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We are pleased to have you join us for the 15th 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 fourteen 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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12/3/232/3/23 Medical Student Research Symposium 2023 1



2/3/23 Medical Student Research Symposium 2023 2

Cover Art by Catherine Wang:

“Dreaming” is a watercolor painting based on normal midline brain
MRI scans from radiopaedia.com, an open-source platform for sharing
radiology education materials. Like many aspects of human cognition,
the use of watercolor is fluid, unpredictable, and completely made-up. I
completed it in 2016 as part of a high school art assignment about
dreams. My early interest in biology led me to take the assignment
literally: dreams originated in the brain, which was now tasked with
painting itself.

In the lab, clinic, and studio, I am constantly struck by the visual impact
of the images we work with in medicine. By producing an image that
combines advanced imaging techniques and a traditional painting
medium, I hope to address the limitations of both art and science: MRIs
allow us to see the otherwise invisible brain, but certain elements of the
human experience remain most effectively described by art. This is
therefore a reminder that integrating the two may overcome those
limitations and enhance our practice of both art and medicine.

dreaming
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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
Mark Halushka, MD, PhD

Clinical Research 
Meredith Atkinson, MD 
Kelly Gebo, MD, MPH 

Sapna Kudchadkar, MD, PhD 
Stephen Sozio, MD, MHS, MEHP 

HEART: Humanism, Ethics, 
Education and the Art of Medicine 

Joe Carrese, MD, MPH 
Gail Geller, ScD, MHS 

History of Medicine 
Nathaniel Comfort, PhD 

Public Health Research 
Eric Bass, MD, MPH 

Bhakti Hansoti, MBChB, PhD, MPH

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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12:00 - 12:15 PM Registration & Lunch

12:20 - 2:oo PM Podium Session

AMEB 150 Lecture Hall

2:00 - 2:45 PM Poster Session A

AMEB 2nd Floor Atrium

2:45 - 3:30 PM Poster Session B

AMEB 2nd Floor Atrium

3:30 - 3:40 PM Refreshments

3:40 - 4:45 PM Oral Presentation Session

AMEB Rooms: 226, 260, 320, 326, 341, 
342, 343, 344, 345 

4:50 - 6:00 PM MSRS Award Ceremony featuring

Keynote speaker,
Dr. Robert Siliciano
Lessons from a career in HIV research
AMEB 150 Lecture Hall

msrs 2023 
Program Schedule
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keynote speaker 
Professor of Medicine
Joint Appointment in Molecular Biology and Genetics
Professor of Pharmacology and Molecular Sciences

Robert Siliciano, MD, PhD is a Professor of Medicine
in the Infectious Diseases Department, member of the
National Academy of Sciences, and Investigator in the
Howard Hughes Medical Institute. In his research, he
studies HIV-1 infection, latency, and antiretroviral
therapy (ART). His lab was the first to demonstrate the
significant barrier that latent HIV-1 infection in CD4+ T
cells presented to the cure of HIV-1. His lab also studies
the immunology of HIV, with particular interest towards
patients who can control HIV-1 without ART.

Robert Siliciano, MD, PhD
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The MSRS Organizing Committee would like to thank the
following people for their support putting this website and
event together. Without their help, this day would not have
been possible.

Faculty Judges
The Office of Student Affairs
The Scholarly Concentrations Faculty
Dr. Stephen Sozio
Delena Dodd
Mark Dodd
Rick Herrmann
Robert Kearns

acknowledgements
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Kathleen Ran
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Kevin Yu
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MSRS would not have been possible without the time and effort 
of our incredible faculty judges:
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Podium History of Medicine

Hospitales y Jefes: The Role of the Hospital System in 
supporting the Guatemalan Military Regime 

Background: A cornerstone of medicine is that information shared with physicians
contributes to patient wellbeing. In Guatemala, a United States’ backed coup of
President Jacobo Árbenz in 1954 led to authoritarian military rule for the next 36 years.
Appointed to the presidency by the US, Carlos Castillo Armas revolutionized the
Guatemalan National Police (NP), and the election of Efraín Ríos Montt led the country
into La Violencia. The period between 1975-1985 is decisively noted as the NP’s most
violent and active period, establishing social control that spanned public and private
sectors, including the medical system.

Methods: Focusing on the years of heightened terror, 1975-1985, I consulted the
Historical Archives of the NP. Contextual support was provided by archival documents
within El Centro de Investigaciones Regionales de Mesoamérica.

Results: Archival documents revealed intimate interactions between the government,
the NP, and various hospitals. Hospital admissions logs were shared with the NP,
focusing on patients with gunshot wounds or from areas with known counter-
government activity. I found documents detailing hospital surveillance and government
sanctioned police kidnappings within hospitals. I uncovered secret codes used to trade
hospital information. Hospitals were considered vital components of the military
regime’s control, underscored by the discovery of an undercover police agent working in
Guatemala’s main hospital.

Conclusion: The practice of medicine is not inherently benevolent, and physicians can
be subject to the influence of the political systems they operate in, including being
compelled to collude in the surveillance, disappearance, and ultimately torture and death
of those deemed enemies to the state. Medical mistrust can span beyond the doubt of a
treatment option or diagnosis. For those seeking medical treatment, hesitancy to share
personal details may reflect experience with a subverted medical system and fear that
providing information could lead to their disappearance from the same hospital they
sought out for care.

Emily Rodriguez BS, Elizabeth O'Brien PhD

12:20 pm
Lecture Hall
150
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Podium

Multiple vessel compression of the trigeminal nerve is 
associated with worse outcomes in trigeminal neuralgia 
following microvascular decompression

Backgroud: Trigeminal neuralgia (TN) is a debilitating neuropathic condition of
orofacial pain, most commonly attributed to vascular compression of the trigeminal
nerve. Whether the number of compressive vessels in TN impacts pain outcomes after
surgical treatment with microvascular decompression (MVD) is unknown.

Methods: We reviewed all TN patients who underwent MVDs at Johns Hopkins
Hospital from 2007-2020. The number and identity of compressive vessels were
identified intra-operatively, and used to categorize patients into single or multiple
compression cohorts. Adjusted ordinal regressions were performed to assess the
relationship between the number of compressive vessels and Barrow Neurological
Institute (BNI) pain scores at last follow-up. Time to post-operative pain recurrence was
compared using Kaplan-Meier survival analyses and log-rank tests. Factors associated
with pain recurrence were identified using an adjusted Cox proportional hazards
regression.

Results: Of 877 TN patients reviewed, 293 (33.4%) were male, and the average age at
diagnosis was 54.6 ± 14.6 years. Multiple compression was identified in 381 (43.4%)
patients. A greater number of arteries (aOR [95% CI]: 1.14 [1.01, 1.27]; p=0.03) and
veins (1.16 [1.02, 1.34]; p=0.03) were associated with higher pain scores at final follow-
up. A higher risk for pain recurrence was associated with a larger number of arteries
(aHR [95% CI]: 1.33 [1.13, 1.57]; p=0.01) and veins (1.49 [1.24, 1.79]; p=0.01). Pain
recurrence occurred following a shorter post-operative pain-free interval for patients
with multiple compressive vessels (8.1 months vs 14.5 months; χ²=26.94; p<0.001).

Conclusion: TN patients with multiple compressive vessels exhibit higher pain scores
post-operatively and incur greater risk for pain recurrence, which occurs following a
shorter pain-free interval compared to patients with singular compression. These results
may help inform pre-operative patient counseling, and contribute to a growing
understanding that vascular compression may present cumulative neuro-inflammatory
insult serving as a primary driver of TN pain pre-operatively and post-operatively.

Raymond J. So AB, Anita L. Kalluri BA, Joshua Materi BS, Sumil K. Nair BA, Michael 
Lim MD, Judy Huang MD, Chetan Bettegowda MD PhD, Risheng Xu MD PhD

12:32 pm
Lecture Hall
150
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Peripheral and tumor T cell repertoire reshaping reflects 
clinical outcomes with combined radiation and 
immunotherapy for patients with non-small cell lung 
cancer
Justin Huang MS, Zineb Belcaid MD, Willemijn Theelen MD, James White PhD, 
Archana Balan MS, Chris Cherry BS, Noushin Niknafs PhD, Paul Baas MD PhD, 
Rachel Karchin PhD, Valsamo Anagnostou MD PhD

12:44 pm
Lecture Hall
150

Backgroud: Immune checkpoint inhibition (ICI) targeting the programmed death-
ligand/programmed death 1 (PD-L1/PD-1) pathway is first-line treatment for advanced
non-small cell lung cancer (NSCLC). Nevertheless, many patients do not respond to ICI,
especially in the context of tumors with low PD-L1 expression and/or tumor mutation
burden (TMB). Several therapeutic strategies have been considered to sensitize tumors
to ICI including radiation therapy, which induces tumor death at non-target sites through
extra-tumoral activation of T cells that recognize antigens released from cancer cells
destroyed at the target site (abscopal effect). ICI and radiation dual therapy has shown
promise in improving outcomes for patients with NSCLC, but the therapeutic
mechanism remains unclear..

Methods: In this study, we investigated whether the combination of pembrolizumab and
stereotactic body radiation therapy (SBRT) may induce greater expansion of intra-
tumoral and blood T cells in NSCLC patients, particularly those with tumors with low
PD-L1 expression/TMB, than pembrolizumab alone. We leveraged serial blood and
tumor samples from 31 patients with stage IV NSCLC who received either
pembrolizumab monotherapy (control, n=13) or SBRT then pembrolizumab (n=18) on
the PEMBRO-RT Phase 2 clinical trial (NCT02492568). TCR CDR3 Vb sequencing
data was generated from pre- and on-treatment (12 weeks post-baseline) blood and
tumor samples to compare T cell clonotypic dynamics between the cohorts.

Results: We observed significantly more newly expanded T cell clones on therapy in
both compartments within the SBRT arm compared to the control arm (mean 16.17 vs
7.54 , p=0.022 in tumor; 4.56 vs 1.00, p=0.039 in blood). Adjusting for PD-L1
expression and TMB, TCR clonotypic expansions were still enriched in the SBRT group.

Conclusion: These findings suggest that SBRT-pembrolizumab combination therapy
may result in greater clonotypic expansions of new intra-tumoral and circulating T cells
(supporting emergence of an abscopal effect) compared to pembrolizumab alone and
may be effective for patients with low-TMB, low-PD-L1 NSCLC.

Basic Science
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Postpartum Readmission in Maryland by Race/Ethnicity
Sonia Hamilton BS, Sarah Olson MPH, Kristin Voegtline PhD, Shari M. 
Lawson MD.

12:56 pm
Lecture Hall
150

Background: In Maryland, 81% of pregnancy-related deaths occurred in the postpartum
period (2013-2017). We sought to compare postpartum readmission rates and indications
by race/ethnicity to better understand disparities in maternal mortality.

Methods: In this retrospective study (2016-2019), childbirth hospitalizations from the
Maryland State Inpatient Database for childbearing age patients were analyzed.
Indication for readmission within 60 days postpartum was described. Multivariable
logistic regression models were employed to determine whether rates of postpartum
readmissions changed by race/ethnicity, adjusting for maternal and obstetric
characteristics.

Results: Among total deliveries (n=260,778), 3,914 patients (1.5%) were readmitted
within 60 days of delivery. The most common primary diagnoses at readmission were
hypertension and infection. The prevalence of readmission was 1.2% for White patients,
2.3% for Black patients and 1.2% for Hispanic patients (p<0.0001). Black patients had
the highest rates of readmission for hypertensive disorders (37%, p<0.0001). In models
adjusted for maternal age, income, insurance status, and comorbidities, Black patients
were more likely to be readmitted than white patients (OR 1.64, CI 1.52-1.77). The
majority of readmissions occurred in the first week after delivery; however, Black
patients had higher rates of readmission in the second week relative to all other groups
(p<0.0001).

Conclusion: Hypertension is a leading indication for postpartum readmission in
Maryland. Black patients were more likely to be readmitted for hypertensive disorders
of pregnancy and to have delayed readmission relative to other race/ethnic groups.
Maryland public health officials should address disparities with interventions targeting
racial and ethnic minorities, patients at risk for hypertensive disorders, and barriers to
timely care.
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“We are a Forgotten People”: Perspectives on Mental 
Health and Suicide among New York City Yellow Taxi 
Drivers
Matthew Kelly PhD MPH, Bessie Liu BS, Hana Minsky BS, Paul Nestadt MD, 
Joseph Gallo MD MPH

1:08 pm
Lecture Hall
150

Background: In 2018, news broke of a suicide epidemic among New York City taxi
drivers. The deaths precipitated widespread media coverage discussing drivers’ struggles
to survive the introduction of ride-share app services while managing the debts they
incurred from purchasing NYC taxi medallion licenses (mean debt: $600,000). In a span
of months, a community of mostly first-generation immigrants with limited access to
mental health services became the subject of focused discourse concerning suicide. This
study seeks to fill a gap in our understanding of the crisis by ascertaining drivers’
reflections on their workplace stresses, strategies for responding to these stresses, and
perspectives on discourse surrounding driver suicides.

Methods: Utilizing an inductive life-history-informed qualitative approach, we
conducted 90-minute interviews with current NYC yellow taxi drivers. Participants were
recruited on-site from NYC airport taxi lots, with additional recruitment through
snowball sampling. Interviews explored participants’ perspective on changes in their
industry, experiences of stress, responses to stress, perspectives on the medical system,
and opinions regarding public representations of driver mental health. Using NVivo
software (QSR International), a team of four coders reached consensus on themes.

Results: Interviews with 22 drivers uncovered multiple sources of stress in addition to
those portrayed in the media. These include discrimination, verbal and physical
violence, familial conflict, isolation, and concerns with media representations of driver
suicides. Interviews further reveal that most drivers lack strategies to sufficiently
manage stress, few have sought help from mental health professionals, and few have
been asked about workplace stress by primary care providers.

Conclusion: This study expands our understanding of workplace mental health by
documenting the perspectives of a diverse, historically vulnerable community whose
voices are often elided from mental health care discussions. Their perspectives provide a
blueprint for research investigating the mental health of marginalized communities
affected by transformations in economic systems.
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RBP3 Knockout as a Genetic Model for Myopia in 
Retinitis Pigmentosa
August Bratti BA, Kerstin Braunstein PhD, Jefferson Doyle MBBCh MD PhD 
MHS

1:20 pm
Lecture Hall
150

Background: Retinitis Pigmentosa (RP) is an inherited retinal degeneration caused by
more than 40 genes. RP is associated with early progressive peripheral visual field loss
and night vision issues, with visual acuity affected later. Certain causal genes can
display unique features. Retinol Binding Protein 3 (RBP3) mutations are known to cause
RP associated with very high myopia. The purpose of our study is to characterize eye
growth in wildtype (Rbp3+/+), knockout (Rbp3-/-), and heterozygous (Rbp3+/-) mice
from 2 to 6 months of age and determine the relationship between myopia and the
progression of retinal degeneration.

Methods: Using a C57BL/6J background, cohorts of wildtype (WT), heterozygous, and
knockout mice were generated. Eye growth was assessed at 2 months, 4 months, and 6
months of age using a Haag-Streit Lenstar. The axial length (AL), central corneal
thickness (CCT), lens thickness (LT), anterior chamber depth (ACD), posterior chamber
depth (PCD), and retina thickness (RT) were assessed.

Results: At 2 months of age, AL was increased in knockout mice compared to WT
(p<0.0001). The increase in AL was selectively due to increased PCD in knockout mice
(p<0.0001), while there was no difference in ACD between the two genotypes (p=0.16).
RT was decreased in knockout mice compared to WT (p<0.0001), indicative of retinal
degeneration. There was no difference between wildtype and heterozygous mice for any
parameter.

Conclusion: Our data shows that Rbp3 knockout mice recapitulate the AL changes seen
in patients who harbor RBP3 mutations. This gives us the opportunity to mechanistically
explore why RBP3 mutations cause high myopia in the context of RP. It will also allow
us to determine whether pharmacological inhibition of excess eye growth in Rbp3
knockout mice will rescue, exacerbate, or have no effect on the retinal degeneration.
This has important clinical implications for patients whose RP is caused by mutations in
genes that also lead to high myopia.



Andrew Ly

Medical Student Research Symposium 2023 212/3/23

Podium Clinical Science

CD19-directed CAR T-cell therapy for 
relapsed/refractory B-cell non-Hodgkin lymphoma and 
acute lymphoblastic leukemia is feasible for older patients 
in outpatient setting
Andrew Ly BS, Khaled Sanber MD PhD, Hua-Ling Tsai MS, Angela Ondo, BS 
MT(ASCP), Kathy Mooney APRN, Audra Shedeck CRNP, Philip Hollingsworth 
Imus MD, Nina Wagner-Johnston MD, Tania Jain MBBS

1:32 pm
Lecture Hall
150

Background: Chimeric antigen receptor T-cell therapy (CAR-T) is an immunotherapy
for various relapsed/refractory hematologic malignancies. However, data on the safety
and feasibility of outpatient administration in older patients is limited. This study
examines outcomes of outpatient CAR-T in patients ≥65 years old (yo) compared to
those <65 yo.

Methods: We performed a retrospective analysis of all CAR-T patients at Johns
Hopkins from the start of CAR-T administration (1/15/2019) until 8/31/2022. Responses
and toxicities were graded using Lugano, ZUMA-3, and Consensus Grading criteria.
“Recovery” was defined as hemoglobin > 8g/dL and platelets > 50,000/µL without
transfusion in 2 weeks and 1 week, respectively; ANC > 1,000/µL and WBC > 3,000/µL
without growth factors in 2 weeks. Responses, hospitalization rates, toxicities,
infections, and hematologic recovery were compared using Fisher’s exact, Wilcoxon
rank-sum, and Chi-square tests.

Results: Fifty-two patients were included, 15 (28.8%) of which were ≥65 yo. In both
age groups, 46% had complete/partial responses. No significant difference in
hospitalization was found (80% ≥65 yo vs. 78% <65 yo, p>0.99). ICU admission rates
for both groups were 17% with a median duration of 2 days. Cytokine release syndrome
occurred in 73% of older vs. 76% of younger patients (p=0.807); all cases excluding one
older patient were mild grade. Immune effector-cell associated neurotoxicity syndrome
(ICANS) occurred in 54% of older vs. 30% of younger patients (p=0.224), 73% vs. 86%
of which were mild, respectively. No toxicity-related deaths were noted. Infection rates
were 7% in older vs. 21% in younger patients (p=0.257). Hematologic recovery was
comparable excluding platelets, which occurred more in older patients (100% vs. 76%,
p=0.046).

Conclusion: Our study demonstrates the feasibility of outpatient CAR-T in all ages but
is limited by a small sample size. We note higher ICANS rates in older patients,
although not statistically significant, which can be managed with hospitalization as
needed.
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To replace the bone flap or not? An investigation of 
neurosurgical decision-making and patient outcomes 
following traumatic subdural hematoma
Kathleen R. Ran AB*, Tej D. Azad MD MS*, Saket Myneni BS, Divyaansh Raj BS, 
Chetan Bettegowda MD PhD

1:44 pm
Lecture Hall
150

Background: Patients with traumatic acute subdural hematoma (aSDH) may require
emergent neurosurgery, via craniotomy or craniectomy. While replacement of the native
bone flap (i.e. craniotomy) mitigates downstream complications, craniectomy may be
associated with better survival outcomes due to sustained brain decompression.
Currently, there is a lack of consensus on the optimal surgical strategy. We hypothesized
that patient-level variables during acute presentation may influence surgeon decision-
making and impact clinical outcomes.

Methods: We conducted a multi-center retrospective review and identified surgical
patients with traumatic aSDH. We collected data on patient demographics, clinical
presentation, radiographic features, and operative factors. Univariate analyses and
multivariable logistic regression were used to identify variables associated with surgical
approach. The effect of surgical approach on clinical outcomes was determined using
propensity score matching based on age and sex.

Results: We identified 157 patients who underwent either decompressive craniotomy
(N=95) or craniectomy (N=62) for aSDH. Craniectomy patients were on average 21.4
years younger (p<0.0001) and more likely to be male (0.81 vs 0.61, p=0.01). On initial
imaging, craniectomy patients had a higher incidence of skull fracture (0.73 vs 0.24,
p<0.0001), cisternal effacement (0.34 vs 0.12, p=0.001), and sulcal/fissure effacement
(0.40 vs 0.23, p=0.02). On presentation, craniectomy patients had lower GCS (7.6 vs
11.1, p<0.0001). Multivariable logistic regression identified that lower GCS, sulcal
effacement, younger age, and male sex were independently associated with craniectomy.
Non-adjusted logistic regression suggested that craniectomy was associated with
inpatient mortality. However, this effect was abrogated after propensity score matching
to control for patient age and sex. Even after further controlling for initial GCS, neither
surgical approach was associated with inpatient mortality.

Conclusion: We identified multiple independent associations with surgical approach for
aSDH. After propensity score matching, neither surgical approach was associated with
inpatient mortality, suggesting that craniotomy may mitigate long-term complications
without compromising the survival benefits of surgical decompression.
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The American Medical Bureau to Aid Spanish 
Democracy (AMB): Activism and Surgical Advances 
During the Spanish Civil War
Reed Jenkins BA, Nathaniel Comfort PhD

3:40 pm
Room 226

Background: The Spanish Civil War raged from 1936-1939 as insurrectionary forces
sought to overthrow the Spanish Republic. The American Medical Bureau to Aid
Spanish Democracy (AMB) was organized to support the Spanish Republic and provide
medical care to troops and civilians. This project explored some of the significant gaps
in the historiography surrounding the motivations, contributions, and outcomes of the
AMB.

Methods: I conducted primary research at the NYU Tamiment Library, home to the
papers of many prominent AMB figures. I supplemented these sources with interviews,
journals, records, and unpublished manuscripts from the era. Finally, I completed a
secondary review of the historiographies of the Spanish Civil War, battlefield medicine,
and medical activism.

Results: Approximately 29 physicians, 4 dentists, 50 nurses, and several dozen
associated personnel served with the AMB in Spain from 1937 to the Republic’s
collapse in 1939. They contributed to significant medical developments, including the
modernization of blood banking, mobile surgery, and the treatment of battlefield trauma.
Many volunteers cited the experience as central to their lives, with one veteran later
writing that it was a “broadening and enriching experience – the best in my life” (Pike,
1971).

Conclusion: AMB members came from varied backgrounds but shared several common
threads, including a commitment to melding activism with medicine. Volunteers were
predominantly white, urban, and politically progressive, motivated by a commitment to
anti-fascism and equality, emphasized in the structure and ideals of the AMB. While it is
hard to quantify the direct impact of the organization, their contributions were adopted
in future conflicts, including the “Spanish method” of fracture treatment implemented in
World War II and the mobile army surgical hospital (MASH) units of Korea and
Vietnam (Palfreeman, 2012; Coni, 2008). The medical legacy of the AMB illustrates the
advances often forged in the crucible of conflict.
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Experiences and Impact of Wonder Among Johns 
Hopkins Medical School Applicants
Eojin Choi BA, Gail Geller ScD, MHS

3:52 pm
Room 226

Background: The capacity for wonder (CfW) has been proposed as an important
personal disposition that can support and encourage character development among
aspiring health professionals. A quantitative measure of CfW has been developed and
validated among medical students, but we lack a nuanced understanding of the potential
significance and role of CfW in the admissions process. The purpose of our project was
to explore experiences of wonder among medical school applicants and their association
with various admissions considerations.

Methods: Starting in 2021, applicants to the Johns Hopkins School of Medicine were
asked to submit a secondary essay about a time they experienced wonder in their
everyday life. Among the 455 eligible interviewees in the 2021-2022 cycle, we analyzed
an anonymized 50% sample of essays stratified by gender and admissions decisions.
Essays were coded using the 12 items from the validated CfW scale and categorized by
topic. Standard bivariate statistical tests (Chi-square, Fisher’s exact, ANOVA) were used
to assess whether the extent of wonder (<3 codes, 4-6 codes, and >6 codes) was
associated with admissions decisions, interview scores, undergraduate majors, gap years,
and essay topic.

Results: Essays topics were categorized as follows: experiences in nature, creating
something such as cooking and gardening, engaging in art, pursuing knowledge, sports
and exercise, and connecting with others. Applicants' extent of wonder was significantly
associated with their admissions decisions (p < 0.0002), interview scores (p = 0.0076),
and essay topic (p = 0.0076), but not with undergraduate major and whether applicants
took gap years.

Conclusion: This study suggests that medical school applicants' experiences of wonder
may be predictive of admissions decisions. Future research should explore the utility of
incorporating an assessment of applicants’ CfW in the medical school admissions
process.
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Transforming the Transfer Process: A Quality 
Improvement Project to Assess and Improve Transfer 
Notes
Meher Kalkat BS, Robert DeGrazia Jr MD, MHS, Timothy Niessen MD, MPH, Souvik
Chatterjee MD, Scott Wright MD, Leslie Miller MD

Background: The use of well-conceived ICU transfer tools can increase the detection of
medication errors, reduce adverse events, and improve the coordination of care. There is
limited validity evidence to establish the utility of ICU transfer tools, and few have gone
through comparative evaluation. The goal of this study is to assess the completion rate
and quality of Medical ICU (MICU) to floor transfer notes and to evaluate the
implementation and impact of a quality improvement (QI) initiative on transfer notes.

Methods: This was a QI project involving retrospective chart review pre and post
intervention at a single urban academic center in Baltimore, MD. The intervention was a
new Epic template (“Johns Hopkins Transfer Note” [JHTN]) and resident awareness
campaign. We analyzed 76 MICU to floor transfers pre-intervention and 73 transfers
during the intervention period. Quality of notes was determined using a novel transfer
note assessment tool. We assessed inter-rater reliability via correlations on their ratings.
Comparison of presence and quality of transfer notes pre versus post was assessed with
chi-square analysis

Results: There was a statistically significant increase in the rate of note completion
from 19.7% pre-intervention to 42.5 % during the intervention period (p<0.003).
Agreement between reviewers was strong on ratings of all 8 items on the tool (p<0.001).
There was a statistically significant increase in the mean quality of completed transfer
notes (10.3 pre-intervention versus 12.3 intervention period: maximum score 15,
[p=0.005]).

Conclusion: We demonstrated the utility of incorporating a reliable transfer note
assessment tool into a QI intervention project designed to improve the transfer process.
The intervention led to more consistent and higher quality transfer notes which may
facilitate better care of patients moving from MICU to medical floors.

4:04 pm
Room 226
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Patient perspectives on storytelling and narrative 
medicine in an outpatient safety-net clinic
Bessie Liu BS, Matthew Kelly PhD, MPH, Hana Minsky BS, Amanda Bertram MS, 
Rosalyn Stewart MD, MBA, MS

Background: Numerous studies have evaluated the benefits of narrative medicine in
patients with health conditions ranging from chronic pain to cancer to hypertension. But
little research has examined the use of storytelling specifically in patient populations
lacking access to consistent, high-quality healthcare. This study seeks to explore the
effects of narrative medicine on these marginalized populations.

Methods: We conducted semi-structured interviews (storytelling sessions) with 11
patients at the Johns Hopkins After Care Clinic (ACC). Interviews explored patients’
lived experiences, including experiences with illness and the healthcare system.
Participants completed a post-interview oral survey to reflect on whether and how the
session affected them. Interviews were transcribed and coded by three study team
members.

Results: Patients shared vastly different stories about their health and well-being,
including experiences with immigration, substance use, mental illness, family, religion,
aging, and physical disability. ACC patients also shared diverse reflections of the
healthcare system, with positive and negative views influenced by culture, cost, and
individual healthcare providers. Patient narratives were not always centered upon their
illness experiences, but most patients expressed a desire for their clinicians to give
greater attention to their stories in patient care. Participants also had wide-ranging views
regarding the impact of the storytelling session on their well-being and sense of self. In
interviews where the interviewer played a greater role in helping patients validate,
reflect upon, or reframe certain experiences, patients generally felt more positively in
terms of session impact.

Conclusion: The voices and perspectives of patients who face barriers to healthcare are
seldom heard outside the lens of their illness experiences, and deserve greater attention.
This study suggests that vulnerable patients value the opportunity to share and reflect
upon their stories and experiences, and that the act of storytelling can facilitate
engagement between patients and their clinicians.

4:16 pm
Room 226
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Building Comprehensive Community Health Systems: A 
Historical Analysis of the East Baltimore and Columbia 
Medical Plans
Leila Habib MPH, Jeremy Greene MD PhD, Graham Mooney PhD

Freeform Abstract: "To maintain its reputation as a leader in medicine, Johns Hopkins
moved to the forefront of widespread debate about the role of academic medical centers
in community health and group practice during the 1960s. In this period, Hopkins
created a prepaid health system called the Columbia Medical Plan (CMP) for the new
city of Columbia, Maryland and reorganized its own outpatient care through the East
Baltimore Medical Plan (EBMP). The CMP was conceptualized first and attracted
national attention, while the EBMP was introduced later following concerns that
Hopkins was abandoning its surrounding neighborhoods.

The present study examines the development of the two plans to understand the
evolution of healthcare delivery in these settings and elucidate lessons for future health
system design. Collections from the Alan Chesney, Baltimore City, and Columbia
Maryland Archives were accessed to compare and contrast the foundational elements of
each plan and prevailing community attitudes toward the initiatives.

Hopkins viewed both sites as a “laboratory” to test new healthcare delivery methods.
Among these innovations, the most salient were the CMP’s prepaid structure and health
assessment program, the EBMP’s emphasis on community ownership, and the team-
based primary care central to both. However, financial and administrative challenges
compromised these efforts and perpetuated difficulties with community engagement as
rates increased and wealthier patients were prioritized. Local physicians in both cities
also opposed the plans, but administrator responsiveness to community feedback was
mixed.

Both plans failed to effectively provide the care they promised, costing Hopkins
community trust. I argue that the plans’ histories are inextricably linked, and the
differences and similarities between them can be explained by an analysis of their local
contexts: the primarily government-funded EBMP addressing complex health needs in
an existing medical system compared to the privately funded CMP serving a wealthier
population in a newly-constructed, planned city."

4:28 pm
Room 226
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Assessing the Effects of Acute Spinal Cord Injury on 
Spinal Cord Dynamic Autoregulation Using Doppler 
Ultrasound in Rat Models
Arjun Menta BBA & BSA, Denis Routkevitch BS, Andrew Hersh AB, Meghana 
Bhimreddy BA, Kelly Jiang BA & MS, Amir Manbachi PhD, Nitish Thakor PhD, 
Nicholas Theodore MD

Background: The pathophysiology of SCI involves primary mechanical damage to
axons followed by delayed secondary processes. This secondary injury is exacerbated by
edema leading to increased pressure within the cord, compressing microvasculature and
leading to neuronal death. Despite these vascular consequences, no major advances in
the cardiovascular care of SCI have occurred. Although, clinical cardiovascular
guidelines for SCI only recommend mean arterial pressure (MAP) maintenance between
85-90 mmHg, current literature suggests both cord blood flow and autoregulation show
promise as better markers. This study aims to assess SCI injury on spinal cord dynamic
vascular autoregulation and the localized spatial effects of MAP control.

Methods: Fifteen Sprague-Dawley rats underwent femoral catheterization for
continuous MAP measurement. Subsequently, a T7-T9 laminectomy was performed,
followed by a 15-minute pre-injury ultrasound baseline measurement by Superb
Microvascular Imaging (SMI). SCI was then induced by spinal cord impactor, applying
a force of 100, 150, or 250 kDyn (5 rats per force variable), followed by a 45-minute
post-injury ultrasound measurement by SMI. Blood flow data and spatial effects were
extracted from the color pixels using an in-house algorithm for time-frequency analysis.

Results: Of the 15 planned rats, 11 have been completed. Rats that faced an injury force
of 100 kDyn (n=3), 150 kDyn (n=4), and 250 kDyn (n=4) presented with a mean and
standard error of 17% ±7%, 47% ±9%, and 34% ±10% fractional decrease in blood flow,
respectively. Analysis of spatial blood flow through a probability distribution transfer
function exemplifies a statistically significant reduction in blood velocity at the injury
site, stretching ±1.7 mm both caudally and cranially.

Conclusion: Preliminary data demonstrates no initial trend toward loss of
autoregulation post-SCI. It also suggests an initial spatial pattern of decreased blood
flow as injury force increases. However, further data collection is needed and currently
ongoing to reach more conclusive, statistically significant results.

3:40 pm
Room 260
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Mesenchymal Stem Cells in an Implantable Intrathecal 
Bioreactor Alter Cytokine Levels in Cerebrospinal Fluid 
to Treat Spinal Cord Injury in a Porcine Model
Kelly Jiang MS, Amir Saberi PhD, Carly Weber-Levine MS, Meghana Bhimreddy BA, 
Arjun Menta BSA, Denis Routkevich BS, Daniel Davidar MD, Victor Quiroz BS, 
Andrew Hersh AB, Andrew Luksik MD, Siri Khalsa MD, Kurt Lehner MD, Ann Liu 
MD, Brendan Judy MD, Melanie Adams BS, Jessica Plunkard DVM, Jessica Izzi DVM, 
Amir Manbachi PhD, Joshua Doloff PhD, Nicholas Theodore MD

Background: Stem cells promote spinal cord injury (SCI) recovery by secreting
paracrine factors that orchestrate endogenous healing mechanisms. However, effects in
clinical trials have been modest and no stem cell therapies are approved for SCI. This is
attributed to rapid cell washout and removal by host immune attack. We describe the use
of a semi-permeable intrathecal bioreactor (ITB) to deliver stem cells secreting
paracrine factors to the spine in pig models of SCI.

Methods: ITBs were implanted in three pigs with T4-6 laminectomies. T5 SCIs were
induced by a standardized weight drop device. ITBs were implanted cranial to injury
and sutured under dura, then loaded with human mesenchymal stem cells or media
(control). One pig received a cell-loaded ITB without injury (Cells), another received a
cell-loaded ITB with injury (Cells + SCI), and another received a sham ITB with injury
(SCI). CSF was collected for 6 days following surgery through a lumbar drain.
Cytokines in the CSF were measured by ELISA and the ITB was retrieved at necropsy
for fluorescent cell viability staining.

Results: Upon retrieval, cells were alive on staining. CSF levels of pro-inflammatory
cytokines IFNy and IL-1a were increased in the SCI condition compared to the Cells
and Cells + SCI conditions. Pro-inflammatory cytokines peaked on post-operative day 5
and remained high. Anti-inflammatory cytokines IL-1ra, VEGF, and TGFβ were
elevated in the SCI + Cells condition and depressed in the SCI condition compared to
the Cells condition. Anti-inflammatory cytokines peaked on post-operative day 3 and
decreased by day 6. Anti-inflammatory cytokine levels in the SCI condition increased by
day 6 to similar levels.

