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Medical Student Research Symposium 2022

We are pleased to have you join us for the 14th annual Medical Student Research

Symposium of the Johns Hopkins University School of Medicine. As clinicians in training,

we are fortunate to work among faculty who conduct a broad range of investigation that

yields advances in the knowledge of human health. For the past thirteen years, we have

been privileged to have an event that presents the extensive endeavors that students

take to advance this mission at the school. 

The mission of the Johns Hopkins University School of Medicine is to educate medical

students, graduate students, and postdoctoral fellows in accordance with the highest

professional standards; to prepare clinicians to practice patient-centered medicine of the

highest standard; and to identify and answer fundamental questions in the mechanisms,

prevention and treatment of disease, in health care delivery and in the basic sciences. 

The Medical Student Research Symposium is a forum for medical students at Johns

Hopkins to present their own research to the greater Hopkins community. It is an

opportunity for students to participate in the exchange of intellectual ideas in a

professional format and meet faculty who relish the pursuit of better science and more

effective medicine. Our mission is for the Medical Student Research Symposium to

foster the development of young researchers who will aid in the advancement of

scientific medicine for years to come. 
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The Scholarly Concentrations (SC) program is a faculty-mentored scholarly

experience for medical students. This program provides the infrastructure and mentoring

necessary for students to produce a scholarly project in an area of individual interest and

encourages the acquisition of attitudes and skills for lifelong learning and scholarship. 

The SC program offers the following five areas of study: 

Basic Science 
Sarah Wheelan, MD, PhD 

Clinical Research
Meredith Atkinson, MD
Kelly Gebo, MD, MPH
Sapna Kudchadkar, MD, PhD
Steve Sozio, MD, MHS

HEART: Humanism, Ethics,
Education and the Art of Medicine
Joe Carrese, MD, MPH 
Gail Geller, ScD, MHS 

History of Medicine 
Nathaniel Comfort, PhD
Marta Hanson, PhD

Public Health Research
Eric Bass, MD, MPH
Bhakti Hansoti, MBChB, PhD, MPH, FACEP

The overall goals of the SC program are to promote intellectual curiosity, appreciation of

scholarly inquiry, flexibility, passion for discovery, openness to new ideas, and the ability to work

both independently and collaboratively.
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MSRS Program Schedule

12:00 - 2:00 PM Podium Presentations

2:00 - 2:45 PM Poster Session A

2:50 - 3:35 PM Poster Session B

4:00 - 5:00 PM Oral Presentations

5:00 - 5:45 PM MSRS Award Ceremony
featuring
Keynote speaker,
Dr. Allen Kachalia
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Keynote speaker
Allen Kachalia, MD, JD

Allen Kachalia, MD, JD
Director, Armstrong Institute for Patient Safety and Quality

Professor of Medicine

Allen Kachalia, MD, JD, is the Senior Vice
President for Patient Safety and Quality at Johns Hopkins Medicine in
Baltimore, Maryland.  In his operations role, he oversees patient safety,
quality, patient experience outcomes across the continuum of care for the
John Hopkins Medicine enterprise.  He is also the Director of the Armstrong
Institute for Patient Safety and Quality, which is focused on improving
healthcare for patients around the world through scientific research,
innovation, policy advocacy, and education in safety and quality.  Allen is a
Professor of Medicine and the C. Michael and S. Anne Armstrong Professor
in Patient Safety at the Johns Hopkins School of Medicine, where his own
research focuses on how the law affects medical care, and in particular how
liability system reform and the disclosure of medical error relate to the safety
and quality of healthcare.
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Leo Shen Podium

Otolith Membrane Herniation on Histology, not Semicircular Canal Duct
Dilation is Associated with Decreased Caloric Responses in Ménière’s

Disease

Leo Shen MSc, Nicholas S Andresen MD, Divya A Chari MD, John P Carey MD, Felipe Santos MD,
Bryan K Ward MD

Background: In Ménière’s disease (MD), a paradoxical relationship between video-head impulse testing
(vHIT) and caloric testing, which examine the same vestibular end-organ, exists wherein vHIT responses
are normal and caloric responses are diminished. Endolymphatic hydrops within the semicircular canals
has been proposed to cause this dissociation. Here, we quantitate the canal dimensions to examine this
hypothesis and uncover novel histopathological findings.

Methods: MD temporal bone specimens from the Johns Hopkins Human Temporal Bone Collection and
the Massachusetts Eye and Ear Temporal Bone Image Library (n=21 ears, mean age 73±11) and
age-matched controls (n=37 ears) were obtained. Dimensions (cross-sectional length/width/area) of the
bony/membranous labyrinths of each semicircular duct (horizontal/superior/posterior canals; HC/SC/PC)
were measured. A sub-group analysis of patients with diminished caloric responses was performed to
examine HC invasion by the utricle/saccule. Comparisons were made using Welch’s t-tests or
non-parametric Kolmogorov-Smirnov tests.

Results: Endolymphatic hydrops was seen in the cochlea (95%), saccule (80%), and utricle (70%) of MD
patients and none of the controls. Membranous labyrinth dimensions of the two groups did not differ
(p>0.05). Bony canal HC/PC cross-sectional lengths were significantly shorter in MD ears (HC:
p=0.0049; PC: p=0.0031), while PC width was also shorter (p=0.0044). The areas of the HC/PC were
significantly smaller (HC:p=0.0160, PC:p=0.0015), resulting in greater membranous-to-bony area ratios
in MD patients. No significant differences were found in the SC. Notably, utricular invasion of the HC was
seen in 31% of MD ears, while saccular invasion was seen in 38%. Of the ears with this herniation, 90%
had a diminished caloric response, while no ears with a diminished response had no herniation.

Conclusion: Our results refute the hypothesis that caloric/vHIT dissociation is caused by dilatation of the
membranous duct and supports a strong association between invasion of the HC and diminished caloric
responses. We also identify novel histopathological correlates for MD.
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Liam Nugent Podium

Race and Visual Impairment in Patients with Keratoconus at Time of
Diagnosis

Liam Nugent, Kerry Smith, Jiangxia Wang, Varshini Varadaraj MD, Uri Soiberman MD, Divya Srikumaran
MD

Background: Keratoconus is a noninflammatory, progressive, bilateral disease, causing thinning of the
cornea, leading to irregular astigmatism and visual impairment (VI) if untreated. This study evaluated the
association between race and disease severity at time of diagnosis.

Methods: A retrospective analysis of 2820 patients with keratoconus seen at Johns Hopkins between
2013 and 2020 extracted patient age, sex, race, comorbidities, tobacco use, family history of
keratoconus, ocular surgical history, insurance, area of deprivation index (ADI), contacts/glasses use,
and visual acuity (VA) from EPIC for the first encounter with a keratoconus diagnosis. VI was defined as
best available VA of 20/40 or worse with or without correction. VI was analyzed using logistic regression,
adjusting for the covariates above.

Results: Adjusted analysis showed higher risk of VI for Black patients compared to White patients (AOR
1.725, 95%CI 1.440-2.066, p<0.001). Non-private insurance was associated with VI (AOR 1.487 [95%CI
1.113-1.987, p=0.007], 1.849 [95%CI 1.427-2.396, p<0.001], and 2.584 [95%CI 2.062-3.238, p<0.001]
for Medicare, Medicaid, and Other, respectively). Age was associated with VI (AOR 1.011 [95%CI
1.005-1.017, p<0.001] per additional year). Lack of correction method was associated with VI (AOR
3.399 95%CI 2.763-4.181, p<0.001) compared to contacts. ADI was associated with VI (AOR 1.004,
[95%CI 1.0002-1.007, p=0.039] per ADI point).

Conclusion: VI at presentation was associated with Black race, non-private insurance, age, ADI, and
lack of contacts/glasses use. Black race was associated with VI after adjusting for age, insurance, and
ADI, and other covariates, suggesting Black patients have more severe disease at presentation. Our
study is an important first step in assessing factors associated with keratoconus severity at presentation
and may support developing screening programs for at-risk populations to allow for intervention with
crosslinking to prevent visual disability.
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Mattea Miller Podium

Costs of Pediatric Medical Complexity: Impact on New Parent Coping and
Decision-Making

Mattea Miller BS, Pamela Donohue ScD, Rebecca Seltzer MD MPH, Renee D Boss MD MHS

Background: Parents of children born with medical complexity experience substantial financial burdens,
especially those with socioeconomic vulnerability. It is unclear whether/how neonatal clinicians include
financial implications during shared medical decision-making. This study explored evolving parent
awareness of healthcare costs and assessed how financial implications of medical complexity are
discussed by neonatal teams.

Methods: We interviewed parents of infants with medical complexity who were currently (N=15) or
previously (N=12) in a NICU. Questions were drawn from the literature and the investigators’ prior work,
and targeted parent experience of their child’s healthcare costs and how costs were addressed in
discussions with clinicians. Participants also completed a survey regarding financial practices.
Conventional content analysis was performed on the interview transcripts, leading to the identification of
several themes, and standard univariate and bivariate analyses summarized survey data.

Results: Of the 27 participants, 16 were White and 9 were Black. Half (14/27) had household income of
<$50,000. Approximately three quarters of NICU parents worried about paying current/ future expenses,
half of Post-NICU parents worried about current expenses and nearly all about future expenses. A
quarter (4/15) of NICU and half (6/12) of Post-NICU parents wanted to discuss finances with their infant’s
clinicians, but none had, for some, this was a source of mistrust. Most (12/15) NICU parents reported
finances played no role in their medical decisions, which remained true for just a quarter (3/12)
post-NICU parents. Parent descriptions of their infant’s healthcare costs included: “We are drowning;”
“We’re bracing for it;” and “We’ll never pay it off.”

Conclusion: Most parents were worried about current/future expenses and wanted to discuss finances
with their infant’s NICU clinicians. Whether or not finances influence parents’ medical decisions, NICU
clinicians should address financial considerations in discussions with parents as financial uncertainty
sometimes prompted mistrust of the team.
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Mitchell Bryski Podium

Cutting costs for robotic lobectomy: evaluating the impact of facility annual
volume on total cost of care in a retrospective cohort

Mitchell G. Bryski BA, Eric W. Etchill MD MPH, Iulia Barbur BSE, Benjamin L. Shou BS, Stephen C. Yang
MD

Background: Robotic-assisted thoracic surgery (RATS) for pulmonary lobectomy has been associated
with increased cost of care over the video-assisted approach, with high variance in cost. We performed
this study to examine the impact of annual RATS procedure volume by institution on cost of care for
robotic pulmonary lobectomy in Maryland.

Methods: The Maryland Health Services Cost Review Commission (HSCRC) was queried for a
retrospective cohort of adult inpatients (≥19 years) undergoing robotic lobectomy in the state
(2014-2020). Facilities in the top quartile for annual robotic lobectomy volume were defined as “high
volume centers,” and the remainder defined as “low volume centers.” Demographics, clinical outcomes,
and costs were compared with Wilcoxon rank-sum and Chi-square tests. Multiple linear regression was
performed to assess the relationship between RATS volume and total cost of care.

Results: Over the study period, 921 patients underwent robotic lobectomy at 18 hospitals in Maryland, of
which 585 (63.5%) were performed at four high volume centers. There was no significant difference
between high and low volume centers in patient sex, age, incidence of comorbid hypertension, diabetes,
and obesity. Patients at high volume centers were less likely to have COPD (33% vs. 44%, p<0.01) or
valvular disease (2.6% vs. 5.6%, p=0.028). Perioperative outcomes were similar, with no significant
difference in major complication rate (1.2% vs. 1.8%), minor complication rate (20.3% vs. 20.2%), or
30-day readmission. Median total cost of care was significantly lower at high volume centers ($22,546 vs.
$34,972, p<0.001), largely due to decreased OR-associated, supplies, and ICU costs. In multiple linear
regression, facility volume significantly predicted total cost for RATS lobectomy when controlling for
patient age, sex, comorbidities, and APR-DRG (β = -12,459.72, p<0.001).

Conclusion: High volume facilities in Maryland perform cost-effective robotic lobectomy. Lower costs in
high volume centers may inform opportunities for statewide cost savings.
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Madeleine Waldram Podium

Longitudinal Effects of Saccular Impairment on Visuospatial Ability:
Findings from the Baltimore Longitudinal Study of Aging (BLSA)

Madeleine M. Waldram BA, Yurun Cai PhD, Fangyu Liu MHS, Eric Wei MD, Eleanor M. Simonsick PhD,
Yuri Agrawal MD MPH

Background: A growing body of evidence suggests that vestibular dysfunction is linked to impaired
spatial cognition. In particular, the saccule, which detects head orientation with respect to linear
gravitational acceleration, has been shown to provide key inputs to the hippocampal and
para-hippocampal pathways responsible for spatial memory, navigational planning, and the integration of
cognitive maps. However, human studies to date have been cross-sectional, and the temporality of this
association has not been established.

In this study, we compared the rate of change in visuospatial ability over time among healthy adults with
and without saccular impairment. We hypothesized that those with saccular impairment would exhibit a
faster rate of decline in visuospatial ability over time compared to those without impairment.

Methods: Using data from the Baltimore Longitudinal Study of Aging, we performed mixed-effects linear
regression to quantify the rate of change in visuospatial ability over time among participants with
unilateral, bilateral, and no saccular impairment at study entry. Visuospatial ability was quantified using
the Card Rotation Test. Potential confounders included age, sex, race, education, cardiovascular risk
factors, and hearing impairment.

Results: Participants were followed for a mean 2.9 years (range 1.0-5.4) (N=410). Compared to a mean
baseline score of 83 (no difference between groups, p=0.4), participants with bilateral impairment had a
lower score at the end of follow-up than those without impairment (73 vs. 84, p=0.05). After adjusting for
potential confounders, participants with bilateral impairment experienced a faster rate of decline in score
over time compared to those without impairment (change per year -2.5 vs. -0.5, p=0.03).

Conclusion: Our findings support the hypothesis that saccular impairment precedes declines in
visuospatial abilities in healthy adults. To further elucidate the mechanisms underlying this association,
future research should investigate whether saccular dysfunction has a temporal relationship with
structural changes in areas of the brain associated with spatial cognition.
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Emily Xiao Podium

Border Conceptions: A Cluster of Neural Tube Birth Defects in the Lower Rio
Grande Valley

Emily Xiao BA, Elizabeth O'Brien PhD

Freeform Abstract: In July 1991, news broke of an alarming cluster of infant deaths caused by
anencephaly in Cameron County, Texas. Public health officials eventually discovered that neural tube
birth defects had been occurring undetected for years in this border community near the Rio Grande,
primarily affecting Mexican-origin women. This study draws upon popular media, scientific literature,
legislative records, and archival materials to examine the social and political anxieties that arose from
this cluster, whose cause remains an epidemiological “mystery.”

Using analytic insights from borderland studies and disability studies, this research demonstrates that the
anencephaly cases became inscribed within an imagined geography of race, poverty, and pollution at the
border. Scientific theories tended to racialize anencephaly and attribute impairment to women’s bodies
rather than external or structural causes. Meanwhile, in the context of free trade negotiations and lax
environmental regulations, local community activists challenged the epidemiological assumptions of state
and federal institutions. Remarkably, the crisis prompted (1) an early, federally sponsored folic acid
distribution campaign, and (2) the establishment of a state birth defect registry.

This study explores the terms under which a border population — seen as marginal, unmanageable, and
undocumented — became a flashpoint for public health legislation and the focus of epidemiologic
surveillance. In the midst of this, anencephalic births took on a range of meanings, seen as objects of
horror by the public; of scrutiny by scientists; and of care and kinship by their families. This paper
ultimately contributes to disability studies by centering the experiences of the women who bore these
babies, retracing the ways in which they navigated limited reproductive choices and found personhood
and meaning in their infants’ brief lives.
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Kevin Lee Podium

Photosensitivity Increases with Exposure to Common Environmental
Chemicals: Results from the National Health and Nutrition Examination

Survey, 2003-2014

Kevin K. Lee BA, Anna L. Chien MD

Background: Photosensitivity and environmental exposure to chemicals such as polyclic aromatic
hydrocarbons are linked to adverse dermatologic outcomes including skin malignancies. Few studies
have examined the relationship between environmental chemicals and photosensitivity and it is unknown
whether these chemicals play a synergistic role in enhancing photosensitivity.

Methods: Using the United States National Health and Nutrition Examination Survey (NHANES), we
investigated correlations between ubiquitous environmental chemicals and photosensitivity. The
chemicals included phthalates, phenols, polycyclic aromatic hydrocarbons, heavy metals, glycidamide,
and volatile organic compounds, measured as blood or urine concentrations. Photosensitivity was
defined as “getting a severe sunburn with blisters after several months of not being in the sun”. The study
population included adults (age ≥20 years) who had complete information on all covariates and had
answered the dermatology questionnaire from survey years 2003-2014(n=15,329). We used survey
weighted multiple logistic regression to calculate adjusted odds ratios for photosensitivity, adjusting for
age, race, gender, BMI, creatinine and cotinine level, vitamin D deficiency, season, poverty-income ratio,
and survey year.

Results: Nine chemicals across every class except polycyclic aromatic hydrocarbons were associated
with a significantly increased or decreased rate of photosensitivity. Trichloroethane, glycidamide, styrene,
perfluorooctane sulfonamide, and mono-cyclohexyl phthalate (MCP) were associated with an increased
risk of photosensitivity (p<.05). MCP had the highest associated risk (aOR 2.21), and in its parent form,
dicyclohexyl phthalate, can be found in many consumer products, medical devices, and plastics. It has
also been linked to lower sperm motility. Meanwhile, lead, cadmium, benzophenone-3 and
mono(carboxyoctyl) phthalate were associated with a decreased risk of photosensitivity(p<.05).

Conclusion: Increased photosensitivity seen with exposure to common environmental chemicals
underscores the importance of photoprotection in these individuals. Additional research on the health
effects of these compounds and their synergistic role with solar irradiation is also critical.
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Carly Weber-Levine Podium

Ultrasound Neuromodulation Suppresses Motor Evoked Potentials in the
Rat Spinal Cord

Carly Weber-Levine MS, Yohannes Tsehay BA, Yinuo Zeng MS, Tolulope Awosika BS, Max Kerensky
BS, Ze Ou BS, Andrew M. Hersh AB, John N. Theodore, Stuart J. Bauer BS, Victor M. Quiroz BS, Ian
Suk BSc BMC, Junfeng Sun PhD, Shanbao Tong PhD, Nitish Thakor PhD, Joshua C Doloff PhD, Amir

Manbachi PhD, Nicholas Theodore MD

Background: Ultrasound (US) has become a fundamental tool in medicine with applications ranging
from diagnostics and surgery to, more recently, neuromodulation. Depending on the US parameters, US
neuromodulation has been able to achieve both excitatory and inhibitory effects in the central nervous
system, specifically in the brain. However, there remains a paucity of research on US neuromodulation in
the spinal cord. In this study, we evaluate the ability of low-intensity focused ultrasound (LIFUS) to
modulate motor evoked potentials (MEPs) in the rat spinal cord.

Methods: In this study, we conducted 5- and 10-minute US stimulations on the exposed spinal cord at
T11 in 250-300g male adult Sprague-Dawley rats (n=10 and n=5, respectively). We placed stimulating
electrodes directly above the motor cortex to perform electrophysiology. We recorded MEPs before,
during, and after stimulation in the fore- and hind-limbs. US stimulation parameters were set with a
fundamental frequency (f0) of 500kHz, tone burst duration of 500µs, and one cycle of 1ms yielding a
50% duty cycle. Animals were euthanized at the conclusion of the study and spinal cords were collected
for structural analysis.

Results: In both the 5- and 10-minute stimulations, front limb MEP amplitudes did not demonstrate any
statistically significant difference between the three stages (p=0.14 and p=0.37 for 5 and 10 minutes,
respectively). On the other hand, hind limb MEP amplitudes experienced a statistically significant
decrease during neuromodulation, and a gradual recovering to baseline afterwards in both cases
(p=1.98e-7 and p=7.22e-5 for 5 and 10 minutes, respectively). Histology staining demonstrated no
structural changes between the untreated and stimulated spinal cord tissue.

Conclusion: Overall, this study demonstrates that LIFUS can be used to safely and transiently suppress
MEPs in the rat spinal cord.

21
Medical Student Research Symposium, 2022



Oral Presentations

Zoom Room 1 — Basic Science

22
Medical Student Research Symposium, 2022



Alexander Karius Oral Zoom Room 1- Basic Science

Epidermal 5-hydroxymethylcytosine is reduced during tissue expansion

Alexander Karius BS, Kevin Yang PhD, Sashank Reddy MD PhD

Background: Epigenetic modifications play a critical role in various cellular pathways and pathogenic
states. Specifically, conversion of 5-methylcytosine to 5-hydroxymethylcytosine (5hmC) via TET
enzymatic pathways has been linked to increased tissue differentiation. Interestingly, carcinomas of the
breast, prostate, and colon have been shown to have much lower expression of 5hmC when studied in a
mouse model. Thus lower relative expression of converted 5hmC may play a role in supporting the rapid
proliferative capacity of malignancies. Another state of increased cellular proliferation is during tissue
expansion, which is used as a surgical adjunct use to encourage skin growth around a surgically
implanted, inflatable device. We hypothesize that dermal cells, under the stress of tissue expansion, will
display a similarly depressed level of 5hmC.

Methods: Tissue expanders were surgically implanted in mice and progressively expanded through
saline injection. Fourteen days after maximal expansion, samples of skin over the tissue expander were
resected for analysis. Non expanded mice were used for control. Samples were stained for
immunofluorescence using anti-5hmC primary antibodies and Cy3 fluorescent secondary antibodies.
Relative expression of 5hmC in the epidermal layer was subsequently quantified. A two-sided
Mann-Whitney Wilcoxon test was used to compare normalized expression of 5hmC between expanded
and control samples.

Results: A total of 6 samples were collected and analyzed (3 expanded, 3 non-expanded). Expanded
samples had a mean 29.03 (SD: 7.73) per 100 epidermal cells express 5hmC, and non-expanded cells
had a mean of 61.44 (SD: 10.75) cell per 100 epidermal cells express 5hmC. Mann Whitney Wilcoxon
statistical analysis yielded a p-value of 0.077.

Conclusion: Expanded tissue was found to have decreased levels of 5hmC as compared to
non-expanded controls (trending towards statistical significance). This suggests that conversion of 5mC
to 5hmC is downregulated in tissue expansion procedures and may underscore the importance of
elevated 5mC in permitting rapid cell proliferation.
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Samantha Hao Oral Zoom Room 1- Basic Science

Host transcriptomics from mNGS of CSF in neuroinfectious and
neuroimmunology cases

Samantha Hao BA, Heather Miller MHS, Patricia Simner PhD, MSc, Steven Salzberg PhD, Carlos
Pardo-Villamizar MD

Background: Unbiased metagenomic next-generation sequencing (mNGS) is an emerging diagnostic
tool for discovery of infectious agents causing disease when standard microbiological methods struggle,
particularly in the case of inflammatory neurological diseases of unknown etiology. Host transcriptomic
data, which is incidentally collected during sequencing, can provide valuable additional information to
help distinguish infectious from non-infectious causes through differential gene expression analysis. The
purpose of this study was to investigate the utility of host transcriptomics from cerebospinal fluid (CSF)
mNGS RNA-seq data in distinguishing viral causes of neurological disease from non-infectious causes.

Methods: We analyzed previously collected RNA-seq data from 8 viral meningitis/encephalitis and 12
noninfectious cases by aligning sequencing reads to the human genome, extracting gene count data,
and performing differential gene expression analysis between the two groups.

Results: Differential gene expression analysis was consistent with the etiologies assigned to each group.
In the viral samples, genes related to antiviral activity such as APOBEC3A and IDO1 were up-regulated
while other genes more closely related to non-viral inflammatory diseases such as C1QA and CRTAP
were comparatively down-regulated (Fig 1). In total, 36 differentially expressed genes were identified
(p-adjusted <.05). Gene ontology (GO) overrepresentation analysis showed most of the genes were
involved in regulation and proliferation of different leukocytes (Fig 2).

Conclusion: We found that for RNA-seq data collected from an unoptimized protocol, we could identify
differentially expressed genes that were biologically consistent with the clinical diagnoses. These results
suggest that further optimization of the sequencing protocol to obtain both microbiological and human
RNA sequences could lead to discovery of significantly more genes that are differentially expressed
between patients with different diseases, which may allow us to classify patients based on their gene
signature in the cases where a microbiological agent cannot be identified.
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Divyaansh Raj Oral Zoom Room 1- Basic Science

Nanoparticle Gene Therapy for GBM

Divyaansh Raj BS, Stephany Tzeng PhD, Jayanidhi Kedda BS, Shon Shmushkevich, Aanya Shahani,
Sarah Abdellah, Jennifer Lee, Betty Tyler BS, Henry Brem MD

Freeform Abstract: Glioblastoma (GBM) is one of the most common and aggressive forms of primary
brain cancer. Despite decades of meaningful research and improvements in standards of care, the
prognosis of patients diagnosed with GBM remains poor, with median survival at less than two years
after initial diagnosis3. Poly(β-amino-ester) (PBAE) NPs provide an exciting alternative for local gene
delivery that sidesteps the immunogenicity, toxicity, and manufacturing challenges of traditional gene
vectors. PBAE have also shown high specificity in targeting tumor cells over healthy cells in vitro and in
vivo. In this study, we delineate an intracranial vaccination strategy that takes advantage of (employs)
intrinsic expression of MHC-1 and utilizes PBAEs to induce endogenous expression of signal 2 and 3
through the costimulatory molecule 4-1BBL and the secreted cytokine IL-12, respectively. In vitro, we
evaluated 63 nanoparticles with and without pegylation via flow cytometry to evaluate their effectiveness
in delivering GFP to GL261 and CT2A in vitro. Next, the ten best nanoparticles with the highest levels of
transfection were utilized to test the transfection of 41BBL and IL12 into GL261 and the activation of
co-cultured CD8-Tcells. T-Cell activation was evaluated by measuring IFN-gamma levels detected
through an ELISA assay. Next, we identified the top 3 nanoparticles that generated the highest levels of
IFN-gamma to test in vivo. To evaluate the best nanoparticle delivery system, C57BL/6 were injected with
3 million cell flank tumors. After one week of tumor growth, the mice were injected with nanoparticles
containing GFP, which was detected through IVIS imaging system. IFN-gamma levels were detected
through an ELISA assay ad showed that 5-3-6, 4-5-7, and 5-3-27 significantly increased IFN-Gamma
levels in CT2A and GL261 compared to control (p <.001). This study corroborates in vitro findings that
PBAE NP can be used to treat GBM through delivery of 41BBL and IL12.
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Jaimin Patel Oral Zoom Room 1- Basic Science

Non Cell-Autonomous Roles of PARIS in Synucleinopathy

Jaimin Patel BS, Jared Hinkle BS, Nikhil Panicker PhD, Valina Dawson PhD, Ted Dawson MD PhD

Background: Parkin Interacting Substrate (PARIS), otherwise known as zinc finger protein 746,
promotes dopamine neuron loss through its role in repressing the transcription of PGC-1 alpha. PARIS
accumulates in neurons in both sporadic and monogenetic forms of Parkinson’s disease. However,
parkin, a protein that promotes PARIS degradation and has diminished activity in Parkinson's disease,
modulates neuroinflammation in addition to its roles in neuronal homeostasis. Therefore, it is of interest
to examine the role of PARIS in the principal immune cells of the brain: microglia and astrocytes. These
insights could further unveil the contributions of PARIS to neurodegeneration in Parkinson’s disease.

Methods: Mixed glial cultures were isolated from P0-P2 aged mouse pups, which were from the CD1
background. Microglia were isolated from these cultures following 16 days of growth. Primary microglial
were treated with -synuclein preformed fibrils (alpha-syn-PFF) for 24 hours at a concentration of 2 µg
per milliliter. Primary astrocyte cultures were obtained through passaging mixed glial cell cultures twice.
Western blot was utilized to detect levels of PARIS from cell extracts.

Results: Protein extracts from primary microglial cultures display PARIS expression upon western blot.
alpha-syn-PFF-treated microglial cultures exhibited markedly increased levels of PARIS (3-fold increase,
p=0.016). Additionally, primary astrocyte cultures exhibit PARIS expression.

Conclusion: Microglia and astrocytes, in addition to dopamine neurons in conditions of synucleinopathy,
exhibit PARIS expression detectable via western blot. Microglia harbor increased PARIS protein levels in
response to alpha-syn-PFF treatment. This indicates PARIS accumulation may have non
cell-autonomous impacts in alpha-syn-PFF-associated neurodegeneration. Further experiments are
required, including in vitro experiments assessing the inflammatory response of PARIS KO microglia to
alpha-syn-PFF and neuronal death assays to quantify cell death in response to different glial conditioned
medias. Ultimately, these results may indicate the benefit of pan-cellular PARIS inhibition in the brain
parenchyma in the setting of alpha-synuclein-associated neurodegeneration.
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Alexander Bell Oral Zoom Room 1- Basic Science

Spatial Transcriptomics for FFPE

Alexander Bell, Jacob Stern, Rena Chan, James Chell, Ashley Kiemen, Elizabeth M Jaffee, Denis Wirtz,
Laura D Wood, Elana J Fertig, Luciane T Kagohara

Background: Spatial transcriptomics (ST) has enabled the study of cell-microenvironment interactions at
unprecedented detail. However, this method has key limitations. Until now, ST was only capable of
analyzing fresh-frozen tissues, and most human tissue samples are stored as formalin-fixed, paraffin
embedded (FFPE). In our work, we present the first experimental and analytical pipeline that enables ST
in FFPE samples.

Methods: ST for FFPE applies a novel method for quantifying mRNA using hybridizing probes. We
validated our pipeline using human pancreatic intraepithelial neoplasias (PanIN), as they are almost
exclusively found in FFPE. We sectioned eight regions of FFPE PanIN which were then hematoxylin
stained and imaged. Our computational pipeline utilized the Seurat R package and involved application
of well-benchmarked tools for filtering, normalization, dimensional reduction, clustering, and differential
expression analysis. We used CODA—a deep learning tool—to automatically annotate ell types based
on morphology.

Results: CODA accurately identified major cell types (acini, ductal, endocrine, stroma, fat, vasculature),
and distinguished neoplastic from normal ducts. ST for FFPE also identified major pancreatic cell types
through unbiased clustering and differential expression. After spatial alignment with CODA and
calculation of differential gene expression, the ST clusters for PanIN showed hundreds of deregulated
genes compared to normal ducts. Many of these genes are classic markers of pancreatic neoplasia, but
some new potential biomarkers were identified.

Conclusion: Our pipeline produced high quality data, enabling commonly used downstream analyses
such as differential expression and pathway analysis. A limitation of our work is that CODA is not trained
to distinguish high grade versus low grade PanIN. To overcome this, a trained pathologist at Johns
Hopkins Hospital has graded the PanIN spots identified by ST and CODA and these data are the focus
of our present efforts. Together, our results validate a novel experimental and analytical workflow that
enables ST for FFPE tissues.
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Walker Magrath Oral Zoom Room 2- History of
Medicine

The Fall of the Nation’s First Gender-Affirming Surgery Clinic: Interrogating
Scientific Evidence in the Context of Social Stigma

Walker J Magrath BS, Jeremy A Greene MD PhD

Background: The 2017 opening of the Johns Hopkins Center for Transgender Health (CTH) was a
momentous occasion for the institution responsible for the nation’s first gender-affirming surgery (GAS)
clinic. The Hopkins Gender Identity Clinic (GIC), established in 1966, operated for over thirteen years
until GAS was banned in August 1979. Mainstream narratives attribute the GIC closure to financial
limitations, the 1975 arrival of Paul McHugh to Hopkins, and a scientific evaluation deeming GAS
ineffective. These narratives are challenged by the 2017 institutional reversal, after nearly 40 years of
resistance, which suggests a decision dependent upon temporally malleable social factors.

Methods: Records from the Chesney Medical Archives were accessed, including the John Money,
George Zuidema, Howard Jones, and Richard Ross Collections and JHH Medical Board meeting
minutes. Records from the Harvard John Hoopes Collection and Kinsey John Money Collection were
additionally used.

Results: The GIC’s expulsion from the main Hospital in early 1974 coincided with a published report
authored by a Hopkins surgeon expressing bias and frustration with GAS. From 1974-1978, the GIC
operated in “barely minimal facilities” within the Woman’s Clinic where the Department of Ob/Gyn was
also navigating moralistic debates about abortion and contraception. Within the same year in 1979, the
Woman’s Clinic was demolished and GAS was banned at JHH.

