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Schedule of Events 

• 12–1 PM: Reception with poster viewing 
• 1–2 PM: Oral presentations (six class-of-2022 medical student researchers) and announcement of 
Serchuck Awards*:  

o Student oral presenters: 

 Vinson Cobb 
 Thomas Donoghue 
 Nicolette Jabbour 
 Mira Magner 
 Shamsh  Shaikh 
 Rita Wang 

 
* The Serchuck Awards honor a longtime donor to the MSSRP: Mr. and Mrs. Jerome and Joan Serchuck. The Serchucks 
have given generously to the research program from its official establishment during the summer of 2000 when fifteen 
class-of-2003 students undertook research in various BUMC departments. The program continues to flourish as a 
direct result of their initial contribution and ongoing support. The first Serchuck Award was given in 2007. 

 
Symposium  

The Medical Student Research Symposium is organized by the Enrichment Office, Boston 
University School of Medicine (BUSM). The aim of the symposium is to showcase the work of 
medical student research at BUSM. The Enrichment Office and the members of the committee 
below direct the Medical Student Summer Research Program (MSSRP) through which the majority 
of medical students in this symposium participated in research. 

 

 

Medical Student Summer Research Program (MSSRP) 

The MSSRP provides mentored research experiences for first-year B.U. medical students during 
the summer between their first and second year of medical school. The following BUSM faculty 
members comprise the MSSRP Committee whose work and dedication make our program 
possible. 

Suzanne Sarfaty, MD Isabel Dominguez, PhD 
Christina Borba, PhD, MPH Ariel Hirsch, MD  

Funding for MSSRP Scholarships 

The majority of abstracts/posters for the symposium were created by students who were part of 
the MSSRP for the summer of 2019. These students received scholarships to undertake their 
research projects with funding from the following sources. We would like to thank our donors for 
their generosity and enthusiasm for our program that began officially in 2000. 

 Mr. and Mrs. Jerome and Joan Serchuck 
 Karen Antman, M.D., Dean and Medical Campus Provost, BUSM 
 VA Boston Healthcare System 
 Peter J. Mozden, M.D. '53 Endowment Fund 
 Holick Family Fund 
 S.A. Kaufman MD Research Endowment Fund 
 Babur Z. Khalique Memorial Scholarship 
 Karin Grunebaum Cancer Research Foundation 
 Various Boston University School of Medicine departments and alumni 
 Twelve scholars who were part of the MSSRP received funding from the National Heart, 

Lung, And Blood Institute of the National Institutes of Health under Award Number 
T35HL139444 

 
 
 
 
 

 
 

Inquiries regarding this booklet may be directed to Ana Gregory (anagreg@bu.edu) 
 
 

http://www.bumc.bu.edu/busm/education/medical-education/enrichment/mssrp/
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Basic Science Abstracts 
 
Efficiency Improvement of Anterior Foregut Endoderm Generation from Induced 
Pluripotent Stem Cells using Differentiation Markers  

 
Jae Cho1, Nicole Ranallo1, Andrew Berical MD1, Mary-Lou Beermann1, Finn Hawkins M.B.B.Ch.1 

1Center for Regenerative Medicine and Pulmonary Center at Boston University 
 
Introduction: Embryonic and induced pluripotent stem cells (ESCs and iPSCs) provide an 
exciting alternative for treatment of end stage lung disease, a cause of over 4 million deaths 
annually. Currently, the only definitive treatment is lung transplantation, but successful treatment 
is stymied by a shortage of donors along with a high incidence of rejection. Successful 
differentiation of ESCs and iPSCs can provide a reliable source of lung tissue progenitors with 
no potential of rejection. The current differentiation protocol into lung progenitors was established 
by Green et. al using a dual inhibition pathway from endodermal cells, but Dr. Hawkins’ group 
has determined that his protocol is not reproducibly efficient. We hypothesize that the efficiency 
of anterior foregut endoderm differentiation can be improved by implementing timely addition of 
agonists and antagonists of differentiation chemical signaling pathways and exploring the time 
course of biochemical markers of differentiation for optimal measurement points. 
 
Methods: Endoderm Induction 
On days 1-3, the definitive endoderm was induced using a STEMdiff Definitive Endoderm Kit. The 
RUES-2 cell line was used as it had previously been shown to be efficient differentiators into lung 
cell progenitors. To further differentiate the definitive endoderm, NOGGIN and SB-431542, 
inhibitors of BMP and TGF-β along with modulating signaling pathways was introduced on day 3 
and 6. To measure the change in marker expression during differentiation, the cells were harvested 
and fixed on days 6-10 of differentiation and stained with SOX2, CDX2, and NKX2.1, markers of 
anterior foregut endoderm, posterior foregut endoderm, and lung progenitors respectively. After 
fixing, the cells were immunostained and ran through flow cytometry for analysis.  
 
Results: On day 10, there is an increased expression for the hindgut marker (CDX2) rather than 
the desired differentiated foregut marker (SOX2). Rather, SOX2 expression is maximal on day 7, 
not a day we typically measure the marker for differentiation success. The current date of 
measure on days 11 and 15 might not be the optimal time to see the highest expression of the 
lung progenitor marker NKX2.1 or the foregut marker SOX 2 as previously thought. 
 
Conclusion: IPSC technology has the potential to significantly advance the study and treatment 
of lung disease, but the inefficiencies in its differentiation is a limiting factor. By adjusting the 
existing signaling pathways and the days for marker staining, we can explore conditions that 
could improve both the quality and efficiency of the differentiated anterior foregut endoderm 
cells. (390) 
 

Mutagenesis and Crystallization of Apolipoprotein A-I 
 
Grace M. Ferri, BA1; Xiaohu Mei, PhD2; David Atkinson, PhD2 
1Boston University School of Medicine, 72 East Concord Street, Boston MA, 02118  
2Department of Physiology and Biophysics, Boston University School of Medicine, 700 Albany 
Street, Boston MA, 02118  
 
Introduction: Diseases of lipid metabolism, namely cardiovascular atherosclerosis, remain the 
number one cause of morbidity and mortality in Western society. The well-documented anti-
atherogenic role of high-density lipoprotein (HDL) is related to its involvement in reverse 
cholesterol transport. When the transporter ABCA1 initiates cholesterol efflux from peripheral 
and hepatic cells, apolipoprotein A-I (apoA-I) binds the free cholesterol together with 
phospholipid to form discoidal nascent HDL (“good cholesterol”). The enzyme lecithin cholesterol 
acyltransferase (LCAT) catalyzes the esterification of the cholesterol carried by HDL. ApoA-I 
activates LCAT for reverse cholesterol transport, whereby LCAT esterifies the cholesterol with a 
fatty acid derived from hydrolysis of phospholipid within the nascent HDL. This process facilitates 
maturation of HDL to a spherical form. After esterification, cholesterol can no longer diffuse back 
to the peripheral and hepatic cells. The esterified cholesterol, or cholesteryl ester, molecules 
form the hydrophobic core of the mature HDL particle and leave the circulation upon uptake by a 
hepatic scavenger receptor for excretion by the liver. Based on the X-ray crystal structure, the 
Arg123 residues of each apoA-I monomer enclose a hydrophobic tunnel into which the lipid 
substrates of LCAT may be sequestered. ApoA-I has a closed conformation without lipid bound 
that transforms to a “double belt” encircling the nascent HDL disc. When apoA-I activates LCAT, 
the tunnel should widen in order to present the substrates to LCAT for esterification. However, 
the mechanism by which apoA-I interacts with LCAT substrates remains unknown.  
 
Methods: Mutant constructs of Δ(124-142;185-243)apoA-I and Δ(132-142;185-243)apoA-I were 
designed, expressed, purified, and crystallized. Crystals were either isolated or soaked with 
butyric acid. Diffraction data collected from home X-ray source was manipulated with the 
following programs: CCP4, COOT, and PHENIX. 
 
Results: ApoA-I constructs produced crystals in 8+ crystallization conditions of 17-24 mg/mL 
apoA-I, 25-30% PEG 3350, and 0.16 M KF with and without butyric acid. The three-dimensional 
structure of unliganded Δ(124-142;185-243)apoA-I was solved. 
 
Conclusion: Determination of the crystallization conditions under which Δ(132-142;185- 
243)apoA-I dimer will grow in the presence of butyric acid is under development. Comparing 
Arg123 with and without butyric acid will illustrate how the conformation of apoA-I changes in the 
presence of lipid substrate during LCAT activation.  
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The Effect of Holmium Laser Fiber Bending Radius on Power Delivery During 
Flexible Ureteroscopy 
 
Dylan Heckscher, AB1, Junjie Zeng, BS2, Panagis Samolis, BS2, Michelle Y. Sander, PhD3, 
Shaun Wason, MD4, David S. Wang, MD4.  
1Boston University School of Medicine, Boston, MA, USA, 2Boston University Department of Electrical and Computer 
Engineering and BU Photonics Center, Boston, MA, USA, 3Boston University Department of Electrical and Computer 
Engineering and BU Photonics Center; Boston University Division of Materials Science and Engineering, Boston, MA, 
USA, 4Boston University School of Medicine/Boston Medical Center, Boston, MA, USA. 
 
Introduction: Holmium laser lithotripsy has become standard for ureteroscopic management of 
urinary tract stones. During flexible ureteroscopy, laser fibers may be subject to multiple sharp 
bends depending on stone location. It remains relatively unknown whether power delivery at the 
fiber tip changes due to fiber curvature. We evaluated whether bending angles affect the power 
output of a commonly used holmium laser. 
 
Methods: We used a Lumenis Pulse 30H Holmium Laser, a standard mirror, a collection fiber 
with a 400 µm core diameter, a Thorlabs Amplified Si Photodetector, and a Tektronix 
MSO702004 Oscilloscope. Two commonly used laser fibers were used: a SlimLineTM SIS 365, 
and a SlimlineTM 200 D/F/L. The laser fiber and collection fiber were positioned in parallel, 
pointing downwards at a small mirror. The mirror and the fiber tips were then submerged in 
deionized water. The laser was fired at 0.3 J/5 Hz without any bend to establish a baseline. For 
subsequent testing, a portion of the laser fiber was tightly wrapped around cylinders of varying 
radii. The fiber was wrapped one or more full revolutions around the cylinders, and the power 
output recorded over eight seconds. The peak values were used to calculate a Root-Mean-
Square (RMS). Baselines were taken for the two different delivery fibers. The smallest radii used 
are the smallest radii each fiber could achieve without breaking. 
 
Results: The RMS of pulse peak power varied statistically significantly at certain bending 
conditions. The standard deviation reported as variation in the calculated RMS amounts to ~ 
0.5%, which can be attributed to laser pulse stability and the oscilloscope measurement 
accuracy. Thus, variations on that order of the RMS peak power were regarded as statistically 
insignificant. While the bending radius for the two fibers are specified by the manufacturer, a 
slight power reduction is noticeable even before those bending radii are reached. The 200 µm 
fiber transmitted 1.6% less power at a radius as wide as 1.8 cm. The 365 µm fiber showed a 
statistically significant reduction – 1.2% - in power transmission at a radius as large as 3 cm.  
In none of the cases did the fiber break or degrade.  
 
Conclusions: At certain bending conditions, we observed a clinically unimportant but statistically 
significant reduction in power transmission. This was verified using two commonly-used delivery 
fiber types exposed to eight-second bursts for each bending condition. Endourologists can trust 
that laser output will be stable during ureteroscopy regardless of stone location. 
 
 

Retinal regulation of antigen presentation and processing 
 
Samuel Hsu, B.S.1; Yalan Wu; Tatfong Ng, Ph.D.2; Andrew W. Taylor, Ph.D.2 

1. Boston University School of Medicine 
2. Boston University 
3. Boston Medical Center, Department of Ophthalmology 
 
Introduction: Retinal pigmented epithelial cells (RPE) have been shown to produce soluble 
molecules that suppress phagosome maturation and prevent phagolysosome activation within 
macrophages. These soluble molecules may also be able to alter antigen processing and 
presenting, which could affect antigen presenting cells’ ability to incite an immune response by 
activating CD4+ T-cells. Insight into this process could influence the treatment of autoimmune 
conditions and immune suppression in organ transplantation. Therefore, we compared the 
assays of APCs cultured with soluble mediators from healthy RPEs and soluble mediators from 
experimental autoimmune uveitis (EAU) RPEs to see what effects they had on CD4+ T cell 
proliferation, differentiation, and cytokine production. 
 
Methods: Peritoneal macrophages from naïve C57BL/6 mice were cultured with opsonized 
ovalbumin, and then further cultured with either healthy or EAU RPE-eyecup conditioned media. 
For an irrelevant antigen control, opsonized-rat serum albumen used. EAU was induced in 
C57BL/6 mice immunized with IRBP peptide and their eyes were collected once they had 
reached the chronic stage. For extraction of the eyecup, we circumferentially cut under the ciliary 
body, discarded the anterior chamber and lens, and removed the retina. The conditioned media 
was made by incubating the RPE-eyecups from healthy and EAU mice in serum free-media for 
24 hours. The conditioned media was then collected and used to incubate the APCs. The APCs 
were then washed and CD4+ T cells from draining lymph nodes of mice immunized to OVA were 
added. After 48 hours, the supernatant was extracted and assayed with ELISA for IFN-y, IL-17, 
and IL-10 and the T cells were assayed with flow cytometry for Treg cell markers CD25 and 
FoxP3. 
 
Results: The conditioned media of healthy RPE-eyecups, and not EAU RPE-eyecups 
suppressed APC stimulation of antigen-specific T cell proliferation. Healthy RPE-eyecup 
conditioned media treated APCs did not expand Treg cell population; however, EAU RPE 
conditioned media treated APCs decreased the Treg population by 60%. There was no statistical 
difference between antigen-stimulated production of the cytokines IFN-y, IL-17, and IL-10 in T-
cell cultures of healthy RPE-eyecup vs EAU RPE-eyecup conditioned media treated APCs. 
 
Conclusion: There is a difference in the way APCs are influenced by soluble molecules 
between healthy and EAU conditions in the retina. Soluble molecules from healthy RPE 
suppresses stimulation of T-cell proliferation but do not suppress effector T-cell activity. This 
suggests that this mechanism may be regulating T-cell activity within the healthy eye by the 
production of Treg cells. 
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Aortic stiffness as a potential factor in the occurrence of cerebral 
microhemorrhages in ApoE knockout mice 
 
Eamon Khatibifar, BA; Sheshank Mageshwar, MS; Yi Xing, BS; Francesca Seta, PhD; Jingyan 
Han, PhD; Kathleen G. Morgan, PhD; Boston University School of Medicine; Boston University 
College of Health and Rehabilitation Sciences: Sargent College 
 
Introduction: Aortic stiffness is a biomarker for cardiovascular disease and future mortality. 
Apolipoprotein E (ApoE), encoded by the ApoE gene, is a crucial protein involved in lipid 
homeostasis. In previous studies, ApoE–/– (knockout) mice have been demonstrated to 
experience early-onset atherosclerosis; ApoE+/– (heterozygous) mice have not. Consequently, 
their aortas stiffen earlier in life. The objective of this study is to elucidate a potential relationship 
between aortic stiffness and the occurrence of cerebral microbleeds in ApoE knockout mice. 
 
Methods: Aorta stiffness was measured in isoflurane-anesthetized ApoE heterozygous and 
knockout mice by pulse wave velocity. The same mice were euthanized by isoflurane overdose 
and their tissue was fixed with 4% paraformaldehyde. The brains were removed and placed in a 
series of sucrose solutions, frozen, and sectioned. Specific sections were stained with Prussian 
blue and counterstained with nuclear fast red. The sections were visualized using a microscope 
and located stains were imaged and measured at 40x magnification. 
 
Results: Four ApoE heterozygous mice (control group) and three ApoE knockout mice 
(experimental group) were studied. Pulse wave velocity data showed that the aortas of the 
knockouts had stiffened while those of the heterozygous had not (95% confidence interval), 
confirming observations in previous studies. There were statistically insignificant differences in 
total cerebral microbleed areas between the groups (95% confidence interval). 
 
Conclusion: Between the experimental and control groups, there was no demonstrated 
statistically significant difference in microbleeds. It would be worthwhile to pursue a repeat study 
of the hypothesis with larger sample sizes to improve statistical power. If a future study 
demonstrated a possible relationship between aortic stiffness and cerebral microbleeds with 
respect to ApoE, cognition data may also be acquired to establish a possible link to cognitive 
decline as well. 
 
 

 
 
 
 

 
 
 
 
 

Validation of Gene Editing Approaches to Cure Sickle Cell Disease Using an 
Induced Pluripotent Stem Cell-based Platform 

 
Mira Magner, BS2, Kim Vanuytsel, PhD1,2, Todd Dowrey, BS2, Sara Kumar, BS2, Isabella Viola2, 
Martin H. Steinberg, MD1, George J. Murphy,PhD 1,2 

1. Section of Hematology and Medical Oncology, School of Medicine, Boston University, Boston, 
Massachusetts 

2. Center for Regenerative Medicine (CReM), Boston University and Boston Medical Center, Boston, 
Massachusetts 
 

Introduction: While treatment for sickle cell disease (SCD) is currently limited, gene editing is 
emerging as a potential cure. Yet standard clinical trials do not encompass the diverse genetic 
backgrounds of SCD patients, which can impact disease severity and efficacy of treatment. 
Therefore, we can use a library of induced pluripotent stem cells (iPSCs) derived from ethnically 
diverse SCD patients to test gene-editing therapy, like a clinical trial in a petri dish. Existing research 
demonstrates that increased fetal hemoglobin (HbF) levels are ameliorative in SCD. Consequently, 
we specifically question if disrupting the binding site of an HbF regulator will elevate HbF expression, 
and aim to investigate the effects of this gene edit in our SCD-patient iPSC library.  
 
Methods: Base editors were introduced into one SCD-specific iPSC line and an erythroid cell line 
(HUDEP2) to disrupt an HbF regulator binding site. The HUDEP2 line was utilized to preliminarily 
investigate the effects of editing before working with more complex iPSCs. Sanger sequencing and 
Next Gen sequencing were used to find edited clones and confirm edits. mRNA expression of HbF 
and related genes was quantified with quantitative real time polymerase chain reaction (qRT-PCR). 
Finally, HbF was fluorescently labeled using an intracellular staining protocol, and fetal hemoglobin 
protein levels were measured using fluorescence activated cell sorting (FACS).  
 
Results: Based on the sequencing results, targeted base editing was successful in clones of both the 
HUDEP2 line and iPSCs. qRT-PCR results suggest that there was also a statistically significant 
(p<0.01) increase in the mRNA transcript expression of fetal hemoglobin when comparing edited 
HUDEP2 clones to unedited clones, while the transcript levels of the HbF regulator were not affected 
by editing. Additionally, FACS data suggest that there was a significant increase in the HbF protein 
levels in edited HUDEP2 clones compared to unedited clones, which express little to no HbF.  
 