Conclusion: When contained in an ITB, stem cells survive for 7 days and alter cytokine
levels in CSF. Cell-loaded ITBs reduce pro-inflammatory cytokines and increase early
levels of anti-inflammatory cytokines in the CSF in a pig model of SCI.

3:52 pm
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Investigating the Impact of Sex Hormones on Post-
Surgical Nerve Gliding
Calvin R Schuster BA, Patrick R Keller MD, Vance Soares MS, Erik Reiche MD, 
Visakha Suresh MD, Sami Tuffaha MD, Devin Coon MD, MSE

Background: Exogenous testosterone(T) is a key component of gender-affirming care.
Little is known about T’s impact on perineural scarring, gliding, and wound healing,
major sources of morbidity in gender-affirming surgery(GAS). Understanding this
relationship may inform new perioperative guidelines for GAS.

Methods: Rats were divided into four groups: XX-T, XX+T, XY-T, and XY+T. For +T
rats, 1mg/kg was administered biweekly. Standardized wounds were created over the
sciatic nerve 15-days later. Six-weeks postoperatively, a force gauge was used to
determine biomechanical scar tethering, the minimum force required to dislodge the
nerve from the wound bed (a measure of perineural scarring). Perineural tissue was
collected for RT-qPCR of wound healing markers.

Results: The median force required to remove the nerve was 1.43N (IQR 0.58-1.76)
for XX-T, 2.02N (IQR 1.71-2.47) for XX+T, 1.03N (IQR 0.78-1.4) for XY-T, and 1.40N
(IQR 0.96-2.56) for XY+T. Nerve mobilization force was significantly greater for XX+T
versus XX-T (59% average increase, p<0.01). Significantly more nerves tore before
gliding for +T rats: nerves tore in 60% of +T and 6% of -T rats (p<0.01). At week 6,
XX-T rats expressed more Col-1 (p<0.01) and CD4 (p=0.036) versus XX+T, and -T rats
expressed more Col-3 (p=0.02) and CD68 (p=0.02) versus +T.

Conclusion: Testosterone significantly increases the force required to mobilize the
sciatic nerve 6-weeks post-operatively, suggesting that T may increase perineural
scarring and impair nerve gliding. This is supported by the fact that significantly more
+T versus -T nerves tore before gliding, suggesting that T increases perineural scarring.
Altered Col-1/Col-3/CD4/CD68 expression suggests that T impacts repair and immune
cell balances in post-surgical perineural tissue.
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Focused Ultrasound Neuromodulation Improves 
Inflammatory Mediator Response after Spinal Cord 
Injury 
Meghana Bhimreddy, BA, Andrew M. Hersh, AB, Denis Routkevitch, BS, Ali 
Mohammadabadi, PhD, Arjun K. Menta, BBA, BSA, Kelly Jiang, BA, MS, Carly 
Weber-Levine, MS, Dr. Manbachi, PhD, Dr. Theodore, MD 

Background: The pathophysiology of spinal cord injury (SCI) is complicated, with a
primary phase of injury consisting of mechanical damage, followed by a secondary
phase characterized by inflammation and altered blood flow. The inflammatory response
of the secondary phase promotes a pro-destructive innate immune phenotype, leading to
worse outcomes post-SCI. Due to its immunomodulatory ability, focused ultrasound
(fUS) may be a potential treatment modality.

Methods: Adult female Sprague–Dawley rats were split into two groups: those subject
to spinal cord contusion injuries (n=6) and those receiving sham laminectomies with no
injury (n=4). Over the course of one week, half of each group were treated with daily
low-intensity fUS sonication (t= 5 minutes) at the injury site. Motor coordination was
also assessed daily using the Basso, Beattie, Bresnahan (BBB) Locomotor Scale. After a
survival period of one-week, spinal cords were extracted and analyzed for relative fold
gene expression of three inflammatory markers: CD206, CD45, and IL-1β.

Results: The sham group displayed no motor deficits post-surgery, while the SCI group
displayed significantly impaired hindlimb movement (p<0.01) that gradually improved
over the course of one week. There were no significant differences in rate of motor
recovery between SCI rats that received fUS treatment and those that did not. Relative
fold gene expression analysis indicated that SCI rats treated with fUS sonication had
significantly greater expression levels of CD206 (p<0.05), a marker for protective
macrophages, when compared to SCI rats that did not receive fUS treatment. No
significant changes in expression of CD45 or IL-1β were observed. Histology further
demonstrated no structural changes, neuronal damage or cavity lesions present between
sonicated and non-sonicated sham rat spinal cord tissue.

Conclusion: fUS shows promise as a safe, anti-inflammatory modality for spinal cord
injury due to increased protective inflammatory mediator responses post-SCI.
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In vivo transcriptional profiling of neural stem cells 
reveals potential target for tissue regeneration
Tara Srinivas MPhil, Andrea Brand PhD

Background: Most adult brain cells do not divide, rendering brain tissue regeneration
for neurodegenerative disease or neurological injury highly difficult. However,
mitotically dormant (quiescent) neural stem cells (NSCs), which reside in two defined
niches of the adult mammalian brain, can reactivate and subsequently proliferate to
produce neurons and glia. Cues such as nutritional stimuli and exercise can reactivate
quiescent NSCs; however, the basis for this reactivation remains uncharacterized. Here
we seek to identify genetic and molecular regulators of NSC reactivation by comparing
transcriptional profiles of quiescent and reactivated NSCs. Manipulating these pathways
for neurogenesis is of particular therapeutic interest, given that the U.S. burden of
neurodegenerative disease will likely double by 2050.

Methods: Transcriptional profiles of quiescent and reactivated Drosophila melanogaster
NSCs were acquired by single-cell RNA sequencing and Targeted RNA PolII DamID
(Southall et al., 2013). Genes with log2 fold-change in expression and FDR comparable
to a known quiescence marker were considered differentially expressed between the two
groups. In vivo functional studies of candidate NSC quiescence/reactivation regulators
were performed by NSC-specific GAL4/UAS-mediated gene knockout and
overexpression.

Results: The gene encoding the peroxisomal membrane receptor pex7 was highly
expressed in reactivated but not quiescent NSCs. CRISPR/Cas9 knockout of pex7 in
NSCs delayed reactivation (p<0.0001) and perpetuated quiescent-like properties of
NSCs, including reduced nuclear diameter (p<0.0001), increased reactive oxygen
species (ROS, p<0.001), and higher non-cell-autonomous lipid droplet formation
(p<0.001) assayed by immunostaining. Loss of pex7 expression did not alter peroxisome
biogenesis in NSCs or glia.

Conclusion: We identified a novel regulator of NSC reactivation, pex7, whose role in
Drosophila was previously uncharacterized. Loss of pex7 confers cellular changes in
ROS and lipid metabolism concomitant with delayed NSC reactivation. Given the high
degree of Drosophila and mammalian gene functional homology, pex7 expression could
serve as a target for driving neurogenesis in models of human disease.
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A Prospective Study of Cochlear Implantation in Single-
Sided Deafness: Audiological Outcomes, Device Use, and 
Health Utility
Mohammed N. Ullah BS, Ashley Cevallos BS, Courtney Carver AuD, Rachel Dunham 
AuD, Dawn Marsiglia AuD, Jenifer Yeagle AuD, Charles C. Della Santina MD PhD, 
Stephen Bowditch AuD MS, Daniel Q. Sun MD

Background: Cochlear implantation (CI) in single-sided deafness (SSD) has unique
implications for patient performance and auditory processing. We report outcomes from
a prospective observational study of CI in SSD evaluating patient performance across
multiple dimensions, including audiological performance, quality of life, health utility,
and device use.

Methods: 46 study participants with SSD undergoing CI were enrolled prospectively.
Patients were assessed pre-implantation and at 3-, 6-, and 12-months post-CI activation
via CNC word and phoneme recognition in the implanted ear, AzBio (+8 dB SNR) with
varying speech and noise presentations (S[0]N[0], S[SSD]N[AH], S[AH]N[SSD]),
Spatial Hearing Questionnaire (SHQ) for quality of life related to sound localization,
and the Health Utility Index Mark 3 (HUI3). Device-use data was acquired from
manufacturer software. Subgroup analysis was performed based on duration of deafness.

Results: In the SSD ear, mean (range) CNC word scores pre-implant and at 3-, 6-, and
12-months post-implant were 1% (0%-10%), 26% (8%-76%), 26% (4%-68%), and 25%
(8%-64%), respectively. AzBio scores in S[0]N[0] and S[SSD]N[AH] configurations
demonstrated statistically significant increases in performance by 12% and 29%,
respectively, by 6 months post-activation (p<0.01). Mean HUI3 score was 0.57 pre-
implant, lower than scores for common conditions such as anxiety (0.68) and diabetes
(0.77), and comparable to stroke (0.58). Scores improved to 0.76 by 3 months post-
activation. Notably, patients with >10 years duration of deafness at implantation
achieved comparable post-implantation CNC scores as those with <1 or 1-10 years
duration of deafness but reported reduced SHQ scores and device wear-time (p<0.01).

Conclusion: Patient-reported health utility in SSD was significantly reduced and
comparable to other debilitating conditions. CI for SSD achieved expected
improvements in word recognition, hearing in noise, patient-reported spatial hearing,
and health utility. Longer-deafened patients reported reduced quality-of-life and device
wear-time despite comparable audiological performance, implicating central
mechanisms of compensation, decompensation, and binaural integration in the SSD-CI
population.
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Disparities in Access to Surgical Repair of Distal Radius 
Fractures: Do Insurance Payer Status and Race Matter?
Jessica Schmerler, BS, Suraj Dhanjani, BS, Carlos Ortiz-Babilonia, BS, Davis Rogers, 
MD, Dawn LaPorte, MD

Background: It is important to ensure equitable access to surgical management of distal
radius fractures (DRFs), as they are the most common long bone fractures in the United
States. Although disparities have been well described in elective orthopaedic procedures,
examination of disparities in non-elective procedures has been limited. This study aimed
to investigate disparities based on race/ethnicity and payer status in likelihood of
receiving operative management of DRFs.

Methods: Patients with a DRF who were managed operatively or non-operatively from
2006-2014 were identified in the National Inpatient Sample using International
Classification of Diseases, Ninth Revision (ICD-9) diagnosis and procedure codes.
Multivariable logistic regression models adjusted for age, sex, socioeconomic status, and
whether the fracture was open or closed were used to examine the effect of
race/ethnicity and payer status on likelihood of operative relative to non-operative
management.

Results: After controlling for covariates, patients with Medicare were 13% less likely
and patients with Medicaid were 12% less likely than patients with private insurance to
be managed operatively (OR 0.87, CI 0.80-0.94, p=0.001; OR 0.88, CI 0.78-0.998,
p=0.047; respectively). No significant disparities in operative management between
racial/ethnic groups were demonstrated on multivariate modeling.

Conclusion: Significant disparities exist in access to operative management of DRFs
based on payer status. Encouragingly, no such disparities were demonstrated in this
study regarding race/ethnicity. These findings demonstrate that more work is needed to
reduce disparities. Minimizing differences in reimbursement models may improve
access to care for patients across different payer statuses.
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Discrepancy in recorded triage vs. clinic measured blood 
pressures (BP) among pediatric patients with obesity-
related hypertension
William Wen BS, Kevin Psoter PhD, MPA, Tammy Brady MD 

Background: Accurate triage BP measurements are essential for clinical decision
making and efficient patient throughput. We investigated the agreement and diagnostic
accuracy of triage BP measurements with standardized clinician measurements obtained
in an obesity hypertension clinic (ReNEW Clinic). We hypothesized that there would be
poor agreement, especially for children requiring larger cuff sizes.

Methods: Data from 130 patients with 347 ReNEW clinic encounters were analyzed. In
the ReNEW clinic, patients have a BP measured in triage by a medical assistant or
nurse, often by automated device. Triplicate manual BP measurements are later
obtained standardly by the clinic physician according to clinical guidelines. Bland-
Altman analyses determined mean differences between paired triage and mean clinician
BP measurements. GEE-based multivariable logistic regression determined the relative
risk of triage BP overestimation of ≥5mmHg. Using clinician measurements as the
reference standard, overall agreement, sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of triage BP measurements were
determined.

Results: Mean participant age was 13.3 years [standard deviation (SD) = 3.94)]; 76%
were Black race and 58% were male. The overall mean systolic BP (SBP) and diastolic
BP (DBP) difference was 8.7 mmHg [95% limits on agreement (LOA): -16.66, 34.07
mmHg) and 4.1 mmHg (95% LOA: -18.56, 26.68 mmHg), respectively. Triage SBP
measures were more likely to be overestimated by ≥5mmHg when a large adult
(RR=1.49; 95% CI: 1.00, 2.21) or thigh cuff (RR=1.94; 95% CI: 1.08, 3.51) vs.
child/adult cuff was required. Overall agreement between triage and mean clinic
measurements in identifying hypertensive BP was 57.6%. Sensitivity (52.6%),
specificity (63.4%), PPV (60.8%), and NPV (55.3%) of triage measurements were low
across all cuff sizes.

Conclusion: Overall, we found a large discrepancy between triage and standardized
clinic BP measurements, especially among larger cuff sizes. These results reinforce the
need for repeat BP measurements when triage BP is abnormal.
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Quantitative Assessment of Intraoperative Neck Angles 
During Endoscopic and Microscopic Otologic Surgery
Hyonoo Joo BS, Zihao Lin BS, Eric Formeister MD, Russell Taylor PhD, Deepa Galaiya
MD

Background: Neck injuries are the leading cause of work-related musculoskeletal
disorders amongst otologic surgeons. Time spent in high-risk neck angles can lead to
decreased occupational longevity. However, there is a dearth of quantitative research
examining operative factors that may increase the risk for these injuries. This study
aimed to quantitatively evaluate the ergonomic risk in endoscopic and microscopic
otologic surgeries.

Methods: Intraoperative neck angles were recorded during 17 otologic surgeries using
inertial measurement unit sensors. Sensors were attached between the shoulder blades
and on the posterior scalp of each surgeon and were calibrated prior to each case.
Quaternion positional data was used to calculate neck angles during periods of active
surgery. The Rapid Upper Limb Assessment (RULA), a validated ergonomic risk
assessment tool, was used to categorize positional risk of injury. A two-tailed z-test of
sample proportions was used to compare the time spent in different neck angle
categories between endoscopic and microscopic groups (α=.05).

Results: In endoscopic (n=6) and microscopic (n=11) cases, surgeons exhibited similar
percentages of time in high-risk neck positions, 75% and 73% respectively. However, a
higher percentage of time was spent in extension (25%) during microscopic cases
compared to endoscopic cases (12%) (p<0.001). There was no significant difference in
the magnitude of flexion or extension angles between endoscopic and microscopic
cases.

Conclusion: Otologic surgeons spent a significant amount of time positioned in high-
risk neck angles in both endoscopic and microscopic surgeries. Extended neck angles
have been shown to confer greater risk than flexed neck angles. Therefore, the increased
periods of neck extension identified in microscopic cases may suggest the need for
increased ergonomic precautions when using microscopes. Regardless of the
visualization tool used, ergonomic principles should be emphasized during surgical
training and in the operating room to reduce the risk of work-related injuries.
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Risk of Sleep Disorders in Patients with Prurigo 
Nodularis: A Population-level, Matched-cohort study 
using The Health Improvement Network 
Marina Z. Joel, BS, Matthew T. Taylor, BA, Hannah L. Cornman, BS, Anusha Kambala, 
BS, Sylvie Gabriel, MD, MBA, Shawn G. Kwatra, MD

Background: Prurigo nodularis (PN) is a chronic inflammatory skin condition
characterized by severely itchy and often painful bumps on the arms, legs, and trunk.
While chronic pruritus from PN has been shown to negatively impact sleep quality, it is
unknown whether PN patients have increased risk of developing sleep disorders. The
study evaluated the association of PN with insomnia, sleep apnea, and restless legs
syndrome.

Methods: This retrospective, population-level, matched-cohort study was conducted
using The Health Improvement Network (THIN), an anonymized electronic medical
record database in the United Kingdom (UK), from years 1994 to 2021. The study
included 4233 patients with newly diagnosed PN and 4233 age, sex, and race/ethnicity-
matched patients without PN. Using a Cox proportional hazards model, we assessed the
development of sleep disorders, including insomnia, sleep apnea, and restless legs
syndrome, in patients with PN compared to control patients.

Results: After adjustment for age, sex, race/ethnicity, BMI, and psychiatric
comorbidities, PN was associated with insomnia (aHR = 1.68; 95% CI = 1.40-2.03), but
not with sleep apnea (aHR = 1.44; 95% CI = 0.89-2.34) or restless legs syndrome (aHR
= 1.48; 95% CI = 0.89-2.46). Other variables associated with insomnia were depression
(aHR = 2.32; 95% CI = 1.55-3.47), anxiety (aHR = 1.50; 95% CI = 1.12-2.01), and age
(aHR = 1.01; 95% CI = 1.00-1.01). Variables associated with sleep apnea were male sex
(aHR = 3.22; 95% CI = 1.93-5.35), BMI (aHR = 1.17; 95% CI = 1.14-1.20), and age
(aHR = 0.98; 95% CI = 0.97-1.00). Depression (aHR = 5.91; 95% CI = 2.65-13.2) and
age (aHR = 1.03; 95% CI = 1.01-1.04) were associated with restless legs syndrome.

Conclusion: In this retrospective matched-cohort study, PN was associated with
subsequent development of insomnia but not with sleep apnea or sleepless legs
syndrome. Thus, clinicians should consider insomnia among patients with PN and
develop strategies for treatment and prevention.
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Do race and insurance status impact management and 
outcomes of operatively treated proximal humerus 
fractures?
Ridge Maxson BS, Oscar Covarrubias BS, Henry Shu BS, Lucy O'Sullivan BS, Victor 
Yang BS, Davis Rogers MD, Babar Shafiq MD

Background: The primary aim of this study was to assess whether patients’ race or
insurance status influence perioperative management and outcomes of operatively
treated proximal humerus fractures (PHFs).

Methods: Retrospective chart review was performed for patients who underwent
surgical management of PHF from 2015 through 2020 at our Level 1 urban trauma
center. Bivariate statistics and multivariate regression were used to evaluate the effect of
race (Caucasian, African American) and insurance status (private, Medicare, Medicaid)
on perioperative management, postoperative adverse events, duration of follow-up, and
functional outcomes.

Results: A total of 145 cases were included. Sixty one percent of patients were female,
with a mean age of 58.9 ± 14.3 years and BMI of 28.7 ± 6.6 kg/m2. On multivariate
analysis, race and insurance did not significantly influence utilization of arthroplasty,
rate of reoperation or osseous complications, or achievement of full range of motion at
final follow up. African American patients (OR 0.21; 95% CI 0.06-0.72) and those
insured through Medicaid (OR 0.21; 95% CI 0.05-0.99) or Medicare (OR 0.20; 95% CI
0.06-0.63) were less likely to be treated by shoulder surgeons. African American patients
also had longer hospital stays on average than Caucasian patients (3.4 days vs 7.6 days,
P=0.024) and were more likely to experience an adverse event within 90 days
postoperatively (OR 4.05; 95% CI 1.05-15.5), particularly medical complications (OR
14.6; 95% CI 2.13-99.7). Compared with privately insured patients, Medicaid patients
also had longer hospital stays (3.0 days vs 6.8 days, P = .006) and were more likely to
experience a postoperative surgical complication (OR 20.2; 95% CI 1.46-279). In
addition, likelihood of return to work at final follow up was lower compared with
Caucasian patients (OR 0.25; 95% CI 0.08-0.75).

Conclusion: African American race and Medicaid insurance were associated with
disparities in resource utilization and postoperative complication rates following
surgical treatment of PHF. These differences were observed despite no identifiable
variation in injury severity or operative management, which suggests that race and
insurance status may significantly impact postoperative outcomes among patients with
PHF.
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Impact of Heart Failure Etiology and ECMO on Heart 
Transplant Outcomes
Manuj Shah BS, Hannah Rando MD, Ahmet Kilic MD

Background: Adjustments to the heart transplant allocation criteria in 2018 motivated
an increased use of extracorporeal membrane oxygenation (ECMO) for bridge to
transplantation (BTT). Previous studies demonstrated inferior post-transplantation
outcomes in this cohort but did not account for underlying diagnosis. Our objective was
to elucidate the differential impact of ECMO based on heart failure (HF) etiology.

Methods: We included all adult patients in the UNOS database who underwent isolated
heart transplantation after October 2018. Patients were stratified into two groups based
on ECMO use at the time of transplantation. Baseline characteristics were compared
using student t-tests, Wilcoxon rank-sum tests, and chi-squared tests. Patients were then
further stratified according to HF etiology, and survival analysis was performed using
Kaplan-Meier estimates and Cox proportional hazards models.

Results: 10,493 patients were included, of whom 597 (5.7%) were supported with
ECMO. Patients on ECMO were younger (48 vs. 54 years, p<0.001), less likely to be
diabetic (23% vs 30%, p<0.001) or smoke cigarettes (30% vs 42%, p<0.001), less likely
to have a prior cardiac surgery (29% vs. 37%, p<0.001), more likely to require
preoperative dialysis (20% vs. 5%, p<0.001), and spent fewer days on the waitlist (62
vs. 191, p<0.001). After adjusting for age, BMI, and waitlist duration, ECMO was
associated with a higher hazard of death (HR 1.71, p<0.001) in our full study cohort.
However, after stratifying patients based on HF etiology, ECMO was only associated
with an increased hazard of death in two groups: dilated nonischemic cardiomyopathy
(HR 1.91, p<0.001) and re-transplant (HR 3.14, p<0.001).

Conclusion: Our results highlight the importance of accounting for HF etiology when
considering ECMO cannulation for BTT. ECMO was not associated with an increased
hazard of death in patients with ischemic or restrictive cardiomyopathy or congenital
heart disease, which may guide clinical decision making in these patient populations.
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Evaluation of parental perspectives and concerns about 
pediatric cochlear implantation
Emily Y. Huang BS, Tai K. Hairston MD, Jonathan Walsh MD, Emily F. Boss MD MPH, 
Carolyn M. Jenks MD

Background: Parental decision-making for pediatric cochlear implantation (CI) surgery
is a complex process that often involves feelings of responsibility and uncertainty.
Online forums offer an opportunity to identify parental perspectives and concerns about
pediatric CI that might not be apparent during clinical encounters.

Methods: In this qualitative study, three highly frequented forums for parents of CI
users were searched for posts about pediatric CI published by US-based parents from
2006-2021. Modified grounded theory was applied to classify posts by domain, theme,
and subtheme. Posts were reviewed for thematic synthesis, and descriptive statistics
were calculated for each theme by unique users. Posts were grouped by unique users and
coded under various subthemes.

Results: A total of 72 posts by 58 unique users were included. The following pre-CI
themes were explored: factors influencing decision, pre-CI concerns, pre-CI resources,
and pre-CI feelings. Lack of benefit from hearing aids was a common factor influencing
CI decision (n=6 [10.3%]; “As soon as we discovered that [she] wasn't getting much
from aids it wasn't very difficult to decide on CI”), and cost was the most frequently
cited concern (n=5 [8.6%]; “doctor said do cochlear implant surgery but I don’t have
money for that”). Multiple parents also expressed concern about making a decision for a
minor (n=3, [5.2%], “I just felt that if she wanted an implant she could do it when she
was grown. I felt like it was not my body so not my decision.”). Healthcare providers
(n=13 [22.4%]) and social media (n=12 [20.7%]) were frequently mentioned as a
resource. Indecision was the most commonly cited pre-CI feeling (n=9 [12.1%]; “It has
been a really tough decision”). The following post-CI themes were explored: outcomes,
post-CI concerns, and post-CI accommodations. Parents frequently reported having had
a positive experience with surgery and/or recovery (n=11 [19.0%], “Everything went
very well. She didn't complain about pain or get really sick either.”) and overall
satisfaction with CI (n=19 [32.8%]; “Cochlear implants are amazing and wonderful”).
The most common concern was language and/or learning delay (n=9 [15.5%]; “[she] is
SOOOOO far behind the other kids in language”), and many parents reported concerns
about school accommodations (n=14 [24.1%]; “our school is not providing what my
daughter NEEDS to get benefit from her limited window of language learning.”

Conclusion: Findings may inform physicians about parental thoughts before and after
CI and guide parent-physician conversations during counseling and shared decision-
making for pediatric CI.
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Does malnutrition increase the risk of postoperative 
complications in pediatric oncology patients undergoing 
thoracic surgery?
Stefany Lazieh BA, Daniel Rhee MD

Background: Malnutrition is a negative prognostic factor in childhood cancers and is
associated with increased morbidity and decreased survival. Studies have highlighted the
importance of personalized evaluations of nutritional risk, but there have been limited
studies focused on the unique needs of patients undergoing thoracic surgery. This study
aims to examine the association between malnutrition and the risk of post-operative
surgical complications after thoracic surgery to remove tumor in children with
metastatic cancer.

Methods: The ACS Pediatric National Surgical Quality Improvement Program (NSQIP-
P) database was used to select patients aged 2-18 who underwent thoracic surgery to
remove pulmonary metastasis from 2016 to 2020. BMI-for-age Z-scores were calculated
based on CDC growth charts, and patients were categorized based on nutrition status
into none, malnutrition, and overweight. Primary outcomes analyzed included
readmissions, reoperations, and a 30-day composite negative outcome.

Results: A total of 695 patients were included in the study: 373 (53.7%) with normal
nutritional status, 104 (15.0%) malnourished, and 218 (31.4%) overweight. There was
no difference in readmissions between normal nutritional status (4.83%), malnutrition
(0%), and overweight (5.1%) statuses (p=0.069). There were significantly higher rates of
reoperations in the malnutrition (10.6%) and overweight (6.9%) groups as compared to
those with normal nutritional status (3.5%) (p=0.013). Lastly, overall rate of composite
negative outcomes was 18.1% with no significant difference between normal nutrition
(18.2%), malnutrition (17.3%), and overweight (18.4%) statuses (p=0.972). In
multivariate analysis adjusting for age, race, and sex, overweight status had increased
odds of reoperation (OR=1.95, p=0.090), and malnutrition was significantly associated
with increased odds of reoperation (OR=3.15, p=0.008).

Conclusion: Malnutrition is significantly associated with increased rates of reoperation
in pediatric oncology patients undergoing thoracic surgery. Patient malnutrition status
should be factored into clinical planning in patients with pulmonary metastases
requiring pulmonary resection to ensure that repeat procedures are minimized.
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Investigating patient outcomes associated with olfactory 
groove meningioma resection
Saket Myneni BS, Foad Kazemi MD, Debraj Mukherjee MD MPH

Background: Olfactory groove meningiomas (OGMs) are slow-growing benign tumors
accounting for about 20% of primary brain tumors. OGMs initially present with subtle
symptoms that can be overlooked, and thus, are often discovered when they are larger
and induce secondary symptoms such as seizures. Surgical treatment involves
complicated detachments with careful resection to avoid increased edema. However,
there is no grading system to predict patient outcomes post-resection. Thus, we used a
retrospective study to evaluate the correlation between extent of resection and post-op
outcomes such as length of hospital stay and surgical complications.

Methods: We completed a retrospective chart review to collect presentation, surgical,
and post-op variables using a database of patients undergoing olfactory groove
meningioma resection at Johns Hopkins Hospital (2013-2021). Chi-square tests were
used to determine if demographics were associated with outcomes. Multivariate
logarithmic regression models were constructed to test if extent of resection was
independently associated with outcomes after controlling for demographics.

Results: Patients were stratified based on extent of resection. There was no association
between median age of patients and extent of resection (64.5 vs 63.8, p=0.95). Similarly
there was no significant difference in extent of resection based on gender (8% vs 11%
female, p =0.515). Assessing difference in extent of resection by race also revealed no
association. Next we analyzed the relationship between extent of resection and
outcomes. Patients who underwent a subtotal resection had a longer length of stay in the
hospital post-op (6 days vs. 3 days, p=0.033) and a longer stay in the neurology ICU (6
days vs 3 days, p=0.02).

Conclusion: We found that extent of resection is associated with the outcomes of
surgical resection of olfactory groove meningiomas. These results directly support our
hypothesis that patients undergoing a gross total resection have a shorter length of stay
in the ICU and hospital overall post-operatively.
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Clinical Outcomes in Fibrolamellar Hepatocellular 
Carcinoma Treated with Immune Checkpoint Inhibitors
Krista Y. Chen BS, Aleksandra Popovic BS, David Hsiehchen MD, Marina Baretti MD, 
Paige Griffith RN, Ranjan Bista MD, Azarakhsh Baghdadi MD MAS, Ihab R. Kamel 
MD PhD, Sanford M. Simon PhD, Rachael D. Migler BS, and Mark Yarchoan MD

Background: Fibrolamellar hepatocellular carcinoma (FLC) is a rare form of liver
cancer primarily affecting children and young adults. Due to its prevalence in an
otherwise healthy population, diagnosis is often delayed. A majority of patients thus
present with advanced disease at diagnosis, making them ineligible for curative intent
surgery. For these patients, systemic treatment is the only remaining option, but
chemotherapy has been shown to be largely ineffective. Management of unresectable
FLC has instead been extrapolated from that of advanced hepatocellular carcinoma
(HCC) to include immune checkpoint inhibitors (ICIs). However, there are marked
molecular and biological differences between these two cancers, and safety and efficacy
of ICIs in FLC has not yet been characterized.

Methods: We performed a multicenter retrospective analysis of patients with FLC to
determine molecular profile and response to ICI therapy. Response rates were assessed
based on RECIST 1.1 criteria, and Kaplan–Meier statistics were used for progression-
free survival (PFS) and overall survival (OS).

Results: FLC tumors were characterized by low tumor mutational burden and absent
PD-L1 expression, consistent with an immune resistant tumor type. We identified 19
patients who received ICIs, including 15 who received ICI therapy alone [programmed
death receptor 1 (PD-1) inhibitor, +/− cytotoxic T lymphocyte antigen-4 (CTLA-4)
inhibitor]. Of these, 0 patients experienced complete response, 3 (15.8%) experienced
partial response (including 2/15 receiving ICIs alone), 4 experienced stable disease (3/15
receiving ICIs alone), and 12 (63.2%) experienced progressive disease (10/15 receiving
ICIs alone). Median PFS and OS were 5.5 and 26.0 months, respectively. Grade 3–4
immune related AEs were observed in 4/19 (21.1%) patients.

Conclusion: To date, this is the largest reported analysis of FLC patients receiving ICIs.
We demonstrate that ICI therapy has modest clinical activity, but novel therapeutic
combinations are needed to overcome barriers of effective anti-tumor immunity in FLC.
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Are We Achieving Patient-defined Treatment Success in 
Psoriatic Disease Patients Receiving the Standard of Care?
Christeen Samuel, BA, Amanda Grace Finney, BA, Laura Prichett, PhD, Thomas Grader-Beck, 
MD, Uzma Haque, MD, John B. Miller, MD, Suzanne Grieb, MD, Ana-Maria Orbai, MD

Background: The development of our clinical tools for assessing treatment success in psoriatic
arthritis did not directly involve patients' input. Treatment success from the patients’ perspective
has, thus, not been defined in psoriatic arthritis (PsA). In this study, we aimed to identify
correlates of successful treatment from a patient perspective on a range of disease measures
including psoriasis, arthritis, enthesitis, dactylitis, patient reported outcomes, and laboratory
assessments which are routinely collected in the clinical care of PsA. The impact of this research
is that the investigators will be able to define parameters predictive of achieving treatment
success, which will then inform goals of care for psoriatic arthritis.

Methods: Consecutive patients with rheumatologist-diagnosed PsA, meeting the CASPAR
classification, were recruited from a single center. The intervention was PsA guideline-based
standard of care, which is defined as a review of disease activity and medication safety every 3-6
months and adjustment of therapy to meet treatment targets of low disease activity or remission.
PsA outcome measures collected included: 68/66 tender/swollen joint counts, Leeds/SPARCC
enthesitis indices, Leeds dactylitis index, psoriasis body surface area, patient reported outcomes
(patient global, pain, PROMIS-29 Profile and additional short forms) and the patient acceptable
treatment state (PASS). Treatment targets using DAPSA and MDA were calculated. The study
primary outcome was a single-item question that assessed the patient’s impression of treatment
success: “Today, considering the level of control of your psoriatic arthritis and psoriasis, do you
consider your treatment has been successful?” with response options Yes/No. A “No” choice
branched to a drop-down list of reasons patients could select. Treatment success groups were
compared using Student-t, Wilcoxon, Fisher’s exact tests, and logistic regression analysis.

Results: A total of 106 participants had a baseline visit. Mean(SD) CASPAR score was 3.9 (1.0),
mean age 51(13) years, mean BMI 31(7), 51% women, and 87% Caucasian. Seventy-two (68%)
reported treatment success, and versus not, had significantly lower tender/swollen joint counts,
dactylitis, psoriasis, and were more likely at treatment target by DAPSA and MDA; they also had
better quality of life according to PROMIS-29 domains. Demographics and BMI were not
associated with patient-reported treatment success. The most common reasons patients chose for
treatment failure were pain (24%), psoriasis (15%), fatigue (12%) and decreased ability to be
physically active (9%).

Conclusion: Our study generated several important findings: (1) control of arthritis and health-
related quality of life are associated with patient-perceived treatment success, (2) physician’s
measures of treatment target, namely, MDA as well as DAPSA scores, are correlated with patient
reported treatment success, (3) patient’s report of treatment success was more frequent than
remission based on composite scores (VLDA/MDA or DAPSA), and (4) the top three patient-
reported reasons for treatment failure were pain, psoriasis, fatigue, and decreased ability to be
physically active.
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Cost Analysis: Primary Arthrodesis vs. Open Reduction Internal 
Fixation for Lisfranc Injuries
Christopher J. Murdock, MD, Arinze Ochuba, BS, Amy L. Xu, BS, Morgan Snow, BA, Jessica 
Schmerler, BS , Christopher R. Leland, BS , Claire McDaniel, MD, and Amiethab Aiyer, MD

Background: Lisfranc injury is an uncommon but serious injury that currently does not have a
universal consensus on best operative treatment. Two of the most common options for fixation of
these injuries are open reduction and internal fixation (ORIF) vs. Primary Arthrodesis (PA). The
objective of this study is to analyze the cost difference between ORIF and PA management of
Lisfranc injuries in the U.S. population, along with the cost of secondary arthrodesis and cost
comparison in hospital versus ambulatory surgical center (ASC) settings.

