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MMEEDDIICCAALL  SSTTUUDDEENNTT  RREESSEEAARRCCHH  SSYYMMPPOOSSIIUUMM 
February 13, 2017 
Boston University School of Medicine 
Hiebert Lounge 

Schedule of Events: 

• Posters on display 10 AM–3 PM 
• Reception: 12–1 PM  
• Oral presentations (six class-of-2019 medical student researchers) and announcement of 

Serchuck Awards* 1–2 PM 

 Keri-Lee Garel  
A Mixed-Methods Survey Studying Secondary Traumatic Stress and Coping  
Strategies amongst Research Assistants Studying Violence 

 
 John Lona  

Chemokines as a marker of Neuroinflammation in Chronic Traumatic  
Encephalopathy  

 
 Sarah Nocco   

Exosomal MicroRNA Expression by Retinal Pigment Epithelial Cells  
 

 Munizay Paracha  
Scholarly Impact of Student Authorship on Surgical Research 
 

 Betsy Thomas  
The Influence of Brain Volumes on the Relation between Fitness and Memory 
 

 Shawn Tuttle  
Effect of Electronic Cigarette Flavorings on Vascular Endothelial Cell Function  

* 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. 

 
Inquiries regarding this booklet or the information above 

may be directed to Ana Gregory (anagreg@bu.edu) 

Symposium  

The Medical Student Research Symposium is organized by the Office of Enrichment, Boston 
University School of Medicine (BUSM). The aim of the symposium is to showcase the work of 
medical student research at BUSM. The Office of Enrichment 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. Students work full-
time on their projects for 7 weeks in a variety of Boston University Medical Center (BUMC) 
departments. 

The following BUSM faculty members comprise the MSSRP Committee whose work and 
dedication make our program possible. 

Suzanne Sarfaty, M.D. Isabel Dominguez, Ph.D. 
Ariel Hirsch, M.D. Christina Borba, Ph.D. 
Anand Devaiah, M.D.  

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 2016. These students received scholarships to undertake 
their research projects. Funding for these scholarships came 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 
 S.A. Kaufman MD Research Endowment Fund 
 Aid for Cancer Research 
 Babur Z. Khalique Memorial Scholarship 
 Karin Grunebaum Cancer Research Foundation 
 Various Boston University School of Medicine departments and alumni 
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Basic Science Abstracts 
 
Acute elevation of intraocular pressure in human eyes leads to changes in 
morphology and effective filtration area 
 
Amir Gilad 1, BS, Lihua Gong 1, MS, Haiyan Gong 1, MD/PhD. 1Department of Ophthalmology, 
Boston University School of Medicine, Boston, MA 

Introduction: Glaucoma is a leading cause of irreversible blindness worldwide. The primary 
risk factor for developing glaucoma is an elevated intraocular pressure (IOP), the cause of 
which remains unknown. Previous studies suggest that an elevated IOP results from an 
increased resistance along the aqueous humor outflow pathway. We hypothesized that a 
decrease in effective filtration area (EFA), trabecular meshwork (TM) thickness, and 
Schlemm’s canal (SC) height associate with increases in IOP. 

Methods: Three groups of donated human eyes were perfused under different IOPs: 7 
mmHg (n=3), 15 mmHg (n=6), and 45 mmHg (n=3). Using global imaging and confocal 
microscopy, morphology and EFA were measured in three locations along the aqueous 
humor outflow pathway: the TM, SC, and episcleral veins. An analysis of variance test 
followed by a post-hoc Tukey test was used to determine significance. 

Results: Outflow facility decreased with increasing IOP. In the TM, the 7 mmHg group had a 
lower EFA compared to the 45 mmHg group (61% vs. 91%; p=0.045). There was no 
significant difference in TM thickness between the 7mmHg, 15mmHg, and 45mmHg groups 
(84.62 vs. 100.54 vs. 95.16). There was no difference in EFA at SC among the three groups 
(25% vs. 32% vs. 20%). SC height was greater in the 7 mmHg compared to both the 15 
mmHg (13.21 vs. 9.96; p=0.014) and 45 mmHg (13.21 vs. 7.97; p=0.002) groups. In the 
episcleral veins, the 7 mmHg group had a lower EFA compared to the 15 mmHg group (20% 
vs.37%; p=0.026). 

Conclusion: As expected, outflow facility increased with decreasing IOPs. However, 
increased EFA did not correlate with decreasing IOP, which was inconsistent with our 
hypothesis. A possible explanation is that too low of a perfusion pressure in the 7 mmHg 
group may have inhibited flow. Regarding morphological differences, eyes perfused at lower 
IOPs had expanded TMs and greater SC heights, which was consistent with our hypothesis. 
Small sample size likely explains not achieving significance for TM thickness. A further 
understanding of the hydrodynamic and morphological differences that exist in eyes with 
elevated IOPs has the potential to help guide future approaches for preventing and treating 
glaucoma. 

 

Changes in Corneal Nerve Density in a Type 2 Diabetic Mouse Model 
 
Michael Green, BS; Vickery Trinkaus-Randall, PhD 
Department of Ophthalmology 
 
Introduction: The cornea, which is the most densely innervated structure in the human body, 
serves to protect the delicate internal environment of the eye from damage. Its complex 
innervation can be divided into three segments. 1) Nerves enter the cornea as thick deep stromal 
nerves. 2) These nerves then branch as they ascend towards the epithelium to form a subbasal 
plexus (SBP) around the level of the epithelial basement membrane. 3) Finally, the nerves 
ascend apically as a dense collection of nerve endings. The integrity of this intricate nerve 
structure is critical in our ability to sense even the slightest insult to the corneal surface. In 
diabetes, however, decreased corneal sensitivity secondary to diabetic peripheral neuropathy 
can lead to increased corneal abrasion, ulceration, and even blindness. Our study used a type 2 
diabetic mouse model (DIO) to characterize which segments of the corneal nerves deteriorate in 
diabetes in order to further understand this corneal neuropathy.  
 
Methods: Neuropathological changes were studied in corneas dissected from control and DIO 
mice at 7.5, 15, and 22 weeks of age in order to measure changes with progression of disease. 
These corneas were stained for neuronal class III beta-tubulin using Tuj-1 antibodies and 
imaged over 45 optical sections using confocal microscopy. Images were subsequently analyzed 
for nerve density at each optical section using Image J. A student’s t-test was performed to 
analyze our results.  
 
Results: We observed significantly decreased nerve density in diabetic corneas at the level of 
the SBP as compared to control at 15 (P<0.01) and 22 (P<0.03) weeks of age. There was no 
significant difference in nerve density at 7.5 weeks of age nor were there significant differences 
in nerve density in the apical and stromal regions at 15 and 22 weeks of age. 
 