Conclusion: The binding site of an HbF regulator was successfully edited in an iPSC line and in the 
HUDEP2 line. The introduced mutation resulted in a significant elevation in HbF transcript and protein 
levels in edited HUDEP2 clones. Next, the edited iPSC line will be further investigated, and the 
editing technology will be used in other iPSCs from our library of SDC patient lines. This will allow us 
to test the efficacy of this gene editing approach in a diverse patient population, ultimately to develop 
SCD treatments that are safe and effective for the most patients possible.  
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Hippo Pathway Activity Alters Cell Fate Following Prolonged Mitosis 
 
Ian Paolo M. Mauricio, Marc A. Vittoria, Amanda F. Bolgioni, PhD., Sanghee Lim, Tenny 
Mudianto, Eric Xie, Neil J. Ganem PhD. 
The Laboratory of Cancer Cell Biology, Department of Pharmacology and Experimental 
Therapeutics, Boston University School of Medicine, Boston, MA, USA. 
 
Introduction: Genomic instability is a hallmark of cancer.   One mechanism that contributes to 
genomic instability is an aberrant mitosis.  Over time, cellular mechanisms have evolved to 
ensure the fidelity of mitosis.  One such mechanism is that when cells undergo a prolonged 
mitosis, its daughter cells will arrest in order to prevent propagation of instability.  The 
mechanism by which this arrest occurs is currently unknown.  We hypothesized that the Hippo 
Pathway, an evolutionarily conserved pathway that regulates cell proliferation, plays a role in 
controlling cell cycle progression after a prolonged mitosis.   
 
Methods: We utilized live cell imaging to continuously track cells over 72 hours to investigate 
whether Hippo Pathway modulation altered cell fate following a prolonged mitosis.  We employed 
both non-transformed (retinal pigmented epithelial) and breast cancer (MDA-MB-231, HCC1806, 
Hs578t) cell lines expressing fluorescent markers to measure cell cycle progression after either 
activation (RNAi mediated YAP/TAZ knockdown) or inactivation (RNAi mediated LATS1/2 
knockdown) of the Hippo pathway 
 
Results: Here we discover that upon mitotic entry non-transformed cells activate the Hippo 
pathway 2-3 fold compared to cells in interphase (p<0.05, t-test). Further, we demonstrate Hippo 
pathway inactivation rescues cell cycle progression following a prolonged mitosis, increasing the 
percent of proliferating cells from <2% in control to ~26% with Hippo inactivation (p < .0001, 
Fisher’s Exact). Surprisingly, our data demonstrated no change in Hippo activity in the 
interphase of daughter cells following a prolonged mitosis. We then hypothesized, and 
demonstrate, that Hippo pathway inactivation promotes proliferation following a prolonged 
mitosis due to 2-4 fold increased levels of anti-apoptotics BCL-W, MCL-1, BCL-XL. Due to this, 
we investigated whether Hippo pathway activity impacts cell fate in breast cancer cells following 
paclitaxel treatment, which is known to promote prolonged mitosis. Indeed we show reactivation 
of the Hippo pathway increases sensitivity to paclitaxel in all breast cancer cell lines tested. 
 
Conclusion: Although the Hippo pathway does not enforce G1 arrest after prolonged mitosis, 
our data clearly demonstrate that Hippo pathway activity alters the fate of cells after they have 
endured a prolonged mitosis.  Intriguingly, we show Hippo pathway activation may sensitize 
breast cancer cells to paclitaxel.   Our hope is that one day Hippo pathway reactivation may be 
combined with paclitaxel to further sensitize breast cancer tumors.   
 
 
                                                            
 

Development of a Deep Learning Framework for the Rapid Characterization of 
Immune Cell Microenvironents in Stage 1 Lung Adenocarcinoma  
 
Matthew Miller, BA1, Chris Lin, BA2, Boris Huang, BA2, Vijaya Kolachalama, PhD2, Eric Burks, MD3, Kei 
Suzuki, MD4 

 
Introduction: While the clinical factors underlying the postoperative recurrence of stage 1 lung 
adenocarcinoma remain poorly understood, the lack of scalable frameworks for quantifying tissue-level 
abnormalities in surgical biopsies hinders the pursuit of cytologic markers for prognosis. Presently, we 
have sought to develop an artificial intelligence system capable of rapidly segmenting regions of interest in 
histologic tissue preparations, with the ultimate goal of mapping cell populations involved in the immune 
response to early lung cancer.  
 
Methods: We first prepared and curated a large dataset of digitized biopsies from 137 patients who 
underwent surgical resection for stage 1 lung adenocarcinomas at Boston Medical Center. From each 
patient, standard hematoxylin and eosin staining was performed along with immunohistochemistry against 
three cellular markers: CD3, FOXP3, and the Interleukin 12 receptor (IL-12R). Whole slide light 
microscopic scanning of all pathology samples was performed and appropriate image transformations 
were implemented in order to convert physical slides to a format suitable for machine learning analyses. 
Slides from each patient were linked to an extant patient record of clinical characteristics derived from 
chart review. In parallel, we developed and validated a deep learning architecture for the automated 
mapping of microscopic features in histologic preparations. Our approach modified an extant segmentation 
network (a so-called U-Net) to analyze whole slide biopsies, with algorithmic training guided by the 
annotations of a board-certified pathologist. Computational scalability was achieved by decomposing large 
microscopy images into patches. While our lung cancer dataset was still in preparation, we demonstrated 
the capacity of the modified U-net to match pathologist annotations of neutrophilic infiltration in a test set of 
glomerulonephritis biopsies. 
 
Results: Across 548 slides from 137 patients undergoing surgical resection at Boston Medical Center, the 
size of the final dataset is greater than 1.5 terabytes. The accuracy of U-Net annotations compared to 
pathologist judgement was compared on test cases by an intersection analysis, yielding concordance of 
>98% as measured by dice coefficient. 
 
Conclusion: We have thus prepared a massive dataset of digitized stage 1 lung adenocarcinoma biopsies 
and demonstrated proof-of-concept for an intelligent pathology system with the likely ability to map 
immune cell populations therein. This work portends the near-term capacity to automatically derive 
quantifiable information about the spatial arrangement of immune cell communities at the individual patient 
level in lung adenocarcinoma. 

1 Boston University School of Medicine 
2 Boston University School of Medicine, Department of Computational Biomedicine 
3 Boston Medical Center, Department of Pathology and Laboratory Medicine 
4 Boston Medical Center, Division of Thoracic Surgery 
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DIFFERENTIAL EXPRESSION OF TLRS AND RLRS IN THE HUMAN PLACENTA 
ACROSS GESTATION 
 
Heinrich Pinardo1, Sarah Caplan1, Jeffrey Pudney1,2, Robin Ingalls2, Wendy Kuohung1 

1Department of Obstetrics and Gynecology, Boston Medical Center, Boston, MA 02118 
2Department of Medicine, Boston University School of Medicine, Boston, MA 02118 
 
Introduction: After the outbreak of Zika virus (ZIKV) in the Americas in 2015 and the discovery 
that ZIKV infection in pregnant women may result in adverse pregnancy outcomes such as 
pregnancy loss and fetal microcephaly, ZIKV must be added to an ever-expanding list of 
teratogenic viruses such as cytomegalovirus and rubella virus. As only a small minority of 
newborns will display congenital abnormalities after maternal primary infection, there are clearly 
innate immune mechanisms in the placenta preventing viral replication and transmission to the 
fetus. More specifically, RIG-I-like receptors (RLRs) and Toll-like receptors (TLRs) are innate 
immune receptors involved in detecting microbial ligands and cytoplasmic viral nucleic acids and 
initiating inflammatory responses. Characterizing expression of these receptors throughout 
gestation will help us better understand the innate antiviral defenses of the placenta, critical to 
improving the diagnosis, treatment, and prevention of adverse pregnancy outcomes due to 
teratogenic viruses for which there is no vaccine.  
 
Methods: We used alkaline phosphatase-based fast red immunohistochemistry to stain paraffin-
embedded human placental tissue (6-32 weeks and full term) from elective pregnancy 
termination for the RLRs RIG-I and DHX58, as well as TLRs TLR7 and TLR8, which serve as 
antiviral innate immune receptors involved in detecting microbial ligands and cytoplasmic viral 
nucleic acids. Immunofluorescence staining on select samples were used to confirm expression 
regardless of staining method 
 
Results: Hofbauer (HB) cells and granulocytes (when present) stained positive for all antibodies 
and served as a positive internal control. RIG-I is expressed in the cytotrophoblast (CTB) 
cytoplasm throughout gestation and is absent from Syncytiotrophoblast (STB). DHX58 is unique 
in that it is expressed only in the STB at 6w and after 7w is expressed in the ruffled border of the 
STB and in the cytoplasm of CTB.  TLR7 is not expressed by the trophoblast and is expressed in 
HB cells or granulocytes, while TLR8 is expressed in the CTB cytoplasm throughout gestation.  
 
Conclusion: Our data shows differential expression of these receptors in specific trophoblast 
cell types that varies throughout gestation. These patterns of expression suggest an innate 
immune system unique to the placenta that protects the fetus from teratogenic viruses such as 
ZIKV and may suggest time periods in which the fetus is more susceptible to viral transmission. 
In the future, hope to verify these findings at the gene and protein level as well as treatment of 
trophoblast cells with TLR and RLR blockers to assess receptor-specific effects on ZIKV viral 
replication in trophoblast cells. 
 
 

Differential Expression of SLIT2N and SLIT2C in Adult Mouse Kidney Glomeruli 
 
Aneesha Pydi: Seven Year Liberal Arts/Medical Education Program, Boston University; Renal 
Section, Department of Medicine, Boston University School of Medicine, Boston Medical Center. 
Sudhir Kumar  PhD: Renal Section, Department of Medicine, Boston University School of 
Medicine, Boston Medical Center. 
Weining Lu PhD: Renal Section, Department of Medicine, Boston University School of Medicine, 
Boston Medical Center. 
 
Introduction: SLIT2 is a large secreted glycoprotein that binds ROBO receptors. SLIT2 protein 
is cleaved into a membrane bound N-terminal fragment (SLIT2N) and a diffusible C-terminal 
fragment (SLIT2C). SLIT2-ROBO mediated signaling plays an important role in neuronal 
migration and kidney development as well as acute kidney injury and glomerular diseases. 
However, the specific localization of the SLIT2N and SLIT2C proteins in adult kidney glomeruli is 
unclear. 
 
Methods: Immunofluorescence staining was performed using anti-SLIT2N and anti-SLIT2C 
antibodies on 4 months old wild-type and Slit2N knockout mouse kidneys. NPHS1, PECAM1, 
PDGFRB, NID1 were used as markers for podocytes, endothelial cells, mesangial cells, and 
glomerular basement membrane (GBM) respectively. Images were obtained using a Zeiss LSM 
710 confocal microscope. 
 
Results: SLIT2N is strongly expressed in the endothelial cells and the GBM with less expression 
in the podocyte. In contrast, SLIT2C is strongly expressed in the podocyte with reduced 
expression in the endothelial cells and the GBM. Both SLIT2N and SLIT2C are not expressed in 
mesangial cells. Interestingly, SLIT2C is significantly upregulated in the Slit2N knockout kidneys. 
 
Conclusion: SLIT2N and SLIT2C are differentially expressed in the adult mouse glomeruli with 
SLIT2N dominantly located in the endothelial cells and the GBM while SLIT2C is predominant in 
the podocyte. Mesangial cells are not the major source for SLIT2 in the glomeruli. SLIT2C is 
overexpressed in mice when SLIT2N is deleted. The functional significance of our findings needs 
further study. 
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Effects of Electronic Cigarette Vaping on Unified Airway Gene Expression in Rats 
 
Arash R. Safavi, MSc; Zaroug Jaleel BS; Taha Mur, MD; Sarah A. Mazzilli, PhD; Michael P. Platt, 
MD, MSc 
 
Objective: Vaping or electronic cigarette (EC) use is on the rise and relatively little is known about 
the safety profile of these devices relative to traditional tobacco cigarette smoke (CS) exposure. 
While the general population largely believes that EC usage is safer than CS, human exposure to 
the chemicals utilized for aerosolized delivery of nicotine by ECs has not been studied in detail 
and may prove to be as harmful. In the present study, we will examine RNA expression of three 
genes in rats following exposure to EC and CS.  
 
Study Design: 15 male Sprague-Dawley rats were randomized to three cohorts: negative control 
(n=5), EC exposed (n=5), and CS exposed (n=5). EC and CS cohorts received their respective 
treatments for 15 minutes twice daily over 30 days. Serum cotinine levels were maintained 
between 150-200ng/mL. After 30 days, EC and CS exposure was halted for two weeks after which 
rats were sacrificed and lung and airway tissue were harvested and frozen. qRT-PCR for percent 
fold change of expression levels of three selected genes involved in toxin metabolism, extracellular 
matrix remodeling,  and cell-cycle progression (CYP1A1, MMP-9, Tp53) was done from isolated 
RNA from 3 rats in each group. Fold-change expression was calculated using Delta-Delta Ct 
method and analyzed for statistical significance using JMP software. Immunohistochemistry for 
these gene targets in the remaining tissue samples is underway.  
 
Results: Fold-change expression levels of MMP-9 and Tp53 were significantly decreased in 
tracheal tissue of EC ((mean[SD]) (0.39[.08]) and (0.34[.10])) and CS exposed rats ((0.25[.03]) 
and (0.52[.07])) when compared to control rat tracheal tissue ((1.01[.20]) and (1.04[.34])) (p<0.05 
for all comparisons) with no significant difference between vaping and smoke exposed rats (p=.22, 
p=.33). Samples of both lung and buccal tissue did not show statistically significant change in 
expression of any of the tested targets.  
 
Conclusions: Electronic cigarette use was associated with significantly decreased MMP-9 and 
Tp53 expression in tracheal tissue of rats 2 weeks after smoking cessation in a pattern similar to 
that seen with cigarette smoke exposure. The wider implications of this study suggest that vaping 
may contribute to significant pathology in the airway by molecular mechanisms similar to traditional 
cigarette smoking.  
 
 
 
 
 
 
 
 

Evaluation of partitioned multiplexed library construction of a cancer gene panel 
as a tool for cancer screening 
 
Emiko Yamada BA, Ekaterina Kintasurashvili PhD, Nicole Blattman, Tony Godfrey PhD 
Boston University School of Medicine, Department of Surgery 
 
Circulating tumor DNA (ctDNA) detection and monitoring has great clinical utility as biomarker for 
diagnosis and monitoring of cancer patients through minimally invasive sample detection. 
Detection of ctDNA from human plasma is difficult due to the low mutation allele frequency 
(MAF) compared to normal DNA and the patient-specific mutations present in individual tumors. 
Simple Sensitive Sequencing (SiMSen-Seq) overcomes this challenge and is able to reliably 
detect low mutant allele frequencies (<0.1%). SiMSen-Seq utilizes multiplexed polymerase chain 
reaction (PCR)-based barcoding to generate sample libraries using minimal DNA input. This 
method allows us to differentiate between true variants and errors introduced by polymerases 
during the PCR cycles of library construction and sequencing. Sequencing of multiple mutations 
from patient ctDNA using panels of targeted amplicons identifies mutations directly in plasma 
from patients with cancer. This enables the monitoring of multiple tumor and patient-specific 
mutations in a single assay. Amplifying these libraries in partitions using oil-based droplets has 
potential to further increase the sensitivity of this method by reducing the amount of non-specific 
products made during PCR cycling. 
 
We compared the uniformity of multiplexed next generation sequencing (NGS) libraries amplified 
with SiMSen-Seq protocol in partitions and in bulk. A multiplex gene panel containing 8 known 
hotspot cancer mutations was created. Individual assays targeted each hotspot and were 
independently tested before integration into the multiplex panel. Library construction was done 
using the SiMSen-seq protocol. Libraries were sequenced using NGS and the data was 
analyzed using the Debarcer software.  
 
The multiplex gene panel showed greater representation and read depth of assays when 
amplified in partitions as compared to bulk. 
 
Multiplexed, barcoded NGS libraries have potential for earlier detection of disease recurrence 
using a less invasive screening method when compared to current treatment protocols. Using a 
“liquid biopsy,” these NGS libraries can screen for patient-specific tumor mutations before clinical 
symptoms may be apparent and monitor response to treatment. Library amplification in 
partitioned droplets allows for a more uniform representation of mutations in the patient ctDNA 
sample, thus increasing the sensitivity of SiMSen-seq as a screening tool. 
  
 
 
 

Tit:  
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Clinical Science Abstracts 
 

The Impact of Social Determinants of Health on Access to Breast Imaging 
 
Aaron B. Afran, BA; Donghoon Shin, MD; Christina LeBedis, MD; Michael D.C. Fishman, MD, Boston 
University School of Medicine, Boston Medical Center 
 
INTRODUCTION: While social determinants of health (SDH) are thought to be associated with health 
outcomes, there is limited literature on the direct impact of SDH on delays in breast cancer diagnosis 
via breast imaging.  SDH are expected to be associated with longer lapses from screening 
mammography to diagnostic breast imaging and from diagnostic breast imaging to breast biopsy, 
leading to delayed breast cancer diagnosis. 
 
METHODS: This retrospective study was IRB approved and HIPAA compliant.  Informed consent 
was waived.  Patients who underwent screening mammography between January 2015 and 
December 2018 at Boston Medical Center (BMC) were assessed for timing of required diagnostic 
imaging due to a Breast Imaging Reporting and Data System (BI-RADS) category of 0.  Patients with 
concerning diagnostic imaging (BI-RADS category of 4 or 5) in the study period were assessed for 
timing of the recommended biopsy.  SDH were assessed with the unique Tool for Health & Resilience 
in Vulnerable Environments (THRIVE) screening questionnaire developed and implemented at BMC 
from October 2017 to December 2018. Multivariate Cox proportional hazard modeling was employed 
to evaluate associations between imaging/biopsy timing and the following SDH variables: housing, 
food, medications, transportation, utilities, caretaking, employment, education, changes in insurance, 
and ≥1 positive SDH variable, as well as demographic data. 
 
RESULTS: Food (p≤0.001) and housing (p≤0.001) insecurity were associated with increased lapses 
between diagnostic imaging and biopsy.  Housing insecurity and inadequate access to transportation 
were associated with the largest median lapse increases between screening mammography and 
diagnostic imaging (3.754 and 2.842 days respectively), but were not statistically significant.  
Paradoxically, ≥1 positive THRIVE domain (p≤0.001) and inadequate access to transportation 
(p=0.0016) were associated with small lapse decreases between diagnostic imaging and biopsy.  
 