Methods:We performed a cost comparison on a large patient population utilizing MarketScan (n
= 7,268) undergoing primary ORIF (n = 5,689) versus PA (n= 1,579) treatment of Lisfranc
fracture-dislocation as determined by Current Procedural Terminology (CPT) code 28615, and
arthrodesis was determined by CPT codes 28730 and 28740. Patient demographics and
healthcare costs were compared including net and total payments, coinsurance, copayment,
deductible, and coordination of benefits per savings using multivariable regression analysis. Sub-
analysis of costs for medical services such as clinic visits, imaging studies, physical therapy, and
opioid prescriptions were also conducted. Secondary operative fixation costs were also analyzed.

Results: PA of Lisfranc fracture-dislocation was independently associated with increased net and
total payment, coinsurance, number of clinic visits, CT scans, as well as increased CT, clinic,
XR, and MRI net payments. Within a hospital setting, when compared with primary ORIF, PA of
Lisfranc fracture-dislocation was independently associated with increased net, total, copayment,
and coinsurance. When controlling for potential confounders and compared with primary only
fixation (ORIF or arthrodesis), secondary arthrodesis of Lisfranc fracture-dislocation was
independently associated with higher number of clinic visits, CT scans, as well as increased
clinic, XR, MRI, and CT scan net payment.

Conclusion: Treatment of Lisfranc fracture-dislocation with PA is associated with increased net
payment compared to ORIF. PA is also associated with higher post operative costs, including
higher clinic net pay and number of clinic visits, higher XR, MRI, and CT net payments, and a
higher number of CT scans compared to primary ORIF. These results are similar in hospital
settings. On the other hand, secondary arthrodesis is associated with increased net payment,
higher post operative costs, including higher clinic net pay and number of clinic visits, higher
XR, MRI, and CT net payments, and a higher number of CT scans compared to primary ORIF
and PA. This information should be considered when weighing the burden of cost versus
outcome for patients.
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Cocaine History and Impulsiveness in Professional 
Boxers and Mixed Martial Arts Fighters 
Lisa Young, BS, BA, Aaron I. Esagoff, BS, Anne Reisch, Charles B. Bernick, MD, 
Bharat R. Narapareddy, MD, Matthew E. Peters, MD

Background: Impulsiveness has been linked to greater fight exposure (i.e., more fights,
more years of fighting, and more fights per year) in boxers and mixed martial artists
(MMA). Although impulsiveness comorbidity with cocaine use is well-described,
cocaine use among professional fighters has yet to be quantified, and the relationship
between impulsiveness and cocaine exposure has yet to be studied in athletes. This study
aims to examine the cross-sectional association between past cocaine use and
impulsiveness in professional fighters. We hypothesized that past cocaine use would be
associated with higher levels of impulsiveness.

Methods: 335 professional fighters (201 boxers, 172 MMA) from the Professional
Fighters Brain Health Study (PFBHS), a longitudinal study, met inclusion criteria.
Adjusted multivariable regression analyses were utilized to examine the relationship
between cocaine history and impulsiveness (Barratt Impulsiveness Scale Version 11
[BIS-11]) at fighters’ last visit with complete information.

Results: Mean age was 38.5 years; 88% were male, and 46% were white. On average,
participants had 22.7 professional fights and 9.6 years of professional fighting. 20% of
fighters reported using cocaine at least once in their lifetime. Subjects with cocaine
history had a 10% mean increase in unadjusted total BIS-11 scores compared to subjects
without. After demographic adjustment, cocaine history was significantly associated
with higher total and subscale impulsiveness on three subscales: Self-Control, Cognitive
Complexity, and Perseverance (p<0.05).

Conclusion: Cocaine’s prevalence and its significant association with impulsiveness
raises questions about the specific interplay in professional fighters compared to the
general population. Given this study’s cross-sectional nature, it is difficult to determine
whether fighters with cocaine history experience greater resultant impulsiveness or
whether fighters with elevated baseline impulsiveness are predisposed to increased
cocaine use. Further studies are warranted to explore the psychosocial and behavioral
effects of cocaine use in fighting sports.
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Characterizing Effects of Radiation on Internal 
Mammary Recipient Vessels in Sub-pectoral versus Pre-
pectoral Staged Autologous Breast Reconstruction
Katherine J. Zhu, BS; Pooja Yesantharao, MD; Erica Lee, MS; Jonlin Chen, MD; Alisa 
Girard, MBS; Alex Karius, BS; Priscila Cevallos, BA; Gordon Lee, MD; Rahim 
Nazerali, MD; Kristen Broderick, MD

Background: Post-mastectomy radiation therapy (PMRT) complicates autologous
breast reconstruction after mastectomy by inducing inflammatory changes leading to
deformity, discomfort, and flap failure. Staged breast reconstruction, in which a tissue
expander (TE) is placed immediately after mastectomy and reconstruction is delayed
until after PMRT, can help minimize complications. TEs are placed either pre-pectoral
(over the pectoralis muscle) or sub-pectoral (under the pectoralis muscle). Pre-pectoral
TE placement has been associated with reduced complications, but the mechanism is
unknown. We aimed to clinically and histomorphometrically describe the impact of TE
location on irradiated internal mammary arteries and veins (IMA/Vs).

Methods: We conducted a prospective cohort study that included patients at Johns
Hopkins and at Stanford undergoing delayed, bilateral deep inferior epigastric (DIEP)
flap reconstructive surgeries. We included 10 patients in each of five study groups (no
PMRT/pre-pectoral TE; no PMRT/sub-pectoral TE; PMRT/pre-pectoral TE; PMRT/sub-
pectoral TE; immediate DIEP flap/no TE). Intraoperatively 3-4 mm full-thickness
segments of the bilateral IMAs and IMVs were taken from trimmed vessel tissue.
Clinical outcomes, including flap failure and other complications, a surgeon survey
quantifying the ease of dissection on a Likert-scale, and vessel measurements and
markers for elastin, collagen, smooth muscle actin, and macrophages were obtained for
each participant and categorized by TE placement location. These variables were
analyzed with multivariate analysis.

Results: To date we have enrolled 10 patients in no PMRT/pre-pectoral TE; 3 patients in
no PMRT/sub-pectoral TE; 5 patients in PMRT/pre-pectoral TE, and 1 patient in
PMRT/sub-pectoral TE. There is not a significant difference in complications between
TE placement but there is increased media thickness in the irradiated IMAs and
increased collagen/elastin ratio in both irradiated IMA/Vs.

Conclusion: This study characterizes clinical outcomes and biomarkers of inflammation
for different TE placement in autologous breast reconstruction, which could inform
future larger cohort studies for patients undergoing PMRT.
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Characterizing lifestyle risk factors in patients with 
prurigo nodularis in the United Kingdom
Viviane Liao, BA, Matthew T Taylor, BS, Shawn G Kwatra, MD

Background: Prurigo nodularis (PN) is a chronic, inflammatory skin condition
characterized by intensely pruritic nodules, most commonly located on the extensor
surfaces and trunk. The purpose of our study was to investigate the association between
modifiable risk factors, such as cigarette smoking, alcohol consumption, and obesity,
and PN. As these factors are known to cause systemic inflammation, they may be
contributing factors to the development of PN. Understanding the role these factors play
will guide clinical counseling and behavior modification for PN patients.

Methods: We conducted a cross-sectional analysis of data from The Health
Improvement Network (THIN), a medical record database representative of the general
United Kingdom population. Rates of cigarette smoking, obesity, and daily alcohol use
were compared between 6057 PN patients and 6057 matched controls using Chi-squared
tests and multivariable logistic regression, adjusting for age, sex, and race/ethnicity.

Results: There were significantly higher rates of smoking, obesity, and alcohol use
among PN patients compared to matched healthy controls. The adjusted odds ratio for
smoking was 1.30, with a prevalence of 22.6% among PN patients and 18.4% among
controls (p < 0.001). The adjusted odds ratio for obesity was 1.80, with a prevalence of
35.2% among PN patients and 23.3% among controls (p < 0.001). Finally, the adjusted
odds ratio for alcohol use was 1.36, with a prevalence of 83.8% among PN patients and
79.0% among controls.

Conclusion:We found that PN was correlated with higher rates of smoking, obesity, and
alcohol use as compared to healthy controls. These results support the hypothesis that
systemic inflammation from these lifestyle risk factors contributes to PN, suggesting
that clinical counseling for reduction of these risk factors would be valuable in reducing
the prevalence of PN. Further studies, however, need to be completed to confirm the
directionality of these associations.
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Race and Bleeding Outcomes in Hereditary Hemorrhagic 
Telangiectasia
Ishwarya Sivakumar BS, Tej I. Mehta MD, Anna J. Gong BS, Panagis Galiatsatos MD, 
Clifford R. Weiss MD

Background: Hereditary hemorrhagic telangiectasia (HHT) is a rare disorder
characterized by abnormal neovascular processes throughout the body. How race
contributes to adverse clinical outcomes in HHT remains underexplored. We examined
the association between race and treatment for bleeding diatheses in a single-center
cohort.

Methods: A retrospective chart review was performed in patients seen at a single HHT
Center of Excellence between 2003-2022 collected sociodemographic variables
including gender, race, and ethnicity. Clinical variables included number of
readmissions for bleeding diatheses, department of presentation and associated co-
morbidities. Statistical analyses included basic exploratory data analyses with targeted
Pearson correlation analyses, t-tests, ANOVA, Chi-Square, or Fisher Exact Test between
variables of clinical interest as appropriate with alpha of 0.05. All statistical analyses
were conducted with R version 4.2.0.

Results: 528 patients with HHT were identified. Mean age of cohort was 51 years; 62%
female, 87% Caucasian, 6.6% African-American, <1% Asian and 5.5% Other/Unknown
race. Compared to Caucasians, African-American and Asian patients were more likely to
have co-morbidities including asthma, autoimmune diseases, heart failure and secondary
hypertension (P<0.05 for all). Asian and Caucasian patients were more likely to be
followed by Interventional Radiology than other races. Significantly more African-
American patients underwent nasal cautery than other races (61%, P<0.05), without
increased rates of epistaxis or higher epistaxis severity scores. More African-American
patients received Avastin injections than other races (46%, P<0.05). Asian patients were
more likely to be admitted for bleeding diatheses (4/4, P<0.05), but no significant
differences were noted regarding post-procedural readmission rates or risk of other HHT
sequelae including epistaxis, or number of arteriovenous malformation procedures by
race.

Conclusion: Although the literature does not address race in HHT, this retrospective
study demonstrates that there are racial differences in HHT diagnosis and treatment.
These results suggest that providers should consider race when patients present with
HHT and when implementing treatments.
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Measuring the efficacy of consolidative radiation among 
pediatric patients with metastatic sarcoma
Anjali J. D’Amiano BA, Dr. Leslie Chang MD, Dr. Sahaja Acharya MD

Background: The utility of consolidative radiation therapy among pediatric oncology
patients is currently debated. We sought to determine the effect of consolidative
radiation (defined as treatment with radiation to all sites of disease with curative intent)
in the survival outcomes of pediatric sarcoma patients. We also investigated differences
between definitive radiation in synchronous (metastatic disease development within six
months of initial cancer diagnosis) and metachronous (metastatic disease development
after six months of initial cancer diagnosis) metastatic disease.

Methods: Patients diagnosed with metastatic pediatric sarcoma were identified from an
institutional retrospective cohort. Inclusion criteria consisted of patients who were
treated at Johns Hopkins, age 30 or younger at the time of diagnosis, were metastatic at
diagnosis or developed metastatic sites, and diagnosed with Ewing sarcoma,
Rhabdomyosarcoma, or Osteosarcoma. Sarcoma stage, clinical treatment details,
socioeconomic and racial demographics, insurance data, and side effects were extracted
from medical records. Kaplan Meier curves were used to evaluate median overall
survival for comparison among cohorts. Additionally, log rank test was used to identify
differences in survival between populations.

Results: "A total of 78 patients met inclusion criteria with a mean follow up of 34
months (range 6-172 months). 69% of patients had radiation to metastatic disease and
42% of patients received consolidative radiation. The median overall survival was 33
months for the entire cohort; however, patients who received consolidative radiation had
significantly improved median overall survival compared to those who did not, 53
months vs. 25 months, p=0.003, respectively.

In patients presenting with synchronous metastatic disease, consolidative radiation at
diagnosis had significant impact in median overall survival 50 months vs. 28 months,
p=0.017. When comparing metachronous patients, those who had consolidative
radiation at progression had improved median OS 117 months compared to 21 months;
however, it was not significant, p=0.209. Given the significant variation of progression
and median survival in patients with metachronous disease and the limited number of
patients in our cohort, this group is likely under-represented in our study.

Conclusion: Consolidative radiation has demonstrated improvement in median overall
survival and median survival of synchronous metastatic sarcoma among pediatric
patients. Further investigation is required to understand which patients benefit from
consolidative radiation in the metachronous setting.
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Subperiosteal Abscess of the Orbit: Predictors of Non-
Surgical Intervention in Adolescents and Adults
Alison Gibbons, BS, Colin Bacorn, MD, Alexa Van Brummen, MD, Ava Niknahad, BS, 
& Emily Li, MD

Background: Subperiosteal abscess (SPA) formation is a vision and life-threatening
complication of orbital cellulitis that requires prompt treatment.(1) Literature
underpinning clinical management of SPA has been largely limited to pediatric
populations.(2) The authors aim to investigate clinical factors associated with surgical
versus medical management of SPA among adolescents and adults to help guide
evidence-based treatment.

Methods: A retrospective chart review was conducted at two tertiary care centers using
an electronic medical record search for orbital cellulitis from January 1, 2000 to
September 10, 2022. Charts were screened for patients older than 9 with radiographic
evidence of SPA. Predictors included SPA location, volume, and etiology. Outcome
measures included visual outcomes, recurrence rate, and length of hospital stay (LOS).
Fisher’s Exact, Mann-Whitney U, and Multinomial Logistic Regression tests were
conducted using an α of 0.05 to indicate statistical significance.

Results: Of the 159 patients that met study criteria, 127 (79.9%) required surgical
intervention and 32 (20.1%) were managed with intravenous antibiotics alone. Age
(p=0.003), SPA location (p=0.001), abscess volume (p < 0.001) and mean length of
hospitalization (p<0.001) differed significantly between the surgical and non-surgical
cohorts. The majority of patients with etiology of implanted hardware or dental infection
required surgical intervention (88.9%, 90%, respectively). LOS was significantly longer
in the surgical cohort (7.1 � 9.3 days, p < 0.001) compared with the nonsurgical group
(3.5 � 2.2 days). Re-admission rates were similarly low between the two groups. Visual
outcomes were favorable in both cohorts (p=0.997).

Conclusion: In the largest cohort of adolescents and adults with OC-related SPA to date,
younger age, non-odontogenic or hardware etiology, no RAPD at presentation, smaller
SPA volume and medial location were predictors of successful non-surgical
management. A longer LOS associated with surgical intervention adds incentive to
further characterize appropriate case selection for surgery. Ophthalmic outcomes were
favorable regardless of management type.
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Patient-Centered Outcomes in Pediatric Moyamoya
Arteriopathy: A Prospective Cohort Study
Syed Ameen Ahmad BS; John R Gatti BS; Rachel K Peterson, Laura A Malone MD, 
Kennedy Krieger Institute, Baltimore, MD; Lisa R Sun MD

Background: Moyamoya arteriopathy (MMA) is a progressive cerebral disease and risk
factor for ischemic stroke in children. While MMA studies typically report objective
outcomes (stroke occurrence, mortality, functionality), less is known about patient-
centered outcomes including quality of life, sleep, and mental health. We aimed to
characterize patient and parent perception of patient-centered outcomes among children
with MMA in order to improve counseling and treatment.

Methods: MMA patients (<26 years old) who received care at the Johns Hopkins
Children’s Center and their parents were recruited to complete a series of questionnaires
focused on patient-centered outcomes. Measures included the Pediatric Quality of Life
(PedsQL) Inventory (assessing health-related quality of life), Patient-Reported
Outcomes Information System (PROMIS) sleep questionnaires (assessing sleep
disturbance and sleep impairment), and PROMIS anxiety/depression questionnaires.

Results: Eighteen patients with MMA were enrolled, with 8 children and 18 parent-
proxies completing questionnaires. Median age was 7.5 years (IQR 6.6-9.9 years). The
cohort included 8 (44%) females and children with moyamoya disease (n=10, 56%) and
moyamoya syndrome (sickle cell disease n=4, neurofibromatosis n=3, hemophilia A
n=1). On the PedsQL (100 = best quality of life), MMA patients scored relatively low in
emotional (mean = 73.9), social (mean = 75.0), and school/work (mean = 69.9) domains
compared to the physical (mean = 81.4) domain. On parent-proxy PROMIS sleep
questionnaires, 50% of MMA patients qualified as having sleep disturbance (39%
moderate-severe) and 44% had sleep impairment (33% moderate-severe). Of 26 child
and parent-proxy PROMIS anxiety/depression forms, 50% indicated moderate-severe
anxiety and 23% moderate-severe depressive symptoms.

Conclusion: A large proportion of children with MMA demonstrate poor quality of life,
sleep disturbance/impairment, and anxiety/depressive symptoms. Future directions
include comparison of patient-centered outcomes to children without ongoing stroke
risk. A better understanding of these outcomes will allow for improved counseling and
targeted therapies to address MMA-related sleep, emotional, social, and school-based
impairment.

4:28 pm
Room 342



Katie Welgan

Medical Student Research Symposium 2023 542/3/23

Oral Public Health

Early transition to parenthood and parenting behaviors 
in the Johns Hopkins Prevention Intervention Research 
Center 2nd generation cohort
Katie Welgan MPH; Radhika Raghunathan PhD, MSPH; Kristin Voegtline PhD, MS; 
Sara Johnson PhD, MPH

Background: Early transition to parenthood is associated with adverse health and social
outcomes among parents and children. However, the meaning and consequences of early
transition may differ in social contexts with a high prevalence of adolescent parenting.
This project aims to characterize the association between age of transition to parenthood
and parenting behaviors among Baltimore parents in the Johns Hopkins Prevention
Intervention Research Center 2nd generation cohort.

Methods: Parents were defined as participants who reported status as a caregiver to at
least one child in any survey wave. We applied maximum likelihood factor analysis to a
10-item parenting questionnaire to identify components of parental behavior. We
examined the association of age of transition to parenthood with component behaviors
of engagement, consistency, and enjoyment using linear regression models with
adjustment for race, free lunch status, coparenting status, educational attainment, and
sex.

Results: Mean age of transition to parenthood was 19.5 years (95% CI 19.1-19.9)
among females and 20.2 (19.7-20.7) among males. In fully adjusted models, age of
transition to parenthood was not significantly associated with differences in any
parenting behavior. Educational attainment of less than high school was significantly
associated with decreased consistency (-2.4 points relative to those with greater than a
high school education, p = 0.02). Male sex was associated with decreased engagement (-
1.1 points, p = 0.01). In stratified analysis among males only, each one-year increase in
transition age was associated with a 0.6-point increase in enjoyment (p = 0.001).

Conclusion: In an urban, predominantly Black cohort, male sex and low educational
attainment were stronger predictors of parenting behaviors than age of transition to
parenthood. Transition age was significantly associated with parenting behaviors
differences only among males. In settings with a high prevalence of adolescent
parenting, public health interventions that increase high school enrollment and provide
targeted support to fathers may be useful.
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"Expanding Radiotherapy Access in Tanzania: 
An Analysis of Travel Burdens and Patient-Related 
Benefits of Hypofractionation"
Saloni Patel BS, Godwin Nnko MD, Shomari Joseph MD, Habiba Mahuna BSN, 
Wilfred Ngwa PhD

Background: Tanzania has one of the highest incidents of prostate cancer in Africa. In
2020 alone, 3,553 men in Tanzania were diagnosed with prostate cancer and another
1,985 died from the disease. Despite this disease burden, access to radiotherapy services
remains unacceptably low. While conventionally fractionated radiotherapy (CFRT) is
the current standard of care for prostate cancer in Tanzania, hypofractionated
radiotherapy (HFRT) reduces the overall length of treatment. This study sought to
quantify the benefits of HFRT from a patient-centered perspective within a resource-
limited setting. First, we examined the distances travelled by prostate cancer patients in
Tanzania from their home address to the nearest radiotherapy center. Second, we
assessed the patient-related benefits associated with adopting HFRT.

Methods: A cross-sectional study was conducted in June 2022 using telephone
interviews of prostate cancer patients who had received or were receiving HFRT (20
visits) at Ocean Road Cancer Institute (ORCI) in Dar Es Salaam, Tanzania. Google
Maps was used to calculate the shortest distance between a patient’s home address and
ORCI. Simple descriptive statistics were used to compare median transportation costs,
time expenditures, and lost wages to a CFRT course of 40 visits.

Results: Patients (n=23) traveled a median of 537 km (IQR=587.5 km) from their home
address to ORCI. Adopting HFRT saved patients a median of 59.14 USD in
transportation costs (IQR= 86.70 USD), 42.92 USD (IQR=21.46 USD) in lost wages,
and 80.0 hours (IQR=30.0 hours; includes travel time, wait time, and treatment time)
over the course of their radiotherapy treatment.

Conclusion: Prostate cancer patients in Tanzania must travel far distances to access
radiotherapy services. HFRT considerably decreases patient-related costs and time
expenditures, which can increase radiotherapy access and alleviate the growing burden
of cancer in the region.
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Hypofractionated Radiotherapy and Immunotherapy 
Needs Assessment in Nigeria
Elizabeth Olatunji MPhil, Nwamaka Lasebikan MBBS, Adedayo Joseph MBBS, 
Elizabeth Jaffee MD, Chinelo Onwualu MBBS, Wil Ngwa PhD

Background: Cancer is an increasing health threat in Nigeria. In 2020, there were
124,815 new cases and 78,899 cancer-related deaths. These striking figures indicate a
need to evaluate cancer treatment infrastructure and resources in Nigeria.
Hypofractionated radiotherapy (HFRT) and immunotherapy are significant advances in
cancer treatment in terms of resource efficiency and curative potential, respectively,
however, their use has not been documented in Nigeria. The purpose of this study is to
examine the knowledge and utilization of HFRT and immunotherapy in Nigeria, to
inform future research and policy aimed at combatting the surging cancer incidence and
mortality.

Methods: A Qualtrics survey assessing infrastructure and educational needs for
implementing HFRT and immunotherapy was developed then distributed on WhatsApp
and in person at two public oncology centers in Nigeria. The target population for the
survey was healthcare providers serving patients with cancer. The collected data were
analyzed using Microsoft Excel.

Results: Fifteen survey responses were obtained from three different oncology centers
in Nigeria. 87% of all survey respondents indicated being familiar with HFRT and 33%
indicated being adequately trained to administer it. 74% of respondents indicated that
their clinic practices immunotherapy. Of the seven clinical oncologists (able to prescribe
immunotherapy) that responded, 43% indicated that they were adequately trained to
administer immunotherapy. 14% reported being trained to manage immune-related
adverse events resulting from immunotherapy, and no clinical oncologists reported their
clinic using genomic sequencing to assess tumor mutational burden – an important tool
for predicting immunotherapy response.

Conclusion: HFRT and immunotherapy may be useful clinical tools for increasing
cancer treatment access and curative effect in resource-limited settings. While additional
research is needed to assess the feasibility and effectiveness of utilizing HFRT and
immunotherapy in Nigerian clinical settings, incorporating HFRT and immunotherapy
training into continuous medical education in Nigeria may be a prerequisite for wider
adoption of these techniques.
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HIV care retention among people who have recently used 
opioids and cocaine
Claudia Taccheri BS, Catherine Lesko PhD MPH, Oluwaseun O Falade-Nwulia, MBBS 
MPH

Background: Substance use has been shown to be directly and indirectly linked to HIV
transmission, care engagement, antiretroviral adherence, and treatment. People who use
substances experience decreased post-diagnosis linkage to HIV care and higher
mortality rates.

Methods: The purpose of this retrospective cohort analysis was to compare visit
adherence in HIV continuity care for patients who have recently used opioids, cocaine,
both or neither. Our study population was adult patients who were enrolled the Johns
Hopkins HIV Clinical Cohort and engaged in HIV care at the John G. Bartlett Specialty
Practice who completed at least one patient-reported outcome (PRO) computer-assisted
survey between January 1, 2012-February 28, 2019. Recent substance use was
represented by self-reported cocaine and/or opioid use within 90-day period prior to the
PRO. Visit adherence was measured as the percent of scheduled visits that were
attended. We used generalized estimating equation regression analysis to determine the
relationship between recent cocaine use and high (>75%) visit adherence.

Results: Preliminary findings indicate that cocaine use, opioid use, and both cocaine
and opioid use are associated with lower proportion of people reaching 75% visit
adherence (OR [95% CI]: 1.5 [1.23, 1.82], 1.25 [1.11, 1.39], 1.53 [1.37, 1.71]) while
neither opioid nor cocaine use is associated with higher visit adherence (OR: 0.72 [0.66,
0.78]) when controlling for sex, age race, ethnicity, injection drug use, MSM sexual
contact, high risk heterosexual contact, past depression diagnosis, Cd4 cell count, viral
load, and years in HIV care.

Conclusion: These findings may be used to inform strategies to improve visit adherence
in this vulnerable patient population.
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What are the facilitators and barriers of healthcare 
provider recommendation of the COVID-19 vaccine for 
pregnant and lactating women? Preliminary findings 
from Bangladesh
Sydney Wade MPH, Alicia Paul MPH, Prachi Singh BA, Eleonor Zavala MSPH, Clarice 
Lee MSPH, Berhaun Fesshaye MSPH, Rupali Limaye PhD MPH MA

Background: Pregnant and lactating women (PLW) have a higher risk of severe
COVID-19 outcomes but were largely excluded from COVID-19 vaccine clinical trials,
resulting in delayed recommendation of the COVID-19 vaccine to this population. The
vaccine is now recommended for PLW. Current literature indicates that a major
facilitator of COVID-19 vaccine uptake amongst PLW is the recommendation of the
vaccine by healthcare workers (HCWs). However, HCWs may have conflicting views
on recommending COVID-19 vaccines to PLW. This qualitative study sought to
understand the facilitators and barriers to HCW recommendation of the COVID-19
vaccine to PLW in Bangladesh.

Methods: We conducted qualitative interviews with 16 HCWs (i.e., midwives, nurses,
doctors, and immunizers) in 4 counties in Bangladesh to identify factors that influenced
HCW promotion of the COVID-19 vaccine. Data were analyzed using grounded theory
to identify facilitators and barriers.

Results: Four key facilitators of HCW recommendation of the COVID-19 vaccine to
PLW were identified: experience in safely administering maternal vaccines to PLW;
trust in public health authorities and vaccine safety data; internal motivation to protect
and care for mothers; and attitudes toward the benefits of COVID-19 vaccines to PLW.
Two key barriers were identified: HCW confusion about vaccine policy and guidelines
for PLW; and vaccine safety concerns.

Conclusion: HCW recommendation of the COVID-19 vaccine could strongly influence
PLW uptake of the vaccine. Therefore, it is important to implement systemic
interventions that enhance facilitators and mitigate barriers to HCW vaccine
recommendation. Enhancing HCW communication skills and ensuring clear
communication regarding vaccine eligibility and policy could impact HCW
recommendations of COVID-19 vaccines. Additionally, sharing PLW experiences of
taking the COVID-19 vaccine with HCWs could further enhance trust in the vaccine
among HCWs. Lastly, communicating about the risk of COVID disease versus the
benefits of COVID-19 vaccines specific to PLW may also enhance HCW support toward
COVID-19 vaccines.
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The environmental impact of 3D-printed constructs and 
their use in craniomaxillofacial surgery
Matthew J Heron BS, Atharva M Bhagwat, Katherine J Zhu BS, Cynthia T Yusuf BS, 
Robin Yang MD DDS

Background: Three-dimensional (3D) printing has transformed surgical approaches to
complex craniomaxillofacial (CMF) surgeries. Patient-specific models, implants, guides,
and splints have been shown to improve prognoses and reduce complication rates;
however, the environmental impact of these constructs – many of which are composed
of plastic – has yet to be evaluated.

Methods: To determine the carbon footprint of 3D printing for CMF surgery, we
conducted a cross-sectional analysis of printers used for the commercial production of
medical devices. After extracting the energy requirements of each printer, we used
emissions data from the U.S. Environmental Protection Agency to estimate the mass of
carbon dioxide produced when operating each printer for one hour. We then conducted a
retrospective analysis of all craniomaxillofacial surgeries performed at Johns Hopkins
with 3D-printed constructs, collecting information on the material and indication of each
construct used intraoperatively. Using the aggregate surgical print data and emissions
averages, we calculated the carbon footprint of CMF surgeons at Johns Hopkins from
January 2020 to December 2021.

Results: These surgeons used 406 constructs, including 158 contour models, 104 guides,
84 implants, and 60 splints. These constructs were composed of resin (51.0%), titanium
(25.4%), polyamide (23.4%), and polyether-ether ketone (0.2%). In total, printing these
constructs required an estimated 2,644.4 hours and generated approximately 9.10 metric
tonnes of carbon dioxide pollution; these emissions are approximately equal to those
emitted when operating two passenger vehicles for one year.

Conclusion: There are currently no commercially available recycling programs for the
disposal of surgical 3D-printed constructs; therefore, all items considered in this analysis
contribute to solid waste accumulation. While 3D printing can be useful for improving
patient care, it does not have a negligible environmental impact and should be used only
when surgically necessary.
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Hearing Care Disparities Among Older Asian Americans 
in the United States from 2016-2018 
Carolyn Im BS,  Nicholas Reed AuD, Frank Lin MD PhD 

Background: Nearly half of adults 60+ have hearing loss, yet fewer than 20% of adults
with hearing loss utilize hearing aids (HA). Previous research suggests racial disparities
in HA uptake. Asian Americans (AA), a particularly understudied group, are estimated
to have comparable prevalence of hearing loss to other racial groups, yet one study
found AA aged 20-69 are less likely to receive hearing tests and use HAs compared to
Whites in the U.S. This study provides an updated and more age-expansive investigation
into hearing care for older AA (60+) as well as factors that may contribute to inequity.

Methods: The National Health Interview Survey is an ongoing cross-sectional
nationally-representative survey of American civilians. Participants aged 60+ from
2016-2018 were included (n=25,537). HA ownership was utilized as proxy for hearing
care. Sociodemographic variables included poverty ratio, insurance status, having a
usual place for care, and being U.S. born. We used logistic regression to estimate odds of
HA ownership by racial group adjusted for sociodemographic factors. Then we used
models stratified by racial group to further characterize risk factors for HA ownership by
racial group.

Results: AA over 60 in the U.S. have lower odds of HA ownership relative to White
Americans of the same age range (0.75, 95% CI, 0.53-0.99). Among older AA, not being
born in the U.S. was a significant risk factor for not owning a HA (0.48, CI 95%, 0.27-
0.86), while having health insurance was a protective factor (6.95, 95%CI, 1.62-29.8).
Interestingly, income was a significant protective factor for HA ownership among older
White Americans, but not Asian and Black Americans.

Conclusion: Older AA are less likely to use HAs than White Americans. Possible
explanations for disparities in HA ownership involve stigma, self-perception of hearing
loss being a natural part of aging, language barriers, insurance eligibility, and use of
alternative medicine practices.
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Weight Loss is Associated with Increases in 
Mitochondrial DNA Copy Number 
Chiamaka Okonkwo BA, Bige Ozkan MD ScM, Justin Echouffo-Tcheugui MD PhD, 
Gary Gerstenblith MD, Josef Coresh MD PhD, Dan Arking PhD, Chiadi E. Ndumele
MD PhD

Background: Mitochondrial DNA copy number (mtDNA-CN) is a surrogate measure of
mitochondrial function that is independently associated with increased cardiovascular
disease risk. Individuals with obesity and cardiometabolic risk factors have lower
mtDNA-CN levels. However, the modifiability of mtDNA-CN following a weight loss
intervention has remained largely unexplored. We hypothesized that bariatric surgery-
induced weight loss is associated with longitudinal increases in circulating mtDNA-CN
levels, independent of changes in cardiometabolic risk factors.

Methods: In the BARI-Heart prospective cohort of bariatric surgery patients, we
quantified mtDNA-CN from whole blood samples collected at three visits: 3 to 6 months
prior to surgery (Visit 1), 2-4 weeks prior to surgery (Visit 2), and 6 months post-surgery
(Visit 3). We used linear mixed models with random effects to assess changes in
mtDNA-CN after bariatric surgery, with the pre-surgery visits while awaiting bariatric
surgery serving as the control period. We used multivariable linear regression to evaluate
the dose-response association between weight loss and change in mtDNA-CN.

Results: We included 71 participants (mean age 45 years, 74% female, 88% White).
While mtDNA-CN levels did not change significantly during the pre-surgery period
(Visit 1 to Visit 2; p=0.34), mtDNA-CN significantly increased after bariatric surgery
(Visit 2 to Visit 3; p<0.001). In linear mixed models adjusting for age, sex, and smoking
status, mtDNA-CN was higher after bariatric surgery than immediately prior to bariatric
surgery (ß=0.141, p < 0.001). This increase in mtDNA-CN remained significant
following further adjustment for changes in cardiometabolic risk factors (ß=0.116,
p<0.01). In linear regression, each 10% weight loss was associated with a 1.6% increase
(95% CI: 0.1, 3.1) in mtDNA-CN.

Conclusion: Weight loss via bariatric surgery is associated with significant increases in
mtDNA-CN, independent of changes in cardiometabolic risk factors. Improvements in
mitochondrial function may mediate some of the cardiovascular benefits of significant
weight loss.

4:04 pm
Room 344



Preetham Bachina

Medical Student Research Symposium 2023 622/3/23

Oral Public Health

Potential Impact of Long-Acting Antiretroviral Therapy 
on Local HIV Incidence
Preetham Bachina BA/BS, Parastu Kasaie PhD, Melissa Schnure BA/MS, David Dowdy 
MD/PhD, Maunank Shah MD/PhD, Anthony Fojo MD

Background: Long-Acting Antiretroviral Therapy (LAART) has demonstrated efficacy
in virally suppressed people with HIV (PWH), and clinical trials are ongoing to evaluate
its use in ART-naïve and ART-experienced, unsuppressed PWH. While LAART may
promote adherence and retention in HIV care, its potential effects on local HIV
epidemics remain unclear.

Methods: We used the Johns Hopkins HIV Epidemiologic and Economic Model, a
model of local HIV epidemics, to simulate the potential impact of LAART in four U.S.
cities: Atlanta, Baltimore, Los Angeles, and Miami. We simulated LAART roll out at
two levels for three separate indications, separately and in combination: (1)
Transitioning either 25% or 50% of “durably suppressed” PWH (suppressed for ≥ 2
years on oral ART) onto LAART; (2) starting either 25% or 50% of ART-experienced
PWH who were unsuppressed on LAART yearly; and (3) starting either 25% or 50% of
ART-naïve PWH on LAART (instead of oral ART). All interventions ramped up from
2025 to 2028 and continued through 2035. Our primary outcome was the reduction in
the projected number of incident HIV infections from 2025 to 2035.