Conclusion: The decreased nerve density seen in the SBW of the diabetic mice suggests that 
this region may be the first segment of corneal nerves affected in human diabetes. However, it is 
possible that the apical and/or stromal regions may also be affected at later stages of disease 
than those covered in this study.  
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Venous Ulcer Fibroblast Activity: a Study on Migration, Proliferation, and 
Characterization 
 
Myoung Jin Kim M.S., B.S, Marta Otero-Vinas, Ph.D, Vincent Falanga M.D. Boston University 
School of Medicine Dermatology Department 
 
Introduction: Venous ulcers are a type of chronic wound that accounts for 90% of leg ulcer 
cases. They show reduced healing capabilities due to improper progression through the phases 
of wound healing but the etiology is still unknown. In our study, we wanted to analyze if there 
were any differences in the migration, proliferation and mRNA profile of fibroblasts collected 
from normal skin, acute wounds and ulcers to determine what factors may contribute to the 
formation of an ulcer. 
 
Methods: Fibroblasts were obtained via explant technique and then grown to confluence in 
DMEM / 0.5% to 10% FBS at 37 oC to determine the migration and proliferation capacity through 
a known stimulant. For the migration assay in vitro “wounds” were created and photographs of 
the monolayer were taken via the Incucyte system. Proliferation was analyzed using Thizolyl 
Blue Tetrazolium Bromide on cells grown in 0.5% and 10% FBS. Wnt5a, ROR1 and ROR2 
mRNA expression was analyzed by qPCR. 
 
Results: Proliferation rates showed no difference in fibroblasts grown in 0.5% and 10% FBS at 
12 and 24 hours (t-test; p > 0.05). Migration rates determined from the relative wound density 
from fibroblasts of two patients were higher for ulcer compared to normal and acute wound 
fibroblasts (t-test; p<0.05), and were higher for normal fibroblasts compared to acute wound 
fibroblasts (t-test; p<0.05). Normal skin and acute wound fibroblasts had increases in migratory 
rate when placed in 10% FBS compared to 0.5% FBS (t-test; p<0.05), while ulcer fibroblasts 
showed no significant difference in migratory rate (t-test; p>0.05). Ulcer fibroblasts expressed 
significantly higher levels of Wnt5a mRNA compared to the normal and acute wound fibroblasts 
(t-test; p<0.05), and equal expression of ROR1 and ROR2 mRNA were seen in all fibroblast 
types (t-test p>0.05). 
 
Conclusion: Our results suggest that ulcer fibroblasts are maximally activated, demonstrated 
through their high migratory rate and their inability to become further stimulated with increased 
FBS. The ulcer fibroblasts express increased Wnt5a but show similar proliferation capacity 
compared to normal fibroblasts. These associations may provide further venues of research on 
ulcer etiology due to the known role of Wnt5a in inflammation. 
 
 
 
 
 

Epigenetic Regulation of Growth Promoting and Tumor Suppressor Genes in 
Ovarian Cancer 
 
Meghan Leary, BA 1, Amber Willbanks 1, Shannon Byler, MD 1, Karolina Lapinska, MS 1, Sibaji 
Sarkar, PhD 1,2.  1 Cancer Center, Department of Medicine, Boston University School of 
Medicine; 2 Genome Science Institute 
 
Background: Epigenetic changes are frequently implicated in the development and progression 
of ovarian cancer. Traditionally, methylation of CpG residues has been associated with gene 
silencing; however, recent studies have shown that CCCTC binding factor (CTCF) regulates 
tissue-specific gene expression by inhibiting enhancer- promoter interaction, resulting in gene 
silencing. CpG methylation, which disrupts CTCF binding, is often increased in cancer cells, 
leading to upregulation of growth-promoting genes. Our laboratory has previously shown that 
treatment with histone deacetylase inhibitors (HDACi) and calpeptin (calp) cause demethylation 
of CpG sites. This project investigates whether demethylation induced by HDACi and/or calp 
increases CTCF binding in growth-promoting genes, decreasing their expression, while 
simultaneously re-expressing silenced tumor suppressor genes in ovarian cancer cells. 
 
Methods: For CTCF binding, Chromatin Immunoprecipitation (ChIP) was performed. SKOV3 
ovarian cancer cells were incubated with only media, or treated with HDACi, calpeptin, or a 
combination of HDACi and calp. The cells were harvested, and ChIP was performed followed 
by qPCR with primers specific to growth-promoting genes which are frequently dysregulated in 
ovarian cancer in order to determine CTCF binding status. For transcript expression analysis, 
total RNA was isolated from similarly treated cells and converted to cDNA. Expression analysis 
was performed by qPCR with cDNA primers specific to the growth-promoting genes used for the 
ChIP DNA analysis and for tumor suppressor genes. 
 
Results: Increased binding of CTCF relative to the control was observed following treatment 
with HDACi and/or calpeptin in growth-promoting genes such as HER2, MAP2K4, and FYB. For 
these genes, mRNA expression correspondingly decreased as CTCF binding increased 
following treatment. Expression of tumor suppressor genes such as ARHI and RARβ2 increased 
following demethylation. 
 
Conclusions: Our central hypothesis is that demethylation re-expresses silenced tumor 
suppressor genes, while downregulating overexpressed growth-promoting genes by inducing 
CTCF binding. The decreased expression of growth-promoting genes and the increased 
expression of tumor suppressor genes that was observed following treatment with 
demethylating agents support this hypothesis. These findings add a new dimension to our 
understanding of how methylation influences gene expression in carcinogenesis, which may 
lead to the development of new targets in the future of cancer therapy.   
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The Pro-Apoptotic Content of Intraocular Exosomes and Their Roles in 
Inflammatory Regulation 
 
Joshua Lee, M.S. Medical Student, Tat Fong Ng, PhD, Andrew W. Taylor, PhD. Department of 
Ophthalmology, Boston University School of Medicine 
 
Introduction: The eye is an immune privileged tissue that has a mechanism to prevent 
inflammation through the expression of immunosuppressive molecules. These 
immunosuppressive mechanisms protect the eye from the collateral damage of inflammation to 
preserve vision, providing an evolutionary survival advantage. 
Molecules from retinal pigment epithelial cells (RPE), a monolayer of cells upon which the retina 
rests, suppress inflammation by regulating macrophage functionality and survival. Among the 
possible immunosuppressive molecules are the apoptosis-inducing proteins FasL and TRAIL. 
Since exosomes are small vesicles that can deliver macromolecules involved in intercellular 
crosstalk, we assayed for the possibility that the RPE exosomes contain FasL or TRAIL, and if 
their expression changes in exosomes from stressed RPE. 
 