Conclusion: The decision to ban GAS at Hopkins was not simply evidence-based as previous analyses
suggest. The GIC’s marginalization to inadequate facilities in 1974, a year before Dr. McHugh’s arrival to
Hopkins and three years before the first presentation of GAS data, was likely informed by bias and
concern within the institution about the socially inflammatory nature of GAS. Once under the purview of
Ob/Gyn, the GIC was accountable to conservative social trends which disapproved of abortion and
eventually led to the demolition of the GIC’s final facility.
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Casey Reed Oral Zoom Room 2- History of
Medicine

Imperial Amalgamations and the Quest for the Perfect Face: Postcolonial
Commodification of the Body and the Rise of Blepharoplasty in South Korea

Casey Reed BA, Elizabeth O'Brien PhD

Freeform Abstract: South Korea has become (in)famous for its high rates of plastic surgery. In 2020,
25% of women aged 19-29 and 31% of women 30-39 underwent cosmetic surgery, and 10% of the
overall Korean population has undergone a cosmetic procedure (Gallup 2020). Most common is
blepharoplasty, the creation of a suprapalpebral fold in the upper eyelid. Why has plastic surgery—the
desire to achieve a “Korean Face”—become pervasive in the daily lives of South Koreans? This research
historicizes the widespread desire to achieve an idealized “Korean look.” In previous decades of
scholarship, many American and European scholars have proposed that Koreans have fallen victim to
Westernized beauty standards. By focusing on the legacy of Millard, an American military surgeon who
developed a technique for blepharoplasty in Korea, scholars have exaggerated the effects of Eurocentric
ideals while excluding other imperial influences—namely, Chinese and Japanese. I argue that the
surgicalized, “ideal” Korean Face is an amalgamation of local Korean beauty ideals and several imported
standards of beauty, and that this was because numerous periods of imperialism led to a hybridity of
imposed cultural influence on colonial and postcolonial Korea. Blepharoplasty, with its desired outcome
of ‘bigger eyes,’ cannot be attributed solely to Westernization. Rather, Korean plastic surgery has
become popular because it has become infused with a biopolitical narrative of national transformation.
By rejecting an oversimplified, Orientalist east-west dichotomy, I underscore that South Koreans sought
to resist, overcome, and become ‘superior’ (more technologically advanced than) previous imperial
forces. This necessitated a standard of beauty that incorporated standards from Korea as well as Japan,
China, and the United States. The surgical development of a ‘Korean Face’ can be read as a paradigm of
resistance that Koreans have mobilized against three imperial powers while retaining an essential—but
still highly contested—“Koreanness.”
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Earl Goldsborough III Oral Zoom Room 2- History of
Medicine

The Johns Hopkins Hospital (1889-1892) and Morality: The Use of
Admissions Logs to Infer Moralist Philosophies of a Neophyte Medical

Institution

Earl Goldsborough III BS

Background: Temporally contextualized literature often depicts dominant political movements and
ideologies of the era. Admissions logs are a form of literature meant to be objective accounts of hospital
admission data. The Johns Hopkins Hospital (JHH) Admissions Logs (1889-1892) and other logistical
reports were used to temporally contextualize coeval sociopolitical movements and infer segregationist
and moralist philosophies of the hospital.

Methods: From the Admissions Logs, 250 individuals were randomly selected from each year. The
proportions of Colored, White, men, and women as well as the relationships between these categories
and admitting variables were calculated. Using the Report of the Superintendent (1889-1892), data were
recorded and compared with that of the corresponding Admissions Logs. Secondary sources, including
the Afro American newspaper was used to contextualize Baltimorean perspectives on health and
healthcare for the studied period.

Results: Of the 1,000 sampled individuals over the 4-year span, 12.2% were Colored and 87.3% were
White. Women were twice as likely to be Not treated as men (OR=2.0). There was no significant
relationship between either race or sex and duration of stay for any of the years studied. There were
admitting inconsistencies between the Admissions Logs and the corresponding Reports of the
Superintendent. The JHH medical institution, as well as its faculty members, have exhibited tenets of the
German Model of Medical Education and, concomitant, moralistic philosophies surrounding
conceptualization surrounding the worthiness of respite.

Conclusion: The JHH Admissions Logs (1889-1892) depict a segregated, late 19th-Century hospital in
which morality and medicine were inextricable linked. While conceived upon equalist tenets, the hospital
represented the moral milieu of the late 19th-Century.

31
Medical Student Research Symposium, 2022



Zoom Room 3 - "HEART"

32
Medical Student Research Symposium, 2022



Aaron Esagoff Oral Zoom Room 3 - "HEART"

Brain Health Effects of Sparring in Professional Mixed Martial Arts Fighters

Aaron I. Esagoff, MS2, Bharat R. Narapareddy, M.D., Matthew E. Peters, M.D.

Background: Repetitive head trauma, as seen in Mixed Martial Arts (MMA), can lead to structural and
functional brain changes as well as long-term neurodegenerative disease. In MMA specifically, a greater
number of professional fights and years of fighting have been linked to decreases in brain volumes.
Professional MMA fighters fight only a few times a year but spend thousands of hours training (i.e.,
sparring, grappling). To better understand the impact of training on brain health, this project studied the
long-term neuroimaging-related brain changes associated with sparring in MMA.

Methods: This cross-sectional analysis was conducted through the Professional Fighters Brain Health
Study, a longitudinal cohort study of MMA fighters. The data sample includes the latest study visits for
141 active, professional MMA fighters with available practice and MRI data. R version 4.0.5 was used to
generate adjusted multivariate regression analyses to examine the effects of customary sparring practice
rounds per week on a limited number of regional brain volumes. Models were adjusted for customary
grappling practice rounds per week, number of professional MMA fights, education, age, total intracranial
volume, and type of MRI scanner.

Results: The number of sparring practice rounds per week was significantly correlated with increases in
the relative size of the right lateral ventricle (p<0.01), right inferior lateral ventricle (p<0.01), left lateral
ventricle (p<0.05), and left inferior lateral ventricle (p<0.05).

Conclusion: Increased sparring is significantly correlated with increased relative size of both the right
and left ventricles. These findings help shed light on the potential long-term impacts of sparring, helping
to inform fighters, governing bodies, and the public about the potential risks of MMA fighting. Future
research should explore the impacts of sparring on non-ventricular brain volume changes, the impact of
grappling on structural brain changes, and the impact of both sparring and grappling on brain function.
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Allyson Sloan Oral Zoom Room 3 - "HEART"

Resiliency and Stress among Older Adults during the COVID-19 Pandemic

Allyson Sloan BA, Alden Gross, PhD

Background: The COVID-19 pandemic has necessitated protracted lockdowns, exacerbating the
challenges associated with social isolation. Older adults, who often suffer from social isolation, may have
a harder time coping with the added isolation imposed by COVID-19. In this study, we investigated the
resiliency and coping skills of older adults amidst the COVID-19 pandemic, and whether they were
associated with different co-morbidities.

Methods: We conducted a 45-minute telephone survey of 107 elderly participants to assess their
experiences during the COVID-19 pandemic. Participants were recruited from the existing SPRING or
Frailty Registries from the Johns Hopkins Bloomberg School of Public Health.
The survey included the Brief Resilient Coping Scale and the Perceived Stress Scale, as well as
questions about current health conditions (arthritis, osteoporosis, high blood pressure, heart disease, and
depression/anxiety) and whether they worsened, improved, or remained unchanged since the beginning
of the pandemic. We regressed scores for resiliency and coping scores on a series of indicators of
whether co-morbidities had worsened during the pandemic.

Results: On average, participants were 76 years old and 63% were female. There was no association
between resiliency scores and any of the co-morbidities (r2=2.8%). With respect to perceived stress,
participants who reported their depression/anxiety worsened during the pandemic also reported greater
levels of perceived stress (B=0.83, 95% confidence interval: 0.30, 1.36).

Conclusion: We were surprised that additional co-morbidities did not affect resiliency or perceived
stress. It is possible that older adults may have less insight into changes in other medical co-morbidities,
which require formal clinical evaluations to ascertain their progression. In order to better serve geriatric
populations, health professionals should closely monitor those patients who have depression and anxiety
during times of social distancing, epidemics, or pandemics.
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Cindy Yang Oral Zoom Room 3 - "HEART"

Cancer Patient Perspectives on the Meaning of Healing and the Clinician as
a Healer

Cindy Yang BS, Thomas J. Smith MD, Amy Knowlton ScD

Background: The experience of living with cancer, especially at advanced or incurable stages, calls for
healing that extends beyond the physical body into the emotional, spiritual, and social realms. Healing is
an aspect of cancer care that is underemphasized relative to the medical treatments aimed at curing
disease. The purpose of this qualitative study was to explore the perspectives of cancer patients on the
meaning of healing, qualities of a healer, and experiences of healing as facilitated by the clinician-patient
relationship.

Methods: We conducted semi-structured interviews with cancer patients receiving palliative care at
Johns Hopkins. We asked patients about their illness experience, definition of healing and healer, and
interactions with clinicians who have helped in their healing. Interview responses were coded, and
standard content analysis led to the identification of several themes.

Results: Healing was broadly defined by patients as a process of improving quality of life, which
encompassed themes of comfort, reducing pain and other distressing symptoms, restoring function and
wholeness, adapting to lost abilities, and transcending limitations. Healing was found in medication,
friends and family, hobbies, religious faith, and attitude toward life, but also in patients’ relationships with
their clinicians. Qualities of clinicians who are healers included listening, compassion, empathy,
expertise, accessibility, honesty, being a guide and advocate, understanding patient values, and effective
communication and collaboration. Relationships with clinicians that were most healing for patients
centered around caring for the patient as a whole person beyond treating the disease and symptoms.

Conclusion: Healing is multidimensional, involving physical, emotional, spiritual, and social aspects. For
many patients, healing was considered possible even if their cancer cannot be cured. Clinicians can play
an important role in patients’ healing process. Clinicians’ interpersonal skills and understanding of each
patient as a whole person can improve the quality of care and quality of life for cancer patients.
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Emily Sun Oral Zoom Room 4- Public Health

Outcomes of “Submitted” and “In Preparation” Publications from Applicants
to Ophthalmology Residency Programs

Emily Sun BS, Jing Tian MS, Brittany Tsou BS, Loaah Eltemsah, Fasika Woreta MD, MPH

Background: As U.S. Medical Licensing Examination Step 1 becomes pass-fail and coronavirus disease
2019 affects clerkships, research may become increasingly important for evaluating ophthalmology
residency applicants. Though publication misrepresentation has been studied among ophthalmology
residency applicants, eventual publication rates of incomplete manuscripts remain unknown. We aimed
to determine publication rates for manuscripts listed as “submitted” or “in preparation” on ophthalmology
residency applications and identify factors associated with unpublished manuscripts.

Methods: San Francisco Match applications to the Wilmer Eye Institute for the 2019 ophthalmology
residency cycle were reviewed. Each applicant’s number of “published,” “submitted,” and “in preparation”
manuscripts was recorded, then verified through PubMed, Google Scholar, or journal websites.
Unverifiable manuscripts were deemed “unpublished.”

Results: A total of 458 applications were reviewed. Of 428 “submitted” publications, 126 (29.4%)
remained unpublished after two years. Of 324 “manuscripts in preparation,” 215 (66.4%) remained
unpublished. In a multivariate model, a top-tier medicine clerkship grade was associated with not having
an unpublished manuscript (OR: 0.6, p=0.0311). Self-identified underrepresented minorities were less
likely to have a first-author publication in ophthalmology (OR: 2.297, p=0.0206), whereas applicants from
a top 10 ranked medical school (OR: 2.297, p=0.0206), applicants with an MBA (OR: 3.482, p=0.0488),
and applicants who took a research year (OR: 2.91, p=0.0004) were more likely to have at least one
completed first-author publication in ophthalmology.

Conclusion: Nearly two-thirds of manuscripts listed as “in preparation” remained unpublished. Specific
guidance from research mentors may help applicants better represent their publications in residency
applications.
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Gabrielle Milner Oral Zoom Room 4- Public Health

Baseline Characteristics of Participants in a Telenovela Intervention for
Caregivers of Patients Receiving Hospice Care: A Pilot Study

Gabrielle E. Milner BA, Chakra Budhathoki PhD, Dulce M. Cruz-Oliver MD

Background: Hospice family caregivers (HFCGs) are particularly vulnerable to anxiety due to stressors,
including lack of preparedness for challenges relating to patient care, pain management, self-care, and
end-of-life decisions. Existing literature suggests that enhancing caregiver self-efficacy by providing
relevant information helps alleviate distress. NOVELA (short for telenovela) is such an educational
intervention presented in video-based format. Study objectives included examining characteristics of
HFCGs enrolled November 2020 - June 2021 in a pilot NOVELA assessment and identifying factors
associated with baseline self-efficacy and anxiety.

Methods: This pilot study tested theory-based NOVELA, using a single-group pretest-posttest design.
HFCGs participated in four sessions, each comprising a telenovela chapter and telehealth discussion
with an interventionist. The Caregiver Self-Efficacy Scale (CaSES) and the General Anxiety Disorder
questionnaire (GAD-7) were administered at baseline and post-intervention. Descriptive and inferential
statistics for baseline data were computed.

Results: Twenty HFCGs were recruited from two mid-Atlantic U.S. hospices. Eighteen completed the
baseline survey. Participants (mean age, 58 years) were mainly female (75%), White (55%),
well-educated (65%), and caring for a parent (40%) or spouse/life partner (25%). Most care recipients
resided at home (95%) and had cancer (55%). HFGCs reported moderate self-efficacy (3.1±0.54) and
mild anxiety (7.8±4.83), with 42% presenting significant anxiety (GAD-7 score ≥10). CaSES scores were
significantly inversely associated with total GAD-7 scores (rp(19) = -.51, p = .026). Mean self-efficacy
scores were lower, and mean anxiety scores were higher, for participants caring for a spouse/life partner.

Conclusion: Demographic composition of participants generally reflected that found nationally in other
reports of HFGCs. We found a significant relationship between self-efficacy and anxiety. We also
identified subgroups demonstrating lower self-efficacy and higher anxiety at baseline for whom
intervention may be especially beneficial. These findings support the study of NOVELA’s potential to
boost self-efficacy and reduce anxiety.
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Jason Ong Oral Zoom Room 4- Public Health

Association of Sodium and Sugar Sweetened Beverage Intake with
Cardiovascular Disease Risk Factors in Obese and Overweight Youth

Jason Ong BPhil, Jennifer Roem MS, Kirstie Ducharme-Smith PhD, Diane Vizthum MS RD, Pranjal
Agrawal BA, Elaine Urbina MD, Tammy Brady MD

Background: Cardiovascular disease risk factors (CVDRF) in children, such as obesity and
hypertension, have increased in prevalence; dietary intake is a potential modifiable risk factor. Objective:
To determine individual and combined association of sodium (Na) and sugar sweetened beverage (SSB)
intake on adiposity, blood pressure (BP) and cardiac target organ damage (TOD) among youth with
overweight/obesity.

Methods: Secondary analysis of data from a randomized trial testing the effect of a behavioral
intervention on adiposity, BP, and TOD. Participants with baseline and 6-month diet data and realistic
caloric intake (500-3500 Kcal/d) per guided dietary recall were included (N=69). Adiposity, BP, and echo
measures were obtained at the 6-month visit (Table 1).

Characteristics between low (<2.5g), med (2.5-3.5g) and high (≥3.5 g) Na intake and between low
(<4oz), med (4-12oz) and high (≥12oz) SSB intake were compared with ANOVA, Kruskal-Wallis, Chi
squared, and Fisher’s exact tests. Multivariable regression determined the independent association of
Na, or low (<4oz) vs high (≥4oz) SSB with (1) adiposity, (2) BP, and (3) TOD adjusting for covariates
(Table 2, 3). For combined association of Na and SSB on outcomes, an interaction term was added.

Results: Mean age was 19 yrs, 32% male, 55% white, and 55% in intervention arm. Mean (±SD)
calories/day was 1813 (±423)/day. Neither Na nor SSB was associated with TOD. High Na had 12x
greater odds of hypertensive BP than low Na (OR 12.00; 95% CI 1.33, 108.67, p=0.026). High SSB was
independently associated with BMI (β 0.33; 95% CI 0.013, 0.65) and waist circumference (β 0.48; 95%
CI 0.053, 0.91) z-scores. There was no effect modification between Na and SSB.

Conclusion: Higher Na and SSB intake were independently associated with hypertensive BP and
adiposity, respectively, among youth with overweight/obesity. These dietary factors hold promise as
targets for intervention to decrease CVDRF in at-risk youth.
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Andrew Lancaster Oral Zoom Room 4- Public Health

Application of Deep Convolutional Neural Networks in Determining
Chronicity of Pulmonary Nodules in Patients with Nontuberculous

Mycobacterial Lung Infection

Andrew C Lancaster BS, Mitchell E Cardin BA, Jan A Nguyen MS, Keira A Cohen MD, Cheng Ting Lin
MD

Background: Nontuberculous mycobacteria (NTM) are ubiquitous environmental organisms that can
cause chronic lung disease (NTM-LD). Accurate discrimination of acute and chronic radiographic
changes in NTM-LD is critical for diagnosis and monitoring treatment response. We hypothesized that
deep convolutional neural networks (DCNN) can predict temporal changes in pulmonary nodules on
serial chest CT imaging for patients with NTM-LD.

Methods: We retrospectively annotated CT scans from patients with NTM-LD from Mycobacterium
avium complex (MAC) and a minimum of two scans from 2006-2021. Bounding boxes were manually
created by a thoracic radiologist using labelImg to annotate pulmonary nodules. “Acute nodules” were
defined as those initially present and subsequently absent on scans at least 30 days apart, whereas
“chronic nodules” were nodules that persisted. The DCNN was trained using the Keras implementation of
TensorFlow. The dataset was separated between a training/validation set and a hold-out test set with
unique patients in each.

Results: A total of 188 CT scans from 72 patients with NTM-LD were analyzed. Using 343 images, 252
acute and 304 chronic nodules were annotated. To train the DCNN, 67 patients with 227 acute and 275
chronic nodules were used, achieving a validation accuracy of 71%. The test set consisted of 5 patients
with 25 acute and 29 chronic nodules. The performance metrics of our model were: AUC: 0.619;
Sensitivity: 64%; Specificity: 62%; PPV: 59%; NPV: 67%; and Accuracy: 63%.

Conclusion: Our study demonstrates the potential utility of deep learning in predicting the chronicity of
NTM-LD lung nodules, which remains a challenging task for imaging experts. Radiographic features that
differentiate acute and chronic infectious nodules can be perceived differently by different readers,
whereas deep learning offers objective measures of nodule characteristics. The diagnostic performance
of our model can be further improved by additional training data, image augmentation, modifications to
the network architecture, or a combination thereof.
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Sarah Hill Oral Zoom Room 4- Public Health

Engagement in a Social Needs Program and Healthcare Utilization in
Pediatric Primary Care

Sarah Hill, BA, Kristin Topel, Ximin Li, Barry S. Solomon, MD, MPH

Background: Evidence social determinants of health (SDOH) interventions on resource linkage has
grown over the past decade. Though social and economic needs predict healthcare utilization, few
studies have assessed SDOH interventions on these outcomes. The objective of this study was to
examine the association between enrollment in a clinic-based social needs program on subsequent well
child visit (WCV) attendance and emergency department (ED) use in two primary care clinics.

Methods: A retrospective cohort study was conducted of patients in two pediatric primary care clinics
referred to a social needs program between June-August 2018. We compared healthcare utilization over
the subsequent 12 months for those who completed a full intake and received resource navigation
(enrolled) to those referred (not enrolled). Logistic regression was used to assess the association
between enrollment with WCV attendance and ED visits.

Results: During the study period, of the 1119 patients referred to the program, 878 were enrolled across
the two clinics. At Site A, the majority of patients (91%) self-identified as Hispanic compared to 88%
identifying as Non-Hispanic Black at Site B. At both sites, the majority of enrolled patients had high WCV
attendance, defined as completing 75-100% of age-based recommended visits (Site A: 79.7%, Site B:
68.7%). High WCV attendance for non-enrolled but referred patients was significantly lower (Site A:
47.6%, Site B: 29.4%). At both sites, enrolled patients were more likely than patients who did not enrolled
with the program to be WCV adherent (Site A: OR: 4.60, P value: 0.00, 95% CI: 2.76-7.66; Site B: OR:
5.43, P value: 0.00, 95% CI: 3.66, 8.08. There were no significant differences in emergency department
use at either clinic.

Conclusion: We found a strong association between program enrollment and well-child visit attendance
in two primary care practices serving distinct patient populations, which differ in race, ethnicity, and
primary language. Addressing families’ social needs through resource linkage and navigation can
improve well-child visit attendance.
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Shirley Lin Oral Zoom Room 5- Clinical Science

Predictive factors for no-shows or same-day cancellations in dermatology
clinic

Shirley Lin BS, Benjamin L. Shou BS, Kristin Bibee MD PhD

Background: No-shows and same-day (within 24 hours of appointment) cancellations result in inefficient
utilization of clinical space and human resources. In addition to delaying their own medical treatment or
diagnosis, patients who no-show to their appointments prevent other patients from utilizing that
appointment slot due to insufficient rescheduling time.

Methods: We performed retrospective analysis of 99,476 Johns Hopkins Dermatology encounters made
in 2019 (five general and surgical dermatology clinics). Multiple logistic regression was used to determine
factors strongly correlated to no-shows/same-day cancellations.

Results: Our cohort consisted of 99,476 encounters, 38% male/62% female, ages 15 to 104. Patients
living in ZIP codes with higher household composition/disability social vulnerability indices were 3.77
times more likely to no-show/same-day cancel (95% CI: 2.39-5.93, p = 0.000). Black/African American
patients were 1.89 times more likely (95% CI: 1.76-2.02, p = 0.000) and American Indian/Alaska Native
patients were 2.00 times more likely to no-show/same-day cancel (95% CI: 1.08-3.71, p = 0.028) as
White patients. Full-time employed patients were 0.60 times less likely to no-show/same-day cancel as
compared to those on disability (95% CI: 0.53-0.68, p = 0.000). Those with an active MyChart account
were 0.74 times less likely to no-show/same-day cancel (95% CI: 0.64-0.85, p = 0.000). Additionally,
patients new to clinic were 1.67 times more likely to no-show/same-day cancel (95% CI: 1.55-1.80, p =
0.000). Surprisingly, having a Hopkins PCP was not correlated with no-show/same-day cancellation.

Conclusion: Vulnerable populations, such as those with low socioeconomic background, living on
disability, racial minorities, and those new to clinic are more likely to no-show/same-day cancel.
Additionally, increased interaction with MyChart showed lower rates of no-shows/cancellation.
Understanding barriers to appointment attendance can help us design targeted interventions and offer
more resources to patients with these unique challenges.
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Madison Reed Oral Zoom Room 5- Clinical Science

Outcomes of allogeneic blood and marrow transplantation in adults with
T-cell acute lymphoblastic leukemia

Madison Reed BS, Jonathan Webster MD

Background: Over 80% of adults with T-cell acute lymphoblastic leukemia (T-ALL) achieve remission
with induction chemotherapy, but maintaining a durable response remains challenging. Allogenic blood
and marrow transplantation (alloBMT) is superior to autologous transplant or ongoing chemotherapy in
improving survival. Our objective was to evaluate outcomes of alloBMT in T-ALL following uniform
graft-versus-host disease prophylaxis with post-transplantation cyclophosphamide (PTCy).

Methods: We conducted a retrospective study of adults with T-ALL who underwent alloBMT with PTCy
at Johns Hopkins from April 2004-August 2021 to examine overall survival (OS), relapse-free survival
(RFS), and non-relapse mortality (NRM). Survival was evaluated using Kaplan-Meier analysis and
log-rank testing. Independent risks were estimated using Cox proportional hazards regression.
Cumulative incidence of relapse (CIR) was calculated using Fine and Gray’s method for competing risks.

Results: 52 alloBMTs involving 46 unique patients were performed. Twenty transplants (38.47%) were
performed in first complete remission (CR1), twenty-seven (51.92%) in CR2, four (7.69%) in CR3, and
one (1.92%) in active disease. A majority (65.38%) were haploidentical, followed by matched-related
(23.08%), matched-unrelated (5.77%), and mismatched (5.77%). With median follow-up of 2.15 years,
the 1-, 2- and 3-year OS was 75.15%, 63.16%, and 49.19%. RFS at 1- 2- and 3-years was 59.40%,
40.32%, and 30.24%. Having a haploidentical donor, pre-transplant Karnofsky performance status
score<80, high-risk HCT comorbidity index score, and being minimal-residual-disease (MRD) positive at
transplant were all independently associated with decreased OS and RFS. Patients transplanted in CR1
had improved OS compared to those transplanted in CR2+ (HR=0.17, 95% CI 0.04-0.75, p=0.019), and
no NRM (versus 19.35% for patients transplanted in CR2+).

Conclusion: Superior outcomes in MRD-negative patients suggest the benefit of improved therapies to
eradicate MRD before transplant. Favorable survival in CR1 patients was driven by low NRM. Relapse
remains a significant cause of transplant failure and mortality, highlighting the need for novel
post-transplant maintenance strategies.
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Nicolas Heckenlaible Oral Zoom Room 5- Clinical Science

Factors Affecting Keratoplasty for Fuch’s Endothelial Corneal Dystrophy in
Medicare Beneficiaries

Nicolas J Heckenlaible BS, Chen Dun MHS, Christina Prescott MD, Fasika Woreta MD MPH, Martin
Makary MD MPH, Divya Srikumaran MD

Background: Corneal transplants are among the most frequently performed tissue transplants in the
United States, but prior studies have suggested disparities in access to these procedures on the basis of
race or comorbidity. The purpose of our study was to assess factors influencing receipt of endothelial
keratoplasty (EK) for Fuch’s endothelial corneal dystrophy (FECD) among Medicare beneficiaries.

Methods: A retrospective analysis was conducted on beneficiaries in the Medicare administrative claims
database with a diagnosis of FECD between 2011-2019. Using a multivariate logistic model,
sociodemographic, ocular, and systemic factors associated with receipt of EK were determined.
Kaplan-Meier survival analysis was used to estimate the probability of EK after cataract or other anterior
segment surgery.

Results: Of 719,066 beneficiaries with FECD, 33,798 (4.7%) received EK, the average age was 76.9
(SD: 7.4), 66.0% were female, and 87.9% were white. Living in the West (Adjusted OR: 1.33, 95% CI:
[1.29-1.38]) or Midwest (1.27, [1.23-1.30]) versus the South had higher odds of receiving EK, as did living
in a rural (1.28, [1.24-1.32]) versus urban area. Beneficiaries ≥85 (0.62, [0.60-0.64]) versus 65-74, of
Asian/Pacific Islander (0.61, [0.54-0.68]), Black (0.80, [0.76-0.84]), or Hispanic/Latino (0.70, [0.63-0.79])
race/ethnicity versus White, and with Charlson comorbidity index 7+ (0.51, [0.45-0.58]) versus 0 had
lower odds of receiving EK. The probabilities of EK following cataract surgery or other anterior segment
surgery were 1.3% and 4.0% at one year and 2.5% and 7.0% at nine years, respectively.

Conclusion: Beneficiary age, geographic location, race, and medical history were found to significantly
influence the likelihood of receiving EK for FECD, offering greater insight than previously possible into
influences on the trajectory from diagnosis to surgery. The racial and geographic disparities in receipt of
EK identified in this analysis warrant further investigation.
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Varun Vohra Oral Zoom Room 5- Clinical Science

Association of multisensory impairment, frailty trajectories, and mortality in
older adults

Varun Vohra BA, Nicholas Rowan MD

Background: An increasing body of evidence demonstrates an association of sensory impairments (SI)
with mortality and the clinical syndrome of frailty. This study evaluated the longitudinal impact of SI,
including visual impairment, hearing impairment , tactile impairment, olfactory impairment (OI), and
multisensory impairment (mSI) on frailty trajectories and mortality in a group of community-dwelling older
persons.

Methods: Participants from the Health, Aging and Body Composition Study (Health ABC) who completed
sensory testing were grouped by type and number of SIs. Frailty was assessed with two measures,
including physical frailty (PF) and an index of comorbidities known as the modified frailty index (mFI) .
Mixed-effects linear models and Cox proportional hazards models, adjusted for demographics and
baseline frailty, were used to assess associations of SI with frailty trajectories and mortality over ten
years. Additional analyses of mortality included time-varying frailty indices as covariates.

Results: We included 1,653 participants (age 77.47 ± 3.4, 50.6% female). Increasing numbers of SIs
were associated with accelerated PF (≥3SI: β = -0.26, p < 0.001;1SI: β = -0.08, p = 0.0012) and mFI
(≥3SI: β = 0.95, p < 0.001; 1SI: β = 0.16, p < 0.001) relative to controls. mSI also indicated greater odds
of mortality (≥3SI: HR = 1.7, p < 0.001; 1SI: HR = 1.35, p = 0.0035). Examining type of SI, only OI was
independently associated with mortality (HR = 1.23, p = 0.0027). On further adjustment for frailty indices,
mFI was the only significant predictor of mortality (HR = 1.67. p < 0.001).

Conclusion: Increasing sensory impairments predict rates of physical decline, comorbidity accumulation,
and odds of mortality. Though a cumulative comorbidity model appears to be a robust and sensitive
predictor of mortality, olfaction is the strongest sensory predictor of mortality, and represents a novel
biomarker to identify at-risk older adults.
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Carolyn Guan Oral Zoom Room 5- Clinical Science

Interventions in Postpartum Hemorrhage: Impact of Maternal Race and
Ethnicity

Carolyn Guan BA, Theresa Boyer BA, Kristin Darwin MD, Shari Lawson MD, Arthur Vaught MD

Background: Postpartum hemorrhage (PPH) is a leading cause of maternal morbidity and mortality in
the US and disproportionately affects pregnant persons of color. The objective of this study was to
identify the demographic and obstetric characteristics of women who receive higher levels of
antihemorrhagic intervention (uterotonics, procedures, and hysterectomy) in the setting of severe PPH
requiring blood transfusion.

Methods: We conducted a retrospective cohort study of patients with documented PPH (estimated blood
loss (EBL) of ≥1000mL) and blood product transfusion. We defined 3 levels of antihemorrhagic
intervention: (1) administration of uterotonics only, (2) performance of procedure (including B- Lynch
suture, O’Leary stitch, Bakri balloon, dilation and curettage, laceration repair, or embolization), and (3)
performance of hysterectomy. Maternal demographics, obstetric characteristics, and comorbidities were
extracted from electronic health records. Ordinal logistic regression was used to estimate the odds of
higher intervention level adjusting for maternal demographic and obstetric characteristics.

Results: 368 patients were included in this study. 59.0% (n=217) received level 1 intervention, 31.8%
(n=117) received level 2 intervention, and 9.2% (n=34) received level 3 intervention. Women receiving
higher levels of intervention were more likely to have greater EBL (p<0.001), more transfusions
(p<0.001), and be advanced maternal age (p=0.004). Compared to White women, Black and Latino
women were less likely to have received higher levels of intervention (p=0.029). After adjusting for
advanced maternal age, placenta accreta spectrum, fibroids, and estimated blood loss, Black women
remained significantly less likely to receive higher levels of intervention (aOR 0.53, 95% CI 0.30-0.93).

Conclusion: Among women experiencing PPH and receiving transfusion, Black women are less likely to
receive higher levels of antihemorrhagic intervention. This disparity is particularly concerning in this
high-risk population.
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Aida Abou-Zamzam Oral Zoom Room 6- Clinical Science/
Public Health

Efficacy of Virtual Simulation-Based Neonatal Resuscitation Training in
Madagascar

Aida Abou-Zamzam BA, Julie McCaw MD MPH, Nicole Shilkofski MD MEd

Background: The Helping Babies Survive (HBS) initiative is a collection of simulation-based
resuscitation training programs designed to reduce neonatal mortality in resource-limited settings. During
the pandemic, continued implementation of this high impact program required adaption for virtual
dissemination. The purpose of this study was to assess the efficacy of the adapted, virtual curriculum in
Madagascar.

Methods: US-based master trainers spent two days preparing four local Malagasy trainers with HBS
experience. These four local trainers delivered the course to local healthcare providers divided into
traditional (TC) and flipped classroom (FC) models, with US-based master trainers available for support
virtually. Participant knowledge and skill acquisition were assessed using a written global assessment
exam pre- and post-curriculum delivery and skills-based Objective Structured Clinical Examinations
(OSCEs).

Results: A total of 38 providers (10 physicians, 24 midwives, 4 nurses), with an average 9 years of
clinical experience and 38 years of age, underwent the virtual HBS curriculum. Global assessment exam
scores improved after the curriculum in both the TC (13.5 pre- vs. 16.4 post-curriculum, p<0.001) and FC
(16.4 pre- vs. 16.9 post-curriculum, p<0.01) models. Comparison of the TC and FC models showed no
differences in post-curriculum scores on both the written assessment (16.4 vs. 16.9, p=0.17) and OSCE
(16.2 vs. 16.4, p=0.21).

Conclusion: Adaption of the HBS resuscitation training program to a virtual platform is a feasible and
effective way to disseminate a mortality-reducing intervention in Madagascar. Both the traditional and
flipped classroom models produced significant skill and knowledge acquisition in local learners.
Pandemic-related adoption of virtual remote training proved to be an effective platform for neonatal
resuscitation training. Future studies should assess how virtual remote training impacts local stakeholder
feelings of ownership, cultural contextualization of trainings, and the ability to generate a train-the-trainer
cascade.
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Andrew Nguyen Oral Zoom Room 6- Clinical Science/
Public Health

Small Payments Can Pay Off: The Association between Payments from Drug
Companies and Prostaglandin Analog Prescribing for Glaucoma Treatment

Andrew Nguyen BS/BA, Thomas Johnson MD/PhD, Kelly Anderson PhD, Gerard Anderson PhD

Background: The ophthalmology literature describing the relationship between industry payments and
prescribing habits has focused on anti-VEGF agents, but “buy-and-bill” payment under Medicare Part B
presents a potentially confounding financial incentive. To assess this relationship without Part B
incentives, this study examines the relationship between industry payments and drug choice for
prostaglandin analogs (PGAs) used in the management of glaucoma.

Methods: We conducted a retrospective cohort analysis of 26,016 prescribers of PGA eyedrops by
pairing 2018 Medicare Part D claims with industry payment records in Open Payments. Multivariable
logistic regression was used to assess the association between receiving increasing amounts of industry
payments and prescribing branded PGAs over the generic drug latanoprost. We controlled for total PGA
prescribing, prescriber sex, urban location, average branded PGA use in each 3-digit zip code, optometry
vs ophthalmology training, glaucoma sub-specialization, and number of plan formularies seen by each
prescriber.

Results: Prescribers who received any industry payments had a greater probability of choosing branded
PGAs (odds ratio [OR] 1.78, 95% confidence interval [CI] 1.56-2.04). Successively greater odds of
branded PGA use were associated with belonging to the top 50% (>$65 in 2018), top 25% (>$147), and
top 10% (>$300) of payment recipients (OR 1.88, 95% CI 1.60-2.19; OR 2.50, 95% CI 2.06-3.01; OR
3.08, 95% CI 2.34-4.05, respectively). Lower odds were associated with higher total PGA prescribing,
ophthalmology training compared to optometry, and exposure to more plan formularies. The prescribing
patterns of other providers in each 3-digit zip code also influenced prescribing patterns. These results
were similar when excluding the top 1% (>$9500) of payment recipients.