Results: Compared to simulations without a LAART intervention, switching 50% of
durably suppressed PWH to LAART yielded an additional projected incidence reduction
ranging from 1.2 percentage points in Los Angeles to 1.7 percentage points in Atlanta
(Table). Similarly, starting 50% of unsuppressed, ART-experienced PWH on LAART
yearly yielded an additional reduction ranging from 1.3 percentage points in Atlanta to
3.4 percentage points in Los Angeles (Table). Finally, starting 50% of ART-naïve PWH
on LAART yielded additional reductions ranging from 4.1 percentage points in
Baltimore to 16.6 percentage points in Atlanta (Table).

Conclusion: LAART has the potential to modestly reduce HIV incidence in local
epidemics. Its effect will depend strongly on the degree to which LAART promotes
engagement in HIV care, particularly among unsuppressed PWH.
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Ethiopia Safety Officer Program as a strategy for 
Infection Prevention and Control: Lessons from COVID-
19 Pandemic
Kowsar Ahmed, B.S., Linda L. Thumba, D.P.T, Solomon Abebe, Aristides  Nhanala, 
Warku Habte, Bhakti Hansoti, M.B.Ch.B., Ph.D., M.P.H. 

Background: In Africa up to 10% of COVID infections were in healthcare workers,
furthermore infection prevention and control (IPC) studies demonstrate inconsistencies
in knowledge (38.6% to 70%) and practice (23% to 66%). Provision of PPE alone is
inadequate. The innovative Safety Officer (SO) program trains ancillary staff, to support
the implementation of infection prevention and control (IPC) strategies.

Methods: In June 2022, 23 clinicians and non-clinicians were selected as SO champions
from teaching hospitals at Hawassa and Gondar Universities. RISE Ethiopia and Johns
Hopkins University (JHU) conducted 4 days of training on IPC knowledge and skills,
integrating the training of trainers (TOT) model for participants to cascade the training
at their respective facilities. Training focused on COVID-19 epidemiology, chain of
infection, hand hygiene, personal protective equipment (PPE), screening and triage and
isolation precautions. Participants took pre-/post- knowledge tests, and skills were
assessed by direct observation on two core competencies: hand hygiene and
donning/doffing. SO champions led cascade training to a further 243 individuals.

Results: Of the 23 participants, the median pre-test result was 50% [IQR: 41-59], with
27% and 64% the lowest and highest scores, respectively. The post-test median was 77%
[IQR: 73-82], with 50% and 100% the lowest and highest scores, respectively.
Additionally, 22 participants were competent in hand hygiene and donning/doffing
skills. Of the 243 participants in cascade training, participants completed pre-/post- tests
which demonstrated that average scores increased from 38% to 82% respectively.

Conclusion: The safety officer program was effective at increasing knowledge of IPC
strategies among hospital staff and cascade of training to other staff; however,
continuous support and evaluation may be required to explore consistency of ongoing
IPC practice.
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Venous Thromboembolism Prediction in Postoperative 
Gynecologic Oncology Patients: The Utility of Risk 
Assessment Tools
Mahima Krishnamoorthi BA, Anna L Beavis MD, Ruoxi Yu BA, Alison Goulder MD, Rebecca L Stone 
MD

Background: ASCO recommends extended pharmacologic thromboprophylaxis (EPT) following
abdomino-pelvic surgery for a minimum of 7-10 days and for up to 28 days in high-risk patients.
However, uncertainties in venous thromboembolism (VTE) risk assessment of patients with suspected or
known gynecologic cancer undergoing minimally invasive surgery (MIS) can lead to inconsistencies in
EPT prescribing. We aimed to characterize the variability in and cost of EPT prescribing to patients
undergoing MIS for suspected or known gynecologic cancer.

Methods: Patients who underwent MIS by gyn oncologists at a tertiary care center for working diagnoses
of borderline ovarian tumor (BOT), endometrial intraepithelial neoplasia (EIN), or invasive gynecologic
cancer from July 1, 2016 to December 31, 2019 were identified. Clinicopathologic and surgical variables
were abstracted from the medical record. Patients with a history of VTE, with a hereditary thrombophilia
or on preoperative anticoagulation were excluded. Descriptive statistics and Fisher’s exact tests were used
for univariate analyses.

Results: A total of 355 patients met inclusion criteria. Median age was 61.6 years (interquartile range
[IQR] 54.6-69.9). The study cohort was 64.5% White, 19.2% Black, 8.5% Other, and 7.3% Asian. The
majority had a working diagnosis of invasive cancer (77.8%); 20% and 1.4% had working diagnoses of
EIN or BOT. Median surgical time was 263 minutes (IQR: 223-304). Among 272 patients who had lymph
node assessment, 65.8% underwent sentinel lymph node (SLN) biopsy and 34.2% had a
lymphadenectomy.EPT was prescribed to 75% of patients. Of those discharged on EPT, low molecular
weight heparin was prescribed in 97% of cases. EPT was prescribed for <15 days to 62.7% and for ≥15
days to 33.6% of patients, respectively. Patients with a working diagnosis of invasive cancer were more
likely to be discharged on EPT than those with a working diagnosis of EIN (83.5% vs. 56.3%, p=<0.001).
EPT for <15 days was more commonly prescribed to patients with a working diagnosis of EIN than of
invasive cancer (87.2% vs. 61.5%, p<0.05). Discharge on EPT was not significantly associated with year,
race, ethnicity, age (≤60 vs. >60 years), clinical stage (stage I vs. II-IV) or histologic grade (grade 1/2 vs.
3). Specifically, discharge on EPT was observed in 187 patients with stage I cancer (87.8%) and 34
patients with stage II-IV cancer (61.8%, p=NS). Discharge on EPT was observed in 142 patients with low
grade cancer (89.9%) and 70 patients with high grade cancer (84.4%). EPT was prescribed more often
after surgeries ≥180 minutes (p<0.01) compared to surgeries <180 minutes. EPT was prescribed to the
majority of patients who underwent SLN biopsy (83.2%) and lymphadenectomy (92.5%). EPT for <15
days was more commonly prescribed after SLN biopsy than after lymphadenectomy (84.8% vs 37.8%).
Median total cost of EPT was $102.5 (IQR: $65.1-$198.7). Median out of pocket cost was $10 (IQR: $5-
$30.4) and did not differ by insurance type. VTE was diagnosed in 2 patients (0.6%), both within the 23-
hour inpatient observation period. The 30-day incidence of outpatient VTE was 0.

Conclusion: EPT prescribing patterns after MIS for suspected or known gynecologic cancer are highly
variable. There is opportunity for standardization. A risk stratification strategy for EPT prescribing based
on clinicopathologic and procedural risk factors for VTE relevant to gynecologic oncology patients
undergoing MIS could better balance risk, benefit and cost.
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Safety and Efficacy of Prehospital Diltiazem
Ellen Pil BA, Asa Margolis DO, Matthew Levy DO

Background: Rapid atrial fibrillation is a common cardiac tachydysrhythmia that arises
from uncoordinated atrial activation and an irregular, increased ventricular response
rate. Current prehospital protocols direct paramedics to administer diltiazem
hydrochloride, a calcium ion channel blocker, to decrease the heart rate of symptomatic,
hemodynamically stable patients with rapid atrial fibrillation. However, diltiazem can
also cause systemic hypotension and bradycardia, which can precipitate end-organ
injury.

Methods: To assess whether the rate control benefit of prehospital diltiazem outweighs
the risk of adverse events, we conducted a retrospective chart review of all adult patients
who received diltiazem from Maryland paramedics between January 1, 2019, and March
31, 2022. Collected data included patient demographics, vital signs, diltiazem dose,
transport time, and rescue medications and procedures. Rate control was defined as a
heart rate that decreased by ≥20% or to <100 beats per minute at the time of hospital
arrival. Adverse events were defined as a systolic blood pressure of <90mmHg, a heart
rate of <60 beats per minute, or requiring epinephrine, atropine, calcium chloride, or
external pacing. We used chi-squared tests, Mann-Whitney U tests, and logistic
regression to assess the relationship between rate control, adverse events, and diltiazem
dose.

Results: During the study period, 2,255 patients received prehospital diltiazem. Overall,
1,416 (62.8%) patients had a controlled heart rate and 79 patients (3.5%) experienced an
adverse event. Patients who attained rate control received a higher diltiazem dose (14.2
mg vs. 13.7 mg, p=0.004). There was no significant relationship between diltiazem dose
and adverse events.

Conclusion: This is the largest study of prehospital diltiazem to date. Prehospital
diltiazem is effective and safe for most patients. Future opportunities for research
include examining the relationship between adverse events and underlying etiology as
well as investigating associated outcomes.
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Management and Clinical Outcomes for Patients with 
Gastrointestinal Bleeding who Decline Transfusion
Jessica Asiedu BS, Ananda Thomas BS, Nicolas Cruz BA, Ryan Nicholson, BS 
Steven Frank MD

Background: The national blood shortage and rising patient population who decline
blood transfusions have emphasized the growing need for bloodless medicine initiatives.
This case series describes the management of gastrointestinal bleed patients who
declined allogeneic blood transfusion. Understanding the effectiveness of bloodless
medicine techniques will improve treatment for future patients while avoiding the risks
and cost associated with transfusion.

Methods: A retrospective chart review identified 30 patient encounters admitted
between 2016 to 2022 for gastrointestinal hemorrhage who declined transfusion due to
religious or personal reasons. Clinical and patient blood management methods utilized
during hospitalization were analyzed. Hemoglobin concentrations and clinical outcomes
were the main outcomes of interest.

Results: The most common therapies were intravenous iron (n=25, 83.3%), and oral
B12 and folate (n=22, 73.3%). Erythropoietin was administered to 18 patients (60.0%).
Endoscopy was the most common procedure performed (n=23, 76.7%). The median
nadir hemoglobin was 5.6 (IQR 4.5-7.0) g/dL, which increased post-treatment to 7.3
(IQR 6.2-8.4) g/dL upon discharge. One patient (3.3%) with a nadir Hb of 3.7 g/dL died
during hospitalization. Nine other patients with nadir Hb <5.0 g/dL survived
hospitalization, six of which had endoscopy under anesthesia.

Conclusion: Gastrointestinal bleed patients can be successfully managed with optimal
bloodless medicine techniques. Even patients with a nadir Hb <5.0 g/dL can be
stabilized with treatment of anemia and may safely undergo surgical procedures for
diagnostic or therapeutic purpose. The knowledge gained from bloodless medicine
patients can improve clinical care for all patients.
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Trust during the COVID-19 pandemic: Baltimore 
Latin@s and their healthcare providers
Mitchell Lipke BS, Cui Yang PhD, Kathleen Page MD

Background: Communities of color have been disproportionally affected by the
pandemic, highlighting a new realm of health inequity. Specifically, Latin@s face a
hospitalization rate triple that of non-Hispanic whites. Some of these disparities may be
traceable to lack of connection to or trust in the US healthcare system and physicians. In
this study, we aimed to examine and identify any correlates with physician trust during
the pandemic in the Latino population.

Methods: We conducted a survey with over 500 respondents from community sites
across Baltimore with the objective of addressing COVID-19 vaccine hesitancy and
uptake. This sample was filtered for Hispanic/Latino participants who responded in
Spanish and to ensure certain questions were completed (e.g. age, gender, birthplace;
n=495). Chi-square tests of independence and logistic regression were used to identify
covariates of interest.

Results: Of respondents, 30.1% failed to indicate that a healthcare provider was a
trusted source of information about COVID-19. Most demographic data lacked
significant association with this trust. However, after adjustment, being born outside the
US was associated with increased trust (p=0.022 AOR=2.57) while healthcare
discrimination correlated with a decreased healthcare worker trust (p=0.006 AOR=0.82).
Interestingly, neither expressing inadequacy of healthcare nor having public insurance
correlated to trust (p= 0.393, 0.051). Further, whether a respondent had a PCP was of no
consequence (p=0.89). However, receiving care from an emergency room decreased
trust in healthcare providers by 49.2% (p=0.004, AOR=0.508).

Conclusion: We identified several variables of interest that were associated with trust
between Baltimorean Latin@s and healthcare providers. These serve as potential targets
for intervention and future study. The results highlight a need for greater awareness of
discrimination in the healthcare setting and further research into Latin@ experience in
the emergency setting.
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Analysis of HIV Test Site Distribution in the Tampa Bay 
Region Reveals Testing Deserts and Vulnerability for 
HIV Among Adolescents and Young Adults 
Ariel Vilidnitsky BA, Raquel Hernandez MD MPH, Catherine Silva MD MHS, Errol 
Fields MD PhD MPH

Background: HIV prevalence rates among Florida adolescents and young adults (AYA,
ages 13-24) are nearly double the national average, and Tampa Bay is among the regions
with highest transmission. To understand the geosocial factors contributing to this
disparity, we sought to determine the association between zip code-level test site
accessibility and AYA HIV burden, compare this association to that of adults ages 25-44,
and identify local AYA HIV testing deserts.

Methods: Test site addresses and zip code-level data on HIV burden (new diagnosis
rate, prevalence rate, and percent virally suppressed) for Tampa Bay AYA and adults
were obtained from aidsvu.org. Using ArcGIS, we mapped HIV burden by zip code for
each age group, overlayed the maps with HIV test site locations encircled by 15-minute
walking distance radii, and determined the percent surface area per zip code within 15-
minutes' walking distance to ≥1 test sites. We then calculated Pearson’s correlation
coefficients for the association of percent surface area within walking distance to ≥1 test
sites and HIV burden for each age group.

Results: Of the 97 zip codes analyzed, 36.1% had 0% surface area within walking
distance to ≥1 test sites. The association between geographic test site accessibility and
prevalence rate was substantially higher for adults (r=0.51, p=7.28x10-8) compared to
AYA (r=0.09, p=0.38). Although a similar trend held true for new diagnosis rates, test
site availability and percent virally suppressed were more strongly correlated for AYA
(r=0.47, p=0.005) than adults (r=0.05, p=0.64). Based on these disparities, we identified
4 new potential AYA testing deserts with high AYA HIV prevalence rates but few local
test sites.

Conclusion: There is a paucity of walking-accessible HIV test sites in Tampa Bay.
Current test site distribution more closely follows trends in adult, rather than AYA, HIV
new diagnosis and prevalence rates, leaving AYA vulnerable across multiple testing
deserts.
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The Association between Thrombocytopenia and 
Bleeding in Extracorporeal Membrane Oxygenation 
(ECMO) 
Albert Leng BA, Annabelle Pan BA, Hannah Rando MD, Benjamin Shou BS, Sung-Min 
Cho MD, Glenn Whitman MD

Background: Given the high incidence of bleeding in patients supported with ECMO,
clinicians are motivated to prophylactically transfuse platelets at arbitrary platelet
thresholds for thrombocytopenia. However, evidence to support this practice is lacking.
Thus, we aimed to clarify the association between thrombocytopenia and bleeding
sequelae.

Methods: We conducted a single-center retrospective study of all adult patients (n=293)
who received ECMO support from October 2017 to May 2022. Patients were stratified
into two groups: non-thrombocytopenic vs. thrombocytopenic; which was defined as
having a platelet count less than 30 × 109 cells/L, the clinical goal at our institution, at
any point during ECMO support. Multivariable logistic regression was used to
determine the association between thrombocytopenia and multiple bleeding-related
outcomes.

Results: Of the 293 patients, 36% (105) developed thrombocytopenia and 67% (197)
had at least one hemorrhagic event. Compared to non-thrombocytopenic patients,
thrombocytopenic patients were older in age (p=0.003), more likely to require
venoarterial (VA) ECMO (p=0.02), be centrally cannulated (p=0.003), and have elevated
mean INR (p=0.002). Thrombocytopenic patients were also more likely to have any
bleeding events (p=0.02). In multivariable logistic regression analysis,
thrombocytopenia was associated with an increased risk of death (aOR=2.5, CI=1.4-
4.6), surgical site bleeding (aOR= 2.1, CI=1.2-3.8), and any bleeding event (aOR=2.0,
CI=1.2-3.6) but not with intracranial or GI hemorrhagic outcomes. In a post-hoc analysis
investigating additional platelet thresholds, thrombocytopenia was significantly
associated with bleeding events until a platelet count of 70 × 109 cells/L (aOR=1.73,
CI=0.9-3.3).

Conclusion: Our findings suggest that the development of thrombocytopenia during
ECMO is associated with death, surgical site bleeding, and overall bleeding outcomes.
The effect persists until a threshold of 70 × 109 cells/L when there is no longer an
association with any bleeding event. These results help to inform the practice of
prophylactic platelet transfusion to better elucidate when to transfuse to prevent
bleeding sequelae and reduce mortality.
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Evaluation of a STAT MRI Protocol for Emergent 
Ophthalmology Patients
Alison Gibbons BS, Peng Huang PhD, Philip Kim OD, Amanda D. Henderson MD

Background: Evaluating patients with potentially sight-threatening conditions
frequently involves urgent neuroimaging, and some providers recommend emergency
department (ED) evaluation to expedite. However, several factors including wait times,
fear of COVID exposure, and cost, may limit the practicality of ED evaluation. We used
a STAT MRI protocol with the goal of arranging outpatient MRI within 48 hours. This
study assessed the efficiency and outcomes of STAT protocol versus ED evaluation.

Methods: A retrospective chart review of patients with optic disc edema requiring
urgent MRI was performed. Demographic, clinical data, and baseline ophthalmic
measures were compared between patients in STAT and ED groups using t-test or
Fisher’s exact tests for continuous or categorical variables. Multivariate analyses were
performed to compare visual acuity (VA), visual field mean deviation (VFMD), RNFL
thickness, and edema grade using mixed-effects model adjusting for their baseline
measures.

Results: Twenty-four STAT and 46 ED patients met study criteria. The mean age was
32.4 +/- 14.6 years, and 82.9% patients were female. Demographic variables and
presenting symptoms of headaches (p=0.201), pulsatile tinnitus (p=0.081), diplopia
(p=0.684), and abducens nerve palsy (p=0.546) were similar between groups. Four
patients in the ED group and none in the STAT group were found to have space-
occupying lesions. Presenting VA (p=0.0003), VFMD (p<0.0001), and edema grade
(p=0.0015) were worse in the ED group, but did not differ between groups at follow-up
(p=0.0992, p=0.4001, p=0.1154, respectively). . Multivariate analyses adjusting for age,
gender showed follow-up efficacy measures were significantly associated with their
baseline values (all p<0.0002) but not with group membership with all p>0.099.

Conclusion: Evaluation via a STAT MRI protocol rather than referral to the ED did not
lead to inferior outcomes for patients presenting with optic disc edema. Urgent
outpatient evaluation, rather than ED referral, appears safe for some patients with optic
disc edema.
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Impact of hormonal receptor expression on growth rate 
of meningiomas: a volumetric analysis stratified by 
progesterone and estrogen receptor expression 
Anita Kalluri BA, Joshua Materi BS, David Mampre MD, Jeff Ehresman MD, Jordina 
Rincon-Torroella MD, and Chetan Bettegowda, MD

Background: Meningiomas are more prevalent in women and may enlarge during
pregnancy, suggesting a role for hormonal estrogen and progesterone signaling in
meningioma pathogenesis. Here, we examine the relationship between
immunohistological staining for estrogen (ER) and progesterone (PR) receptors on
tumor growth kinetics and recurrence in WHO Grade 1 meningiomas.

Methods: Surgically resected formalin-fixed, paraffin-embedded WHO I meningioma
blocks were obtained and sectioned. H&E slides were prepared and stained for estrogen
and progesterone receptors, and a senior neuropathologist graded ER/PR receptor
expression. Clinical variables including age, sex, race, clinical presentation, recurrence,
and time to recurrence were documented. Tumor volumes were measured by calculating
tumor areas in magnetic resonance imaging using a semiautomated measurement tool
(v12.1 Carestream Health; Rochester, NY) and pre-operative and post-operative growth
rates were calculated. Student’s T-tests were conducted for continuous variables and chi-
squared tests were conducted for categorical variables.

Results: ER and PR expression were determined for 25 patients. The average age was
55.6 years and the majority (72%) of patients were female. The most common
presenting symptoms were headache (32%), seizure (24%), and visual deficit (28%).
60% of meningiomas recurred and the average time to recurrence was 15 months. 14
patients were found to have high (>50%) levels of PR staining and 11 patients had low
(≤50%) PR staining. All patients in this cohort had low or no ER staining. There was no
difference between preoperative and postoperative growth rates in the low and high PR
expression groups (p= 0.22 and 0.98, respectively). Additionally, there was no difference
in recurrence rate or time to recurrence between the low and high PR expression groups
(p=0.93 and 0.28, respectively).

Conclusion: No difference was found between pre-operative growth rate, post-operative
growth rate, recurrence, and average time to recurrence between the high and low
progesterone receptor staining groups.
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The role of spirituality in substance use disorder: 
perspectives of residents at a faith-based rehabilitation 
program in Baltimore
Annabelle Pan BA, Erin Wang BS, Tara Srinivas BS, Jack Loftus BS, Denis Antoine 
MD, Michael Fingerhood MD

Background: Spirituality, defined in clinical settings as a ‘commitment to transcendent
or existential personal meaning in one’s life,’ is often associated with recovering from
substance use disorders (SUDs), with nearly three quarters of SUD treatment programs
in the US incorporating an element of spirituality. Surveys have shown that people with
SUDs frequently utilize spirituality in their recovery capital, but little is understood
about their preferences towards spiritual discussion in medical settings. This project
explored how people with SUDs perceive the incorporation of spirituality into medical
conversations, considered in conjunction with their personal experiences with
spirituality in recovery.

Methods: Participants were recruited from the Helping Up Mission, a Christian-
affiliated rehabilitation facility for men located in Baltimore, MD. Semi-structured
interviews addressing addiction, spirituality, and medical care were audiotaped and
transcribed. Standard qualitative methods were used to identify themes.

Results: Of 15 participants, all were male, 9/15 were Black, 6/15 were White, and the
mean age was 45. 7/15 participants identified as Christian, 6/15 as spiritual but not
religious, and 2/15 as neither religious nor spiritual. Most participants who identified as
Christian or spiritual said their spirituality was necessary and central to their recovery.
Almost all participants reported neutral to positive feelings towards discussing
spirituality with a medical provider, although a few suggested hypothetical scenarios
where they or their peers might react negatively to being asked for their spiritual
background in a medical context. These negative reactions were related to feeling
disrespected or dehumanized by the medical provider.

Conclusion: This study provides a unique insight into the perspectives of spiritual and
non-spiritual residents of a Christian-affiliated rehabilitation center. Medical
practitioners who care for people with SUDs should be cognizant of a wide-ranging set
of backgrounds and experiences involving spirituality, and establish a respectful
relationship before inquiring about their patients’ belief systems.
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Evaluation of the deployment of artificial intelligence-
assisted diabetic retinopathy screening at Johns Hopkins 
Medicine
Ariel Leong MS, Kerry Smith, Alvin Liu MD

Background: Much has been stated about the potential of artificial intelligence (AI) to
revolutionize medicine. The time has now come to evaluate these predictions. This work
investigates IDx-DR, an AI system currently used at Johns Hopkins Medicine sites that
diagnoses diabetic retinopathy (DR). Comparable performance to ophthalmologists has
been demonstrated. We now evaluate another purported benefit, earlier DR detection. To
do so, we compare the clinical and demographic characteristics of IDx-DR-screened
patients to those who received a traditional diabetes-related referral to Wilmer.

Methods: A retrospective analysis of 3745 patients referred to Wilmer for DR between
August 2020 and September 2022 extracted age, sex, race, zip code, language, need for
an interpreter, marital status, screening date, Wilmer appointment date, visual acuity,
insurance coverage, presence of proliferative DR, hypertension, chronic kidney disease,
microalbuminuria, Type 1 diabetes, Type 2 diabetes, HbA1C, and EGFR from EPIC at
the time of the Wilmer appointment. Patients were placed into three income brackets
depending on the median income of their zip code: <$50,000, $50,000-$75,000, or
>$75,000. Student's t-tests, two proportion Z-tests, Fisher's exact tests, and chi-squared
tests were performed.

Results: There was no significant difference between IDx-DR-screened patients and
traditionally-screened patients in age, race, presence of proliferative diabetic
retinopathy, chronic kidney disease, microalbuminuria, Type 1 diabetes, HbA1c, and
EGFR. IDx-DR patients had a larger delay between screening and Wilmer appointment
(85.4 days vs. 64.7, p=0.002), worse visual acuity (20/27 vs. 20/26, p<0.001), were more
likely to be female (57% vs. 52%, p=0.042), be divorced or single (50% vs. 33%,
p<0.001), have hypertension (90% vs. 83%, p<0.001), and have Type 2 diabetes (99%
vs. 97%, p=0.004). They were less likely to be in the highest income bracket (16% vs.
36%, p<0.001), need an interpreter (1.8% vs. 7.6%, p<0.001), and be on a Medicaid plan
or have no insurance (3% vs. 6%, p=0.007).

Conclusion: IDx-DR screening does not correlate with patients presenting earlier to
ophthalmologic care, both in terms of days and clinical characteristics of diabetic
disease. However, the different demographics of those presenting to Wilmer from an
IDx-DR screening compared to traditional referral suggest that IDx-DR could facilitate
greater inclusivity of access to diabetic retinopathy care. This can be explored further.
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Analysis of Pediatric Pain Service and Opioid Usage in 
Open Repair of Non-syndromic Craniosynostosis 
Patients 
Ava Niknahad BS, Christopher D. Lopez MD, Ainsley L. Taylor BS, Cynthia T. Yusuf 
BS, Isabel V. Lake BS, Richard J. Redett, III MD, Robin Yang DDS MD

Background: Pediatric patients often receive unnecessary opioids after open
craniosynostosis repair. Pediatric pain services aim to optimize pain control, but their
impact following this procedure remains unknown. This study aims to characterize the
intervention of pediatric pain service following craniosynostosis repair at Johns Hopkins
Hospitals.

Methods: We conducted a retrospective cohort study of patients who underwent
primary open craniosynostosis repair at Johns Hopkins from 2016 to 2021. General
linear model tests compared variables including demographics, clinical characteristics,
analgesics, intra-operative/post-operative/discharge opioids, and post-operative course
between patients who received a pain service consultation (service cohort) and patients
who did not (non-service cohort).

Results: Twenty service and 48 non-service patients were included. On average,
neurosurgery and plastic surgery units placed service consults 1.8 hours post-surgery.
The service cohort was 3 months older than the non-service cohort (15 vs 12)
(p=0.0005). Most of the service cohort (95%) received a patient-controlled analgesia
(PCA) pump, while no patients in the non-service cohort received a PCA pump
(p<0.0001). The service cohort received more post-operative NSAIDs (p=0.005) and
dexmedetomidine (p=0.015). Both cohorts’ total intra-operative morphine milligram
equivalents (MMEs), post-operative enteral opioid MMEs, and start day were
comparable. Post-operatively, the service cohort received greater total MME (13.76 vs
3.43) and MME/kg/day (0.40 vs 0.09) than the non-service cohort (p<0.0001). The
cohorts’ percentage of patients with controlled pain was similar every post-operative
day. The service cohort was prescribed greater total MME at discharge than the non-
service cohort (29.13 vs. 12.67, p=0.012). Opioid prescription at discharge was
primarily managed by the surgical team.

Conclusion: Pediatric pain service is successful at controlling pain post-open
craniosynostosis repair. Future studies can optimize pain control by exploring the
balance between opioid PCA pump usage and emesis. Finally, we recommend working
with pain service to assess appropriate discharge analgesics to minimize over-
prescription of opioids at discharge for these patients.
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Investigating the Impact of Collagen-Based Conduits on 
Nerve Outcomes in Wounds with Exposed Nerves 
Calvin R Schuster BA, Patrick R Keller MD, Vance Soares MS, Erik Reiche MD, 
Visakha Suresh MD, Sami Tuffaha MD, Devin Coon MD, MSE

Background: Peripheral nerve exposure is a major problem in reconstructive surgery
that can lead to dysfunction and pain from perineural scarring. It is known that collagen-
based nerve conduits (NCs) mitigate adhesion-related dysfunction when used to protect
nerves in closed wounds. It is unknown whether the same benefits apply to open wounds
with exposed nerve.

Methods: Rats were divided into four groups: open-wound with and without NC
(open+NC, open-NC) and closed-wound with and without NC (closed+NC, closed-NC).
Standardized wounds were created over the sciatic nerve. In the NC group, exposed
sciatic nerve was wrapped with NC. Wounds were covered with a collagen/polysiloxane
bilayer matrix. Six-weeks postoperatively, the rats were euthanized and a force gauge
used to determine biomechanical scar tethering, the minimum force required to separate
the nerve from the underlying wound bed (a measure of perineural scarring). Perineural
tissue was collected for RT-qPCR of wound healing markers.

Results: The median force required to remove the nerve was 1.54 N (IQR 1.23-1.65) for
open-NC rats, 0.37 N (IQR 0.32-0.41) for open+NC rats, 1.49 N (IQR 0.96-2.56) for
closed-NC, and 1.03 for closed+NC (IQR 0.68-1.31). For open wounds, nerve
mobilization force was significantly lower for +NC rats compared to -NC rats (4.1-fold
decrease, p<0.01). Open-wound +NC rats expressed less VEGF than open-wound -NC
rats (p=0.04).

Conclusion: NCs significantly decreased the force required to glide a nerve six-weeks
postoperatively, suggesting they decrease nerve tethering in open wounds with exposed
nerve. Decreased VEGF expression suggests that NCs reduce the amount of neovascular
ingrowth occurring around the nerve in open wounds. This has implications for reducing
perineural scarring in open-wound beds undergoing skin grafting, such as the radial
forearm free flap phalloplasty donor site.
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Perioperative Implementation of Continuous 
Subcutaneous Insulin Pumps 
Cody Chavarria BS, Kate Hopson BSN, Arbenita Dervisholli BSN, Aaron Anderson 
BSN, Lynette Mark MD

Background: At least 1,500 patients with continuous subcutaneous insulin infusion
(CSII) pumps are provided care at Johns Hopkins Hospital, yet it can be challenging for
providers to manage these patients. This was highlighted by a case study, conducted by
the departments of Anesthesiology and Critical Care Medicine (ACCM), Endocrinology,
and Perioperative Nursing Services (PNS). Resultant quality improvement initiatives
included the following for CSII pump management: 1) assessing the Center for
Perioperative Optimization (CPO) CSII Roadmap usability, 2) monitoring HERO reports
3) assessing EPIC documentation of CSII pumps, 4) evaluating educational initiatives,
and 5) creating a CSII database for ongoing research.

Methods: As a means of quality improvement, the CPO updated the CSII Roadmap, and
feedback was requested from providers. In addition, JHU CRNA students carried out a
12-week educational intervention including this roadmap and implemented a pre- and
post-intervention survey using a Likert-type scale, collected via Qualtrics. Seven HERO
reports for patients met inclusion criteria. Finally, a QI database was created, which
included 28 patients with the following inclusion criteria: CSII pump use, perioperative
encounter, occurring at Johns Hopkins Hospital from 2020-2022.

Results: Per the CPO, CSII patients were requested to obtain perioperative endocrine
consults. Practitioner survey results were analyzed via a two-sided independent sample
t-test using SPSS. There was a nonsignificant change in CSII roadmap usability
(p=0.295) with a 95% confidence interval of -2.631, 0.810. During perioperative
management, 36% of patients were managed with CSII pumps and 29% with insulin
drips, and 64% of patients had their blood glucose checked. CSII pump documentation
was present in 89% of patients, and 54% of patients had endocrinology consults.

Conclusion: The next steps include reviewing this data with multidisciplinary teams and
bolstering the database with additional elements such as CSII pump manufacturer and
type as well as the length of CSII pump use before surgery.
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Comparison of Perceived to Actual Time of Prehospital 
Intubation by Paramedics 
Daniel Shou BS, Eric Garfinkel DO, Ruben Troncoso MD MPH, Becca Scharf MSc, 
Asa Margolis DO, Matthew Levy DO

Background: Situational awareness is essential during emergent procedures such as
endotracheal intubation. Previous studies suggest that time distortion can occur amongst
operators during intubation, however, only in-hospital intubations performed by
physicians were studied. We hypothesized that time distortion also affects paramedics
performing intubation by examining the perceived (as reported by the intubating
paramedic) versus actual total laryngoscopy time (TLT).

Methods: We defined TLT as the time elapsed from the laryngoscope blade entering the
mouth to the endotracheal tube balloon passing the vocal cords. This retrospective study
collected prehospital intubation data from a suburban county-wide fire-based EMS
system from 1/5/2021 to 5/21/2022. Perceived TLT was asked as a part of the procedure
documentation in the electronic medical record. Video laryngoscopy recordings were
reviewed by an expert panel, including EMS physicians, to determine the actual TLT.
Patients greater than 18 years old who underwent intubation by a paramedic with video
laryngoscopy were included. The primary outcome was the difference between actual
and perceived TLT. Secondary analysis examined the relationship between high time
distortion, and patient age, paramedic years of experience, difficult anatomy, excess
secretions, and use of rapid sequence intubation. Descriptive analysis was conducted
followed by logistic regression analysis.

Results: A total of 122 intubations were collected for analysis; 10 were excluded due to
lack of video recording. Mean actual TLT was 50.0s (95% CI 43.7 – 56.3s). Mean
perceived TLT was 27.8s (95% CI 24.6 – 31.0s). The median difference between actual
and perceived TLT was 18.5s (IQR 6 – 30s). None of the secondary variables had a
statistically significant association with high time distortion.

Conclusion: These results suggest that a paramedic’s perception of TLT is significantly
underestimated. Unrecognized prolonged procedure time can lead to complications
including hypoxia, aspiration, and laryngeal trauma. Further studies are required to
determine the clinical significance of these findings.
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The Incidence and Progression of Trachomatous 
Scarring in a Cohort of Women in a Trachoma Low 
Endemic District in Tanzania
Dorothy Wang BS, Amanda Rodriguez BS, Beatriz Munoz MS, Sheila West 
PhD/PharmD, Meraf Wolle MD

Background: Trachoma is a chronic conjunctivitis caused by ocular serovars of
Chlamydia trachomatis in which repeated bouts of infection can lead to late stage
potentially blinding sequalae of trachomatous scarring of the upper tarsal conjunctiva,
trichiasis, corneal opacification, and irreversible vision loss. Globally, trachoma is the
leading infectious cause of blindness; 1.9 million people are visually impaired or blind
from trachoma, with women being disproportionately affected by its later stages.
Previously, a 3.5-year prospective cohort study was conducted among women in
Kongwa, a formerly hyperendemic but now turned hypoendemic district in central
Tanzania. The purpose of our study is to provide follow-up data and to determine the
rate of conjunctival scarring incidence and progression in this same cohort, where
trachoma prevalence has been ≤5% throughout the entire study period from 2013-2021.

