demonstration and satisfaction with the program was also evaluated
using the Student Satisfaction with Learning Survey tool.

Results

After completing this program, participants had an increase in
knowledge as measured by significantly increased overall BKAT
scores (Pre-test mean score 77.19 (SD = 15.08), post-test mean
score 92.19 (SD = 7.51), as well as significant increase in answers to
questions related to ventilators. The PCAS scores showed significant
improvement in participants’ rating of their abilities with regards to
acute situations and care of critically ill patients in the post-test, as
compared to the pre-test. Questions that asked specifically about the
participants’ self-rated ability to care for critical care patients, on
ventilators, requiring intubation and critical care medications, saw
significant increase in the post-test. Participants were overall highly
satisfied with many aspects of the program, such as the content,
teaching styles and modalities, and their ability to apply the
information learned.

Conclusions

Implementation of a one-day critical care nursing program is an
effective method of providing non-critical care nurses with basic levels
of critical care knowledge and competency during a crisis that requires
them to assist with providing care to critically ill patients.
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A Quality Improvement Initiative to Engage
Older Adults in the Discharge Process
Using the IDEAL Discharge Protocol

Background. Readmissions are costly and adversely affect
patient outcomes. Readmissions significantly impact older
adult’s ability to manage post-discharge. Older adults are more
likely to have challenges with understanding newly prescribed
medications after discharge and therefore are less compliant
with medications. Older adults are also less likely to follow-up
with their primary care physician after discharge. Engaging
patients and families in a collaborative discharge process is a
key foundational element needed to improve patient outcomes
and reduce avoidable readmission rates.

Purpose. This quality improvement initiative engaged patients
and families in an evidence-based discharge protocol to reduce
avoidable readmission over three months.

Methods. The Define, Measure, Analyze, Design, and Verify
(DMADV) improvement process was used to implement the
initiative. The IDEAL Discharge Protocol was piloted on one
medical-surgical unit targeting adults 65 years or older with no
cognitive deficits and discharged home. The IDEAL Discharge
Protocol focused on implementing a structured process to
include patients and their families in a collaborative care
process focused on discussion, education, and post-discharge
follow-up.

Results. Forty-four participants engaged in the study. A 4
percent decrease in the pilot unit readmission rate was
observed. Before implementation, the readmission rate was 17
percent. After implementation, the readmission rate was 13
percent. Post-discharge follow-up resulted in the completion of
52.2 percent follow-up calls and 45.5 percent follow-up
appointments scheduled. Of the 44 participants engaged in the
intervention, two were readmitted, resulting in a 4.5
readmission rate for the study participants. Medication
compliance was assessed and found to be 93.3 percent, and
100 percent of participants received education while engaged
in the study.

Conclusion. The IDEAL Discharge Protocol aided in improving
the discharge process to better equip patients with the tools to
successfully transition home after discharge and return to their
preadmission state. The IDEAL Discharge Protocol’s
implementation showed a trend toward reducing the pilot unit’s
readmission rate over the study period.
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Increasing Mental Health Competency in
School Nurses

Background: Mental health concerns in the pediatric school
population have significantly increased in prevalence over recent
years, with an estimated 30% of the school age and adolescent
population having a mental health disorder. Unfortunately, the
time from onset of symptoms to treatment on average is over eight
years, leaving less than 25% receiving appropriate care for their
mental health conditions. Access is poor in Virginia, with the state
ranking 47th out of 50 for pediatric mental health care. Spending
the majority of their waking hours in the school setting, children
and adolescents are familiar and comfortable with the school
nurse, providing the ideal site to access mental health services.
School nurses spend one third of their workload on mental health
issues, yet more than half of all school nurses state feeling
undertrained.

Aims: Implement a two-month pilot evidence-based protocol for
school nurses designed to increase school RN competency of
identification, management, and referrals for students with mental
health concerns, ultimately increasing the access and quality of
mental health care in the school system. Outcomes measured
domains of knowledge, attitude, and competency related to
aforementioned goals.

Methods: The quality improvement pilot program was
administered virtually to school nurses practicing in Northern
Virginia in the Fall of 2020. Interventions consisted of online
Mental Health Training Intervention for Providers in Schools (MH-
TIPS) modules, a process algorithm for interdisciplinary
management of mental health issues in the school system, and
weekly education designed to increase mental health competency.
Data collection occurred via REDCap pre-, mid-, and post-surveys.

Results: 26 full-time Virginia school nurses completed the pilot
project. Results demonstrated a statistically significant increase in
all outcome domains: knowledge of signs, symptoms, and
screening tools, increased positive attitude of screening and
counseling in schools, and increased competency of identifying
mental health concerns, screening tool administration, and
referring for concerns.

Conclusion: School nurses are on the frontlines of pediatric
mental health care. Increasing competency to identify and
manage care for children/adolescents with mental health concerns
is a priority to improve access and care for Virginia students. This
pilot program is a cost-free program that can significantly increase
mental health care competency for school nurses, not only in
Virginia, but across the country.
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Implementation of Capnography
Monitoring to Improve Outcomes among
Intensive Care Units Patients on Patient-
Controlled Analgesia or Opioids

Background: Patient-controlled analgesia (PCA) administration
of opioids is associated with risk for respiratory depression.
Capnography is a non-invasive way to identify early respiratory
depression and prevent adverse patient events.

Purpose: This project evaluated the effectiveness of
capnography versus standard monitoring in reducing adverse
events among patients admitted to an intensive care unit (ICU)
who were prescribed PCA opioids and evaluated patients at
high-risk for respiratory depression according to age, gender,
diagnosis, co-morbidities, and type of opioid prescribed.

Methods: This project used a pre- and post-intervention design
to compare differences in the number of adverse events among
20 adult patients admitted to an ICU during a six-month period
who were prescribed PCA opioids and received either
capnography monitoring or standard monitoring. A chi-square
test was conducted to evaluate group differences.