Methods: ARPE-19, an immortalized cell line of human retinal pigment epithelium, was used for 
our study. Cells were grown to confluence to form a monolayer. The RPE monolayer was 
stressed by wounding the monolayer with a single scratch line made with a micropipette. The 
cell cultures were incubated in Serum Free Media at 37 ⁰C overnight, and the exosomes were 
isolated from the conditioned media using a commercially available buffer kit. The isolated 
exosomes were assayed for protein concentration, applied to SDS-PAGE, and transferred to a 
membrane. The membrane was probed using antibodies to FasL or TRAIL. The intensities of 
the bands were calculated relative to the protein concentration of the isolated exosomes applied 
to the electrophoresis gel. 
 
Results: No Trail protein was detected in the exosomes. In contrast, FasL was detected in the 
exosomes from the intact RPE monolayers, and not in the exosomes from the wounded RPE 
monolayer. 
 
Conclusion: The results suggest that FasL, and not TRAIL, may contribute to RPE- induced 
macrophage apoptosis, and that this signal is through RPE exosome delivery. In addition, the 
results suggest that there is a reduction in FasL expression in stressed RPE that may contribute 
to a pro-inflammatory ocular microenvironment as seen in eyes with autoimmune inflammation. 
Also, the results indicate that maintaining the health of the RPE is important in maintaining 
ocular immune privilege 

 
 
 
 

Determining the Signal Source in Magnetic Resonance Imaging of Myelofibrotic 
Bone Marrow 
 
Shinobu Matsuura DVM PhD 1, Shenia Patterson 1, Hector Lucero PhD 1, Orly Leiva 1 Aaron K. 
Grant PhD 2, Victoria L.M. Herrera MD 1 and Katya Ravid DSc PhD 1,3 1 Department of Medicine 
and Whitaker Cardiovascular Institute, Boston University School of Medicine, Boston, MA;  
2 Department of Radiology, Beth Israel Deaconess Medical Center, and Harvard Medical 
School; 3 Department of Biochemistry, Boston University School of Medicine, Boston, MA 
 
Introduction: Magnetic resonance imaging (MRI) is a promising diagnostic method for 
evaluation of bone marrow (BM) myelofibrosis for offering non-invasive, wider-area coverage 
over conventional histology. Although the most striking feature in histology of myelofibrotic BM 
is the proliferation of reticulin fibers, the spectrum of findings involves abnormalities in cell 
number and composition, vessel proliferation, as well as possible pre-fibrotic abnormalities in 
matrix such as inflammation/edema. Correlation of MRI observations with such histological 
findings to accurately define the pathogenic phases of myelofibrosis has been challenging. 
Here, we present the first MRI analysis of myelofibrosis in a mouse model (Gata-1low mice) in an 
attempt to correlate MRI signal observations with histological findings.  
 
Methods: T2-weighted MRI images of femur BM of Gata-1low animals at different ages (12 to 46 
weeks) showed high MR signal intensity, absent in age-matched wild-type controls, that is 
detected as early as 12 weeks of age, before onset of histologically-defined fibrosis in this 
mouse model. MRI acquisitions employing fat suppression, a technique that suppresses signals 
from lipids, together with the absence of chemical shift artifacts in the images, excluded the 
possibility of lipids as the source of the prominent MR signal. To determine the source of this 
prominent non-lipid signal in Gata-1low BM, cellular composition, vascularization and vascular 
permeability were tested.  
 
Results: Our findings demonstrate a multi-source nature of MRI signals in BM, which evolves 
from young (12 weeks) to old (40 weeks) Gata-1low BM consistent with the pathologic 
progression of myelofibrosis, including increased microvessel density and fibrosis.  
 
Conclusions: Our data in the GATA-1low mouse model of myelofibrosis supports the 
importance of an integrative approach to further the development of this non-invasive modality 
for following the dynamics and progression of this multifactorial pathology in humans.  
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Micro--RNA 137 as a regulator of aortic stiffness via Src and ERK activation and 
focal adhesion remodeling 
 
Qianhui Liang, BA; Joshua Kang; Sophie Lee; Shivani M. Mohan; Christopher J. 
Nicholson, Ph.D; Kathleen G. Morgan, Ph.D. Sargent College, Boston University, Boston, MA 
02215 
 
Introduction: Aortic stiffness is a major biomarker in cardiovascular disease, which is the 
number one cause of death globally. We have recently shown that a 'shock absorption' 
function of the aorta, controlled by Src--‐dependent cytoskeletal remodeling of the focal 
adhesion (FA) of vascular smooth muscle cells (VSMC), is impaired with aging. This remodeling 
occurs through activation of the non--‐receptor tyrosine kinase Src and Extracellular signa-
-‐regulated kinase (ERK). We also found that aging VSMC show overexpression of multiple 
microRNAs (miRs), including miR--‐ 137, which typically negatively regulate gene expression. 
This study aimed to investigate the downstream effects of miR--‐137 in Src--‐ and ERK--‐mediated 
pathways in aortic smooth muscle cells. 
 
Methods: We transfected aortic smooth muscle cells (A7r5 cell line) with a miR--‐ 137 mimic 
and assessed the mRNA and the total protein expression level of FA downstream gene 
targets including Src and paxillin using qRT--‐PCR and western blot, respectively. Cells were 
treated with the phorbol ester, 12--‐deoxyphorbol--‐13--‐ isobutyrate 20 acetate (DPBA) to analyze 
VSMC cellular responses upon agonist activation. Phospho--‐specific antibodies were used to 
quantify ERK1/2 activation. 
Results: The mRNA and protein levels of Src and paxillin in A7r5 cells were significantly  
decreased with overexpression of miR--‐137 (n=9, p<0.05), and DPBA--‐ induced phosphorylation 
of ERK1/2 was significantly downregulated by miR--‐137 (n=6, p<0.05). 
 
Conclusion: Our findings indicate that miR--‐137 may play a role in inhibiting FA remodeling 
of aged aorta by altering Src--‐ and ERK--‐mediated signaling pathways, which regulate VSMC 
plasticity. Hence, the upregulation of miR--‐137 potentially contributes to the development of 
aortic dysfunction with aging. 
 
 

 

 

 

 

Chemokines as a marker of Neuroinflammation in Chronic Traumatic 
Encephalopathy 
 
John Lona BA, Jon Cherry MD/PHD, Thor Stein MD/PHD. Boston University School of 
Medicine, Veteran Affairs Hospital Jamaica Plain 
 
Introduction: Chronic Traumatic Encephalopathy (CTE) is one of the most severe long- term 
debilitating injuries to sports professionals and veterans, yet the mechanism of the disease is 
unclear. When people are exposed to minor head injuries, the site of injury releases cytokines, 
chemokines, and other signaling factors to attract inflammatory cells to repair the damage. 
However, in repetitive head trauma, the inflammatory cascade is constantly being activated 
which leads to a state of chronic inflammation. In this inflamed state, the brain does not reach 
its normal baseline level and cellular protection mechanisms become dysregulated. These 
areas of pathology have shown increased recruitment of microglia and therefore we 
hypothesize that chemokine levels associated with microglia will be significantly elevated in 
subjects with CTE. 
 