CONCLUSION: Overall, housing and food insecurity were found to be associated with longer lapses 
between both diagnostic imaging and biopsy and screening mammography and diagnostic imaging.  
This finding was more pronounced for the lapse between diagnostic imaging and biopsy.  
Surprisingly, shorter lapses between diagnostic imaging and biopsy were observed with other tested 
SDH.  The impact of SDH on lapses may have been mitigated by pre-existing operational challenges 
due to staffing levels.  Additionally, only about 30% screened positive for ≥1 SDH variable despite 
BMC’s safety-net hospital population, suggesting incomplete SDH assessment.  Ongoing evaluation 
of THRIVE and clinical data is planned, along with comparison to historical SDH metrics.  Further 
studies are needed with more participants, particularly for the lapse between diagnostic imaging and 
biopsy. 
 
 

Investigating inequities in accessing social security disability insurance and 
supplemental security income for adults experiencing homelessness 
 
Anna Booras, M.S., Mardge Cohen, M.D.,* Julie Jones, M.P.A.,* Carlotta Williams* 

Boston University School of Medicine, GMS MAMS 2019 
*Boston Health Care for the Homeless Program 
 
Social Security Disability Insurance (SSDI) and Supplemental Security Income (SSI) are income 
programs that can provide steady health insurance, increasing access to healthcare and other 
services. It has been previously demonstrated that approval for disability benefits can lead to 
better access to housing and reduce emergency department usage and recidivism rates. 
However, it has previously been shown that individuals experiencing homelessness are more 
likely to receive an unfavorable award decision, despite having more severe healthcare 
treatment needs compared to the general population.  
 
The primary objective of this retrospective chart review was to investigate applicant and 
application characteristics associated with disability outcomes among patients at the Boston 
Health Care for the Homeless Program (BHCHP) Barbara McInnis House (BMH) Medical 
Respite Unit and to explore the effect of advocacy in increasing access to benefits for those who 
qualify. The target population was individuals experiencing homelessness who were admitted to 
the BHCHP BMH Medical Respite Unit and received assistance between the fiscal years of 2013 
and 2018. The variables of interest included age, gender, race/ethnicity, preferred language, 
primary diagnosis, and housing status of the applicant. Presence or absence of medical 
advocacy letter and request of DDS mandated consultative examination were application 
characteristics of interest. The outcome variables were determination time and application 
decision.  
 
It was shown that advocacy and assistance with the application for SSI/SSDI produced an 
allowance rate for people experiencing or at risk of homelessness that was almost twice the 
allowance rate for the homeless population in the state of Massachusetts and was significantly 
higher than the state general population. Despite the increase in allowance rate, the application 
determination times were significantly longer for the population of interest as compared to the 
general population. The median age of applicant population decreased over the timeline of the 
study, but the median age of those approved did not change at the same rate. Under the age of 
40 and mental health diagnosis, as opposed to over the age of 40 and non-mental health 
diagnosis, were associated with statistically significant lower odds of approval for disability 
benefits. Medical advocacy letters were found to aid in access to benefits for those with mental 
health primary diagnoses. 
 
Individuals experiencing homelessness face many institutionalized barriers to obtaining disability 
benefits that they qualify for. Advocacy can help increase access to benefits and can help 
individuals achieve better health outcomes by offering a means of preventative care. 
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Ureteral stenting after routine ureteroscopy: is earlier stent removal feasible?  
 
Alexander Boyko BA1,2, Samir Merheb BA1,2, Stephen Hill MD1,2, Mark Biebel MD1,2, David Wang 
MD1,2, Shaun Wason MD1,2 
Boston University School of Medicine, Boston Medical Center 
 
INTRODUCTION: Common protocol is to place an internal ureteral stent after ureteroscopy for 
up to one week after surgery for urinary tract calculi. The minimal length of time required for 
stenting after ureteroscopy is not well defined. Ureteral stents are associated with significant 
morbidity, including pain and discomfort. The objective of this study was to determine if there 
were any difference in postoperative unplanned clinic or ED visits based on duration of stent 
placement. 
 
METHODS: This is a single-institution IRB approved retrospective review of 559 ureteroscopy 
cases  performed during 2016 to 2018 by multiple surgeons. The main outcome measure was 
number of unplanned ED or outpatient visits within 30 days following surgery. Log rank test and 
Cox regression modeling (adjusted for sex, age, and stent string attachment) were used to 
analyze if there were an association between unplanned visits and length of stent placement 
(number of days). The patients were separated into three groups based on stent duration: 1 (0-3 
days), 2 (4-6 days), and 3 (7+ days). 
 
RESULTS: Of the 559 patients, there were 147 in group 1 (26.3%), 190 in group 2 (33.9%), and 
222 in group 3 (39.7%). 
 
499 (89.3%) were event free within the 30-day post-operative period. 60 (10.7%) patients had an 
unplanned visit during the 30-day post-operative period, including pre-and post-stent removal (19 
(3.4%) in group 1, 17 (3.0%) in group 2, and 24 (4.3%) in group 3). 30 (5.4%) had an unplanned 
visit after stent removal (12 in group 1, 14 in group 2, 4 in group 3). There was no difference in 
unplanned visits among groups for stent duration (p = 0.4477), among sexes (p = 0.8303), and 
between those with and without the stent string attached (p = 0.9221).  
 
The unadjusted Cox regression model demonstrated that duration of stent placement is not a 
significant predictor of an unplanned visit (p = 0.555). This is also the case after adjusting for 
age, sex, and stent string attachment (p = 0.9441). The interaction of stent string attachment and 
stent duration was not significant in predicting unplanned visits (p = 0.416). 
 
CONCLUSIONS: We found no difference in unplanned clinic or ED visits in patients based on 
the duration of stent placement following routine ureteroscopy. Stent removal after 3 days 
appears to be sufficient to minimize morbidity and complications after uncomplicated 
ureteroscopy.  

 
 

 

Thoracic endovascular aortic repair – associated aortoesophageal fistula: a 
contemporary review and reanalysis 
 
Hilliard Brydges1,2, Kumar Balasubramaniyan1,2, Kanhua Yin MD, MPH1, Karl J Karlson MD1, and 
Nikola Dobrilovic MD, MBA1 

1Division of Cardiac Surgery, Boston Medical Center,  
2Boston University School of Medicine, Boston, MA 

 
Corresponding author: Nikola Dobrilovic, MD, MBA. Division of Cardiac Surgery, Boston Medical Center, Boston 
University School of Medicine, Boston, MA 
 
Introduction: Thoracic endovascular aortic repair (TEVAR) is an increasingly popular procedure 
used widely in the treatment of thoracic and abdominal aortic diseases. Aortoesophageal fistula 
(AEF) is a rare and highly fatal condition with a complex relationship to TEVAR, as it is both 
treatable by TEVAR and a potential complication of the procedure. Due to its rarity, the clinical 
features and prognosis of TEVAR-associated AEF are not well characterized. This study aims to 
address this gap in knowledge through a comprehensive literature review, including a re-analysis 
of the patient-level data.  
 
Methods: PubMed, Embase, and Cochrane databases were searched with the help from a 
professional librarian. Papers were screened and included only if they: (1) included patient level 
data with mention of TEVAR and AEF (2) were published after 2000, and (3) were from the English 
literature.  
 
Results: One hundred and nine out of 749 papers were included in the analysis, with a total of 
119 AEF patients (mean age 60 ± 17 years-old, male 65%). Eighty-six (72%) cases were treated 
with TEVAR, while 40.34% received an open repair. Forty-two (35%) cases were caused by 
TEVAR, including 9 (8%) were both caused by and treated with TEVAR. The common (non-
TEVAR) causes of AEF included thoracic aortic aneurysm (15%), foreign body ingestion (13%), 
and esophageal cancer (13%). Hematemesis (61%), Chest/Upper Back Pain (26%) and 
hemodynamic instability (18%) were three most common presenting symptoms. Most AEFs 
involved the descending aorta (75%), while 19% cases involved the aortic arch. Infection 
(47.83%) and hemodynamic instability (34.78%) were the two most common postoperative 
complications. The overall mortality was 40.34%, for which there was a 30-day mortality of 
34.29%. Analysis demonstrated no significant difference in mortality outcomes for patients who 
received open vs. endovascular repairs. 
 
Conclusions: AEF has a poor prognosis both short- and long-term. While TEVAR poses a 
promising treatment option, the risk of fistulation merits further examination of the 
pathophysiologic mechanisms of endograft associated AEF formation.  
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The Effect of Prehospital Airway Interventions on the Outcome of Drowning 
Patients in Cardiac Arrest 
 
Matthew D. Bui, MS1, Kevin M. Ryan, MD2, Julianne Dugas, MPH2, Joshua Tobin, MD3, and the 
CARES Surveillance Group 
1Boston University School of Medicine, 2Department of Emergency Medicine, Boston Medical 
Center, Boston, MA, 3Department of Anesthesiology, Keck School of Medicine  

  
Introduction: Drowning, the 3rd leading cause of death worldwide, results in more than 360,000 
deaths annually. Prior studies have examined airway interventions that impact patient outcomes 
in cardiac arrest patients, but less is known about prehospital airway interventions and the 
possible effect on drowning patient outcomes. This study evaluated drowning patients in the 
Cardiac Arrest Registry to Enhance Survival (CARES) to determine whether the use of advanced 
airway techniques compared to no advanced airway improved return of spontaneous circulation 
(ROSC), survival to hospital admission, and survival to hospital discharge.  
 
Methods: A retrospective analysis of the CARES database was performed for cardiac arrests 
with drowning etiology between 2013 and 2018, yielding 2,416 cases for review. Patients were 
then stratified by airway intervention performed by EMS personnel (endotracheal/nasotracheal 
n=767, supraglottic airway n=458, basic airway maneuvers n=1163). Outcomes included ROSC, 
survival to hospital admission, and survival to hospital discharge and were compared between 
airway groups using Pearson’s Chi-Squared test.  
 
Results: Of the 2,416 drowning patients, 70.3% were male, 42.0% white, and 13.1% overall 
survived to hospital discharge. Not using an advanced airway was significantly associated with 
survival to hospital discharge (19.2% survived), compared to both endotracheal airway use 
(9.5%, χ2 = 34.6, p < 0.0001) and supraglottic airway use (3.5%, χ2 = 65.4, p < 0.0001). This 
association was also significant when comparing endotracheal airways directly to supraglottic 
airways (χ2 = 15.3, p < 0.0001). Initiation of CPR by a layperson was significantly higher in the no 
advanced airway group compared to the advanced airway group (48.3% vs 41.7%, χ2 = 18.6, p < 
0.0001).  
 
Conclusion: In this national cohort of drowning patients in cardiac arrest, advanced airway use 
was significantly associated with not surviving to hospital discharge. This may be due to 
bystander CPR being more associated with the basic airway group. Further studies will need to 
examine if airway intervention order, airway intervention timing, and resuscitation duration affect 
outcomes, as “Time of Airway Placement” and “Time of ROSC” are considered supplementary 
CARES variables that are not routinely collected and thus, may result in confounding. 
 
 
 
 
 

ADDRESSING THE VIEWPOINTS ON CONTRACEPTION OF ADOLESCENTS WITH 
SICKLE CELL DISEASE 
   
Phanirekha Chandra BA1, Neha Limaye MD1,2, Amy E. Sobota MD, MPH1,2 
Boston University School of Medicine 
Boston Medical Center Department of Pediatrics 
 
INTRODUCTION: Adolescents and young adults (AYA) with sickle cell disease (SCD) report low 
levels of reproductive health knowledge with only 11.1% receiving counseling on contraception, 
despite potential health risks during pregnancy such as preterm birth and increased rates of 
sickling and pain crises. The purpose of this study is to explore the perceptions and  
understanding of contraceptive use among AYA with SCD, and to allow for recommendations for 
improved delivery of reproductive counseling, targeting healthcare providers in a diverse, urban 
healthcare setting.  This would ensure that the patients of these providers can better recognize 
the risks and benefits of contraception and pregnancy. 
 
METHODS: Semi-structured interviews were conducted, audiotaped, and transcribed following 
pediatric hematology clinic appointments at an urban healthcare setting. Patients with SCD of all 
genders, between the ages of thirteen and twenty-one, were eligible for the study.  
Patients were continuously recruited until thematic saturation was achieved. The patient files 
were double coded by two independent researchers, results were compared, and disagreements 
were resolved by a third researcher. Files were analyzed using grounded theory, an inductive 
approach. 
 
RESULTS: Fourteen eligible patients were identified, and eleven agreed to enroll in the study. 
Three initial major themes emerged from the analysis, which are displayed below: 
 
Themes Evident in Interviews with AYA with SCD 
Major Themes with Quotations: 

• Communication between Patient and Provider:  “It’s just like a lesson to tell me what I know--
to tell me what I don’t know, sorry. And that’s um basically a lesson type conversation” (M 18).  

• Concerns and Fears:  “So if they do like end up--like if something does end up happening, like 
their kids won’t like have like full like sickle cell and like have that be really bad” (M 18).  

• Limited Knowledge Regarding Contraception and Pregnancy: “Um I don’t know much about 
patients in pregnancy, like together. Um cause I never really like had to think of that before...So 
I don’t know much about that...” (F 19).  

 
CONCLUSION: AYA with SCD are comfortable receiving reproductive counseling from their 
hematology provider. Results show that providers can help improve the delivery of appropriate 
reproductive counseling by using straightforward and conversational language when speaking to 
patients about sensitive medical information. Next steps for this study include using the results of 
the participant interviews to develop educational material for use in clinics. 
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Engaging Low Socio-Economic Status Smokers in Low-dose CT (LDCT) 
Screening: Enhanced Interventions that Include Community Health Workers to 
Address Social Barriers 
 
Vinson Cobb, Ve Troung, Jinesa Howard CHW, Carmel Fitzgerald NP, Mary Clancy NP, Cornelia 
Wakeman NP, Alexis Gallardo Forman NP, Matthew Spring MD, Renda Wiener MD, Hasmeena 
Kathuria MD. Department of Medicine, Pulmonary, Boston Medical Center, Boston University School 
of Medicine 
  
Introduction: Lung cancer suffers from large racial and socioeconomic disparities and those at the 
highest risk of lung cancer death (current smokers, African Americans, and low socioeconomic status 
individual) are less likely to receive preventive health services. The most effective interventions to 
reduce lung cancer mortality are tobacco dependence treatment and lung cancer screening (LCS). 
Acute healthcare needs and time constraints often limit these preventative services being discussed 
when patients interact with their healthcare provider in the outpatient setting. At Boston Medical 
Center (BMC), these preventive services are grossly underutilized, somewhat due to barriers patients 
come across when trying to access these outpatient programs. A new approach is needed to aid in 
guiding these high-risk smokers to early lung cancer detection services once they leave the hospital.  
 
Methods: We randomized eligible hospitalized smokers into two groups: The intervention arm 
received (1) inpatient shared decision making (SDM) visit about the risks and benefits of LCS plus 
Community Health Worker (CHW) navigation to coordinate outpatient tobacco treatment, referral to 
LCS, and resources to address negative social determinants of health that present as barriers to 
these preventive services; (2) The enhanced usual care arm received a LCS decision aid during 
inpatient smoking cessation counseling visit. We characterized reasons for ineligibility and performed 
an interim analysis of trial enrollment (n=21) of all current smokers who were LCS-eligible. We 
characterized trial enrollees by demographics (sex, age, race, insurance, and education level). We 
compared knowledge about LCS screening using a 23-item instrument at the baseline and 24-hour 
post enrollment and receipt of LCS in both groups. 
 
Results: Among our enrollees (n=21), 71.4% were male, 66.7% were African-American, and 66.7% 
listed Medicaid or MassHealth as their primary or secondary insurance (Table 1). A significant 
proportion of hospitalized smokers had a diagnostic CT chest in the past year, limiting LCS eligibility 
(Figure). Knowledge of LCS screening improved post intervention in some categories, but not all. 
Despite 90.5% (19/21) desiring LCS, 50% (5/10) in the intervention arm and 0.09% (1/11) in the 
enhanced usual care arm completed LCS. 
 
Conclusion: Our study found that LCS screening is highly desired across both groups and that an 
intervention consisting of inpatient SDM and CHW navigation improved LCS rates compared to 
control. Hospitalization at an urban safety net hospital may provide the opportunity to improve lung 
cancer screening rates in an underserved population by connecting appropriate candidates to a 
community health worker intervention. 
 
 
 

Sodium Excretion among participants in Online Lifestyle Intervention for 
Hypertension 
 
1N. Commodore, 1N. Morone, MD, MS, 2K. McTigue, MD, MPH, MS, 2C. Greco, PhD, 3R. 
Wolever, PhD 
1Boston University School of Medicine, 2University of Pittsburgh, 3Vanderbilt University 
 
Hypertension is a chronic disease affecting one in three American adults. Despite well-
established hypertension therapies, 50% of diagnosed patients have uncontrolled disease. 
Chronic blood pressure elevation increases the risk of cardiovascular disease, the leading cause 
of death in the United States, and is a significant health care burden. Lifestyle interventions (e.g. 
salt intake reduction, healthy weight maintenance, increased physical activity and stress 
reduction) is the first recommendation for hypertension management but requires guidance that 
may exceed the reach of primary care services. Health information technology provides a means 
for affordable and convenient health-management support.  
 
Minding GOALS (Goal-focused Online Access to Lifestyle Support) is an online lifestyle 
intervention program consisting of 16 weekly sessions designed to maximize patient’s ability to 
achieve blood pressure goals. 76 participants with uncontrolled hypertension and weight-related 
cardiovascular risk factors were recruited for a 12-month pilot study comparing traditional lifestyle 
interventions with the addition of a mind-body-behavior program for stress reduction. In 
preparation for a larger randomized control trial, we analyzed 24-hour urine sodium excretion 
from a subset of 23 patients to assess feasibility and patients’ adherence to the online platform. 
There was no significant difference in urinary salt excretion at the end of the study. However, 
there was a clinically significant decrease in the average systolic blood pressure among 
participants. 
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Oral Versus Intravenous Sedation for Conjunctival and Corneal Surgeries 
 
Noelle Crough, Manju Subramanian MD, Natalie Sadlak, Wanjiku G. Githere, Marissa G. 
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Introduction: Many ophthalmologists are moving toward the use of oral sedation for select 
procedures, most commonly for cataract surgeries. However, it is still unclear which ocular 
procedures are the best candidates for oral sedation outside of cataract surgeries. This 
prospective, randomized, double-masked clinical trial investigated whether oral sedation was 
non-inferior to intravenous (IV) sedation for conjunctival and corneal surgeries.  
 
Methods: Patients 18 years or older who were scheduled for DMEK, DSEK, conjunctival lesion 
excision or pterygium surgery and were cleared to receive a benzodiazepine were randomized to 
either oral or IV sedation groups. Patient satisfaction was the primary outcome measure as 
determined by a 12-question satisfaction survey with a 6-point grading scale, which was 
administered at the first post-operative appointment. Non-inferiority was determined through a t-
test with an absolute non-inferiority margin of 0.5. Secondary outcome measures included 
surgeon satisfaction, surgical complication rates, anesthesiologist satisfaction, and additional 
anesthesia intervention. 
 