Results: The number of adverse events was not significantly
different between patients who received standard monitoring
versus those who received capnography (X2=0.00, df=1, N=20,
p&gt;0.05). Adverse events were not significantly associated
with age, gender, number of co-morbidities, type of opioid, and
diagnosis (p&gt;0.05).

Conclusions: Implementation of capnography among ICU
patients on PCAs did not prevent adverse events. However,
there were favorable trends noted with regards to sedation
level and a decrease in the occurrence of bradypnea in
patients receiving capnography. Results from this project will
guide the implementation of capnography throughout the
institution.
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Implementing TeamSTEPPS® Training for
an Interdisciplinary Healthcare Team to
Improve Teamwork

Background: The ambulatory surgery center’s interdisciplinary
team was experiencing poor teamwork and communication.
Ineffective teamwork and communication increase the risk of
adverse patient outcomes. An evidence-based teamwork
training intervention was needed to improve teamwork and
communication.

Aims /Objectives: The entire team participated in a
TeamSTEPPS® training program. The aims and objectives
were to improve the staff’s attitudes and perceptions of
teamwork and communication; pre, post and sustained at 30-
days, reduce the number of documented near misses and
measure for daily use of the newly acquired skills.

Methods: This is a quality improvement project with a one
group, pretest and posttest design. The TeamSTEPPS®
intervention was presented to the healthcare team.
Participants’ teamwork attitudes and perceptions were
measured pre, post and 30-days post-intervention using the
TeamSTEPPS® Attitude (T-TAQ) and Perception (T-TPQ)
Questionnaires. A repeated measures ANOVA compared data
at three time points. A post-hoc pairwise comparison
determined effect size. Documented near misses were
collected pre-and post-intervention. Two process questions
were utilized to examine the team’s use of new communication
skills.

Results: The ANOVA showed that teamwork attitudes and
perceptions improved when compared from M1 to M3 for each
of the team constructs measured. A moderate effect was
achieved. The near-miss outcome was inconclusive. All
participants indicated daily use of new communication skills.

Conclusions: The TeamSTEPPS® training intervention
improved the attitudes and perceptions of teamwork post-
intervention and was sustained at 30-days. Providing
teamwork training to interdisciplinary healthcare teams may
decrease risks associated with adverse patient events.
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Mindfulness Training in Mitigating Implicit
Bias: Improving Cultural Competency for
Nurses Caring for LGBT Individuals

Background: Equitable care remains a goal of the United
States healthcare system, with cultural competency training
used as one intervention to mitigate disparities. Cultural
competency education is primary based on racial and ethnic
differences, often omitting other marginalized groups. Implicit
bias consequences are not addressed in such training
programs despite the association in health outcome disparities.
Research related to implicit bias has demonstrated the ability to
promote malleability in implicit associations, which may
influence the development of openness, acceptance, and
insight into the nature of marginalized groups.

Objectives: This project assessed a mindfulness meditation
exercise intervention on nursing awareness in interacting with
lesbian, gay, bisexual, and transgender (LGBT) patients.
Additionally, an LGBT health education module that integrates
affirmative practice and implicit bias concepts was introduced.
This project served to improve awareness of implicit bias
against LGBT individuals in order to begin mitigating the
associations with poorer health outcomes.

Methods: Using a pre-post intervention design, participant
acceptance and comfort in working with LGBT individuals was
measured using the Sexuality Implicit Association Test (IAT).
Participants were instructed on the use of a mindfulness
meditation exercise and completed a self-paced LGBT health
education module. Content included LGBT terminology, health
disparities, effective communication, and an overview of implicit
bias awareness.

Results: A total of 81 participants completed the pre-
intervention IAT, and 51 completed the post-intervention IAT. In
comparing pre- and post-intervention IAT scores, there was an
overall increase in neutrality of bias between heterosexual and
homosexual individuals.

Conclusions: Mindfulness provides a promising opportunity to
decrease bias in healthcare workers interacting with
marginalized groups. This project provides a basis for
organizational change for implicit bias awareness education.
The research provides further inquiry into the paucity of
available literature of LGBT-specific healthcare, implicit bias,
and cultural competence.
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Improving Nurse Manager Job
Satisfaction: An Urban Academic Quality
Improvement Project

Background

It is important that the nurse managers are able to contribute to
organizational vision, mission, and goals by influencing others,
sharing the vision, and implementing it (Boyce, 2018).  They
are pivotal to the successful accomplishments of the hospital
mission. There was a paucity of literature about job satisfaction
and job retention of nurse managers at urban academic
medical centers.

Objective

The purpose of this project was to examine the effectiveness of
educational interventions for nurse manager role development,
job satisfaction and intent to remain in the role.

Methods

This was a quasi-experimental pre-posttest design project.
The sample size consisted of 16 nurse managers from various
nursing areas at an urban academic hospital. Demographics,
competency self-assessments, as well as job satisfaction and
the intent to remain in the role were measured and reviewed.
The interventions were presented in four educational sessions.

Results

The managers had a mean age of 53.3 years, 73.3% were
female and Black. Sixty percent were Masters’ prepared.
Collectively they had 27.9 years in the profession. There was
no difference in most of the measured variables except about
job satisfaction and retention. There was a one- point drop in
thinking about leaving the organization, the job, and the
profession.

Conclusion/Implications

This was a very small study. This data should be considered
preliminary. To confirm some of the indications found, this
study should be implemented in larger settings for a longer
period of time for generalizability.
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Insights from Healthcare Worker Parents
on Parenting Stress during the Covid 19
Pandemic: A Qualitative Approach

Purpose:

Frontline healthcare workers have experienced significant
stressors related to the global pandemic known as Coronavirus
2019 (COVID-19). The impact of COVID-19 on frontline healthcare
workers (HCWs) who are also parents (HCWs-Ps) is multifaceted.
To prevent further spread of infection, stay-at-home orders were
enacted throughout the country. Parents of children, infants to age
18, found themselves facing a demanding work schedule with little
to no childcare or supervision during standard school hours. Thus,
because of social distancing measures, HCWs-Ps face the unique
challenge of having to care for children at home during work
hours. HCWs-Ps also face daily fears of exposing themselves and
their family to the virus while having to serve on the frontlines of
the pandemic. As the pandemic has increased, recent limited
evidence suggests that both parents and children worldwide face
exceptional circumstances, such as parenting stress, disrupted
work-balance, and challenged overall family well-being, due to
COVID-19. Disruptions of family life because of imposed social
distancing rules may have long-term consequences on parents
and children. To our knowledge, no previous studies have
investigated parenting stress among HCWs-Ps during the COVID-
19 pandemic.