Methods: Using brain tissue from the CTE Center at Boston University/VA Hospital we ran an 
ELISA panel on brain tissue with varying stages of CTE along with control cases. The ELISA 
panel was specific for neuroinflammatory cytokines and we ran analysis on  9 chemokines that 
moderate cellular movement. Using SPSS we age matched controls with no neurological 
commorbidities to compare chemokine levels in subjects with CTE. We then ran multiple linear 
regressions on chemokines that were significantly elevated while controlling for activated 
microglial markers (CD68) to see if the effect was diminished once we accounted for microglial 
levels. 
 
Results: Results still pending. Early data indicates Eotaxin (Eosinophil signal), MCP1 & MCP4 
(Monocytes) were significantly correlated with AT8 (Tau Marker). IP10 (Macrophages), MIP1b 
(Macrophage), MDC and TARC (T-cell signals) were not correlated. Controlling for CD68 
(Microglia) levels as an independent variable made all results non-significant with the exception 
of Eotaxin. 
 
Conclusion: Preliminary data supports our hypothesis that elevated chemokines are seen in 
patients with CTE. This effect diminished when accounting for microglia presence indicating that 
these chemokines may be moderating the effect of neuroinflammation, but the microglia are the 
effectors of this pathology. This data is extremely useful because it could provide a therapeutic 
tool for subjects at risk for developing CTE. 
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Inhibition of topoisomerase I degradation in response to camptothecin treatment 
and its implications for cancer cell death 

Joseph Mathew, BS; Koji Ando, PhD, MD; Ajit Bharti, PhD. Boston University School of 
Medicine, Department of Hematology and Medical Oncology 

Introduction: The camptothecin (CPT) analogs irinotecan and topotecan are potent 
topoisomerase I (topo1) inhibitors and are often used for first-line therapy of colorectal cancer 
and second or third-line therapy in other solid tumors. However, cancer cells are often 
resistant to CPTs due to increased proteasomal degradation of topo1. The purpose of this 
study is to determine the cellular changes that are responsible for this resistance and to 
develop a combination treatment that can overcome it. 

Methods: To quantitatively analyze topo1 degradation in response to CPTs and stabilization 
by a proteasomal inhibitor, two colorectal cell lines, HCT15 (CPT-resistant) and HCT116 
(CPT-sensitive), were developed to express topo1 fused with green fluorescent protein 
(GFP). The correlation between GFP fluorescence and topo1 expression was verified through 
Western Blot. These cell lines were treated with SN-38 (the active metabolite of irinotecan), 
and the rate of topo1 degradation following treatment was measured. The levels of topo1 
were similarly measured after treatment with SN-38 and MLN (a third generation proteasome 
inhibitor). 

Results: SN-38 treatment of the CPT resistant HCT15 resulted in significant and rapid 
degradation of topo1 to 11% of the control (p=0.0002). When HCT15 was treated with both 
SN-38 and MLN, the topo1 level was stabilized (p=0.008). SN-38 treatment of the CPT 
sensitive HCT116 did not result in a significant increase in topo1 degradation. 

Treatment with both SN-38 and MLN also did not result in a significant change in the rate of 
topo1 degradation. 

Conclusions: CPT treatment of HCT15, the resistant cell line, resulted in 90% degradation of 
topo1 within six hours. This degradation was inhibited when the cells were treated with the 
proteasome inhibitor. Treatment with the CPT alone and in the presence of the proteasome 
inhibitor did not result in significant degradation of topo1 in HCT116, the sensitive cell line. 
These observations support the hypothesis that the rate of topo1 degradation correlates with 
resistance to CPTs. They further support the hypothesis that inhibition of proteasomal 
degradation might increase sensitivity to CPTs. To better understand this relationship, cell 
death assays will be conducted in order to quantify the effect of CPT and proteasome inhibitor 
treatment. 

 

Exosomal MicroRNA Expression by Retinal Pigment Epithelial Cells 

Sarah Nocco, B.A. Medical Student, Tat Fong Ng, PhD, and Andrew W. Taylor, Ph.D. 
Department of Ophthalmology, Boston University School of Medicine 

Introduction: Chronic autoimmune uveitis is the third leading cause of blindness in the United 
States. The healthy eye is an immune privileged tissue, meaning that it suppresses the 
activation and expression of inflammation. However, when there is a weakening of immune 
privilege, the eye can become susceptible to disease. Previously we have demonstrated that 
retinal pigment epithelial cells (RPE), a monolayer of pigmented cells under the retina, 
produce molecules that mediate immune privilege. Healthy RPE signals macrophages either 
to become anti-inflammatory or to undergo apoptosis. Uveitic RPE do not promote this 
selective regulatory activity in macrophages. In this project, we studied the possibility that 
RPE differentially express microRNAs secreted in exosomes that could regulate macrophage 
functionality. 

Methods: MicroRNA (miR)-155 and miR-204 were assayed, because of their potential 
involvement in mediating inflammation and apoptosis. RPE eyecups were made from healthy 
and uveitic mice eyes, incubated overnight in serum free media, and from the conditioned 
media exosomes were isolated using a commercially available buffer system. The microRNA 
was harvested from the exosomes, and reverse transcribed to cDNA. Using sequence specific 
primers we performed Polymerase Chain Reaction (PCR) and used gel electrophoresis to look 
for the presence of both precursor (pre-) and processed miR-204 and miR-155. Also, semi-
quantitative PCR was performed to analyze the differential expression of miR-204. 

Results: Processed miR-204 was detected in exosomes secreted by both healthy and uveitic 
RPE. There was a 5-fold increase in miR-204 present in exosomes secreted by healthy RPE 
in comparison with uveitic RPE exosomes. Processed miR-155 was not present in exosomes, 
but pre-miR-155 was present in only uveitic RPE exosomes. 

Conclusions: The results demonstrate that there is a differential expression of microRNA in 
the exosomes secreted by healthy and uveitic RPE. The reduced expression of miR-204 with 
the presence of pre-miR-155 by uveitic RPE may play a role in the increased inflammatory 
activity and survivability of macrophages in uveitis. Also, these results suggest that RPE 
exosome cargo may have a role in the mechanisms regulating retinal immunobiology and 
immune privilege. 