Conclusion: Receiving relatively small industry payments from makers of branded PGAs was
associated with more frequent prescribing of branded PGAs with a dose response. This imposes a
greater burden of cost on health plans and patients and risks poorer adherence to treatment.
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Jonathon Mitchell Oral Zoom Room 6- Clinical Science/
Public Health

Use of intravenous contrast in acute kidney injury: a propensity-matched
analysis

Jonathon Mitchell BS, MS, Eili Y Klein MS, PhD, Scott R Levin PhD, Michael R Ehmann MD, MPH, MS,
Jeremiah S Hinson MD, PhD

Background: Contrast-enhanced computed tomography has traditionally been avoided in patients with
renal impairment due to fears of contrast-associated kidney injury. Recent studies have demonstrated
that the risk of renal injury attributable to contrast media administration is lower than previously believed
for patients with stable chronic kidney disease. However, no studies have evaluated whether contrast is
associated with worsening of acute kidney injury (AKI).

Methods: This retrospective cohort analysis was conducted across three emergency departments
comprising academic, community, and hybrid settings from 2017 to 2021. Adult patients meeting Kidney
Disease Improving Global Outcomes (KDIGO) criteria for AKI stage 1 or 2 during their Emergency
Department visit were included. The intervention was administration of intravenous contrast. The primary
outcome was progression of KDIGO AKI stage. Logistic regression modeling was used to evaluate the
association between contrast administration and progression of KDIGO AKI stage. Propensity score
matching was used to control for non-random factors that influence the decision to administer contrast
material including age, sex, medical comorbidities, outpatient use of potentially nephrotoxic medications,
and initial serum creatinine concentration.

Results: 12,619 Emergency Department visits for patients with AKI were included in the analysis. 2440
patients received intravenous contrast. AKI progressed to a higher stage in 9.3% (n=227) of encounters
where patients received IV contrast and 7.7% (n=782) of encounters where they did not receive contrast.
Non-adjusted logistic regression suggested an effect of contrast on AKI progression (odds ratio=1.19,
95% confidence interval 1.00 to 1.41) but this effect was abrogated after propensity score matching
(odds ratio=1.15, 95% confidence interval 0.90 to 1.49).

Conclusion: In this propensity-controlled study of kidney function following intravenous contrast
administration in Emergency Department patients with AKI, exposure to contrast media was not
independently associated with progression of KDIGO AKI stage.
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Henry Shu Oral Zoom Room 6- Clinical Science/
Public Health

Is Tranexamic Acid Use in Pelvic and/or Acetabular Fracture Surgery
Beneficial? A Systematic Review and Meta-Analysis

Henry T. Shu BS, Jacob D. Mikula MD, Andrew T. Yu MHS, Babar Shafiq MD, MSPT

Background: Blood loss following pelvic and/or acetabular fractures is difficult to manage. The purpose
of this study was to determine whether tranexamic acid (TXA) use was associated with lower rates of
blood transfusion in patients undergoing surgery for pelvic and/or acetabular fractures.

Methods: We searched the Cochrane Database of Systematic Reviews, Embase, and PubMed and
included studies that 1) compared patients receiving TXA with a control group, 2) analyzed patients with
pelvic and/or acetabular fractures, and 3) reported transfusion rates, blood loss, and/or venous
thromboembolism (VTE) rates. Four studies met our inclusion criteria, 3 of which were included in the
pooled data analysis for a total of 308 patients (119 in the TXA group and 189 in the non-TXA group).
Age, sex, body mass index, acetabular fracture patterns, operative time, intraoperative blood loss, units
of blood transfused, and rates of transfusion, overall VTE, deep vein thrombosis (DVT), and pulmonary
embolism (PE) were recorded and risk analysis was performed.

Results: We found no significant differences between groups in mean age, sex, body mass index,
acetabular fracture patterns, operative time, intraoperative blood loss, units of blood transfused, and
rates of VTE, DVT, or PE. The transfusion rate was significantly lower in the TXA group (44%) compared
with the non-TXA group (57%) (P = 0.02). Risk ratios were 0.45 for overall VTE (95% confidence interval
[CI] 0.15–1.4), 0.35 for DVT (95% CI, 0.08–1.6), and 0.64 for PE (95% CI, 0.13–3.2).

Conclusion: TXA use was associated with a significantly lower transfusion rate in patients who
underwent pelvic and/or acetabular fracture surgery without an increased risk of VTE. No associations
were found between TXA use and intraoperative blood loss or total units of blood transfused. Further
prospective randomized controlled studies are necessary to confirm these results.
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Christeen Samuel Oral Zoom Room 6- Clinical Science/
Public Health

What is the Optimal Method of Estimating Low Density Lipoprotein
Cholesterol?

Christeen Samuel, Jihwan Park, Aparna Sajja, Erin D Michos, Steven R Jones, Seth S Martin

Background: Atherosclerotic cardiovascular disease (ASCVD) is the leading cause of death globally,
contributing to an estimated 32% of all deaths worldwide. Lipid profiles currently serve as the backbone
of atherosclerosis risk assessment. Low density Lipoprotein-Cholesterol (LDL-C), an established
causative factor of ASCVD, is routinely estimated using computational methods. Since the Friedewald
equation, many groups worldwide have proposed new equations to improve the accuracy of LDL-C
estimation.

Methods: We compared 22 LDL-C equations with VAP ultracentrifugation as the reference standard in
the second harvest of the Very Large Database of Lipids. We excluded samples with missing TC, HDL-C,
TG, and LDL-C measured through ultracentrifugation (n=5,051,467). We calculated the accuracy in
LDL-C classification to guideline-based categories (<40, 40–69, 70–99, 100–129, 130–159, 160–180,
and ≥190 mg/dL) and median difference between estimated LDL-C and LDL-C measured through
ultracentrifugation. We compared LDL-C equations overall and stratified by age, sex, and TG level.

Results: The Martin/Hopkins algorithm most accurately classified LDL-C to the correct LDL-C category
(89.6%), followed by the Sampson (86.1%), Chen (84.4%), Puavilai (84.1%), Delong (83.4%), and
Friedewald (83.0%) equations. The other 16 equations were less accurate than Friedewald, with
accuracy as low as 35.7%. The median difference of equations ranged from -10.5 mg/dL to 19.8 mg/dL,
and was smallest using Martin/Hopkins (0.3 mg/dL). The Martin/Hopkins had the highest accuracy after
stratifying by age, sex, and TG level.

Conclusion: The Martin/Hopkins algorithm demonstrated the highest accuracy for estimation of LDL-C.
Other proposed alternatives to Friedewald either do not significantly improve, or may worsen, accuracy
of LDL-C estimation. The higher accuracy of the Martin/Hopkins algorithm for LDL-C estimation allows
precision in the implementation of guideline-directed therapy for clinical management and prevention of
atherosclerotic cardiovascular disease.
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Feras Shamoun Oral Zoom Room 7- Clinical Science

Decision Regret in Breast Reconstruction Patients Following
Preconsultation Education Group Intervention: A Randomized Controlled

Trial

Feras Shamoun BSc, Benita Hosseini PhD, Toni Zhong MD MHS

Background: Decision regret is an important long-term outcome in evaluating decision-making following
surgery. The decision to undergo postmastectomy breast reconstruction (PMBR) is complex. We
developed the Preconsultation Education Group Intervention (PEGI) as a decision support tool to
educate patients about PMBR. PEGI was previously shown to significantly increase patient knowledge of
PMBR. In this study, we investigate the effect of PEGI on decision regret at 6 months postconsultation

Methods: PMBR patients were randomized to PEGI or routine education (control) groups
preconsultation. Patients filled questionnaires at baseline (T0), one week postconsultation (T1) and 6
months postconsultation (T2). Outcome measures were assessed using the BREAST-Q Satisfaction with
Information at T1, Decision Regret Scale at T2, and State-Trait Anxiety Inventory (STAI) at T2

Results: Of the 156 patients randomized, 137 patients completed T1 assessments. Satisfaction with
Information was significantly higher at T1 in PEGI with a median (IQR) of 75 (60, 85) compared to
controls with 64 (51, 74) (p=0.02), At T2, 97 patients completed their outcome measures. Decision regret
was low overall, with 19.6%, 40.2%, 40.2% expressing none, mild, or moderate regret, respectively, with
no difference between groups. Furthermore, we found that undergoing PMBR was associated with lower
decision regret (r= -0.344, p=0.001). Lower decision regret was also associated with lower anxiety levels
at T2 (rs= 0.374, p<0.001)

Conclusion: Participating in PEGI increased patient reported satisfaction with information but had no
effect on long-term decision regret. Irrespective of preconsultation education, lower long-term decision
regret was associated with undergoing PMBR and reduced anxiety
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Nimesh Nagururu Oral Zoom Room 7- Clinical Science

Morphology of the Cochlear Aqueduct measured by Cone-Beam CT in
patients with Superior Canal Dehiscence Syndrome

Nimesh Nagururu BSE, John P Carey MD, Bryan K Ward MD

Background: The cochlear aqueduct (CA) is a bony canal that transmits pressure between the
subarachnoid space and the scala tympani. As Superior Canal Dehiscence Syndrome (SCDS) is a
disorder of abnormal pressure transmission in the inner ear, we hypothesize that CA morphology may
modulate SCDS pathogenesis.

Methods: From a database of cone-beam CT (CBCT) scans performed between 2018-2021, we
identified 64 ears with SCDS, 28 ears with superior canal dehiscence (SCD) but without SCDS, and 64
control ears without inner ear structural abnormalities. CA midpoint diameter, medial aperture funnel
width (MAFW) and medial aperture funnel length (MAFL) were measured in the axial plane and CA
length was calculated by the Pythagorean theorem using axial measurements and slice thickness.
Additionally, CAs were classified according to previously published criteria.

Results: The study population was 39.7% male, mean age of 49.4 ± 13.7 years and BMI of 27.4 ± 6.0.
No difference in CA midpoint diameter, or in MAFW, MAFL, and CA classification was found among
control, SCD and SCDS groups. A significant difference in CA length was observed between the SCDS
and control groups (1.222 vs 1.335, p=0.003). A nominal logistic model using study group to predict CA
length adjusted for BMI, age and sex identified a 1-mm increase in CA length associated with decreased
odds of SCDS compared to control (odds ratio 0.743, 95% confidence interval 0.613-0.901).

Conclusion: Equipped with high spatial resolution measurements from CBCT, we found that CA
diameter, which most influences pressure transmission in a canal, is not different in SCDS compared to
control.  The differences in CA length could be explained by a thinner mastoid in individuals with SCDS.
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Eumee Cha Oral Zoom Room 7- Clinical Science

Patient preference for premium intraocular lenses before and during the
COVID-19 pandemic

Eumee Cha BA, Divya Srikumaran MD, Christina Prescott MD, PhD

Background: Premium (advanced technology) intraocular lenses (IOLs) are a more expensive option for
cataract surgery patients that usually require additional out-of-pocket payments by the patient. In this
study, we assessed the association between patient demographics and choice of IOL before and during
the COVID-19 (SARS-CoV-2) pandemic at the Wilmer Eye Institute.

Methods: We conducted a retrospective chart review of 4,056 patients who underwent cataract surgery
prior to the COVID-19 pandemic, from June 1st to November 30th, 2019, and of 3,728 patients who
underwent cataract surgery during the COVID-19 pandemic, from June 1st to November 30th, 2020.
Demographic information, including age, sex, race, and insurance, as well as choice of IOL (premium or
standard), were collected. Toric and presbyopia-correcting lenses were classified as premium IOLs.
Using multivariable logistic regression, we analyzed the association between timing of surgery (before vs
during COVID-19 pandemic) with choice of IOL, accounting for differences in demographic data.

Results: There was a significant association between IOL choice and timing of surgery, with 9.0% of
patients choosing premium IOL’s pre-COVID compared to 11.1% of patients during COVID (p=0.003).
The odds of choosing premium IOL’s during COVID was 1.19 times the odds of choosing premium IOL’s
before COVID, after adjusting for differences in age, gender, race, and insurance (95% CI [1.03, 1.40]).
Standard IOL’s were more likely to be chosen by Black patients (95.9%) compared to White patients
(88.1%). Sex and age were not significantly associated with choice of IOL. A higher proportion of Black
patients underwent surgery before COVID (24.4%) than during COVID (21.3%).

Conclusion: This study demonstrated a significant increase in patients choosing premium lenses during
COVID compared to before COVID. Black patients were more likely to choose standard IOLs than White
patients, and were less likely to have surgery during COVID.
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Edward Esposito Oral Zoom Room 7- Clinical Science

Incidence of vertebral body compression fracture with antiresorptive agent
use after stereotactic body radiotherapy for spinal metastasis

Edward P Esposito BS, Xuguang Chen MD PhD, Kristin Redmond MD

Background: Patients with metastatic cancer to the spinal column are often treated with stereotactic
body radiotherapy (SBRT) for pain relief and tumor control. One adverse effect of SBRT, observed in up
to 39% of patients, is vertebral body compression fracture (VCF), which can cause significant pain and
disability. This study examines the association between antiresorptive-drug use surrounding spinal SBRT
and VCF incidence.

Methods: This is a retrospective cohort analysis of patients treated for spinal metastasis at the Johns
Hopkins Hospital between 2009 and 2020. Patients with primary site multiple myeloma, hemangioma or
radiation-level vertebral hardware were excluded. Kaplan-Meier survival analysis, Cox proportional
hazard analyses and Fine-Gray competing risk models were utilized to compare VCF incidence for
patients taking antiresorptive drugs (i.e., bisphosphonates, denosumab) and not, and patients who
initiated antiresorptive drugs before or after SBRT. Competing risks are disease local progression and
death.

Results: Of the 234 patients (410 vertebrae) analyzed, 57% were male and the median age was 63
years. Patient vertebrae include 79 (19.3%) in patients taking bisphosphonates alone, 79 (19.3%) taking
denosumab alone, and 49 (12.0%) taking both. Kaplan-Meier analysis shows a lower VCF incidence for
patients initiating antiresorptive drugs before SBRT compared to no antiresorptive drugs (p=0.0083).
Significantly, those initiating denosumab prior to SBRT were 81% less likely to develop VCF compared to
those initiating it after SBRT (95% CI: 0.036-0.976, p=0.047). Surprisingly, those initiating
bisphosphonates prior to SBRT were 73% less likely to develop VCF compared to those initiating these
drugs after SBRT (95% CI: 0.055-1.36, p=0.114) but did not show significance.

Conclusion: Antiresorptive use prior to SBRT is associated with lower VCF incidence. Specifically, the
results suggest that denosumab use prior to SBRT may lower the patient’s risk of VCF. This should be
validated with the use of a multi-institutional database and, ultimately, by conducting a prospective trial.
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Lekha Yesantharao Oral Zoom Room 7- Clinical Science

Virtual Audiometric Testing to Detect Hearing Loss during the COVID-19
Pandemic

Lekha V. Yesantharao, B.S.; Mary Donahue, Au.D.; Amanda Smith, Au.D.; Yuri Agrawal, MD, MPH

Background: The COVID-19 pandemic resulted in the closure of many outpatient audiology and
otolaryngology offices, driving the need for remote audiometric testing in the form of mobile applications
for hearing testing. However, few applications have been validated against the gold standard of
audiometric testing.

Methods: This was a prospective, cross-sectional study of 100 patients that presented to the Johns
Hopkins Department of Otolaryngology for hearing assessment. Participants were randomly assigned to
take either the Mimi or uHear mobile application hearing test in addition to standard audiometric testing,
and results from the mobile applications were compared to results from audiometric testing using paired
t-tests to assess application validity. Also, patient satisfaction with both applications was measured using
a questionnaire.

Results: The cohort consisted of 100 adult participants with a mean age of 52.9±17.1 years. Using the
Mimi mobile application, there were no significant differences in the average hearing levels measured
when compared to standard audiometric testing at any frequency. Contrastingly, the uHear mobile
application overestimated hearing loss at 500Hz (p<0.0001 for both ears) and 1000Hz (p<0.0001 for both
ears) compared to standard audiometric testing. At 6000Hz, the uHear mobile application
underestimated hearing loss compared to standard audiometric testing (p<0.0001 for both ears). When
stratified by level of hearing impairment, uHear overestimated hearing impairment in those with normal
hearing (p<0.0001 for both left and right ears). Overall, Mimi had a higher sensitivity (0.971), specificity
(0.912), PPV (0.833), and NPV (0.984) than uHear (0.914, 0.780, 0.577, and 0.968, respectively).
However, uHear significantly outranked Mimi on all three questions in the satisfaction questionnaire
(p=0.0122, p=0.0297, and p=0.0152 for question 1, 2, and 3 respectively).

Conclusion: Overall, Mimi appears to be a reasonable substitute for standard audiometric testing when
individuals are unable to present to clinic for gold standard testing; however, the Mimi user experience
can be further improved.
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Benjamin L Shou Oral Zoom Room 8- Clinical Science

Interpretable Machine Learning Model Predicts Post Heart Transplant
Mortality in Patients Bridged with Temporary Mechanical Circulatory

Support

Benjamin L Shou, BS, Joseph W Russel, Chin Siang Ong, MBBS, PhD, Alice L. Zhou, MS, Tabatha
Lewis, Arjun Verma, Peyman Benharash, MD, Chun Woo Choi, MD

Background: There is a paucity of methods to accurately predict post-transplant mortality for patients
bridged to heart transplantation with temporary mechanical circulatory support (tMCS). We built a
machine learning model to predict 1-year post-operative mortality in this population and compared it to
an existing risk scoring method.

Methods: We identified adult patients in the United Network for Organ Sharing database undergoing
heart transplantation between 2009 and 2017 who were supported with tMCS at the time of transplant.
We constructed a machine learning model using extreme gradient boosting (XGBoost) with an 70:30
train:test split to predict 1-year post-operative mortality using pre-transplant variables. XGBoost results
were compared against a logistic regression model (IMPACT-LR) constructed based on variables from
the Index for Mortality Prediction After Cardiac Transplantation (IMPACT) score. Statistical comparisons
were made using DeLong’s test. Feature explanations were done via Shapley Additive Explanations.

Results: A total of 1,584 patients were included, with a median age of 56 (interquartile range: 46-62) and
74% male. Actual 1-year mortality was 12.1%. The area under the receiver operator characteristics curve
(AUC) for the XGBoost model was 0.71 (95% CI: 0.62-0.78). The most important variables predictive of
1-year mortality included recipient functional status, age, pulmonary capillary wedge pressure, cardiac
output, ECMO usage and serum creatinine. XGBoost significantly outperformed IMPACT-LR (p<0.001),
which had an AUC of 0.51 (95% CI: 0.48-0.53).

Conclusion: An ML model trained on a large clinical database outperformed an existing method in
predicting 1-year mortality for patients bridged to heart transplantation with tMCS.
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Rubab Malik Oral Zoom Room 8- Clinical Science

Systematic evaluation of imaging features of early bladder cancer using CT
and MRI performed for alternative indications

Rubab Malik BA, Renu Berry MD, Farzad Sedaghat MD, Brandyn Lau MPH, Kiran Busireddy MD,
Prasan Patel MD, Sunil Patel MD, Trinity Bivalacqua MD PhD, Pamela Johnson MD

Background: Bladder cancer is the 6th most common malignancy in the US, with survival rates directly
related to degree of invasiveness. Despite the high prevalence, no reliable, cost-effective screening
algorithm exists for asymptomatic patients at risk. Reports of incidentally identified early bladder cancer
on CT scans performed for other indications are emerging in the literature. This represents a new
opportunity for early detection as CT use is high in the US, with 82 million CT scans performed in 2016,
40% of which were abdominopelvic CTs. The purpose of this investigation was to define imaging features
of early bladder cancer, with the mission of facilitating early diagnosis.

Methods: Following IRB approval with waiver of informed consent, retrospective review of 624 patients
with non-muscle invasive bladder cancer diagnosed at Johns Hopkins Hospital between 2000-2019
identified 102 patients with pelvic CT or MRI performed within the 5 years before pathologic diagnosis.
Imaging studies were reviewed by a board-certified radiologist to evaluate for focal bladder wall
abnormality.

Results: Median age at time of pathologic diagnosis was 70 years (range: 51-88 years), and 84%
(86/102) were male. 235 imaging studies were reviewed (1-33 studies/patient). Median time interval
between all available imaging and pathology was 14 months.

A bladder wall mass was visualized in 68% (69/102) of patients and on 35% (82/235) of scans. Most of
the masses were intraluminal 87% (71/82) as opposed to intramural or extramural. Average size was 24
x 17 mm, with a range of 5–59 mm.

Conclusion: Early bladder cancer was visualized as a mass in more than 2/3 of patients on CT/MRI.
Scans performed for other indications can serve as a resource for opportunistic screening, and the
bladder should be carefully inspected in all patients over 50 years of age undergoing CT/MRI.
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Ashish Vankara Oral Zoom Room 8- Clinical Science

The Pathologic Fracture Mortality Index: Delineating Utility in Predicting
30-day Postoperative Morbidity

Ashish Vankara, B.S., Christopher R. Leland, B.S., Micheal Raad, M.D., Samir Sabharwal, M.D., M.P.H.,
Carol D. Morris, M.D., M.S., Adam S. Levin, M.D.

Background: Operative stabilization of pathologic fractures is the mainstay of treatment for osseous
metastatic disease. However, commonly utilized comorbidity indices, such as the American Society of
Anesthesiology (ASA) physical status score or Charlson Comorbidity Index (CCI), fail to discriminate risk
among patients with metastatic disease. The Pathologic Fracture Mortality Index (PFMI) has been
recently validated as a simple and effective tool for predicting 30-day postoperative mortality in the
setting of pathologic fracture fixation. However, its utility in predicting postoperative morbidity has yet to
be explored.

Methods: This study analyzed a retrospective cohort of 1326 adult patients who underwent fixation for
impending or completed pathologic fractures in the NSQIP database from 2010 to 2018. The NSQIP
morbidity variables were categorized into medical, surgical, and all-cause morbidity. PFMI, ASA, CCI,
and the Modified Frailty Index (mFI-5) scores were calculated for each patient. Area under the curve
(AUC) was determined for each index’s receiver operating characteristic curve to assess the relative
validity of the indices.

Results: For the 2010 – 2018 cohort the all-cause morbidity AUC (95%CI) was 0.61 (0.58-0.65), 0.53
(0.50-0.56), and 0.56 (0.53-0.59) for the PFMI, ASA, and mFI-5 indices respectively (p=0.000). To
compare the aforementioned indices with the CCI, a sub-analysis was conducted within the 2010 – 2012
cohort. In this analysis, all-cause morbidity AUC (95%CI) was 0.69 (0.61-0.77), 0.57 (0.50-0.65), 0.54
(0.46-0.62), and 0.56 (0.48-0.64) for the PFMI, ASA, mFI-5, and mCCI indices, respectively (p=0.005). In
both cohorts, the PFMI significantly outperformed each index in predicting 30-day postoperative
morbidity.

Conclusion: When evaluating postoperative outcomes between different surgical options, the ability to
stratify patients becomes critical in interpreting outcomes data. Although the PFMI is limited in its
prognostic value as it fell just short of the conventional cutoff AUC>0.7, it still presents a novel
advancement in risk-stratification in patients with osseous metastatic disease.
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Sumil Nair Oral Zoom Room 8- Clinical Science

Predictors of Surgical Site Infection in Glioblastoma Patients Undergoing
Craniotomy for Tumor Resection

Sumil Nair B.A., David Botros B.S., Toby Mao, Sachiv Chakravarti, Ahmed El-Morsey , Mazin Elshariff,
Zhuochen Yuan, Christopher M. Jackson, M.D., Gary Gallia, M.D., Ph.D. , Chetan Bettegowda, M.D.,

Ph.D. , Jon Weingart M.D. , Henry Brem M.D., Debraj Mukherjee M.D., M.P.H.

Background: Surgical site infections (SSI) burden patients and health care systems, often requiring
additional intervention. The objective of this study was to identify the relationship of preoperative
predictors inclusive of scalp incision type with postoperative SSI following glioblastoma resection.

Methods: We retrospectively reviewed cases of glioblastoma resection at our institution (December 2006
- December 2019), obtaining preoperative demographic and clinical presentations, excluding patients
missing this data. Preoperative nutritional indices were available for a subset of cases. We categorized
scalp incisions into linear/curvilinear, reverse question-mark, trapdoor, or frontotemporal. We
dichotomized patients by SSI incidence. Multivariable logistic regression was used to determine
predictors of SSI.

Results: We identified a total of 911 cases of glioblastoma resection, with 30 (3.29%) demonstrating
postoperative SSI. There were no significant differences in preoperative malnutrition or number of
surgeries between SSI and non-SSI cases. SSI cases had a significantly lower preoperative Karnofsky
Performance Status (KPS) than non-SSI cases (63.0 vs 75.3, p<0.0001). Linear/curvilinear incisions
were more common in non-SSI than SSI cases (55.2% vs. 30.0%, p=0.0068). Trapdoor scalp incisions
were more frequent in SSI than non-SSI cases (43.3% vs. 26.4%, p=0.042). On multivariable analysis,
both lower KPS [AOR=1.04 (1.02 -1.06)] and trapdoor scalp incisions [AOR=2.99 (1.26-7.26)] were
independently associated with elevated risk of postoperative SSI.

Conclusion: Our findings indicate that SSI risk following craniotomy for glioblastoma resection may be
elevated in patients presenting with low preoperative KPS and those receiving a trapdoor scalp incision
during surgery. This data may help guide future operative decision making for these patients.
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Robert Weinstein Oral Zoom Room 8- Clinical Science

Risk Factors and Neuropsychiatric Outcomes of Basal Ganglia Manganese
Deposition in Hereditary Hemorrhagic Telangiectasia

Robert Weinstein BA, Prateek Gowda BA, Frank Yuan MD, Adham Khalil MD, Mina Motaghi BA, Dorin
Lin MD, Clifford R. Weiss MD

Background: T1-hyperintensity of the Basal Ganglia (BG) due to Manganese deposition is a known
radiologic finding in patients with Hereditary Hemorrhagic Telangiectasia (HHT), but risk factors and
associated clinical manifestations are unclear. The purpose of this study was to conduct a quantitative
analysis of the association of T1-hyperintensity in HHT patients with specific risk factors and symptoms.

Methods: Patients seen at our center between 2005-2020, who carried a definitive diagnosis of HHT and
had an available non-contrast T1-weighted head MRI, were included. BG hyperintensity was evaluated
using oval regions of interest measurements. The BG to Thalamus intensity ratio was used to
quantitatively evaluate T1-hyperintensity. Patient laboratory values and clinical findings were collected by
chart review. Variables were analyzed through Linear and Logistic Regression using STATA software.

Results: A total of 309 patients were included in this study. The average BG/Thalamus hyperintensity
ratio was 1.11, with a standard deviation of 0.14. BG hyperintensity was shown to be significantly
associated with hepatic AVMs (p<.001), GI tract AVMs (p<.001), iron deficiency anemia (p<.001), Liver
cirrhosis (p=.002), and elevated AST (p=.012). Hyperintensity was analyzed for its association with
neuropsychiatric outcomes and was found to be associated with restless leg syndrome (OR = 10.049,
p=.184).

Conclusion: Basal Ganglia hyperintensity due to Manganese deposition is significantly associated with
hepatic or GI Tract AVMs, iron deficiency anemia, and liver disease. The presence of T1-hyperintensity is
associated with neuropsychiatric symptoms, and as such the presence of these risk factors should
prompt evaluation for those working with HHT patients.
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Carolina Duque Oral Zoom Room 9 -Clinical Science

Differential Gene Expression in Chagas Disease

Carolina Duque BS, Jaime So MS, Yagahira E. Castro-Sesquen PhD, Kelly DeToy MD, Monica Mugnier
PhD, Robert Gilman MD

Background: Chagas is a neglected parasitic disease that affects approximately 8 million individuals
worldwide and over 200,000 in the United States. Of those infected, 20-40% will go on to develop chagas
cardiomyopathy and ultimately advanced heart failure. The mechanism by which this occurs is poorly
understood. This study aims to explore the differential gene expression in peripheral blood that is
induced by infection with the Trypanosoma cruzi parasite, to better understand the physiologic changes
that contribute to the development of cardiomyopathy.

Methods: This cross-sectional study consisted of 221 Latin Americans living in Virginia. Total RNA was
extracted from peripheral blood samples of 11 Chagas-positive patients, and 23 uninfected controls. Total
RNA was globin and ribosomal RNA-depleted and then sequenced for transcriptomic analysis. DESeq2
was employed for evaluation of differential gene expression between infected and uninfected
participants, while accounting for age, sex, country of origin, electrocardiogram status, and batch effects.

Results: When comparing Chagas-positive patients to uninfected controls, 166 genes were found to be
differentially expressed (FDR <0.05), with 84 up-regulated genes, and 82 down-regulated genes. In
addition, 6 genes were found to be differentially expressed when comparing Chagas-positive patients of
Bolivian versus Central American origin, which serves as a proxy for their T. cruzi Discrete Typing Unit.
Finally, 4 genes were found to be differentially expressed when comparing Chagas-positive patients with
normal versus abnormal electrocardiograms.

Conclusion: From this work, we show that infection with T. cruzi induces differential expression of
various host genes. This gives insight into the various factors that may play a role in both controlling the
infection and/or mediating progression towards Cardiomyopathy. Those genes that were differentially
expressed in Chagas patients with abnormal electrocardiograms, further elucidate the pathways involved
in development of Chagas cardiomyopathy.
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Andrew Hersh Oral Zoom Room 9 -Clinical Science

Frailty metrics for predicting adverse outcomes in patients undergoing
surgery for spine metastases

Andrew M. Hersh AB, Zach Pennington MD, Bethany Hung BA, Jaimin Patel BS, Earl Goldsborough BS,
Andrew Schilling AB, Albert Antar BS, Siddhartha Srivastava BS, David Botros BS, Sheng-Fu Larry Lo

MD MS, Daniel M. Sciubba MD

Background: Frailty – the state defined by decreased physiological reserve and increased vulnerability
to physiological stress – is exceedingly common in oncology patients. Given the palliative nature of spine
metastasis surgery, it is imperative that patients be healthy enough to tolerate the physical insult of
surgery. In the present study, we compare the association of two frailty metrics and the widely-used
Charlson Comorbidity Index with postoperative morbidity in spine metastasis patients.

Methods: A retrospective cohort of patients operated on for spinal metastases were identified. Data on
patient demographics, disease state, medical comorbidities, operative details, and postoperative
outcomes were collected. Frailty was measured with the modified 5-item frailty index (mFI-5) and
Metastatic Spinal Tumor Frailty Index (MSTFI). Outcomes of interest were length of stay (LOS) e" 75th
percentile for

Results: 322 patients were included (mean age 59.5±12yr; 56.4% male). Mean LOS was 11.7±1.8 days,
44.0% of patients had nonroutine discharge, and 24.0% experienced ≥1 postoperative complication. On
multivariable analysis, increased frailty on the mFI-5 and MSTFI scores were independently predictive of
all three outcomes: prolonged LOS (OR=1.67 per point; [1.06, 2.63]; p=0.03 and OR=1.63 per point;
[1.29, 2.05]; p<0.01), nonroutine discharge (OR=2.65 per point; [1.74, 4.04]; p<0.01 and OR=1.69 per
point; [1.36, 2.11]; p<0.01), and ≥1 complication (OR=1.95 per point; [1.23, 3.09]; p=0.01 and OR=1.41
per point; [1.12, 1.77]; p<0.01). CCI was found to only be independently predictive of the occurrence of
≥1 postoperative complication (OR=1.45 per point; [1.22, 1.72]; p<0.01).

Conclusion: Frailty, as measured by either the mFI-5 or MSTFI scores, was found to be a more robust
independent predictor of adverse postoperative outcomes than the more widely used CCI. Both mFI-5
and MSTFI were significantly associated with prolonged LOS, higher complication rates, and nonroutine
discharge. Further investigation in a prospective multi-center cohort is merited.
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Matthew Guo Oral Zoom Room 9 -Clinical Science

Patterns of progression following definitive chemoradiation and durvalumab
consolidation for unresectable stage III KRAS-mutated non-small cell lung

cancer

Matthew Z Guo BA, Joseph C Murray MD, PhD, Paola Ghanem MD, K Ranh Voong MD, MPH, Russell K
Hales MD, Benjamin P Levy MD, Josephine L Feliciano MD, Kristen A Marrone MD

Background: Durvalumab anti-PD-L1 monoclonal antibody consolidation following definitive concurrent
chemoradiation (CRT) for unresectable stage III non-small cell lung cancer (NSCLC) improves survival
and received FDA approval in 2018. KRAS-mutated NSCLC is associated with overall worse outcomes
but increased sensitivity to immunotherapy. Little is known regarding the genomic determinants of
response specifically to durvalumab therapy and patterns of disease progression.

Methods: We retrospectively reviewed NSCLC patients who received definitive CRT and durvalumab
consolidation. Tumor characteristics, genomic molecular profile, and clinical outcomes including
response, survival, and progression pattern (thoracic vs extrathoracic) were recorded. Kaplan-Meier
analyses were conducted to compare survival outcomes between patients with KRAS-mutated and
KRAS-wild type tumors.

Results: Of 74 response-evaluable patients with locally advanced, unresectable NSCLC treated with
definitive CRT and durvalumab consolidation, 39 had clinical genomic profiling conducted at diagnosis.
18 patients had KRAS mutations, 10 patients had alterations in other genes of clinical interest (EGFR,
ALK, ERBB2, BRAF, MET, RET, ROS1, STK11, and KEAP1), and 11 patients lacked identifiable
alterations in any of these genes. KRAS mutation was not associated with significant differences in
median PFS (p=0.98) or median OS (p=0.96) compared to tumors lacking identifiable alterations of
interest. 10 patients with KRAS-mutated tumors progressed, of which 2 had thoracic-only progression, 4
had extrathoracic-only progression, and 4 had both thoracic and extrathoracic progression. 6 patients
with tumors without identifiable alterations of interest had progression. All 6 had thoracic-only
progression.