Methods:

This qualitative case study seeks to explore and describe the
personal experiences of HCWs-Ps on the parenting stressors
encountered during COVID-19 in the United States. A collective
case study design employing semi structured interviews was used
to collect cases’ study data. Utilizing cross-case analysis, we
compare and report on the distinctive stressors among HCWs-Ps
through case descriptions.

Results:

The themes and codes derived from our analysis will report
feelings, situations, and stressors from real-life events as reported
by HCWSs-Ps. Such themes will include parenting and work
stressors as described in the semi structured interview guide.

Conclusion:

Study results will inform future studies and provide insights to
management leaders in healthcare organizations and to law- and
policymakers on how their policies and decisions impact the
frontline workers. It will also potentially identify the dynamic needs
of HCWs-Ps and their families should other public health
emergencies arise that require social distancing.

Primary Presenter
Michelle Clausen

Status

Graduate Student - Doctoral

Authors

Michelle Clausen, Min Jeong Jeon,
Annalyn Velasquez, Sherrie
Wallington

Research Mentor/

Department Chair
Sherrie Wallington

185



RESEARCH SHOWCASE

HEALTH SCIENCES
SCHOOL OF NURSING

Lung Cancer in Older Adults: Using
Medicare Claims Data to Identify
Symptoms and Co-Morbidities

Introduction: In patients with lung cancer, co-morbid conditions
and symptoms complicate treatment, diminish quality of life and
shorten survival. We aimed to describe the burden of
symptoms, treatment effects, and comorbidities as
characterized by the use of diagnostic and administrative
codes in older adults with lung cancer receiving Medicare-
related healthcare for lung cancer and preliminarily appraised
moderation by age and gender. Based on literature review, we
anticipated increased rates of pain-related symptoms and
mental health diagnoses in older adults with lung cancer.

Methods: The study population included all adults &gt;65 years
of age from the 2017 5% standard random national sample of
Medicare carrier file data. A total of 18073 patients with lung
cancer were identified among 1,478,670 beneficiaries. We
compared all ICD-10 coded diagnoses for patients with and
without lung cancer (comparison group) using relative risk
ratios.

Results: We identified 651 frequently coded ICD-10 diagnoses
among patients with lung cancer, including 38 symptoms and
18 major co-morbidities. Compared to patients without lung
cancer, those with a lung cancer history had increased risk
(RR; 95% CI) of general pain (2.78; 2.71-3.13), depression
(1.46; 1.41- 1.60), and anxiety (1.75; 1.71.-2.10). Emphysema
(9.15; 8.89-9.85), COPD (4.60; 4.41-4.76), and heart failure
(2.01; 1.95-2.18) were also notably increased in lung cancer
patients. Within the lung cancer group, men had an almost
two-fold risk of anxiety (1.96; 1.90-2.74).

Conclusions: Patients with a lung cancer history have a higher
relative risk of pain, mental health disorders, and other
comorbid conditions that may affect long-term outcomes.
Future analysis of Medicare D and SEER-Medicare data may
discern the impact of lung cancer features (pathology, stage,
adjuvant treatment) combined with comorbidity prevalence
(pain, anxiety/depression, cardiovascular disease) on long-term
outcomes such as recurrence rates and mortality.
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Limited Pediatric Mental Health
Exposures Amount FNP Clinical
Rotations

Background

Nurse practitioners are one of the fastest-growing professions in the
country, with approximately 290,000 licensed in the United States and
most holding the family nurse practitioner (FNP) degree. FNPs are
most commonly employed in primary care settings and see patients
across the lifespan, including children and adolescents. Approximately
5% of outpatient pediatric office visits focus on psychiatric or
behavioral problems, and 35% of these children sought care in a
primary care office. Assuring that FNPs are prepared to provide this
care is essential for quality outcomes.

Aim

This study aimed to evaluate FNP student preparedness in pediatric
mental health assessment by examining student clinical experiences
from a national survey of FNP students.

Methods

A secondary analysis was performed on a data set of FNP students
(N=3946) from the National Study of Clinical Education in Family
Nurse Practitioner Programs from 2016 to 2018. Pediatric, adult, and
gerontology mental health assessment clinical experiences and
securement of clinical sites were analyzed with descriptive statistics
and chi-square analysis.

Results

Nearly 30% (n=1118) of FNP students reported experiencing fewer
than two pediatric mental health assessments during their clinical
rotations. Compared to their experiences with adults, there was a
statistically significant difference, [ 2(16, n = 1154) = 331.014, p &lt;
0.001. Additionally, more than half (53%) of these students were
required to set up their own preceptors and clinical sites.

Conclusion

The alarmingly low number of mental health experiences reported are
concerning as frequency and experience are needed for skill
acquisition (Benner, 1982), and new FNPs would be lacking an
essential practice competency. Additionally, students who had few
pediatric experiences were more likely to have set up their own clinical
rotations. Study findings can guide educators to strategically direct
clinical experiences to include this aspect of practice with this
population. Facilitating student placement in clinical sites where
pediatric care includes mental health assessment is crucial. If
programs do not provide direct placement, rigorous evaluation of
student-selected clinical sites and preceptors is needed to ensure
adequate exposure to such experiences.
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Quality improvement initiative:
Implementing Nurse Peer Mentorship
Program

Introduction: Formal mentoring programs are valuable
experiences for the mentor and the mentee. They provide
nurses with the ability to develop professional networks while
refining their competency. Nurses should be properly mentored
focusing skills in addition to addressing their emotional needs.
The purpose of this quality improvement project was to
promote and evaluate the effectiveness of an existing
mentoring program on intent to stay, perceived competency,
and job satisfaction.