Results: 70 patients were randomized in total, 33 received oral sedation and 37 received IV 
sedation. The satisfaction survey results revealed the average score for patients randomized to 
oral sedation was 5.44±0.27 (range, 2.58-6.00) while the average score for patients randomized 
to IV sedation was 5.30±0.21 (range, 3.42-6.00). Oral sedation was determined to be non-inferior 
to IV sedation with a probability of p = 0.0001. The data showed no significant differences based 
on demographic factors, including sex, age, race, language or ethnicity. There were no 
statistically significant differences between treatment groups with regard to secondary outcome 
measures including surgical complications (p = 0.33) and post-operative adverse events (p = 
0.12).  
 
Conclusions: We report that oral sedation is non-inferior to IV sedation based on patient 
satisfaction for conjunctival and corneal surgeries. These results indicate that oral sedation may 
be suitable for certain anterior segment procedures, such as corneal and conjunctival 
procedures, beyond just cataract surgeries.  
 
 
 
 
 
 
 

Qualitative Study to Inform the Development and Implementation of a CHW 
Intervention to Reduce 30-day readmissions in COPD Patients (COPD 
Readmissions Project)  
 
Mohsin Dahodwala, BS. Boston University School of Medicine, Pulmonary, Allergy, Sleep & 
Critical Care Medicine  
 
Patients suffering from chronic obstructive pulmonary disease (COPD) are frequently admitted to 
the hospital for COPD and comorbid conditions. 20% of admitted patients are readmitted within 
30 days, with over 70% of readmissions being unrelated to COPD itself. Identifying factors 
contributing to COPD readmissions is important for safety-net hospitals such as Boston Medical 
Center (BMC), where social determinants of health (SDOH) challenges faced by patients 
increase the likelihood of readmission. Therefore, an important step to combat readmissions is to 
identify and alleviate SDOH factors which are barriers to COPD self-management. This 
qualitative study identifies SDOH barriers to COPD self-management and examines the 
feasibility of implementing a community health worker (CHW) intervention to mitigate these 
barriers. 
 
Sixteen patients were recruited and interviewed with a semi-structured interview format. Patients 
were selected based on recent hospitalization for a COPD exacerbation and were interviewed at 
BMC or over the phone (if discharged). With patient consent, interviews were recorded and 
transcribed. Interview transcripts were de-identified, and recordings were deleted after 
transcription. Thematic analysis was used (by two coders) to code and analyze data. 
Demographic information was collected from 15/16 patients in the study. 
 
Four themes were developed from the interview data. COPD-related reduction in quality of life 
and adverse social factors were found to complicate COPD management. Particularly, patients 
identified a lack of social support networks as interfering with daily activities (such as cooking) 
and health-related factors such as medication and appointment access. Patients were cognizant 
of the importance of smoking cessation and demonstrated an increased willingness to quit, 
identifying smoking cessation as an important target of the intervention. Stigma and mistrust with 
healthcare providers were identified as impeding COPD management. When asked about the 
CHW intervention, a long (>1 month) duration of CHW intervention and a strong CHW-patient 
relationship were identified as factors that patients felt would lead to a more successful 
intervention. It was found that services offered by the CHW could be used to help patients with 
challenges ranging from feelings of social isolation to accessing transportation and medications. 
 
This study helps demonstrate that a large-scale CHW intervention can help address SDOH 
issues expressed by COPD patients. It identifies smoking cessation as an important target for 
the intervention and shows that a long-term intervention with a strong patient-CHW relationship 
is preferred by patients. A large-scale CHW intervention should consider these factors when 
deciding how to implement the CHW service. 
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Appropriateness of empiric antibiotic prescribing for urinary tract infections in an 
urgent care setting 
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Introduction: Antimicrobial resistance is a growing concern with serious potential consequences.  
Treatment guidelines for empiric antibiotic selection attempt to balance concerns of fostering 
resistance with appropriate care. Some infections, such as those of the urinary tract (UTIs), are often 
diagnosed and treated empirically in urgent and emergency care (UC/ED) settings. We aimed to 
determine the frequency with which empirically prescribed antibiotics at one facility were broader than 
necessary (“inappropriately broad”) and how often the culture was resistant to empiric treatment 
(“inappropriately narrow”). 
 
Methods: We examined published guidelines and formulated a list of first-, second- and third-line 
antibiotics for empiric UTI treatment which was reviewed by an infectious disease specialist. We 
obtained records of positive urine cultures ordered in UC/ED at one Veterans Affairs (VA) medical 
center from 7/1/2018 to 6/30/2019 for patients discharged home. We then categorized each empiric 
therapy as first-, second-, or third-line and similarly classified the culture results as susceptible to a 
first-, second-, or third-line antibiotic. We extracted patient allergies and renal function via chart 
review, as these could influence empiric treatment choice. We then compared the empiric antibiotic to 
what the culture subsequently indicated would be appropriate treatment. We also analyzed the 
frequency of several scenarios, including when second- and third-line drugs were appropriately 
prescribed due to allergies or renal impairment.  
 
Results: We included 364 unique positive urine cultures in the analysis. Forty-two (11.7%) cultures 
were associated with no empiric therapy. There were 149 (40.9%) cultures associated with 
appropriately prescribed antibiotics. There were 170 (47.3%) cultures with potentially inappropriately 
broad treatment: 87 (24.2%) with a second-line drug given empirically while the culture returned with 
sensitivity to a first-line treatment and 83 (23.1%) with a third-line or higher drug while the culture 
returned with sensitivity to second-line treatments. Three (0.8%) cultures were associated with a first-
line empiric therapy to which the culture subsequently showed resistance. 
 
Conclusion: We found that VA clinicians in UC/ED settings prescribe overly broad empiric antibiotics 
in nearly half of patients seeking care for UTIs while less than 1% were prescribed antibiotics that 
were too narrow. It is possible that this reflects a view among many clinicians that UTIs in men must 
inherently be treated as complicated due to the potential for progression to prostatitis, epididymitis, or 
pyelonephritis. Additional research to understand the clinical reasoning behind the prescribing 
decisions and opportunities for improvement will be important to provide safe and effective treatment.  
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Introduction: Primary systemic (AL) amyloidosis results from a plasma cell dyscrasia producing 
misfolded Ig-light chains which deposit in multiple tissues. Involvement of the adrenal glands with 
amyloidosis can lead to adrenal insufficiency (AI) and fatal Addisonian crisis. To assess the 
prevalence of AI in patients with AL amyloidosis, we prospectively evaluated adrenal function in 
patients referred to an amyloidosis center for treatment of their disease. 
 
Methods: A total of 135 patients with AL amyloidosis not receiving active treatment of their 
disease enrolled in the study.  Subjects underwent orthostatic blood pressure measurements 
followed by cosyntropin stimulation testing. Blood samples were collected before and 60 min 
after intravenous administration of 250 ug cosyntropin. AI was defined as a serum total cortisol 
level < 18 ug/dL after cosyntropin stimulation. Measurements of cortisol binding globulin (CBG) 
and serum free cortisol before and after cosyntropin were examined in a subgroup of subjects. 
 
Results: Nineteen of 135 patients (14%) had low serum total cortisol levels by cosyntropin 
stimulation testing, however only 7 of these patients had orthostatic hypotension (37%).  Twelve 
of 19 patients (63%) with low total cortisol response were normotensive on postural testing, 
indicating discordance between cortisol levels and clinical features typical of AI.  As serum 
cortisol is highly protein bound, we examined serum protein levels in all participants. Seventeen 
of 19 patients (89%) with low total cortisol response were hypoalbuminemic (< 3 g/dL), and 14 
patients (74%) had nephrotic range proteinuria (> 3.5 g /24 hr).  
 
To determine the impact of hypoproteinemia on adrenal testing, we examined cortisol binding 
globulin (CBG) and serum free cortisol levels in the final 39 patients enrolled. Eight patients in 
this group (21%) had abnormal total cortisol levels post-cosyntropin. Low CBG levels significantly 
associated with subnormal post-cosyntropin total cortisol levels, hypoalbuminemia and nephrotic 
range proteinuria. Two of the final 39 patients (5%) exhibited low baseline total cortisol (< 4 
ug/dL) and serum free cortisol levels, indicating true AI.   
 
Conclusions: Prospective evaluation of patients with AL amyloidosis identified 19/135 cases 
(14%) with subnormal cosyntropin testing, however, hypoproteinemia confounded accurate 
interpretation of standard adrenal testing. Only 2 patients had confirmed AI by baseline and free 
cortisol levels. CBG and free cortisol levels help differentiate true AI from hypoproteinic state. 
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Granulation After Transoral CO2 Laser Surgery for Early Glottic Carcinoma 
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Introduction: After transoral CO2 laser surgery for early glottic carcinoma, healing may result in 
development of granulation tissue. While granulation can indicate a benign healing process, the 
appearance can also mask recurrent carcinoma. . 
 
Methods: Retrospective chart review was performed for 38 patients who underwent transoral 
CO2 laser surgery for treatment of T1 and T2 glottic carcinoma. All post-operative, in-office, 
endoscopic exams were independently rated by three blinded otolaryngologist for time to heal 
and presence of granulation tissue. Clinical and surgical factors were compared with healing and 
granulation using chi-square analysis. 
 
 
Results: A total of 26 wounds (68%) healed without the need of any further surgical intervention 
(including 6 wounds with granulation); with median time to heal of 120 days (range 34-575). 
Twelve of 18 wounds with granulation (67%) underwent a biopsy. Wounds biopsied >3.5 months 
after surgery had higher proportion of recurrent carcinoma diagnosed versus wounds biopsied ≤ 
3.5 months (85.7% vs. 25%; P=0.03). Biopsy of granulation >3.5 months was associated with a 
3.5 fold increased risk of carcinoma compared to ≤ 3.5 months (RR=3.50, 95% CI 1.10-19.4). 
Diabetes, smoking history, anterior commissure involvement did not impact development of 
granulation tissue. 
 
Conclusions: In this cohort, development of granulation was common after CO2 laser surgery 
for glottis carcinoma and is not affected by diabetes or smoking history. Granulation can resolve 
without surgical intervention, however granulation tissue that persists >3.5 months calls for 
biopsy due to a 3.5 increased risk of carcinoma in granulation. 
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Introduction: Retinal tears can lead to vision loss through the consequent development of 
retinal detachment. Many retinal tears occur during or after the formation of a posterior vitreous 
detachment (PVD) due to vitreoretinal traction. The goal of this study is to determine the 
incidence of and predictive risk factors for the development of late-onset retinal tears in patients 
presenting with an acute, symptomatic PVD. 
 
Methods: This is a retrospective, consecutive case series of patients diagnosed with an acute, 
symptomatic PVD at a tertiary eye center in 2015. Acute and symptomatic PVD was defined as 
experiencing flashes and/or floaters for 3 months or less at the time of PVD diagnosis. Patients 
with chronic or asymptomatic PVD or with a retinal tear/detachment at or before the time of PVD 
diagnosis were excluded. The occurrence and time of occurrence of subsequent retinal tears 
following initial PVD diagnosis were recorded, as well as additional patient information: age, sex, 
race, refractive error, lens status, lattice status, and type of physician (retina specialist versus 
non-retina specialist) that saw the patient. 
 
Results: A total of 104 eyes from 104 patients were found to have acute and symptomatic PVDs 
without concurrent retinal tears/detachments on diagnosis. Average follow-up time was 2.28 ± 
1.33 years (range = 0.01-4.32). Kaplan-Meier analysis showed that 10.02% of eyes developed 
late-onset retinal tears by 4 years after initial PVD diagnosis. Of these late-onset tears, 50% 
occurred within 3.45 months of PVD diagnosis. Cox-Mantel log-rank analysis showed that 
younger patients (age < 60 years versus age > 60 years; p = 0.037), patients with lattice (p = 
0.000), and patients who saw a retina specialist (p = 0.006) were more likely to develop late-
onset tears. 
 
Conclusion: Patients with acute, symptomatic PVDs without a retinal tear/detachment at initial 
diagnosis often ask about their likelihood of developing a future tear. This study demonstrates 
that 10.02% of these patients develop late-onset retinal tears by 4 years after PVD diagnosis. Of 
patients who develop late-onset tears, 50% do so within 3.45 months of PVD diagnosis. 
Significant risk factors for late-onset tears include young age and lattice. Patients who see a 
retinal specialist are also more likely to be diagnosed with a late-onset tear. Because of the small 
sample size in the study, further data collection is needed to strengthen these conclusions. 
These preliminary findings may help guide how closely PVD patients should be followed to 
detect the occurrence of late-onset retinal tears. 
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Introduction: The incidence of sleep disordered breathing as the primary indication for 
tonsillectomy has increased over time, especially for patients three years and older. Currently, 
the American Academy of Otolaryngology guidelines recommend otolaryngologists to refer 
children under two-years-old (≤ 2 years-old) with obstructive sleep apnea (OSA) for a 
polysomnography (PSG), before having a tonsillectomy. Despite the guidelines, there are few 
studies which have investigated the role of a preoperative polysomnography in the pediatric 
population. The primary objective of this study was to further investigate the role of preoperative 
PSG in the pediatric population. The study compared the clinical characteristics of pediatric 
patients who underwent PSG, specifically on patients ≤ 2 years-old in comparison to two to 
three-years-old (2-3 years-old).  
 
Methods: This study was a retrospective clinical chart review completed at Boston Medical 
Center, a tertiary safety net hospital. Data of pediatric patients three-years-old and younger who 
underwent a PSG from the dates October 2011 to March 2019 was collected from the electronic 
medical record and clinical data warehouse. A total of 448 three-years-old and younger 
underwent a PSG. The study excluded 21 patients, who ultimately underwent tonsillectomy after 
the age of three. Bivariate analysis via Pearson chi-square test and multivariate analysis in the 
form of multinomial logistic regression were performed using SPSS.  
 
Results: A total of 427 patients were included in this study. 217 patients were in the age group 
of ≤ 2 years-old, while 210 patients were in the age group of 2-3 years-old. Severity of OSA 
(p=0.069) and surgical outcomes (p=0.260) were similar between the two age groups (P=0.069). 
Pediatric patients from 2-3 years-old were more likely to have a higher tonsil size grading 
(p=0.000) than children ≤ 2 years-old. The use of nasal saline spray (p=0.012), the use of allergy 
medications (p=0.000), and maternal smoking habits (p=0.007) were also statistically different 
between the two age groups. 
 
Conclusion: Many important clinical characteristics, such as severity of OSA and surgical 
outcomes, were similar between the two age groups. Consideration should be taken for 
preoperative PSG of children with OSA not only under two years-old, but also those who are 2-3 
years-old.  
 

 
 
 

Gene expression analysis reveals vitamin D regulates genes critical to 
oncogenesis in MYD88 mutated B cell lymphomas 
 
Tyler A. Kalajian, Arash Shirvani, and Michael F. Holick. Vitamin D, Skin, and Bone Research 
Laboratory, Boston University School of Medicine, Boston, MA 02118 
 
Introduction: Vitamin D insufficiency has been associated with an inferior prognosis is some 
types of non-Hodgkin lymphoma (Drake et al. JCO 2010). Vitamin D is known to modulate gene 
expression through transcriptional regulation by the nuclear vitamin D receptor via an unknown 
mechanism. Activating somatic mutations in MYD88 are present in 95-97% and 30% of patients 
with Waldenström’s macroglobulinemia (WM) and diffuse large B cell lymphoma (DLBCL), 
respectively. Mutated MYD88 triggers Toll-like receptor (TLR) and BCR signaling through 
assembly of a “Myddosome” complex that includes activated BTK, HCK, and SYK, and promotes 
pro-survival NF-κB. Our study may demonstrate the expression of genes critical to TLR and BCR 
signaling in MYD88-mutated B cell lymphomas is modulated by treatment with vitamin D3. 
 
Methods: Thirty subjects with vitamin D insufficiency (serum 25-hydroxyvitamin D [25(OH)D] < 
30 ng/ml) were enrolled in a randomized, double-blinded clinical trial to investigate broad gene 
expression changes in circulating immune cells following vitamin D3 supplementation of 600, 
4,000 or 10,000 IU/d/6 months (NCT01696409). Genetic expression analysis was performed at 
baseline and following the treatment period. Vitamin D responsiveness within each cohort was 
performed by comparing the level of genetic expression (>5%) amongst individuals with a similar 
rise in serum 25(OH)D. Genes with a significant fold change (>2.0-fold) were selected and 
reviewed for known associations to cancer-pathways using DAVIDBioinformatics6.8.  
 
Results: A dose-dependent 25(OH)D alteration in broad gene expression was observed with 
162, 320, and 1289 genes up- or down-regulated for subjects in the 600, 4,000, and 10,000 IU/d 
cohorts, respectively. Genes for known cancer-related pathways were significantly regulated in 
the 10,000 IU/d cohort, but not in the 600 or 4,000 IU/d cohorts. In the 10,000 IU/d cohort, 104 
genes (8.1%; p<0.001) are involved in a cancer-related pathway, of which 41 genes (39.4%; 
p<0.0001;fold change >2.0;FDR<0.01) are related to B cell lymphomas. Vitamin D3 significantly 
(p<0.05,FDR<0.01) down-regulated expression of the following genes (fold-change): MYD88(-
4.7), HCK(-4.65), SYK(-4.98), BCL2(-3.99), IKBKB(-4.31), IL6R(-5.31), TLR4(-5.98), NOTCH1(-
4.32), and MYC(-5.65). Vitamin D3 also significantly up-regulated expression of the following 
genes (fold-change): KDM6A(+4.98), NFKBIZ(+8.97), and NFKBIB(+6.31).  
 
Conclusion: Treatment with 10,000 IU/d of vitamin D3 in insufficient subjects is associated with 
significant down-regulation of genes critical to the growth and survival of MYD88-mutated B cell 
lymphomas, such as WM and DLBCL. Significant up-regulation of tumor suppressors and 
inhibitors of the NF-κB pathway was also observed with treatment. Future studies evaluating the 
cytotoxicity of vitamin D3 on MYD88-mutated tumors appears warranted. 
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Racial Disparities in Rates of Rebound Iritis After Uncomplicated Cataract Surgery 
with Standard Postoperative Steroid Taper 
 
Momoko Kimura B.S., Kara LaMattina, M.D. Boston Medical Center Department of 
Ophthalmology 
 
Purpose: The purpose of this study is to examine racial disparities in the rate of rebound 
inflammation after uncomplicated cataract surgery. This study tested the hypothesis that patients 
of certain races are at higher risk of developing rebound iritis after uncomplicated cataract 
surgery. 
 