Conclusion: In this real-world cohort, patients with KRAS-mutated NSCLC had similar benefit from
durvalumab but those who progressed had higher observed rates of extrathoracic progression compared
to patients whose tumors lacked identifiable alterations of interest. Greater attention should be focused
towards extrathoracic screening in patients with KRAS-mutated disease receiving during observation
following durvalumab consolidation. Ongoing studies are investigating the role of tumor mutation burden
and TP53 co-mutation in modulating response to therapy.
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Amanda Jones Oral Zoom Room 9 -Clinical Science

Umbilical Artery Doppler Pulsatility Index for Predicting PPROM and
Adverse Neonatal Outcomes

Amanda J. Jones, BS, Ernest M. Graham, MD, Irina Burd, MD, PhD, Ahizechukwu C. Eke, MD, PhD2

Background: While known risk factors with a strong association with preterm premature rupture of the
fetal membranes (PPROM) exist, the field currently lacks means of predicting PPROM. Underlying
intrauterine inflammation has been identified in nearly 50% of patients with PPROM, with approximately
half of these cases being culture-negative intrauterine inflammation. Previous animal studies in rodents
and rhesus macaques have indicated that umbilical artery Doppler pulsatility index (UA-PI) may be
associated with perinatal outcomes following fetal exposure to intrauterine inflammation/infection.
Recently, a clinical PPROM prediction model has been reported with fair predictive value, with need for
further refinement (El-Achi V et al, 2020). The objective of this study was to assess the predictive value
of the biophysical covariate UA-PI for PPROM and associated adverse neonatal outcomes.

Methods: This was a prospective cohort study of liveborn non-anomalous chromosomally normal infants
admitted to the neonatology intensive care unit from April 2009 to March 2016. Women with pregnancies
complicated by PPROM were compared to gestational age-matched controls without PPROM. The area
under the receiver operating characteristic curves (AUC) evaluated UA-PI for prediction of PPROM and
associated adverse neonatal outcomes.

Results: Of 1,145 high-risk gestations studied, 262 (23%) were complicated by PPROM. Multivariable
analysis identified UA-PI (AOR 1.24, 95% CI 1.18-1.31, P=0.002) as an independent risk factor for
PPROM. The AUC for UA-PI and PPROM, with maternal age, parity, and type of gestation, was 0.65
(95% CI 0.62-0.68); the optimal UA-PI threshold was 0.95% (26% sensitivity, 73% specificity). The AUC
for IA-PI and adverse fetal outcomes, with exposure to magnesium and steroid therapy, was 0.75 (95%
CI 0.72-0.77).

Conclusion: UA-PI is moderately predictive of PPROM, and inclusion in a clinical predictive model for
PPROM in high-risk pregnancies is justified. UA-PI is predictive of associated adverse fetal outcomes.
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Nathan Pan-Doh Oral Zoom Room 9 -Clinical Science

Association of midlife and late-life blood pressure status with late-life retinal
OCT measures

Nathan Pan-Doh BS, Xinxing Guo MD PhD, Lubaina T. Arsiwala BDS MHS, Keenan A. Walker PhD, A
Richey Sharrett MD DrPH, Alison G. Abraham MHS MS PhD, Pradeep Y. Ramulu MD PhD

Background: Midlife hypertension is correlated with numerous late-life outcomes, but how midlife blood
pressure (BP) relates to late-life optic nerve health has yet to be described. This study explored the
relationship between mid and late-life BP, gathered over roughly 30 years from the Atherosclerosis Risk
in Communities (ARIC) study, with optical coherence tomography (OCT) measures of optic nerve health
from the nested Eye Determinants of Cognition (EyeDOC) study.

Methods: ARIC participants had BP measured at 6 visits from 1987 to 2017 and were categorized into 5
BP patterns: midlife and late-life normotension; midlife normotension, late-life hypertension (systolic BP
[SBP]>140 mm Hg or diastolic BP [DBP]>90 mm Hg or anti-hypertensive medication use); midlife and
late-life hypertension; midlife normotension, late-life hypotension (SBP<90 mm Hg or DBP<60 mm Hg);
and midlife hypertension, late-life hypotension. EyeDOC participants were recruited from 2017-2019 to
include Black participants from Jackson, MS, and Whites from Washington County, MD. Multivariable
linear regression modelling was used to evaluate associations between BP patterns with OCT-defined
ganglion cell complex (GCC) and peripapillary retinal nerve fiber layer (RNFL) thickness, adjusted for
axial length and other covariates.

Results: The 925 participants included (mean age=80 years; 63% female; 45% Black) had a mean GCC
thickness of 90.2±10.9 µm (standard deviation) and a mean RNFL thickness of 90.6±11.6 µm. Compared
to the reference group, participants with midlife and late-life normotension (n=165), no BP pattern
demonstrated significant differences in GCC or RNFL thickness, including midlife and late-life
hypertension (n=290) (GCC thickness beta=-0.15 µm, 95% CI: -2.29 to 2.00; RNFL thickness beta=0.49
µm, 95% CI: -1.90 to 2.87).

Conclusion: Assessment of blood pressure status over 3 decades showed no significant or clinically
meaningful associations with OCT measures of late-life optic nerve health. Hypertension, even when
present in midlife, does not appear to be a significant risk factor for late-life optic nerve damage.
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Andrew Ying Poster A Zoom Room 1- Public Health

Differences in underlying cause of death in the elderly, by age, US 1999-2016

Andrew Ying BS, Michael Blaha MD

Background: Underlying cause of death (UCD) is listed on each death certificate completed in the
United States and is defined as the disease or injury that initiated the train of events leading directly to an
individual’s death. UCD is codified per the International Classification of Diseases (ICD) codes.
Understanding of incidence and trends in UCD helps to fundamentally inform and support fields such as
epidemiology and public health. Though many trends in differences in UCD by age are extensively
studied, documented, and known (e.g., that heart disease is the leading UCD in individuals age 65+),
others are less so and may be of noteworthy interest.

Methods: The present study was a population-based observational study that used descriptive statistics
to investigate differences in UCD by 5-year age group (65-69, 70-74, 75-79, 80-84, 85-89, 90-94, 95-99,
100+) for deaths of all individuals age 65+ reported in the US from 1999-2016. Data was obtained from
the CDC WONDER Underlying Cause of Death online dataset (https://wonder.cdc.gov/ucd-icd10.html).

Results: Trends in differences in UCD by 5-year age group were observed. Diseases of heart (I00-I09,
I11, I13, I20-I51) steadily increased from causing 24% of deaths in individuals aged 65-69 to 38% of
deaths in individuals aged 100+ (24%; 38%). Other select steady trends observed include: malignant
neoplasms (C00-C97) (38%; 5%); diabetes mellitus (E10-E14) (4%; 1%); influenza and pneumonia
(J10-J18) (1.5%; 5.5%); Alzheimer’s disease (G30) (1.5%; 5.5%); essential hypertension and
hypertensive renal disease (I10,I12) (0.9%; 2.2%).

Conclusion: There exist trends in differences in UCD by 5-year age group that are not yet extensively
documented and/or known. Further analysis and discussion of these and other trends in UCD may yield
insight that can help inform and guide clinical, epidemiologic, and public health reasoning and
decision-making.
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Carolina Lopez-Silva Poster A Zoom Room 1- Public Health

Comparison of Aptamer-based and Antibody-based Assays for Protein
Quantification in Chronic Kidney Disease

Carolina Lopez-Silva, BS, Aditya Surapaneni, PhD, Josef Coresh, MD, PhD, Jochen Reiser, MD, PhD,
Chirag R. Parikh, MBBS, PhD, Wassim Obeid, PhD, Morgan E. Grams, MD, PhD, Teresa K. Chen, MD,

MHS

Background: Novel aptamer-based technologies can identify >7000 analytes per sample, offering a
high-throughput alternative to traditional immunoassays in biomarker discovery. However, the specificity
for distinct proteins has not been thoroughly studied in the context of chronic kidney disease (CKD).

Methods: We assessed the use of SOMAscan, an aptamer-based technology, for the quantification of 8
immune activation biomarkers and cystatin C among 498 African American Study of Kidney Disease and
Hypertension participants, using immunoassays as the gold standard. We evaluated correlations of
serum proteins as measured by SOMAscan vs. immunoassays with each other and with
iothalamate-measured glomerular filtration rate (mGFR). We then compared associations between
proteins measurements with risks of incident kidney failure and all-cause mortality.

Results: Six biomarkers (IL-8, TNFRSF1B, cystatin C, TNFRSF1A, IL-6, suPAR) had non-negligible
correlations (r = 0.94, 0.93, 0.89, 0.85, 0.46, 0.23, respectively) between SOMAscan and immunoassay
measurements and three (IL-10, IFN-TNF-α) were uncorrelated (r = 0.08, 0.07, 0.02, respectively).
Of the six biomarkers with non-negligible correlations, TNFRSF1B, cystatin C, TNFRSF1A, and suPAR
were negatively correlated with measured GFR and associated with higher risk of kidney failure. IL-8,
TNFRSF1B, cystatin C, TNFRSF1A, and suPAR were associated with a higher risk of mortality via both
methods. On average, immunoassay measurements were more strongly associated with adverse
outcomes than their SOMAscan counterparts.

Conclusion: SOMAscan is an efficient and relatively reliable technique for quantifying IL-8, TNFRSF1B,
cystatin C and TNFRSF1A in CKD and detecting their potential associations with clinical outcomes.
Targeted immunoassays of candidate proteins may provide additional prognostic information.
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Charmaine Yuan Poster A Zoom Room 1- Public Health

Food insecurity screening, social needs program engagement, and clinic
visits for children with special healthcare needs

Charmaine Yuan BS, Barry Solomon MD

Background: Food insecurity is a major social determinant of health that disproportionately affects
families with children with complex medical needs; unfortunately, Supplemental Security Income (SSI) is
often inadequate. Our objective was to assess the association between emergency food receipt and
enrollment in a clinic-based social needs program (Hopkins Community Connection, HCC) on follow-up
rates among families receiving SSI in the Harriet Lane Clinic (HLC).

Methods: In this retrospective cohort study, we conducted a chart review to compare SSI patients who
did and did not receive food and those who did and did not enroll in HCC during HLC visits between
March-December 2020; number of diagnoses and no-show rates were also abstracted. Adjusted logistic
regression was used to determine if food receipt and/or HCC enrollment increased the likelihood of
attending primary and specialty care follow-up appointments (FU) by July 2020.

Results: In bivariate analysis, compared to those who did not enroll with HCC, a higher percentage of
enrolled SSI patients completed a FU (49% vs. 70%, P < 0.05). SSI patients who completed a FU had a
significantly lower no-show rate than those who did not (21% vs. 27%, P < 0.01). Food receipt and
number of diagnoses were not associated with FU. Adjusting for number of diagnoses, no-show rate, and
then both, the association between food receipt and completing a FU and between HCC enrollment and
FU remained non-significant.

Conclusion: HCC enrollment and no-show rate were found to be significantly associated with completed
FU while food receipt and number of diagnoses were not. All findings from the logistic regression were
non-significant but suggested that providing emergency food and helping families access community
resources may be effective interventions to increase attendance at follow-up appointments. Based on
chart review, a majority of the sample was not screened for food insecurity, offering an area for
improvement.
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Chinenye Azoba Poster A Zoom Room 1- Public Health

Healthcare Access and Utilization Disparities Among Asian, African, and
Latino Immigrants with Hypertension or Diabetes in the 2010-2018 National

Health Interview Survey

Chinenye Azoba, BA; Ruth-Alma N Turkson-Ocran, PhD, MPH, RN; Yvonne Commodore-Mensah, PhD,
MHS, RN

Background: Morbidity and mortality from cardiovascular disease (CVD) disproportionately affect
racial/ethnic minorities and can be mitigated by access to preventative services. However, research
describing healthcare access and utilization in immigrants with CVD risk is lacking.

Methods: We analyzed cross-sectional data from the 2010-2018 National Health Interview Survey on
75,631 Asian (N=3,120), African (N=393), and Latino (N=7,315) immigrants and Non-Hispanic Whites
[NHW; N=64,803] with hypertension or diabetes. HCA was defined as insurance coverage, usual place
for sick care, and delay in care due to cost. HCU was defined as seen a general doctor, ≥1 doctor’s office
visit, and ≥1 ED visit within 12 months. We used multivariable logistic regression to examine disparities in
HCA and HCU between immigrants and NHW and among immigrants stratified by length of US
residence.

Results: Participants had a mean (±SE) age of 60.4 (±0.1) years (52% female). In adjusted analyses,
African (adjusted OR: 0.56; 95% CI: 0.39-0.80) and Latino (aOR: 0.65; 95% CI: 0.57-0.74) immigrants
were less likely to be insured compared to NHW. Asian (aOR: 0.50; 95% CI: 0.41-0.60) and Latino (aOR:
0.70; 95% CI: 0.63-0.79) immigrants were less likely to delay care due to cost. All immigrant groups were
less likely to have a usual place for sick care, but this pattern was not statistically significant. Latino
immigrants reported less HCU for all variables (all p<0.05). Compared to those with <10 years of US
residence, HCA did not improve in African immigrants with ≥10 years of residence yet HCU improved in
African and Latino immigrants.

Conclusion: Patterns of HCA and HCU vary widely among immigrant groups in the US. Asian
immigrants may be less likely to experience gaps in HCA yet Latino immigrants may be more likely to
experience gaps in HCU. CVD health policies must account for heterogeneity among and within
immigrant groups to improve HCA and HCU and prevent CVD complications.
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Christina Ambrosino Poster A Zoom Room 1- Public Health

School-Based COVID Health Service Delivery in Maryland School Districts

Christina Ambrosino BS, Megan Collins MD

Background: During the COVID-19 pandemic, Maryland schools were forced to adapt many aspects of
their school health operations. As trusted entities and convenient locations for health service delivery,
schools may have served an important role in the provision of accessible COVID-related resources, such
as testing and vaccination. This project uses publicly available information to understand the patterns of
COVID-related health service delivery in Maryland school districts during the pandemic.

Methods: Following a cross-sectional model, information regarding COVID-related school health
operations was collected from publicly available sources for Maryland’s 24 school districts. The period of
data collection was June 28 to July 19, 2021. Operations of interest included COVID testing, COVID
vaccination, and service accessibility to students, staff, and/or community members. To identify potential
variation across districts, data suggesting the provision of COVID services was compared to district
demographic factors using point-biserial correlation and chi-squared tests.

Results: Publicly available information suggested that two-thirds of Maryland’s districts were able to offer
at least one COVID-related service, such as testing, vaccination, or both. COVID services were often
made accessible to students as well as other groups within the community, such as school staff,
students’ families, or individuals not affiliated with the school. Available data suggesting the provision of
COVID services did not vary significantly by district demographic factors (p>0.05).

Conclusion: Through their provision of school-based COVID services, which were frequently available
to both student and non-student groups, Maryland public schools have served key roles in the promotion
of preventative health services access. Further investigation is needed to identify variation in service
provision across districts, understand the response of districts for which there was no publicly available
information, and explore the future implications of COVID-related service delivery on schools’ expanding
role in community health.
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Gregory King Poster A Zoom Room 2- Public Health

The Wilderness First Responder Medical Clearance and Rehab Project

Gregory King BA, Erik Pan, Michael Millin MD

Background: There are currently no standardized criteria for determining that a first responder for a
wilderness rescue is medically safe to deploy into remote wilderness locations. While such medical
clearance criteria does exist for the fire response community, no such criteria exists for the wilderness
search and rescue (SAR) community. Further, the criteria that does exist for the fire response community
has recently come under scrutiny for a lack of scientific support. Yet, despite this, it is known that the
leading causes of line-of-duty morbidity and mortality in the first responder community are medical
emergencies. Therefore, as there is limited scientific basis to existing first responder medical clearance
criteria, there is a need to develop a scientifically based standardized process for medical clearance for
wilderness first responders so as to limit medical emergencies in this community.

Methods: We performed multiple scoping scientific reviews of the literature. Based on preliminary
literature reviews performed by the study authors, scientific reviews were performed to assess the extent
that specific elements are predictive of medical emergencies warranting continued rehab and referral to
advanced medical care prior to clearing a responder to operate in the wilderness environment. The
second part of the project will include the development of a proposed method for assessing safety for
medical clearance based on the scoping reviews.
The scoping reviews focused on the following elements: Patient self-assessment, Body temperature,
Heart rate, Blood pressure, Urine color, Standardized fatigue risk tool
Inclusion Criteria: Peer reviewed literature dating back to 1980, Non-peer reviewed government reports,
Non-peer reviewed industry standards, Human and animal studies, Literature may come from
standardized search criteria as well as grey literature searches
Exclusion Criteria: Simulation studies not involving human subjects

Conclusion: Implications: "Medical Rehabilitation and Clearance" of wilderness first responders is
considered by many experts to be an essential skill for advanced wilderness medical practitioners
(Paramedics, physicians, and etc.). It is nearly universally agreed up on as a core competency for
wilderness paramedics. Thus, this project could have an immediate impact on the field by providing a
scientifically-based criteria for practitioners to use during the medical rehabilitation and clearance
process.
Limitations: Most literature used during the review studied urban first responders and wildland
firefighters. Wilderness first responders encounter a broad range of environments and conditions. While,
the studies used in the development of the criteria are valid and applicable, there remains a need for
future research focusing on wilderness first responders (and not just wildland firefighters). Thus, the next
step in this process would be to implement and assess the medical rehabilitation and clearance criteria
developed in this project.
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Haleigh Ferro Poster A Zoom Room 2- Public Health

The Impact of State-Level Funding on Outcomes for Psychiatric Complaints

Haleigh Ferro BS, Daniel Swedien MD, Nathan Irvin MD

Background: Despite 18% of the US population living with a mental illness, only about 10-30% of these
individuals actually have access to treatment, and suicide has been amongst the leading causes of death
for both youth and adults. In 2019 alone, over 47,000 individuals died by suicide and an estimated 1.38
million individuals attempted suicide (https://afsp.org/suicide-statistics/). A variety of factors influence
patient outcomes and suicide risk but one that is critically important to consider is each state's funding
allocated for mental health and substance use care. As recently as 2014, the funding provided for these
crises was inadequate to meet the growing demand, leading to services that were ineffective and limited
availability (Weil 2015). The COVID-19 pandemic will only further exacerbate the need for mental health
resources (Stewart et al. 2021). The consequences of this are many, ranging from increased suicide
attempts, overdoses, to poor management of other health conditions. Considering this, it is still unclear
whether there is a relationship between state level mental health and substance use funding and suicide
deaths.

Methods: We conducted a retrospective observational study in which we combined administrative and
census data for each state to gain a better understanding of the funding provided to each state, the
state's demographics, clinical outcomes and potential confounding variables for the years 2017-2019.
Data on funding and care capacity was obtained from SAMHSA’s report on Grant Awards by State.
Demographic data including gender, race/ethnicity, income level, educational attainment, as well as
estimates of percentage of people with mental health distress was collected from the annual US Census
and America's Health Rankings created by the United Health Federation. Additionally, suicide deaths
were obtained from the CDC’s Annual Report on Suicide Mortality by State. This data was analyzed
using descriptive statistics and negative binomial multivariate regression modeling獵湩呓呁⁁㔱尮桔 敭楤
湡愠

Results: The median amount spent per resident was $4.15 (IQR $3.40- $5.59). Alaska had the highest
mental health spending per resident spending $21.89 per resident averaged over the course of the three
years and Alabama had the lowest ($3.08) averaged over the same time. New Jersey had the lowest
suicide death rate (8.2 deaths per 100,000 and Wyoming had the highest (27.13). Multivariate analysis
showed a 4% decrease in the likelihood of suicide death associated with increased mental health funding
(IRR 0.95 (95% CI 0.93 to 0.98). No other variables were found to be statistically significant in our
models.

Conclusion: Our preliminary analysis suggests that increased funding is associated with decreased
suicide deaths and that equipping states with the funds to treat mental health may have a positive impact
on addressing the mental health crisis, specifically suicide deaths. Additional work will be need to
determine other factors driving this relationship including the role of firearm access and rural vs urban
designation which were not included within our modeling conclusion.
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Iman Abdi Ali Poster A Zoom Room 2- Public Health

COVID-19 Risk Factors for Medical Students

Iman Ali BS, Bhakti Hansoti MBBCh, PhD, MPH 

Background: As of November 2021 the COVID-19 Dashboard by the Center for Systems Science and
Engineering (CSSE) at Johns Hopkins University reports 47.5 million confirmed cases of COVID-19 in
the United States alone, with more than 256 million worldwide infections. Demands on the US
healthcare system have been unprecedented and have resulted in high infection rates among healthcare
professionals. We conducted this study to delineate the relative risk factors for COVID-19 among medical
students at our institution. We will accomplish this by determining 1. the percent of medical students with
serum antibodies to SARS-CoV-2 2. clinical and non-clinical risk factors to COVID-19 exposure 3. how
student’s clinical and non-clinical exposures evolved during the study period.

Methods: We conducted an observational cohort study of medical students at our institution. All students
were sent an email inviting them to join the study to examine seroprevalence to SARS-CoV-2 and identify
clinical and non-clinical risk factors to COVID-19 exposure. They were asked to complete a questionnaire
and provide a sample of blood at 3 times points- enrollment, 4-month follow-up and 8-month follow-up.
Chi-Square tests were performed to compare the patient populations.

Results: At 0, 4, and 8 months, 264, 163, and 74 students completed the questionnaires, respectively. A
majority of the subjects at the time of enrollment were female (56.8%), white (54.3%), and third-year
medical students (26.0%). Similarly, subjects at 8-month follow-up were mostly female (62.2%), white
(59.2%), and fourth-year medical students (34.7%). Statistical analysis showed that the distribution of
gender and race between the populations at the two time points were similar. However, the class year
distribution was not similar (p=0.04). Enrollment (%) N=264 8-month (%) N=74 P-value Gender 0.43
Male 113 (42.8) 28 (37.8) Female 150 (56.8) 46 (62.2) Other 1 (0.4) Race 0.79 White 139 (54.3) 42
(59.2) Asian 90 (35.2) 24 (33.8) Black 9 (3.5) 2 (2.8) Multi-racial 18 (7.0) 3 (4.2) Class Year 0.04 First 46
(17.6) 4 (5.6) Second 43 (16.4) 15 (20.8) Third 68 (26.0) 15 (20.8) Fourth 60 (22.9) 25 (34.7) Research
year/ leave of absence 45 (17.2) 13 (18.1) Table 1: Demographics of study subjects at enrollment and
8-month follow-up

Conclusion: The populations at the enrollment and 8-month follow-up time point were similar except for
class year. Further analysis will determine how individual subject’s clinical exposure and non-clinical
exposure evolved during the study period.
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Jui Malwankar Poster A Zoom Room 2- Public Health

Trends, Patient Characteristics, and Outcomes Associated with Immediate
Sequential Bilateral Cataract Surgery (ISBCS) Among Medicare Beneficiaries

Jui Malwankar, BA, Hyeck-Soo Son, MD, David F. Chang, MD, Chen Dun, MHS, Fasika Woreta, MD,
MPH, Christina Prescott, MD, PhD, Martin Makary, MD, MPH, Divya Srikumaran MD

Background: The COVID-19 pandemic and subsequent need for social distancing has created a
growing interest in immediate sequential bilateral cataract surgery (ISBCS). We sought to compare
incidence, patient characteristics, and complications for undergoing ISBCS vs. the standard-of-care
delayed sequential bilateral cataract surgery (DSBCS).

Methods: Retrospective analysis of 100% fee-for-service Medicare carrier claims for beneficiaries aged
≥65 who underwent ISBCS and DSBCS (within 14 days) between 2011 and 2020.

Results:
4,014 (0.2%) ISBCS and 1,944,979 (99.8%) DSBCS patients were identified. Black (OR:2.31, 95% CI:
2.06-2.59), Asian (OR:1.82, 95% CI: 1.51-2.12), or Native American (OR:2.42, 95% CI: 1.81-3.23)
patients were more likely to receive ISBCS compared to White patients. Patients residing in rural areas
had higher likelihood of ISBCS (OR: 1.26, 95% CI: 1.17-1.35) compared to metropolitan areas. Patients
with a Charlson comorbidity index (CCI) of 1-2 (OR:1.45, 95% CI: 1.29-1.62), 3-4 (OR:1.70, 95% CI :
1.47-1.97), 5-6 (OR:1.97, 95% CI: 1.62-2.39), and CCI≥7 (OR:1.97, 95% CI: 1.55-2.50) were all more
likely to receive ISBCS compared to those with CCI=0. In contrast, patients with glaucoma (OR:0.82,
95% CI: 0.76-0.89), macular degeneration (OR: 0.75, 95% CI: 0.68-0.82), and macular hole/epiretinal
membrane (OR:0.55, 95% CI: 0.48-0.65) were less likely to undergo ISBCS compared to those without.
Cumulatively, there was no significant difference in endophthalmitis development rate within 42 days
between ISBCS (1.74 per 1,000 ISBCS) and DSBCS (1.01 per 1,000 DSBCS; p = 0.15). Similarly, there
was no significant cumulative difference between ISBCS (1.79 per 100 ISBCS) and DSBCS (1.96 per
100 DSBCS) CME rates (p = 0.48) within 180 days.

Conclusion: Overall utilization of ISBCS among Medicare beneficiaries remains low from 2011-2020,
though rates of endophthalmitis and CME were comparable to DSBCS. Race, geography, and medical
comorbidities were associated with receiving ISBCS. ISBCS represents a potential opportunity to
improve access to cataract surgery.

83
Medical Student Research Symposium, 2022



Lynn Kao Poster A Zoom Room 2- Public Health

Identifying Predictive Factors for Fertility Outcomes among Females with
Ovarian Neoplasms

Lynn Kao BA, Ruoxi Yu BA, Megan Gornet MD, Rebecca Stone MD, Mindy Christianson MD

Background: Ovarian cancer is the 6th most common cancer in female patients and the most fatal
gynecologic cancer. The American Society of Clinical Oncology recognizes fertility preservation as a key
survivorship issue and recommends fertility preservation counseling for females of reproductive age prior
to surgery or gonadotoxic chemotherapy. Currently, there is little known regarding fertility preservation
treatment (FPT) and fertility sparing surgery (FSS) among ovarian cancer patients. Our study aims to fill
in the gaps of knowledge regarding FPT utilization within this vulnerable population.

Methods: We conducted a retrospective cohort study of patients with ovarian neoplasms who underwent
consultation at the Johns Hopkins Fertility Center from January 1, 2002 to December 31, 2020. Patient
data was acquired through manual chart review and logistic regression was used to identify associations
between demographics, fertility outcomes, and oncologic characteristics.

Results: 53 patients aged 11-46 were identified and 33 underwent fertility treatment and 24 underwent
FPT. We found that White and privately insured patients were more likely to pursue fertility treatment
(OR = 3.8, 4.5; p = 0.027, 0.018). Married patients (OR = 0.18, p = 0.017) were less likely to pursue FPT,
while patients who were planning chemotherapy or completion surgery trended towards being more likely
to pursue FPT (OR = 4.06, 2.88; p = 0.029, 0.102). Patients with borderline ovarian tumors (BOT) were
more likely to become pregnant and give birth than patients with other ovarian neoplasm subtypes (OR =
6.84, 4.83; p = 0.004, 0.025).

Conclusion: Our study found that being White and having private insurance is positively associated with
receiving fertility treatment. Furthermore, we found that patients who were pending treatment that
impacted their reproductive capacity utilized FPT when given the chance. Further studies are needed to
elucidate methods to optimize access to fertility services for all patients of reproductive age with ovarian
cancer.
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Razeen Karim Poster A Zoom Room 3- Public Health

Health care practice characteristics’ influence on patient engagement with a
collaborative care intervention

Razeen Karim BS, Chidinma A. Ibe, PhD, Kathryn A. Carson ScM, Katherine Dietz MPH, Carmen
Alvarez PhD RN CRNP, Jill Marsteller PhD MPP, Lisa A. Cooper MD MPH, Deidra Crews MD ScM; for

the RICH LIFE Project Investigators

Background: Hypertension significantly contributes to cardiovascular disease and mortality and
disproportionately affects African Americans, Hispanics, and/or residents living in rural areas. A
collaborative care (CC) intervention consisting of nurse care managers and community health workers
has been identified as a strategy to reduce hypertension disparities. The goal of our study was to
explore whether health care practice characteristics that incentivize high quality care are associated with
an increased likelihood of patients engaging with a CC intervention focused on reducing racial/ethnic and
socioeconomic disparities in hypertension control.

Methods: We conducted a within-group longitudinal analysis of 888 patients assigned to a CC
intervention arm in a randomized controlled trial that aimed to reduce disparities in hypertension
management. Engagement with the CC team was defined as having an encounter with a nurse care
manager or community health worker. We used a multivariable logistic regression model to identify which
health care practice characteristics were associated with patients engaging with the CC intervention
controlling for patient race, employment status, education, income, and perceived stress.

Results: Patients were more likely to engage with the CC intervention if health care practices were a
NCQA-certified patient-centered medical home (OR=2.93, 95% CI=1.38-6.24), had volume productivity
incentives (OR=4.23, 95% CI=1.54-11.58), or had quality productivity incentives (OR=2.36, 95%
CI=0.94-5.92). Patients were less likely to engage with the CC team if their health care practice's
revenue exceeded expenses (OR=0.47, 95% CI=0.23-0.98).

Conclusion: Our study found that PCMH certification and volume productivity incentives were
significantly correlated with an increase in patient engagement within a CC intervention. We also found
patients were significantly less likely to engage in the intervention when a healthcare practice’s revenue
exceeded expenses. Further studies are needed to understand how these associations influence the
effectiveness of the CC intervention in reducing disparities in hypertension control.
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Ryan Nicholson Poster A Zoom Room 3- Public Health

A Study of Factors Affecting and Risks for Intimate Partner Homicide and
Homicide-Suicide

Ryan Nicholson

Background: In the United States, up to one-third of women and one-sixth of men experience intimate
partner violence (IPV) in their lifetimes. It is established that intimate partner homicide (IPH) results
following increasingly severe episodes of abuse, and in cases of intimate partner homicide-suicide
(IPH-S), there is also documented association with prior IPV. The purpose of this study is to examine the
factors that may affect the escalation of an IPH event to IPH-S, specifically regarding firearm access.

Methods: We collected Arizona medical examiner case file data from 149 IPH events, 46 of which were
confirmed IPH-S. Missing data were handled using multiple imputations, with each imputed dataset
analyzed and results pooled. Multivariate logistic regression was utilized to determine the impact of each
covariate, whereas the impact of weapon choice was determined using propensity score weighting.

Results: The majority of perpetrators in both IPH and IPH-S were men (70% and 88%) and the majority
of victims were women (64% and 87%). There was a significant association between age and IPH-S (p =
0.015), with older age increasing odds of IPH-S. The use of a firearm was also significantly associated
with IPH-S (p < 0.001) and had 10 times higher adjusted odds of being the weapon of choice than in IPH.

Conclusion: We found that there was a high proportion of male perpetrators, following trends shown in
prior IPV studies. Notably, the dominance of firearm use in IPH-S suggests firearm access as a
determinant that strongly impacts escalation in violence. Gun control as a public health measure may be
useful in mitigating the predictors of escalation presented here, and further studies should examine the
usefulness of this approach in preventing IPH-S.
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Shwetha Mudalegundi Poster A Zoom Room 3- Public Health

Long-term decrease in intraocular pressure in survivors of Ebola virus
disease in the PREVAIL III Study

Shwetha Mudalegundi BS, Robin D. Ross MD, Jemma Larbelee MD, Fred Amegashie MD, Robert F.
Dolo BSN, BSc, S. Grace Prakalapakorn MD, MPH, Vincent Ray MD, Catherine Gargu BSN, MPH,

Yassah Sosu BSN, Jennie Sackor BSN, Precious Z. Cooper BSN, Augustine Wallace, Ruth Nyain BSC,
MEd, Bryn Burkholder MD, Collin Van Ryn PhD, Cavan Reilly PhD, Rachel J. Bishop MD, MPH, Allen O.

Eghrari MD, MPH

Background: Survivors of Ebola virus disease (EVD) experience decreased intraocular pressure (IOP)
relative to unaffected, local close contacts during the first year of convalescence. Whether this effect
persists over time, and its relationship to intraocular pathology, is unclear. We sought to determine if IOP
remained lower in survivors of EVD across four years of followup, and to identify associated risk factors.
PREVAIL III is a 5-year, longitudinal cohort study of survivors of EVD and their close contacts, and is a
collaboration between the Liberia Ministry of Health and Social Welfare and the United States National
Institutes of Health.

Methods: Participants who enrolled at John F. Kennedy Medical Center in Liberia, West Africa from June
2015 to March 2016 underwent ophthalmic evaluation annually for 5 consecutive visits. IOP was
measured at each visit by a handheld iCare device using sterile tips. Comparisons are made between
antibody-positive survivors and antibody-negative close contacts.

Results: Of 565 antibody-positive survivors and 644 antibody-negative close contacts enrolled in the
study at baseline, the majority of participants returned annually, with 383 (67.9%) and 407 (64.1%)
participants, respectively, presenting at five years. A sustained, relative decrease in IOP was observed in
survivors relative to close contacts, with mean difference of -0.87 mmHg (95% confidence interval -1.24
to -0.51) across all followup study visits. Among survivors, physical examination findings of vitreous cell,
optical coherence tomography findings of vitreous opacities, and eyes with diagnosis of uveitis all
demonstrated a significant association with decreased IOP at baseline.