Methods: International Review Board approval was obtained.
A convenience sample of new nurses with less than 2 years’
experience in an academic medical center were recruited to
assess their intent to participate in the mentoring program. The
Caine Quality of Mentoring Tool (Caine, 1989), the McCloskey
& Mueller Satisfaction Scale (1990), and a demographic
questionnaire was administered to potential participants pre-
and post- the tailored intervention. A pre-notice letter
highlighting the advantages of participating in the mentoring
program was distributed. The Doctor of Nursing Practice
student used Zoom, and in person meetings with potential
mentees, local leadership and mentors to socialize them to the
program.

Results: De Identified data collected in Qualtrics and
transferred to SPSS for analysis. Percentage were reported for
interval data, whereas, standard deviation or mean will be
reported for interval data. Of the 44 nurses surveyed, 22%
completed the survey. Preliminary data revealed that 60% of
the participants were not aware of the organization-based
nurse mentor program.

Discussion: This improvement project can benefit organizations
by identifying strategies and potential barriers that would
improve participation in peer mentor programs.
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The Effects of Diabetes Self-Management
Education among African Americans

Background: Type Il diabetes continues to be a pervasive issue
among African American adults. Significant challenges in effective
management have resulted in poor health outcomes that have
disproportionately threatened the quality of life among this group and
increased the risk of mortality. Diabetes Self-Management Education
(DSME) has demonstrated success in improved patient management
and its capacity to mitigate risks for complications. Although
researchers and health institutions generally accept DSME as an
effective tool for managing diabetes, limited studies exist on its
efficacy for African Americans.

Purpose: This study aimed to examine the effects of DSME
intervention on diabetes management among adult African American
patients. Aims included improving HbA1 control, improving self-
management through patient education, and decreasing modifiable
risk factors of cardiovascular disease by improving blood pressure
control, lowering lipid levels, and accomplishing weight reduction.

Methods: Guided by the lowa Model, this project was conducted using
a pre/post-intervention design over the course of three months. DSME
offered during practice appointments to adult African American
patients in primary care practice. Thirty-Four participants were
included in this study. Outcomes of interest included Hemoglobin A1c
(HbA1c), Low-density Lipoprotein (LDL), weight, Blood Pressure (BP),
patient knowledge, and patient management confidence. A paired t
test was conducted for continuous variables, and a chi square test
was for categorical variables.

Results: Following DSME intervention, significant improvement was
observed in SKILLD assessment results a 16.9% increase in score
(Pretest 6.26 +/- 2.12; Posttest 7.92 +/- 1.28, p&lt;0.001). Mixed
results were discovered for Hba1c improvement; 64.7 % of
participants met HbA1c &lt;8 post DSME intervention compared to
47% pre-intervention, however, HbAlc did not meet statistical
significance in aggregate (p=0.142). Improvement in LDL control was
observed 29.0% pre-intervention vs. 52.9% post-intervention
(p=0.049). Results, however, did not meet the goal of 60% of
participants with controlled LDL. No significant reductions were
observed with BMI (Pre intervention 35.6 kg/m”2 (9.1) vs post
intervention 35.4 kg/m”"2 (8.9)) and blood pressure SBP/DBP (pre
intervention SBP/DBP 138.2mmHg (18.5)/81.5mmHg (8.6) vs post
intervention 134.4mmHg (11.8), p=0.11; 79.9mmHg (7.5), p=0.18).

Conclusions: DSME intervention is beneficial in improving patient
knowledge, glycemic control, and cholesterol. DSME may not be
sufficient in improving weight and blood pressure control; however,
further studies may demonstrate higher efficacy amongst these
variables. DSME may be an effective tool in decreasing specific risk
factors for diabetic complications among African Americans. Further
studies will need to be completed to conclude
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Specific Targeting of the Latent HIV
Reservoir Using Allogeneic yo T cells

yd T cells are an innate-like subset of lymphocytes that are an
integral component of the immune response against cancer and
infectious disease. They recognize both host and microbial derived
non-peptidic antigens outside of classical major histocompatibility
complex (MHC) presentation. Despite being severely depleted and
directly infected by Human Immunodeficiency Virus (HIV), recent
work by our group demonstrated the therapeutic potential of y0 T
cells by showing that in vitro expanded autologous y® T cells were
able to specifically target and kill reactivated latently infected CD4
T cells. However, the likelihood that a portion of yd T cells harbor
latent virus precludes autologous expansion for HIV cure.
Therefore, we hypothesized that expanded, allogeneic yo T cells
will be able to specifically target and kill reactivated latently
infected CD4 T cells.

PBMCs from uninfected donors were used to generate a primary
cell model of latent HIV infection and in parallel both autologous
and allogeneic yd T cells were expanded with 2.5 pg/mL of
pamidronate (specific yd T cell activator) and 500 U/mL IL-2 for 3
weeks. Latently infected CD4 T cells and uninfected controls were
treated with 100 nM Ingenol 3,20 dibenzoate (a PKC agonist) in
the presence of ART for 36 hours. Reactivated cells were then co-
cultured with or without either autologous or allogeneic expanded
yd T cells for 18 hours. The reduction in the latent HIV reservoir
was determined by intracellular staining for the p24 viral capsid
protein by flow cytometry and intact HIV DNA quantified by droplet
digital PCR (ddPCR).