Methods: This study was a retrospective chart review of all patients over age 18 underwent 
uncomplicated cataract extraction with intraocular lens implantation at Boston Medical Center 
between January 2014 and January 2019 and who subsequently developed recurrence of 
inflammation upon standardized post-operative steroid taper. Exclusion criteria included a prior 
history of uveitis or intraocular surgery, concurrent intraocular procedures, subsequent diagnosis 
of uveitis, presence of retained lens fragments, evidence of infection, malposition of the 
intraocular lens, and noncompliance with the standardized steroid taper or follow-up. Data 
collected included demographic information anterior chamber cell grade (according to 
Standardization of Uveitis Nomenclature criteria), time from surgery to rebound iritis, time from 
rebound iritis to recovery, and recurrence of rebound iritis were compared amongst the races. 
Statistical analysis was performed using the Fisher’s Exact Test. 
 
Results: The rates of rebound iritis among different races and ethnicities were compared against 
a white non-Hispanic sample. African Americans had a 58% higher risk compared to white non-
Hispanics (95% Cl=1.42-1.65; p=0.0001). Those who declined to answer had a 72% higher risk 
than compared to white non-Hispanics (95% Cl=1.71-1.96; p=0.0117). Hispanics had a 348% 
higher risk than white non-Hispanics (95% Cl=1.90-4.38; p=0.0019). There was no statistical 
difference between races in anterior cell chamber, time from surgery to rebound iritis, recurrence 
of rebound iritis, and duration of steroid to recovery. However, there was a trend of African 
Americans requiring a longer course of steroids from time of rebound iritis to recovery.   
 
Conclusions:  
African Americans and Hispanics were shown to be at increased risk of rebound iritis compared 
to white non-Hispanic samples. Further study into optimal treatment regimens for different racial 
and ethnic groups could reduce these racial disparities in rebound iritis.   
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Introduction: Pain alleviation is one purported effect of cannabis, leading some to recommend 
its use in treating chronic pain in spite of the paucity of evidence supporting such claims 
(Humphreys and Saitz, 2019). We aim to clarify the current understanding of the relationship in 
people living with HIV (PLWH) between cannabis use and pain management. 
 
Methods: We use self-reported data from a longitudinal cohort of 250 PLWH with comorbid 
substance or alcohol use disorder (Saitz et al., 2018). Primary measures include baseline 
measures of pain severity and pain interference as assessed by the Brief Pain Inventory 
(Atkinson et al., 2010), and cannabis use frequency as assessed by the 30-day Addiction 
Severity Index-5 (McLellan et al., 1992). Relevant demographics are compared between 
cannabis users and non-users. Linear regression models assess the correlation of cannabis use 
frequency with both pain severity and pain interference, separately, controlling for age, sex, race 
and opioid exposure. Moderation analysis then assesses whether cannabis use changes the 
relationship between pain severity and pain interference. 
 
Results: Preliminary analysis comparing cannabis users and non-users found no significant 
difference in terms of age, sex, race/ethnicity, mental illness, education, income, and opioid use. 
Regression analysis found that cannabis use was trending towards a significant correlation with 
a reduction in pain severity (β = -0.026, p = 0.030), but cannabis use had no significant 
association with pain interference (β = -0.063, p = 0.5173). Moderation analysis was then 
performed using three regression models sequentially. Pain severity had a strong correlation 
with pain interference (β = 1.002, p < 0.001), and this relationship remained significant when 
adding cannabis use to the model (β = 1.014, p < 0.001). The interaction term between cannabis 
use and pain severity that was then added to the model was also found to be significant (p = 
0.029). This moderating effect was notably consistent when the model was extrapolated across 
increasing levels of cannabis use (Figure 1). 
 
Conclusion: The results from this cross-sectional study found that cannabis use was not 
significantly correlated with either pain severity or pain interference among PLWH. However, 
cannabis use had a moderating effect in diminishing the association between the severity of pain 
and the effect that pain has on functioning in activities of daily living. This indicates that the 
magnitude of pain experienced by frequent cannabis users, compared with non-users, was less 
important when predicting the impact of pain on their wellbeing. 
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Introduction: With a total of 194,377 babies born to teenage girls aged 15-19 in the United States 
each year, adolescent mothers face unique barriers in accessing adequate healthcare (1, 2). 
Additionally, preclinical medical students have little exposure to pediatric medicine. Teen and Tot 
Student Run Service (TTSRS), a program that recruits mother-child dyads (<25 years old and <4 
years old, respectively) to receive health services and education from medical students, was 
established in 2018 at Boston Medical Center (BMC). We assessed the effectiveness of this program 
in serving both patients and students. 
 
Methods: Adolescent mothers (n=10) completed an intake survey on demographics and health 
needs. Post-visit, the patients completed a satisfaction survey regarding the quality of the health 
services that they received. Additionally, medical students (n=7) involved in TTSRS were given 
identical 10 question pre-participation and post-participation surveys asking them to self-rate their 
confidence and comfort in pediatric skills and health education. Both patient and student surveys 
utilized a 5-point Likert scale for assessment. 
 
Results: Adolescent mothers were majority low socioeconomic status and people of color (43% 
black, 23% Caucasian, 14% Latino/Hispanic, and 14% Haitian, and 75% with a household income of 
less than $15,000). 30% of patients that took the WeCare intake survey requested help with their 
social/economic circumstances (homelessness, unemployment, etc). Patients reported an average of 
4.78 out of 5 on satisfaction with their visit (s.d.=0.26), with lowest ranking (4 out of 5) on time of day 
of clinic.  
 
Additionally, pre-clinical medical students ranked themselves more comfortable on topics such as 
giving age-appropriate anticipatory guidance and performing a pediatric physical exam after 
participating in TTSRS, compared to baseline pre-participation surveys. Medical students 
demonstrated higher rankings in 9 out 10 categories compared to baseline surveys, with the 
exception of leading others which decreased by 0.5 points. The average observed change was a 0.77 
point increase (s.d.=0.3). 
 
Conclusions: With limited time in daytime clinic (3), TTSRS offers teenage patients the opportunity 
to receive personalized and in-depth health information and anticipatory guidance for their new child, 
while allowing medical students to increase their exposure and comfort within pediatric medicine. Our 
positive survey ratings indicate that TTSRS’s model is effective at addressing the challenges faced by 
teenage parents and pre-clinical medical students alike. Our conclusions are limited due to our small 
sample size of both patients and medical students, which we plan to increase with this upcoming 
year.  
 
 

Does Collaboration with Interpreters Impact Voice Therapy Attendance?  
 
Kah Whye Ryan Lim 
Dr. Lauren Tracy 
 
Objective: Despite voice therapy being effective treatment for many voice disorders, up to 65% 
of English-speaking patients do not complete prescribed therapy. Studies evaluating this 
disconnect have focused on ethnically homogenous, English-speaking patients. In the non-
English speaking population, voice therapy often requires collaboration with interpreters which 
may create an additional barrier to therapy efficacy and patient participation.  The aim of this 
study is to evaluate factors associated voice therapy attendance in non-English speakers in a 
diverse safety-net hospital. 
 
Method: Retrospective review of all adult patients from a diverse, safety-net hospital referred to 
speech language pathology (SLP) treatment for voice disorders from December, 2017 - 
December, 2018 (n=439). Primary spoken language, use of interpreter (in-person or telephone) 
and patient demographics were identified from medical records. Univariate and multivariate 
analysis compared patient factors with voice therapy attendance vs. nonattendance. 
 
Results: Of 439 patients, 231 (52%) attended therapy, 121 (28%) did not schedule therapy, and 
87 (20%) no-showed for scheduled therapy.  Patients requiring interpretation (n=143, 33%) and 
publicly insured (n=324, 75%) were significantly less likely to attend therapy (p=0.05, p=0.04) in 
univariate comparison. Multivariate comparison revealed only public insurance correlated with 
therapy nonattendance (p=0.04). Patient gender, age, race, and distance from hospital did not 
correlate with attendance. 
 
Conclusion: Non-English speakers may be less likely to attend to voice therapy than English 
speakers and the use of interpreters may present an additional barrier to participation in voice 
therapy.  Additional investigation into optimizing voice therapy for non-English speakers and 
collaboration with interpreters is warranted to optimize outcomes and resource allocation. 
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Endothelial Growth Factor (Anti-VEGF) Injections in Diabetic Macular Edema 
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MD2, Manju Subramanian, MD2, Xuejing Chen, MD, MS 2  
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Introduction: A ninth of the diabetic population is affected by vision-threatening diabetic retinopathy, 
including diabetic macular edema (DME). Elevated levels of vascular endothelial growth factor 
(VEGF), a regulator of angiogenesis, has been implicated in the pathogenesis of DME. Therapeutic 
intraocular anti-VEGF injections are used; however, not much is known about the effect systemic 
diabetes medications have on the effectiveness of this localized intraocular treatment. Insulin 
upregulates VEGF gene expression and protein secretion in the retinal pigmented epithelium; 
therefore, we hypothesize that diabetes management with insulin, may be correlated with less 
effective anti-VEGF treatment for DME, compared to those not taking insulin. Results of the study will 
allow clinicians to personalize ocular treatment based on the patients’ diabetes medications.  
 
Methods: This was a retrospective, cohort study of treatment-naïve DME patients undergoing their 
first anti-VEGF injection in a tertiary care center. The response to a single anti-VEGF injection, in one 
eye per patient, was compared between patients on insulin-based and non-insulin based diabetic 
medications. The primary outcome measure was macular retinal volume as measured by spectral 
domain-optical coherence tomography (SD-OCT). Data was analysed using two-tailed paired and 
independent T-tests and linear regression in SPSS. 
 
Results: Out of 357 patients, 254 were taking insulin. The average decreases in retinal volume, one 
month after the anti-VEGF injection, in the insulin and non-insulin groups were 0.3182mm3 and 
3.7150mm3, respectively. However, when comparing patients within each group, there was a 
statistically significant change in retinal volume only within the insulin-based group (p<0.001, 95% CI 
[0.2088, 0.4380]). A linear regression model, to account for variations in demographics, HbA1C 
levels, severity of DME, and type of anti-VEGF injection, demonstrated a statistically significant 
difference in retinal volumes between the insulin and non-insulin group and no significance in the 
other variables (unstandardized Beta coefficient= 0.505, p=0.005, t= 2.845, 95% CI [0.156, 0.855]).  
 
Conclusion: There seems to be a decreased anatomic effectiveness, as measured by a smaller 
decrease in retinal volume, of a single anti-VEGF injection for DME, in patients taking insulin, 
compared to those not taking insulin. However, because a statistically significant change was only 
observed within the insulin-based group, we need to compare retinal volumes after multiple injections 
to determine whether repeated therapy will make a difference. We will further refine the regression 
model to account for other confounding variables. These results can help inform whether systemic 
diabetic management should be considered for intraocular treatments.  
 
 
 
 

Analysis of the clinical course of children with initial negative polysomnography 
 
Arman Maqsudlu, B.A., Elizabeth Abraham, M.S., Jessica R. Levi, M.D. 
Boston Medical Center, Boston University School of Medicine 
 
Introduction: Pediatric obstructive sleep apnea (pOSA) is a common condition (1.2-1.6%). 
Polysomnogram (PSG) is the gold standard for diagnosing pOSA. An Apnea-Hypopnea Index 
(AHI) above 1 or 2, depending on the study, is diagnostic. Symptoms of pOSA include 
depression, insomnia, and decreased academic performance. However, the psychological and 
physical consequences of snoring (3-15.5%) are less understood. Physicians often obtain PSG 
to rule out pOSA, but it is unclear whether children with negative PSG tests continue to not have 
pOSA. The aim of this project is to determine the clinical course of children with initial negative 
PSG. Our hypothesis is that several of these children proceed to pOSA over time, and thus 
reassurance provided with negative PSG should be considered temporary.  
 
Methods: A retrospective chart review was performed on all patients who underwent a PSG 
between October 2012 and March 2019. An AHI < 2.0 was used as the cut-off for a negative 
PSG. Only patients for whom this was their first PSG and who did not have prior adenoidectomy 
or tonsillectomy surgery were included.  Data including demographics, follow-up PSG tests, and 
surgeries were collected. Patients with scheduled procedures after 7/1/19 were included for 
analysis but their surgery was not. 
 
Results: Of the initial 2,018 patients undergoing PSG, 535 were negative for pOSA (and had no 
prior adenotonsillectomy). Out of those 535 patients, 408 (76.26%) did not obtain follow-up 
testing or surgeries; 69 (12.90%) underwent adenotonsillectomy instead of a repeat PSG test; 
and 58 (10.84%) obtained one or multiple follow-up PSG tests. Out of these 58, 25 (43.10%) 
obtained a repeat PSG that was positive, with 17 of those (29.31% of 58) undergoing 
subsequent adenotonsillectomy. Thirty-three of the 58 patients (56.90%) had negative repeat 
PSG tests, demonstrating relatively equal likelihood of a positive or negative repeat PSG for this 
cohort. 
 
Conclusion: A sizable percentage of children who initially tested negative for pOSA tested 
positive upon repeat PSG testing. Additionally, several other children who tested negative went 
on to receive surgery (indicating worsening disease) in lieu of repeat PSG.  A total of 127 
(23.7%) patients had worsening symptoms following a negative initial PSG. Thus, with further 
data analysis, we can discern any possible predictors for children who develop pOSA over time, 
such as weight gain, race/ethnicity, age, or tonsil size. 
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Using Regular Electronic Messaging to Decrease Body Mass Index in 
Overweight/Obese Adolescent Patients: A Pilot of the Fit4You Program 
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Boston Medical Center Department of Pediatrics 
 
Introduction: Childhood obesity is an increasingly important health issue for pediatric patients, 
with 18.5% of children and adolescents classified as obese in the United States1.  Childhood 
obesity disproportionately affects black and Hispanic patients many of whom are not receiving 
adequate nutrition support from dieticians due to referrals, access and compliance123. Recent 
studies have shown that physicians support the idea of incorporating technology to help with 
pediatric weight management 4. Further studies have produced encouraging results regarding 
the impact of mobile device apps and other forms of technology on obesity 5678.  There is little 
data on the adolescent population, although obesity is a burgeoning issue in this population and 
technology is particularly influential to this age group. 
 
Question: In this pilot study of the Boston Medical Center Fit4You Program, we analyzed the 
impact of an electronic platform on BMI in overweight/obese adolescent patients.  Does regular 
electronic messaging improve BMI in these patients? 
 
Methods: We recruited English-speaking ambulatory pediatric patients with a BMI > 85th 
percentile between the ages of 13 and 18 years to participate in the Fit4You program.  Parental 
consent and patient assent obtained. Patients received twice-weekly electronic messaging 
including graphics and videos to re-enforce key nutrition and activity concepts discussed in clinic 
and links to community resources. Patient BMI was tracked at subsequent clinic visits. Patients 
who declined participation served as controls.  
 
Results: 128 patients were analyzed (Fit4You group=96, control=32) over the course of two 
years and BMI was tracked at 3, 6, 12, 18, and 24 month intervals. Our data shows that at the 3-
month interval, those who participated in the Fit4You program were significantly more likely to 
decrease their BMI than the control group.  At the 6- and 12-month intervals, there was no 
statistically significant difference. The 18- and 24- month intervals were not able to be analyzed 
due to lack of sufficient data in the control group.   
 
Conclusion: Regular electronic messaging between clinic visits to re-enforce nutrition 
education, remind patients of community resources and provide encouragement through peer 
videos result in an increased percentage of patients who decrease their BMI over a 3 month 
period. More research is needed to analyze what aspects of the intervention are most impactful 
and duration of effect. 
 
 
 
 

A Cost Analysis of Pathology Evaluation of Carotid Plaque after Endarterectomy 
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Introduction: Overtreatment and overutilization of resources are leading causes of rising 
healthcare costs. Identification and elimination of low value services is important in reducing 
such costs. At many institutions it is routine to send excised plaque after carotid endarterectomy 
(CEA) for pathology evaluation. With over 140,000 CEAs performed annually in the US, this 
represents an opportunity for potential cost savings. We set out to examine the cost and clinical 
utilization of pathology evaluation of plaque after CEA. 
 
Methods: We performed a retrospective review of patients undergoing CEA at a single institution 
from 2016 to 2019.  Patients were excluded if they had a prolonged postoperative length of stay 
(LOS) or if they had a preoperative stroke. Demographics, perioperative outcomes, and billing 
costs were recorded. 
 
Results: We reviewed 40 CEAs.  Mean age of this cohort was 67.2 (±8.3) years.  The majority 
(72.5%) were asymptomatic at the time of admission, while 27.5% presented with a transient 
ischemic attack.  Mean post-op LOS was 1.8 days.  The primary insurers were 39.5% private, 
39.5% Medicare, and 21.1% Medicaid.  Mean total cost for the hospitalization was $83,367 
(±$42,874).  Of that total, $3,512 (±$980) were professional fees and $80,395 (±$42,886) were 
facility fees.  Mean pathology costs were $285 (±$88). The pathology professional fee was $61 
(±$27), which represented 1.82% (±.88) of the professional costs. Reimbursement for the facility 
pathology charge was $229 (±$57) and $25 (±$14) for the professional pathology charge.  All 
plaque samples were submitted for gross examination and hematoxylin & eosin staining. The 
correlation rate for the clinical and pathologic diagnosis was 100%.  The pathology reports 
simply read “Atherosclerotic Plaque” and “Calcific Plaque” in 32.5% and 45% of samples.  For 
the remaining plaques, 12.5% and 10% of reports also noted fibrosis and degenerative changes, 
respectively.  There were no clinical implications or decisions made based on the pathology 
reports. With 140,000 CEAs done annually, this represents a potential $39.9 million saved to the 
healthcare system. 
 
Conclusions: Pathology evaluation of carotid plaque incurs significant costs to the healthcare 
system with unclear value for the postoperative care of the patient.  Hospital policy regarding 
mandatory pathologic examination and surgeon preferences regarding plaque analysis should 
be more closely examined. 
 

 
 
 
 



23 
 
The Impact of Health-Related Social Needs on Lung Cancer Screening Utilization 
 
Michael Ngo BS, Donghoon Shin MD, Jeffrey Wang BS, Michael D.C. Fishman MD, Christina 
LeBedis MD 
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Introduction: Lung cancer is the third most common cancer in the United States and often has 
poor prognosis. However, with earlier detection from screenings, prognosis could improve. Yet, it 
has been estimated a third of lung screenings appointments are missed. Therefore, identifying 
the patients who are less likely to utilize these screenings is an important step towards improving 
morbidity, mortality, and cost of lung cancer management. We predict that patients with health-
related social needs (HRSN) are more likely to miss their lung cancer screening appointments 
than patients who do not have HRSN. 
 