Conclusion: In this longitudinal cohort study, survivors of EVD experienced a sustained decrease in IOP
relative to close contacts over a five-year period following infection. The results highlight the potential
long-term impact of emerging infectious diseases within a population, and the need for sustained
strengthening of health systems in such settings.
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Siddharth Venkatraman Poster A Zoom Room 3- Public Health

Trends in Insulin Use and Diabetes Control in the U.S.: 1988–1994 and
1999–2020

Siddharth Venkatraman BS, Michael Fang PhD, Elizabeth Selvin PhD

Background: Insulin is the last-line therapy for patients with type 2 diabetes. As new treatments are
introduced, there is increasing debate on the value of insulin. The objective of our study was to examine
national trends in diabetes medication use and glycemic control among U.S adults with diabetes from
1988–2020.

Methods: We conducted a cross-sectional analysis of data from 8,658 adult participants with diabetes in
the United States from the National Health and Nutrition Examination Survey to assess national trends in
diabetes treatment and glycemic control (defined as a Hb A1c<7%) from 1988-2020. We assessed the
relationship between sociodemographic factors and diabetes medication use over time.

Results: The percentage of respondents who used no medication decreased over time (26.0 to 16.0%;
p<0.001). Significant changes were seen among Non-Hispanic White (77.2 to 55.7%; p<0.001), Mexican
American (5.4 to 13.5%; p<0.001) and uninsured respondents (6.5 to 14.2%; p<0.001). There was an
increase in the overall percentage of respondents who only used oral medications (43.5 to 55.2%;
0.003). Similar increases were seen in males (48.9% to 55.6%; p=0.003) and Mexican Americans (6.6%
to 9.5%; p=0.03). Mean calibrated HbA1c decreased from 7.9% to 7.1% among those using oral
medications (p<0.001). The overall percentage of insulin users did not change over time, but there were
decreases in the percentage of female (58.3% to 45.1%; p=0.01), non-Hispanic white (70.8% to 63.2%;
p=0.009), and non-Hispanic black (21.5% to 14.9%; p=0.009) respondents.

Oral medications increased glycemic control among female (33.7% to 62.6%; p=0.048) and uninsured
(26.4% to 37.3% ; p=0.01) respondents. Most notably, there has been no significant changes to glycemic
control among patients who used insulin over the past 30 years. Age, sex, and rage-adjusted analysis
among patients with an HbA1c>7% demonstrated that respondents were more likely to receive insulin if
they were aged 65+ (OR: 1.84) or female (OR: 1.66). Respondents were less likely to receive insulin if
they were young, Mexican American (OR: 0.42), or uninsured (OR: 0.28).

Conclusion: Despite advancements in insulin efficacy and access, glycemic control among insulin users
has not improved and insulin may not be an effective last-line therapy for diabetes. Mexican Americans,
young adults, and uninsured patients are potentially vulnerable subpopulations who are less likely to be
prescribed insulin even when they fail to achieve glycemic control. These groups require attention from
clinicians and policymakers to ensure equitable access to effective diabetes therapies.
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Tristan Wesson Poster A Zoom Room 3- Public Health

Surgical Techniques Employed in Latin American and Caribbean Ethnic
Rhinoplasty: A Systematic Review

Tristan H. Wesson, BS1, Alexander Karius, BS1, Wilmina N. Landford, MD1, Amanda Chow, BA2, Jonlin
Chen, BS1, Stella M. Seal, MLS1, Carisa M. Cooney, MPH1, Kristen Broderick, MD1

1Department of Plastic and Reconstructive Surgery, The Johns Hopkins University School of Medicine

2Division of Plastic and reconstructive Surgery, Rutgers New jersey medical School, Newark, NJ

Background: The cross-cultural mixture among African, European, and Native Amerindian ancestry in
Latin America and the Caribbean has led to a wide variation in nasal morphologies that deviate from
neoclassic ideals. While the sub-specialization of “Ethnic Rhinoplasty” continues to grow, a lack of focus
on Latin American and Caribbean populations exists, posing unique cultural and phenotypic challenges
for practicing surgeons.

Methods: We conducted a systematic review of the literature, querying 6 databases: PubMed,
Cochrane, Web of Science, and Embase, Scopus, and LILACS. Methods were registered on Prospero.
All levels of review were performed by two reviewers; disputes were resolved by a third. Data were
extracted to elucidate (1) ethnic populations studied, (2) aesthetic/anatomic findings of these populations,
and (3) surgical techniques employed.

Results: Our search identified 785 articles. Following title, abstract, and full-article review, 55 articles
were eligible for inclusion. Most articles focused on Mestizo, or mixed-race Latinx patients (65.5%).
Among the surgical studies, those that focused on Europeans were more likely to discuss
osseocartilaginous hump removal (85.7%), while Mestizo/Hispanic-oriented articles described
osseocartilaginous frameworks with weaker cartilaginous support (90.1%) and methods for tip projection,
rotation, and refinement (97.0%). Similarly, most of the Afro-Latinx/Caribbean (92.3%) articles address
tip refinement and projection.

Conclusion: Our review revealed the ethno-racial diversity contributing to the global Latinx and
Caribbean population and how rhinoplasty techniques/goals can vary depending on a patient’s
ethno-racial background. Shared knowledge across both geographic and academic divides may lead to
better patient outcomes, patient care, and innovations for Latinx patients.
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Alex Severino Poster A Zoom Room 4- Basic Science

CaMKII activation leads to UBE2T degradation in Jurkat T cells

Alex Severino BA, Qinchuan Wang PhD, Mark Anderson MD

Background: Ca2+/calmodulin-dependent protein kinase II (CaMKII) is an enzyme of increasing interest
due to its potential role in the pathogenesis of reactive oxygen species (ROS)-mediated disease states of
aging. The fixation of CaMKII as a ROS-sensing transcription regulator in humans suggests that the
gene conveys an evolutionary benefit despite its deleterious effects later in life (Wang et al. 2021).
Independently, it is becoming increasingly understood that T cells may play a critical role in senescence
through chronic over-activation and an increased committal to the memory cell phenotype as we age
(Yousefzadeh et al. 2021). Since activation of CaMKII is a known step in the T cell signaling response
pathway, we hope to elucidate a potential role for this protein in T cell-mediated aging.

Methods: We conducted an activity gradient experiment in order to investigate the effects of CaMKII on
the degradation of UBE2T, a ubiquitin ligase that is part of the Fanconi anemia DNA repair pathway.
CaMKII activity was induced by treating Jurkat T cell cultures with increasing concentrations of
ionomycin, a calcium ionophore, for 24 hours. Resultant levels of UBE2T were then quantified.

Results: We showed that ionomycin produces a dose-dependent decrease in cellular levels of UBE2T
by Western blot, indicating a potential deleterious role for CaMKII in DNA repair of Jurkat T cells.

Conclusion: We found that increased levels of CaMKII activity led to an increased degradation of
UBE2T in these Jurkat T cells. It has been previously shown that UBE2T downregulation in
cardiomyocytes leads to an increase in DNA damage markers (Zhang et al. 2019). Therefore, these
results support the notion that CaMKII may chronically alter T cell function through instigation of genome
instability. Further work to strengthen this claim would include demonstrating rescue of UBE2T levels in
ionomycin-treated Jurkat T cells through CaMKII inhibition.
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Noah Engel Poster A Zoom Room 4- Basic Science

Identifying Potential Targets for Conditional Induction of Synthetic Lethality
with Epigenetic Therapy (cISLET)

Noah Engel, BA, Vasan Yegnasubramanian, MD, PhD

Background: Genetics provide insights into cancer progression. Epigenetics - a field that investigates
changes to gene expression in the absence of DNA sequence alterations – may shed light on cancer
pathogenesis.

One paradigm with therapeutic potential is conditional induction of synthetic lethality with epigenetic
therapy (cISLET). cISLET is a hypothesis in which two substances - each of which disturbs the ability for
certain genes to create their respective proteins - together prevent the growth of cancer cells. Neither of
the two substances alone, however, suppress cancer cell growth. This model, if confirmed, can expand
our understanding of genetic contributions to cancer and enhance current treatments.

Methods: This study aimed to assess the presence of cISLET in the context of cancer cell survival.
Firstly, MCF10A PTEN -/- breast cancer cells were seeded. These cells were then treated with zero, one,
or two epigenetic modifying agents over two time points. These agents were decitabine - a demethylation
agent - or a library of shRNAs that would silence one gene within each cancer cell. After collecting
survival counts, R analyses calculated differences in cell survival across different epigenetic treatments.

Results: R analyses revealed that treatment length (0d versus 8d) was the largest mediating variable for
cell survival. Within the 0d group, only shRNA treatment mediated cell survival. Within the 8d treated
group, reseeding status and genotype notably impacted cell survival. Analyses across groups showed
several genes that - when knocked down via shRNA - conferred preferential survival to one group when
compared to another group. Investigations into these genes via pathway analyses, however, could not
identify meaningful biological commonalities.

Conclusion: Current analyses for this project have yet to reveal consistent biological paradigms that can
confirm cISLET. Further investigations with this dataset - namely ones with different statistical
comparisons and pathway analyses - may improve the specificity and robustness of our findings.
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Justin Huang Poster A Zoom Room 4- Basic Science

HLA class II Immunogenic Mutation Burden Predicts Response to Immune
Checkpoint Blockade in NSCLC and Melanoma

Shao XM PhD Candidate,  Huang J MS (Medical Student), Niknafs N PhD, Balan A MS, White J PhD,
Velculescu VE MD PhD, Anagnostou V MD PhD, Karchin R PhD

Background: While HLA class I mutation-associated neoantigen burden has been linked with response
to immune checkpoint blockade (ICB), the role of HLA class II restricted neoantigens in clinical
responses to ICB is less studied. We used computational approaches to assess HLA class II
immunogenic mutation (IMM) burden in four cohorts of ICB-treated melanoma and lung cancer patients.

Methods: We analyzed whole-exome sequence data from four cohorts of ICB-treated melanoma (n=110)
and non-small cell lung cancer (n=123). MHCnuggets, a neural network-based model, was applied to
estimate HLA class II IMM burdens. The cellular fraction of IMMs was calculated to assess clonality. We
evaluated the combined impact of HLA class II germline genetic diversity and class II IMM burden on
patient survival. Correlations between HLA class II IMM burden and tumor infiltrating lymphocytes levels
were computed from immune gene expression data.

Results: Even when fewer than 100 HLA class II IMMs were identified in a patient's tumor, responders
harbored a significantly increased count of these IMMs. HLA class II IMM burden was correlated with
better survival, and significant survival differences between high and low burden groups were present in
all four cohorts. High HLA class II heterozygosity in combination with high HLA class II IMM burden was
correlated with longer survival. HLA class II IMM burden was positively correlated to prognostic factors
such as type 2 leukocyte-infiltration and PDL1 expression. Compared to PDL1 expression, smoking and
HLA class II germline heterozygosity, HLA class II IMM burden was the most significant predictor of
patient survival.

Conclusion: HLA class II IMM burden identified patients with improved survival in four ICB-treated
cohorts of individuals with NSCLC and melanoma. Our results suggest that HLA class II IMMs play a key
role in response to ICB that is different from HLA class I-mediated response.
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Azmina Karukappadath Poster A Zoom Room 4- Basic Science

Sequential Temporal Regression Model for Electromyographic Prosthesis
Control

Azmina Karukappadath BS, Rebecca Greene BS MS, Nitish Thakor PhD

Background: Transradial prosthetic research aims to deliver a biomimetic experience for users with as
much freedom of movement and as little error as possible. To achieve this, we can use surface EMG
(sEMG) sensors placed directly above the site of amputation to detect electrical signals from remaining
forearm nerve fibers and the muscles they innervate. Using a machine learning algorithm, we can then
correlate these signals to the intended movement of the prosthetic wrist and fingers. This project aims to
develop a regression-based algorithm, which interprets velocity and position of each predefined degree
of freedom (DoF) directly from the sEMG signals, and evaluate the success of the algorithm through
human subject experiments.

Methods: A sequential temporal regression model was developed using Python 3.7.4 as well as the
Keras and Temporal Convolutional Networks open-source packages. The model was subsequently
optimized for each combination of ground truth and sEMG sensors through hyperparameter tuning and
comparison of RMSEs; this determined optimal values for sEMG window and sequence lengths, number
of epochs, batch size, optimizer algorithm type, and model type. The best-performing pair of sensors and
corresponding algorithm will then be used to run experiments with both able-bodied and amputee
subjects to characterize the reliability, responsiveness, and available movement complexity of the
regression-based electromyographic prosthesis control algorithm.

Results: As of now, the SenseController and CyberGlove is the best-performing combination of devices,
with tuned hyperparameters including sEMG window=60, sequence length=10, epochs=25, batch
size=24 with a Nadam optimizer and TCN algorithm. 

Conclusion: Future work for this project includes writing interfaces for other ground truth and sEMG
sensors and hyperparameter tuning for the models corresponding to those sensors. Then, we will be
able to run able-bodied and amputee subject experiments to characterize the success of the
regression-based prosthesis control algorithm.
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Vismaya Bachu Poster A Zoom Room 4- Basic Science

High-Intensity Focused Ultrasound: A Review of Mechanisms and Clinical
Applications

Vismaya S. Bachu BS, Jayanidhi Kedda BA, Ian Suk BS, Jordan J. Green PhD, and Betty Tyler BA

Freeform Abstract: High Intensity Focused Ultrasound (HIFU) is an emerging and increasingly useful
modality in the treatment of cancer and other diseases. Although traditional use of ultrasound at lower
frequencies has primarily been for diagnostic imaging purposes, the development of HIFU has allowed
this particular modality to expand into therapeutic use. This non-invasive and acoustic method involves
the use of a piezoelectric transducer to deliver high-energy pulses in a spatially coordinated manner,
while minimizing damage to tissue outside the target area. Our project describes the history of the
development of diagnostic and therapeutic ultrasound and explores biomedical applications utilizing
HIFU technology including thermally ablative treatment, therapeutic delivery mechanisms, and
neuromodulatory phenomena. The application of HIFU across various tumor types in multiple organ
systems is particularly explored in depth, with special attention to successful models of HIFU in the
treatment of various medical conditions. Basic mechanisms, pre-clinical models, previous clinical use,
and ongoing clinical trials are comparatively examined as well. Recent advances in HIFU across multiple
medical fields reveal the growing importance of this biomedical technology in the care of patients and for
the development of HIFU into a commonplace treatment modality.

96
Medical Student Research Symposium, 2022



Zoom Room 5 - HEART

97
Medical Student Research Symposium, 2022



Juliana Fan Poster A Zoom Room 5- HEART

Examining the Effect of Maternal Psychosocial Distress on Interpretation of
Infant Feeding Cues

Juliana Fan BA, Kristin Voegtline PhD, Sara Johnson PhD

Background: Evidence suggests that maternal psychosocial distress – including depression, anxiety,
and isolation– may have an impact on child nutrition. Some studies have examined how increased
psychosocial distress could influence nutrition in early infancy, from examining breastfeeding rates to
understanding different maternal feeding styles. However, the way that maternal perceptions of infant
feeding behavior might be affected by various mental health factors has not been clarified. In this study
we examined how maternal psychosocial distress might alter a mother’s interpretation of their infant’s
feeding cues.

Methods: We worked with pre-existing datasets merged from surveys across two cohorts of 469 women
one based in Florida and another based in Washington DC. We built linear regression models and
assessed the association between the seven Infant Feeding Questionnaire (IFQ) factors and mental
health measures of maternal depression, anxiety, and post-partum isolation.

Results: There were significant associations between several of the IFQ factors and anxiety and
depression after adjusting for covariates. Specifically, preference for feeding on a schedule was
significantly associated with maternal depression (p=0.0431, coeff=.0296). For maternal anxiety, both
IFQ factors of concern of infant becoming overweight and infant becoming underweight were significant
(p=0.0318 coeff=0.3537, p=0.0122 coeff=0.261).

Conclusion: Maternal depression and anxiety have significant associations with interpretations of infant
feeding cues. Depression is associated with preferences to feed on a schedule vs. intuitively feed their
infant, while anxiety is associated with concerns of overfeeding or underfeeding. These findings help
inform how mental health could impact a mother’s understanding of their infant’s feeding cues, which
may then affect their relationship and approach to nutrition in the early stages of life. Future work could
further elucidate ways to better support mothers who might be affected by these psychosocial variables.
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Ren DeBrosse Poster A Zoom Room 5- HEART

What does respectful and competent primary care of transgender people
look like?

A comparison of PCP preparedness and community needs for
gender-affirming care.

Ren DeBrosse, Valerie Streeb RN BSN, Mary Catherine Beach MD MPH, Amanda Bertram MS, Sean
Tackett MD MPH, Shabina Ahmed MD, Helene F Hedian MD

Background: Approximately 1.4 million transgender and gender diverse (TGD) people live in the US and
require gender-affirming care. No studies have formally assessed TGD community member needs and
used that information to evaluate primary care provider (PCP) readiness to care for TGD patients. In this
study we sought to understand specific expectations TGD people have and compared those
expectations with PCP readiness to provide such care.

Methods: This mixed-methods study hosted two TGD community focus groups. Informed by the focus
groups, we designed and disseminated an online survey targeting knowledge and attitudes of PCPs at
Johns Hopkins Medicine.

Results: Focus group participants emphasized the need for gender-affirming providers who respectfully
listen rather than make assumptions. Community members asked to be treated as experts on their own
health and wanted providers to acknowledge when they did not know something. TGD patients shared
feeling they have to “pass a test” upon meeting a new PCP, and some had endured traumatic medical
encounters to receive needed care.
The survey response rate as of 11/19/21 was 27% (n=70/256). Overt transphobia was uncommon: 1.98
on a 7-point scale. 96% of PCPs reported caring for at least 1 TGD patient in their career, although half
of providers (51%) had received 1 hour or less of education on TGD healthcare. Only 26% of PCPs
agreed or strongly agreed that it is their professional responsibility to provide gender affirming care to
TGD people, including prescribing gender-affirming hormone therapy (GAHT).

Conclusion: TGD people struggle to access optimal primary care, including respectful interactions,
provider humility regarding knowledge gaps, and provider willingness to treat patients as experts in their
own care. PCPs should be educated about TGD patients’ experiences and expectations, as well as the
disconnect between patients’ desire for gender affirming care, including GAHT therapy, and what PCPs
are willing (or able) to provide.
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Emma Zeng Poster A Zoom Room 5- HEART

Retrospective Review of Cutaneous Adverse Events in Pancreatic Cancer
Patients Undergoing ICI Therapy

Emma Zeng (MSII), Melika Marani (MSII), Una Choi (MSII), Thomas Le (MSIV), Shawn Kwatra MD

Background: Immune checkpoint inhibitor (ICI) therapy has revolutionized cancer treatment but not
without toxicities. Cutaneous immune-related adverse events (cirAEs) are one of the most common
toxicities of ICI therapy and have been observed in more than one-third of cancer patients. However, little
is known about cirAEs in pancreatic cancer patients specifically. The purpose of our study was to
determine the prevalence and characteristics of cirAEs in patients receiving ICI therapy for pancreatic
cancer as ICI therapy becomes more established in pancreatic cancer care.

Methods: We conducted a retrospective chart review of 200 pancreatic cancer patients receiving ICI
therapy at Johns Hopkins Oncology. We screened patients for occurrence of a cirAE and then
phenotyped the cirAEs by reaction type, treatment, and response.

Results: 54.9% of patients receiving ICI therapy for pancreatic cancer developed a cirAE. 70.0% of
cirAEs were associated with anti-PD-1 pembrolizumab therapy. The most common diagnoses included
rash (49%) and drug hypersensitivity (35%). 77% of cirAEs were given a Grade 1 severity and 3/200
patients required hospitalization. The most common treatment received was none/supportive care (55%)
with 50% of cirAE cases remaining unresolved after treatment. Only one patient was referred to a
dermatologist, for which a skin biopsy was performed with a successful treatment response. No
significant differences in cirAE prevalence and phenotype were found between patient race, gender, and
age.

Conclusion: The prevalence of cirAEs is significantly higher among pancreatic cancer patients than
those reported for patients of all cancer types. The majority of these cases were unresolved despite
consult by their primary providers. Given these findings, cutaneous adverse events should be surveilled
in patients starting ICI therapy, and when appropriate, a dermatology consult made to provide expert
diagnosis and treatment.
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Rosalie Sleppy Poster A Zoom Room 5- HEART

Inpatient Pediatric Provider Experiences Caring for Children in Foster Care:
Implications for Training, Preparedness and Practice

Rose Sleppy BS, Breanna Watson MSPH, Pamela Donohue ScD, Rebecca Seltzer MD

Background: Children in foster care have high rates of chronic medical, behavioral, and developmental
conditions. They are more likely to be hospitalized and have longer length of stay than their peers not in
foster care. In this study, we explored inpatient pediatric providers’ experience caring for children in foster
care in the hospital setting.

Methods: This qualitative study analyzed transcripts from 38 interviews conducted in 2019 with inpatient
pediatric providers (physicians, nurses, case managers, social workers) from 6 hospitals across the
mid-Atlantic region. The semi-structured interviews addressed the providers’ training, knowledge,
preparedness, and practice related to caring for children in foster care. Qualitative content analysis of the
transcripts resulted in the identification of several themes.

Results: Participants interacted frequently with hospitalized children in foster care, yet social workers
were the only group that consistently received formal training about foster care and felt “very prepared” to
address the unique needs of foster youth. The other provider types reported receiving little/no training,
resulting in a dependency on social workers to help care for this population. The majority desired more
training. Participants described multiple, unique practice challenges of caring for children in foster care,
including identifying the child as being in foster care, obtaining consent, documenting information,
navigating interpersonal conflict between biological and foster parents, communicating with multiple team
members, and discharging the child to foster care.

Conclusion: When caring for hospitalized children in foster care, pediatric medical providers have
limited training and rely heavily on their social work colleagues to navigate the unique practice
challenges of caring for this population. We identified several system changes that may help inpatient
providers deliver consistent, high-quality care for children in foster care: expanding provider training,
standardizing documentation practices, utilizing admission/discharge checklists, improving
communication among team-members, and increasing capacity of hospital social workers.
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Alisha Dziarski Poster A Zoom Room 5- HEART

Characterizing Post-COVID-19 Mood Disorders in People Living with HIV

Alisha Dziarski, Anna Antar MD

Background: Recent large studies of >4000 people each report that 2-10% of people with SARS-CoV-2
infection experience one or more persistent symptoms 3 months post-infection, including fatigue,
headache, cognitive problems, and mood disorders. People Living with HIV are often more susceptible to
central nervous system (CNS) disorders such as depression and cognitive impairment. This study
examined scores for the Patient Health Questionnaire (PHQ-8), a self-administered survey instrument for
depression screening, and the Generalized Anxiety Disorder (GAD-7) test following SARS-CoV-2
infection in people living with HIV (PWH) and HIV-seronegative individuals.

Methods: Telephone cognitive batteries and validated mental health and sleep assessments were
conducted for pre-COVID-19), 1, and 2 months post-symptom onset in PWH and HIV-negative
individuals. Of the baseline COVID-19 positive cohort, 14 were PWH and 24 HIV-. At Month 1, N=9 for
PWH and N=24 for HIV-, and at Month 2 N=8 for PWH and 18 for HIV-. Participant scores for the
PHQ-8, a self-administered survey instrument for screening the severity of depression, and the GAD-7,
screening for the severity of anxiety, were calculated for pre-COVID-19 ‘baseline’, Month 1-post COVID,
and Month 2 post-COVID time points and were analyzed.

Results: Telephone cognitive batteries and validated mental health and sleep assessments were
conducted for pre-COVID-19), 1, and 2 months post-symptom onset in PWH and HIV-negative
individuals. Of the baseline COVID-19 positive cohort, 14 were PWH and 24 HIV-. At Month 1, N=9 for
PWH and N=24 for HIV-, and at Month 2 N=8 for PWH and 18 for HIV-. Participant scores for the
PHQ-8, a self-administered survey instrument for screening the severity of depression, and the GAD-7,
screening for the severity of anxiety, were calculated for pre-COVID-19 ‘baseline’, Month 1-post COVID,
and Month 2 post-COVID time points and were analyzed.

Conclusion: This study indicated that while People Living With HIV have higher rates of depression at
baseline than the general population, this difference may even out following SARS-CoV-2 infection. No
change was seen in mood disorder measures at 1 and 2 months following SARS-CoV-2 infection.
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Arinze Ochuba Poster A Zoom Room 6- Clinical Science

Development and Validation of a Prediction Model for Outcomes After First
Rib Resection for Neurogenic Thoracic Outlet Syndrome Using the SVS

Diagnostic Criteria

Arinze J, Ochuba, BS., Deepthi P, Mallela, MBBS., MPH1., Daniel Lubelski, MD2., Ying Wei Lum, MD1.,
MPH.

Background: Neurogenic thoracic outlet syndrome (NTOS) is the most common form of thoracic outlet
syndrome (TOS). Yet this disease remains difficult to diagnose and successfully treat. The purpose of
this study was to generate a predictive nomogram and a clinical calculator for postoperative outcomes
following first rib resection (FRR).

Methods: We performed a retrospective review of patients that underwent FRR for NTOS at a single
tertiary care institution by a single physician (YWL) between 2016 and 2020. Binary logistic regression
was performed based on patient demographics and the diagnostic criteria set by the Society of Vascular
Surgeons (SVS). The primary outcomes included subjective patient improvement after TOS surgery. A
prediction risk calculator was developed, and bootstrapping was used for internal validation.

Results: 208 patients were included (22.2% male, mean age 35.8 ± 12.8, with an average follow-up of
20.5 months). 230 (94.7%) patients had symptoms of localized supraclavicular pain, and 143 (59.3%)
patients had pain radiating into the hand consistent with central nerve compression. All patients had
positive symptoms reproduced by elevated arm stretch test (EAST) and upper limb tension test (ULTT).
All patients had absence of other reasonably likely diagnosis. 180 (93.3%) patients had NTOS symptoms
improvement after lidocaine injection, and 82 (74.6%) %) patients had NTOS symptoms improvement
after Botox injection. Area under the curve for the model was 77.4%. Important predictors of clinical
outcomes included trauma and age. Other variables included, were age, workers compensation, work
status, type of occupation, smoking status, history of non-NTOS surgery, dominant hand affected,
positive improvement after lidocaine or Botox injections, and SVS criteria (1, 2, 3, and failure to meet the
fourth criteria). A web-based calculator was created, which can be accessed here:
https://riskcalc.org/NTOSOutcomePredictor/.

Conclusion: Using retrospective data from a single institution, we developed an individualized prediction
calculator with moderate/high predictive ability as demonstrated by the AUC of 77.4%. This tool is an
important adjunct to clinical decision-making that can offer patients and providers realistic and
personalized expectations of postoperative outcome after FRR for NTOS. This calculator reinforces the
diagnostic criteria set by the SVS and may also aid physicians in surgical planning, referrals, and
counseling patients on decisions to proceed with surgery.
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Armaan Akbar Poster A Zoom Room 6- Clinical Science

Indications and outcomes for vitreoretinal surgery in patients with inherited
retinal disease

Armaan Akbar, Bani A. Aguirre, Lukas Mees, Mingyi Li, Xiangrong Kong, Mandeep S. Singh

Background: Novel cell and gene therapies for inherited retinal diseases (IRDs) are delivered via
vitrectomy surgery. Genetic mutations that affect retinal structure and function in IRDs raise concerns
that vitrectomy may pose greater risks in IRD patients than others. We aimed to investigate the
frequency, indications, visual outcomes, and complications of vitrectomy in IRD patients.

Methods: We conducted a single-center retrospective study of IRD patients from the Genetic Eye
Diseases center database with any IRD diagnosis. Data extracted included age at presentation, IRD
diagnosis and genetic testing result, preoperative visual acuity, surgical indication, vitrectomy type (pars
plana vitrectomy [PPV] versus anterior vitrectomy [AV]), postoperative complications, and vision
outcomes. The primary outcome measure was change in visual acuity (VA). Secondary outcome
measures included incidence of adverse events (AEs).

Results: Out of 736 IRD patients, vitrectomy had been performed in 21 eyes of 19 (2.3%) patients.
Surgical indications included macular hole (n=3), vitreous hemorrhage (n=3), lens dislocation (n=3), and
others. In 17 eyes with visual outcome data, four eyes decreased in vision postoperatively. Mean VA
changed from 1.24 +/- 0.18 to 1.30 +/- 0.23 logarithm of the minimum angle of resolution (P < 0.15) at a
follow-up of 55.5 +/- 10.9 months. In total, 14 (66.7%) eyes experienced at least one AE, including
open-angle glaucoma (n=2), proliferative vitreoretinopathy (n=1), retinal detachment (n=1), and others.
The prevalence risk of AEs was not different in patients with a macular dystrophy (n=7) versus those with
another form of IRD (n=12) (PR = 1.14, 95% CI [0.47, 2.75]; P < 0.766).

Conclusion: In this study, a relatively small portion of IRD patients underwent vitrectomy for
standard-of-care indications. Surgical management was largely successful in restoring vision to patients,
despite the high frequency of adverse events. These data will facilitate further studies to quantify risk
factors for vitrectomy-related complications in IRD patients.
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Aryaman Gupta Poster A Zoom Room 6- Clinical Science

Novel Gastrojejunostomy Feeding Tube for Rapid Bedside Exchanges

Aryaman Gupta BSE, Christopher Bailey MD, Clifford Weiss MD

Background: The Sleeved GJ Tube (SGJT) is a novel gastrojejunostomy (GJ) tube composed of a
longer-lasting outer sheath that acts as a track and a replaceable inner tube that can be exchanged at
the bedside by non-specialists. The nature of infused food and medication causes traditional GJ tubes to
frequently malfunction (cracking and clogging). Patients cannot receive critical nutrition and urgent
exchange requires hospital stays of 4-7 days, x-ray radiation, intravenous nutrition, and an expensive
specialist team. SGJT both reduces the chance of tube failure and allows the patient to “take the
procedure home.”

Methods: Multiple elastomers were tested for their stiffness, biocompatibility, and frictional properties.
Various lubricants were tested to reduce the friction between tubes. The design was validated by testing
for degradation in harsh acidic environments that mimic the abdomen. Complex intestinal curves were
3D-printed to confirm that the selected material and lubricants will easily slide in and out. Materials and
lubricants were ranked by performance in individual tests and aggregate data was used for final
selection. Multiple prototypes were developed from plastic and silicone to create a custom profiling that
minimizes chance of tube failure, maximizes lumen size, and adds a port for lubrication.

Results: Silicone is the best tube material and a combination of MED10-6670 and MS3130-MD is the
most effective lubricant. Custom inner and outer tube profiles using quadrants produced lumens larger
than standard-of-care tubes and a reduction in sharp corners prone to clogging.

Conclusion: Our device allows patients and caregivers to replace GJ tubes at home and decreases the
chance of failure. SGJT creates up to a 10x reduction in time to replacement, 2-3x reduction in hospital
visits and associated costs (financial and health-related), and frees up 20% of a procedural physician’s
time by moving the exchange to the beside.
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Benjamin Shou Poster A Zoom Room 6- Clinical Science

Quantification of Atherosclerotic Plaques from Ultra High Resolution Versus
Conventional Resolution Computed Tomography

Benjamin L. Shou, BS, Jason Ortman, (MR)(R), Mahsima Shabani, MD, Joao Lima, MD, MBA, Armin A.
Zadeh, MD, PhD, MPH

Background: Conventional resolution (CR) coronary computed tomography angiography (CCTA) is a
first-line test for the presence or absence of coronary artery disease (CAD). However, CR-CCTA is
limited by its low positive predictive value which may be due to limited spatial resolution. In this feasibility
study, we sought to compare vessel features quantified from newly developed ultra-high resolution (UHR)
versus conventional resolution CCTA.

Methods: Patients with suspected or known CAD were enrolled as part of the CORE-PRECISION Pilot
Study and underwent UHR-CCTA. Raw image data was back-reconstructed to conventional resolution
(CR). A semi-automated, deep learning based histologically validated software was used to characterize
and quantify vessel features in the right coronary (RCA), left anterior descending (LAD), and left
circumflex (LCX) arteries. Paired Wilcoxon signed-rank test was used to compare differences between
UHR and CR features.

Results: Four patients were randomly selected from the CORE-PRECISION cohort (median age = 65,
100% male) for a total of 12 analyzed coronary vessels. Median non-calcified plaque (NCP, 174.1 vs.
408.1 mm3, p < 0.001), calcified plaque (CP, 43.4 vs. 78.5 mm3, p=0.001), and low density non-calcified
plaque (LD-NCP, 2.6 vs. 19.5 mm3, p=0.01) volumes quantified from UHR scans were significantly lower
than those quantified from CR. Further, median plaque burden (38% vs. 43%, p=0.001) and perivascular
adipose tissue volume (PVAT, 226.8 vs. 368.7 mm3, p<0.001) were significantly lower in UHR scans
compared to CR.

Conclusion: Vessel features quantified from ultra-high-resolution CCTA are significantly different than
those quantified from conventional resolution. Features from UHR-CCTA may have improved prognostic
value over CR-CCTA in the evaluation of coronary artery disease.
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Carrinton Mauney Poster A Zoom Room 6- Clinical Science

Characterizing the Cause of High Transfusion Utilization in the Johns
Hopkins Hospital CVSICU

Carrinton Mauney, BS,  Eric Etchill, MD, Glenn Whitman, MD Rawn Salenger, MD

Background: A review of practice by the Maryland Cardiac Services Quality Initiative (MCSQI)
demonstrated that the Johns Hopkins Hospital Cardiovascular Surgical Intensive Care Unit (CVSICU)
transfuses twice as many patients as the institution that transfuses the fewest patients. We aimed to
understand the rationale behind this discrepancy.