Co-cultures with either autologous or allogeneic expanded yo T
cells showed a comparable near 50% reduction in intracellular HIV
p24 indicating a lower rate of cells actively producing virus. A
corresponding decrease in intact HIV DNA detected by ddPCR
further demonstrates elimination of CD4 T cells capable of
harboring replication competent provirus. In addition, viability was
consistently comparable between cultures with uninfected CD4 T
cells alone versus CD4 T cells co-cultured with y& T cells. This
data indicates that allogeneic y T cells are able to recognize and
kill latently infected cells upon viral reactivation while off-target cell
killing remained undetectable. Our findings provide the critical first
step in the development of a novel cell-based therapy for
eliminating latent HIV.
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The Association Between Progestin-
based Contraceptive Usage and
Inflammatory Immune Biomarkers for HIV
Acquisition in Adolescent Females in
Washington, DC

Background: Unintended pregnancy in adolescents, which was
reported to be about 50% of all adolescent pregnancies, can be
prevented by variety of types of contraceptives. Previous research
showed that the progestin-based contraceptive, Depot
medroxyprogesterone acetate (DMPA), has been associated with
enhanced HIV acquisition in adult women. However, the impact have
not been assessed in adolescent girls, a population bearing a
disproportionate burden of both the HIV epidemic and often-
unintended pregnancies. Currently, the data on immunological
consequences of continued usage of progestin-based contraceptives
on genital tract of adolescent girls in the United States is insufficient.
Therefore, the objective of this study was to examine the inflammatory
immune biomarkers associated with HIV acquisition following usage of
three types of progestin-based contraceptives, levonorgestrel
intrauterine device (LNG-IUD), subdermal etonogestrel (ETNG), and
injectable DMPA, in adolescent girls.

Methods: Following IRB approval, 59 sexually active, HIV-negative
adolescent girls (ages 15-19) were recruited from Children’s National
Medical Center and Medstar Washington Hospital Center in
Washington, DC from 2017 to 2019. After contraceptive counseling,
participants self-selected into different study arms: Control (condoms
only), combined oral contraceptive pills (COC), LNG-IUD, ETNG and
DMPA groups, which included 10 participants per group. Vaginal
swabs were collected at baseline prior to contraceptive use, and again
at a 3-month follow-up visit. Vaginal secretions were tested for pro-
inflammatory immune mediators, IL-6, TNF-a, IL-1a, IL-18, IP-10,
MIP-1a using ELISA. Biomarker data were then analyzed using
Wilcoxon Rank Sum Test and Kruskal Wallis Test (SAS) to evaluate
differences between visits across treatment groups.

Results: There were no significant changes in mean or median
biomarker levels between the baseline and follow-up visit for any
treatment group.

Conclusions: The study indicated that inflammatory immune-
biomarkers in the genital tract of adolescent girls was not significantly
different after 3-months of use of any of the progestin-based
contraceptives investigated. Importantly, we demonstrate the need of
future research studies in this with larger sample size and longer
follow-up period to evaluate safe and effective contraceptives in
adolescent girls to prevent unintended pregnancies and HIV
transmission.

Primary Presenter
Michelle Yang

Status

Graduate Student - Masters

Authors

Michelle Yang, Mélodie Nasr,
Annette Aldous, Jason Daniels,
Christopher Joy, Eleanor Capozzi,
Patricia Moriarty, Vanessa
Emmanuel-Baker, Sharyn Malcolm,
Veronica Gomez-Labo, Stefan
Green, Mimi Ghosh

Research Mentor/

Department Chair
Mimi Ghosh

191



RESEARCH SHOWCASE

HIV/AIDS

MILKEN INSTITUTE SCHOOL OF
PUBLIC HEALTH

Assessing HIV Care Transition Readiness
among Adolescents and Youth through the
Milestones Initiative: A Retrospective Cohort
Study of Patients Aged 13-24 Years at
Children’s National Hospital, Washington,
DC

Background: Transitioning from pediatric to adult services is known to
be associated with worsening of health outcomes and decreased
retention in care among adolescents and youth living with HIV
(AYLHIV). The Milestones Initiative was implemented at Children’s
National Special Immunology Services (SIS) in Washington, DC to
evaluate the preparedness of AYLHIV for transitioning to adult
healthcare. This study aimed at identifying factors associated with HIV
care transition readiness among AYLHIV.

Methods: This retrospective cohort study from June 1, 2019 to
January 31, 2021 utilized electronic medical record (EMR)-based SIS
patient database for collecting demographic (age, gender,
race/ethnicity), clinical (mode of HIV transmission, viral suppression,
duration of HIV diagnosis, case management acuity level, other
chronic health conditions), and mental health comorbidity data.
Participants’ transition readiness assessment questionnaire (TRAQ)
scores (1-4; with 1 being the lowest preparedness) were collected
from the Milestones Initiative SIS database. Differences in mean
TRAQ scores by demographic and health characteristics were
analyzed using unadjusted two-sample and paired t-tests, as well as
adjusted Analysis of Variance (ANOVA).

Results: Data from 103 AYLHIV were included (50.5% female; 100%
non-Hispanic Black/African American; mean age=19.54 + 2.78 years;
mean baseline TRAQ score=2.32 + 0.78). Baseline TRAQ scores
differed significantly by age (p &It;0.0001), gender (p = 0.0325), mode
of HIV transmission (p = 0.0002), viral suppression (p = 0.0005), and
duration of HIV diagnosis (p = 0.0117). Participants with repeat TRAQ
scores over the study period (n=35) experienced a mean increase of
0.13 in transition preparedness, with a significantly greater mean
improvement among AYLHIV recently diagnosed with HIV (within the
prior year) compared to those living with HIV for longer than 10 years
(p =0.0127).

Conclusions: Differences in HIV care transition readiness by patient-
related factors were observed in this cohort. Progress in TRAQ scores
was related to duration since HIV diagnosis and might indicate that
AYLHIV who were diagnosed perinatally require additional support
compared to those who acquired HIV horizontally. Knowledge of
factors associated with transition readiness can inform tailored,
multidisciplinary interventions to increase successful transition in HIV
care among AYLHIV.
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Changes in Inflammatory Biomarkers
Associated with HIV pathogenesis in
Survivors of Acute Sexual Assault

Background: Sexual assault has been associated with an
increased risk for HIV; while the social and behavioral drivers
are better characterized, the immuno-biological mechanisms
remain unknown. The objective of this study was to evaluate
genital tract biomarkers associated with HIV pathogenesis in
acute sexual assault cases, compared to those who have
never been exposed to sexual assault.