Methods: The project is a retrospective cohort study of all patients with lung cancer screening 
appointments at BMC and affiliated community health centers in Boston from Oct. 2017 to Dec. 
2018. THRIVE responses and self-reported demographics from 2804 patients, who met the 
inclusion criteria, were received from the BMC Clinical Warehouse. The THRIVE responses 
tested for HRSN such as housing, food, medicine, transportation, utilities, childcare, elder care, 
jobs, and education while the self-reported demographics information included age, gender, 
race/ethnicity, primary language, education level, marital status, insurance payer, and home 
address. The visit status of the patients’ lung screening appointments was extracted from BMC’s 
radiology information systems. The statistical test used was a clustered logistic regression that 
included insurance payer, the 8 HRSN, age, and gender with visit status as the outcome 
variable.  
 
Results: Patients who reported that they have Medicare or Medicaid are 62% less likely to have 
a completed visit status than patients who reported that they have private or other types of 
insurance (p-value < 0.000001). In addition, patients who stated a need for transportation are 
42% less likely to have a completed visit than patients who stated no need of transportation (p-
value=0.034).  
 
Conclusion: Patients who rely on state and federal government for health insurance, such as 
Medicare and Medicaid, or need transportation are less likely to complete their lung cancer 
screening appointments than patients who have private insurance or do not need transportation.  
This suggests that the patients who are the most vulnerable to missing their screenings are the 
ones who do not have the financial means to pay for private insurance or acquire a reliable mode 
of transportation. Future studies can investigate the impact of missed screenings on the patient’s 
health regarding lung cancer. 
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Introduction: Breast cancer is the most commonly diagnosed cancers among American women. 
Although survival rates from breast cancer have increased over the last few years, disparities in 
breast cancer treatment outcomes still remain. Many studies have documented a number of 
biological and non biological factors that may contribute to this disparity, but few have assessed 
their impact on clinical outcomes. The purpose of this retrospective study was to  investigate 
disparities in breast cancer outcomes at an urban safety net hospital. This study examined the 
relationship of sociodemographic factors, hypertension and diabetes with recurrence rates in 
patients with breast cancer who were diagnosed and underwent treatment from 2011 to 2013. 
 
Methods: A retrospective review was performed on patients who were diagnosed with breast 
cancer between 2011 and 2013. Data on patient race, primary language, ethnicity, marital status, 
insurance, endocrine treatment, cancer grade, tissue histology, diabetes, and hypertension were 
obtained from the BMC Clinical Data Warehouse. Analyses of variance and multivariable logistic 
regression models were performed to analyze the relationship of these factors with the incidence 
of breast cancer recurrence. 
 
Results: 293 patients were identified and included in this analysis. There were 29 documented 
recurrences. Eight patients were excluded due to missing recurrence (6), race (1) and insurance 
(1) information. In the complete adjusted case analysis there were no significant findings across 
any of the factors. Patient comorbidities of diabetes and hypertension were associated with lower 
recurrence on odds ratio but this did not reach statistical significance. 
 
Conclusions: In conclusion, there was no significant relationship between comorbidities and 
recurrence rates in this patient cohort. The association of comorbidity and lower recurrence on 
odds ratio may be explained by the regular hospital care received by these patients for their 
comorbidity. Another possibility could be the higher mortality rate associated with patients with 
comorbidities. Since they did not live as long, the recurrences weren’t captured in the analysis. 
One limitation to this study is the small sample size that may have not statistically highlighted the 
differences. Further data collection must be conducted in order to expand the sample size, 
account for follow-up time and analyze hazard ratios. With further analysis we hope to identify 
more disparities and use this study to guide future research and breast cancer care at BMC. 
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Introduction: To characterize the use of race and socioeconomic status (SES) variables in 
published otolaryngologic research.  
 
Methods: Articles reporting original, clinical studies published in five major otolaryngology 
journals in 2016 were chosen for analysis. 1,140 of 1,553 articles abstracted met the inclusion 
criteria. 
 
Results: 21% of studies specified race as a variable of interest. Some subspecialties differed in 
likelihood of studying race. 34% of domestic studies addressed race compared to 7% of 
international studies. Of the articles that operationalized race, 96% used one variable and 4% 
used two variables. Of the papers that specified race, 92% reported data by race, 59% analyzed 
the data, and 46% discussed race-based results. 8% of studies specified SES as a variable. All 
subspecialties were equally likely to study SES. 11% of domestic studies addressed SES 
compared to 5% of international studies. Of the articles that operationalized SES, 45% used 
insurance status as a variable, 37% used education level, and 34% used income level. Of the 
papers that specified SES, 83% reported data by SES, 76% analyzed the data, and 72% 
discussed SES-based results. 
 
Conclusion: Few studies specified race; even fewer specified SES. Domestic studies addressed 
race and SES more often than international studies. Race and SES variables were 
operationalized using many different variables. Race-based and SES-based data were more 
often reported than analyzed or discussed. Advancements in specification, operationalization, 
and handling of race and SES variables would better research and care, especially for those of 
minority populations. 

 
 
 
 
 
 
 
 
 

The Relationship of Time of Day with Onset of Post-Tonsillectomy Hemorrhage 
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Objectives: Anecdotally, hemorrhage after tonsillectomy often occurs overnight; this may be 
recall bias or reality. Physiologic changes attributable to circadian rhythm may contribute to 
temporal frequency of hemorrhage. This study investigates for a relationship between time of 
day and frequency of post-tonsillectomy hemorrhage for 
patients requiring operative control of bleeding. 
 
Materials and Methods: Retrospective review of 135 patients who underwent surgery for post-
tonsillectomy hemorrhage from January, 2008 - May, 2019. Hemorrhage timing was determined 
from patient report in medical records and primary hemorrhages were excluded. Time was 
divided into 4 categories, morning-4:00AM-9:59AM, daytime-10:00AM-3:59PM, evening-4:00PM-
9:59PM, night-10:00PM-3:59AM. Patient gender, adult vs. pediatric age category, BMI, diagnosis 
relevant to tonsillectomy and comorbid sleep apnea were compared with time of hemorrhage 
using chi-square test. 
 
Results: Of 119 patients (M:65, F:54) with secondary post-tonsillectomy hemorrhage, average 
age was 9 years for pediatric (n=44) and 33 years for adult patients (n=75). There was no 
association between frequency of post-tonsillectomy hemorrhage and time of day. 38 patients 
(32%) experienced hemorrhage overnight, 26 (22%) in the morning, 23 (19%) during the day, 
and 32 (27%) during the evening. Patient BMI, age category and co-morbid sleep apnea were 
not associated with timing. There was a trend (p=0.059) to association between time and patient 
gender. 
 
Conclusion: Contrary to popular belief, in this cohort requiring surgery for post-tonsillectomy 
hemorrhage, there was no significant correlation between hemorrhage frequency and time of 
day. Diagnoses and demographics also did not correlate with hemorrhage time. Recall bias of 
otolaryngologists may contribute to these assumptions. 
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Introduction: Work in acute mental health units can be particularly challenging with complex patients 
that sometimes display aggressive behavior. To deescalate situations, healthcare professionals may 
utilize seclusion and restraints, though there are concerns that these practices are often overused 
and could traumatize patients. Yet, limited research has evaluated factors contributing to these 
clinical practices. Organizational climate has been defined as the collective perceptions of the 
policies, practices, and procedures employees experience and the behaviors they observe. 
The objective of our study was to examine whether organizational climate and burnout are associated 
with restraints and seclusion in acute mental health units.  
 
Methods: We conducted an observational study of survey responses to the Department of Veterans 
Affairs (VA) All Employee Survey (AES). We used survey responses from acute mental health 
clinicians during 2014-2016. Predictor variables included indices from AES that reflected perceptions 
of a relational climate and workgroup psychological safety, workplace, workload, employee 
engagement, and burnout. Hours of physical restraint use and hours of seclusion use were obtained 
from Hospital Compare. Covariates included whether the facility was a teaching hospital, average 
daily census, average length of stay, percent of mental diseases and disorders discharges, and either 
the seclusion or restraint hours rate to account for tradeoffs. We regressed hours of restraint use and 
also hours of seclusion use on individual workplace climate measures. We used a Poisson repeated 
measures model with an offset for total patient hours (log-value).  
 
Results: We identified 11,400 of survey responses from 113 VA sites with at least five respondents. 
The average hours for restraints was 0.32 (SD = 1.27, Median = 0.05) and average hours for 
seclusion was 0.31 (SD = 0.84, Median = 0.00). Workgroup psychological safety was negatively 
associated with physical restraint (b = -0.55, p = 0.02) and positively for seclusion (b = 0.72, p = 
0.04). Employee engagement was negatively associated with physical restraint use (b=-1.73, p<.001) 
and positively associated with seclusion use (b=.95, p=.02). Burnout was positively associated with 
physical restraint use (b = 0.63, p < 0.001). 
 
Conclusion: Multiple organizational climate variables are associated with restraints and seclusion on 
acute mental health wards, and there seemed to be a tradeoff between restraint use and seclusion 
with poor measures of climate and burnout contributing to more restraint use.  
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Introduction: Inpatients with opioid use disorder (OUD) may be referred to post-acute care facilities 
for ongoing medical care. Massachusetts Department of Public Health guidelines prohibit facilities 
from rejecting patients on the basis of treatment with medications for opioid use disorder (MOUD). 
Additionally, in 2018 the United States Attorney reached a discrimination settlement with a 
Massachusetts facility for violating the Americans with Disabilities Act (ADA) by rejecting patients due 
to MOUD. However, we are unaware of studies which systematically evaluate this practice. We thus 
used Boston Medical Center (BMC) referral data to evaluate the extent to which facilities cited 
substance use or MOUD as rejection reasons. We hypothesized that despite stated regulations, 
these discriminatory practices would be common.  
 
Methods: We examined electronic referrals from BMC to private Massachusetts post-acute care 
facilities in 2018. These referrals frequently include electronically transmitted comments from facilities 
detailing reasons for rejecting a referral. We linked referral data with clinical data from the electronic 
health record. We restricted the cohort to hospitalizations for individuals with OUD, which we 
identified using ICD-10 diagnostic codes or inpatient or discharge MOUD receipt. Two reviewers 
assessed comments for substance use or MOUD content as rejection reasons. We calculated means 
and proportions of hospitalization-level cohort characteristics and frequency and proportion of 
rejections and discriminatory comments at referral, hospitalization, and facility levels.  
 
Results: There were 219 OUD-associated hospitalizations referred to post-acute care, resulting in 
1648 referrals, an average of 7.5 referrals per hospitalization. Hospitalized individuals had a mean 
age of 50.2, were mostly male (71.1%), white (54%) or black (29%), English-speaking (92%), insured 
by Medicaid (53%), and prescribed MOUD (87.7%). Of referrals, 81.8% (1348) were rejected, and 
15.1% (203) of rejections included a discriminatory comment related to MOUD or substance use, 
including methadone (38 comments), buprenorphine (65), methadone and buprenorphine (2), and 
substance use (98). Among hospitalizations, 37.4% (82) were associated with one or more 
discriminatory comments. Among the 285 facilities that received referrals in our cohort, 29.1% (83) 
made one or more discriminatory comments.  
 
Conclusion: Post-acute care facilities frequently discriminate against individuals with OUD despite 
state and federal policies prohibiting this practice. Amidst rising morbidity and mortality associated 
with OUD and OUD-associated hospitalizations, there is increased need for high-quality and 
equitable post-acute medical care. Enhanced policy enforcement and efforts to identify and address 
barriers to care are necessary to achieve this goal.  
 
 



26 
 
USE OF BACLOFEN AS AN ADJUNCT TREATMENT FOR MUSCLE TENSION 
DYSPHONIA 
  
Krishna Madhav Sambhu BA1, Ted Goh MS, BA1, Jacob Pieter Noordzij, MD1,2 
  1.    Boston University School of Medicine 

2.    Boston Medical Center Department of Otolaryngology 
  
INTRODUCTION: Approximately 40% of patient visits to voice specialists involve muscle tension 
dysphonia (MTD), a ubiquitous disorder treated in U.S. otolaryngology clinics.1,2 MTD is the 
direct result of excessive tension or hyperfunction of the paralaryngeal and suprahyoid muscles, 
which function in concert to elevate the larynx. Since MTD is highly prevalent and its impact on 
the quality of life and productivity of patients is considerable, numerous efforts have been made 
to treat it. Methods such as direct voice therapy (the gold standard of treatment), patient 
education on vocal hygiene, transcutaneous nerve stimulation (TENS), and botulinum injections 
have been explored, but the clinical use of muscle relaxant medications, specifically baclofen, to 
improve MTD symptoms has not been investigated yet.  Hence, the purpose of this study is to 
explore whether the use of baclofen (brand names: Lioresal and Gablofen) led to significant 
improvements in voice and reflux symptoms, such as vocal fatigue, throat pain, and hoarse 
voice, in subjects with MTD through a retrospective cohort study.  
  
METHODS: An initial chart review identified subjects diagnosed with MTD who received 1+ 
speech therapy sessions from 2015 to 2019 at a single, tertiary-care center. Subjects were 
stratified into a baclofen group (prescribed 10 mg of baclofen PRN along with voice therapy) and 
a non-baclofen group (only voice therapy). They were administered questionnaires via mail or 
phone, which included the Voice Handicap Index-10 (VHI-10) and Reflux Symptom Index (RSI), 
both of which are validated to evaluate patient voice and reflux symptoms.8,9 Statistical analysis 
involved the use of independent t-test and chi-squared test to analyze continuous and 
categorical variables, respectively.  
   
RESULTS: 37 baclofen and 105 non-baclofen subjects met the inclusion criteria of this study, 
with 10 baclofen subjects (mean age = 43.9 years, 80% female) and 20 non-baclofen subjects 
recruited (mean age = 50.7 years, 55% female). There was no statistically significant difference 
in mean VHI-10 scores (15.3 ± 11.4 vs. 13.1 ± 9.1; p = 0.58) and mean RSI scores (16.3 ± 10.1 
vs. 15.4 ± 12.6; p = 0.85) between baclofen and non-baclofen groups, respectively.  
 
CONCLUSIONS: No significant change in throat symptomatic outcomes between the baclofen 
and non-baclofen cohorts was observed, as primarily measured by the VHI-10 and RSI 
questionnaires. Hence, further studies are warranted to assess the efficacy and safety of 
baclofen as a therapeutic option for MTD. 
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Introduction: Patients at higher risk of lung cancer have reduced mortality when screened with 
low dose computed tomography (LDCT) lung cancer screening, so early detection is key. The 
NLST guidelines suggest 3 criteria (>30 smoking pack-years, <15 years since quitting, and ages 
55 to 80 years) to select patients for LDCT lung cancer screening. The NLST cancer detection 
rate is 1.1% of those screened, thus additional criteria may increase screening yield. At our 
hospital, we detected cancer in 2% of those screened. Our aim was to determine additional 
patient risk factors predictive of a lung-RADS (lung imaging reporting and data system) 4 in an 
urban safety-net population cohort. 
 
Methods: We performed a retrospective chart review of 909 patients who received Low-Dose 
Computed Tomography (LDCT) screening for lung cancer from 3/1/2015 to 3/1/2017. The 
patients met the standard National Lung Screening Trial (NLST) criteria.  Demographics (gender, 
race), smoking history (pack-years), personal medical history (chronic obstructive pulmonary 
disease [COPD]), pneumonia, body mass index (BMI), previous cancer history, and family 
history were collected. A bivariate logistic regression was used to evaluate predictors of a lung-
RADS 4. 
 
Results: When compared to the NLST population, our population had significantly more African 
American patients (39.3% to 4.48%) and Hispanic patients (12.8% to 1.79%), and significantly 
higher obesity (33.9% to 28.3%) and COPD rates (46.2% to 5.04%).  
In a predictive logistic regression model for screening, the AUC was 0.76 in the development of 
the model and 0.77 in the bootstrap-based validation of the model. A previous diagnosis of 
cancer was most highly predictive of a lung-RADS of 4 (OR 3.07, p=0.0003) followed by a 
diagnosis of COPD (OR 2.17, p=0.01). An age equal to or greater than 69 (OR 1.66, p=0.1) was 
associated with lung-RADS of 4. Obesity (BMI>30, OR 0.29, p=0.001) and overweight status 
(BMI>25, OR 0.44, p=0.02) were negatively associated with a lung-RADS 4 finding. Smoking 
pack-years, African American race, and Hispanic ethnicity were not associated with an increased 
lung-RADS 4 outcome.   
 
Conclusion: A history of prior malignancy and a diagnosis of COPD were most predictive of a 
high risk screening finding (lung-RADS 4). Obesity and African American race status were not 
associated with an increased risk of a lung-RADS 4 in the safety net setting. Future studies 
should focus on inclusion of additional risk factor variables (COPD, BMI, past history of cancer) 
to increase screening yield. 
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Background: Myringotomy is a commonly practiced procedure within pediatric otolaryngology. 
Though relatively safe, follow-up appointments are critical in preventing further complications and 
monitoring improvement. Previous studies have shown associations between low socioeconomic 
factors and no-show rates, but none pertained to myringotomy follow-up care. This study sought 
to evaluate the factors associated with compliance of post-myringotomy follow-up visits in an urban 
safety-net tertiary care setting. 
 
Methods: A retrospective chart review was conducted in a single urban tertiary safety-net 
hospital setting. Data of all patients from ages 0 to 18, who received myringotomy-tube between 
February 3, 2012, to May 30, 2018, were retrieved from the electronic medical record. 807 
patients had myringotomy-tubes during this period, and 189 patients were excluded due to no 
visits scheduled within 1 and 6 months post-operatively. Bivariate analysis using Pearson chi-
square test and multivariate analysis using multinomial logistic regression of possible predictors 
(insurance, race, language, age, and season) and visit compliance was performed (SPSS 
version 25). 
 
Results: A total of 617 patients were included in the analysis. For the 1-month follow-up visits 
post-procedure, only race showed significant association with ‘Other’ showing significantly greater 
visit compliance (p=0.042). With the 6-month follow-up visits, having private insurance (p=0.020) 
and not having a 1-month visit scheduled (p=0.019) predicted higher compliance. 
 
Conclusion: No meaningful factors were significantly associated with compliance of short-term 
initial visits post-myringotomy. Compliance of longer-term post-operative visits were associated 
with insurance status and having previous visit scheduled.  
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Introduction: Post-traumatic stress disorder (PTSD) is routinely undertreated in adolescent 
primary care due in part to issues with patient access to appropriate services and stigma. 
Stepped-care approaches that provide clinic-based interventions to improve care delivery must 
address patient, provider, institutional, and system-level barriers. Our study aims to adapt an 
evidence-based, brief intervention for use in an urban safety-net adolescent primary care center 
with an existing integrated behavioral health team who have not previously treated PTSD 
explicitly in the clinic. 
 