Methods: We prospectively surveyed advanced practice providers (APPs) who administered red blood
cell transfusions to post-cardiac surgery patients in the CVSICU from March 2021 through September
2021. APPs recorded the patient’s pre-transfusion hemoglobin (Hb) and the primary indication for
transfusion out of 11 options. A two-sample test of proportions was used to compare the relative
frequency of each indication and a chi squared test was completed to identify a significant difference
between pre-transfusion Hb.

Results: There were 265 transfusions in 200 patients and 12 APPs surveyed. The first and second most
commonly selected indications were Hb trigger <7.5 (43%) bleeding w/ Hb <7.5 g/dL (26%) respectively..
A chi-squared test of the number of transfusions given with pretransfusion Hb of <7 g/dL (n=109), 7-7.5
(n=100), 7.6-8 (n=23), >8 (n=25) indicated that there is a significant difference in the number of
transfusions given in each group (p<0001).

Conclusion: Hb trigger appears to be the primary factor impacting the decision to transfuse. Three
quarters of transfusions were given to patients with a pre-transfusion Hb ≦7.5 g/dL which is in alignment
with. the 2020 STS transfusion guidelines. However, one-fifth of transfusions do not meet this criteria,
and this may be a possible source of the discrepancy in transfusion practice at JHH and peer institutions.
A direct comparison of practices used to indicate transfusion at JHH and at a peer institution, particularly
regarding Hb trigger, would help to further elucidate the differences in transfusion rates.
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Melika Marani Poster A Zoom Room 7- Clinical Science

A Novel System of Sensing and Transmitting Haptic Feedback of Soft Tissue
for Robotic Surgical Applications

Melika Marani BS, Emma Margolis BS, Priya Mittu BS, Sara Pohland BS, Sophia Darwin BS, Bao Yang
PhD

Background: Robotic-Assisted Surgery (RAS) improves upon traditional minimally invasive (MIS) and
open surgical techniques by maintaining the benefits of MIS while also providing surgeons with a wider
range of motion, increased depth perception, and control for tremors. However, RAS is limited in that
surgeons must rely solely on visual feedback and lose any tactile information from the surgical field. This
creates a steep learning curve for the technique. Previous literature and results from our own survey of
robotic surgeons (n = 15) using the da Vinci surgical system suggested that the addition of haptic
feedback to RAS will improve overall patient outcomes as well as decrease error rates and operating
times for surgeons. To address this, we proposed a proof-of-concept addition to RAS systems that relays
the firmness of soft tissue to surgeons.

Methods: We constructed a probe containing a force-sensitive resistor to collect information on three
silicone samples of known varying firmness that mimic soft tissue, from which currents were generated
and measured using an Arduino microcontroller. The currents were then amplified into a novel magnetic
actuator. By pressing on the actuator, the user feels a force corresponding to the firmness of the silicone.

Results: Preliminary testing of the feedback system indicated that blinded subjects using only the
feedback system (n=6) were able to successfully distinguish between three silicone models with 38.89%
average accuracy.

Conclusion: These findings suggest that our novel multi-modal system of relaying haptic feedback can
serve as a model for future designs to help users distinguish between tissues of varying firmness. Future
testing is needed to further evaluate the system’s effectiveness, improve its accuracy, and integrate it
with RAS systems.
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Mahesh Krishna Poster A Zoom Room 7- Clinical Science

Primary Non-response to Initial Biologic in Inflammatory Bowel Disease
does not Predict Subsequent Biologic Failure

Mahesh Krishna BA, Alyssa Parian MD

Background: The armamentarium of medical therapies to treat inflammatory bowel disease (IBD)
continues to grow, giving patients more options if they fail their first biologic. Currently, there are limited
studies investigating the predictive value of first biologic primary nonresponse (PNR) on subsequent
biologic success, especially when changing medication class. Our objective was to compare patients
with PNR and secondary loss of response (SLOR) to their first biologic to determine predictors for
response to subsequent biologics.

Methods: Retrospective study on IBD patients that received more than two biologics were identified from
the Johns Hopkins Hospital IBD Database. PNR was defined as patients with no improvement clinically
or on endoscopy leading to cessation of drug. SLOR was defined as patients with initial response to
biologic followed by a loss of response. Fisher’s Exact Test with two tails was used.

Results: We identified 20 patients with PNR and 46 patients with SLOR to their first biologic exposure. In
SLOR patients, a significantly higher percentage (p=0.0332) had UC pancolitis (14/19, 74%) compared to
patients with PNR (2/8, 25%). Interestingly, PNR patients responded better (p=0.0166) to vedolizumab
(10/11, 91%) versus all other biologics (3/9, 33%) for their second biologic. Importantly, there was no
significant difference in second biologic non-response between PNR and SLOR (7/20 vs 8/46, p=0.1192).

Conclusion: There is a lack of significant difference in second biologic non-response in patients who
had PNR or SLOR to first biologic. In PNR, rates of response were still high at over 60% and
consideration of a second biologic should be pursued. Additionally, our data shows high rates of
response to vedolizumab after PNR to first biologic suggesting a change in medication class is
appropriate after PNR. For patients with SLOR to their first biologic, there seems to be no superior
second biologic with higher rates of response.
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Malcolm Lizzappi Poster A Zoom Room 7- Clinical Science

Geographic Variation in Outcomes After Primary Elective Anterior Cervical
Discectomy and Fusion and Its Relationship to Socioeconomic

Determinants

Malcolm Lizzappi BA, Micheal Raad MD, Amit Jain MD

Background: Area Deprivation Index (ADI), a census-based measure of geographic deprivation, has a
demonstrated relationship with adverse outcomes in patients undergoing surgery. The relationship
between ADI and outcomes after primary elective anterior cervical discectomy and fusion (ACDF) has
not been adequately described. This study sought to illuminate zip code level relationships between ADI
and perioperative outcomes.

Methods: Patients from the Maryland Health Services Cost Review Commission Database who
underwent primary elective ACDF between 2013 and 2020 were stratified into quartiles by ADI, from
least disadvantaged (ADI1) to most disadvantaged (ADI4). The primary outcomes were inflation adjusted
total episodes of care charges and ACDF surgery utilization rates per 100,000 adults. Outcomes were
evaluated for significance using ANOVA. Other factors were identified as significant predictors with
univariate analysis and subsequently compared to ADI for independence with multivariate logistic
regression models.

Results: A total of 12,602 patients were evaluated (54.0% female, 70.0% white), including 35% ADI1,
46% ADI2, 17% ADI3, and 2% ADI4. After adjusting for differences in baseline demographic and clinical
factors: increasing geographic deprivation was associated with greater ACDF utilization rates (vs. ADI1).
Other significant predictors of utilization rate include Black race, Other Race, 40-64 years old, and
smoking status. The perioperative charges were significantly greater for patients in ADI2, ADI3, and ADI4
(vs. ADI1), patients who are men, are of Black race, are 40-64 years old, and older than 65 years, and
patients with smoking history (all p<0.05).

Conclusion: Geographic socioeconomic deprivation is an independent predictor of greater perioperative
ACDF charges and greater ACDF utilization. Efforts to increase equity in ACDF perioperative outcomes
may utilize ADI to better identify and support vulnerable patients.
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Matthew Guo Poster A Zoom Room 7- Clinical Science

Quality of Life and Needs Assessment in Long-Term Lung Cancer Survivors

Matthew Z Guo BA*, Mattea E Miller BS*, Mary Boulanger MD, Michelle Turner NP, Melinda Hsu MD,
Josephine Feliciano MD. *These authors contributed equally to the project.

Background: Lung cancer is the second most common cancer for both men and women, with
approximately 250,000 new cases diagnosed per year in the US. Recent advancements in lung cancer
therapy have improved 5-year survival for all-stage non-small cell lung cancer in the US from 12% in
1975 to 20% in 2016 to 25% in 2021. Cancer survivors benefit greatly from specialized primarily and
holistic care, but long-term needs of lung cancer survivors are poorly defined.

Methods: In this prospective survey study, lung cancer patients of all stages I-IV who received initial
cancer diagnosis at least one year prior were invited to complete a survey of needs. Quality of life in the
past week was ranked 1=worst, 10=best. Potential physical, psychosocial, and financial needs were
ranked on a 5-point Likert scale (1=no need, 5=high need). High needs were defined as scores >=4.
Patient demographics, cancer characteristics, and therapies were collected.

Results: 367 lung cancer survivors were enrolled, and 269 surveys were completed. Median age was 68
(IQR: 60-75), and 58.9% were female. Survivors were most commonly White (n=255) followed by Black
(n=72) and Asian (n=30). Survivors mean quality of life in the past week was 7.65/10 (SD: 2.04). Highest
physical needs were fatigue (n=64), sleep disturbance (n=37), dyspnea (n=37), and weight change
(n=37). Highest psychosocial concerns were fear of recurrence (n=92) and living with uncertainty (n=73).
Highest financial concerns were having enough money to pay for treatment (n=108) and worrying about
future financial difficulties (n=107).

Conclusion: We identified physical, psychosocial, and financial needs that burden lung cancer survivors.
Ongoing analyses include identifying risk factors (i.e. race, SES, cancer characteristics and treatments)
associated with poorer quality of life and higher needs. Results will be critical in highlighting disparities in
survivor outcomes, shaping the formation of the Johns Hopkins Cancer Survivor Clinic, and guiding
holistic care.
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Kaela Bynoe Poster A Zoom Room 7- Clinical Science

Risk Factors and Co-morbidities for Retinopathy in Prediabetes

Kaela Bynoe BA, Jiangxia Wang MS, Mira Menon Sachdeva MD, PhD

Background: Prediabetes is defined as a blood glucose level above normal range but below threshold
for diabetes mellitus. Approximately 373 million people worldwide can be classified as having
prediabetes; this number is expected to increase to 470 million by 2030. Retinopathy has been
established to be a complication of prediabetes. This study aims to investigate the prevalence of
retinopathy, as well as how risk factors might contribute differently to retinopathy in prediabetes versus
control or diabetes.

Methods: A group of 2098 participants aged 40+ years with available HbA1c levels and gradable retinal
images from the National Health and Nutrition Examination Survey 2005-2008 were included in this
analysis. The participants were stratified into three groups: (1) control, (2) prediabetes, and (3) diabetes
based on HbA1c and anti-hyperglycemic medication use. Retinopathy was determined using fundus
photos independently graded by a reading center and logistic regression was used to assess contribution
of potential risk factors.

Results: Overall, there was a statistically significant difference in retinopathy prevalence between the
control, prediabetes, and diabetes groups (5.95%, 7.69%, and 32%, respectively, P<0.001). Logistic
regression showed that each additional unit of serum creatinine was associated with 368% greater odds
of retinopathy in prediabetic patients (odds ratio: 4.68, 95% confidence interval: 1.07-20.4, P = 0.041).
Interestingly, logistic regression showed that each additional unit of fasting glucose level was associated
with 4.0% lesser odds of prediabetic patients displaying retinopathy (odds ratio: 0.96, 95% confidence
interval: 0.93-0.99, P = 0.009).

Conclusion: The prevalence of retinopathy among individuals with prediabetes was 7.69%. Higher
fasting glucose was associated with lower prevalence of retinopathy in the prediabetes cohort,
suggesting that other metabolic risk factors might be more relevant in this population than in those with
diabetes. Given the strong association of retinopathy with serum creatinine levels, the presence of
kidney dysfunction may exacerbate retinal pathology.
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Minsoo Kim Poster A Zoom Room 8- Clinical Science

Quantifying image artifacts in optical coherence tomography angiograms of
normal retinal vasculature

Minsoo Kim BS, Xuejuan Jiang PhD, Amir Kashani, MD PhD

Background: Optical coherence tomography angiography (OCTA) is a novel imaging modality that
visualizes flow through vessels in the eye by analyzing changes in light reflected from moving
erythrocytes without the use of invasive dyes. However, OCTA is prone to image artifacts which hinder
the interpretation of images for clinical and research applications. The aim of this study is to quantify
OCTA artifacts for objective analysis of image quality.

Methods: This was a retrospective study of 128 OCTA scans of eyes from 16 participants taken on a
Zeiss CIRRUS HD-OCT 5000 device. A rubric was developed to define four types of artifact –
decentration, motion, defocus, and signal – and grade them on a scale of 1 (not present), 0 (mild), and -1
(severe). Each image was manually graded for artifacts and analyzed by a semiautomated algorithm to
calculate parameters – vessel diameter index (VDI), vessel area density (VAD), vessel skeleton density
(VSD), vessel perimeter index (VPI), and vessel complexity index (VCI) – related to vessel
characteristics. Linear mixed-effects modeling with random intercept was used to analyze the effect of
artifact severity, as well as demographic factors and eye dilation, on the vessel parameters.

Results: Severe defocus (p<0.001), mild defocus (p<0.01), severe decentration (p<0.05), and severe
signal (p<0.05) artifacts were correlated with VDI, VAD, VSD, and VPI. Severe motion artifact was
correlated with only VCI (p<0.05), and VCI was correlated with sex (p<0.01) but no other artifacts. Mild
decenter, motion, and signal artifacts were not correlated with any of the vessel parameters, nor was eye
dilation.

Conclusion: The presence of decentration, defocus, and signal artifacts on OCTA scans were found to
be quantitatively reflected in the vessel parameters of VDI, VAD, VSD, and VPI, while motion artifact was
uniquely correlated with VCI. Directions for future study include implementing artificial intelligence
algorithms for fully automated quantitative grading of artifact severity.
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Oluseye Raymond Poster A Zoom Room 8- Clinical Science

Development and Validation of a Patient Decision Aid for the Treatment of
Ankle Arthritis

Oluseye I. Raymond, BA, Kyla M. Cordrey, MD, Nigel N. Hsu, MD, and Casey Jo Humbyrd, MD, MBE

Background: Choosing a treatment course can be challenging for patients with ankle osteoarthritis given
the multiple operative and nonoperative options. We developed and validated the Ankle Arthritis Patient
Decision Aid as a tool to improve shared decision-making for such patients

Methods: Eighty patients of 2 surgeons at a US academic foot and ankle practice were recruited from
October 2020 to June 2021 using an electronic medical record messaging system. Participants reviewed
the tool and answered survey questions evaluating its quality and factors affecting treatment choice in a
hypothetical patient scenario. We evaluated the tool using decisional conflict scores (maximum, 40
points, with higher scores indicating greater uncertainty), pre- and post-knowledge test scores
(maximum, 8 points), and helpfulness scores (maximum, 7 points). We compared pre- and post-test
knowledge scores using paired Student t-tests. Alpha=.05

Results: Mean (± standard deviation) knowledge scores improved from 4.8 ± 1.2 (pre-test) to 6.7 ± 1.3
(post-test), for a mean improvement of 1.9 ± 1.4 (p<.001). The mean decisional conflict score was 4.1 ±
5.7, reflecting minimal uncertainty. Factors greatly affecting participants’ treatment choices were desire to
maintain a high level of physical activity (n=58), risk of complications (n=35), recovery time (n=33), and
risk of increased rate of arthritis in adjacent joints (n=32). The mean reported helpfulness score was 5.9
± 1.2, reflecting substantial benefit.

Conclusion: The Ankle Arthritis Patient Decision Aid is a comprehensible tool that significantly improves
patient knowledge regarding treatment options for ankle arthritis.
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Qicong Sheng Poster A Zoom Room 8- Clinical Science

Ideal Cardiovascular Health Trajectories and Subsequent Cardiovascular
Disease and Mortality: The Multi-Ethnic Study of Atherosclerosis (MESA)

Qicong Sheng BA, Jie Ding, PhD, Yumin Gao ScM, Reshmi J. S. Patel, Wendy S Post MD, Seth S Martin
MD

Background: The associations between trajectories of American Heart Association (AHA)-defined ideal
cardiovascular health (CVH) and subsequent cardiovascular disease (CVD) and mortality are not
well-established.

Methods: We analyzed 3725 MESA participants who completed 4 exams and remained CVD-free from
2000 to 2011. A 12-point CVH score was calculated based on physical activity, smoking, BMI,
cholesterol, blood pressure, and glucose. Ideal CVH was defined as a score ≥ 9. Group-based trajectory
modeling was used to identify trajectories of ideal CVH. Cox models were used to examine the
association of CVH trajectories with incident CVD and death from 2011 to 2018, adjusting for age, sex,
race/ethnicity, income, education, and marital status.

Results: Four trajectories of ideal CVH were identified: high-high (n=999), high-low (n=812), low-high
(n=218), and low-low (n=1696). 45.5% of the participants had the low-low trajectory. During median 7.7
years follow-up, 351 incident CVD events and 479 deaths occurred. Compared to the high-high category,
adjusted hazard ratios for CVD and all-cause mortality were 1.18 (95% confidence interval 0.84-1.67)
and 0.98 (0.73-1.32) for the high-low group, 1.34 (0.83-2.18) and 1.27 (0.84-1.91) for the low-high group,
and 1.56 (1.16-2.11) and 1.31 (1.02-1.69) for the low-low group (P trend 0.008 for CVD and 0.002 for
mortality).

Conclusion: Persistently nonideal CVH is a common trajectory and associated with risk of subsequent
CVD and mortality.
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Ridge Maxson Poster A Zoom Room 8- Clinical Science

Infection following open rotator cuff repair: a single surgeon's experience of
534 repairs from 2003 to 2020

Ridge Maxson BS, Jim Lu BS, Prashant Meshram MD, Punyawat Apiwatanakul MD, Vahe Varzhapetyan
MD, Edward McFarland MD

Background: Infections following rotator cuff repair (RCR) are rare but can be devastating for both the
patient and surgeon. We aimed to determine the infection rate for open RCR performed by a single
surgeon over a defined interval using a standardized surgical approach.

Methods: We retrospectively identified patients who underwent open RCR performed by one surgeon at
a tertiary care center between 2003 and 2020. All included patients had a minimum follow-up of 3
months. Patient records were reviewed for demographic data, intraoperative variables, microbiological
and laboratory findings, and clinical course after infection and its treatment.

Results: A total of 534 open RCR were performed during the study period. Most patients (55%) were
male. Patients’ mean age was 59 ± 8.9 years, and their mean body mass index was 29.6 ± 5.9 kg/m2.
Four patients (0.75%) were found to have postoperative infection. All infections occurred in men at a
mean of 43 days (range, 30-57 days) following initial RCR. Three of these infections (0.56%) were
superficial and did not penetrate the muscle fascia, and one infection (0.18%) was a deep infection of the
joint. The RCR construct was found intact in all patients with superficial infections but had failed in the
patient with deep infection. Infections were treated with surgical debridement, wound irrigation, and 6
weeks of IV antibiotic therapy. All patients recovered with no sequelae at their final follow-ups of 3, 7, 7,
and 8 months.

Conclusion: This single-surgeon series of a large patient cohort operated on over 18 years for open
RCR demonstrated a very low overall infection rate of 0.75%. Most of the infections were superficial
(0.56%), and there was only one deep infection (0.18%). This study suggests that deep infection after
open rotator cuff surgery is uncommon.
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Ruoxi (Michelle) Chen Poster A Zoom Room 8- Clinical Science

Creating a Neural Network to Optimize Postoperative Thrombosis in
Neonates Undergoing Cardiopulmonary Bypass

Ruoxi (Michelle) Chen BA, Jason Hearn BA, Cedric Manlhiot MD, Allen Everett MD

Background: Congenital heart defects (CHD) are the most common type of birth defects, affecting
nearly 1% of births each year in the United States, with about one in four babies with CHD needing
surgery in their first year of life. This study aims to create a patient management strategy that can
improve clinical outcomes after congenital heart surgery.

Methods: Data for this study was obtained from a prospective cohort study using information from the
“Clinical Assessment of Thrombosis in Children After Heart Surgery (CATCH)” trial. The sample included
approximately 400 neonates, all of whom underwent cardiac surgery with cardiopulmonary bypass (CPB)
at The Hospital for Sick Children in Toronto.
The project was divided into two parts, both of which utilized the CATCH trial data. First, to become
familiar with the dataset and methods, I began finalizing a neural network model to address chances of
thrombosis after cardiac surgery. The main purpose of the project was to recreate a similar neural
network to optimize a predictive model for post-operative cardiac function in neonates and children,
defined as prolonged ventilation, ECMO, cardiac arrest, increased inotropic support, and elevated
lactate.

Results: I was provided access to the code but faced technical problems in the process of developing
the model. In the end, I was able to port most of the code to the remote interface and adjust it to function
with the desired dataset but was still in the initial phase of working with the thrombosis model.

Conclusion: Development of new models, such as neural networks, are needed to optimize
post-operative cardiac function and thrombosis in neonates and children. Although technical challenges
prevented significant headway, I will be following up with the project as it continues to progress.
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Courtney Pasco Poster B Zoom Room 1- Public Health

STI Distribution and Resolution in Uganda

Courtney Pasco BA, Matthew Hamill M.B.Ch.B., Ph.D., M.P.H., M.Sc.

Background: The World Health Organization (WHO) estimates that each year there are approximately
376 million new treatable STIs in adults aged 15 to 49 years, including Chlamydia trachomatis (CT),
Neisseria gonorrhoeae (NG), and Trichomonas vaginalis (TV).

The Ugandan Ministry of Health recommends a syndromic approach to STI management. The initial
recommended treatment for urethral discharge syndrome (UDS) is Cefixime 400mg once and
Doxycycline 100mg BID for 7-days.

Adherence to clinical guidelines is a key component of antibiotic stewardship; NG, the most common
cause of UDS in Uganda, has demonstrated resistance to ciprofloxacin, tetracycline, and penicillin and
reduced azithromycin sensitivity.

The objective of this study is to understand how antibiotic prescribing practices, specific etiological
diagnosis, and other health history factors contribute to symptom resolution in UDS.

Methods: In 2016, the WHO’s Enhanced Gonococcal Antimicrobial Surveillance Program (EGASP) was
initiated in Uganda to assess resistance trends in gonorrhea infections. In 2019, a study nested within
EGASP collected urogenital samples from men with UDS. Samples were tested for CT, NG, TV and
Mycoplasma genitalium (MG). Participants received treatment and telephone follow-up 7, 14, and 21
days post-enrollment. T-tests and Z-tests of two proportions were run on variables of demographics,
sexual health history, sexual behavior, and infection diagnosis.

Results: Of the 250 participants recruited for this study, 239 (95.6%) completed all three follow-up visits
and contributed to this analysis. Overall, 64.9%, 20.5%, 12.1%, and 2.1% were positive for NG, CT, MG,
TV, respectively, and 19.7% (47/239) had a positive test for HIV. Compared to the participants whose
symptoms resolved by day 14 post-enrollment (84.5%, n=202), the participants with no resolution of
symptoms (15.9%, n=37) had experienced more episodes of UDS in the prior 6 months (p=0.004 ).

Conclusion: Prior episodes of UDS were associated with incomplete resolution of symptoms at 14 days
post-enrollment, suggesting prior development of antimicrobial resistance. 26.4% of participants were
initially prescribed the recommended treatment, per the Uganda Clinical Guidelines, demonstrating poor
microbial stewardship.
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Dianela Perdomo Poster B Zoom Room 1- Public Health

Should coronavirus policies remain in place to prevent future pediatric
influenza deaths?

Dianela Perdomo

Freeform Abstract: The 2019-2020 to 2020-2021 flu seasons in the United States saw a dramatic
99.5% decrease in pediatric mortality, with only one flu death recorded during the latter season. This
decrease has been attributed to a substantial reduction in transmission resulting from the various
restrictive measures enacted during the COVID-19 pandemic, onset March 2020. The relative
disappearance of influenza raises specific policy questions, such as whether these measures should be
kept in place after COVID-19 transmission reaches acceptable levels or herd immunity is achieved.
Given the nature of these measures as liberty restricting, it is worth discussing their intended outcome
and what values they promote. Do these measures in fact promote health, or simply give the comfort of
safety while undermining long term health and individual liberties?

I argue that the year-long endurance of the pandemic well into 2021 may have flattened our value
landscape into one where health reigns supreme. Discussions are underway regarding whether we
should modify previously accepted health risks, such as the risk of contracting influenza. In this paper, I
attempt to clarify the values that motivate our policies and discuss how our present historical context has
appreciated the value of health. I also provide an analysis of various pandemic policies and their relation
to influenza pediatric deaths. Ultimately, the cost of certain measures on values such as education,
socialization, and liberty, among others, is too high to justify their use beyond regulating the spread of
COVID-19.
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Elana Liebow-Feeser Poster B Zoom Room 1- Public Health

The Impact of Stigma and Discrimination on Prenatal Care Utilization Among
Pregnant Venezuelan Migrants in Colombia

Elana Liebow-Feeser, BS, Megan Stevenson, MSPH, Kathleen Page, MD, Andrea Wirtz, MD

Background: In recent years, millions of migrants have left Venezuela. Studies have found associations
between stigma and discrimination and reduced utilization of healthcare services. However, none have
examined this relationship among pregnant Venezuelan migrants. We sought to understand the
prevalence of stigma and discrimination among pregnant Venezuelan migrants in Colombia and its
association with prenatal care utilization.

Methods: We conducted a cross-sectional, closed-ended survey in which Venezuelans who were
currently pregnant or had given birth in Colombia reported their perceptions of experienced and
witnessed discrimination and stigma in prenatal care and whether these experiences affected their
prenatal care utilization. In the previously pregnant subgroup, multinomial logistic regression was used to
examine associations between experiences of stigma and discrimination and number of prenatal care
visits.

Results: Of the 514 eligible participants, 73 (14%) were currently pregnant and 441 (86%) had given
birth in Colombia and were not currently pregnant. As reported by these participants, 94 (18%)
experienced and 94 (18%) witnessed denial of prenatal care, and 66 (13%) experienced and 64 (13%)
witnessed disrespectful treatment by a healthcare worker. 55 (11%) reported that exposure to stigma and
discrimination prevented prenatal care seeking, and 49 (10%) reported that such exposure prevented
medical advice asking during prenatal care appointments. Between participants who reported being
denied prenatal care and those who did not, preliminary analyses showed that the adjusted relative risk
(aRR) of receiving 0 vs 4+ prenatal care visits was 12.81 (95% confidence interval [CI] = 5.53-29.66) and
of 1-3 vs 4+ visits was 2.78 (95% confidence interval [CI] = 1.49-5.20).

Conclusion: These results highlight the prevalence of stigma and discrimination faced by Venezuelan
migrants in the prenatal care setting in Colombia and the prevalence of self-reported decreased prenatal
care utilization based on perceived stigma and discrimination.
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Elizabeth Olatunji Poster B Zoom Room 1- Public Health

Cross-sectional association of food source with food insecurity, dietary
diversity and body mass index in Western Kenya

Elizabeth Olatunji MPhil; Charles Obonyo PhD; Pamela Wadende PhD; Vincent Were PhD; Rosemary
Musuva MPhil; Charles Lwanga BA; Eleanor Turner-Moss MPhil; Matthew Pearce PhD; Ebele R.I. Mogo

PhD; Oliver Francis BA; Louise Foley PhD

Background: The triple burden of malnutrition in many low- and middle-income countries (LMICs) is
partly a result of changing food environments and a shift from traditional diets to high-calorie, low-nutrient
Western-style diets. Exploring the relationship between food sources and food- and nutrition-related
outcomes is important to understanding how changes in food environments may affect nutrition in LMICs.

Methods: This study examined associations of household food source with household food insecurity,
individual dietary diversity and individual body mass index in Western Kenya. Interview-administered
questionnaire and anthropometric data from 493 adults living in 376 randomly-selected households were
collected in 2019. Adjusted regression analyses were used to assess the association of food source with
measures of food insecurity, dietary diversity and body mass index.

Results: Our findings indicated that household food source was associated with household food
insecurity and individual dietary diversity, comparing households that used a particular food source with
those that did not. Notably, participants that reported rearing domesticated animals for consumption
(‘own livestock’) had lower odds of moderate or severe food insecurity [odds ratio (OR) = 0.29 (95% CI:
0.09, 0.96)] and those that reported buying food from supermarkets had lower odds of moderate or
severe household food insecurity [borderline significant; OR = 0.37 (95% CI: 0.14, 1.00)], increased
dietary diversity scores [Poisson coefficient = 0.17 (95% CI: 0.10, 0.24)] and higher odds of achieving
minimum dietary diversity [OR = 2.84 (95% CI: 1.79, 4.49)].

Conclusion: Our findings provide insight into the relationship between food environments, dietary
patterns and nutrition in Kenya, and suggest that interventions that influence household food source may
impact the malnutrition burden in this context.
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Grant Wen Poster B Zoom Room 1- Public Health

Addressing Community Health through Non-Profit Hospital Community
Benefit Spending

Grant Wen BA, Hossein Zare PhD, Gerard Anderson PhD

Background: Non-profit hospitals must document their community benefit (CB) spending to maintain
tax-exempt status. Hospitals spend about $30 billion annually on CB, but its impact on health outcomes
has not been evaluated. This study examines how the different subcategories of CB spending, such as
charity care and community building, are associated with community health outcomes.

Methods: A literature review and national survey of hospital executives was conducted to determine the
healthcare outcomes that were most often identified as community needs and targeted for investment by
hospitals. Logistic and linear regression models were conducted to assess the relationship between
hospital investment in CB spending (total spending and its subcategories) and the identified healthcare
outcomes. Analysis was done at the county level (n = 1,212) across 5 years (2015-2019), utilizing data
from the IRS, the census, the Health Resources and Service Administration, and Medicare claims.
Counties without CB spending were excluded from analysis.

Results: The survey identified reducing food insecurity, increasing the number of healthcare providers,
and improving chronic condition management (medication adherence for diabetes and hypertension) as
three leading priorities of hospital CB investments. Average hospital CB spending across counties and
years was 8.45% of total expenditures. Analysis did not identify practically significant associations
between total or any subcategory of CB spending and any of the three healthcare outcomes.

Conclusion: Based on our analysis, hospital investments in CB may not make their desired impact on
communities. Federal and state governments should revise the definition of CB to include only
investments that benefit the community and should monitor how non-profit hospitals invest in CBs to
ensure that the tax deduction they receive is warranted.
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Marissa Jones Poster B Zoom Room 2- Public Health

Association of race and socioeconomic status with use of insulin pump and
CGM technology in patients with type 1 diabetes

Marissa Jones BS, Mohammed Abusamaan MD MPH, Aniket Sidhaye MD, Nestoras Mathioudakis MD
MHS

Background: Insulin pumps and continuous glucose monitors are being increasingly used for
management of patients with type 1 diabetes. This technology provides opportunities to more safely and
effectively monitor glucose levels and to adjust insulin therapy to maintain blood glucose levels in a
desired target range to prevent long-term complications of diabetes mellitus.
The aim of our study was to examine whether there are racial differences in the use of insulin pump and
CGM technology among adult patients with type 1 diabetes and evaluate patient and provider
characteristics associated with prescribing diabetic technology.

Methods: We conducted a retrospective electronic medical record based cohort study of 2,137 adult
patients (age 18 years and older) with a diagnosis of type 1 diabetes mellitus seen from April 1, 2013 to
January 31, 2020 at any of the diabetes clinics in the Johns Hopkins Comprehensive Diabetes Center.
Data analysis consisted of descriptive statistics of the overall cohort, univariate analysis of patient and
provider characteristics in relation to outcomes, and multivariable logistic regression analysis of
patient/provider factors with outcomes

Results: The final results of the study are pending data analysis.

Conclusion: It has been well documented that compared to non-Hispanic whites, minorities experience
poorer diabetes control1,2. If the results demonstrate the presence of racial differences in prescribing
diabetic technology, this could represent a pervasive factor contributing to disparities in adequate
diabetes control among minority patients. The implications of these findings would suggest the need to
address underlying factors that permit such a disparity, such as implicit bias, social determinants of
health and level of follow-up with the diabetes specialist team
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Mira Bajaj Poster B Zoom Room 2- Public Health

Rates of Self-Reported Postpartum Depressive Symptoms in the United
States Before and After the Start of the COVID-19 Pandemic

Mira A. Bajaj B.A., Rodion Salimgaraev MD, Liudmila Zhaunova PhD, Jennifer L. Payne MD

Background: This study aimed to determine the relationship between the start of the COVID-19
pandemic and changes in postpartum depressive symptoms (PDS) in women in the United States.

Methods: Data were collected from users of the Flo mobile health application who completed a survey
about their mood shortly after giving birth. Analyses assessed changes in national and state-level
self-reported PDS from a pre-pandemic period (N = 159,478) to a pandemic period (N = 118,622). Linear
regression determined whether changes in PDS were associated with the following state-level variables:
COVID-19 cases per capita, COVID-19 deaths per capita, percent job loss, women's unemployment,
percent of the population staying at home.

Results: National rates of PDS increased from 6.5% prior to the pandemic to 6.9% following the start of
the pandemic. At the state level, 36 states showed an increase in PDS, 7 states showed a decrease, and
8 states showed no change. Linear regressions revealed a negative association between percent change
in PDS across states and COVID-19 deaths per 100K residents (b = - 0.396, SE = 0.131, F(1, 49) = 9.12,
p = .004) as well as 2020 unemployment rate in women (b = - 0.405, SE = 0.131, F(1, 49) = 9.61, p =
.003).

Conclusion: There was a national increase in PDS that worsened over the course of a year following the
start of the COVID-19 pandemic, and states with a greater increase in PDS tended to show overall less
deaths from COVID-19 and lower unemployment rates in women. Further work is needed to identify what
individual-level factors may be driving these differences.
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Morgan Snow Poster B Zoom Room 2- Public Health

Representation of Women and Underrepresented Minorities Among Grand
Rounds Speakers in Orthopaedic Surgery, 2020-2021

Morgan Snow BA, Claire McDaniel MD, Rachel Bronheim MD, Dawn LaPorte MD

Background: In this study, we sought to determine the gender and underrepresented minority (URM)
distribution among grand rounds speakers in orthopaedic surgery.

Methods: Lists of grand rounds speakers and topics from the 2020-2021 academic year were collected
from 49 orthopaedic residency programs across the United States. Speakers were categorized by trainee
status, academic rank, institutional affiliation, institutional NIH funding rank, gender, and URM status.
Descriptive statistics were performed. One-way tests of proportions were calculated comparing female
and URM speaker proportions to demographic distributions of orthopaedic surgeons for residents, home
faculty, and visiting faculty.