Methods: Nineteen cervical lavage wash samples were
collected at the Women and Infants Hospital of Rhode Island
(WIHR) from women who experienced sexual assault within the
past 5 days. These cases were compared to controls, defined
here as subjects not exposed to sexual assault, from a
previous study who were recruited from The George
Washington University and the Washington D.C. metro
community area. A sandwich ELISA was used to detect the
following pro-inflammatory cytokines/chemokines: IL-1a, IL-1(,
IL-6, TNF-a, and MIP-3a. The results were analyzed using the
Mann-Whitney U test (GraphPad Prism). We also investigated
the differences in biomarker levels 0-12 hours, 13-24 hours,
and 25-72 hours after assault.

Results: There was a significant upregulation in levels of pro-
inflammatory cytokines IL-1a (p=0.0168) and IL-1(3 (p=0.0387)
and downregulation in TNF-a (p=0.0064) in Cases compared to
Controls. IL-1a (p=0.0246) and IL-6 (p=0.0322) were
significantly higher in those sampled between 0-12 hours
compared to 13-24 hours and 25-72 hours after assault.

Conclusion: An increase of inflammatory response is
associated with risk of HIV. There was a significant change in
pro-inflammatory cytokines, IL-qa, IL-13, and TNF-a within 5
days after assault. In addition, IL-1a and IL-6, were
upregulated within the first 12 hours. Our data points to an
increased inflammatory response immediately following a
sexual assault. Investigation of the association of HIV and
acute sexual assault can contribute to development of trauma-
informed care and determine the urgency of HIV prevention
intervention needed following assault.
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HIV Protease Drug Resistance Mutations
in Five American Cities, 1999-2015

HIV can quickly evolve resistance mutations that protect the
virus against the drugs prescribed to treat it. Antiviral
resistance is one of the leading causes of HIV and AIDS
treatment complications in the United States. Understanding
the common types and the levels of HIV drug resistance in a
geographic region can help guide treatment plans and assess
the effectiveness of HIV drug resistance prevention programs.
Past studies have tracked HIV drug resistance types and levels
within cities, regions, or throughout the country, but variance in
drug resistance between cities has received little attention in
the scientific literature. This study analyzed HIV protease gene
sequences from five U.S. cities with high rates of HIV from
1999 to 2015 to find whether HIV drug resistance types and
rates differed by city, and whether the presence of drug
resistance prevention programs lowered the prevalence of drug
resistance mutations.

Boston, Washington DC, New York, San Diego, and Seattle
were selected for study based on data availability. Sequences
were collected from the Los Alamos HIV Sequence Database
and analyzed for drug resistance profiles using the Stanford
HIV Drug Resistance Database’s HIVdb program. The HIVdb
data was then processed using R scripts to find the prevalence
and types of drug resistance mutations.

Significant differences were found between the cities analyzed
in both the prevalence and types of drug resistance mutations.
Different types of mutations were found to be more or less
common depending on the sequence’s city of origin. Cities with
programs focused on surveilling and preventing HIV drug
resistance tended towards a decreasing trend of resistance.
This research suggests that HIV drug resistance programs may
have been effective so far in achieving their goals, and opens a
possible pathway for HIV treatment plans to be tailored by
geographic location to increase their efficacy.
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HIV-associated Thrombotic Microangiopathy:
A Thrombotic Thrombocytopenic Purpura
(TTP)-like Syndrome

Case:

A 44-year-old man with a past medical history of HIV was brought into
the emergency department from a homeless shelter with fever and
acute encephalopathy. He was febrile, tachycardic, and had a lactate
of 5.3 mg/dL. His HIV labs were notable for CD4+ count of 3 cells/m3
and VL of 965,000 copies/mL. Other labs on presentation were
notable for a hemoglobin of 12.7 g/dL and platelet count of
99,000/mcL. He was found to have streptococcus pneumonia
bacteremia and meningitis for which he was treated with ceftriaxone,
vancomycin, and dexamethasone.

During his hospitalization, he was noted to have down trending
platelets to less than 20,000/mcL and an associated hemoglobin drop
to 5.4g/dL. Hemolysis labs were notable for a haptoglobin of &lt;20, an
LDH of 2,142, ADAMTS13 level of 54.4, and multiple schistocytes on
peripheral smear. No bleeding or thrombosis was noted. INR was
1.05. His Plasmic Score was 4, but because of the high likelihood of
thrombotic thrombocytopenic purpura (TTP), urgent initiation of
plasmapheresis was initiated. After three rounds of plasmapheresis,
the patient’s labs showed platelet 117, Hgb 11.0, Lactate
dehydrogenase (LDH) 1303, haptoglobin 105. After a fourth round of
plasmapheresis, he showed sustained clinical response, with platelet
counts remaining stable within normal limits.