Methods: Women aged 15 and older were randomly selected from households in 48
communities within Kongwa district, Tanzania and followed over 8.5 years for this
longitudinal study. TF prevalence was 5% in children aged 1-9 at baseline and at all
follow-up timepoints. XX women aged 15 and older had trachomatous scarring at
baseline and were at risk for trachomatous scarring progression; XX completed follow-
up assessments in 2016 and XX in 2021. Upper tarsal conjunctival photographs were
obtained at baseline and at both follow-up time points, and were graded for
trachomatous scarring at 5x magnification using a five-step severity scale. Bivariate
analysis was performed comparing age, markers of socioeconomic status and baseline
TS severity between those with and without scarring incidence as well as those with and
without scarring progression.

Results: We plan to report on the 8.5-year incidence and progression of scarring among
women in Kongwa, with hopes that the study results will inform future surveillance
measures for treating the burden of trachomatous disease in newly hypoendemic areas.
Results pending.

Conclusion: N/A
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Development and Validation of a Porcine Ex Vivo 
Tricuspid Valve Model
Emily L. Larson, Hannah Rando MD MPH, Rachael Quinn PhD, James S. Gammie MD

Background: Growing interest in transcatheter and surgical intervention for tricuspid
valve (TV) disease drives a need for ex vivo models to facilitate development of novel
interventions. The aim of this study was to characterize and validate an ex vivo porcine
TV model.

Methods: In fresh porcine hearts (600-700g), the right atria were excised to visualize
the TV. The pulmonary artery and aorta were clamped and cannulated, coronary arteries
ligated, and right and left ventricles pressurized with air to 25 mmHg and 120 mmHg,
respectively. Upon pressurization, the TV assumes a static conformation comparable to
that of end diastole/early systole. A 3D structured light scanner was used to image the
3D topography of the TV, and 3D reconstructions were exported to Geomagic, where
further analysis and measurements were performed. Results were compared to published
TV measurements from clinical transthoracic echocardiographic studies of healthy
human subjects.

Results: Multiple measurements were similar between the ex vivo model and published
data, including an annular area of 8.9±1.4 cm2 (reported range: 7.6-11.3 cm2),
circumference of 12.7±0.8 cm (reported range: 9.9-11.9 cm), major axis diameter of
3.9±0.4 cm (reported range: 3.4-3.8 cm), minor axis diameter of 2.6±0.4 cm (reported
range: 2.9-3.1 cm) and tenting height of 0.7±0.2 cm (reported range: 0.5-0.7 cm). The
tenting area of 1.0±0.4 cm2 (reported value: 0.5 cm2), septal angle of 26.8±10.5 degrees
(reported value: 11.8 degrees), and nonplanarity angle of 135.6±12.6 degrees (reported
value: 165.0 degrees) differed somewhat from published data.

Conclusion: This study characterized an ex vivo model of the TV with measurements
that reasonably approximated that of published data, supporting the validity of this
model for use in further study of the TV.
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Factors associated with medical graduates' intentions to 
practice patient care
Emily Ma BA, Sean Tackett MD MPH

Background: With a predicted shortage of 37,800 to 124,000 physicians by 2034, it is
crucial to ensure that medical education can supply a workforce that meets society’s
demand for health care. When medical graduates do not practice clinical medicine, they
use resources that could be devoted to educating someone who would contribute more to
patient care. Identifying factors associated with medical school graduates who choose
part-time or non-patient care careers could help us better understand the emerging
physician workforce and inform interventions to address the physician shortage.

Methods: We obtained data from the Association of American Medical Colleges
Graduation Questionnaire (GQ) for the years 2016-2021 and conducted content analysis
on open-ended responses regarding graduates’ career intentions. Using logistic
regression, we assessed the associations between predictor variables and graduates’
career-setting plans.

Results: Of the 119,018 U.S. allopathic medical students who graduated during this time
span, 90,262 graduates (75.8%) responded to both patient care questions on the GQ. The
proportion of respondents not planning to pursue full-time clinical medicine was 13.2%
(n= 11,931), with 10.6% (n=9,565) intending to practice part-time patient care and
2.62% (n=2,366) not entering clinical medicine. Over the past six years, there has been
no significant change in the proportion of graduates entering non-full-time careers.
Policy, global health, and advocacy were the most common paths among graduates who
indicated part-time patient care, whereas consulting, business, and industry were the
most common among graduates who indicated no patient care.

Conclusion: A significant minority of medical school graduates intend to pursue other
interests part-time or leave patient care altogether. Understanding factors associated with
graduates’ plans not to enter full-time clinical medicine can guide efforts to recruit and
retain medical students to address the physician shortage.
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Poor Predictive Capacity of the Heart Failure with 
Preserved Ejection Fraction (H2FPEF) Score in Systemic 
Sclerosis Patients 
Ethan Knight, BS; Vivek Jani, MS; Christine Farrell, MD; Steven Hsu, MD; Laura K. 
Hummers, MD, ScM; Fredrick M. Wigley, MD; Paul M. Hassoun, MD; Ami A. Shah, 
MD, MHS; Stephen C. Mathai, MD, MHS; and Monica Mukherjee, MD, MPH

Background: Heart Failure with Preserved Ejection Fraction (HFpEF) is highly
prevalent in systemic sclerosis (SSc) and associated with diminished outcomes. Current
scores to predict HFpEF, like the H2FpEF score may not apply to this population given
differences in disease pathogenesis. The objective of this study was to assess the
performance of the H2FpEF score in the prediction of SSc-HFpEF.

Methods: A total of 421 distinct SSc patients were identified from 07/2003-07/2020
Johns Hopkins Scleroderma Registry and adjudicated based on with RHC-confirmed
evidence of HFpEF, defined as resting pulmonary capillary wedge pressure (PCWP) ≥
15 mmHg. For each patient, the H2FpEF score was calculated as previously described.
Covariates used to calculate the H2FpEF score were compared with a Mann-Whitney
test or Fisher’s exact test. The predictive capability of the H2FpEF was assessed by
receiver operating characteristic (ROC) analyses.

Results: In our cohort, 71/421 (17%) patients had PCWP ≥ 15 mmHg, and H2FpEF
scores were able to be calculated in 394 patients. The mean age and BMI were 60±13
yrs and 26±7 kg/m2, respectively. Furthermore, 104/394 (26%) patients had atrial
fibrillation and 110/394 (28%) took >2 anti-hypertensives. Mean echo-derived RVSP
was 53±23 mmHg, and mean E/e’ was 13±7. Comparisons of these covariates in SSc
patients with and without HFpEF are summarized in Table 1. Briefly, patients with SSc--
HFpEF had increased BMI (p=0.002) and elevated E/e’ (p=0.008) compared to those
without HFpEF. We next assessed the predictive capability for SSc-HFpEF of the
calculated H2FPEF score and identified an AUC of 0.60 (95% CI: 0.53-0.68).

Conclusion: In a large well-characterized cohort of SSc patients with RHC-confirmed
HFpEF, we demonstrate poor predictive power of the H2FpEF Score suggestive of a
unique phenotype in SSc. Future studies are required to identify which SSc-specific
characteristics can best predict in HFpEF and improve clinical outcomes.
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Toward the development of a mouse model of Pancreatic 
Ductal Adenocarcinoma 
Ibanez. H BA, Zheng. L MD/PhD

Freeform Abstract: Pancreatic Ductal Adenocarcinoma (PDA) is an aggressive cancer
with a 5-year survival rate of less than 5%. This low survival rate can be attributed to
late diagnosis, poor treatment options, and tumor-mediated immunosuppression.
Research into the specifics of this immunosuppression has led to the elucidation of a
potential new model of PDA metastasis, one that is mediated by a tripartite axis of two
axon guidance proteins, the secreted Semmaphorin 3D (Sema3D) with its receptor
Plexin D1 (PlxnD), and the pleotropic protein Annexin A2 (AnxA2). In normal settings,
axon guidance proteins function to generate short-range inhibitory signals that deflect
axons from inappropriate regions during development, while AnxA2 is involved in
diverse cellular processes such as cellular motility and exocytosis. Surprisingly, poor
prognosis in PDA cases is associated with the upregulation of this axis in cancer cells,
whereas antibodies against its components are associated with improved prognosis. This
genetic transformation can potentially be explained by perineural invasion, an event
which also worsens prognosis. As such, questions have been raised over whether
neurons in and around the pancreas can act as the origin of or as a refuge for cancer cells
post-treatment, and potentially if the local environment can transform PDA cells and
thus increase their metastatic potential. To that end, 20 B6 Mice were orthotopically
implanted with metastasizing (KPC) or non-metastasizing (KPCS) PDA tumors. At 2
weeks post implantation, mice were subjected to distal pancreatectomy and tumors were
resected. At 5 weeks post-surgery, mice were euthanized and tissue samples, including
nerves surrounding the pancreas such as the celiac plexus, were collected. Analysis of
these tissues has been performed via multiplex Immunohistochemistry techniques
staining for metastases and Sema3D expression. While initial attempts to target these
markers has been unsuccessful, an optimized multiplex protocol and a new anti-Sema3D
body show promise for successful staining.
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Analysis of trends in social determinants of health 
diagnosis codes in a large deidentified national discharge 
dataset, 2016-2019
Jacob Balin, Hadi Kharrazi, PhD

Background: Social determinants of health (SDOH) are the aspects of social and
economic life that influence health outcomes. In 2015, the International Classification of
Diseases introduced “Z codes”, which allow SDOH diagnoses to be entered into medical
records software. This raises the question of how these diagnoses are being utilized. Our
aims in this paper were to analyze the temporal trend in the use of SDOH codes in the
United States, and to analyze which features of discharges such as patient income level
and race, made them more likely to receive an SDOH code diagnosis.

Methods: For this study, we used the National Inpatient Sample, a large deidentified
national sample of hospital discharges. We examined the years 2016-2019 because Z
codes were instituted in quarter 4 of 2015. To examine temporal trends, we aggregated
each year’s proportion of discharges with Z codes and compared them across years. For
the discharge-level analysis, we ran a multivariable logistic regression, with patient
demographics such as race and income as predictors, and a dichotomous outcome
variable of whether or not a Z code was found in the discharge summary.

Results: We found a steady increase in the percent of discharges that had any SDOH
diagnoses, from 3.7% in 2016 to 4.3% in 2019. We also found that, when adjusting for
other variables such as income and gender, Black Americans were slightly less likely
than whites to have an SDOH code (OR .981, CI: .975-.986). Similarly, Asian
Americans (OR .433, CI: .426-.441) and Hispanic Americans (OR .575, CI: .57-.579)
were far less likely to have discharges with SDOH diagnoses than whites.

Conclusion: Ultimately, we conclude that the increasing rate of SDOH codes is
consistent with a growing number of hospitals and care providers who have integrated
SDOH codes into their practices.
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Trends in Procedural, Patient, and Surgeon 
Characteristics of Intraocular Lens Exchange Surgeries 
among Medicare Beneficiaries 2011-2020
Jane Huang BS, Chen Dun MHS; Hyeck Soo Son MD; Fasika A. Woreta MD

Background: Intraocular lens (IOL) exchange surgery is performed to replace the
optical lens. Common indications include lens dislocation and lens decentration. While
previous studies have looked at single-center data for IOL exchange surgeries,
nationwide demographics and surgical trends have yet to be elucidated. This study
aimed to assess national trends in prevalence, patient demographics, and surgeon
characteristics of IOL exchange surgery in the United States and to identify the most
common surgical complications.

Methods: A retrospective, cross-sectional analysis was conducted using 100% Medicare
fee-for-service claims data. Patients aged 65 and older who received IOL exchange
surgery between 2011-2020 (n=50,583 procedures) were identified using Current
Procedural Terminology (CPT) code 66986. Patient demographic characteristics
included age, sex, race/ethnicity, ZIP code of residence, surgical location, ocular and
systemic comorbidities, and history of intraocular surgery. Surgeon demographic
characteristics included age, sex, region/population density, years since medical school
graduation, and volume of IOL surgery. Rates of post-operative complications were
calculated based on follow-up data.

Results: The number of IOL exchange surgeries increased steadily from 4,621 cases in
2011 to 6,114 cases in 2019 (p<0.001). Surgeries were most commonly performed in
White patients (89.6%), at ambulatory surgical centers (64.7%), and in the South
(37.4%). Though 16.1% of patients received surgery in rural locations, only 7.7% of
surgeons practiced in rural areas. Most surgeons were male (84.2%), and the average
number (SD) of IOL exchange surgeries performed per surgeon was 7.02 (13.58). Post-
operatively, common complications included epiretinal membrane (7.7%), mechanical
complication of IOL (6.9%), bullous keratopathy or other corneal edema (5.9%), and
cystoid macula edema (3.9%).

Conclusion: IOL exchange surgeries have become increasingly common in the last
decade. Most physicians who perform IOL exchange surgeries are male surgeons
practicing in urban locations. The most common post-operative complications were
epiretinal membrane and bullous keratopathy.
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Anorexia Nervosa and Bulimia Nervosa Diagnoses Are 
Associated with Increased Risk of Lower Extremity Soft 
Tissue Injury and Orthopaedic Surgery Requirements
Jessica Schmerler, BS, Anthony K. Chiu, BS, Amil Agarwal, BS, R. Timothy Kreulen, 
MD, Uma Srikumaran, MD, Matthew J. Best, MD

Background: An abundance of literature exists demonstrating the link between eating
disorders and fracture risk. However, no studies to our knowledge have investigated the
impact of eating disorders on soft tissue injury or surgery risk. The aim of this study was
to elucidate this link and determine if these diagnoses are associated with increased
incidence of lower extremity soft tissue injuries and surgeries.

Methods: Patients with a diagnosis of anorexia nervosa or bulimia nervosa over 2010-
2020 were identified through ICD-9 and -10 codes in the PearlDiver Claims Database.
Patients were matched by age, gender, Charlson Comorbidity Index, record dates, and
region to control groups without anorexia or bulimia. Injuries were identified through
ICD-9 and -10 codes, and surgeries were identified through CPT codes. Differences in
rates of injuries and surgeries among cohorts were analyzed using chi-squared analysis.

Results: Patients with anorexia nervosa were significantly more likely to sustain a
meniscus tear (RR=1.57, CI 1.22-2.03, p=0.001) or deltoid ligament sprain (RR=1.83,
CI 1.10-3.03, p=0.025), and undergo anterior cruciate ligament reconstruction
(RR=2.83, CI 1.12-7.17, p=0.037) or any meniscus surgery (RR=1.54, CI 1.03-2.29,
p=0.042). Patients with bulimia nervosa were significantly more likely to sustain a
meniscus tear (RR=1.98, CI 1.56-2.51, p<0.001), medial collateral ligament sprain
(RR=3.07, CI 1.72-5.48, p<0.001), any cruciate ligament tear (RR=2.14, CI 1.29-3.53,
p=0.004), unspecified ankle sprain (RR=1.56, CI 1.22-1.99, p<0.001), or any ankle
ligament sprain (RR=1.27, CI 1.07-1.52, p=0.008), and undergo partial meniscectomy
(RR=1.80, CI 1.26-2.58, p=0.002) or any meniscus surgery (RR=1.83, CI 1.29-2.60,
p<0.001).

Conclusion: Eating disorders are associated with increased risk for certain soft tissue
injuries and surgeries. Orthopaedic surgeons should be aware of the effects these
disorders have on injury and surgery rates. Furthermore, patients presenting to
orthopaedic surgery clinics should be informed of risks associated with these diagnoses
and provided with resources promoting recovery to help prevent further injury.

Poster

2nd Floor
Atrium



Joyce Cheng

Medical Student Research Symposium 2023 872/3/23

Clinical Science

Submucosal Uterine Fibroids are Associated with 
Bacterial Vaginosis
Joyce M. Cheng BA, Holly Sims BSN, Bhuchitra Singh MD MPH MS MBA, Sarah 
Olson MPH, Kristin Voegtline PhD, James H. Segars MD

Background: Uterine fibroids and bacterial vaginosis (BV) are two conditions that
reduce the quality of life for millions of women, particularly women of color. Though
the etiology of BV is unclear, it is characterized by dysbiosis in the vaginal microbiome,
possibly facilitated by uterine bleeding. Submucosal fibroids can distort the endometrial
lining and cause abnormal uterine bleeding. The possibility that submucosal fibroids
may promote a state of BV has not been rigorously evaluated.

Methods: We performed a retrospective cohort study to evaluate the association
between fibroid location and a subsequent diagnosis of BV. Data collated included
participant demographics and fibroid-related characteristics, symptoms, surgical history,
and medications. Categorical variables were analyzed using Pearson’s chi-squared or
Fisher’s exact test and nonparametric continuous variables were analyzed using
Wilcoxon Rank-Sum test. Multivariate logistic regression models were used to assess
the adjusted relationship between uterine fibroids and BV.

Results: The study cohort included 189 patients. Forty (21.16%) had at least one
submucosal fibroid and 113 (59.79%) developed BV following their fibroid diagnosis.
Women with BV were more likely to have submucosal fibroid(s) compared to women
without (28.32% vs 10.53%, P = 0.003). After adjusting for covariates, the odds of
incident BV were higher among women with submucosal fibroids compared to those
without (OR: 3.04, 95% CI: 1.29–7.14). Both women with submucosal fibroids and
women with BV demonstrated higher likelihoods of experiencing menorrhagia (77.5%
vs 42.28%, P < 0.001; 65.49% vs 26.32%, P < 0.001) and anemia (57.5% vs 39.6%, P =
0.043; 52.21% vs 30.26%, P = 0.003), compared to women without submucosal fibroids
and women without BV, respectively.

Conclusion:We detected a strong association between submucosal fibroids and BV. The
clinical implication is that submucosal fibroids may promote a state of vaginal dysbiosis
via uterine bleeding, leading to BV.
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A Cross-Sectional Study Investigating the Efficacy of 3-
Dimensional Animated Videos for Craniosynostosis 
Caregiver Education 
Katherine J. Zhu, BS; Matthew J. Heron, BS; Jonlin Chen, MD; Yunong Bai, BS; 
Sayantika Roy; Jacob Feitelberg, BS; Sahana Kumar; Yukang Li; Robin Yang, DDS, 
MD

Background: Craniosynostosis management requires many spatially complex surgeries
early in a patient’s life. Nevertheless, few three-dimensional (3D) tools exist to help
caregivers comprehend craniosynostosis anatomy and treatment. This study aims to
assess the efficacy of 3D animated videos for enhancing caregiver education for
craniosynostosis.

Methods: A Qualtrics survey was distributed to Facebook-based craniosynostosis
caregiver support groups in September 2022. Respondents selected the diagnosis
(bicoronal, metopic, sagittal) that best represented their patient. The survey then
presented pre-test questions to assess each caregiver’s understanding of this diagnosis,
including skull anatomy and surgical treatment. A 3D animated video for the selected
craniosynostosis diagnosis was then shown. After the video, participants were asked a
series of post-test questions. Paired T-tests determined differences in understanding
before and after the video.

Results: A total of 56 survey participants who identified as caregivers (mean age 38
years, 63% female) successfully passed the attention checks and completed the survey.
After watching the videos, respondents self-rated their understanding as higher
(p<0.0001) and scored higher on the true/false and anatomical labeling questions
(p=0.016). While all diagnosis groups increased their mean number of correct diagnosis-
specific responses, only the metopic group showed statistically significant
improvements (p=0.0095). When asked about their preferences toward this learning
modality, 82% of respondents reported the videos improved their craniosynostosis
understanding, and 86% would recommend the video to others.

Conclusion: Improvements in both caregiver self-rated understanding and post-test
scores suggest 3D animated videos may be an effective method for improving caregiver
education of craniosynostosis. These findings may inform how surgeons approach
caregiver education for craniosynostosis and other craniofacial diagnoses.
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Geographic and Gender Disparities in Corneal 
Transplant Surgeons and Patients in the Medicare 
Population 2011 to 2020.
Khala Webb BS, Ariel Chen MD, Chen Dun MHS, Xi Dai BA, Divya Srikumaran MD, 
Martin A Makary MD, MPH, Fasika A Woreta MD, MPH

Background: Over 40,000 corneal transplants are performed in the US annually for
various indications. The Eye Bank Association of America (EBAA) statistical reports
provide annual data on keratoplasty volumes, surgical indications, and procedures
performed; however, the reports do not include patient or surgeon characteristics.

Methods: We conducted a retrospective analysis using 100% Medicare Fee-For-Service
claims data for corneal transplants from 2011 to 2020, to describe patient and surgeon
characteristics for corneal transplants in the Medicare Fee-For-Service population.

Results: We analyzed 148,981 transplants performed by 2,972 surgeons within the study
period. The mean (SD) age for all corneal transplant patients was 77.3 (7.5) years at the
time of surgery. The majority of patients were female (60.3%), White (85.8%), and lived
in urban areas (81.8%). In contrast, 96.5% of surgeon practices were located in urban
areas. Male surgeons represented 77.8% of all surgeons and performed 84.9% of all
corneal transplants in the study period. The proportion of corneal transplants performed
by female surgeons gradually increased over time, from 12.1% in 2011, to 19.0% in
2020. The proportion of female surgeons also increased from 16.2% in 2011 to 23.8% in
2020.

Conclusion: These findings highlight the geographic and gender disparities of corneal
transplants in both the surgical workforce and Medicare patient population, with nearly
all surgeries performed in urban areas by male surgeons. Further studies are needed to
find ways to improve access to corneal transplant services in rural areas and to continue
to increase diversity among surgeons.
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Can Breast MRI Predict Residual Disease in Breast 
Cancer following Neoadjuvant Chemotherapy? Positive 
Predictive Value based on Molecular Subtype
Lily Kwak BA, Philip Di Carlo MD, Lisa Mullen MD, Kelly Myers MD, Eniola
Oluyemi MD, Babita Panigrahi MD, Joanna Rossi MD, Emily Ambinder MD

Background: For patients treated with neoadjuvant chemotherapy (NAC) for breast
cancer, it is standard of care to perform pre- and post-NAC imaging to evaluate response
to therapy before surgery. The objective of this study is to assess the accuracy,
sensitivity, specificity, positive predictive value, and negative predictive value of
magnetic resonance imaging (MRI) to predict pathologic response in patients with
invasive breast cancer.

Methods: We conducted a retrospective analysis of patients with invasive breast cancer
who underwent a breast MRI before and after NAC between 2016 and 2021 at a single,
multisite academic institution. All breast MRI studies were reviewed by breast
radiologists at the institution and were characterized as either radiologic complete
response (rCR) or non-rCR (partial, progressive, or stable disease based on RECIST
criteria). Corresponding surgical pathology reports were reviewed and categorized as
pathologic complete response (pCR) or non-pCR. We defined a positive test as having
residual enhancement on MRI (non-rCR) and a positive outcome as having residual
disease on final surgical pathology (non-pCR).

Results: There were 225 patients included in the study (mean age 52±12). By molecular
subtype, 31 (14%) presented with HER2-enriched tumors, 122 (54%) luminal, and 72
(32%) triple negative. Following NAC, 119 (53%) underwent mastectomy and 106
(47%) underwent lumpectomy. In total, 78 (35%) had rCR and 77 (34%) had pCR. The
overall accuracy rate of MRI to predict pathologic response was 69% (156/225). The
sensitivity was 56% (43/77), specificity 76% (113/148), PPV 77% (113/147), and NPV
55% (43/78). The PPV was significantly different between molecular subtypes (p=0.04):
57% (8/14) for HER2-enriched, 84% (71/85) for luminal, and 71% (34/48) for triple
negative.

Conclusion: Breast MRI moderately predicts pathologic response for invasive breast
cancer treated with NAC (accuracy 69%). PPV is significantly associated with
molecular subtype with the highest PPV for luminal (84%) and lowest for HER2-
enriched tumors (57%).
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‘I'd like to know what's happening to my body’: Patient 
Experiences with Obstetric Counseling on Management 
of Fetal Malpresentation
Malini Ramaiyer BA, Bethlehem Lulseged AB, Shannon Glynn MD, Cybill Esguerra 
MD

Background: Fetal malpresentation affects 3-4% of all term pregnancies, and 17% of
Cesarian Sections (CS) in the United States are indicated by fetal malpresentation. CS
may present higher maternal mortality and morbidity risk than vaginal delivery, and
external cephalic version (ECV) is a safe intervention to prevent CS in breech
presentation. However, less than half of patients with breech presentation opt for ECV.
The purpose of this qualitative study is to describe patient experiences with counseling
and decision-making for breech presentation management.

Methods: Semi-structured interviews were conducted with English-speaking pregnant
participants (>17 years) at four tertiary care centers in Baltimore, MD. Patients were
diagnosed with fetal malpresentation at 35-37 weeks of gestational age. Recruitment
continued from March to September 2022 until data saturation was reached. Data was
analyzed by using inductive thematic analysis.

Results: We recruited 10 participants (median age = 32 years, 9/10 Caucasian, 7/10
nulliparous). Five participants opted for ECV and five participants opted for CS. We
identified the following main themes: 1) desire for statistics on procedure success rates
and risk of complications during counseling 2) lack of information on ECV 3) priority
placed on safety of fetus 4) desire to avoid CS 5) consideration of medical and
pregnancy history in decision-making 6) use of alternative methods, such as
chiropractors and acupuncture. Desire for statistics during counseling was the most
common theme among those who opted for ECV, while priority placed on safety of fetus
was the most common theme among those who opted for CS.

Conclusion: Patients desire more information about ECV and express the wish to avoid
CS, as a major abdominal surgery. More comprehensive counseling will demystify ECV
as a procedure to safely mitigate CS and allow patients to make an informed decision
that aligns with their goals for pregnancy.
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Explaining the price differences of spinal surgery
Mark Schuweiler BS, Lee Riley MD, Gerard Anderson PhD

Background: Pricing transparency continues to gain traction on a national level. The
purpose of this study was to examine how well newly available hospital prices for spinal
fusions are predicted by various hospital characteristics.

Methods: We conducted a cross-sectional analysis of the pricing for DRGs 463 and 470
at 1,313 US hospitals. Logistic regression was used to assess the association between
outcomes and hospital cost structure characteristics and pricing

Results: The median cash price for DRG 460 was $57,611, with a range of $19,580-
$180,102. Non-federal governmental ownership (p=0.019), for-profit corporation
ownership (p=0.013), and total annual inpatient surgical volume (p=0.029) were weakly
associated with higher median cash price. Total outpatient surgical volume was weakly
associated with lower median cash price (p=0.026). The median cash price for DRG
473 was $40,988, with a range of $15,918-$121,763. Not-for-profit church operated
(p=0.046) and other not-for-profit (p=0.024) ownership models were associated with
lower median cash price. The median commercial rate for DRG 460 was $48,203, with a
range of $14,392 –$129,363. Non-federal governmental ownership (p=0.004), as well as
not-for-profit church operated (p=0.048) and other not-for-profit (p=0.007) ownership
models were associated with lower median commercial rate. The median commercial
rate for DRG 473 was $31,164, with a range of $9,710 - $85,562.

Conclusion: Preliminary analysis suggests that pricing for spinal fusion may be
associated with different forms of hospital ownership. Additionally, perioperative
outcomes may not drive price negotiations. However, more work on readmission rates
and further refinement of pricing analysis is needed before final conclusions can be
drawn.
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Risk factors, indications, and efficacy of cerebrospinal 
fluid (CSF) diversion for patients with high-grade glioma 
(HGG)-associated hydrocephalus
Max Saint-Germain BS, Joanna Roy BS, Annie Pan BS Candidate, Adem Yazici BS, 
Jiwoo Noh   BS Candidate, Debraj Mukherjee, MD, MPH

Background: Patients with HGGs commonly suffer from hydrocephalus. Nevertheless,
the role of CSF diversion within this patient population remains unclear. This study
sought to determine the risk factors, indications, and efficacy of CSF diversion for
patients with HGG-associated hydrocephalus.

Methods: We conducted a systematic review of PubMed, SCOPUS, CINAHL,
Cochrane, and Embase databases (January 2000-August 2022) according to PRISMA
guidelines. Papers including adult (>18 years) HGG patients with hydrocephalus and
sufficient clinical data were included. Descriptive clinical characteristics and outcome
analyses were conducted.

Results: A total of 3719 studies were identified, 15 of which met inclusion criteria;
these included 14 retrospective studies and 1 prospective study. Cognitive decline (n =
110, 44%), gait disturbances (n = 87, 35%), headaches (n = 79, 32%), and deteriorating
consciousness (n = 48, 19%) in HGG patients with hydrocephalus were indications for
CSF diversion. Forty-six (13%) of the reported 353 patients that had ventricular opening
during tumor resection developed hydrocephalus, which occurred in only 5 (0.6%) of
846 patients with ventricles intact. Of the reported 4851 total adult HGG patients, 297
(6%) underwent CSF diversion; 73% of these patients reported symptomatic
improvement with diversion. The average median post-diversion survival was 4.7
months.

Conclusion: CSF diversion has been shown to be an uncommon yet effective treatment
for HGG associated hydrocephalus symptoms. Ventricular opening is a major risk factor
for subsequent hydrocephalus and CSF diversion. While it may not significantly
increase overall survival, CSF diversion should still be considered in the context of
palliative care when patients prioritize quality of life and symptomatic improvement.
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Response to combinatorial therapy vs. monotherapy in 
advanced melanoma by patient prognosis
Nina M. D’Amiano, BA, Elizabeth Will, MD, Elizabeth L. Engle, MS, Sigfredo Soto-
Diaz, BS, Vrinda Madan, BA, Janis M. Taube, MD, MSc 

Background: Combinatorial therapy with PD-1 and CTLA-4 blockade may improve
survival in patients with advanced melanoma, but also increases the risk of adverse
events. The purpose of this study is to determine if a mIF (multiplex
immunofluorescence) assay can be used to identify patients who do not benefit from the
addition of anti-CTLA-4 therapy to their regimen.

Methods: We previously developed a 6-plex mIF assay (Sox10/S100, PD-1, PD-L1,
FoxP3, CD8, CD163) to predict long-term survival in patients with advanced melanoma
after PD-1-based therapy. Pre-treatment specimens from n=54 patients with advanced
melanoma who went on to receive anti-PD-1 therapy (X with anti-PD-1 monotherapy
and X with anti-PD-1+CTLA-4 combinatorial therapy) were stained with the mIF assay,
and mapped using the AstroPath platform. The spatially-mapped specific immune
modulatory molecule expression will be used to determine whether each patient is
predicted to fall into a ‘good,’ ‘intermediate,’ or ‘poor’ prognostic group, and patients
will be stratified accordingly. Within each stratum, survival will be compared between
those patients who received monotherapy vs. combinatorial therapy.

Results: In the ‘good prognostic’ group, there will be no difference in long-term
survival between patients who received monotherapy vs. combinatorial therapy. In
contrast, in the ‘intermediate’ prognostic group, patients who received combinatorial
therapy will show improved long-term survival compared to those who received
monotherapy (p=X). Lastly, in the ‘poor’ prognostic group, there will be no difference
in long-term survival between patients who received monotherapy vs. combinatorial
therapy (p=X). These anticipated results are based on our discovery findings from a
previous study.

Conclusion: Patients who fall into the ‘good’ prognostic group do not benefit from the
addition of anti-CTLA-4 therapy, and thus may be appropriately treated with
monotherapy such that they can be spared from the potential side effects of
combinatorial therapy. These findings warrant further exploration, including validation
in an independent cohort.
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Qualitative Study of Asylum Seeker’s Experiences with 
the Forensic Medical Evaluation
Olivia Febles Simeon, BS; C. Nicholas Cuneo, MD, MPH

Background: Thousands of immigrants arrive to the Unites States every year seeking
asylum due to persecution in their home countries. One key piece of evidence in
supporting a credible case is the forensic medical evaluation, which can provide
physical and psychological evidence of past percussion. Since this evaluation delves
into the asylees history of trauma, it has a significant potential for re-traumatization. No
study has been conducted to try to understand the client’s perspectives during this
medical visit. This qualitative research project seeks to identify emerging themes in the
reflections of asylum seekers about their experience with the forensic medical
evaluation, exploring barriers to care and client-centered potential best practices in
caring for this vulnerable population.

Methods: Participants take part in a comprehensive semi- structured interview where
they are asked to discuss and evaluate aspects of their experience both in being referred
for, completing a forensic medical evaluation and seeking follow up care. Deidentified
interview transcripts will then be thematically analyzed by two independent researchers.

Results: Final results are still pending completion of all interviews. However
preliminary interview data suggests themes of difficulty finding legal representation,
ambivalence about evaluations being done remotely and difficulty following up with
mental health care. Participants also express positive attitudes when it comes to feeling
listened and respected by the evaluator, as well as expressing gratitude about the help
received.

Conclusion: Given preliminary data, as well as existing literature on best practices for
forensic medical evaluations, both remote and in person evaluations are successful in
strengthening the asylee’s application. However, additional care should be place in
establishing a safe and trusting environment for the clients, specially if evaluation is
done remotely. If the results demonstrate widespread inability to follow up with
psychiatric care, more emphasis should be put in connecting client’s with follow up care
after their forensic evaluations.
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Identification of active HCV infection among 
hospitalized patients using an electronic medical record 
alert
Patrick Pryal BS, Walid El-Nahal MD, Kelly Gebo MD, Thomas Grader-Beck MD, 
Oluwaseun O Falade-Nwulia MBBS, Shanshan Huang MBA, Stephen Berry MD

Background: Despite highly effective treatment, over 2 million Americans live with
chronic (active) Hepatitis C virus (HCV), putting them at risk of liver disease and death.
Hospitalizations for any reason may represent an opportunity to identify persons with
HCV and link them to care. Here we present prevalence estimates and test-performance
characteristics of an electronic medical record (EMR) alert system to identify
hospitalized patients with active HCV.

Methods: Two EMR alerts were created and run silently on all admissions at two
hospitals in Baltimore, Maryland. The first triggered for ever-having HCV (active,
cleared, or cured), and the second triggered only for active infection. We evaluated
positive predictive value (PPV) and prevalence of active HCV by manually reviewing
all alerted charts. We evaluated sensitivity by concurrently reviewing a sample of
consecutive hospital charts.