Results: Of the 890 grand rounds presentations, 13.6% were given by women and 5.3% by URMs.
Residents and fellows had the highest shares of female speakers, followed by visiting professors and
speakers, and then home attending physicians. With regard to URM representation, visiting professors
and speakers had the highest shares, followed by residents and fellows, and then home attendings.
Presentation topics varied demographically: both women and URMs were more likely to give talks on
nonclinical topics as compared to men and non-URMs. In our one-way tests of proportions, results
showed significantly lower than expected proportions of women and URM home attending presentations,
lower than expected proportions of URM resident presentations, and higher than expected proportions of
URM visiting attending presentations.

Conclusion: Female and URM speakers are still a rarity in orthopaedic grand rounds, and when they do
give talks, the topics are more likely to be non-clinical. However, there are greater shares of female and
URM presenters among trainees, indicating that diversity is percolating upward. Additionally, given the
current shares of female and URM faculty, the rates of invited female speakers is on par with
expectations, and indeed those of URM speakers is more than expected. These results indicate a shift in
the specialty toward greater representation that requires continued support.
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Pranjal Agrawal Poster B Zoom Room 2- Public Health

Mood Disorders and Cardiovascular Disease Risk: Impact of Treatment

Agrawal, Pranjal BA; Garofano, Jeff MD; Parrish, Carisa MD; Ong, Jason BA; Psoter, Kevin Ph.D; Brady,
Tammy MD.

Background: Youth with obesity have a 2.5x higher prevalence of mood disorders (MDO) than the
general pediatric population. MDO in youth is associated with higher blood pressure (BP), adiposity, and
hypertension. We sought to determine the association between treated and untreated MDO with CVD
risk factors (RF) among children with overweight/obesity and history of elevated BP.

Methods: Retrospective cohort study of youth followed in a multidisciplinary obesity hypertension clinic.
All patients underwent standardized CV assessment and MDO screening. Individuals were classified into
three groups: those with no MDO, treated MDO (on medication and/or receiving therapy), and untreated
MDO. Multivariable linear and relative risk regression using generalized estimating equations evaluated
the association of MDO status with CVDRFs: systolic and diastolic BP and BP-index (BP/95th%ile BP),
hypertension, left ventricular mass index, and left ventricular hypertrophy.

Results: 106 patients (mean age 13.7 years, 59% male, 75% Black) were included; at baseline, 29%
had MDO, with 61% (n=19) having treated MDO. Children with MDO tended to be older (p=0.042) with
greater weight (p=0.015), OSA prevalence (p=0.010), and aspartate amino transferase levels (p=0.030)
than those without MDO. DBP and DBP-index increased sequentially from no MDO to treated MDO to
untreated MDO (DBP: 65.5, 69.1, 73.6 mmHg, p=0.001; DBP-index: 0.8, 0.8, 0.9, p=0.013). Compared to
no MDO, untreated MDO was independently associated with SBP ((=5.35, [0.89-9.81]), DBP (=9.22,
[4.89-13.55]) and DBP index (=0.11 [0.016-0.17]); there were no significant differences in CVDRF
outcomes between treated MDO and no MDO.

Conclusion: Untreated MDO among children with overweight/obesity and history of elevated BP is
independently associated with greater BP when compared to those without MDO. Importantly, treated
MDO is not associated with greater risk of any CVDRF compared to those without MDO. These data
support the need for greater mental health support in this high-risk population.
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Punthitra Arpornsuksant Poster B Zoom Room 2- Public Health

Orthopaedic scholarly performance before and during the COVID-19
pandemic: A bibliometric analysis

Punthitra Arpornsuksant BS, Christopher R. Leland BS, Adam Levin MD

Background: Since March 2020, many orthopaedic surgery departments shifted their care by
implementing video visits and postponing elective operations in response to COVID-19. This provided
faculty members and residents increased time working from home. The goal is to understand what effect
the pandemic response may have had on orthopaedic scholarly activity. We postulate that both resident
and faculty academic productivity during the 2019–2020 academic year would increase from time spent
working remotely.

Methods: We solicited Accreditation Council for Graduate Medical Education (ACGME) scholarly activity
reports during the academic years of 2017–2018, 2018–2019, and 2019–2020 from six orthopaedic
residency programs. A total of 221 residents and 281 faculty members were represented. The number of
PubMed Unique Manuscript Identifiers (PMIDs) and conference presentations were used as metric.
PMIDs shared between collaborators in the same dataset (faculty or resident) were corrected by only
counting unique PMIDs once per year. Distributions of PMIDs and conference presentations were found
for all years, and significance was calculated using the non-parametric Mann-Whitney U-test.

Results: Residents reported an average of 0.62, 0.60, 0.84 PMIDs per year (range 0–3) during
2017–2018, 2018–2019, and 2019–2020, respectively, with faculty members reporting an average of
1.41, 1.27, 1.33 PMIDs per year (range 0–4). In terms of conference presentations, residents reported an
average of 1.03, 1.34, and 1.49 per year (range 0–20) and faculty averaged 4.19, 3.16, and 3.28 (range
0-50), respectively. The distribution of PMIDs and conference presentations between 2019–2020 and
2018–2019 as well as 2019–2020 and 2017–2018 were not significantly different for residents or faculty.

Conclusion: We found that scholarly output was comparable in residents and faculty during the
2019–2020 academic year to the two prior years, suggesting that working remotely did not significantly
impede or augment scholarly productivity.
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Shrey Kapoor Poster B Zoom Room 3- Clinical Science

A Retrospective Comparison of Durability and Outcomes of Aortic Valves
Between SAVR and TAVR For Various Comorbidities

Shrey Kapoor BA, Reed Jenkins BA, Eric Etchill MD, Kate Guiliano MD, Saanchi Kapoor, Hamza Aziz
MD

Background: Patients presenting with aortic stenosis are treated with either a surgical aortic valve
replacement (SAVR) or a transcatheter aortic valve replacement (TAVR). TAVRs are a relatively newly
developed procedure and so have generally been reserved for high-risk patients but have recently been
approved for moderate and low-risk patients as well. Autoimmune conditions have previously been
shown to have adverse cardiovascular effects, and their impact on aortic valves is yet to be explored.
The purpose of this study was to test institutional experience comparing SAVR (bioprosthetic and
mechanical) and TAVR and assess durability in various autoimmune conditions.

Methods: We conducted a retrospective cohort study looking at patients with SAVRs (n=1550) and
TAVRs (n=4000) from the Hopkins cardiothoracic surgery database. The inclusion criteria were any adult
patients treated with surgical or endovascular valve resulting from any aortic disease pathology. The
primary outcome that was analyzed was the mean trans-valvular pressure gradient as shown on
echocardiograms. The secondary outcomes analyzed included the presence of perivalvular leak,
velocity, valve area, mortality, and time to reintervention. For the statistical tests run, the significance was
set at p<0.05.

Results: Out of the cohort studied (n=__) there were __ males and __ females. There were
________________(demographics). The mean trans-valvular pressure gradient of TAVR patients with
autoimmune disease was __ while it was __ for the SAVR cohort. This corresponded to a difference of
____ (p=__). The secondary outcomes analyzed included the presence of perivalvular leak, velocity,
valve area, mortality, and time to reintervention, which differed by _________ (p=_).

Conclusion: TAVRs and SAVRs had _________(similar/different) durability with all autoimmune
conditions. Bioprosthetic valves were found to be ____ durable in patients with autoimmune conditions
compared to mechanical valves.
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Terrence Tsou Poster B Zoom Room 3- Clinical Science

A retrospective study of body composition, cardiometabolic health, and
cancer outcomes in patients with breast cancer

Terrence C. Tsou BA, Jennifer Y. Sheng MD

Background: While obesity and cardiovascular disease correlate with mortality in non-cancer
populations, limited data exist on how serial changes in adiposity, cholesterol, and aortic calcification
correlate with mortality in breast cancer (BC) patients. We hypothesize that changes in cardiometabolic
health and body composition predict BC outcomes. This interim analysis assesses patient/tumor
characteristics.

Methods: We conducted a retrospective chart review of patients at Johns Hopkins with new diagnoses of
Stage I-IV BC from 2013-2018, CT chest/abdomen within 6 months of diagnosis, and ≥1 subsequent CT.
Data collected included: demographics, menopausal status, diagnosis date, cancer
characteristics/treatment, recurrence/vital status, family history of cancer, tobacco/alcohol use, genetic
testing, fertility preservation, and other cancers.

Results: 492 patients with BC and ≥2 CT scans following diagnosis were identified. Among 108 patients
reviewed, 21 were excluded (missing information or not having BC); 34% were alive at chart review. All
87 patients were female; majority were Caucasian (60%) and African-American (28%). Median age at
diagnosis was 52 [IQR (45-63)], and 60% were postmenopausal. Family history of only breast cancer,
only ovarian cancer, and both were seen in 44%, 4%, and 10%, respectively. At diagnosis, 60% were
hormone receptor (HR) positive, 16% were HER2-positive, 18% were triple negative, and 6% had
unknown subtype. Most cancers were ductal (64%) or mammary (18%). Among patients with Stage IV
BC at diagnosis (29%), the most common sites of metastases were bone (64%) and liver (20%). Stage I,
II and III BC were reported in 10%, 16% and 23%, respectively; 7% developed local recurrence, and 45%
developed metastatic recurrence. 61% never smoked, and 63% did not drink alcohol.

Conclusion: Among patients with new BC diagnoses and CT scan, one third have metastatic disease.
Half of patients with early-stage BC developed distant metastases. Investigation of more patients and
inclusion of body composition and labs is necessary.

Freeform Abstract:
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Una Choi Poster B Zoom Room 3- Clinical Science

Impact of concomitant atopic dermatitis on therapy response among
patients with prurigo nodularis.

Una Choi BA, Shawn Kwatra MD

Background: Despite the intense itching and reductions in quality of life associated with prurigo
nodularis (PN), PN does not have Food and Drug Administration (FDA) approved therapies. Previous
studies suggest that therapies approved for atopic dermatitis (AD), an inflammatory skin disease, may
yield a significant response in patients with PN. Our study aimed to examine the association between
concomitant AD diagnosis and response to AD therapies among patients with PN.

Methods: We conducted a retrospective review of 2,281 adults seen at the Johns Hopkins ambulatory
dermatology clinic. 743 were diagnosed with PN and 211 were diagnosed with PN and AD; the
remainder was diagnosed with non-specified eczema and were excluded. We used chi-squared tests,
t-tests, linear and logistic regressions adjusted for patient demographics, comorbidities, and therapy
types to investigate the association between concomitant PN and AD diagnoses and patient-reported
improvement in pruritus.

Results: Patients with AD and PN diagnoses were more likely to report a therapy-associated
improvement than patients with PN alone (58.6% vs 38.7%, P<0.001). After adjusting for demographics,
comorbidities, and therapy type, concomitant AD was associated with increased likelihood of
patient-reported improvement in pruritus (AOR 1.98, P<0.001). Multivariate linear regression found that
concomitant AD and PN diagnoses were associated with a 0.39 (P<0.001) increase in the number of
patient-reported improvements in pruritus.

Comorbidities of actinic keratoses (AOR 0.438, P=0.04) and coronary heart disease (AOR 0.62, P=0.03)
were associated with diminished likelihood of patient-reported improvement in pruritus. There was no
significant association between diagnosis type and average therapy duration before reported
improvement in pruritus.

Conclusion: These results support the hypothesis that concomitant AD and PN diagnoses are
associated with a higher likelihood of improvement in pruritus after therapy when compared to patients
diagnosed with PN alone.
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Congxi Ye Poster B Zoom Room 3- Clinical Science

Establishing frontline JAK inhibitor therapy for myelofibrosis by baseline
clinical features including non-driver mutation status

Congxi Ye BS, Tania Jain MD

Background: JAK inhibitors, ruxolitinib and newly approved fedratinib, are among the limited therapeutic
options for patients with myelofibrosis. There is limited understanding of the clinical or mutational
biomarkers that may identify patients likely to respond to either treatment. Our study aims to discover
factors to guide clinical decision making when initiating JAK inhibitor treatment based on a patient’s
clinical profile.

Methods: We performed a retrospective chart review of 64 patients treated at Johns Hopkins for
myelofibrosis from 2015 to 2021. Eligibility criteria include receiving ruxolitinib or fedratinib and having
institutional next-generation sequencing (NGS) available at time of treatment initiation.

Results: 57 patients received ruxolitinib and 12 received fedratinib (5 who previously received
ruxolitinib). 32 (50%) patients had primary myelofibrosis, 16 (25%) post-polycythemia vera, and 16 (25%)
post-essential thrombocytosis myelofibrosis. Molecular data on 84 genes commonly involved in myeloid
malignancies were available for all patients. 40 (62.5%) had JAK2 mutation, 18 (28.1%) had CALR
mutation, 3 (4.7%) had MPL mutation, 2 (3.1%) were triple negative, and 1 (1.6%) had both JAK2 and
CALR mutations. Cytogenetic information was available for 55 (86%) patients with 12 (21.8%) having an
unfavorable karyotype. The primary goal was to assess the association between clinical improvement
(spleen or symptom response) and baseline clinical and laboratory results including NGS somatic
mutations.

Conclusion: Results from this study will help maintain quality of life in stable or transplant ineligible
patients and improve eligibility for transplantation via spleen reduction in patients with high-risk disease.
While limited by a small sample size for this relatively rare disease entity, we anticipate the results will
guide initial choice of therapy in these patients.
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Lucy O'Sullivan Poster B Zoom Room 3- Clinical Science

The effect of race on analgesic prescribing patterns following orthopedic
procedures

Lucy O'Sullivan BS, Mucio Delgado MD, Anish Agarwal MD, Casey Humbyrd MD

Background: Racial disparities in opioid prescribing practices are prevalent. Orthopedic surgeons
prescribe more opioids than both emergency medicine and general surgeons. Our objective was to
assess racial disparities in post-operative opioid prescribing by orthopedic surgeons, and to assess if
implementation of institutional Standard Opioid Prescribing Schedules (SOPS) reduces racial disparity in
opioid prescribing.

Methods: We identified all orthopedic procedures performed January 2017-March 2021 in the University
of Pennsylvania Hospital’s Opioid Database. Procedures performed by a University of Pennsylvania
faculty member were included. Records were reviewed for patient demographics and post-operative
prescriptions. Prescriptions were converted to MME (milligram morphine equivalent) for analysis.
Chi-squared analysis was used to examine the relationship between race and the proportion of patients
prescribed a post-operative opioid, and the relationship between race and average MME prescribed.
Analyses were stratified by sex, substance use history, and procedure performed.

Results: 41,488 patients and 43,694 unique surgeries were analyzed. 63% of patients identified as
White, 27% Black, 3% Hispanic/Latino, 2% Asian, and 5% another race. There were no significant
differences in the percentage of patients prescribed post-operative opiods by race. Asian patients
without opioid use disorder received significantly lower MME prescription than White, Black, and
Hispanic patients, as did Asian patients who were not opioid naïve. There were no racial differences in
MME prescribed among all opioid naïve patients. Before implementation of a SOPS, Asian patients
received a lower average MME than White and Black patients. There were no significant racial
differences in MME after implementation of the SOPS.

Conclusion: There were no racial differences in post-operative opioid prescription. Asian patients
received a lower mean post-operative opioid prescription dose than White or Black patients. However,
this disparity was not observed among opioid naïve patients. Implementation of an institutional SOPS
reduced disparities in orthopedic post-operative opioid prescribing for Asian patients.
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Kalvin Nash Poster B Zoom Room 4- Clinical Science/
Basic Science

Use of Mice for the Study of Alopecia

Kalvin Nash BA, Sunita Thyagarajan PhD, Luis Garza, MD PhD

Background: The targeted flox-deletion of peroxisome proliferator activated receptor gamma in
mesenchymal stem cells (PPARγf/f) results in unusual mammary morphogenesis and abnormal
expression of 12-lipoxygenase and microsomal epoxide hydrolase. Both enzymes are pro-inflammatory
and their dysregulation in lactating PPARγf/f mice results in “toxic milk” containing pro-inflammatory free
fatty acids. The accumulation of these oxidized lipids in the skin may drive inflammatory hair cycling
defects and alopecia. There is a concern that certain hair styling products and techniques may result in
similar inflammatory changes. We hypothesize that oils in hair care products, once oxidized, induce hair
cycling defects through immune activity akin to that seen in mice reared on toxic milk.

Methods: The backs of 55, 3-week-old female C57BL/6 mice were shaved. Ten mice each were
assigned to the ethanol vehicle control, 0.1% w/v trilinolein solution, and 0.1% w/v linolein
hydroperoxides solution arms. Five mice each were assigned to the 4% w/v argan oil solution, 0.1% w/v
Fenton-catalyzed argan oil solution (FC), 4% FC, 0.1% heat catalyzed argan oil solution (HC), and 4%
HC arms. Within an arm, 0.1 mL of eponymous ethanolic solution was pipetted at the right back of each
mouse Monday-Friday for 1 month. The left-back served as a control. The phenotypes of all mice were
inspected daily and on day 13 photography was taken. A hair cycling defect was defined as a gross
appreciable change in hair quality or density. Mice were reevaluated 42 days after last application.

Results: No hair cycling defect was appreciated during the study period.

Conclusion: These results do not support the hypothesis that oxidized lipids result in hair cycling
defects. Further research should consider running molecular studies to confirm oxidized end products,
higher doses, more frequent application, and longer study periods. Mechanistic investigation could
improve plausibility of the hypothesized phenomenon.
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Albert Antar Poster B Zoom Room 4- Clinical Science/
Basic Science

Neurosurgery Recruitment: An Analysis of 1572 Residents

Albert Antar, BS, James Feghali, MD, Elizabeth E. Wicks, BA, Shahab Aldin Sattari, MD, Sean Li,
Timothy F. Witham, MD, Henry Brem, MD, and Judy Huang, MD

Background: Little is known about the characteristics of medical schools that influence successful
medical student recruitment into neurosurgery. In this study, we determined which US medical schools
produce the most neurosurgery residents and evaluated potential associations between recruitment and
medical school characteristics.

Methods: Demographic and bibliometric characteristics were collected for 1572 residents in US-based
and Accreditation Council for Graduate Medical Education (ACGME)–accredited neurosurgery programs
over the 2014 to 2020 match period using publicly available websites. US medical school characteristics
were collected, including class size, presence of a home neurosurgery program, number of clinical
neurosurgery faculty, research funding, presence of a neurosurgery interest group, and a top 10 ranking
via U.S. News & World Report or Doximity. Correlations and associations were then evaluated using
Pearson’s correlation coefficient (PCC), independent-samples t-test, and univariable or stepwise
multivariable linear regression, as appropriate.

Results: Vanderbilt University produced the most neurosurgery residents as a percentage of medical
graduates at 3.799%. Case Western Reserve University produced the greatest absolute number of
neurosurgery residents (n = 40). The following factors were shown to be associated with a higher mean
percentage of graduates entering neurosurgery: number of clinical neurosurgery faculty (PCC 0.509, p <
0.001), presence of a neurosurgery interest group (1.022% ± 0.737% vs 0.351% ± 0.327%, p < 0.001) or
home neurosurgery program (1.169% ± 0.766% vs 0.428% ± 0.327%, p < 0.001), allopathic compared
with osteopathic school (0.976% ± 0.719% vs 0.232% ± 0.272%, p < 0.001), U.S. News top 10 ranking
for neurology and neurosurgery (1.923% ± 0.924% vs 0.757% ± 0.607%, p < 0.001), Doximity top 10
residency program ranking (1.715% ± 0.803% vs 0.814% ± 0.688%, p < 0.001), and amount of NIH
funding (PCC 0.528, p < 0.001).

Conclusion: The results of this study have delineated which medical schools produced the most
neurosurgery residents currently in training, and the most important independent factors predicting the
percentage of graduates entering neurosurgery and the preresidency h-index.
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Alex Pham Poster B Zoom Room 4- Clinical Science/
Basic Science

The Effect of the Addition Netarsadil on IOP Reduction in Glaucoma Patients
on Multi-IOP Lowering Agents

Alex T. Pham, Corrine Casey, Chris Bradley, Pradeep Ramulu, Jithin Yohannan

Background: Netarsudil is a novel medication that effectively lowers intraocular pressure (IOP) when
used as a first or second agent in the treatment of glaucoma. However, due to the cost and side effect
profile associated with netarsudil, in the real world setting it is often added after other therapeutic options
have been exhausted. There are no data available on the efficacy of netarsudil on lowering IOP in such
settings. The purpose of this study is to understand the impact of the addition of netarsudil in multi-drug
glaucoma therapy and compare its effects to the addition of brimonidine in similar eyes.

Methods: A retrospective chart review was performed to compare eyes prescribed with netarsudil
(n=176) with eyes prescribed with brimonidine (n=193) as a third, fourth, or fifth agent. Five sequential
IOP measurements were obtained to determine the mean change in IOP before and after treatment
(ΔIOP = average IOP4,5 – average IOP1,2,3). A multilevel mixed linear effects model assessed the
impact of medication (independent variable) on the ΔIOP (dependent variable) and various confounders.
Bootstrapped analysis was performed to remove sampling bias and equate the distributions of
confounders factors.

Results: Netarsudil led to a 2.26 mmHg (95% CI: 1.29 to 3.23) greater IOP reduction than brimonidine
based on the linear effects model. Bootstrap analysis also showed netarsudil had greater IOP
improvement but without statistical significance. The ΔIOP for netarsudil and brimonidine was −5.08 and
−4.10 mmHg (95% CI: − 5.75 to − 2.50) when used as a third-line agent and −2.20 and −2.44 mmHg
(95% CI: −2.93 to −1.95) to when used as a fourth-line agent, respectively.

Conclusion: Netarsadil and brimonidine lower IOP at similar levels when added to eyes already on
multiple glaucoma medications. The IOP reducing effect of either diminishes when the patient is on more
glaucoma medications at baseline.

143
Medical Student Research Symposium, 2022



Alice Zhou Poster B Zoom Room 4- Clinical Science/
Basic Science

Temporary-to-Durable Mechanical Circulatory Support: A Viable Bridge to
Heart Transplantation

Alice L Zhou, MS, Eric W Etchill, MD, MPH, Benjamin L Shou, James J Whitbread, BS, Iulia Barbur,
BSE, Katherine A Giuliano, MD, Chun W Choi, MD, Ahmet Kilic, MD

Background: Temporary mechanical circulatory support (MCS), including extracorporeal membrane
oxygenation (ECMO), intra-aortic balloon pumps (IABP), and percutaneous ventricular assist devices
(pVAD), is being increasingly utilized for end-stage heart failure patients. For each type of temporary
MCS, we separately compared post-transplant outcomes between 1) patients bridged from temporary
MCS to durable left ventricular assist device (LVAD) prior to transplant (bridge-to-bridge, BTB) and 2)
patients bridged from temporary MCS directly to transplant (bridge-to-transplant, BTT).

Methods: We identified adult heart transplant recipients in the United Network for Organ Sharing
database between 2005-2020 who were supported with ECMO, IABP, or pVAD as a BTB or BTT
strategy. Kaplan-Meier survival analysis and Cox regressions were used to compare 1-year unconditional
survival, 5-year conditional survival, and 10-year conditional survival. Post-transplant length of stay and
complications were assessed as secondary outcomes.

Results: In total, 129 ECMO (47 BTB, 82 BTT), 1,385 IABP (460 BTB, 925 BTT), and 234 pVAD (75
BTB, 159 BTT) patients were identified. For patients supported with ECMO, there were no differences
between BTB and BTT in 1-year (p=0.21), 5-year (p=0.74), or 10-year (p=0.25) survival, but the BTB
group had greater rates of acute rejection (31.9% vs. 12.2%, p=0.006) and lower rates of dialysis (2.1%
vs. 22.0%, p=0.002). For IABP patients, no differences in 1-year (p=0.20), 5-year (p=0.19), 10-year
(p=0.08) survival or post-transplant complications were found. For the pVAD group, the BTB and BTT
groups had no differences in 1-year (p=0.75) or 5-year (p=0.10) survival, but the BTB group had worse
10-year survival (HR=4.39; p=0.03).

Conclusion: In this retrospective review of a national database, BTB patients, regardless of device type,
had similar short- and midterm post-transplant survival as BTT patients. These results suggest that a
BTB strategy prior to transplantation may be considered in patients supported with temporary MCS
devices without added mortality.
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Matthew Guo Poster B Zoom Room 4- Clinical Science/
Basic Science

Infection burden and management in patients with non-small cell lung
cancer treated with immune checkpoint inhibitors

Matthew Z Guo BA, Aanika Balaji MD, MPH, Joseph C Murray MD, PhD, Joshua E Reuss MD, Seema
Mehta Steinke MD, MS, Jarushka Naidoo MBBCh, MHS

Background: Immune checkpoint inhibitors (ICI) are standard treatment for stage III/IV non-small cell
lung cancer (NSCLC). ICIs may cause immune-related adverse events (irAEs) often requiring
corticosteroids and are associated with increased risk of opportunistic infections. The burden, standard
management, and outcomes of infectious complications for ICI-treated NSCLC patients is poorly
described.

Methods: We retrospectively reviewed NSCLC patients treated with ICIs. An infectious complication
related to ICIs was defined as a pathogen-confirmed or clinically diagnosed infection during ICI therapy
or within 3 months after ICI discontinuation. Patient demographics and history, tumor characteristics and
treatment, and infection characteristic and treatment were recorded for all patients. In patients with
infection, irAE during or prior to infection, antimicrobial prophylaxis, and corticosteroids use within one
month of infection were recorded. Associations between these factors and infectious outcomes were
examined using logistic regressions to calculate adjusted odds ratios.

Results: Of 298 ICI-treated NSCLC patients, the majority (169/298, 56.7%) had a documented infection
(bacterial=136, viral=15, fungal=17, mycobacterium=1). Pulmonary infections were most common
(103/136, 61.0%) followed by urinary tract (19/136, 11.2%), and gastrointestinal (11/136, 6.5%)
infections. 55 patients had received corticosteroids within 1 month of infection, which was associated
with increased risk of hospitalization (OR 13.10, 95% CI 1.44-119.20) and ICU admission (OR 2.85, 95%
CI 1.16-7.06) for infection management. Antimicrobial prophylaxis was given to 25 patients who had
infections but was not associated with a decreased risk of hospitalization (OR 0.52, 95% CI 0.05-5.39).

Conclusion: Infections, primarily bacterial and of lung origin, occur in more than half of NSCLC patients
receiving ICI. Corticosteroid use within one month prior to infection increases infection severity, resulting
in higher level of care of infection management. Antimicrobial prophylaxis does not reduce the severity of
infection. Ongoing studies are investigating the role of antimicrobial prophylaxis in modulating infectious
outcomes in patients receiving corticosteroids for irAEs.
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Divya Manoharan Poster B Zoom Room 5- HEART/Clinical
Science

Evaluating and Improving the Johns Hopkins Personalized Pain Program

Divya Manoharan BA, Zodina Beiene MD, Hannah Flynn, Alex Giagtzis BA, Anping Xie PhD, Yea-Jen
Hsu PhD, Ronen Shechter MD, Marie Hanna MD, Traci J. Speed MD PhD

Background: The Johns Hopkins Personalized Pain Program (PPP) is a transitional pain service
composed of anesthesiologists and psychiatrists that provides perioperative pain care with a focus on
opioid tapering and treating psychiatric comorbidities for patients with chronic pain. This project elicited
patient feedback about experiences with PPP treatment and outcomes following discharge to improve
quality of care and support PPP sustainability and dissemination.

Methods: In this qualitative study, semi-structured interviews were conducted with 16 patients who had
at least one visit with the PPP and whose first visit was at least 2 years prior to the interview. Interview
transcripts were coded by at least 2 reviewers and sorted inductively into themes and sub-themes.
Morphine milligram equivalent (MME) at time of interview was extracted from the electronic medical
record and compared with MME at initial and last PPP visit.

Results: Participants were 75% female, 88% Caucasian, and 30-72 years old. Participants reported
sharing in decision making, experiencing individualized care, and gaining multiple pain coping skills in
PPP. Few reported care coordination gaps post-discharge. While many live with chronic pain, participants
have maintained improved quality of life post-discharge. Psychiatric co-treatment helped participants
regain control of function, mood, and social relationships. Median and interquartile range MME at initial
and last PPP visits and time of interview were 52.5 (127.5), 2.5 (48.75), and 0 (24.375) mg/day
respectively. 50% of participants have sustained opioid discontinuation post-PPP discharge.

Conclusion: Preliminary evidence suggests that the PPP offers a unique service in managing
perioperative pain and opioid use, increasing patient autonomy, and supporting long-term pain
management with sustainable reductions in MME post-operatively. Strengths and areas for program
improvement were identified. Evidence supports dissemination of PPP model across a broader range of
healthcare settings.
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Primary Care Physician Perspectives on the Role of Spirituality in Addiction
Recovery

Erin Wang, BS, Cindy Yang BS, Denis Antoine, MD, Michael Fingerhood, MD

Background: Spirituality serves an important role in recovery for some people with substance use
disorder, yet little has been published about how physicians and patients communicate about spirituality
and addiction. The purpose of our study was to learn about physicians' experiences treating patients with
substance use disorder and how conversations about their patients' spirituality impact the
patient-physician relationship.

Methods: In this qualitative study, we conducted semi-structured interviews with ten primary care
physicians at two internal medicine clinics at the Johns Hopkins Outpatient Center and the Johns
Hopkins Bayview Medical Center, asking about their experiences discussing their patients' spirituality in
the context of addiction and the perceived impact this had on the quality of care and the patient-physician
relationship. We transcribed and coded interviews and used standard content analysis to generate
categories of themes that reflected participants’ ideas, perspectives, and experiences.

Results: Among the preliminary themes identified, most participants felt that it was important to ask
patients experiencing addiction about their sources of support and how they experience spirituality. They
stated learning about their patients' spiritual beliefs strengthened the trust and understanding between
their patients and themselves, and they believed this led to better health outcomes in the long run. They
also believed that medical education and residency programs can do more to address the role of
spirituality and humanism in medicine, which may help physicians feel more comfortable discussing
patients’ spirituality during clinic encounters.

Conclusion: According to our participants, learning about a patient’s spiritual orientation can provide
physicians with a means of understanding a patient’s values and goals and may lead to a stronger
patient-physician relationship and better health outcomes in the context of addiction recovery. More
formal and informal medical training may help facilitate these conversations.
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The influence of musical characteristics on mystical and challenging
experiences while using psychedelics

Emad Ibrahim HBSc, Frederick Barrett PhD

Background: Psychedelic therapy involving music has been shown to treat mood disorders and
addiction through inducing intense emotional states called mystical experiences (Garcia-Romeu et al.,
2015). While music is integral to psychedelic therapy, it is not clear which characteristics lend themselves
to better or worse patient outcomes. As such, this study aimed to better delineate which aspects are
most likely to cause positive mystical and adverse challenging experiences when using psychedelics.

Methods: Participants were recruited through online psychedelic communities and completed a survey
asking them to recall a memorable non-therapeutic experience they had with psychedelics and music.
They were asked to describe characteristics (tempo, dynamics, melodic range) and their liking for each
song they remembered. They then filled out two validated questionnaires designed to determine whether
they had mystical (Mystical Experiences Questionnaire; MEQ) and/or challenging (Challenging
Experiences Questionnaire; CEQ) experiences. To analyze the relationship between musical
characteristics, liking, and mean scores on the MEQ/CEQ, single and multiple linear regression analyses
were done.

Results: Melodic range (difference between lowest and highest notes) significantly predicted
participants’ (N = 271) mean scores on the MEQ (β = 0.2611, p = 0.006); this relationship persisted when
controlling for song liking (β = 0.2216, p = 0.021). Notably, the relationship between melodic range and
CEQ scores (β = 0.0924, p = 0.054) became stronger after controlling for liking, though it remained
insignificant. Dynamics and tempo were not significant predictors of MEQ/CEQ scores.

Conclusion: Melodic range was a significant predictor of positive psychedelic experiences, regardless of
how much participants enjoyed a particular song. The strong, though not significant, association between
melodic range and CEQ mean scores suggests this characteristic may be associated with memorable
psychedelic experiences more broadly. Going forward, it is necessary to test these findings in a clinical
setting to determine whether patients can gain a therapeutic benefit.
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Evaluating the electronic medical record for preferential and stigmatizing
language: a qualitative approach

Angelica Griggs-Demmin BS, Mary Catherine Beach MD MPH, Emily Boss MD MPH

Background: Clinician implicit bias can manifest in patients’ medical records and contribute to
racial/ethnic disparities in healthcare quality. Our aim was to develop a taxonomy for verbiage that
conveyed physician attitudes towards patients.

Methods: We analyzed notes written by pediatric surgeons from four subspecialties: urology, general
surgery, orthopedic surgery, and otolaryngology. We used an inductive content approach to develop a
taxonomy of language suggesting surgeon bias (positive or negative). Two reviewers coded the
unstructured, free text portion of 1100 notes and resolved discrepancies through consensus.

Results: Three themes suggesting a positive surgeon attitude were present in 264/1100 (24%) notes.
Positive patient characterization included explicit adjectives (“very pleasant”; “nice family”) and language
conveying approval or admiration (“she has begun to receive college acceptance letters”; “they [the
family] asked many educated questions”). Some notes included patient emotions as interpreted by the
surgeon (“they are happy with her progress”; “mother has hearing concerns”). Additionally, there were
instances of surgeons disclosing their own feelings (“it was a pleasure taking care of her”). 349/1100
(32%) notes contained three themes suggesting negative surgeon attitude. Casual written references to
family members (“Mom”; “Folks”; “Granny”) indicated an inappropriate degree of familiarity. Other
phrases implied physician frustration and suggested the patient's behavior was unreasonable (“mom
reports severe mood changes and will refuse to give again”; “at school, he does not follow direction[s],
[is] disruptive, lying, and taking things”). Finally, quotation marks in medical records conveyed disbelief or
highlighted a patient’s lack of knowledge (“reports a strong family history of ‘gallbladder going bad’”;
“mom tells me that she was ‘pigeon-toed’”).