Discussion:

Idiopathic TTP is characterized by elevated LDH, thrombocytopenia,
microangiopathic hemolytic anemia (schistocytes seen on peripheral
smear), and a reduction in ADAMTS13. Thrombotic Microangiopathy
(TMA) describes the clinical features of TTP without a decrease in
ADAMTS13 level or ADAMTS13 autoantibodies. TTP is relatively rare
in the general population; however, it has been shown that the rates of
TTP-like syndromes in HIV patients have been estimated to be up to
40 times higher than in non-HIV patients. Some case reports and
meta-analyses have found that many HIV positive TTP patients have
normal levels of ADAMTS13 and no trace of autoantibodies to
ADAMTS13. We presented a case of HIV-associated Thrombotic
Microangiopathy (TMA), a TTP-like syndrome with normal ADAMTS13
levels. In this case, the rapid initiation of plasmapheresis resulted in
the resolution of his TTP-like syndrome. An analysis of 20 HIV
affected patients with TTP-like syndrome showed that none of the
patients with a CD4&lt;100 cells/IL had a severe deficiency of
ADAMTS13. HIV/AIDS patients with may present atypically with a
TTP-like syndrome despite the a lack of serum ADAMTS13 levels and
ADAMTS13 autoantibodies. Therefore, ADAMTS13 should not guide
treatment decisions in TTP-like syndromes in those with AIDS.
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“Un Violador en Tu Camino” A Rewriting
of Chile’s Constitution: Tracing the
Feminist Movement

This thesis examines gender in jurisprudence and legislation through
the emerging feminist and Mapuche Indigenous women'’s rights social
movements in Chile. The theoretical framework presented synthesizes
feminist theories of collective identity and gender, theories of gender-
based violence and social movements, and Indigenous women's
resistance against gender colonial violence. The analysis centers on
how gender and citizenship’s portrayal influences social movement
identity and the role of developing progressive gender- policies. This
thesis also contributes to a growing body of intersectional research
examining how social movements shape progressive gender policies
as a tool to generate new political agendas and awareness of global
gender violence.

| find that gender and citizenship are primary orienting principles in the
movement’s underlying ideologies and collective identity. As illustrated
through the Chilean feminist anthem, “Un Violador en Tu Camino” or
“A Rapist in Your Path” spread globally, addressing the widespread
systemic violence to suppress women. The anthem was first
performed at the “International Day for the Elimination of Violence
against Women” in November 2019. Videos of the performance
quickly became viral and spread from France and Mexico to Kenya
and India, igniting a global feminist movement. The movement
demands responsibility and accountability by governments for the
violence and deaths of women around the globe. The “Un Violador en
Tu Camino” feminist movement engages in collective identity
processes fundamentally rooted in the politics of gender- violence. As
a result, state governments have prioritized gender policies and
representation.

This research implies an integrated theory using jurisprudence and
traditional gender role attitudes to study violence against women. Latin
American countries such as Chile feature strongly-held traditional
beliefs concerning gender roles, and these beliefs are associated with
increased levels of violence against women and femicide. These
findings confirm the theoretical literature on patriarchy and gender
roles influence legislation. This study provides new insight into the
intersectional fabric within mainstream feminist movements in Chile.
The implications of this research will contribute to the growing body of
knowledge of the impacts of transnational feminist mobilization on
gender- policies. Previous research has not analyzed the contributions
of the “Un Violador en Tu Camino” anthem to the global mainstream
and marginalized Indigenous women’s movements. More importantly,
this analysis evaluates the legislation and government response
sparked by the anthem’s movement. With the current 2020 Chilean
national plebiscite, the rewriting of the constitution will be a testament
to the efforts of the feminist movements demanding gender equity
within the legislation.
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Remembering the Resistance: Enslaved
Women's Fight for Bodily Autonomy

Slavery scholars have written extensively about the industry of
breeding enslaved women and their contributions to this
subject area are insurmountable. While most researchers focus
on the lives of enslaved women pertaining to their daily trauma,
labor or reproduction, | focus on enslaved women'’s stories of
resistance against sexual exploitation and reproductive
coercion because their stories have been largely ignored. It is
important to include the voices of enslaved women when we
discuss slavery because these narratives make the lives of
enslaved women palpable. Because slavery was dependent on
the exploitation of Black women'’s reproductive labor, |
communicate the pain of enslaved women and provide insight
of these women’s resistance by any means necessary.

Using historiography and by studying the Works Progress
Administration’s (WPA) Federal Writers' Project (FWP), the
Slave Narrative Collection, | honor their resistance and memory
by retelling their stories of resistance and how they chose to
spare the lives of their children from a heinous life of slavery.
This collection was compiled from 1936-1938 in seventeen
states and recorded over two thousand formerly enslaved
interviews.

My research explores the notion that enslaved women were
victims of their circumstances and rebuffs this with their own
words of defiance. | discovered these women revolted against
the very institution that profited off their reproductive labor.
Denying their enslaver the fruits of their wombs was a tangible
protest of slavery and the degradation of the sanctity of giving
birth to a child. Some of these women resisted oppression by
exerting control over their bodies and the lives of their children.
It is important to include their stories in their voice in order to
provide a clear understanding of their experiences. When we
explore the history of slavery, it's imperative that the stories of
resistance against sexual exploitation and reproductive
coercion be chronicled using the recorded narrative of these
women. These stories by the enslaved women teach us about
fighting for bodily autonomy. | am convinced that when we
provide a clear portrayal of slavery that allows for enslaved
women to share their stories, we honor not only their
memories, strength and courage but their well thought out,
deliberate and dangerous sacrifices as well.
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Friendly Fire: An Analysis of Lesbian
Depictions in Postcolonial Film

This article shows how the Indian film “Fire” by Deepa Mehta
and the Kenyan film “Rafiki" by Wanuri Kahiu function as
similar cultural phenomena that require an understanding of the
colonial past and its influence on the present rather than a
simplistic prescription of religious homophobia. By analyzing
the love stories between the women in these films, issues of
gender roles, religion, and sexuality are illuminated as sites of
conflict where colonial influence complicates all narratives. This
article also demonstrates how these conflicts were further
proved by the real-life responses to each of these films by way
of viewing bans and, in some cases, violence, as well as the
LGBT advocacy efforts that followed the backlash. Using
postcolonial and queer theory to analyze both the films
themselves and the events that followed their release, | argue
that mainstream Western narratives of homophobia are not
nearly enough to understand the actual conflicts present in
these films and the backlash they received.
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Second Language Development of
Mandarin Tones: A comparative study of
Native English-Speaking Children and
Adults

Mandarin tones are often recognized as being the most challenging
aspect for second language acquisition. Specifically, those who come
from a stress language background, such as English, encounter many
obstacles with tone development. The main difference between tonal
languages and stress languages are their prosodic features. At word
level prosody, Mandarin uses four tones to convey the meanings of
words. However, Mandarin prosody at the sentence level is an
interaction of both tone and intonation, but the meaning of each word
does not change. This type of language acquisition is difficult for adult
learners of Mandarin since the stress is placed in different locations
compared to their native language.