Results: From 6/29/2022-8/9/2022, the alerts examined 7,519 adult hospital encounters
(6,938 patients). The ever alert flagged 569 encounters (493 patients); 563 of the 569
were ever-infected (PPV for ever-infection 98.9% [95% CI 98.1%, 99.8%]), and 202 of
the 569 were actively-infected (PPV for active infection 35.5% [31.6%, 39.4%]),
identifying active infection in 202 of 7,519 encounters (2.7% prevalence). The active
alert flagged 267 encounters (238 patients) of which 188 were actively-infected, (PPV
70.1% [65.0%-75.8%]), yielding 2.5% prevalence. We consecutively reviewed 289
encounters (289 patients), of which 37 were ever-infected, indicating an ever alert
sensitivity of 31/37 (83.8% [72.1%, 95.3%]), and 13 were actively-infected, indicating
an active alert sensitivity of 10/13 (76.9% [54.0%, 99.8%]).

Conclusion: Our alert system identified active HCV infection in over 2.5% of
hospitalized patients, a higher rate than the 1% overall U.S. prevalence. While the active
alert yielded a lower estimated prevalence, it was more efficient than the ever alert (PPV
70.1% versus 35.1%). Our results support further exploration of hospitalizations as
opportunities for HCV linkage to care programs.
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Investigating the Association Between Preoperative 
Patient-Reported Quality-of-Life Measurements and 
High-Value Care Outcomes in Patients with Intracranial 
Tumors Using the PROMIS®-29 v2.0 Profile Score
Sadra Sepehri BS, Foad Kazemi MD, Debraj Mukherjee MD

Background: Glioblastoma and metastatic brain lesions are devastating intracranial
tumors that often require surgery. Lately, there has been more interest in the application
of patient-reported outcomes in estimating the appropriateness of surgery. This study
investigated the association between patient-reported quality-of-life measurements and
health-related outcomes using the PROMIS®-29 v2.0 Profile questionnaire.

Methods: The PROMIS®-29 v2.0 survey was completed by patients with intracranial
tumors between 2018 and 2022 at Johns Hopkins Hospital. The association between
eight health domains and patient demographics, perioperative risk factors, and
postoperative outcomes was examined using univariate and multivariate logistic
regression models. In secondary analysis, patients with glioblastoma and metastatic
brain lesions (malignant) were compared to a cohort of meningioma patients (benign).
Finally, the predicative power of PROMIS®-29 v2.0 Profile survey was studied against
two established frailty indices, the Karnofsky Performance Status (KPS) and the
American Society of Anesthesiologists (ASA) scores.

Results: This study included 82 patients, with a mean age of 41 years and 50% male.
Compared to the general US population, the malignant cohort had significantly higher
average anxiety (p< 0.001) and lower physical function (p< 0.001) scores. When
adjusted for age, sex, race, and ethnicity, physical function was significantly and
independently associated with non-home discharge disposition in the malignant cohort
(OR=0.892, p= 0.006). Lower PROMIS®-29 v2.0 physical function scores were
significantly associated with higher ASA (p=0.003) and lower KPS (p=0.015) scores,
respectively. The malignant cohort had significantly lower KPS (p= 0.022) and higher
ASA (p<0.001) scores, which are both associated with lower functional status and more
comorbidities.

Conclusion: Patient-reported outcomes, especially physical function, can be predictive
of non-home discharge disposition, which should be taken into consideration when
weighing treatment options and quality-of-life outcomes. Additional research is needed
to evaluate the link between longitudinal change in pre- and postoperative survey scores
and health-related outcomes
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Evaluating Treatment Outcomes and Risk Factors for 
Patients with B27+ Anterior Uveitis
Sean Bunachita BS, Bryn Burkholder MD, Jennifer Thorne MD

Background: Uveitis is a common inflammation of the eye that accounts for around
10% of severe vision impairment and blindness, with 50% of anterior uveitis cases being
HLA-B27 positive1. More research needs to be done to ascertain recurrence rates, risk
factors for recurrence, and potential seasonal aspects of HLA-B27 positive anterior
uveitis.

Methods: Using EPIC and patient charts, demographic and eye-level data of 50 patients
that visited the Johns Hopkins Wilmer Eye Institute who presented with HLA-B27
positive anterior uveitis were analyzed from first to last visit. Data collection and
preliminary statistical analysis were performed using Excel. Further statistical methods
to be employed in the future include time to event and Cox regression models.

Results: 23 male and 27 female patients were observed, with a median age of 40.5
years. Race breakdowns were as follows: 30 White, 10 Black, 6 Asian, 3 Missing/Other,
1 Mixed race. 62% of patients showed recurrence of uveitis, with a mean of 2.39
recurrences per patient with recurrence. Regarding seasonality, 24.3% of recurrences
occurred in the winter, 23.0% occurred in the spring, 28.4% occurred in the summer, and
24.3% occurred in the fall. 65.2% of male patients showed recurrence, compared to
59.3% of female patients. With respect to race, 56.7% of White, 100% of Black, 66.7%
of Asian, 0% of Missing/Other/Mixed race patients showed recurrence. 54.2% of
patients with bilateral disease showed recurrence, compared to 69.2% of unilateral
patients. Looking at systemic diseases, 57.1% of those without systemic disease and
63.4% with systemic disease showed recurrence.

Conclusion: Among HLA-B27 positive anterior uveitis patients, recurrence appears to
be relatively common. Seasonality does not seem to have an effect on recurrence. Risk
factors potentially associated with higher recurrence include Black and Asian race,
unilateral disease, and having concurrent systemic disease.
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Social Determinants of Health and Post-Transplant 
Outcomes for Individuals with ALD
Severyn Kushmeliuk BS, Jonathan Mitchell MD, Andrew Cameron MD

Background: Liver transplant is the only curative treatment in patients with severe
acute alcoholic hepatitis (SAH). There is a paucity of data on how socioeconomic
factors affect outcomes in these individuals. This study aims to assess how the
socioeconomic status of a patient receiving ELT is associated with post-transplant
outcomes, including mortality, graft loss, and relapse of disease.

Methods: Data was collected from a single-center, prospective observational cohort of
patients receiving ELT from December 2012-October 2022. Area Deprivation Index
(ADI) at the block group level was calculated using 2021 American Community Survey
census data, and each patient assigned a percentile rank. Patients were stratified into 3
groups based on percentile, mildly deprived (ADI <30th percentile), moderately
deprived (ADI 30th – 60th percentile) and severely deprived (ADI >60th percentile).
The odds of death, graft loss and relapse were assessed using multivariable logistic
regression, adjusting for age, sex, race, pre-transplant MELD score, number of days
abstinent, number of drinks per day, and duration of alcohol use.

Results: Of the 128 patients receiving ELT, 56.2% were classified as mildly deprived,
30.5% moderately deprived and 13.3% severely deprived. When compared to mildly
deprived participants, the adjusted odds ratio of death for the moderately deprived was
2.74 (95%CI 0.71-11.5) and 3.90 (95%CI 0.66-23.1) for the severely deprived, the
adjusted odds ratio of graft loss was 3.13 (95%CI 0.84-13.0) in the moderately deprived
and 3.05 (95%CI 0.51-17.7) in the severely deprived, while the adjusted odds ratio of
relapse was 1.40 (95%CI 0.46-4.23) in the moderately deprived and 2.57 (95%CI 0.61-
10.5) in the severely deprived.

Conclusion: Though the differences in the odds of death, graft loss and relapse were not
statistically significant, these findings suggest a possible relationship between
socioeconomic status and outcomes in this patient population. Further studies are
warranted to investigate this association.
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Etiology and Demographic Factors Associated with Open 
Globe Injuries in the United States: A Multi-Site Study
Shruti Anant BA, Alicia Casella BS, Jason Greenfield BA, Sarah Miller BA, Ahmed 
Sabit MA, Jiangxia Wang MS, Grant Justin MD, Grayson Armstrong MD, MPH, Taku
Wakabayashi MD, Yoshi Yonekawa MD, Kara Cavuoto MD, Fasika Woreta MD, MPH

Background: Open globe injuries, full-thickness trauma to the eye wall, are a leading
cause of significant, preventable blindness worldwide. Our study examined the
incidence, mechanisms of injury, and demographics of patients presenting with open
globes to emergency departments at major US tertiary care academic centers.

Methods: Patients with open globe injuries presenting to the Wilmer Eye Institute
(n=256 eyes) and the Bascom Palmer Eye Institute (n=510 eyes) from January 2018 to
December 2021 were retrospectively reviewed. Clinical and demographic associated
with cause of injury including age, sex, race, ethnicity, and open globe type were
assessed using multinomial logistic regression.

Results: Across both centers, 766 patients presented with open globe injuries, with
mean age of 46.7 ± 23.3 years. The majority of injuries occurred in males (76.5%). The
most common cause of injury was falls (19.8%). 79.5% of falls occurred in patients 61
years and older, who were more likely to have fall injuries compared to those 21 to 40
years (OR=6.76; 95% CI 3.86-11.84; p<0.001). The second leading cause of injury was
construction work-related (15.9%), most frequent in adults 21 to 40 years (47.1%) and in
males (98.4%). The majority of assault injuries (59.6%) occurred in Black patients, who
were more likely to have assault injuries when compared to White patients (OR=4.24;
95% CI 2.37-7.57; p<0.001). Patients under 20 years were less likely to be injured by
assault when compared to those 41 to 60 years (OR=0.40; 95% CI 0.18-0.88; p<0.05).
Lacerations were the most common type of injury, occurring in 50.5% of patients,
followed by globe ruptures (37%), and intraocular foreign bodies (12.5%).

Conclusion: Open globe injury etiologies vary by demographic factors. Preventive
strategies aimed at high-risk populations for work-related injuries, assaults, and falls,
and the use of protective eyewear can help reduce open globe incidence.
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Landscape Analysis of School-Based Vision Program 
Operations
Sondra Rahmeh BS MA, Medha Kallem BS, Megan Collins MD MPH

Background: Many school-aged children in the United States face barriers in receiving
vision care and obtaining glasses. School-based vision programs (SBVPs) provide
access to care in the school setting. While programs may differ in operational
procedures, most include vision screenings, eye exams, and provision of eyeglasses.
There are currently no standards outlining the operation of SBVPs, nor is there a
comprehensive list of programs in operation. This project aims to address a gap in the
analysis of the landscape of SBVPs to guide organizations in developing a successful
program.

Methods: Our landscape analysis is composed of three stages; (1) compilation of a
comprehensive list of SBVPs in the US using publicly available information, (2)
development of a Qualtrics survey to collect information about the operating procedures
across SBVPs, and (3) distribution of the survey to existing SBVPs, with the goal of
using this data to summarize current practices and make recommendations for best
practices. The SBVP list was created by using results from a web-based search and
supplemented with a search of conference abstracts from major vision and public health
meetings from 2020 to present. Only SBVPs that were active from 2020 onwards and
provide eye exam services directly in schools were included, regardless of whether they
also provide vision screenings or eyeglasses.

Results: We identified 55 programs in 35 states that met inclusion criteria. We created a
30-question survey collecting information on location, parent/guardian consent, vision
screening components, eye exam operations, referral to community providers, and
eyeglass dispensing. Program responses are being collected in November-December
2022.

Conclusion: SBVPs are a model of eye care delivery that can address inequities in
access to care for pediatric populations. Yet, there are limited guidelines and resources to
inform the operation of SBVPs. The novel data generated from this survey can help
improve this model of delivery.
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Factors associated with follow-up adherence following 
Mohs surgery for non-melanoma skin cancer 
Sumrah Jilani BS, Katherine Thompson MD, Jeffery Scott MD MHS 

Background: Non-melanoma skin cancer is the most common cancer in humans. The
first-line therapy for many of these cancers is Mohs micrographic surgery, after which it
is essential to monitor for post-op complications, recurrences and/or potential new
lesions. Current guidelines recommend patients follow up every six months following a
skin cancer diagnosis for full-body skin exams for the first two years. Our study aims to
determine what factors impact time to follow-up/follow-up frequency within this two-
year period and identify correlations with patient health outcomes.

Methods: A retrospective cohort study was conducted for patients treated with Mohs
surgery for nonmelanoma skin cancer at Johns Hopkins between October 2016 -
September 2017. Chi-squared analyses and multiple logistic regression were used to
determine factors that may be correlated with follow-up adherence and patient
outcomes.

Results: Preliminary data analysis indicated our cohort was 56% male/44% female, with
a mean age of 70.7 (± 12.9), and 96.8% identifying as white (3.2% other). Of the
patients sampled, 18.8% completed all expected visits, while 6.3% did not complete any
follow-up appointments. Of the visits recorded, 31.2% resulted in a new cancerous
lesion being diagnosed. Patients insured by Medicare/Medicaid were 1.6 times less
likely to have completed the expected follow-up visits (p = 0.047). Patients with more
comorbidities were 1.2 times more likely to have died within the follow-up period (p =
0.012). Further data collection is still in process.

Conclusion: These results underscore the importance of regular full-body skin exams
following a skin cancer diagnosis, as several instances led to the identification and
treatment of additional malignant lesions. The lack of follow-up for most patients
indicates there may be gaps in care (e.g. inadequate patient education, scheduling
challenges, lack of transportation, etc.) preventing patients from returning to clinic.
Measures that directly target care for these populations may lead to increased follow-up
adherence. With further data analysis, we may identify additional significant trends.
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Investigating Racial and Socioeconomic Disparities in 
Acute Radiation-Related Toxicities among Patients 
Diagnosed with Head and Neck Cancer 
Tia Cheunkarndee BA, Carmen Kut MD-PhD, Emerson Lee BA, Peyton Fair, Todd 
McNutt PhD MS, Carole Fakhry MD, Harry Quon MD

Background: There is limited data regarding the impact of race or socioeconomic status
(SES) on radiation-related toxicities for patients with head and neck cancer (HNC). As
such toxicities can escalate clinical intervention and decrease quality of life (QoL),
disparities in this area could contribute to those seen in the survival and QoL of patients
with HNC.

Methods: We reviewed data for 463 HNC patients treated with radiation therapy (RT) at
JHH from 2015-2019. We assessed 1 patient-reported outcome, pain, and 8 toxicity
parameters: mucositis, aspiration, dehydration, dermatitis, fatigue, nausea, xerostomia,
and anorexia. Binary data for hospitalization/ED visits, nasogastric, & PEG tube
placement (w/in 3mos RT start) was also collected. Median household income (MHI)
was approximated using patient zip codes and US census data. To initially evaluate for
racial disparities in toxicity, univariate analysis was used to compare scores across
groups. Multivariate analysis was used to investigate the impact of SES and further
explore significant outcomes from univariate analysis in the context of baseline
characteristics.

Results: Of the 463 patients, there were 364 Caucasian, 64 African American, 19 Asian,
and 16 Other Race patients. Asian and Other Race patients were ultimately excluded due
to small sample size. On univariate analysis, African American patients had higher pain
scores compared with Caucasian patients (mean=2.18 vs 1.62, p=0.007). Mucositis and
dermatitis scores were lower among African American than Caucasian patients
(mean=1.55 vs 1.72, p=0.035). A higher rate of PEG tube placement was observed in
African American patients than Caucasian patients (32% vs 17%, p=0.021). On
multivariate analysis, these associations appeared insignificant apart from dermatitis
(p=0.05). MHI was found to be borderline significant in its association with pain
(p=0.097). KPS and T-Stage were baseline characteristics most frequently associated
with toxicity. T-tests demonstrated lower MHI (58838 vs. 77634, p=0.00001), higher
KPS (86.59 vs 92.02, p=0.0013) and higher T-Stage (2.79 vs. 2.25, p=0.0007) in African
American than Caucasian patients.

Conclusion: While further investigation is warranted to understand these associations
more clearly, our data points to the potential ways in which race and SES impact RT-
related toxicity outcomes for patients with HNC.
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Smoking is Positively Associated with Mitochondrial 
Heteroplasmy Which is Mutationally and Regionally 
Biased
Uchechukwu Akoma BS, Stephanie Battle PhD, Wen Shi BS, Daniela Puiu PhD, and 
Dan Arking PhD 

Background: Smoking is associated with pathogenetic somatic heteroplasmic
mitochondrial DNA (mtDNA) mutations or a mix of both mutated and wild-type
mtDNA inside an individual cell. Increased levels of mutated mtDNA lead to greater
mitochondrial heteroplasmy which is associated with diseases such as cancer and
cardiovascular disease. Although much is published regarding the association between
smoking and heteroplasmy, the genetic mechanisms between the two remains unclear.
Here, we analyze the relationship between smoking status and heteroplasmic
mitochondria from 194, 872 samples using linear regression models and graphing data.

Methods: We used MitoHPC, a bioinformatics pipeline, to accurately quantify mtDNA
heteroplasmy from whole genome sequencing data in 194,872 participants in the UK
Biobank.

Results: There is a significant positive association between smoking status and
mitochondrial heteroplasmy count (beta estimate, p-value = 0.12, 2e -16 at a
significance value of 0.05) for current smokers and (β = 0.051, p= 1.48 e -09 for
previous smokers). Graphing data showed mutational bias for transitions over
transversions. The transitions were also mutation specific. For example, there was an
overrepresentation of C to T and G to A transitions in current and previous smokers
compared to never smokers. There was also regional bias in the mutations. For example,
there was an overrepresentation of mutations in Complex I of the electron transport
chain in current smokers over previous and never smokers.

Conclusion: Our findings include a compelling positive association between smoking
status, frequency, and heteroplasmy count. Results also suggests that smoking induces
heteroplasmy that is both mutationally and regionally biased. Analyzing the relationship
between smoking status and heteroplasmic mitochondria will help illuminate the nature
and clinical consequences of smoking induced heteroplasmy. Understanding the genetic
mechanisms of this interplay may lead early diagnosis and therapeutic interventions.
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Cognitive Performance Associations with Vestibular 
Dysfunction in Spaceflight and the Potential for Efficient 
Rehabilitation
Victor Yang BA, Jamie Perin PhD, Mathias Basner MD PhD MSc, Mark Shelhamer
ScD, Michael Schubert PT PhD

Background: Human spaceflight involves the simultaneous response to multiple
stressors. Astronauts are often the subjects of biomedical studies, but these are rarely
examined for synergies reflecting interactions of adaptive processes.

Methods: Two studies were performed by 4 civilian astronauts before and after their
Inspiration4 mission: Ocular Alignment, measuring otolith asymmetry, and Cognition, a
10-test battery spanning diverse cognitive functions. We performed mixed-effects
analyses between study scores, response times, score shifts pre- to post-flight, and space
motion sickness (SMS). To maximize astronaut otolith and cognitive function, we then
ground tested a novel self-administered vestibular rehabilitation device on subjects using
a SMS simulator.

Results: Spaceflight and SMS were significantly associated with performance changes
from pre- to post-flight on a combined 8 of 12 Alignment and Cognition tests. Similar
measures of relative spatial orientation from Alignment and Cognition yielded different
outcomes: while spaceflight reduced (improved) torsional asymmetry by 0.31 degree
(p=0.017), it decreased performance in the Cognition test of Line Orientation (0.95 StD
decline, p=0.014). Directly comparing Alignment and Cognition, each degree of
increased vertical asymmetry from pre to post flight was associated with a decrease in
time to complete individual Cognition tests by 0.92 StD (p=0.056). Furthermore, each
degree of increased vertical asymmetry was associated with an increase in individual
Cognition test accuracy of 1.15 StD (p=0.030), an effect driven by those with SMS.

Conclusion: While SMS and spaceflight are associated with changes in Ocular
Alignment and Cognition performance, comparisons between tests are important to
validate results especially given the small sample size of astronaut studies. We find that
change in otolith asymmetry from pre- to post-flight is associated with improved
Cognition performance and hypothesize that larger changes in otolith asymmetry reflect
greater vestibular adaptation to spaceflight. Efficient vestibular rehabilitation thus has
the potential to boost astronaut performance in two key domains: cognitive and otolith.
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Characterization of Age-related Antigen Degradation in 
Melanoma Pathology Specimens
Vrinda Madan, BA, Elizabeth Will, MD, Nina D’Amiano, BA, Jonathan Lai BA, Liz 
Engle, MsC, Haiying Xu, BA, Janis Taube, MD, MsC, Joel Sunshine, MD, PhD, MS

Background: A recently developed platform, AstroPath, draws form astronomy to
provide multispectral imaging of whole-tumor sections at a single-cell level. AstroPath
harnesses the power of multiplex immunofluorescence (mIF), a tissue-sparing assay that
enables assessment of marker co-expression and intensity. Pre-analytic variables in
formalin-fixed paraffin embedded (FFPE) specimens are a large barrier to assay
reliability. The purpose of this study was two-fold: 1) characterize FFPE block age as a
pre-analytic variable, and 2) determine whether a novel pan-membrane (PM) marker
could be used for normalization.

Methods: We used tissue microarrays (TMAs) constructed from archival FFPE
specimens from 125 patients with melanoma collected over a 20-year period. The TMAs
were stained with a mIF panel (FoxP3, CD8, PDL1, PD1, Tumor, CD163), a novel PM
cocktail and DAPI for nuclei, imaged using the Vectra Polaris and analyzed in HALO
with the Multi-IF module to evaluate the impact of pre-analytic variables on cell density
and marker intensity.

Results: Cell densities did not vary significantly with block age for 5/6 markers, but
FoxP3+ cell density decreased with block age (-1.5%/yr, p<0.001). Marker intensities
showed small shifts with block age: CD163 (+0.5%/yr), tumor (+1.3%/yr), and PM
(+0.82%/yr) increased with block age (p<0.001), while PD-L1 decreased (-0.26%/yr,
p<0.01). Overall, these data suggest that for most markers there are small changes with
respect to block age; however, for more rare cell types such as FoxP3, changes may
become noticeable with block age.

Conclusion: We next considered pre-analytic variables beyond block age and evaluated
whether a novel PM stain might serve as a proxy for block immunoreactivity. Linear
regressions were performed to evaluate PM stain intensity vs marker intensity. All
markers except PD-L1 showed positive regression coefficients (p<0.001). This suggests
our novel PM stain may be a useful surrogate of block immunoreactivity and allow for
normalization of marker intensity between individual specimens.
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Myopia Progression of Pediatric Patients with Stickler 
Syndrome
Xiyu Zhao BS, Hyeck Soo Son MD, Ava Niknahad BS, Prateek Gajwani MS, Jefferson 
Doyle MD PhD

Background: Stickler syndrome is an autosomal dominant connective tissue disorder
caused by mutations mainly in COL2A1, COL11A1, and COL11A2 genes. A notable
ocular manifestation of the disease includes early-onset high myopia (EOHM).
Treatments are available and have been shown to combat myopia progression in the
general population (e.g., atropine), but surprisingly, their effectiveness in genetically
induced EOHM is undocumented. Before we can determine whether such treatments are
effective against EOHM, we need a better understanding of the rate of myopia
progression in Stickler Syndrome patients. While previous studies have reported the
severity of EOHM in Stickler syndrome patients, none have performed a longitudinal
analysis looking at the rate of progression over time to know whether therapeutic
intervention is warranted. Given the detrimental effects of EOHM’s potential retinal
complications, the lack of global consensus on its management is of concern.

Methods: A retrospective case series analysis of 11 pediatric patients who have
clinically or genetically confirmed Stickler syndrome was conducted at the Wilmer Eye
Institute from 2016 to 2022 (COL2A1 n = 5, COL11A1 n = 4, clinically-presumed n =
2). Patient demographics, gene mutation, atropine use, ocular surgical history, and
cycloplegic refractive errors were recorded. Estimated annual myopia progression
(EAMP) is calculated based on the refractive error difference between sequential visits
and compared across groups using one-factor ANOVA or Student’s t-test.

Results: The cohort has a mean age of 5.4 ± 2.2 years and 63% were girls. The mean
refractive error at 1st visit is -7.49D ± 4.22D (range: -16.00D to -3.25D). EAMP is not
significantly different by age, (6-24 months = -1.21D ± 2.36D, 24 – 48 months = 0.15D
± 1.87D, 48 – 72 months = 0.04D ± 2.39D, 72 – 96 months = 0.05D ± 1.63D; p = 0.44),
mutation (COL2A1 = 0.05D ± 0.19D, COL11A1 = -0.25D ± 0.22D, presumed -0.13D ±
0.08D; p = 0.89), nor laterality (OD = 0.22 ± 0.49D, OS = -0.36D ± 0.25D; p = 0.26).
None of the children were prescribed atropine for myopia control. One child underwent
cataract extraction and intraocular lens placement in one eye, so the refractive error of
that eye was excluded after the procedure.

Conclusion: Myopia progression among pediatric Stickler syndrome patients does not
vary significantly by age, mutation, and laterality – refuting the use of atropine for
myopia control in this population.
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A Visual Narrative of Medicine and Politics in the 
Ottoman Empire: Contextualizing Medical Reform and 
Notions of Modernity During the Hamidian Era 
Yusuf Ciftci BS, Ahmed Ragab MD PhD

Freeform Abstract: The Hamidian Era (1876-1909), considered the final period of
effective sultanate governance in the Ottoman Empire, represented a vast transformation
in the field of medicine. Among several innovations during this period, the centralization
of medical decision-making, institutional reforms in medical education and practice, and
the substantial increase in hospitals and medical schools were among the most central.
Existing scholarship emphasizes European influences on Ottoman institutions and
politics, interpreting medical reforms in the context of Westernization and
modernization theory. However, I argue that notions of modernity and origins of medical
reform were influenced by historical practices and cultural interpretations of medicine in
the Ottoman Empire. This research explores reforms in medical practice, education,
architecture, and bureaucracy by utilizing archival documents and visual representations
to demonstrate the persistence of Ottoman culture and history in the field of medicine. I
contextualize these reforms in the backdrop of Ottoman international relations prior to
World War I, political and social forces emphasizing centralization of power, the
supremacy of the Sultan, and prevailing attitudes toward the Tanzimat Reforms between
1839-1876. Thus, this research historicizes the field of medicine during the Hamidian
Era by exploring the dynamic relationship between cultural, social, and political
influences on the trajectory of medicine in the late Ottoman Empire.
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Factors associated with an acute STI diagnosis among 
men attending a public STD clinic based on self-reported 
sexual preference
Amanda Reese, MPH, Khalil Ghanem, MD, Susan Tuddenham, MD

Background: Men who report same-sex behavior suffer a disproportionately high
burden of acute sexually transmitted infections (aSTI), though there is limited research
on the risks and clinical characteristics of these men that distinguishes between men who
have sex with men only (MSMO) and men who have sex with men and women
(MSMW) and how they compare to men who have sex with women only (MSW).

Methods: We performed a retrospective analysis of a cohort of men who first visited a
Baltimore City STD Clinic February 2011-December 2016. An age category-matched
sample of MSW was generated to 1:1 match the sample of MSMO and MSMW. Data
were collected by clinicians during the clinical encounter. Acute STI (aSTI) was defined
as chlamydia (Chlamydia trachomatis, CT), gonorrhea (Neisseria gonorrhoeae, NG),
nongonococcal urethritis (NGU) or primary and secondary syphilis. Chi-square tests
were used to compare the samples; univariate and multivariate associations between
patient characteristics and aSTI diagnosis were examined with logistic regression.

Results: Thirty-five percent of the cohort tested positive for one or more aSTI, and there
was no difference in overall aSTI positivity between the three samples. NGU and
urogenital NG were most frequently diagnosed; MSMW had the highest test positivity
for urogenital NG. Syphilis was the most tested infection, though test positivity was
significantly higher among MSMO and MSMW than MSW. Younger age, Black race,
symptoms at presentation, and history of an aSTI were associated with diagnosis of
aSTI.

Conclusion: Men of all three sexual preferences were equally likely to have any aSTI,
though types of infection varied among the groups. MSMO and MSMW reported
differences in risk factors and outcomes, suggesting they represent groups with distinct
characteristics and sexual health needs. Racial disparity was present within this high-risk
cohort.
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Germline mutations in the telomere gene POT1 are 
associated with long telomere length and risk of 
lymphoid malignancies
Anna Kolchinski BS, Sheila Iyer, Kristen Schratz MD, Mary Armanios MD

Background: Telomeres normally shorten with age and short telomere length manifests
in a group of premature aging short telomere syndromes. POT1 is an essential gene and
heterozygous mutations have been linked to the risk of familial forms of melanoma (4%)
and chronic lymphocytic leukemia (10%) among other malignancies. In a recent small
study, our group found that POT1 mutations are associated with long telomere length
and solid tumors. However, the spectrum of cancers associated with POT1 mutations
remains incompletely understood.

Methods: To understand the full spectrum of cancers associated with POT1 deleterious
variants, we accessed the UK Biobank study, a study of 454,801 individuals with exome
and clinical data. Participants were ages 40-70 years old, 54% female, and from the UK.
We identified individuals with deleterious POT1 variants and collected their telomere
length and available clinical data. Deleterious variants were retained in a two-tier
system: Tier 1 including truncating and splicing variants, and tier 2 including missense
variants with high in-silico deleteriousness.

Results: We identified 265 mutation carriers who fulfilled these criteria. Overall, they
had long telomere length with 40% having TL > 90th percentile. The difference in
means was statistically significant with a p value of .0001. Five mutations were
recurrent and had >10 occurrences suggesting the presence of potential hotspots or
founder variants. Available medical records identified a cancer diagnosis in 18% of these
individuals. Their spectrum overlapped with known POT1-associated cancers including
melanoma, but the most common group was lymphoid cancers. They included non-
Hodgkin lymphoma (n=5) in addition to chronic lymphocytic leukemia.

Conclusion: Carriers of POT1 deleterious variants have longer telomeres than the
population. Their appears to be a clustering of a broader spectrum of lymphoid
malignancies beyond chronic lymphocytic leukemia. These preliminary data suggest
that a wide spectrum of lymphoid cancers may be linked to germline predisposition
associated with cellular longevity mediated by long telomere length.
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Associations Between Head Injury and Mild Behavioral 
Impairment Across the Cognitive Spectrum
Anthony J Davidson, BS, Lisa N. Richey, BA, Nicholas O. Daneshvari, MD, Lisa Young, BS, 
Michael J.C. Bray, MS, Rebecca F. Gottesman, MD, PhD, Thomas Mosley, PhD, Keenan A. 
Walker, PhD, Andrea L.C. Schneider, MD, PhD, Matthew E. Peters, MD

Background: The sequelae of traumatic brain injury may contribute additional complexity to the
clinical picture of mild cognitive impairment (MCI) and dementia progression. Due to shared
underlying neural circuit disruption, the construct of mild behavioral impairment (MBI) may
have utility in relating neuropsychiatric symptoms to traumatic brain injury in the context of
neurodegenerative processes. To investigate the cross-sectional associations of prior head injury
with MBI prevalence by cognitive status and to examine the prospective associations of prior
head injury and MBI domain positivity with risk of dementia. ”

Methods: Cross-sectional and prospective analyses of 2,246 community-dwelling adult
participants in the Atherosclerosis Risk In Communities (ARIC) Study who were selected to
undergo a detailed neurocognitive exam. A comprehensive neuropsychological testing battery
was administered at baseline and up to two subsequent follow-up points. This data was combined
with information gained through clinical interviews of participants/proxies, which was integrated
by an expert panel to adjudicate cognitive status (categorized as normal cognition, MCI, or
dementia). Prior head injury was defined by self-reported data and ICD-9/10 codes from
hospitalizations/emergency department admissions. MBI domain symptoms were defined using
data from the Neuropsychiatric Inventory Questionnaire (NPI-Q) via an established algorithm
that maps neuropsychiatric symptoms to the 6 MBI domains of decreased motivation, affective
dysregulation, impulse dyscontrol, social inappropriateness, and abnormal perception/thought
content.

Results: Irrespective of cognitive status, participants with head injury were less likely to be
female (41.9%-52.4% versus 54.6-65.9%, p ≤ 0.015), more likely to be military veterans (33.5-
37.9% versus 18.5-23.6%, p < 0.00), more likely to be a current consumer of alcohol (45.8-
60.7% versus 35.3-51.9%, p ≤ 0.006), and more likely to be a former smoker (56.5-57.5% versus
44.1-45.2%, p ≤ 0.032). In cross-sectional analyses at baseline, compared to participants with
normal cognition and no history of head injury, MCI without head injury was associated with
increased odds of impairment in the MBI domains of decreased motivation (OR: 2.02, 95% CI:
1.13, 3.61), affective dysregulation (OR: 1.81, 95% CI: 1.28, 2.56), impulse dyscontrol (OR:
1.53, 95% CI: 1.09, 2.16), and abnormal perception/thought content (OR: 3.64, 95% CI: 1.55,
8.54), as well as impairment in any one or more MBI domain(s) (OR: 1.60, 95% CI: 1.20, 2.14).
In prospective analyses, having positivity in one or more MBI domains significantly increased
the subsequent risk of developing dementia between baseline and follow up regardless of head
injury history or absence thereof, and this increased risk was statistically significant regardless of
cognitive status (normal cognition: 2.42-2.50, 95% CI: 1.28-4.86; MCI: 1.57-2.86; overall
population: OR: 2.15-2.62, 95% CI: 1.55-3.80).

Conclusion: The association of mild behavioral impairment with MCI represents a strong
priority for ongoing research and may help elucidate distinct patterns of progression to dementia.
The manner in which TBI affects neuropsychiatric symptomatology in the context of
neurodegenerative processes requires further clarification.
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Prevalence of Face, Head, and Neck Conditions and 
Assessment of Surgical Need in Nyarugusu Refugee 
Camp, Tanzania
Ashwin Ram Reddy BS, Alexander Blum MPH, Hilary Ngude MD MPH, Joseph Sakran
MD MPA MPH, Kent Allen Stevens MD, Zachary Obinna Enumah MD PhD

Background: The Nyarugusu Refugee Camp is one of the largest refugee camps in the
world and currently serves a population of approximately 160,000. Current surgical
volume in the camp is approximately 800-900 cases with the majority being caesarean
sections. No household survey data exists on surgical burden of disease for face, head,
and neck conditions. The objective of this study is to determine the burden of and
surgical need for face, head, and neck (FHN) disease among refugees living in
Nyarugusu refugee camp, Tanzania.

Methods: This cross-sectional, cluster-based study was conducted in the Nyarugusu
Refugee Camp between September 2020 and June 2021. We administered the Surgeons
Overseas Assessment of Surgical Need (SOSAS) survey tool, which is a previously
validated household survey that aims to determine the prevalence of surgical disease in a
community. The study sample was obtained through a random cluster design.
Demographic and clinical data were collected from all selected participants. Univariate
and multivariate logistical models were used to explore associations between
demographic and clinical characteristics of FHN conditions.