Methods: A brief evidence-based intervention, Brief Relaxation, Education And Trauma Healing 
(BREATHE), was selected for adaptation based on a literature review of previously empirically 
supported target interventions. Purposeful sampling was used to recruit nine adolescent patients, 
two parents, and eight clinic staff (N=19) for individual semi-structured, qualitative interviews. 
Questions focused on feasibility of implementation of a PTSD intervention delivered in an 
adolescent medicine primary care clinic that serves diverse patients with high trauma exposure. 
Audio recordings from these interviews were transcribed and analyzed in NVivo using an 
inductive approach and a directed a priori approach related to the central research questions.  
 
Results: Participants provided feedback on the format and content of the BREATHE intervention 
to adapt the existing treatment to be feasible, acceptable and sustainable in a primary care 
setting. Overall, participants thought the intervention would be helpful but provided specific 
feedback for improvements on the implementation content of the intervention. This qualitative 
data was used to develop the Primary Care Intervention for PTSD (PCIP), a brief intervention for 
PTSD for use in adolescent primary care clinics. 
 
Conclusion: This study builds upon the field of integrated care by developing the first 
intervention for PTSD in an adolescent primary care setting. For patients who experience 
significant barriers to accessing mental health treatment, or for patients unable to engage in 
longer PTSD treatments, PCIP provides accessible treatment that may result in significant 
symptom improvement. Future research will need to validate the PCIP in a randomized, 
controlled trial in order to assess its efficacy at reducing PTSD symptomology. 
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Introduction: Benzalkonium chloride (BAK), the most commonly used eye drop preservative, 
has been attributed to adverse events such as dry eye, trabecular meshwork degeneration, 
ocular surface disease, conjunctival inflammation, corneal cytotoxicity, and cataract 
development. Glaucoma is the second leading cause of blindness in the United States. Our 
clinical observations suggested the hypothesis that topical medications containing BAK are often 
prescribed to diabetic and glaucomatous patients, despite their potentially harmful effects.  
 
Methods: We conducted a retrospective chart review study using data obtained from the Boston 
Medical Center (BMC) Clinical Data Warehouse as well as Epic. Patients included in the study 
were seen in the BMC Ophthalmology clinic between 01/01/2008-12/31/2018, had a diagnosis of 
diabetes and primary open angle glaucoma, and had a macular spectral-domain optical 
coherence tomography (OCT) done in the ophthalmology clinic. Information regarding the use of 
benzalkonium chloride in a given eye drop formulation was obtained from the FDA, product 
inserts, Daily Med, and pharmaceutical manufacturer websites. Statistical calculations were 
made using Excel. 
 
Results: Of the 389 diabetic glaucoma patients that qualified and in the ten year period 
examined, the patients were prescribed a combined total of 67 different eye drop medications. Of 
these medications, 58% contain BAK, 22% do not contain BAK, and 20% are unknown (may or 
may not contain BAK depending on the manufacturer).  
 
Conclusion: A majority of the eye drops being prescribed to diabetic patients with open angle 
glaucoma contain benzalkonium chloride, which predisposes these patients to potentially harmful 
ocular adverse effects. Prescribers should consider the presence of benzalkonium chloride as a 
preservative in eye drop formulations when prescribing.  
 
 
 
 
 
 
 
 
 

The Effect of Age, Sex, and Tonsil Size on Pediatric Tonsillectomy Outcomes in 
Severe Obstructive Sleep Apnea 
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Introduction: Obstructive Sleep Apnea (OSA) is a condition that affects up to 6 percent of the 
pediatric population. It is less likely to be cured when it is more severe. Adenotonsillectomy is 
considered to be the first line treatment of severe OSA in children due to adenotonsillar 
hypertrophy. The demographic characteristics of patients who have better outcomes have not 
been extensively studied in severe pediatric OSA.  
 
Objective:  To compare the outcomes among different demographics, such as age and sex, of 
adenotonsillectomy in pediatric severe obstructive sleep apnea.  
 
Methods: A retrospective chart review of children ages 0-18 presenting to an otolaryngology 
clinic at a tertiary care center was conducted. 234 patients were identified as having severe OSA 
(AHI>10). Patients’ pre- and post-surgical polysomnographies were used to measure the degree 
of reduction in AHI. A multiple linear regression was used in statistical analysis. 
 
Results: Every year of age was associated with 1.5% less reduction of AHI post surgically 
(p=.004). Male sex was associated with 9.2% less reduction of AHI post surgically (p=.026). 
Tonsil size was not significantly associated with post-adenotonsillectomy outcomes.  
 
Conclusion: Younger age and female sex are associated with better clinical outcomes in 
pediatric severe OSA. Tonsil size does not affect the degree of reduction in AHI. These results 
indicate that diagnosis of pediatric severe OSA at a younger age may be beneficial to patient 
outcomes regardless of tonsil size. More research is needed on this topic to determine the 
reason for such findings. 
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Introduction: Advances in surgical technique and peri-operative care have led to a trend of 
shorter inpatient stays following total hip arthroplasty (THA).  Previous studies have shown that 
shorter inpatient stays after THA is a safe and effective option for select patient populations with 
limited medical comorbidity and peri-operative risk.  However, this model has not been studied at 
a safety-net hospital.  
 
Materials and Methods: After IRB approval, records of 179 patients who underwent primary 
THA were reviewed for demographics, medical comorbidities, and 90 day and two year post-
surgical outcomes (all-type complications, Emergency Department (ED) visit, readmissions, and 
reoperations).  Patients were categorized as “Early” if they were discharged on post-operative 
day (POD) 0-2 and “Normal” if they were discharged on POD 3-5.  Data were analyzed using a 
univariate analyses (t-test or chi-square test) and linear logistic regression.   
 
Results: Early discharge patients were significantly more likely than Normal discharge patients 
to be male, have a lower BMI (29.3 vs. 32.2 kg/m2), and were younger (56.4 vs. 60.8 years old).  
Importantly, a multivariate logistic regression controlling for age, BMI, sex, approach, discharge 
destination, and estimated blood loss showed no significant differences in all-type complications, 
ED visits, readmission, or reoperation between the groups.   
 
Conclusion: This study confirmed that early discharge after THA was as safe as normal 
discharge in a safety-net hospital. Increased perioperative counseling and optimization of social 
and medical risk factors mitigated possible risk factors for increased length of stay and 
complication.   
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Introduction: Clinical practice guidelines can improve healthcare quality, safety, and outcomes by 
offering standardized recommendations to assist providers in clinical decision making. Although 
widely used, the quality of these guidelines varies, and recommendations can conflict with other 
clinical priorities.  One example is the challenge of venous thromboembolism (VTE) prophylaxis 
among patients requiring epidural anesthesia. Although anticoagulants such as heparin are effective 
in VTE prophylaxis, they may increase the risk of bleeding complications, including the possibility of 
epidural hematoma formation following epidural placement.  The American Society of Regional 
Anesthesia (ASRA) 2018 Guidelines advise that epidural catheter placement occurs 4-6 hours after 
the administration of subcutaneous heparin. This recommendation is based solely upon case reports 
and expert opinion, and there is conflicting evidence and opinion about its usefulness.  In practice, 
weakly substantiated recommendations have limited clinical utility and result in decreased adherence.  
Furthermore, variable practices regarding time intervals between heparin prophylaxis and the 
placement of epidural catheters may delay operations and create unnecessary dormant time for 
operating room staff and resources.  A better understanding of current practices and the factors that 
guide clinical decision-making could promote more efficient and practical perioperative protocols.   

 
Methods: A retrospective chart review was conducted among all General Surgery patients who 
received epidural anesthesia for elective operations at Boston Medical Center from 2015 to 2018.  
Statistical analysis was conducted in SPSS.  An anonymous survey of resident and attending 
physicians in the Department of Anesthesia was used to evaluate clinical practices and adherence to 
professional guidelines.   
 
Results: This study included 139 patients. Six patients (4.3%) manifested VTE within 60 days of 
operation, and no spinal hematomas were recorded.  87 patients (62.6%) received epidural catheters 
with prophylactic heparin according to ASRA guidelines, 44 patients (31.7%) received heparin less 
than 4 hours before catheter placement (mean time of 1:07; p<0.001), and 8 patients (5.8%) had 
epidural catheter placements postponed until after their operations. The survey results are 
concordant with these findings.  20 of 27 survey respondents (74%) reported using the ASRA 
guidelines in their clinical practice.  However, when asked how long to delay epidural placement after 
prophylactic heparin, only 62% of respondents provided answers that were consistent with ASRA 
recommendations of 4-6 hours, with responses ranging from 0-12 hours.   
 
Conclusion: Although guidelines can be valuable tools, specialists should coordinate efforts to better 
understand the guidelines and to implement recommendations that enhance both the quality and 
efficiency of preoperative care.   
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Rationale: Primary antibody deficiency (PAD) disorders are most common primary 
immunodeficiencies, yet much of the research on these disorders is limited to predominantly 
Caucasian populations at specialized referral centers. We aimed to explore whether there are 
clinically important differences within a diverse urban population of PAD patients. 
 
Methods: Retrospective analysis of electronic medical records at Boston Medical Center (BMC) 
dating back to 2012 was conducted to identify patients with ICD-9/ICD-10 diagnostic codes for 
agammaglobulinemia, common variable immunodeficiency, hereditary hypogammaglobulinemia, 
nonfamilial hypogammaglobulinemia, and IgG deficiency. 57 BMC patients were confirmed to 
have PAD deficiency upon chart review and included in this study with social demographics, 
clinical histories, and laboratory characteristics recorded. 
 
Results: The PAD cohort at BMC is more diverse than that of the United States 
Immunodeficiency Network (USIDNET), with 15.8% of BMC subjects identifying as Black/African 
American compared to 2.8% of USIDNET (P < 0.0001) and 12.3% of BMC subjects identifying 
as Hispanic compared to 3.5% of USIDNET (P = 0.002). IgG replacement therapy was 
prescribed less commonly in the BMC cohort (37%) compared to USIDNET (87%, P < 0.0001). 
Bronchiectasis was more common in Black/African American patients (55.6%, P = 0.043) 
compared to other PAD patients in the BMC cohort. 
 
Conclusions: An urban population of PAD patients that is racially and ethnically more diverse 
than USIDNET had significantly less usage of IgG replacement therapy. Also, bronchiectasis 
was more common in Black/African American patients. Further work is needed to explore how 
social disparities may be influencing treatment and outcomes of PAD patients. 
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Introduction: The majority of parents have concerns related to their child’s surgery, and these 
concerns directly affect the child’s preoperative experience, anxiety, and coping ability. Despite 
the existing literature on the influence of parental anxiety on outcomes of pediatric surgeries in 
general, there is a paucity of information on concerns specifically regarding pediatric 
otolaryngologic surgeries. The purpose of this study is to understand caregivers’ concerns about 
their child’s scheduled otolaryngologic surgeries so surgeons can anticipate these concerns, 
which may not be explicitly expressed. 
 
Methods: A survey was distributed to parents of pediatric patients undergoing scheduled 
otolaryngologic procedures in the pre-operative setting to assess demographic information and 
concerns about their child’s surgery. 
 
Results: 105 caregivers completed the survey; 73 answered questions about their concerns. 
66% were mothers, 23% fathers, and 11% guardians. 48% identified as Hispanic, 27% as 
Black/African-American, 16% as White, 4% as Asian, and 5% as other. 17% completed graduate 
school, 29% completed college, 10% completed technical school, 37% completed high school, 
and 7% did not complete high school. Surgeries included adenoidectomy, tonsillectomy, 
myringotomy/tube insertion, frenulectomy, facial and oropharyngeal lesion excision, foreign body 
removal from ear, myringoplasty, sinus surgery, salivary gland surgery, and turbinate reduction. 
The primary concerns were recovery/pain (30%), complications/risks (25%), anesthesia (16%), 
child not benefitting (5%), failure (4%), side effects (3%), and death (3%). 18% of caregivers 
reported no concerns about the surgery. Caregivers reported their second greatest concerns 
were recovery/pain (21%), complications (14%), failure (11%), and anesthesia (3%). The 
proportion of caregivers who had concerns did not differ significantly based on their race 
(p=0.84), education (p=0.43), or relationship to their child (p=0.66). 67% of caregivers discussed 
the surgery with their child, of which 45% cited comforting their child as rationale. 
 
Conclusions: Understanding caregivers’ fears about pediatric otolaryngologic surgeries is 
essential so providers can adequately address these concerns and educate caregivers to better 
comfort their children. Parents are primarily concerned about their child’s recovery, followed by 
complications/risks, and then anesthesia. Many parents discuss the surgery with their child in 
order to provide comfort. These findings can be used to guide surgeons when talking with 
caregivers about their child’s otolaryngologic surgeries, leading to improvements in the child’s 
perioperative experience and ultimately better outcomes. 
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Introduction: Routine otolaryngologic procedures have been found to cause moderate to severe 
pain in pediatric patients. The most appropriate analgesic following pediatric otolaryngologic 
procedures has been contested in the literature but opioids remain a suitable option in 
appropriate settings. Since most otolaryngologic procedures are either ambulatory or require 
only a short hospital stay, the onus of postoperative pain management is frequently on the 
caregivers of the children. The purpose of this study is to understand parental attitudes toward 
post-operative opioid use for pediatric otolaryngology patients at a safety-net, academic medical 
center so providers can better plan pain management in their pediatric patients.  
 
Methods: A survey was distributed to parents of pediatric patients undergoing scheduled 
otolaryngology procedures in the pre-operative setting assessing demographic information and 
attitudes toward opioids for post-operative pain management for their children. 
 
Results: 105 caregivers completed the survey; 68 parents answered questions about attitudes 
toward opioid use. 36% of parents stated they would feel comfortable giving their child opioids to 
manage pain, 28% stated they would not feel comfortable, and 36% stated they were unsure. 
For every increase in one year of age of the child, there was a 4.6% increase in the odds of a 
parent being comfortable giving opioids to their child. Caregivers who had taken opioids in the 
past were more likely to feel comfortable giving their child opioids (65%) compared to those who 
had not (25%) (p=.015). The comfort level did not differ significantly based on parental education 
level (p=.20), race (p=.39) or language (p=.71). The most common reason reported for feeling 
comfortable was believing it was necessary. The most common reason reported for not feeling 
comfortable was addiction potential. 11.8% of caregivers reported not knowing what opioids are. 
 
Conclusions: The majority of caregivers are unsure about or do not feel comfortable giving their 
child opioids for post-operative pain management. Most are specifically concerned about the risk 
of addiction. Understanding caregivers’ views on opioids is essential so providers can better plan 
post-operative pain management in their surgical, pediatric patients. Ultimately, pre-operative 
parental education may alleviate concerns and improve pediatric analgesic administration. 
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Improving Preconception Care for African American Women with The Gabby 
System 
 
Diana Abbas BA, Boston University School of Medicine 
 
Introduction: “Gabby” is a computerized conversational agent tailored for African American 
women of reproductive age that identifies risks and then provides the necessary tailored health 
content. Although the Gabby System has already shown effectiveness by allowing women to 
move forward on the stage of change scale, it is still unclear whether Gabby works for all women 
who use it. In this project, we sought to find out if triggering a certain risk profile within the Gabby 
system makes a woman more or less likely to benefit from it. Through understanding this, we can 
then review the Gabby system to optimize it for all women. 
 
Methods: The team recently completed a randomized control trial with over 500 African 
American women who used the Gabby system. Using this data, we performed linear regressions 
after grouping participants by risk to see if the positive treatment effect continued.  
 
Results: We found an interaction between triggering the ethnicity risk and resolving risks with 
Gabby, with a p value of 0.0135. In the Substance Use domain, we found that women who 
triggered alcohol risks did significantly better with Gabby (p value of 0.003 with the binge alcohol 
risk, and 0.005 with the alcohol use risk). Finally, in the Reproductive health domain, we found a 
negative interaction between triggering the abortion risk and resolving risks with Gabby, with a p 
value of 0.05.  
 
Conclusion: Triggering the ethnicity-based risk means that a woman does not feel comfortable 
talking to her doctor about how her ethnicity affects their health. Thus, finding a positive 
interaction indicates that women who are less comfortable discussing this risk with their doctor 
resolve more risks with Gabby. Furthermore, having this risk potentiates one’s ability to be 
successful with the Gabby system. This is an important finding, as it indicates that we are 
reaching an important underserved population. It is also promising that those who triggered 
either of the alcohol risks are able to resolve more risks with Gabby than those who do not. This 
shows us that the Gabby’s script does not unintentionally deter those struggling with alcohol use. 
The one concerning result is that women who trigger the abortion risk are more likely to do worse 
with Gabby. Our next step is to review the script to see if there is language that might 
unintentionally signal negativity towards women with a history of abortion so we can ultimately 
optimize Gabby for all women.  
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Introduction: In 2016, approximately 35% of motor vehicle crash (MVC) fatalities involved 
alcohol (blood alcohol concentration, BAC>0.00%), and cannabis increases the risk of MVCs, 
particularly those involving alcohol. However, cannabis involvement in alcohol-involved MVCs at 
various BAC levels over time has not been characterized. Our objective is to examine the 
proportion of MVC fatalities with cannabis involvement, by BAC level, from 2000-2015. 
 
Methods: Data on rates of cannabis and alcohol-involvement in MVC fatalities were obtained 
from the Fatality Analysis Reporting System. A fatality was considered alcohol-involved if ≥1 
driver in the crash had a BAC>0.00%, and cannabis-involved if ≥1 driver in the crash had a 
positive drug test for hashish oil, hashish, marijuana, tetrahydrocannabinol, or a cannabinoid of 
unknown type. 
 
Results: For all MVC fatalities during the study period with complete crash-level alcohol and 
drug testing, the prevalence of cannabis involvement was highest among males (9.8%), 
passengers (12.3%), and those aged 21-34 years (12.7%). During the study period, the 
prevalence of cannabis involvement in MVCs increased across all BAC levels, and was higher 
among fatalities involving alcohol (21.1% and 21.5% for fatalities involving BAC≥0.08% and 
0.00%<BAC<0.08% respectively, versus 14.9% for BAC=0.00% in 2015). 
 
Conclusion: Cannabis involvement in fatal MVCs is prevalent and has increased over time, 
including among crashes involving alcohol below the current legal limit in the U.S. Reducing 
permissible BAC levels for driving for those using cannabis may be a promising prevention 
strategy to reduce MVC fatalities. 
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Introduction: The use of ridesharing applications to provide non-emergency medical 
transportation is a newer strategy to overcome transportation barriers to healthcare. This quality 
improvement study sought to assess the efficacy and feasibility of utilizing UberHealth to 
decrease no show rates and improve access in a targeted pediatric clinic; the “Supporting Our 
Families through Addiction and Recovery” (SOFAR) clinic.   
 