Based on previous research, native English-speaking adults find the
Mandarin second tone, a high-rising tone, to be the most complicated
to accurately produce. Further research shows that adult learners’
second tone is constrained by a universal phonological constraint
known as the “anticipatory dissimilation” and results in a high error
rate at various syllables. This topic has only been studied with adult
learners; no research has been conducted with children who learn
Chinese as a second language. Therefore, the objective of this study
is to fill the research gap by examining if native English-speaking
children are also constrained by the anticipatory dissimilation similar to
their adult counterparts. The core of this study investigates a group of
native English-speaking children between the ages of 12 to 37 months
who are enrolled in a Montessori school in Washington, D.C. with a
focus on Mandarin second language acquisition. This phonological
study of tone acquisition is designed to collect speech by giving these
students a combination of common colors and animals and asking
them to pronounce the name of each colored animal in Mandarin. This
data is collected using PRAAT, a speech analysis software, to
examine evidence of the anticipatory dissimilation effects in children’s
speech.

Through this study, the participating children’s acquisition of Mandarin
tones will be closely observed. Their tonal error patterns will be
carefully examined and compared with those of adult learners. With
this data on hand, the research will contribute to the understanding of
the mechanisms of tone acquisition by English speaking learners at
various ages. Pending these results*, this study will positively impact
Mandarin acquisition for children and also provide insight into how
adult learners can more accurately produce the Mandarin second
tone.
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“Willing Deeply and Inwardly”:
Neurotheology and Free Will in
Kierkegaardian Existentialism

Writing in the mid-nineteenth century, Seren Kierkegaard
considered the relationships between philosophical and
theological thought and early advancements in psychology that
occurred during his lifetime. Although Kierkegaard’s
pseudonymous writings pose interpretative challenges, his
journals reveal a complex understanding of volition that underpins
many of Kierkegaard'’s pivotal contributions to philosophy and
theology. Given Kierkegaard’s engagement with psychology, the
emerging interdisciplinary field of neurotheology provides a unique
framework for reconceptualizing Kierkegaard’s ideas in the context
of neuroscientific and psychological research.

Neurotheology scholarship seeks to facilitate a productive
dialogue between the neurosciences and religious studies.
However, most existing neurotheology research has been
produced by neuroscientists and involves investigating the neural
correlates of spiritual experience. Consequently, countless
opportunities exist for religious studies scholars to critically engage
with neuroscientific findings. Similarly, recent scholarship involving
neuroexistentialism examines existentialist philosophy in the
context of neuroscience, but lacks input from religious studies
scholars and fails to address the theistic roots of existentialist
thought. Therefore, my research seeks to address gaps in existing
neurotheology and neuroexistentialism research from the
standpoint of religious studies.

In this thesis, | apply a methodological approach based on
neurotheology to analyze Kierkegaardian free will, engaging with
specific research findings in cognitive neuroscience and
psychology. | argue that Kierkegaard’s perspective regarding free
will can be viewed as compatible with contemporary decision-
making research, particularly given the lack of scientific consensus
regarding philosophical free will. Specifically, Kierkegaard’s
writings reflect emotion regulation strategies that appear to
mediate some neurophysiological influences on the brain’s
valuation system during the preconscious decision-making
process. Additionally, the psychological concept of differentiation
of self parallels Kierkegaard’s emphasis on willing to be oneself,
reaffirming his core notion of the relationship between volition and
self-identity. Given the crucial role of free will and choice within
Kierkegaard’s writings, the clear points of congruence between
Kierkegaard's views and contemporary findings support the
enduring viability of Kierkegaardian thought.
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America’s Polarized Pandemic: The
Impact of Social Media Images on Face
Mask Perceptions, Attitudes, and
Behavior During COVID-19

Face masks became a contentious subject during the COVID-
19 pandemic. This was probably due to multiple factors,
including evolving public health recommendations, increased
proliferation of fake news, and the politicization of the
pandemic by American political elites. This study first analyzed
perceptions of politicization and polarization of face masks and
face coverings using a small sample population of American
adults (n = 252) between October 8th, 2020 and October 15th,
2020. On average, participants felt face masks to be a

nationally politicized and polarizing issue split along party lines.

They also reported mostly pro-mask attitudes and a high ratio
of consistent mask usage. An experiment was then conducted
to determine how viewing a satirical, pro-mask meme or a
medically branded, pro-mask infographic might impact face
mask attitudes and behaviors. Each participant randomly
viewed one of the two images. Those who viewed the
infographic exhibited stronger mask attitudes and were more
likely to report wearing a face covering regularly. This study
captures point-in-time evidence of some American adults’
perceptions of face masks during the COVID-19 pandemic.
This increased understanding may support public health
officials and pro-mask advocates to communicate their
messages more effectively. It also adds to two new, but
growing, fields of research: COVID-19 and memes.
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Liberating Physical and Discursive
Spaces in Post-War Vienna: The Work of
VALIE EXPORT, 1968-1979

The nascent Austrian state, sprung from the dissolution of the Austro-
Hungarian Empire, developed a unique national identity cultivated by
a centralized government in the decade prefacing the Second World
War and again under the regime that followed. In developing
exclusionary sociopolitical structures to promote the supremacy of the
Austrian government, pre- and post-war chancellors reified Habsburg
landholdings as a distinctive Austian nation, or, to invoke Benedict
Anderson’s terminology, as “an imagined political community.” In
constructing Austria as an independent State unified by a
conservative, authoritarian government, political leaders
recontextualized residents of the region as citizens of that State. Due
to expectations of labor output, and, perhaps more importantly, male
voices that fill social discourse, in capitalis