 

 



10 
 
Analysis of plasticity in a brain injury model following phasic stimulation to the 
nucleus accumbens 
 
Rendon LF 1,2 BS, Mulvaney G 1,3 BS, Katnani HA 1,4 PhD, Aronson JP 1,4 MD, Eskandar EN 1,4 
MD. 1 Dept. of Neurosurgery, Massachusetts General Hospital, Boston, MA; 2  Boston University 
School of Medicine, Boston, MA; 3  UNC School of Medicine, Chapel Hill, NC; 4 Harvard Medical 
School, Boston, MA 
 
Introduction: Treatment of traumatic brain injury (TBI) poses major obstacles to clinicians, 
especially during the sub-acute period of recovery. Medical and surgical interventions have 
been shown to improve survival, but lack significant improvement of functional outcomes. 
Previously, we demonstrated that precisely timed brain stimulation to the nucleus accumbens 
applied to a controlled cortical impact rodent model following completion of the Morris Water 
Maze task restores performance, as measured by escape latency and path efficiency, back to 
the level of uninjured mice after just 6 days. An immunohistochemical analysis of the 
subventricular zone showed that the unilateral stimulation to the NAc may cause increased 
bilateral promotion of neurogenesis or prolonged neuronal survival. RNA sequencing revealed 
that stimulation modulates genes associated with neural recovery in the ipsilateral nucleus 
accumbens, contralateral prefrontal cortex, and contralateral hippocampus. Our present study 
further examined the molecular underpinnings of this phenomenon through evaluation of RNA 
expression levels using qPCR of several genes implicated in neurogenesis. 
 
Methods: Mice underwent right parietal craniotomy and were injured by a controlled cortical 
impact injury. The stimulation group was implanted with electrodes once the mice recovered 
from the injury. The sham group only received the injury. Mice completed 5 days of trials on the 
Morris Water Maze task and were sacrificed. RNA samples from the nucleus accumbens were 
isolated and evaluated with quantitative real-time PCR for the genes Nestin, Bmi1, Sox2, 
BDNF, and Dcx.  
 
Results: Stimulated animals exhibit increased proficiency on the Morris Water Maze task as 
opposed to sham animals. Escape latency matched that of the control group after 5 days of 
trials. The stimulation group expressed significantly higher levels of BDNF, Bmi1, Nestin, and 
Sox2 than the sham group and higher levels of Sox2, BDNF, and Bmi1 than the control group.  
 
Conclusion: Analysis of the morphological, behavioral, and molecular changes suggests that 
stimulation of the nucleus accumbens strengthens protective and healing mechanisms 
associated with brain injury. Our results provide evidence for the continued investigation of the 
treatment of TBI using DBS. 
 
 
 

Identification of mRNA stability factors that regulate cytokine mRNA by 
mitochondrial DNA stimulation 
 
Alexander Rothkrug, BA, Jun-Yuan Huang, PhD, Michael Ghio, BA, Bedabrata Sarkar, MD, 
PhD. Boston University School of Medicine 
 
Background: Sepsis is the leading cause of ICU mortality accounting for 20 million deaths 
annually with a cost of $24 billion per year. With a therapy that remains largely supportive, 28 
day mortality remains roughly 40%. Sepsis is characterized by the release of inflammatory 
mediators as a response to infection in the body. Elevated levels of circulating mitochondrial 
DNA (mtDNA) have been shown to correlate with mortality in sepsis patients. This study aimed 
to examine how mtDNA can regulate the stability of cytokine mRNA transcripts through the 
actions of various mRNA binding proteins. 
 
Methods: mtDNA was extracted and purified from naïve mouse liver, and peritoneal 
macrophages were extracted and cultured. Purified macrophages were stimulated by mtDNA or 
lipopolysaccharide (LPS) as a positive control. mRNA expression levels of the inflammatory 
cytokines TNF-α , IL-6, and IL-1β were measured via real-time PCR. Cytokine mRNA 
stabilization was calculated using actinomycin D half-life analysis. Protein expression of mRNA 
binding proteins AUF1, TTP, and HuR was measured using western blotting. 
 
Results: mtDNA stimulation resulted in increased levels of TNF-α, IL-6, and IL-1β mRNA 
expression compared to the negative control. A student t -test was used to compare data for 
stability from the half-life analysis. The results of half- life analysis showed a similar increase 
and non-significant difference in stability of cytokine mRNA between the mtDNA and positive 
control groups (p=0.06).  Stimulation with mtDNA resulted in variable protein expression levels of 
AUF1, TTP, and HuR as shown by western blot. 
 
Conclusions: These results demonstrate that mtDNA regulates cytokine mRNA expression at 
the post transcriptional level. This effect is likely through the activity of AUF1, TTP, and HuR 
proteins. This is a novel mechanism that contributes to sepsis pathophysiology. Further studies 
will define the roles of regulatory mRNA binding proteins in vivo using transgenic knockout mice. 
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Altered gene expression signatures associated with early-stage chronic 
obstructive pulmonary disease (COPD) 
 
Jackson Steinkamp, BA, Jake Kantrowitz, BA, Marc Lenburg, PhD, Avi Spira, MD, M. Sc. 
Affiliation: BUSM/BMC.  
 
Introduction: Despite being the third most common cause of death in America, the molecular 
and cellular mechanisms of the pathogenesis of chronic obstructive pulmonary disease (COPD) 
remain relatively uncharacterized. The disease is highly heterogeneous in its presentation and 
involves many pathways including inflammation, wound healing, and extracellular matrix 
remodeling. 
Previous work has shown that in a small sample of late-stage COPD patients (n=6 patients, 48 
tissue samples), increasing local severity of alveolar destruction is associated with expression 
changes in a 127-gene signature which indicates downregulation of genes regulated by 
transforming growth factor beta (TGFβ). We hypothesize that this altered signature will exist in 
a larger sample (n=21 patients, 149 samples), consisting of patients with all COPD stages. 
Furthermore, we will search for novel gene signatures correlated with increased severity of 
emphysema and bronchitis in early-stage COPD. 
 
Methods: We collected 149 lung tissue samples from 21 patients with all stages of COPD and 
measured gene expression using AffyMetrix microarrays. Microarray data were evaluated for 
quality and consistency and normalized using Robust Multi-Array Averages (RMA). Phenotypic 
measurements, including Mean Linear Intercept (Lm), were used to quantify emphysema 
severity. We identified gene signatures associated with increasing emphysema and profiled the 
transcriptomic and networks changes using public enrichment analysis tools (DAVID, EnRichr, 
GSEA). We then compared our signature to published COPD gene signatures to establish 
external validity. 
 
Results: All 149 samples met quality control standards and were included in the analysis. The 
127-gene signature associated with increasing Lm in late-stage COPD was also strongly (FDR 
< 0.005) correlated with Lm in early-stage COPD patients. Early-stage patients also showed 
that increased Lm correlated with downregulation of genes associated with TGFβ (FDR < 
0.001), just as in the late-stage patients. Additional enrichment analysis demonstrated the 
existence of novel signatures associated with extracellular matrix turnover, actin cytoskeletal 
rearrangement, and immune hypersensitivity. 
 