Methods: Baseline SOFAR clinic appointment volume and no-show rates were gathered 
between May 2018 to March 2018 from Boston Medical Center internal reports. An 
implementation process map, inclusion/exclusion criteria, and a transportation screening script 
was developed. Patients were contacted prior to their appointment, screened for transportation 
insecurity, and those eligible were offered a roundtrip UberHealth ride. No show rates were 
compared between groups who were successfully reached for transportation screening, those 
who did get screened, and those who could not be reached. Those successfully reached were 
then divided into two groups that denied transportation barriers and those who both endorsed 
barriers and were offered an UberHealth ride. Implementation of UberHealth in the SOFAR clinic 
has been recorded between November 2019 through December 2019. Qualitative post-ride 
surveys are conducted to aid in process improvement.  
 
Results: Total appointment volume from November 2019 through December 2019 was 132. Of 
patients that were successfully contacted and screened (n=61) approximately 34% (n=21) 
endorsed transportation barriers. Of those 21 patients, 13 were offered and accepted an 
UberHealth ride with only 1 no show (no show rate= 7.6%). Of patients who denied 
transportation insecurity (40 out of 61), there was a 2.5% no show rate. Of patients successfully 
contacted and screened (n=61), there was a 6.5% no show rate; while those who could not be 
reached (n=44), there was a 40.1% no show rate. Out of the 132 total SOFAR appointments, 27 
patients were not screened for transportation insecurity and had a 22.2% no show rate.  
 
Conclusion: Inaccessibility to transportation is a major barrier to healthcare access and the 
implementation of ridesharing applications may be a helpful strategy to improve access as 
demonstrated in this clinic. Screening for transportation insecurity is an effective tool for 
discriminating transportation needs and being offered an UberHealth ride can bridge these gaps. 
Of significance, those who cannot be reached or are not screened are at the highest risk for 
missing their appointments. Thus, improved strategies to make contact with and screen patients 
is an important factor in the successful implementation of ridesharing applications.  
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Introduction: Genome-wide association studies (GWAS) have identified approximately 40 risk loci 
associated with Alzheimer’s disease (AD). However, only a fraction of heritability has been explained. 
Smoking is a well-established risk factor for AD. In this study, we sought to identify interactions between 
smoking and single-nucleotide polymorphisms (SNPs) to further characterize AD genetic architecture. 
 
Methods: We used a subset of GWAS datasets containing 6,196 individuals (2,862 AD cases, 4,054 
controls) of European ancestry from the Alzheimer’s Disease Genetic Consortium (ADGC) that had 
smoking information available from parent studies. The presence of any past or current smoking habit was 
considered to be positive smoking exposure. In each dataset, we performed a genome-wide case-control 
analysis including SNP and smoking main effects, and a SNP*smoking interaction term. Models were 
adjusted for age, sex, and principal components of population substructure. Results from each dataset 
were meta-analyzed using the inverse variance method. Pathway analysis of top SNPs was conducted 
using Ingenuity.   
 
Results: Although no interaction terms reached genome-wide significance, there were two suggestive 
associations: MTHFD1L SNP rs3734416 (MAF = 0.27; interaction OR = 1.43; P = 7.2x10-6) and rs693951 
(MAF = 0.27; interaction OR = 0.68; P = 1.3x10-6) located on chromosome 8 approximately 70kb upstream 
of ANGPT1. Pathway analysis revealed…  MTHFD1L has been implicated in AD GWAS and candidate 
gene studies and is located 95 kb from PLEKHG1 which was implicated in a GWAS of white matter 
hyperintensities. ANGPT1 has been implicated in recovery after ischemic stroke.  
 
Conclusions: We found suggestive evidence of a smoking-SNP interaction associated with AD risk at 2 
loci previously linked to AD and cerebrovascular disease, but that were not significantly associated with 
AD risk in the largest AD GWAS to date. Expansion of the sample and replication are underway.  
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Background: Greater than 750,000 people in the United States inject opioids, cocaine, 
methamphetamine, or other drugs, and this estimate is increasing in the setting of the present opioid 
epidemic. People who inject drugs (PWID) experience gaps in preventive care (e.g. unintended 
pregnancy, low vaccination coverage) and high rates of medical and psychiatric comorbidity (e.g. 
HIV, hepatitis A, B, and C viruses, hypertension, depression). To manage complex conditions, 
prevent acute illness, and address social needs, PWID could benefit from regular primary care 
utilization. However, many PWID frequently use emergency services, which incur high healthcare 
costs and are not resourced to address chronic or preventive health needs. This study explored 
barriers and facilitators to primary care utilization from the perspectives of PWID.  
 
Methods: We recruited PWID through community-based organizations (CBOs; e.g. syringe service 
programs) in 16 urban centers and smaller cities and towns across Massachusetts and Rhode Island. 
Participants completed semi-structured qualitative interviews exploring substance use behaviors, 
healthcare utilization, and HIV prevention needs. Thematic analysis identified barriers and facilitators 
to primary care utilization among PWID. The socio-ecological model was used to frame findings at 
the individual, interpersonal, and systemic levels. 
 
Results: Among 78 PWID, most described multilevel barriers to primary care utilization. Individual-
level barriers included perceived lack of healthcare needs and competing priorities (e.g. 
homelessness, finding drugs to avoid withdrawal). Interpersonal-level barriers included stigma and 
perceived low quality of care for PWID. System-level barriers included difficulty navigating the 
healthcare system, long wait times for appointments, unreliable transportation, and frequent provider 
turnover preventing establishment of trusting relationships. Conversely, some participants described 
positive healthcare experiences. They named appointment reminders, flexible clinic hours, addiction 
medicine trained providers, case management, and transportation support as factors that facilitated 
their utilization of and satisfaction with primary care.  
 
Conclusions: PWID identified multilevel barriers to primary care utilization that offer targets for future 
research and interventions designed to optimize access to primary care in this population. PWID also 
shared perspectives on facilitators of regular primary care utilization that can help inform 
interventions. Based on these findings, we make recommendations for engaging PWID in primary 
care as a means to improve individual patient and public health outcomes. 
 
 

Staff Teamwork Ratings Following Neonatal Intensive Care Unit Training 
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[1] Boston University School of Medicine, Boston MA 
[2] Department of Pediatrics, Boston Medical Center 
 
INTRO/PURPOSE: Medical errors lead to a significant number of preventable harms to patients and 
remain a leading cause of death in the United States. Failures in communication, leadership, cross-
monitoring, and shared vision have been found to contribute to the frequency of medical mistakes; 
improvements in these teamwork-related areas therefore hold the potential to decrease error rates. In 
the neonatal intensive care unit (NICU), multidisciplinary team functioning is vitally important, yet 
formal training for members of these teams is sparse to absent. Interventions including instruction on 
teamwork, communication exercises, and rehearsal of individual roles have been shown to improve 
subjective team functioning ratings by staff, but no such interventions have historically been 
implemented in the NICU at Boston Medical Center (BMC). 
 
METHODS: Three-hour, small-group team training sessions were implemented in the BMC NICU, 
mandatory for all 84 staff members who regularly provide hands-on patient care in the department. 
Sessions involved multidisciplinary groups of attending physicians, nurses, social workers, respiratory 
therapists, unit coordinators, and pharmacists; they consisted of lecture-style teaching with integrated 
interactive exercises and role-play simulations using recommended teamwork tools. Attendees were 
sent pre- and 3-month-post-training REDCap surveys containing 51 face- and content-validated Likert 
scale (1=strongly disagree, 5=strongly agree) questions modeled after tools distributed by the United 
States Agency for Healthcare Research and Quality and work done in the NICU at Beth Israel 
Deaconess Medical Center. Pre- and post-intervention survey responses in five categories were 
compared to measure changes in perceptions of team efficacy. 
 
RESULTS: 13 of 84 participating staff members (15.85%) completed pre-training surveys and 
consented to their use in quality improvement research, and to date, three (23.08%) of these 
respondents have completed post-training surveys. Pre-training surveys showed positive overall 
perceptions of team structure (Likert scale mean 4.19, SD=0.88), mutual support (4.17, SD=.78), and 
leadership (3.98, SD=0.9), with slightly lower perceptions of situation monitoring (3.85, SD=0.97), and 
communication (3.82, SD=1.02). 30.8% of respondents disagreed that all team members could serve 
as leaders and that verbal verification protocols are consistently used; the same percentage also 
endorsed frequent error rates in the NICU and collaborator units. 38.5% endorsed problematic lack of 
awareness of events in collaborator units. (Current low response rates lend insufficient statistical 
power to compare pre- and post-intervention responses.) 
 
CONCLUSION: 
While initial teamwork was evaluated positively by BMC NICU team members, team training sessions 
targeting key leadership, communication, and situation monitoring areas may yield improvements in 
subjective team functioning. 
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Introduction: Opioid use disorder contributes to death and disability globally, in the United 
States, and in Massachusetts.  The emergency department cares for many individuals with 
opioid use disorder, including patients experiencing opioid withdrawal. The gold standard for 
opioid withdrawal treatment is buprenorphine or methadone, but these medications are often 
underutilized in the emergency department setting. 
 
Methods: As part of our institution’s quality improvement initiative to improve emergency 
department treatment of opioid withdrawal, a withdrawal protocol was created, buprenorphine 
and methadone were added to the emergency department medication dispenser, emergency 
medicine providers were educated about medications for opioid use disorder as well as the 
departmental changes, and the withdrawal protocol guidelines were posted online. The number 
of emergency department visits per two-week period resulting in at least one administration of 
buprenorphine or methadone in the emergency department were extracted from the medication 
dispensing records from November 2017 to July 2019.  These data were analyzed utilizing an I-
chart. 
  
Results: Based upon Shewart control chart rules, the data exhibited 2 phases: one phase from 
11/5/17-9/8/18 (before provider education) and a second phase 9/9/18-7/27/19 (after provider 
education).  The mean number of emergency department visits resulting in medication 
administration for opioid use disorder per two-week period was 9.45 for phase one and 37.87 for 
phase two. 
 
Conclusion: Provider education about medication for opioid use disorder as well as systematic, 
departmental changes coincided with a sustained increase in the administration of medications 
for opioid use disorder. 
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INTRODUCTION: Social risk factors (SRF) are adverse social conditions associated with poor health, 
such as food insecurity or housing instability. Medical schools commonly teach SRF as immutable 
realities rather than actionable circumstances that should be addressed with specific tools. We 
developed a Quality Improvement (QI) initiative to equip third-year medical students (MS3) with tools 
(THRIVE) developed at Boston Medical Center (BMC) to employ social needs-targeted care during 
their Internal Medicine clerkship. MS3 used THRIVE to screen patients for SRF and provide 
information on social resources. Two-weeks later, students conducted follow-up phone interviews 
with patients to assess their experience connecting with resources. We evaluated the feasibility, 
efficacy, and acceptability of this initiative, including its impact on MS3 skills in addressing SRF. 
  
METHODS: A mixed-methods approach was employed. Impact on MS3 skills was measured with 
sign tests comparing pre- and post-intervention self-assessment scores (5-Point Likert scale). 
Feasibility of MS3 screening for SRF was measured by proportion of screening responses 
documented in the Electronic Health Record (EHR). Feasibility of providing resources was measured 
by proportion of MS3 using the THRIVE directory platform. Efficacy of connecting patients with 
resources was measured by proportion of patients able to get help at follow-up. Acceptability was 
assessed with qualitative thematic analysis of a MS3 focus group.  
  
RESULTS: 149 MS3 completed the pre-intervention assessment, 76 completed the post-
assessment. Comparison of the 42 matched pre-/post-assessments revealed significant increases in 
MS3 confidence providing resources to help patients with SRF (p<.001) and ability providing 
information about resources to address SRF without involving a social worker (p<.05). Chart review 
revealed 34/72 (47%) MS3 at BMC documented screening responses in the EHR. THRIVE directory 
database review showed 71 MS3 logged into the platform, and 71/71 (100%) printed or emailed 
resources. 7/53 (13%) patients interviewed reported being able to connect to resources, and 4/7 
(7.5%, overall) reported being able to get help. The MS3 focus group (n=4) revealed challenges faced 
by students, including time constraints and multiple other assignments that were required during the 
clerkship. 
  
CONCLUSION: The QI initiative improved MS3 self-reported confidence and skills in providing 
resources to address patients’ SRF. Further simplification of the workflow is needed to improve the 
feasibility of completing screening and referrals for SRF. More work is needed to improve the 
intervention’s effectiveness in connecting patients to resources and to assess for its ability to 
positively impact patients’ health outcomes. 
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Introduction: From 1999 to 2017, the average annual firearm death rate in the United States 
was 10.63 per 100,000 people, amounting to 612,310 deaths. Many have linked the high firearm 
death rate in the United States to its unique culture of guns rooted in the country’s early 
exploration of the frontier, a tradition of hunting, and its original struggle for independence from 
tyranny.  This made it imperative to investigate the beliefs and attitudes within gun culture. 
Therefore, the objective of our investigation was to create a survey for current gun owners to 
determine the relationship between their choice in brand, type, and category of firearm and their 
reasons for ownership and attitudes towards firearm legislation.  
 
Methods: The top 37 firearm companies with regards to domestic market share were selected to 
create a list of firearm models. These companies represented approximately 85% of the market 
share in 2017. Data on firearms were obtained through online catalogs from 2018 and 2019. The 
list of firearm models was used in the formulation of the survey distributed to current gun 
owners.  
 
Results: Firearm models were categorized into the four weapon types: pistol, revolver, rifle, and 
shotgun. Models were further differentiated based on caliber of ammunition used (pistols, 
revolvers, rifles) or on gauge (shotgun). Additional characteristics included model, model 
number, barrel length and magazine capacity. Through the evaluation of marketing strategies 
employed by firearm manufacturers, a system was generated to categorize firearms based on 
purpose of use. These were Recreational, Self-Defense and Tactical. For instance, guns 
classified as self-defense generally emphasized concealability and personal safety. Those 
classified as tactical were portrayed as military-style weapons. Recreational firearms were 
depicted to be used for hunting and target shooting. 
 
Discussion: Although there have been previous surveys inquiring about weapon ownership, no 
other survey has attempted to ascertain the specific brands and models of these firearms. 
Research points to the existence of multiple gun subcultures that directly impacts the choices 
gun owners make when purchasing firearms. The survey developed encompasses more that 
80% of the overall market and allows for the assessment of gun ownership and gun culture. 
Centers for Disease Control. (1992). Comparison of the cigarette brand preferences of adult and 
teenaged smokers--United States, 1989, and 10 US communities, 1988 and 1990. MMWR.  
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Introduction: In October 2018, the Trump administration proposed a change to “public charge”, a 
United States (US) government designation for someone who is primarily dependent on government-
funded cash benefits. Being deemed a “public charge” may block a non-US citizen from receiving 
citizenship or legal permanent resident status. This new proposal includes previously excluded 
programs: Medicaid, Medicare, Supplemental Nutritional Assistance Program, and public housing. 
Considering the potential hindrance to immigrants’ citizenship process if deemed a “public charge”, 
this proposal may heighten immigrant fears, cause withdrawal from public benefits, and worsen 
health outcomes. Currently, no studies have investigated how the “public charge” proposal in the 
current political climate is affecting Boston Medical Center (BMC) immigrants. With 32% of BMC’s 
population being foreign-born, this qualitative study will explore the impact of “public charge” changes 
on healthcare access and perceptions of immigrant patients.  
 
Methods: Thirty semi-structured interviews were conducted with non US-born adults (n=30) at BMC 
between May 2019 to August 2019. Interviews were in-person in English (n=25) or Spanish (n=5), 
and were audio-recorded with permission, transcribed, and de-identified. Following a thematic 
content analysis framework, three researchers independently coded transcripts using NVivo. The 
finalized coding scheme was developed from the interview guide and by reading transcripts for 
emerging themes. Codes were compared for discrepancies, and consensus was reached. 
Percentage agreement (99.66%) and Kappa coefficient (0.84) were calculated to ensure validity and 
inter-rater reliability. 
 
Results: Thirty participants (11 male, 19 female) represented 13 countries of origin. Average length 
of time in the US was 9.8 years (range: 10 months – 38 years). Twenty-six participants were using 
services, predominantly Medicaid, eligible to be affected by “public charge” changes. Concern about 
“public charge” changes and its immigration-related implications were present in six participants, of 
which two subsequently discontinued their public benefits. These six participants self-disclosed as 
non-US citizens. All other participants were unaware of the proposal. Additionally, three themes in 
context of the current political climate were identified: “Fear in Accessing Healthcare Services”, “Fear 
of Deportation and Federal Immigration Agents”, and “Negative Impact on Mental Health”. 
 
Conclusion: Although the “public charge” proposal had minimal directly negative effects on our 
participants, this study highlights broader immigration-related concerns existing in the current political 
climate. Recognizing and addressing these fears can strengthen patient-provider relationships, and 
guide hospital resource development that advocates for immigrant patients. Further investigation is 
recommended to explore protective factors and effective resource practices for the immigrant 
community. 
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Background: According to AAMC data, the mean age of medical school applicants has been 
increasing over the last 15 years2. This could partially be due to the growing popularity amongst 
applicants of the “gap year” option, which is the concept of taking one or more years off between 
undergraduate and medical school. However, minimal literature exists evaluating gap year 
trends. The purpose of this study is to explore the pre-medical gap year by examining gap-year-
related posts on Reddit, a news aggregation and online discussion website. 
 
Methods: The authors conducted a keyword analysis on posts from the “Premed” Subreddit, a 
niche forum for medical school applicants. A total of 9,152 gap-year-related comments and 
submissions were identified between January 2012 and December 2018. 300 of these posts 
were then manually parsed through to generate common themes and keywords. Thereafter, a 
qualitative content analysis on gap-year-related posts was conducted by searching for the 
generated themes and sorting the collected data by year.  
 
Results: Six different categories were identified: Education, Clinical, Nonclinical, Research, 
Abroad, and Reapply. Of all the categories, the Clinical category (n = 2809, 30.7%) had the most 
overall mentions and the Research category (n = 2197, 24.0%) had the second highest. This 
was true even when measured across each year. The Research category, with a mean of 24.6% 
(0.033), also had the largest variation across the years. Although the proportion of gap-year-
related posts in the “Premed” Subreddit appeared to decrease slightly over time (2012: 4.2%; 
2015: 3.1%; 2018: 1.0%), number of posts on the forum increased exponentially (2012: 6,415; 
2015: 36,906; 2018: 237,021). 
 
Conclusions: Information-seeking on online forums has become increasingly popular among 
medical school applicants. Websites such as Reddit contain valuable data that can be used to 
assess patterns in student perceptions. These preliminary results show a surprising consistency 
in the breakdown of gap-year-related posts over time. However, more in-depth content and 
thematic analyses are needed to better identify and explain gap year trends. Future studies 
should also be conducted to evaluate whether student perception on these online forums reflect 
changes in the applicant pool. 
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