Results: Among 3,574 refugees interviewed, 893 (24.9%) reported having a FHN
condition within their lifetime and 600 (16.8%) indicated they had a current surgical
need for a FHN problem. Of those expressing current surgical need, 40% (n=245) did
not access surgical care.The most common types of conditions were non-injury-related
wounds and non-congenitally, acquired malformations. In the multivariate model,
residential zone and nationality were significant demographic predictors of having
current surgical need. Pathology type and onset time were significant clinical predictors
of current surgical need whereas only onset time remained a significant predictor of
having unmet surgical need.

Conclusion: There is a high burden of untreated surgical FHN conditions among
refugees in the Nyarugusu Refugee Camp. This study highlights the need for targeted
interventions to expand surgical capacity for FHN problems in underresourced and
humanitarian settings. Expansion of ophthalmologic and otolaryngologic surgical
workforce, increased operative capacity, and strengthened referral efforts may alleviate
current surgical need.
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Clinical Science

Outcomes of reduced intensity and myeloablative 
allogeneic hematopoietic cell transplantation (alloHCT) 
with post transplantation cyclophosphamide (PTCy) for 
adolescent and young adult (AYA) patients with 
myelodysplastic syndrome (MDS) or acute leukemias at 
Johns Hopkins Hospital 
Bethlehem Lulseged BA, W. Andres Vasconez MD, Heather Symons MD, MHS

Background: Allogenic hematopoietic cell transplantation (alloHCT) with prophylactic
post-transplantation cyclophosphamide (PTCy) has been used to cure hematologic
malignancies in patients of all ages. In adults with myelodysplastic syndrome (MDS) or
acute leukemia, reduced intensity conditioning (RIC) HCT regimens increase overall
survival (OS) and lower treatment related mortality (TRM). In pediatric patients, higher
intensity myeloablative (MAC) HCT regimens lower TRM. AlloHCT with PTCy
outcomes for hematologic malignancies are not well described for adolescents and
young adult (AYA) patients (ages 13-39y), thus it is unclear what type of alloHCT might
provide the best chance of cure with the least toxicities.

Methods: We conducted an IRB-approved retrospective analysis of 229 13-39-year-old
patients with MDS or acute leukemia who received their first alloHCT with PTCy at
Johns Hopkins Hospital from 2010-2022. We collected HCT outcomes data such as OS,
TRM, relapse, acute and chronic graft-versus-host disease, neutrophil and platelet
recovery, donor engraftment, and post-transplant complications. We also examined
patient transplant, donor, and graft characteristics.

Results: Median age of patients was 30y and donors was 29y. Diagnoses included AML
(124), ALL (85), MDS (18), and mixed lineage leukemia (2). Donor engraftment
occurred in 87% of patients. Median engraftment time for neutrophils >500/μL was 20d
and platelets >20,000/μL was 24d. The actuarial OS at 1, 2, and 3y was 75%, 60%, and
55%, respectively. OS at 3y for all patients receiving either RIC or MAC was 61%. OS
at 3y for patients 13-18y, 19-29y, and 30-49y receiving RIC vs MAC was 50% vs 64%,
52% vs 63%, and 69% vs 58%, respectively.

Conclusion: This data shows no difference in OS between RIC and MAC conditioning
for AYA patients as a whole; however, it supports the use of MAC for 13-18y and 19-
29y and RIC for 30-39y. Additional analysis will be performed to determine the best
alloHCT for AYA patients.
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Clinical Science

Predictors and Trends of Inappropriate Bilateral 
Salpingo-oophorectomy during Benign Hysterectomy 
following ACOG 2008 Practice Bulletin
Chi Trinh BA, Chen Dun PhD, Christi Walsh MSN, Martin Makary MD, Stephanie 
Wethington MD, Rebecca Stone MD, Karen Wang MD, Kristin Patzkowsky MD, 
Amanda Fader MD

Background: A 2008 ACOG practice bulletin reviewed the long-term risks of elective
oophorectomy and benefits of ovarian conservation for women at low risk for ovarian
cancer. Our study aimed to examine the trends of inappropriate bilateral salpingo-
oophorectomy (BSO) during hysterectomy for benign indications before and after the
publication of the ACOG bulletin. Secondary aims included identifying patient factors
and surgeon-level predictors associated with this practice.

Methods: We performed a retrospective cohort study at Johns Hopkins Hospital (JHH).
All pre-menopausal patients (age ≤50) who underwent hysterectomy for benign
indications between 2004 and 2014 were included. Patient demographics, clinical
variables, surgical variables, indications for surgery, and surgeons’ practice data were
collected. Inappropriate BSO was defined as oophorectomy performed during pre-
menopausal benign hysterectomy, excluding risk-reducing, endometriosis or adnexal
mass cases. A logistic regression model was created to predict inappropriate BSO using
patient and surgeon demographics and characteristics.

Results: In 1781 pre-menopausal benign hysterectomy cases, 471 (26.4%) were
associated with inappropriate BSO. The rate rose initially but dropped gradually after
the 2008 ACOG bulletin, decreasing by 25% in the 2009-2014 period compared to 2004-
2008 (p=0.04). The two most common indications were fibroids (55.1%) and
menorrhagia (20.6%); however, no indication was significantly associated with
inappropriate BSO. Multivariate analysis showed that White women had 32% higher
odds of receiving inappropriate BSO compared to Black women (p=0.01). Surgeons
with low hysterectomy volume (<12 procedures/year) were twice as likely as those with
high volume (p<0.001), and gynecologic oncologists were 4.6 times more likely than
other gynecologic subspecialists (p<0.001) to perform inappropriate BSO.

Conclusion: The rate of inappropriate BSO during pre-menopausal benign
hysterectomy at JHH has decreased significantly after 2008, suggesting that the ACOG
practice guideline has been adopted into clinical practice. White race, low surgeon
hysterectomy volume, and gynecologic oncologist subspecialty were associated with a
higher rate of inappropriate BSO.
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The Impact of Standard Image Preprocessing on Deep 
Learning Models for Chest Radiographs: An Overlooked 
Source of Performance Variability
Daniel C. Kargilis, Adway Kanhere, Zachary Murphy, MD/MSE, Christopher Hafey, 
Vishwa S Parekh, PhD, and Paul H Yi, MD

Background: Although deep learning (DL) models have shown promise in diagnosis on
chest radiographs (CXR), it is unclear how commonly used image processing methods
affect performance. We evaluated the impact of three common image preprocessing
methods on DL model performance for CXR diagnosis. We hypothesized that DL
models will make different predictions on preprocessed vs. raw CXR images.

Methods: We assembled three test sets of CXRs from publicly available datasets: NIH-
CXR14 (N=3206), CheXpert (N=2684), and MIMIC (N=2540). Each CXR underwent
the following preprocessing methods: 1) use of alternate resizing algorithms (interarea,
cubic, and Lanczos), 2) contrast limited adaptive histogram equalization (CLAHE), and
3) lossless or lossy JPEG2000 (J2K) compression; lossy compression ratios (CR) were
2, 4, 8, 16, and 32. Each image (original + preprocessed versions) was evaluated using
DL models from the TorchXRayVision (XRV) library. Differences in model predictions
relative to standard preprocessing were evaluated.

Results: Image-level predictions differed between original and processed images. The
greatest differences were observed for CLAHE, followed by different resizing methods
and >8x lossy compression. On average, preprocessing resulted in a change in diagnosis
for 37.2% (CLAHE); 2.2% (interarea), 5.66% (cubic), 5.9% (Lanczos); 0.08% (CR:4),
0.9% (CR:8), 1.29% (CR:16), and 1.96% (CR:32) of cases. Notably, there was no
change in predictions for lossless and CR:2 lossy image compression.

Conclusion: DL models make inconsistent predictions on preprocessed vs. raw CXR
images with the greatest variability using CLAHE and to a lesser extent with image
resizing and lossy image compression. Care should be taken when preprocessing images
as part of DL pipelines and/or in attempts to reduce storage costs. As lossless and
moderate levels of lossy compression minimally changed predictions, these may be
viable methods of reducing data storage requirements while maintaining DL model
performance. Future data storage guidelines must consider the effects of
compression/preprocessing on DL model performance.
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History of Medicine

Pioneering Surgical Cures: Vestibular Neurectomy for 
Meniere’s Disease 
Dianela Perdomo BS, Jeremy Greene MD PhD, Nathaniel C. Comfort PhD, Andy 
Harrison, Bryan K. Ward MD

Background: In 1861, Prosper Meniere presented the case of a young woman with
episodic vertigo and hemorrhage in the semicircular canals. His suspicion that her
symptoms arose from damage to the inner ear challenged the conventional epistemology
of vertigo as an aural epilepsy; the constellation of vertigo, hearing loss and tinnitus
have since held his namesake. Speculation of Meniere’s etiology have been countless, as
have the medical and surgical interventions -- yet no procedure was widely used until
Walter Dandy popularized the vestibular neurectomy.

Methods: The Walter Dandy, Samuel Crowe, and surgical log collections at the Chesney
Medical Archives were reviewed (1905-1955). Google Scholar was used to identify
additional articles (1861-2000).

Results: The dawn of antiseptics, advancements in anesthesia, and proliferation of
medical specialties rendered the 20th century ripe with surgical experimentation. In
1908, Frazier was the first to section the auditory nerve for MD, but uncertainty over
surgical candidacy constrained interest in the procedure. At Johns Hopkins, the birth of
the Otologic Laboratory in 1924 introduced new technologies like the audiometer,
adding rigor to clinical assessment and evaluation. While Crowe, the chair of
otolaryngology, focused on developing the novel specialty, Meniere’s cases were
referred to neurosurgeon Walter Dandy, whose fascination with paroxysmal epilepsies
seeded his interest in MD. From 1924-1946, Dandy performed 692 neurectomies,
marketed as the first cure for what was believed to be a progressive disease. After his
passing, trainees’ attention shifted to traumatic injuries, likely influenced by WWII. This
left the procedure scarcely utilized until third parties rekindled interest decades later.

Conclusion: Neurectomy as the preferential treatment for MD was not driven by pure
scientific reasoning but was rather contingent on historical context and sponsorship by a
prominent figure like Walter Dandy. Appreciation of MD’s natural history has since
curtailed the favorability of destructive procedures in preference for conservative
management.
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Analyzing the Persistence of Psoriasis in 
Pharmacologically Immunosuppressed Solid Organ 
Transplant Recipients: A Retrospective Chart Review
Eduardo Paredes, BA; Katherine Thompson, MD; Xindi Chen, BS; Kristin Bibee, MD, 
PhD

Background: Persistent psoriasis in solid organ transplant (SOT) recipients is a
surprising phenomenon, given the significant overlap between medications used to treat
psoriasis and medications used for SOT rejection prophylaxis. Our study aimed to
investigate the factors associated with persistent psoriasis in SOT recipients.

Methods: We retrospectively reviewed the electronic medical records of 207 patients
carrying a diagnosis of psoriasis and SOT seen at Johns Hopkins between 2014-2022.
After excluding patients with insufficient documentation or a diagnosis of psoriasis post-
SOT, we identified 49 patients. The first three dermatology progress notes characterizing
psoriasis following SOT were evaluated. We used multivariant analysis and descriptive
statistics to investigate the association between persistent psoriasis and patient
demographics, psoriasis history, clinical subtype, treatment history, and type of SOT.

Results: The average number of follow-up visits per patient was 1.8 (± 1.1 visits). The
average age at SOT was 55.0 years (± 11.7 years). Our population was predominantly
white (81.6%, n = 40, P = 0.65) and male (77.6%, n = 38, P = 0.92). Persistent psoriasis
(intermittently or chronically flaring) was significantly associated with history of liver
transplantation (P = 0.0006), exposure to oral tacrolimus (P = 0.005), and a diagnosis of
psoriasis for more than 20 years before SOT (P = 0.0009). Persistent psoriasis was not
significantly associated with time since SOT at follow-up (P = 0.54), age at SOT (P =
0.33), or concomitant psoriatic arthritis (P = 0.73).

Conclusion: Our study demonstrated that the length of psoriasis diagnosis before SOT,
type of SOT, and exposure to oral tacrolimus are all significantly and independently
associated with persistent psoriasis after SOT. Interestingly, persistent psoriasis was not
associated with either age at SOT or time since SOT at follow-up. These findings
emphasize the need for additional research into the pathophysiology of psoriasis in SOT
recipients.
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International Variation in the Self-Evaluation Guidance 
for Medical School Accreditation
Emily Ma BA, Sean Tackett MD MPH

Background: Accreditation is promoted as a key regulatory strategy to ensure high-
quality medical education across the world's rapidly growing number of medical
schools. The World Federation for Medical Education (WFME) has developed a
Recognition Programme to standardize the practices of medical school accrediting
agencies and, by extension, the medical schools they oversee. The WFME Recognition
Programme, however, does not specify which metrics are required for schools to
demonstrate compliance with standards. The goal of this study is to assess variation in
the medical school self-evaluation guidance provided by WFME-recognized
accreditation agencies.

Methods: To acquire medical school self-evaluation guidance, we reviewed agency
websites between June and July 2022 and contacted agencies for documents. Using a
table and a Miro interactive whiteboard, we conducted a qualitative and quantitative
document analysis of the guidance for comparable WFME standards.

Results:We obtained documents from 21 of 28 WFME-recognized agencies, classifying
agencies into four categories of self-evaluation guidance along a spectrum of more
prescriptive to less: data-collection instrument (DCI) (n=2), evaluation rubric (self-rated
compliance with standards) (n=6), standard-specific free response prompts (n=6), and
non-standard-specific guidance (n=7). A DCI from one agency requested that medical
schools complete a 207-page form with survey data from students, staff, and
administration; non-standard-specific guidance from another agency requested a 50-
page-maximum unstructured narrative on compliance across all standards. On average, a
DCI was roughly 4 times longer than non-standard-specific guidance and required
almost 10 times more data.

Conclusion: Even though the WFME Recognition Programme seeks to standardize
accreditation practices, guidance for the medical school self-evaluation varies widely in
format and specificity. This variance has implications for the training of the healthcare
workforce worldwide. These findings raise questions about the comparability of agency
practices and warrants investigation into the reasons for and implications of variation in
practices of WFME-recognized agencies.
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Exploring the Influence of Pre-Existing Conditions on 
Pediatric Long COVID Patients
Erin Chen BS, Laura Malone, MD PhD

Background: Pediatric post-acute sequelae of SARS-CoV-2 (PASC) or “long COVID”
is a complex multisystemic disease that negatively affects children’s quality of life.
PASC is challenging to diagnose and treat due to its variable presentation, time course,
and severity. We explored the association between pre-existing conditions, symptoms,
and outcomes in children with PASC to ascertain if particular pre-existing conditions
might influence the phenotypic presentation, symptomatology, or clinical course of
pediatric PASC.

Methods: We completed a retrospective chart review of 55 patients from the Pediatric
Post-COVID-19 Rehabilitation Clinic at the Kennedy Krieger Institute. Descriptive
analyses, single-factor ANOVAs, and linear regressions were done to assess the
association between pre-existing conditions, PASC symptoms, and quality of life as
measured by the PedsQL™.

Results: No pre-existing condition was associated with a specific PASC symptom.
Children with pre-existing mood disorders or asthma had lower initial PedsQL™ scores
than those without (mood: 44.9 vs 60.1, p = 0.01; asthma: 47.0 vs 59.3, p = 0.04).
However, pre-existing mood disorders or asthma did not seem to influence change in
PedsQL™ between follow-up visits. Instead, we found that persistent fatigue during
PASC was associated with worsening changes in PedsQL™ (Adjusted R^2 = 0.63, p =
0.001). Anecdotally, we also observed that certain factors (e.g., low mood, COVID-19
reinfection, inability to return to pre-COVID activities) were more common in those
with worsening PedsQL™ scores over time, but this needs to be investigated further.

Conclusion: No pre-existing conditions were associated with PASC symptoms in
children, suggesting that there seems to be a unique pathogenesis for PASC. However,
pre-existing mood disorders and asthma were associated with lower PedsQL™ scores,
suggesting that these conditions may worsen the initial severity of PASC. Children who
contract SARS-CoV2 and have pre-existing mood disorders or asthma may benefit from
the management of PASC fatigue, and mental health interventions should be prioritized.
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MAP Kinase pathway mutations may influence the 
immune response to enterotoxigenic Bacteroides fragilis 
in BRAFV600E and KrasG12DE mice 
Hana Minsky, Yongbao Zhuang, Ada Tam, John Michel, Jacqueline Ferri, Virginia 
Miller, Hongni Fan, Tatianna Larman, Franck Housseau, Jessica Queen, Cynthia L. 
Sears

Background: A growing body of evidence suggests that dysbiosis of the gut
microbiome may drive colorectal cancer (CRC) tumorigenesis. Enterotoxigenic
Bacteroides fragilis (ETBF) is a symbiote with disease capacity enriched in CRC
patients and a colon tumor driver in CRC mouse models. Despite ETBF’s well-known
tumorigenic potential, how oncogene mutations modify the immune response to ETBF
is unknown. Preliminary data indicate that the BRAF and Kras mutations in the
mitogen-activated protein kinases (MAPK) pathway differ in phenotypic patterns of
colonic mucosal injury and colon tumor formation. We hypothesize that colonic
epithelial responses to ETBF trigger distinct downstream immune responses that are
critical to tumorigenesis. This study therefore examined the effects of ETBF
colonization on myeloid populations in the colon in the context of BRAF and Kras
mutations.

Methods: Apc Wildtype (WT), BRAFflox-stop-lox-V600ELgr5tm1(cre/ERT2)Cle
(BL), and Krasflox-stop-loxG12DELgr5tm1(cre/ERT2)Cle (KL) mice were gavaged
with ETBF or, as a sham control, PBS. On day 7, mice were sacrificed, and tissue
specimens collected for analysis of isolated myeloid populations by fluorescence-
activated cell sorting.

Results: WT, BL, and KL mice did not differ significantly in clinical markers of health
at day 7. All genotypes were found to have high colonization with ETBF (>10^5 copies
of ETBF DNA/100 ng DNA). F4/80lowA/Elow myeloid cells (previously identified as
polymorphonuclear myeloid-derived suppressor cells, PMN-MDSCs) were significantly
enriched in BL compared to KL mice (p=0.0043) and trended towards enrichment in BL
compared to WT mice (p=0.0667; WT N=4, BL N=6, KL N=6). Other populations of
myeloid cells, including polymorphonuclear cells, macrophages, and F4/80highA/Ehigh
myeloid cells did not show significant differences.

Conclusion: The enrichment of F4/80lowA/Elow myeloid cells, which likely
correspond to PMN-MDSCs, represents a population that may drive the immune and
tumor phenotypic variations seen in Kras- and BRAF-mutant mice. To better understand
the impact of this population, future research will explore the F4/80lowA/Elow
transcriptome.

Poster

2nd Floor
Atrium



Iman Ali

Medical Student Research Symposium 2023 1212/3/23

Clinical Science

Racial and age disparities exist in hydrochlorothiazide 
timing and cutaneous T-cell lymphoma presentation: A 
single-institutional retrospective study 
Iman Ali BS, Kalvin Nash BA, Soroosh Solhjoo, PhD, Courtney Johnson MD PhD

Background: Hydrochlorothiazide (HCTZ), the drug of choice for black patients with
hypertension, was recently shown to have a role in the development of mycosis
fungoides, a form of cutaneous t-cell lymphoma (CTCL). As black patients with CTCL
overall have poor outcomes and decreased survival, we investigated how HCTZ affects
the CTCL population.

Methods: We performed a retrospective review of 424 medical records with biopsy-
proven CTCL from our institution between 2011 and 2019 to assess the demographics
and the likelihood between HCTZ use and CTCL presentation.

Results: Black patients were more likely to have an earlier onset of CTCL than White
patients (48.8 vs 58.7 years of age, p <0.001). Among those who were on HCTZ prior to
CTCL diagnosis, Black patients were more likely to present with late-stage disease as
compared to White patients at initial (5/24 (21%) vs 0/17, p=0.04) and maximum
staging (7/24 (29%) vs 0/17, p=0.01). In patients who took HCTZ prior to CTCL
diagnosis, there was no statistically significant difference in age of presentation between
Black and White patients (61.3 vs 66.6, p=0.08). Within the Black population, those who
were on HCTZ prior to CTCL diagnosis were older than those who were not on HCTZ
at the time of initial diagnosis (61.3 vs 51.1, p<0.001).

Conclusion: Our findings suggest that HCTZ has a differential effect on race and age of
presentation. Black patients on HCTZ prior to CTCL diagnosis were more likely to have
late-stage disease at initial and maximum staging relative to White patients; despite a
similar age at initial presentation. In addition, black patients taking HCTZ prior to
CTCL diagnosis were older at initial diagnosis than Black patients not taking HCTZ,
suggesting a potential “masking” effect of HCTZ on CTCL progression. Further
molecular and population studies should be conducted to investigate these findings.
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Academic Medical Center and Federally Qualified 
Health Centers: Collaboration to Enhance Care of 
Underserved Communities
Jacob Murphy, Jonathan Efron MD, Sarah Johnson Conway MD

Background: Federally Qualified Health Centers (FQHCs) are primary care centers
serving those in medically underserved areas (MUAs) regardless of barriers. Academic
Medical Centers (AMCs) often serve as the population health manager for their local
communities. We describe a unique collaboration integrating an AMC and FQHC in the
care of the local community, combining resources afforded by the FQHC with the
clinical and academic acumen of the AMC.

Methods: JHM sought to assemble an integrated AMC-FQHC model, soliciting
applications from local FQHCs for partnership with a core agreement to lease providers,
share an EMR, and support the education and research mission. An FQHC with a shared
mission and well-established priorities was selected. A multidisciplinary group identified
incremental roles needed to support the clinic patient population.

Results: A large primary care clinic that included adult and pediatric care, OB/GYN,
dental, and pharmacy services located in an MUA was selected for partnership. The site
transitioned to an FQHC with the following key elements:

- Providers and staff remained employed by JHM, leased to the FQHC for provision of
care

- FQHC site was hosted on the Hopkins Epic platform
- Resident training programs and Hopkins-sponsored research continued at the FQHC
- Enhanced access was provided to additional Medicaid MCOs and uninsured patient

populations
- Eleven incremental roles were approved to enhance key wraparound resources

Enhanced revenue from FQHC billing improved the financial position of the clinic. The
AMC provided grant funding to support operations and broadened resources. The FQHC
received additional grants for various initiatives. The academic missions were
maintained providing a unique training environment for trainees and a site for
community-based research.

Conclusion: Through AMC and FQHC partnership, progress can be made towards the
provision of financially sustainable care in underserved areas while preserving the
tripartite mission of academic medicine, with considerable pedagogical and research
opportunities.
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Impact of Controlled vs. Uncontrolled mFI-5 Frailty on 
Perioperative Complications following Adult Spinal 
Deformity Surgery
Jarod Olson BS, Kevin C. Mo MHA, Jessica Schmerler BS, Wesley M. Durand MD, 
Khaled M. Kebaish MD, Richard Skolasky MD, Brian J. Neuman MD

Background: Risk assessment before ASD surgery is crucial because of the surgery’s
high surgical invasiveness and likelihood of complications. Although frailty is
associated with risk of surgical complications, current frailty measures, such as the
modified 5-item frailty index (mFI-5), do not differentiate between controlled and
uncontrolled conditions.

Methods: Patients with fusion of ≥5 vertebral levels were identified. Frailty was
calculated using the mFI-5 index. Uncontrolled frailty was defined as blood pressure
>140/90 mmHg, HbA1C >7% or postprandial glucose >180 mg/dL, or recent COPD
exacerbation, while on medication. Patients were divided into non-frail, controlled
frailty, and uncontrolled frailty cohorts. Bivariate analysis was performed. Multivariable
analysis was used to assess the relationship between frailty and perioperative
complications.

Results: 170 patients with ASD were identified: 97 non-frail, 54 controlled frail, and 19
uncontrolled frail. Compared with non-frail patients, patients with uncontrolled frailty
were more likely to have age >60 years (84% vs. 24%), hyperlipidemia (42% vs. 20%),
and Oswestry Disability Index (ODI) score >42 (84% vs. 52%) (p<0.05 for all).
Controlled frailty was associated with age >60 years (41% vs. 24%) and hyperlipidemia
(52% vs. 20%) (p<0.05 for all). On multivariable regression analysis controlling for
hyperlipidemia, functional independence, motor weakness, ODI >42, and age >60 years,
patients with uncontrolled frailty had greater odds of major complications (odds ratio
[OR] 4.24, p=0.0344) and wound complications (OR 9.47, p=0.0464) compared with
non-frail patients. Controlled frailty was not associated with increased risk of
perioperative complications (p>0.05 for all).

Conclusion: Patients with uncontrolled frailty had higher risk of major and wound
perioperative complications compared with non-frail patients. Patients with controlled
frailty did not have increased risk compared with non-frail patients, suggesting
importance of controlling modifiable risk factors before surgery.
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Documentation of Combinatorial Pharmacogenetic 
Testing Among Psychiatric Services in a Large Hospital 
System Electronic Health Record
John Loftus, BS., James Stevenson, Pharm.D., M.S.

Background: Combinatorial pharmacogenetic testing (CPG) is increasingly used to
guide psychiatric prescribing decisions. CPG Products apply proprietary algorithms,
integrating genotypes for genes involved in pharmacokinetics and dynamics, to provide
patient-specific prescribing suggestions. Results are largely focused on psychiatric
medications, but genotypic information may apply to all prescribers involved in a
patient’s care. CPG results do not interface directly with electronic health records
(EHR). This creates a barrier to their use in longitudinal care and prevents prescribers
who lack access to the results from incorporating them. We evaluated how CPG results
are currently being documented in one large hospital system, and the extent to which
patients are receiving medications impacted by these results.

Methods: We completed a search of free-text clinic notes in the EHR using 81
pharmacogenetic search terms identifying charts for review. We included charts for adult
psychiatry patients with a provider-ordered or -recommended CPG testing panel
(GeneSight, Myriad Genetics) from January 2016-February 2022. We examined CPG
results and method of documentation, and subsequent prescribing data.

Results: We analyzed 341 patient charts; 58% had partial, or no CPG results
documented. Most results were scanned documents under “Media” or described in clinic
narratives. 228 patients had at least one year of follow-up. Of these, most (86.4%) were
prescribed medications impacted by CPG results. While all CPG testing was ordered by
psychiatry, notable proportions of patients received medications affected by CPG results
from non-psychiatric services. The most frequent were Internal Medicine (21%),
Emergency Medicine (13%), Anesthesia (11%), any surgical (8%), or another
subspecialist (16%).

Conclusion: CPG testing results are inconsistently documented in the EHR. Most
patients received drugs affected by CPG results, many of which are prescribed by non-
psychiatric services. Implementing EHR solutions for systems to better integrate these
results will be important for the longitudinal application of these kinds of precision-
medicine tools.
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Clinical Science

Obstetric Risk Profile of Serial Amnioinfusions for Renal 
Anhydramnios
Joyce M. Cheng BA, Mara Rosner MD MPH, Ahmet A. Baschat MD MB BCh BAO, 
Michelle L. Kush MD, Denise Wolfson BSN RN, Angie C. Jelin MD, Meredith A. 
Atkinson MD, Jena L. Miller MD

Background: Early pregnancy renal anhydramnios (EPRA) results in lethal pulmonary
hypoplasia. The Renal Anhydramnios Fetal Therapy (RAFT) clinical trial
(NCT03101891) uses serial amnioinfusions (AIs) to restore amniotic fluid, allowing for
fetal lung development, potential survival after birth, and management of kidney failure.
We describe maternal characteristics, AI procedure-related variables, and obstetric
outcomes in patients who intended to undergo serial AIs for the RAFT trial.

Methods: This was a retrospective secondary analysis of data collected prospectively at
the coordinating RAFT center. Patient characteristics, AI details, and delivery and
obstetric outcomes were collated and summarized using descriptive statistics.

Results: Between 12/2018-12/2021, eleven participants underwent a total of 160 AIs for
the RAFT trial at our institution. The first AI was performed at 22.8 ± 1.9 weeks
gestational age (GA). An average of 14.2 ± 7 AIs were performed per participant. The
median duration of AI was 18 minutes [range: 6-90 min], with an average volume of 514
mL infused. Of the 160 AIs, 89.4% were performed with a single needle insertion, 60%
used antibiotics, and 9.4% used tocolytics. Chorioamniotic separation (CAS) was
observed after 8.8% of the procedures. Procedure-related complications included CAS
(63.6%) at some point in pregnancy, premature prelabor rupture of membranes
(PPROM) (72.7%), and vaginal bleeding (27.3%). Two participants (18.2%) had preterm
labor. The average GA at delivery was 34.1 ± 1.6 weeks, and the average interval
between first AI to PPROM or delivery was 58.6 ± 28.3 days.

Conclusion: Serial AIs were technically feasible; however, a majority of participants
experienced complications related to membrane integrity. Although preterm birth
occurred in all cases, delivery occurred at a potentially viable GA amenable to postnatal
management of renal failure. Future analysis will assess changes in technique over time
and associations between AI-related variables and obstetric risks.
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The Long-Term Learning Curve of Robot-Assisted 
Pedicle Screw Placement: Analysis of 1,489 Screws
Kelly Jiang MS, Andrew Hersh BA, Meghana Bhimreddy BA, Carly Weber-Levine MS, 
Daniel Davidar MD, Arjun Menta BSA, Safwan Alomari MD, Brendan Judy MD, 
Daniel Lubelski MD, Jon Weingart MD, Nicholas Theodore MD

Background: Robot-assisted pedicle screw placement is associated with greater
accuracy, less radiation, and fewer complications. However, the learning curve required
to achieve mastery in robotic spine surgery remains unclear and may differ across
robotic platforms.

Methods: The first 245 patients at a tertiary care institution undergoing robot-assisted
pedicle screw placement by a single surgeon using the ExcelsiusGPS system were
retrospectively reviewed. Operative time learning curve was evaluated by linear
regression, cumulative sum analysis, and Tukey tests.

Results: Operative time decreased across the cohort (slope=-0.19, p=0.03). Average
operative time decreased after the first 20 cases by 47.1 minutes (p=0.006). Average
operative time of post-learning phase cases (cases 21-225) was comparable to the
surgeon’s final level of proficiency, as determined by the average operative time of the
last 20 cases (cases 226-245) (p=0.25). Sub-analysis of 86 cases for correction of
spondylolisthesis confirmed a significant decrease in operative time over time (slope=-
0.99, p=<0.001), with the cumulative sum analysis revealing an inflection point at the
49th case, indicating the case number at which proficiency was attained. Significant
reductions in operative time were observed when comparing the first 20 cases to the
post-learning cases (p=0.05) and when comparing post-learning cases to the last 20
cases (p<0.001).

Conclusion: This study illustrates the long-term learning curve of an experienced,
fellowship-trained surgeon with robotic spine surgery. Operative time significantly
decreased after the initial 20 cases and was comparable with final proficiency levels
achieved after 245 cases. Although a variety of surgical operations were performed,
analysis of spondylolisthesis cases, which constituted the most common operative
indication, illustrated that mastery was achieved after 49 cases.
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Building Clinician-Parent Partnerships to Improve the 
Care of Children with Chronic Critical Illness
Kristopher Keppel BA, Dörte Thorndike MSN, Renee Boss MD

Background: A growing number of pediatric hospital beds are occupied by children
with chronic critical illness (CCI). Yet previous studies have highlighted gaps in care for
these patients, particularly during inpatient transition times. To address these gaps, this
study created, piloted, and evaluated three evidence-based, paired clinician-family
videos targeted at time of CCI diagnosis, intrahospital transfer, and discharge.

Methods: Fifteen Johns Hopkins Children’s Center patients with CCI who met criteria
for one of the time points were identified. At least one family caregiver and treating
clinician were recruited to watch the corresponding video and complete a survey
assessing their opinions. Content analysis was performed on survey data, including the
identification of major positive, negative, and video-specific themes.

Results: Major themes for families included relatability of video scenarios, learning
they aren’t alone, helping to prepare for the future, and discovering resources. Some
noted the emotional weight of the videos could be challenging for novice families.
Clinician themes included new insight into family perspectives, recognition of team
responsibility, video clarity, and some concern about difficulties in clinical
implementation. Each video was found to have one unique takeaway for both clinicians
and families. Most participants (100% family, 89% clinician) believed the videos would
be helpful to others in their situation, but fewer (44% family, 33% clinician) intended to
mention the video to the other party.

Conclusion: The results demonstrated feasibility and utility of the piloted educational
intervention, as each video was well-received and offered a unique takeaway. Overall,
they provided reassurance and better awareness of resources and preparation for
families, as well as better understanding of how to mitigate family stressors for
clinicians. Although the videos were considered to be beneficial, more must be done to
encourage further communication between families and clinicians regarding care of
children with CCI.
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Engineering Humanized Bispecific Antibodies for the 
Targeted Inhibition of Cancer Metastasis
Luke M. Tomasovic, Huilin Yang, PhD, Zion I. Smith, Jamie B. Spangler, PhD

Background: Metastasis is the predominant cause of cancer mortality, accounting for
approximately 90% of cancer-related deaths. Despite this fact, current cancer therapies
are primarily focused on inhibiting tumor growth, and do not address metastasis.
Recently, a synergistic signaling pathway between the interleukin-6 (IL-6) cytokine and
the interleukin-8 (IL-8) chemokine was shown to induce cancer cell migration in a cell
density-dependent manner. To inhibit this axis, we developed 5, humanized bispecific
antibodies (BsAbs) that simultaneously engage the IL-6 receptor (IL-6R) and IL-8
receptor (IL-8R). Compared with monoclonal antibodies (mAbs), recombinant BsAbs
demonstrate enhanced affinity and selectivity, while reducing the likelihood of acquired
resistance.

Methods: To generate our panel of BsAbs, variable regions of a human anti-IL-6R
antibody and a humanized anti-IL-8R antibody were cloned into IgG-based formats of
varying geometries. BsAbs were recombinantly expressed in HEK 293F cells and
purified via protein G and size-exclusion chromatography. To enable cell surface
binding studies, we generated HEK 293T cells expressing IL-6R and IL-8R via lentiviral
transduction.

Results: BsAbs were titrated against IL-6R+ and IL-8R+ cells using flow cytometry,
and all BsAbs bound with nanomolar affinities. Competitive binding studies with
soluble IL-6 and IL-8 also established that our BsAbs competitively inhibited the IL-
6/IL-6R and IL-8/IL-8R binding interactions. In TNBC cell migration studies, all 5
BsAbs decreased cell motility more effectively than combination treatment with anti-IL-
6R and anti-IL-8R mAbs.