Discussion: We demonstrated the existence of a reproducible gene signature associated with 
emphysema, operative throughout all stages of COPD. We better understand the molecular 
mechanisms involved in disease pathogenesis. These signatures can be used in future 
biomarker development and may eventually result in therapeutics designed to reverse these 
changes. 
 

Effect of Electronic Cigarette Flavorings on Vascular Endothelial Cell Function  
 
Shawn Tuttle, BA; Robert Weisbrod, MA; Jessica Fetterman Ph.D.; Reena Bastin; Naomi 
Hamburg, MD. Whitaker Cardiovascular Institute, Boston University School of Medicine  
 
Introduction: Electronic cigarette use has escalated rapidly over the past five years, 
particularly among youth and former tobacco smokers. Federal regulations prohibit flavoring 
use in traditional cigarettes with the exception of menthol. However, electronic cigarettes liquids 
are currently unregulated and frequently contain artificial flavorings. Flavoring compounds are 
generally regarded as safe as food additives, but the effects of these compounds on vascular 
disease are unknown. We sought to evaluate the effects of commonly used flavoring 
compounds on endothelial cell phenotype in vitro. We expected that electronic cigarette 
flavorings would have similar effects to tobacco cigarettes such as increased inflammation 
markers and superoxide production. 
 
Methods: We evaluated the acute effects of nine common flavorings (vanillin, menthol, 
cinnamaldehyde, eugenol, 2, 5 dimethyl pyrazine, diacetyl, isoamyl acetate, eucalyptol, acetyl 
pyridine) in escalating doses (0.1 mM to 100 mM) human aortic endothelial cells (HAECs). We 
assessed a comprehensive panel of endothelial cell phenotypes including apoptosis via 
Terminal deoxynucleotidyl transferase dUTP Nick-End Labeling assay (TUNEL), nitric oxide 
production (A23187-stimulated DAF-2 fluorescence), superoxide production via dihydroethidium 
(DHE) fluorescence, and inflammatory gene expression of Interleukin 6 (IL-6) via real time 
quantitative polymerase chain reaction (RT-qPCR). 
 
Results: We observed increased levels of apoptosis only at the highest concentration of 
flavoring exposure (10 to 100 mM, 50 to 100% TUNEL positive, p<0.05). Cell exposure to 
vanillin (1 and 10 mM) or eugenol (0.1 and 1mM) blocked A23187- stimulated nitric oxide 
production. Only the highest doses of vanillin (100mM) and eugenol (10mM) increased 
superoxide production. We observed a more than two-fold increase in IL-6 expression following 
exposure to lower doses (0.1-10 mM) of vanillin, menthol, eugenol, and acetyl pyridine. 
 
Conclusion: These results suggest that at potentially physiologically relevant concentrations, 
selected flavoring compounds including eugenol and vanillin may have deleterious effects on 
endothelial cells by inducing inflammation and reducing nitric oxide bioavailability. Potential 
harm to users of these products will be of great interest to lawmakers and physicians, but 
ongoing studies will need to further evaluate the vascular impact of heated flavoring compounds 
and the circulating levels induced by electronic cigarette use. 
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P300 regulates critical downstream effectors of melanoma cell growth 
 
Samantha Venkatesh BA, Edward Kim BA, Rhoda M. Alani MD, and Byungwoo Ryu Ph.D. 
Department of Dermatology, Boston University School of Medicine, Boston, Massachusetts 
 
Introduction: Melanoma is a cancer arising in melanocytes and is the leading cause of skin 
cancer mortality in the United States. Recent efforts have targeted epigenetic modifiers as 
potential treatment options, including P300, which is a histone acetyl transferase (HAT) 
characterized to determine cell fate in cancerous and non-cancerous tissues. Preliminary 
investigations indicate that P300 knockdown is correlated with reduced expression of 
melanoma-associated transcription factor (MATF). MATF is a critical regulator of melanocyte 
lineage but is also overexpressed in some strains of malignant melanomas. Downstream 
effectors of MATF include cyclin-dependent kinase 2 (CDK2), an essential cell cycle regulator 
during the G1-to-S-phase transition. We hypothesize that silencing P300 will inhibit the 
proliferation of melanoma cells expressing high MATF by inducing cell-cycle arrest. 
 
Methods: Two sequence-specific P300 shRNAs, shP300.1 and shP300.2, and a scrambled 
control were cloned into lentiviral vectors that had a Puromycin selection gene. Four melanoma 
cell lines, half with high endogenous MATF levels (Mel9 and Mel13) and the rest with low levels 
of MATF (Mel10 and A375), were transduced with the shP300.1, shP300.2, and scrambled 
control lentiviruses. Cells were subjected to puromycin selection for two days. Cell cycle 
analysis was carried out via propidium iodide staining and quantification of DNA content using 
the FACSCalibur flow cytometer. 
 
Results: In both MATF-high and low cell lines, a statistically significant (p<0.01) decrease in the 
number of cells in S-phase was detected in knockdown melanocytes as compared to the 
scrambled control. MATF-high cell lines exhibited a 3.56% reduction of S-phase cells while 
MATF-low groups exhibited an average 4.53% reduction. A significant increase (p<0.01) in the 
number of cells in the G1-phase was detected in Mel9, A375, and Mel10 cells, suggesting G1- 
to-S-phase cell cycle block. 
 
Conclusions: P300 depletion is effective in causing cell-cycle arrest and inhibiting the 
proliferation of actively-dividing melanocytes expressing both high and low endogenous levels of 
MATF. This suggests that silencing P300 has broad implications for halting melanocytic growth 
that is not exclusively dependent on MATF-expression level, expanding the range of 
melanomas that may be treatable with P300 knockdown. We aim to further characterize P300 as 
a potential therapeutic target. 