Conclusion: We found that pediatric surgeons convey positive and negative attitude towards patients
with various linguistic features. These findings underscore the need for further investigation into the
associations between these language patterns and patient/physician sociodemographics, as well as
physician implicit bias.
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Social Connections and Health Among Older Adults Living in Subsidized
Housing: Local Housing Stakeholders' Perspectives

Avery Bullock, Nicole Williams, Thomas Cudjoe

Background: Social isolation among older adults living in the United States is a significant and
burdensome public health problem that disproportionately affects those living below the poverty line.
Social isolation is associated with poor health outcomes, including all-cause mortality, hypertension,
cardiac failure, and dementia. Though decades of epidemiological studies have provided important
insights on the impact of social isolation on health, there have been limited qualitative studies on the
social connections of older adults in affordable housing. This project aims to advance our understanding
of the perspectives of local stakeholders in affordable housing on the social connections of older adults.

Methods: Approximately 5 semi-structured interviews were conducted between July 2021 and October
2021 with local stakeholders in Baltimore’s affordable housing community in order to better understand
social connections and social isolation amongst older adults. Stakeholders included, but were not limited
to, the following positions: service coordinators, property managers, maintenance staff, and security
guards. Interviews were imported and analyzed using NVIVO12 software and a qualitative content
analytic approach.

Results: Common themes assessed included the following: engagement incentives, interventions,
technology usage, transportation, concerns over safety, ideal resources, signs of connection and
disconnection, and the impact of the COVID-19 pandemic on social connections amongst residents.
Mental health challenges, discomfort with the use of technology, and lack of transportation were all
identified as barriers to social connection amongst older adults living in affordable housing while food
incentives, gift card giveaways, and resident champions served as social connection facilitators.

Conclusion: Social isolation among older adults is a predominant concern amongst stakeholders in
affordable housing and is frequently linked with mental health challenges. In order to promote social
connections in older adults, interventions must adopt a multi-pronged approach that addresses the
psychological, financial, logistical, and technological barriers which impede the formation of social
connection within affordable housing communities.
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Assessing the impact of preoperative BMI and PMA on postoperative
complications in surgically treated pediatric sarcoma patients

Daniel An BA, Emily A. Dunn MD, Daniel S. Rhee MD

Background: Malnutrition or sarcopenia can be prognostic markers in adult and pediatric cancers,
demonstrating associations with poorer outcomes in ovarian/peritoneal, bladder, metastatic renal cell,
and hepatocellular cancers. Here, we hypothesize that sarcopenic or underweight/obese children with
pediatric sarcomas, which represents a broad set of solid tumors that are almost universally treated with
a primary resection, are at elevated risk for post-operative complications

Methods: This was a retrospective analysis of patients ages 1-24 with pediatric sarcomas treated with
primary surgical resection at JHH between 2005-2021, with follow-up through August 2021. Patient BMI
z-scores s at diagnosis and surgery were calculated, and their total psoas muscle cross-sectional areas
(tPMA) were determined at the L3-L4 and L4-5 levels using CT and MRI scans. Sarcopenia was defined
as a tPMA z-score below -2, and patients were grouped into malnutrition categories (underweight,
normal, obese) by their BMI z-scores.

Results: 71 patients treated at JHH were identified, with a mean age at diagnosis of 15.1 years (IQR
12-19). Most of the children were male (48 (68%)), white (48 (68%)), and the most common diagnoses
were osteosarcoma (24 (34%)), Ewing’s sarcoma (23 (32%)), and synovial sarcoma (10 (14%)). Mean
BMI z-score was 0.29 (SD 1.31) at diagnosis (3 (4%) underweight, 11 (15%) obese) and 0.19 (SD 1.44)
at surgery (4 (6%) underweight, 11 (15%) obese). tPMA measurements were made for 26/71 patients,
with a mean tPMA z-score of -0.99 (SD 1.44) at L3-L4. Overall, complication prevalence was higher
among patients classified as obese at diagnosis than among those with normal BMI z-scores (6/11 (55%)
vs. 16/57 (28%)). Furthermore, there were higher rates of complications among those with sarcopenia
(1/4 (25%) vs. 4/22 (18%)).

Conclusion: In children classified as obese or sarcopenic, the prevalence of any postoperative NSQIP
complications (within 30 days of surgery) was higher.
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The Association between Atrial Cardiopathy and Cerebral Microbleeds in
Ischemic Stroke Patients

David Zhao BA, Emma Gootee MS, Michelle Johansen MD

Background: Cerebral microbleeds (CMB) are small accumulations of hemosiderin associated with
ischemic stroke risk factors, but its association with atrial cardiopathy has not been fully elucidated. The
goal of this study is to determine, among ischemic stroke patients, the association between study-defined
atrial cardiopathy and CMB presence, location, and number.

Methods: Inclusion criteria were ischemic stroke patients admitted to Johns Hopkins (2015-2019) with
transthoracic echocardiography and electrocardiography. CMB were defined as small, round
hypo-intensities on T2* susceptibility weighted imaging or gradient recalled echo MRI sequences. Atrial
cardiopathy was defined as the presence of ≥1: left atrium diameter >4.0 cm (males) or >3.8 cm
(females), PR interval >200 ms, or N-terminal pro-B-type natriuretic peptide >250 pg/mL. Logistic
regression models were used to determine the association between atrial cardiopathy, and CMB
presence, location, or number, each, adjusted for potential confounders.

Results: Patients (N=120) were mean age 60 years (range 22-98), 46% female, 62% black, and 39%
were on anti-coagulation or anti-platelet medication at the time of admission. 39 (32%) participants had
≥1 CMB. Forty-six (38%) patients had atrial cardiopathy. Among study patients, atrial cardiopathy was
associated with higher odds of having CMB (OR 2.50, 95% CI 1.02-6.15). Atrial cardiopathy was
associated with lobar CMB (OR 2.33, 95% CI 1.01-5.37) in univariate analysis but not with deep CMB
(OR 0.45, 95% CI 0.13-1.54). However, the association was lost with adjustment for confounding. There
was a non-statistically significant higher relative risk of having 1 versus no CMB (RRR 2.51, 95% CI
0.75-8.37) and >1 CMB vs none (RRR 2.57, 95% CI 0.87-7.60) among those with atrial cardiopathy.

Conclusion: We found a significant association between atrial cardiopathy and the presence of CMB in
ischemic stroke patients. We cautiously suggest that atrial cardiopathy may increase subclinical embolic
risk, represented by the presence of CMB.
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Fetal Demise in MC Twins with Intermittent Absent and Reversed Umbilical
Artery Flow: Appropriately Grown vs. sIUGR Type 3

Elizabeth Schlant BS, Abby Birk, Mara Rosner MD

Background: Current obstetric standards identify intermittent absent and reversed end diastolic
umbilical artery flow (iAREDF) as pathologic only in pregnancies complicated by selective intrauterine
growth restriction (sIUGR), termed sIUGR Type 3. sIUGR Type 3 is associated with high rates of fetal
demise (Gratacos, 2004), so these pregnancies are closely monitored. To our knowledge, only seven
cases of appropriately grown monochorionic (MC) twins with iAREDF have been described (Eschbach
et. al, 2020), so outcomes are largely unknown. This is a retrospective case control study comparing MC
twin gestations complicated by sIUGR and iAREDF to MC twins with appropriately grown fetuses and
iAREDF.

Methods: We performed a retrospective chart review of cases seen at the Johns Hopkins Center for
Fetal Therapy. 250 patient charts that documented abnormal umbilical artery Doppler flow patterns were
screened for iAREDF. Patients who had twin to twin transfusion syndrome (TTTS) or complex congenital
syndromes were excluded. A Fisher's Exact test was performed to compare rates of intrauterine fetal
demise between cases with appropriate growth vs. sIUGR.

Results: We identified 20 cases of type 3 sIUGR and 10 cases of appropriately grown fetuses with
iAREDF. There was 90% survival in appropriately grown MC twin pairs with iAREDF versus 85% in
sIUGR Type 3 (p =1). Of cases with appropriate growth, there was a single case of double twin loss and
no single fetal demise. Amongst sIUGR Type 3 patients, 1/20 had double fetal demise and 2/20 had a
single fetal demise. These differences did not reach statistical significance.

Conclusion: Rates of fetal demise in our cohort were similar between appropriately grown twins and
twins with sIUGR Type 3. These results suggest that umbilical artery Doppler surveillance should be
considered to detect appropriately grown MC twins with iAREDF and that more frequent monitoring
should be considered for cases where iAREDF is identified.
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Factors associated with retention of ophthalmology trainees at academic
medical centers: a cross-sectional study

Emanuelle M. Rizk BA, Jiangxia Wang MS, Xiyu Zhao BA, Beruk E. Metiku, Katie Cho, Pranav Samineni,
Jayanth Sridhar MD, Fasika A. Woreta MD

Background: In certain specialties, physicians’ training institution has been shown to influence their
future practice location. The purpose of our study was to assess retention rates of ophthalmology faculty
at academic medical centers after residency or fellowship training and to assess factors associated with
retention.

Methods: We conducted a cross-sectional analysis of 1,246 clinical ophthalmology faculty at the 13
top-ranked ophthalmology programs in the US (as ranked by the US News and World Report). Internal
hires were defined as faculty who had completed residency and/or fellowship training at their current
institution. Statistical analyses were conducted using t-tests or Mann Whitney tests, chi-squared or
Fisher’s exact tests, and multivariable logistic regression. Multivariable logistic regression was adjusted
for gender, medical school region, years since residency graduation, advanced degrees, current
institution size, current city size, NIH funding, and number of publications.

Results: The median percentage of internal hires across institutions was 53.8% (range: 20.3%-73.0%).
Internal hires were more frequently fellowship-trained (84.7% vs. 76.3%; p<0.001) and had a greater
median number of publications (7 vs. 3; p<0.001). Among external hires, a median of 31.6% completed
residency and a median of 52.6% completed fellowship at another of the 13 top-ranked ophthalmology
programs (range: 7.3%-47.4% and 15.9%-65.0%, respectively). In multivariable analysis, recent
graduates (adjusted OR=0.98, CI=0.97-.0.99, p<0.001) and faculty with NIH funding other than an R01
(reference: no funding, adjusted OR=1.71, CI 1.07-2.75, p=0.026) were more likely to be internal hires.

Conclusion: Training institution has a substantial impact on institution of practice, with over one half of
faculty at the 13 top-ranked ophthalmology programs being internal hires from residency or fellowship.
These results may be beneficial for trainees to take into consideration when selecting training programs.
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Static and Dynamic Functional Connectivity of Language Task fMRI Using
Graph Theory

Felicia Wang BA, Sejal Ghate BTech, Craig Jones PhD, Haris Sair MD

Background: Functional Magnetic Resonance Imaging (fMRI) can noninvasively reveal brain activity in
response to tasks such as language. Language function has been associated with cortical areas found
primarily across the frontal (including Broca’s area) and temporal (including Wernicke’s area) lobes
usually lateralized to the left side in right-handed people. Typically, fMRI analysis involves qualitative
descriptions of activity localization. Newer methods of quantifying connectivity have been applied to
fMRI, such as graph theory. The goal of the present study was to characterize the connectivity of
language areas using fMRI with graph network measures and dynamic analysis to understand strength
and temporal relationships within the language network.

Methods: Task-based fMRI scans were acquired from 96 subjects with gliomas who underwent a
sentence completion task for pre-surgical planning. Following standard data preprocessing, time courses
from 1000 regions of interest were compared between task and rest states. A sliding window approach
was used to study dynamic temporal changes of functional connectivity. Community detection algorithms
were used to cluster regions based on connectivity.

Results: Connectivity during rest periods was distributed randomly across the cerebral hemispheres. In
contrast, connectivity of task periods demonstrated strong connections between the inferior frontal gyrus
(IFG), dorsolateral prefrontal cortex (DLPFC), superior temporal lobe (STL), and pre-SMA of the left
hemisphere. These areas were represented within one community cluster at a high network sparsity.
Dynamic connectivity analyses first highlighted internal connections within the frontal, temporal, and
pre-SMA areas. Connections were then observed between pre-SMA and frontal regions, followed by
DLPFC and STL, then pre-SMA and STL, and finally IFG and STL.

Conclusion: Graph theoretical calculations can be applied to language task fMRI data and shows
community structures delineating expected regions of language function. With dynamic connectivity
analysis, one can visualize temporal changes in network communication during language processing.
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Feras Shamoun Poster B Zoom Room 7- Clinical Science

Outcomes of burn patients with pre-existing HIV, Hepatitis B, and Hepatitis C
viral infections

Feras Shamoun BSc, Arya Akhavan MD, Lucas Rivera, Kimberly Khoo MPH, Tomer Lagziel BSc, Emily
Werthman RN, Julie Caffrey MD, Scott Hultman MD

Background: Burn-related immunosuppression makes patients susceptible to infections, but it is unclear
how pre-existing viral conditions impact burn complications and mortality. Currently, few studies
investigate the impact of pre-existing viral infections on the clinical course of burn injuries. In this study,
we investigate the effect of pre-existing HIV, hepatitis B (HBV), and hepatitis C (HCV) on the clinical
outcomes of burn patients

Methods: A retrospective review was performed of patients with prior HIV, HBV, or HCV infections
admitted or managed by our burn center between 2017-2021. Clinical and dempgraphic data were
gathered. Outcomes were compared between the burn and wound patient cohorts. Descriptive data were
reported, and comparative analysis was performed using Student’s T-test and Fisher’s exact test.

Results: We identified 65 patients who were admitted a total of 87 times. Of these admissions, 48
(55.2%) were for burns, 37 (42.5%) were for complex wound care, and 1 (1.3%) was for both reasons.
Burn mechanisms included flame (n=27, 56.3%), scalds (n=8, 16.6%), contact (n=5, 10.4%), frostbite
(n=5, 10.4%), electrical (n=2, 4.2%), and chemical burns (n=1, 2.1%). Affected surface area had a
median of 10.3% (IQR=14.6) and 5.4% (IQR=8.3) in the burn and non-burn cohorts, respectively. Overall
mortality rate was 7%, median length of stay (LOS) was 19 days (IQR = 22), and the 30-day readmission
rate (RR) was 18.6%. There was no significant difference between mortality rate, LOS, or RR between
burn and chronic wound cohorts. Furthermore, there was no significant difference in the mortality rate
between all patients with prior HIV, HBV or HCV and the overall population admitted to the burn center
period (p=0.23)

Conclusion: Outcomes of burn and chronic wound patients with prior HIV, HBV, or HCV infections were
similar. Additionally, prior viral infection in patients had no effect on clinical outcomes when compared to
the general population of admitted patients.
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Is Operative Repair of Ballistic Femoral Neck Fractures a Viable Treatment
Option?

Henry T. Shu BS, Davis L. Rogers MD, Greg M. Osgood MD, Babar Shafiq MD, MSPT

Background: Ballistic femoral neck fractures are exceedingly rare and often due to gunshot injury. To
date, there are no studies that examine outcomes after operative repair of these fractures. The purpose
of this study is to describe the outcomes following operative repair of ballistic femoral neck fractures.

Methods: All femoral neck fractures treated at Johns Hopkins Hospital between October 2013 and
February 2021 were retrospectively reviewed. Inclusion criteria included patients with ballistic femoral
neck fractures and patients with closed, blunt injury femoral neck fractures that received open reduction
and internal fixation (ORIF). Primary outcomes included nonunion, any revision surgery, osteoarthritis,
and avascular necrosis. An unpaired T-test was used to compare quantitative variables between groups.
A Fisher’s exact test was used to compare categorical variables between groups.

Results: Eight patients with ballistic femoral neck fractures were identified and compared to 21 closed
fractures. Median follow-up was 11 months (IQR = 12). There was a significantly greater proportion of
smokers (P = .038) and illicit drug users in the ballistic fracture cohort (P = .003). At final follow-up, only
42.9% ballistic femoral neck fractures survived treatment whereas 57.1% of closed femoral neck
fractures survived (P = .659). When considering just the displaced ballistic fractures, there was a survival
rate of 33.3% and a nonunion rate of 66.7%. Ballistic femoral neck fractures had a higher rate of
nonunion compared to closed fractures (57.1% versus 28.6%, P = .386).

Conclusion: Our results demonstrate that operative repair has only a 42.9% survival rate in ballistic
femoral neck fractures. Furthermore, displaced ballistic fractures had a nonunion rate of 66.7%. The poor
outcomes following operative repair of these injuries suggest that hip arthroplasty may be a primary
treatment option for these patients. Further largescale multicenter studies are required to elucidate the
optimal treatment of these devastating injuries.
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Non-Resectional Cordal Repair for Barlow Mitral Valve Disease

Isabella Florissi, BA, Matthew Acton MD, Chetan Pasrija MD, Ishani Patel, Eric Etchill MD, Rachael
Quinn PhD, James S. Gammie MD

Background: Barlow disease of the mitral valve is characterized by annular dilation, bileaflet prolapse,
intercordal hooding, and thickened leaflets. Current repair techniques involve leaflet resection and/or
artificial cordal insertion. The aim of this study is to assess outcomes of mitral valve repair for Barlow
disease.

Methods: Patients included in this analysis underwent mitral valve repair between January 2004 and
November 2021. Barlow disease was defined by repair technique ( two neocords implanted on the
anterior leaflet combined with repair of posterior leaflet prolapse) and direct observation. Clinical and
echocardiographic follow-up was performed.

Results: Of 2798 patients undergoing mitral valve operations, 7% (n=184) had Barlow disease. The
patient population was 65% (119/184) male. Median age was 62 (IQR: 52-70) years. Median
preoperative ejection fraction was 60% (IQR: 50-65). The repair rate was 100% (184/184). In patients
receiving non-resectional cordal repair (86% (158/184), (Figure 1)) the median number of cordal pairs
placed on the anterior and posterior leaflets was 2 (IQR:2-3) and 4 (IQR: 3-4). Median cross clamp and
bypass times were 98 (IQR: 81-119) and 118 (IQR: 91-137) minutes. The incidence of return to bypass
for systolic anterior motion of the mitral valve, perioperative death, stroke, and renal failure was 2%
(4/184), 1% (2/184), 0% (0/184), and 0% (0/184). At discharge, 93% (170/182) patients had no/trace, 6%
(11/182) had mild, 1% (1/182) had moderate mitral regurgitation. Rates of clinical and echocardiographic
follow-up were 91%(166/182) and 88% (161/182) at median 2.3 (IQR: 0.8-5.2) and 2.0 (IQR: 0.2-4.5)
years postoperatively. At latest follow-up, 3% (5/166) patients required reoperation, 63% (101/161)
patients had no/trace, 26% (42/161) patients had mild, 8% (13/161) patients had moderate, and 3%
(5/161) patients had severe mitral regurgitation.

Conclusion: Non-resectional artificial cordal repair for Barlow disease is safe, reproducible, durable, and
enables high rates of mitral valve repair for this complex pathology.
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Lateral Chest X-rays Improve Deep Learning Model Performance in
Classifying Thoracic Adenopathy

Ishan Mazumdar BS, Peter I. Kamel MD, Paul H. Yi MD, Harrison Bai MD, Cheng Ting Lin MD

Background: Detection of pulmonary pathology on chest radiographs (CXR) emphasizes the frontal
projection. The lateral CXR, obtained in many settings, could benefit CXR deep learning models in
detecting abnormalities. A deep convolutional neural network (DCNN) trained to detect thoracic
adenopathy will perform better when trained on both frontal and lateral radiographs, compared to ones
trained on only frontal or lateral radiographs.

Methods: Our training/validation set was 2107 frontal/lateral CXR pairs (1876 without adenopathy, 231
with adenopathy) from publicly available datasets (PadChest and Radiopaedia.org). Our test set was 129
frontal/lateral CXR pairs (54 without adenopathy, 75 with adenopathy) from Johns Hopkins sarcoidosis
patients. Chest CT scans obtained within 2 weeks of the radiographs served as ground-truth.

We trained a two-step DCNN pipeline on frontal radiographs using RetinaNet with pre-trained weights.
First, we cropped the hilum on each radiograph. Then, we trained a 15-layer DCNN model to classify
adenopathy (with 80:20 split between training and validation data). Model inference was performed on
the test set. Using the pipeline, we obtained ten frontal models. Lateral models were trained identically.
Composite models were generated by averaging probability scores from frontal and lateral models.
Performance was evaluated using area under the receiver operating characteristic curves (AUC).

Results: The frontal CXR models had lower AUC on the external test set (mean 0.607, range
0.519-0.658) compared to the lateral CXR models (mean 0.732, range 0.693-0.803). The combined
models demonstrated a further improvement (mean 0.759, range 0.725-0.797). Combining the
best-performing models produced a model with AUC of 0.815.

Conclusion: Deep learning models for detecting thoracic adenopathy performed better when trained on
lateral CXRs compared to frontal CXRs, with further improvement when incorporating predictions from
both projections. This is analogous to radiologists who use both projections to glean synergistic
diagnostic details.
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Clinical Outcomes in Patients Undergoing Reverse Shoulder Arthroplasty
for Dislocation Arthropathy

Jim Lu BA, Punyawat Apiwatanakul MD, Prashant Meshram MS, DNB, Vahe Varzhapetyan MD, Ridge
Maxson BS, Umasuthan Srikumaran MD, Edward McFarland MD

Background: Dislocation arthropathy (DA) of the shoulder is an advanced arthritis in patients with a
previous history of recurrent glenohumeral dislocations with or without stabilization surgery. The goal of
this retrospective study was to evaluate the clinical results of reverse shoulder arthroplasty (RSA) in DA
patients compared to those with primary osteoarthritis (OA) with glenoid bone loss.

Methods: Of 17 patients with DA who underwent RSA by one surgeon between 2011 and 2019, 13 had
minimum follow-up of 2 years. 6 (46%) of these 13 had a prior stabilization surgery. These 13 patients
with DA were compared to a cohort of 13 OA patients from our institutional database who were matched
for demographic characteristics, glenoid retroversion, and type per modified Walch classification. All
patients had RSA using lateralized glenoid, a 135 neck shaft angle and uncemented humerus. All
patients had a standard baseplate implanted with eccentric reaming of the glenoid without bone graft.

Results: None of the patients in both DA and OA group had a baseplate failure or dislocation or required
a prosthesis revision at the final follow up. In terms of complications, the overall complication rate was
similar in the DA and control groups (15% vs 8%, P=0.27). Both DA and OA group patients had
statistically and clinically significant improvements in patient reported outcomes (PROs) and range of
motion (ROM) at the final follow up as compared to preoperative status. Furthermore, there was no
statistically significant difference in PROs and ROM between DA and OA groups.

Conclusion: With the numbers available, this single institution study found that the clinical results of
RSA for DA treated with eccentric reaming alone are comparable to the results of a matched cohort of
OA patients with similar treatment. In the short run, this is a valid treatment strategy in patients with DA.
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Molecular and clinical features of patients with glioblastoma treated with
targeted therapy at Johns Hopkins Medicine

Michael Chang BS, Taibo Li BS, Khoa Pham MD, Pratiksha Boinapally, David Kamson MD PhD, Matthias
Holdhoff MD PhD, Byram Ozer MD PhD, John Laterra MD PhD, Carlos Romo MD, Jaishri Blakely MD,

Stuart A. Grossman MD, Charles G. Eberhart MD PhD, Karisa C. Schreck MD PhD

Background: Recent updates to the WHO classification of gliomas have expanded the role of molecular
testing in the diagnosis of glioma. Here, we analyzed clinical and genomic data from patients with
glioblastoma (GBM) treated at Johns Hopkins Medicine to characterize the use and outcomes of
treatment with targeted therapies.

Methods: We identified clinical and molecular features from patients with GBM treated at Johns Hopkins
for whom NGS was obtained between 11/2017 and 05/2021. Patients treated with targeted therapy were
identified through the clinic panels of neuro-oncology providers at Johns Hopkins. Targetable alterations
were defined as mutations against which targeted therapies are in clinical trial development or clinical
use for other cancers.

Results: 277 patients with GBM at time of diagnosis were identified. The median age at diagnosis was
61.6 years (range 0.5-85.8), and 115/227 (41.5%) patients were female. The median overall survival was
13.8 months (95% CI, 12.6 to 17.2). MGMT promoter methylation was detected in 91 tumors (33%) and
the median survival of this subgroup was 19.4 months. Alterations in putatively targetable genes were
detected in 252/277 (91%) tumors, most commonly occurring in EGFR (44.4%), PTEN (36.8%), NF1
(14.1%), CDK4 (12.3%), PIK3CA (11.9%), MDM2 (10.1%), PDGFRA (7.6%), KIT (7.2%), NTRK1/2/3
(5.1%), IDH1 (4.0%), and BRAF (3.2%). 15 patients (5.4%) received targeted therapy including BRAF,
MEK, PARP, EGFR, HDAC, or MDM2 inhibitors. 3 patients received targeted therapy as part of a first-line
regimen, 9 at first recurrence, and 3 following at least two other lines of therapy. 4 patients on targeted
regimens (27%) achieved a clinical response as determined by their treating clinician.

Conclusion: Next generation sequencing is routinely used to improve classification of gliomas. It is also
useful to identify potentially targetable alterations, though only a small subset of these alterations have
impacted clinical treatment or patient outcome to date.
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Distinguishing Glaucoma, Cataract, and Suspect Glaucoma based on Visual
Symptoms

Michael Quintero BA, Aleksandra Mihailovic MA, Pradeep Ramulu MD

Background: Patients with different eye diseases report varying visual symptoms of potential diagnostic
value. The purpose of our study was to compare commonly reported visual symptoms in glaucoma,
glaucoma suspect, and cataract patients, and to determine the set of patient-reported symptoms that
may be used to differentiate these eye diseases.

Methods: Patients responded to a visual symptoms questionnaire rating the frequency and severity of 28
symptoms on a scale of 1 (never/not at all) to 4 (very often/severe). Visual acuity (VA) was defined by
Snellen chart. Univariate logistic regression was used to determine which symptoms may differentiate
glaucoma patients from glaucoma suspect and cataract patients; as well as cataract patients from
glaucoma suspects. For each comparison, symptoms that were significant in univariate logistic
regression were carried forward in multivariable logistic regression using backward stepwise selection to
determine the set of symptoms that best differentiates glaucoma, glaucoma suspect, and cataract
patients. Bonferroni correction (p≤0.05) was applied to account for multiple comparisons.

Results: A total of 241 patients (79 glaucoma; 94 suspects; 68 cataract) with mean age 67.2 ± 13.4
years were included. Just over half (56.9%) were female while 38.6% were employed. Mean worse-eye
logMAR VA differed across the glaucoma (0.56 ± 0.62), suspects (0.11 ± 0.16), and cataract (0.62 ± 0.46)
groups (p<0.001). Multivariable logistic regression showed that, as compared to suspects, glaucoma
patients were more likely to report little peripheral vision (OR 11.29, 95% CI 3.73-34.16), one eye having
better vision than the other eye (OR 5.48, 95% CI 1.33-22.64), and sensitivity to light (OR 4.85, 95% CI
1.76-13.24). Compared to cataract patients on the other hand, glaucoma patients were more likely to
report little peripheral vision (OR 7.49, 95% CI 2.58-21.78) and blind spots (OR 5.45, 95% CI
1.72-17.27), but less likely to report worsening vision (OR 0.073, 95% CI 0.025-0.22). Finally, cataract
patients were more likely to report worsening vision (OR 11.38, 95% CI 3.98-32.54) and cloudy vision
(OR 3.71, 95% CI 1.34-10.24) as compared to suspects.

Conclusion: Here we show that glaucoma, glaucoma suspect, and cataract patients report differing
visual symptoms. Asking patients about their visual symptoms may serve as a useful adjunct in
diagnosing eye diseases, optimizing patient-physician communication, and facilitating value-based
healthcare.
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Real-world persistence and adherence in subcutaneous allergen
immunotherapy: a systematic review

Michelle Park BS, Shrey Kapoor BS, Nanki Hura MD, Julie Yi BS, Sandra Lin MD

Background: Most current literature examines subcutaneous immunotherapy (SCIT) adherence for the
treatment of allergic rhinitis in closely monitored trials. The purpose of this review is to assess SCIT
adherence in real-world settings.

Methods: A literature search of PubMed, Embase, Cochrane Library, Web of Science, and Scopus for
studies performed in real-world settings which examined SCIT adherence and compliance. Paired
investigators independently reviewed all articles. Due to inconsistent use of adherence-related terms
across studies, for this review “persistence” was defined as continuing therapy and not being lost to
follow-up after initiating SCIT, and “adherence” defined as persistence in accordance with prescribed
SCIT dosing and scheduling. Article quality was assessed with a modified Newcastle-Ottawa scale;
score then converted to AHRQ standards (good, fair, and poor).

Results: The search yielded 1596 nonduplicate abstracts. Screening criteria were met by 151 articles,
and 13 of these met full inclusion criteria (n=158,991 patients). Ten (77%) studies reported persistence
rates, ranging from 16-96.4%. Five (38%) studies reported adherence rates, ranging from 15.1-80.1%.
Four (31%) studies collected original data on reasons for discontinuing SCIT—most common were
inconvenience, local side effect, and injection frequency. All studies were Oxford Level of Evidence 2b,
with good (n=7) to fair (n=6) quality.

Conclusion: Real-world SCIT persistence and adherence rates range widely, partly due to inter-study
differences in measuring and reporting adherence-related findings. Increasing the understanding of
reasons for discontinuation of SCIT may help devise strategies to maximize persistence.
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Ketogenic Diet Therapy for Epilepsy Associated with Aicardi Syndrome

Miguel A. Ramirez Sanchez, BS, Mackenzie C. Cervenka, MD, Stacey K. Bessone, RD, Eric H. Kossoff,
MD

Background: Aicardi Syndrome (AS) is a rare neurodevelopmental disorder associated with epilepsy in
females. Ketogenic Diet Therapy (KDT) represents a possible nonpharmacologic treatment in AS
patients.

Methods: All patients with Aicardi Syndrome seen at Johns Hopkins Hospital (Baltimore, MD) and Johns
Hopkins All Children’s Hospital (St. Petersburg, FL) treated with ketogenic diet therapy since 1994, were
evaluated retrospectively.

Results: Fifteen patients, ages 4 months to 34 years, were identified. Ten (67%) patients experienced a
≥50% seizure reduction after 3 months, with 3 (20%) having a ≥90% reduction. Only one patient was
seizure-free for a short period of time. The number of drugs tried prior to KDT initiation was correlated
with ≥50% seizure reduction at 3 months, 5.8 vs. 2.6 in responders versus non-responders (p=0.01). In
addition, the mean number of drugs actively received also correlated, 3.0 vs. 1.2, p=0.005. KDT was
slightly more successful in those without infantile spasms, 78% vs. 50%, p=0.33.

Conclusion: Ketogenic diet therapy was helpful in Aicardi syndrome, although seizure freedom was
rare. It was especially helpful for those who were more drug-resistant and did not have infantile spasms
at ketogenic diet therapy onset.
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Prurigo nodularis is associated with increased hepatic disease compared to
atopic dermatitis

Melika Marani BS, Thomas K. Le BS, Junwen Deng BA, Varsha Parthasarathy BS, Emma Zeng BS,
Kevin Lee BA, Shawn Kwatra MD

Background: Itch is a well-known complication of chronic liver disease, but there are limited data
characterizing the association between liver disease and dermatologic diseases that cause chronic itch,
particularly prurigo nodularis (PN) in comparison to atopic dermatitis (AD).

Methods: This cross-sectional analysis was performed using TriNetX, a global health research network
providing access to medical records. PN and AD patients were matched by age, sex, race, and BMI to
controls, who lacked any diagnosis of dermatitis. Subjects ≥18 years from 2015-2021 were included.
Comorbidities were identified by searching for the presence of corresponding ICD-10 codes for each
disease.

Results: A total of 11,263 PN (mean age 57.5±16 years, 61% female) and 52,850 AD (mean age
42.1±20.7 years, 62% female) patients were identified. When comparing PN and AD patients to controls,
PN patients had higher odds of developing any liver disease (PN:OR 2.22, 95%CI:1.79–2.75; AD:OR
1.23, 95%CI:1.07–1.41), inflammatory liver disease (PN:OR 1.76, 95%CI:1.08–2.88; AD:OR 1.54,
95%CI:1.12–2.12), acute and subacute hepatic failure (PN:OR 4.01, 95%CI:2.18–7.38; AD:OR 1.95,
95%CI:1.33–2.86), hepatocellular carcinoma (PN:OR 5.66, 95%CI:2.98–10.76; AD:OR 2.42,
95%CI:1.53–3.83), nonalcoholic steatohepatitis (PN:OR 2.76, 95%CI:1.98–3.83; AD:OR 1.57,
95%CI:1.28–1.93), fatty liver (PN:OR 1.95, 95%CI:1.69–2.24; AD:OR 1.21, 95%CI:1.11–1.31), portal
hypertension (PN:OR 6.07, 95%CI:4.00–9.20; AD:OR 2.29, 95%CI:1.75–2.98), and liver cirrhosis
(PN:OR 5.40, 95%CI:4.18–6.97; AD:OR 1.83, 95%CI:1.55–2.16). Compared to controls, PN was also
associated with hepatorenal syndrome (OR 2.40, 95%CI:1.15–5.03) and chronic passive congestion (OR
4.77, 95%CI:2.90–7.82) while AD was not. AD was associated with autoimmune hepatitis (OR 1.76,
95%CI:1.08–2.88) while PN was not.

Conclusion: In this population-level analysis, we found that PN patients had higher odds of developing
hepatic comorbidities than AD patients, highlighting the distinct systemic burden associated with PN and
guiding its management in the context of comorbidities.
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