Conclusion: Overall, our studies established that our humanized BsAbs engage IL-6R
and IL-8R, inhibit IL-6 and IL-8 binding to their receptors, and decrease cell motility in
vitro. Experiments are ongoing to evaluate the ability of these BsAbs to decrease
metastasis in mouse tumor xenograft models. Given their selectivity and novel
mechanisms of action, these BsAbs present a new and effective treatment option for
invasive and metastatic cancers, with potential to minimize harmful side effects and
synergize with anti-proliferative agents.
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Developing an Implementation Science Framework for 
the Healthy for Two-Home Visiting Intervention
Marcelina Kubica BS, Lois Dankwa MS, Becka Richman MSN/MPH, Jazmyn 
Covington MPH, Kelly Bower PHD, MSN/MPH, RN, Wendy Bennett MD, MPH

Freeform Abstract: Black and Latine women have the highest rates of obesity in the
United States. Individuals entering pregnancy with overweight or obesity have an
increased risk for cardiometabolic complications, including gestational diabetes and
hypertensive disorders. Although multiple lifestyle interventions for losing weight have
been researched, few focus on Black and Latine pregnant and postpartum people.
Research is especially limited for lifestyle interventions integrated into community
settings, an important location of services for high-risk pregnant people. The main study
focuses on the adaptation and testing of a lifestyle intervention in early home visiting
programs (Healthy for Two-Home Visiting). The aim of the program is to help post-
partum individuals lose their gestational weight and return to pre-pregnancy weight
within 6 months of giving birth. Here we report on the development of an
implementation science framework specific to the Healthy for Two intervention. We
designed this framework based on the pre-existing PRISM and CFIR frameworks,
creating a unique combination of the two which will allow us to compare home-visiting
sites and their contexts across the study. We also created the implementation evaluation
approaches including surveys, interviews, and observations, which we will carry out
over the next four years of this project. These approaches will allow us to systematically
assess the implementation of the Healthy for Two intervention within various home-
visiting programs and will enhance reproducibility by other community-engaged
research studies.
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Three-dimensional printing for craniomaxillofacial 
surgery: a systematic review and meta-analysis of 
applications and logistical outcomes
Matthew J Heron BS, Katherine J Zhu BS, Cynthia T Yusuf BS, Moreen W Njoroge BA, 
Atharva M Bhagwat, Alina I Galaria, Robin Yang DDS MD

Background: Three-dimensional (3D) printing has a rapidly expanding role in the field
of craniomaxillofacial (CMF) surgery. The time and costs required to efficiently utilize
this emerging technology, however, are highly variable. To better delineate the temporal
and financial resources needed to establish an efficient 3D printing workflow, we
conducted a systematic review and meta-analysis of studies utilizing patient-directed
3D-printed constructs in the setting of CMF surgery.

Methods: Searching PubMed, Web of Science, and Embase, we screened 1,679 articles,
45 of which met our inclusion criteria. From these articles, we extracted data regarding
either the costs associated with the printing workflow, or the time required for virtual
surgical planning (VSP), 3D printing, surgery, or hospitalization.

Results: The aggregated data assessed 751 patients, 738 surgeries, and 1,136 3D-printed
constructs. The most common surgical indication was post-neoplastic reconstruction
(n=304 surgeries), and the most common surgical procedure was mandible
reconstruction (n=287 surgeries). The most printed constructs were contour models
(44.1%), guides (30.9%), implants (12.5%), splints (12.1%), and prostheses (0.5%).
Printing was the longest contributor to the preoperative workflow, averaging 401.6
minutes, while VSP required, on average, only 98.6 minutes. There was no significant
difference in VSP time between constructs printed in-house and those contracted from
commercial vendors; however, constructs printed in-house were significantly cheaper
than those procured from vendors, averaging $252.20 and $2,735.50, respectively
(p<0.001). Of articles reporting intraoperative time (n=19), 78.9% reported significant
reductions when using 3D-printed constructs.

Conclusion: Altogether, this evidence suggests that 3D printing, especially in-house
workflows, may reduce costs and improve efficiency when used for CMF surgery.
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Epidemiological trends, prognostic factors, and survival 
outcomes of synchronous brain metastases from 2015 to 
2019: a population-based study
Megan Parker B.S., Kelly Jiang M.S., Jordina Rincon-Torroella M.D., Joshua Materi
B.S., Tej D. Azad M.D. M.S., David O. Kamson M.D. Ph.D., Lawrence R. Kleinberg 
M.D., Chetan Bettegowda M.D. Ph.D.

Background: Brain metastases (BM) constitute a significant cause of oncological
mortality. Statistics on the incidence of BM are limited because of the lack of systematic
nationwide reporting. We report the incidence of synchronous brain metastases (sBM),
defined as BM identified at the time of primary cancer diagnosis from 2015-2019 using
NCI’s Surveillance, Epidemiology, and End Results (SEER) Program database.

Methods: We identified 1,872,057 patients with malignancies between 2015-2019 from
the SEER 17 Registries database, including 35,986 (1.9%) patients with sBM. Age-
adjusted incidence rates were examined using the NCI Joinpoint software. Kaplan-Meier
curves and a multivariate Cox regression model were used to investigate survival.

Results: The incidence rate of sBM from 2015 to 2019 was 7.1 persons per 100,000.
Lung and bronchus cancers had the highest incidence of sBM (5.18 to 5.64 per 100,000),
followed by melanoma (0.30 to 0.34 per 100,000) and breast cancers (0.24 to 0.30 per
100,000). In children, renal tumors had the highest sBM incidence. SBM were
associated with poorer survival than extracranial metastases only (HR: 1.40 [95%CI:
1.39 – 1.42], P<0.001). We observed better survival in white patients relative to non-
white patients with sBM (HR: 0.94 [95%CI: 0.90 - 0.99], P=0.010).

Conclusion: The incidence rate of sBM has remained similar to rates reported over the
last 9 years, with the majority associated with primary lung and bronchus cancers. SBM
represent a national healthcare burden with tremendous mortality in pediatric and adult
populations. This population may benefit from improved screening and treatment
strategies.
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Cytokine Release Syndrome: Differential Diagnosis and 
Evaluation
Nina D’Amiano, BA, Jonathan Lai, BA, Christopher Primiani, MD, Vivek Yedavalli, 
MD, Mona N. Bahouth, MD, PhD

Freeform Abstract: A 71-year-old woman with a history of primary myelofibrosis and
breast cancer presented with acute onset of altered mental status. Initial vital signs were
notable for severe hypertension, tachycardia, and fever. Neurological exam
demonstrated an awake woman who was nonverbal, with poor attention to speaker, and
spontaneous movements in all extremities. There was a large fluid collection at the angle
of the jaw. A comprehensive analysis, including blood tests, CSF profiling, EEG, and
neuroimaging, was performed. Severe leukocytosis was noted and brain MRI
demonstrated diffuse areas of diffusion restriction and T2 white matter hyperintensities.
Over the course of her hospital stay, neurological exam remained poor and serial
imaging demonstrated progression of T2 hyperintensities. A broad differential diagnosis
was considered, but, ultimately, cytokine release syndrome (CRS) was the most likely
diagnosis. CRS is an acute systemic inflammatory syndrome, characterized by fever and
multiple organ dysfunction, that is associated with immunotherapy or infection. In this
case, the inciting event was likely an infectious etiology, suspected to be the
submandibular gland abscess with which she initially presented. This case details the
diagnosis of a patient with CRS, which is a rare pathology and a diagnosis of exclusion.
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An Animated Documentary on Hearing and Public 
Health 
Oscar Li BS, Molly Sheehan, Frank Lin MD PhD

Freeform Abstract: Everyone will gradually lose hearing such that nearly two-thirds of
the elderly have a clinically-significant hearing loss that affects daily communication.
However, most individuals have a poor understanding of the status of their hearing
despite increasing evidence that hearing loss is the single largest potentially modifiable
risk factor for dementia. This poor awareness of hearing stems in part from there not
being a consistent public-facing metric, similar to blood pressure for hypertension and
blood glucose for diabetes, which consumers can use to understand their hearing. Recent
efforts have focused on increasing the public’s understanding of their hearing number
(pure tone average) which can be measured with a smartphone and indicates how loud
sounds have to be for an individual to hear them.

In this creative project, we produced an animated documentary film which aims to
simultaneously share the importance of hearing health through patient stories and
empower people to understand their hearing numbers. To our knowledge, this is the first
animated documentary that explores hearing loss embedded with data-driven public
health education. We interviewed two patients with hearing loss and a practicing
otolaryngologist. Recordings were edited into a cohesive 7-minute narrative. We used
Procreate, Adobe After Effects, and Adobe Premiere Pro applications to animate and
composite visuals to the audio. Our film is a product of interdisciplinary collaboration
with a team of a storyboard artist, film composer, sound mixer, communication
specialist, and medical students and professionals.

Film trailer: 
https://www.youtube.com/watch?v=Fmsy-F-Zgrw&ab_channel=CochlearCenter

Using an animated documentary as the vehicle for a public health campaign may allow
viewers to personally connect with lived experiences explored in the film while
engaging in a unique visual medium. The film ultimately will be part of a public health
campaign that aims to increase individuals’ awareness about their hearing number and
hearing health.
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Analysis of Socioeconomic Determinants of Health in 
Presentation and Care of Patients with Meningioma
Rahel Imru BA, Debraj Mukherjee MD, MPH

Background: Timely and effective meningioma care is important for favorable patient
outcomes, but current literature suggests socioeconomic disparities in this care. The aim
of this project is to analyze these factors which may influence meningioma treatment at
a single institution, including initial patient presentation and hospital care.

Methods: A retrospective analysis of 518 patients who received meningioma surgery at
Johns Hopkins Hospital and Johns Hopkins Bayview Medical Center was conducted,
using non-parametric tests to analyze these outcomes across demographics including
race, ethnicity, insurance type, median income, and sex. The primary outcomes are
tumor volume at presentation and hospital admission type. The secondary outcomes are
presence of edema, length of hospital stay, hospital charges, and discharge disposition.

Results: Of the 518 patients who received surgery, Medicare and uninsured patients
presented with significantly larger tumor sizes (21.047 mm^3, p=0.04; 58.28 mm^3,
p=0.037, respectively), compared to their privately insured counterparts (19.017 mm^3).
Moreover, the Medicaid and Medicare patients were significantly more likely to be
admitted to the hospitals on emergency rather than an elective admission (p=0.039 and
p=0.002, respectively) compared to the private insurance patients. Additionally, Black
and Asian patients were more likely to have a longer hospital length of stay (6.42 days,
p=0.021; 5.53 days, p=0.021, respectively) than White counterparts (4.3 days).
Similarly, Medicare patients were more likely to have a longer length of stay (6.18 days,
p=0.007) and higher total hospital charges ($49,019.60, p=0.018) than private insurance
holders (4.056 days, $42,018.96). Results regarding primary care provider influences are
still pending.

Conclusion: Insurance type and race are significantly and independently associated with
initial presentations for patients with meningioma needing surgery. Black and non-
private insurance holders present with more advanced disease and experience worse
hospital outcomes. I hope to further investigate with additional upstream determinants
regarding primary care - this analysis is pending.
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The Effect of Chagas Disease on Infant Prematurity in 
Santa Cruz, Bolivia
Sascha Bercovitch BA, Natalia N. Weise MD, Evan Czulada BS, Steffany Vucetich BS, 
Neiza Vargas BS, Freddy Tinajeros PhD, Robert Gilman MD

Background: Chagas disease is the leading parasitic cause of mortality in the Americas,
with Bolivia the region’s most endemic country. While Bolivian sanitation initiatives in
recent decades have reduced domiciled vector and fecal-oral transmission, congenital
transmission remains a risk for infants of infected women, as the disease is lifelong.
Known complications for Chagas-positive infants include risk of cardiomyopathy and
gastrointestinal disease later in life as well as prematurity, leading researchers to
hypothesize that maternal Chagas infection increases the risk of prematurity regardless
of infant status. The goal of this study was to test this hypothesis.

Methods: We designed a prospective case-control study at Percy Boland Hospital, a
public maternity hospital in Santa Cruz, Bolivia where roughly 20-25% of mothers are
Chagas-positive. Cases were premature infants, controls were non-premature infants,
and exposure was the mother’s Chagas condition. Positive mothers were identified
through serological testing, with two negative controls found matching in age, Cesarean
versus natural birth, and number of births. We administered a Redcap survey to each
mother including demographics, socioeconomic factors, and fetal outcomes. Measures
of prematurity included gestational age, birthweight, and head circumference.

Results: Our current sample size is 216. In examining cases and controls, infants of
Chagas-positive mothers weighed significantly more (3092g vs 2854g, p=.0256) and had
a significantly larger head circumference (39.16cm vs 32.95cm, p=.0393) than infants of
Chagas-negative mothers. There was no significant difference in gestational age
between infants of Chagas-positive mothers and Chagas-negative mothers.

Conclusion: Our results point to Chagas disease as a protective factor for prematurity, a
novel finding that challenges previous hypotheses and complicates the little that is
known on congenital transmission. Future studies should investigate the
pathophysiology behind congenital transmission.
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Interactions between the IFN-g/IL-27 and COX-2/PGE2 
pathways within the tumor microenvironment: 
implications for cancer immunotherapy with anti-PD-
(L)1
Seoho Lee BA, Shuming Chen PhD, Tracee McMiller MS, Isaac Morales BS, Suzanne 
Topalian MD

Background: The purpose of this study was to characterize the interactions between the
pro-inflammatory IFN-g/IL-27 and immune-inhibitory COX-2/PGE2 pathways within
human myeloid cell populations to improve immunotherapy efficacy.

Methods: Donor human peripheral blood monocytes (Monos), immature monocyte-
derived dendritic cells (imDCs), and the human monocytic leukemia cell line THP-1
were treated with toll-like receptor (TLR) agonists (TLR2, 4, 5, 7) or TME-resident
cytokines associated with high PD-L1 and COX-2 expression (IL-1a/b, IL-32g, TNF-a),
and simultaneously treated with exogenous IFN-g and/or IL-27. COX-2 protein was
detected by intracellular flow cytometry. PGE2 secretion was quantified using ELISA.
Monos were treated with IFN-g and/or PGE2. STAT1 and pSTAT1 protein were detected
using Western blotting and PD-L1 expression was measured using flow cytometry.

Results: Inducible COX-2 expression following cytokine or TLR agonist treatment was
donor, context, and cell-type dependent. In Monos, IL-1a/b and LPS were the most
potent COX-2 inducers and IFN-g/IL-27 were minor inducers. IFN-g, IL-27 and LPS
were potent inducers of PD-L1, and treatment with IFN-g was more potent than IL-27.
IFN-g/IL-27 suppressed IL-1a/b-induced, LPS-induced, and IL-32g-induced COX-2
while upregulating PD-L1. In imDCs, IFN-g/IL-27 had minimal effects on most
cytokine/TLR agonist treatments. However, IFN-g upregulated LPS-induced COX-2 and
PD-L1. In THP-1 cells, IL-1a, IL-32g, IFN-g, and IL-27 were poor inducers of COX-2,
suggesting that THP-1 cells are not representative of normal myeloid cells. PGE2
secretion, which is catalyzed by COX-2 activity, approximately correlated with COX-2
protein expression in Monos and imDCs. Although PGE2 suppressed IFN-g-induced
PD-L1 expression by Monos, a reduction in pSTAT1 levels was not observed with
Western blotting.

Conclusion: COX-2 and PD-L1 expression, both capable of mediating
immunosuppression in the tumor microenvironment, are non-redundant in certain
myeloid cell populations. These findings support the use of inhibitors targeted against
COX-2/PGE2 as attractive candidates for combination with anti-PD-(L)-1 inhibitors to
augment positive immunotherapy outcomes for cancer patients.
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Identifying Frail Patients Prior to Surgery and 
Implementing a Novel Social Work-Focused Preoperative 
Intervention: A Feasibility Study
Shomari Sankara, Medical Student BA, Adam Miller MSW, Charles Brown IV MD, 
MS; Lee Goeddel MD, MPH

Background: Given that psychosocial risk factors are associated with postoperative
outcomes in vulnerable patients, we aim to evaluate the feasibility of a social work-
focused preoperative intervention in frail patients before surgery.

Methods: A social worker met with patients who are identified by a score ≥6 on the
Edmonton Frail Scale prior to surgery. The social worker then assessed patients in ten
domains and performed a predetermined intervention. In this feasibility study, a sample
of 96 targeted patients were analyzed to determine rates and categorization of social
worker assessment.

Results: Out of 96 targeted patients, thirty-six (38%) patients had data collected within
all ten categories. An additional thirteen (14%) patients met with the social worker but
did not have a full ten category assessment. We also found that 47 (49%) patients did
not meet with the social worker. In domain 1, which involves human social support for
assistance with activities of daily living, 11.11% of patients did not have a person
identified for support following surgery and 25% had a person who is only able to
commit to being available intermittently. In domain 2, we found that 5.56% of patients
lacked emotional support resources and 5.56% had occasional emotional support
resources (11% in total). In the same domain, we also found that 11.11% of patients
display inadequate stress management.

Conclusion: We found that some patients did not have full domain assessment and
social work-focused intervention despite meeting with the social worker. Barriers to
assessment by social worker included surgery being postponed, patients not answering
social worker’s phone calls, patients being busy at the time of call, and patients being
scheduled for outpatient surgery. Most concerning psychosocial deficiencies in targeted
patients involve transportation, stress management, social support for assistance, and
need/referral for rehabilitation. We have used this time point to improve our data
gathering instrument.
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Lobar vs. sublobar resection for Non-Small Cell Lung 
Cancer 
Siam Muquit, Dr. Jessica Ruck, Dr. Stephen Broderick

Background: In recent years, sublobar resections have replaced lobar resections to
become the preferred treatment for stage I Non-Small Cell Lung Cancer (NSCLC) in
order to spare the lung parenchyma. There have been some studies to validate this shift
in approach, but more data is needed to confirm the non-inferiority of sub-lobectomies.
Thus, we aimed to compare cancer recurrence and mortality rates at 1 year between
patients undergoing sub-lobar vs. lobar resections for Stage I NSCLC.

Methods: 175 patients who underwent surgery for NSCLC at JHH were stratified by
surgery type (lobar vs. sublobar resection). Descriptive statistics for categorical
variables were performed using Fisher's exact and Chi-squared testing. Time to local or
distant recurrence, censored for death, was evaluated by surgery type using Kaplan-
Meier curves and multivariable Cox regression. Regression models were adjusted for
gender and clinical stage.

Results: Of 175 patients, 114 underwent lobectomy and 61 had sublobar resections. In
the lobectomy arm, there were 19, 24, and 39 cumulative recurrences (either local or
distant) of cancer after 1, 2, and 3 years, respectively. In the sublobar arm, there were
12, 17, and 26 cumulative recurrences after 1, 2, and 3 years, respectively. The adjusted
hazards ratio (aHR) for recurrence after sublobar resection vs. lobectomy was 0.96,
(95% CI: 0.17, 5.32, p>0.9). Thus, our data showed no significant difference in cancer
recurrence for sublobar resection compared to lobectomy.

Conclusion: Our findings suggest no statistically significant difference between cancer
recurrence after lobectomy vs. sublobectomy. This validates the shift towards the use of
sublobar resection as a surgical treatment option for NSCLC. Many patients diagnosed
with NSCLC have reduced respiratory function, and the sparing of lung parenchyma
from a sublobar resection can make a huge positive impact on their quality of life.
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Cytomorphologic Changes in Benign Thyroid Nodules 
after Radiofrequency Ablation: A Prospective Cohort 
Study
Stefanie Seo, BA; Dipan Desai, MD; Hansen Lam, MD; Alex Harbison, MS MD; Syed 
Z. Ali, MBBS MD; Jonathon O. Russell, MD FACS

Background: Radiofrequency ablation (RFA) is a novel, minimally invasive treatment
for benign thyroid nodules. RFA induces substantial nodule volume reduction,
improving compressive and aesthetic symptoms without the need for surgery or thyroid
hormone replacement. However, post-RFA nodules often display seemingly malignant
features on follow-up ultrasound (US). Despite this concern, patterns of RFA-induced
cytologic change remain poorly understood. Our aim is to re-examine RFA-treated,
initially benign thyroid nodules for any concordance between suspicious US signs and
repeat biopsy results.

Methods: This is a prospective cohort study of patients who received RFA for a benign
thyroid nodule at Johns Hopkins Hospital from 2019 to 2021. Eligible patients returned
for a research visit where repeat fine-needle aspiration (FNA) biopsy was conducted
under ultrasound guidance. A cytopathologist prepared rapid onsite evaluation of
adequacy (ROSE) to confirm specimen adequacy. Bethesda malignancy category and
cytomorphologic characteristics were post-procedurally evaluated in a semi-quantitative
method.

Results: Among 93 eligible patients, 17 patients joined the study and 4 patients (mean
age 63.8 ±12.2 years; 100% female) to date have received biopsies. The mean treatment-
to-biopsy time was 1.8 ±0.72 years and mean volume reduction ratio (VRR) was 56.4
±16.2%. US examination showed 3 nodules (75.0%) with hypoechogenicity and/or
macrocalcifications, characteristics of potential malignancy. However, all repeat
biopsies were graded Bethesda II (benign) consistent with pre-procedural cytology. 3
specimens (75.0%) revealed cystic degeneration marked by macrophages, concordant
with ischemia-linked volume reduction. Notably, new cytologic findings were observed:
hypocellularity (n=4; 100.0%), abundant cyst lining cells (n=2; 50.0%) and thick colloid
(n=2; 50.0%). While not indicative of malignancy, these cellular features are uncommon
in benign nodules and previously absent in pre-procedural cytology.

Conclusion: We show that RFA-treated thyroid nodules retain benign cytology but may
experience significant cytomorphologic changes. These new findings may help elucidate
the mechanisms of RFA-induced volume reduction and develop standard expectations
for post-treatment nodule cytology.
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The long noncoding RNA NEAT1 mediates 
mitochondrial dynamics in Rett Syndrome
Tara Srinivas MPhil, Edilene Siquiera PhD, Sonia Guil PhD

Background: Rett Syndrome (RTT) is a neurodevelopmental disorder characterized by
severe cognitive and motor impairments. In >90% of cases, RTT is caused by loss-of-
function mutations in the X-linked methyl CpG binding protein 2 (MECP2) gene. Gene
therapy is complicated by the mosaicism and dosage sensitivity of MECP2, where
delivering the gene in cells with normal MECP2 expression can be neurotoxic. Recent
transcriptomic advances have revealed changes in noncoding RNA expression
underlying RTT progression (Guil et al., 2022), which may diversify RTT therapeutic
options. Specifically, the long noncoding RNA (lncRNA) NEAT1 is significantly
upregulated in adult human RTT (MeCP2-null) compared to wild-type (WT)
hippocampal tissues. Here we investigate the role of NEAT1 in RTT pathogenesis with
the aim of improving RTT therapeutic availability.

Methods: MeCP2-null, NEAT1-null, and NEAT1- MeCP2- double null human neural
progenitors were generated using CRISPR/Cas9 editing. Since NEAT1 is known to
assemble subnuclear paraspeckles that retain mitochondrial RNAs, the function of
NEAT1 in RTT mitochondrial dynamics was investigated using cell-permeant
fluorescent dyes at stages throughout neuronal differentiation. Mitochondrial membrane
potential, reactive oxygen species (ROS), and ATP generation were measured in vitro by
live-cell imaging after treatment with commercial dyes. Fluorescence was quantified
using ImageJ Fiji. Statistical analysis was performed in R.

Results: MeCP2-null neural progenitors and neurons exhibited increased mitochondrial
membrane potential (p<0.0001) and ROS (p<0.05) relative to WT. Surprisingly, this
pattern was consistent in NEAT1-null progenitors and neurons. Depleting NEAT1 in
MeCP2-null progenitors restored mitochondrial membrane potential and ROS to WT
levels and increased ATP generation.

Conclusion: Mitochondria are an energy-rich source for synapse formation during
neurodevelopment. We show that the lncRNA NEAT1 is highly expressed in RTT and
modulates mitochondrial dynamics in undifferentiated and neuronal lineages. RTT
therapies targeted to downregulate NEAT1 in RTT could reestablish WT redox
homeostasis and stimulate ATP generation in cells of the developing brain.
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Factors associated with retention in postpartum HIV 
care: a retrospective cohort study 
Tran Dang, BS*; Nneoma Okonkwo, BS*; Anna Powell, MD; *these authors 
contributed equally to this work

Background: While there are increased levels of healthcare utilization and viral
suppression for most women living with HIV (WLWH) during pregnancy, only a subset
of WLWH are retained in HIV care after delivery. Loss to follow-up in HIV care puts
the mother at higher risk of loss of viral suppression, disease progression, and
transmission to sex or drug-using partners. The goal of our study is to assess retention in
postpartum HIV care among our study population and identify factors associated with
loss to follow-up.

Methods: We conducted a retrospective cohort study at a single academic medical
center, analyzing data from patients with HIV who were followed in the Johns Hopkins
HIV Obstetrical Clinic from 2016 to 2022. The primary outcome variable is retention in
postpartum HIV care, defined as any healthcare encounter discussing HIV medication
adherence or viral load within 12 months postpartum. Data was analyzed using Chi-
square and student T-test for discrete and continuous variables. Univariate and
multivariate log regressions will be used to measure independent associations of
variables on adherence and healthcare utilization outcomes.

Results: Of the 96 patients identified, 82 (85.42%) were followed at JHH for postpartum
HIV care. Within 12 months postpartum, 71 (86.59%) patients were retained in care.
Between 0-to-6 months postpartum, 70 (85.37%) patients had at least one HIV care
encounter; however, this number dropped to 61 patients (74.34%) during the 6-to-12-
month postpartum period. Patients who were lost to follow-up tended to be older (mean
age = 32.91, p-value = 0.10) and had greater parity (mean = 1.8, p-value = 0.0834).
Patients who were lost to follow-up were also significantly more likely to experience
housing insecurity during their pregnancy (p-value = 0.012).

Conclusion: These data reveal that a considerable percentage of women living with HIV
are not retained in HIV care postpartum. This loss of follow-up can put patients at
increased risk of disease progression and transmission. Our study found that contact
with HIV care was more likely earlier in the postpartum period. Socioeconomic factors,
such as housing insecurity, may prevent patients from accessing care.
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Inflammatory Markers and Calcification of Coronary 
Arteries, Aorta and Cardiac Valves in Older Adults: 
Findings from the Atherosclerosis Risk in Communities 
(ARIC) Study
Vennela Avula BSPH, Yejin Mok PhD, Kentaro Ejiri MD PhD, Jeremy Van't Hof MD, 
Seamus P. Whelton MD MPH, Ron C. Hoogeveen PhD, Christie M. Ballantyne MD, 
Matthew J Budoff MD, Michael J Blaha MD MPH, Kunihiro Matsushita MD PhD 

Background: Inflammation plays an important role in the pathophysiology of
atherosclerosis. However, inflammatory biomarkers have been found to have a weak
association with coronary artery calcium (CAC), a representative measure of subclinical
atherosclerosis. Moreover, the existing evidence does not sufficiently explore extra
coronary calcium (ECC) in this context. This study aims to characterize the association
of two inflammatory markers, high-sensitivity C-reactive protein (hs-CRP) and galectin-
3, with CAC and ECC in a community-based cohort.

Methods: Cardiac CT was performed among 1,934 ARIC participants (age 53-74 years)
without coronary heart disease at visit 7 (2018-19). We examined the associations of hs-
CRP and galectin-3 measured in middle age at visit 4 (1996-98) by quartile with the
presence of CAC and ECC (Agatston score >0 vs. 0) using multivariable logistic
regression.

Results: Higher hs-CRP was associated with calcifications in the ascending aorta, aortic
valve ring, mitral valve and right coronary artery in the unadjusted model (Table). These
associations were mostly attenuated after adjusting for potential confounders, but the
associations with ascending aorta and right coronary artery calcifications remained
significant (adjusted odds ratio (aOR) = 1.45 [95% CI = 1.02–2.07]) and (1.55 [1.12–
2.16]) for the highest vs. lowest quartiles, respectively). Galectin-3 was also
independently associated with right coronary artery calcification after adjusting for
potential confounders (aOR 1.48 [1.02 – 2.01]) for the highest vs. lowest quartiles).
These associations were generally consistent in demographic subgroups.

Conclusion: Both hs-CRP and galectin-3 were associated with calcification of some but
not all vascular beds tested, suggesting potentially unique atherosclerotic
pathophysiology across different vascular beds. Robust associations of inflammatory
markers with right coronary artery calcification deserve further investigation.

Poster

2nd Floor
Atrium



Vina Nguyen

Medical Student Research Symposium 2023 1432/3/23

Public Health

A Scoping Review of Technology Industry Engagement 
with HIV
Vina Nguyen BA, Omaris Caceres MSPH, Kalai Willis MSPH, Stefan Baral MD

Background: The HIV pandemic, and its cost, continues growing despite decreasing
public awareness and funding. Tech companies' computational knowledge and scaling
ability has improved the public health response to major challenges, including the
COVID-19 pandemic. This has not been the case with the HIV pandemic; unfortunately,
engagement with non-biomedical technologies remains sporadic and uncoordinated. To
better engage tech companies in this effort, we are conducting a comprehensive
landscape analysis of tech companies’ existing contributions to the HIV response. With
this analysis, we aim to identify gaps and opportunities where tech companies can
improve HIV prevention and treatment by implementing, adapting, or scaling existing
technologies.

Methods: We conducted a scoping review, querying 8 databases: Development
Experience Clearinghouse, Econlit, Embase, NIH Reporter, PROSPERO, PubMed,
Scopus, and Web of Science. All searches were conducted June to September 2022.
Studies, abstracts, and documents of any design related to any aspect of HIV response
that included affiliation with a relevant tech company were included. Relevant tech
companies are Amazon, Google, Microsoft, Salesforce, Azure, Uber, Facebook, Red
Hat, Adobe, Twitter, Apple, and IBM. Affiliation includes, but is not limited to, author
affiliation, author funding, project funding, and non-standard use of technology (e.g., not
using Microsoft Excel for data analysis). Peer-reviewed studies, abstracts, poster
presentations, conference proceedings, governmental documents, and non-governmental
documents published in English and from all countries and settings were included. Data
were extracted to elucidate the following: type of tech company affiliation, tech
company, author number, technology, portion of HIV care continuum addressed,
research category, author countries, study population countries, objective of study,
methodology, type of intervention, sample size, outcomes, and study period. Chi-square
tests will be performed.

Results: Our search identified 21,281 articles (including 5,760 repeats). Following title,
abstract, and full-article review, 270 articles met inclusion criteria. Data analysis in
progress.

Conclusion: Pending results.
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Cost Comparison of Head and Neck Melanoma 
Excisional Procedures Across Settings of Care
Xindi Chen BS, Kristin Bibee MD PhD, Jeffrey Scott MD MHS, Gerard Anderson PhD

Background: Head and neck melanoma (HNM) is managed with surgical resection
across multiple specialties and settings of care. Medicare payments vary depending on
procedure context, with dermatologists commonly performing resections in outpatient
settings while otolaryngologists, plastic surgeons, and other specialties may often utilize
operating rooms and ambulatory surgery centers. This study investigates drivers of
Medicare payment amount variation for HNM resection.

Methods: We identified 4444 Medicare FFS beneficiaries with at least one claim in
2018 for Mohs or wide local excision (WLE) for HNM and conducted a claims-level
analysis of 2018 – 2020 Mohs/WLE claims for those beneficiaries. Our beneficiary
sample excluded individuals who had a claim filed for lymphadenectomy or sentinel
lymph node biopsy with in 7 days of a Mohs or WLE claim. Multivariable linear
regression was used to assess association between claim payment amount and procedure
type (Mohs vs. WLE), HNM location, invasive vs. in-situ ICD code use, operating
specialty, and procedure venue (office, inpatient hospital, outpatient hospital,
ambulatory surgery center).

Results: By procedure type, Mohs claims were on average $523.25 more expensive than
WLE claims (p<0.001, CI $500.49 to $546.02). For ICD code, payment for claims with
an in-situ code were on average $68.33 less (p<0.001, 95% confidence interval [CI] -
$85.51 to -$51.16) than for claims with an invasive code. When compared to claims for
procedures delivered by other specialties (e.g., general surgery, surgical oncology), the
mean claim payment difference was $76.98 more for otolaryngology (p<0.001; CI
$37.31 to $116.65), $59.15 more for plastic surgery (p<0.001, CI 27.5 to 90.80), and
$34.73 less for dermatology (p=0.014, CI -62.55 to -6.92).

Conclusion: Surgery by dermatology, WLE, and in-situ ICD codes were associated with
less costly HNM resections. This has cost-benefit implications for procedure context
selection and Medicare reimbursement. Comparison of clinical outcomes and additional
cost factors will be further assessed.
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Management of post-operative portal vein thrombosis 
after pancreatectomy: a systematic review 
Yilin Yang BSE, Juliet Lumati MD MPH, Autumn Beavers MD, Jin He MD PhD

Background: Post-operative portal vein thrombosis (PPVT) is a potentially fatal
complication following pancreatectomy. Treatment strategies include therapeutic
anticoagulation (TAC), portal vein stent (PVS), or thrombectomy. There has been no
consensus on the optimal strategy. The objective of this study is to systematically review
the incidence and management of post-pancreatectomy PPVT and to compare the
clinical outcomes.

Methods: We conducted a systematic review, searched scholarly databases for studies
published between 1990 and 2022, and extracted data on PPVT incidence, management
and clinical outcomes. Two reviewers [YY, AB] independently performed study
selection and data abstraction.

Results: Of the 1028 studies identified, 13 were eligible for inclusion.
Pancreatoduodenectomy, distal pancreatectomy, and total pancreatectomy were the most
common surgeries performed. PPVT incidence ranged from 2.1% to 25.9%. 5 studies
reported outcomes of TAC, 3 for PVS, and 5 for patients treated with multiple strategies.
In the 5 TAC-only studies, 1 study reported thrombus resolution (n = 2). 3 studies found
no difference in thrombus resolution or mortality. In the 3 PVS-only studies, initial
technical success rates were 66.7% (n = 3), 100% (n = 3), and 100% (n = 9). Long-term
patency rates were not uniformly reported. Most deaths were reported surgical
thrombectomy studies (4 studies, mortality rate 40-100%) compared to TAC-only (1
study, mortality 33%), and PVS-only (1 study, mortality 66%).

Conclusion: PPVT is often managed with combined strategies, and less commonly, with
thrombectomy or PVS alone. PVS has high initial technical success rates, though the
long-term patency rate is limited to small series. Mortality was highest after
thrombectomy; this might be due to selection bias for high-risk patients. Post-treatment
thrombus resolution was not consistently reported. Given the significant heterogeneity
between studies, we cannot conclude on an optimal strategy. Larger, quantitative studies
that routinely assess treatment response and long term outcomes are needed.
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