 

 

APOE ε4 is a risk factor for chronic traumatic encephalopathy severity 
 
1 Courtney Verscaj, 1 Bobak Abdolmohammadi, 1 Patrick Kiernan, 2 Jaeyoon Chung, 3,4,5 John F. Crary, 
1,6,7,8 Thor D. Stein, 2,9 Lindsay A. Farrer, 1,6,7,8,9 Ann C. McKee, and 1,9 Jesse Mez, 1 Alzheimer's Disease 
Center, Chronic Traumatic Encephalopathy Program, 2 Section of Biomedical Genetics, Department of 
Medicine, 8 Department of Pathology and Laboratory Medicine, 9 Department of Neurology, Boston 
University School of Medicine, Boston, MA 02118, USA.; 3 Department of Pathology, 4 Fishberg 
Department of Neuroscience, 5 The Ronald M. Loeb Center for Alzheimer’s Disease, Icahn School of 
Medicine, Mount Sinai, New York, NY 10029; 6 VA Boston Healthcare System, Boston, MA 02130, USA;   
7 Department of Veterans Affairs Medical Center, Bedford, MA 01730, USA 
 
Introduction: CTE is a neurodegenerative disease associated with exposure to repetitive head impacts 
(RHI). CTE has distinct neuropathology consisting of perivascular hyperphosphorylated tau (ptau) 
deposition. All cases of neuropathologically confirmed CTE have had a history of RHI exposure; however, 
only a subset exposed to RHI develop CTE, suggesting a role for genetic risk factors. There is mixed 
evidence suggesting that APOEε4 confers risk for CTE, but it is   unknown whether APOEε4 is a risk 
factor for ptau severity in CTE or whether this effect is modified by RHI exposure. The objective of this 
study was to investigate whether APOEε4 is a risk factor for chronic traumatic encephalopathy (CTE) 
severity. 
 
Methods: 110 autopsy-confirmed CTE cases of European ancestry from the Veterans Association-Boston 
University-Concussion Legacy Foundation Brain Bank were evaluated for CTE stage (1-4, 4 most severe). 
Informants were asked about participants’ years of organized football played. We assessed the 
relationship between APOEε4 (0-2 alleles) and CTE stage. The APOEε4 genotype was defined by two 
SNPs: rs429358 and rs7412. DNA was extracted from brain tissue using a Qiagen QIAamp DNA 
extraction kit (Qiagen, Valencia, CA, USA) and genotyping of the SNPs was conducted on the TaqMan 
assays (Applied Biosystems, Foster City, CA, USA). Among football players only (n= 85), we assessed 
the interaction of APOEε4 with years of play with an additive model using ordinal logistic regression. Age 
of death was controlled for in each model. 
 
Results: APOEε4 was significantly associated with CTE stage (OR=2.99 for an increase in 1 stage, 
p=0.006). This indicates that for each additional allele, the odds of increasing 1 stage is 2.99. Among 
football players, the interaction between APOEε4 and years of play was significantly associated with CTE 
stage (p=0.024). In analyses stratified by median years of play (high ≥ 14 years, low < 14 years), APOEε4 
had a greater effect on CTE stage among those with low exposure compared with high exposure 
(OR=13.57 for low exposure; OR=2.18 for high exposure). 
 
Conclusion: Among people with CTE, APOEε4 may be a risk factor for disease severity with a larger 
effect at low levels of RHI exposure. 

 
 
 
 



13 
 
Morphology changes correlated with reduced flow areas in the trabecular outflow 
pathway in human primary open angle glaucoma 

Jeannie Xu BA 1, Lihua Gong MS 1, Elliott DK Cha MS 1, Haiyan Gong MD/PhD .1 1 Boston 
University School of Medicine, Department of Ophthalmology, Boston MA, USA 

Primary open-angle glaucoma (POAG) is a leading cause of vision impairment resulting in 
blindness. One of the main risk factors associated with POAG is an elevated intraocular 
pressure (IOP). IOP is maintained though the production and drainage of aqueous humor in 
the anterior chamber of the eye. Aqueous humor drains mainly through the trabecular outflow 
pathway, where the greatest resistance to outflow occurs at the subendothelial region of the 
inner wall of Schlemm’s canal (SC). However, the exact cause of outflow resistance  
producing increased IOP remains unknown. Previous research has shown that the trabecular 
outflow pattern is segmental. By measuring percent effective filtration length (PEFL), it was 
determined that there are varying areas of active and inactive flow along the limbus of the eye. 
In this study, we tested our hypothesis that an accumulation of extracellular basement 
membrane proteins along the inner wall endothelium of SC results in a higher percent 
continuity of basement membrane. Increased basement membrane causes an obstruction of 
flow to the SC, therefore increasing outflow resistance and inactive flow areas in POAG eyes 
compared to normal eyes. 

Five pairs of POAG eyes and six pairs of normal eyes were perfusion-fixed with polystyrene 
fluorescent microspheres in the anterior chamber, processed, and analyzed using global 
imaging, confocal microscopy, and electron microscopy. Each eye was categorized into areas 
of active and inactive flow by measuring the PEFL along three regions in trabecular outflow 
pathway: the trabecular meshwork, the inner wall of SC, and the episcleral veins. Basement 
membrane continuity was measured by length and calculated with ImageJ. A Mann-U Whitney 
test was used to analyze the results. 

POAG eyes had significantly increased PEFL compared to normal eyes in all three 
regions of the trabecular outflow pathway (p<0.01). In both normal and POAG eyes, 
significantly lower basement membrane continuity was found in active flow areas 
compared to inactive areas (p<0.05). 

Since there are significantly increased inactive flow areas in POAG eyes, the increase in 
basement membrane continuity in inactive areas may indicate that basement membrane 
accumulation contributes to decreased outflow. 
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Long-term Patient Reported Outcomes (PRO) after Moderate and Severe Injuries 
at an Urban Level 1 Trauma Center 
 
Michel Apoj1 BS, Juan Herrera-Escobar2 MD, Adil Haider2 MD, MPH, George Kasotakis1 MD, 
MPH. 1Boston Medical Center (BMC); 2Center for Surgery and Public Health, Department of 
Surgery, Brigham and Women’s Hospital (BWH) 
 
Introduction: Most trauma centers do not monitor long-term patient-centered outcomes. This 
prevents health-care professionals from prioritizing outcomes that are meaningful to patients 
and their families’.  The Institute of Medicine has recently recommended for post-discharge 
Patient Reported Outcomes (PRO) to be part of trauma registries. We sought to determine the 
feasibility of collecting long-term PRO’s into current trauma registries, and to describe these at 6 
and 12-months after injury. 
 
Methods: 119 trauma patients were admitted to Boston Medical Center (BMC) and met our 
inclusion criteria: age > 18 years; had an Injury Severity Score (ISS) of ≥ 9; and were discharged 
alive. They were contacted at 6 or 12-months post injury and a standardized phone 
questionnaire was provided that assessed PRO: Health Related Quality of Life (HRQoL), Post-
Traumatic Stress Disorder (PTSD), return to work, residential status, and healthcare utilization. 
 
Results: Sixty-five (57%) were reachable and agreed to provide data: 35 and 30 at 6 and 12-
months, respectively. Thirty-seven (33%) patients could not be contacted, five (4%) patients 
refused to participate, and seven (6%) patients were interested in participating at another time 
but were not reached again. A fourth of the patients were readmitted to the hospital due to their 
injury, almost a third were screened  positive for PTSD, almost a third now need living 
assistance without prior need, and more than a third had to stop working after their injury. 
 
Conclusions: Collecting HRQoL and PRO at 6 and 12-months post-injury demonstrated how a 
great number of patients deal with physical and emotional complications a long time after their 
original traumatic injury. Collecting PRO’s on an ongoing basis will allow healthcare 
professionals to be more pragmatic in the way they accommodate and address those 
uncharacterized needs. Further techniques that enhance the data collection process and 
increase the response rates are needed before PRO’s can be effectively routinely collected 
across the United States. 
 
 
 

Understanding Readmission Rates Among Trauma Patients that Leave Against 
Medical Advice (AMA) 
 
Nalini Balakrishnan, Misbah Mohammed MPH, Joe Blansfield NP, Heidi Wing, George 
Kasotakis MD, MPH and Peter Burke MD 
 
Boston University Medical Center 
 
Introduction: Trauma readmissions present clinical consequences for the hospital and may be 
preventable. Studies have shown that predictors of readmission include male sex, black race,  
government insurance as well as discharge against medical advice (AMA). However, few 
studies have specifically reviewed the readmission population among trauma patients who 
leave AMA. The objective of this research is to identify predictors of AMA patients as well as of 
AMA patients who are readmitted, defined as returning within 7 days to BMC. The results of this 
study could be used to reduce readmission rates among trauma patients at BMC and at other 
trauma centers by identifying the high risk population in advance and attempting mitigation 
measures. 
 
Methods: Patients (at least 15 years old) admitted to the trauma service at Boston Medical 
Center (BMC) between January 1, 2008 and June 30, 2015 and left AMA were analyzed and 
compared to trauma patients who did not leave AMA. 
 
Results: There were 13,416 patients, of which 3.74% (n=502) left the trauma service AMA. The 
mean age of patients who left AMA was 38.15 years with a mean length of stay of 2.22 days 
compared to the mean age of total trauma patients of 41.88 years and mean length of stay of 
4.34 days. 25.30% (n=127) of the 502 patients who left AMA returned to BMC within 7 days. 
AMA patients with readmission include male sex, insurance, positive for alcohol on admission, 
mechanism of injury, and complications during visit. 
 
Conclusion: The data is limited due to lack of patient admission data from surrounding 
hospitals and whether patient died after leaving the trauma service. The limitations prevent the 
identification of a true readmission rate amongst patients who leave AMA. However, it is still 
important for BMC to recognize that 25.30% of patients who leave AMA return back to the same 
hospital. These results are important and a first look at readmission rates among a unique 
population. Better understanding of this population will allow focused intervention hoping to 
prevent patients from leaving AMA and requiring readmission which compromises optimal care. 
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Postoperative Radiographic Evaluation Following Adult Spine Deformity 
Correction 
 
Patrick Curtin BS, Chandrakanth Boddu MD, Brian Grottkau MD. Massachusetts General 
Hospital, Department of Orthopaedic Surgery 
 
Introduction: It is current practice at many institutions to obtain radiographs at every 
postoperative follow-up after adult spinal deformity (ASD) surgery. Recent studies have shown, 
however, that radiological surveillance may have minimal clinical use. Additionally, radiographs 
may generate unnecessary radiation exposure and increase cost to both the patient and the 
healthcare system. This study aimed to identify the time interval from initial surgery to abnormal 
radiograph finding and determined how it influenced clinical decisions on the need for revision 
surgery. We hypothesized that radiological surveillance would have low clinical usefulness. 
 
Methods: We performed a retrospective cohort study of 49 adult spinal deformity patients who 
underwent correction surgery between 2007 and 2011. Approval from the Institutional Review 
Board was obtained prior to start of the study. Data was collected by retrospective chart and 
radiograph review. All postoperative clinic notes were reviewed for follow-up date, hardware 
position and radiographic abnormalities, and indication for revision surgery. These factors were 
used to calculate an odds ratio for specific postoperative time intervals, as well as for 
radiograph findings irrespective of time. Cumulative hazard rate for routine postoperative 
radiographic evaluation was calculated using the Nelson–Aalen estimator. 
 
Results: Three significant radiograph findings were identified. Pedicle screw pullout and 
bilateral rod failure were significantly associated with a need for revision surgery, and halo 
around screw was significantly associated with requiring no change in management. A 
statistically significant diagnostic odds ratio was obtained for needing revision surgery when 
abnormal radiographs were obtained at all postoperative time intervals (<3 months, 3-6 months, 
7-12 months, 13-24 months, 25-36 months and 37-60 months). We noted a steady decrease 
from the first to the last postoperative follow-up time interval in the cumulative hazard rate for 
routine postoperative radiographic evaluation. 
 
Conclusions: Our results indicate that it is an acceptable practice to obtain postoperative 
radiographs after ASD surgery at all postoperative time intervals, which does not support our 
initial hypothesis. This is due to the statistically significant diagnostic odds ratio at all 
postoperative follow-up time intervals, in addition to the abnormal postoperative radiographic 
findings (pedicle screw pullout and bilateral rod fracture) that indicated a need for revision 
surgery. As the duration of follow-up after index ASD surgery increases, the unnecessary 
exposure to radiation while obtaining radiographs keeps decreasing. We need to identify 
strategies for reducing exposure to radiation in the early period of postoperative follow-up  
 

Modeling the Relationships Among Late-Life Body Mass Index, Cerebrovascular 
Disease, and Alzheimer’s Disease Neuropathology in 1,421 Participants from the 
National Alzheimer’s Coordinating Center Neuropathology Data Set 

Jonathan Duskin, BA,a Michael L. Alosco, PhD, a,b Lilah M. Besser, MSPH,c Brett Martin, MS,a,d Christine E. 
Chaisson, MPH,

a,d Neil W. Kowall, MD,a,b,f,g Ann C. McKee, MD,a,b,h-j Robert A. Stern, PhD,a,b,k & Yorghos Tripodis, 
PhD. a,e a Boston University Alzheimer’s Disease and CTE Center, b Department of Neurology, fDepartment of 
Pathology, I Department of Pathology and Laboratory Medicine, k Departments of Neurosurgery and Anatomy & 
Neurobiology, Boston University School of Medicine. C National Alzheimer’s Coordinating Center, University of 
Washington; d Data Coordinating Center, e Department of Biostatistics, Boston University School of Public Health;  
g Neurology Service, VA Boston Healthcare System; h VA Boston Healthcare System, U.S. Department of Veteran 
Affairs; jDepartment of Veterans Affairs Medical Center, Bedford, MA.  
 
Introduction: Identification of risk factors for Alzheimer’s disease (AD) is essential to facilitate early 
disease detection. Higher midlife body mass index (BMI) is a robust risk factor for AD likely related to 
cerebrovascular disease (CVD). However, there is an inverse relationship between BMI and AD risk 
in late-life. Late-life BMI and AD risk, and potential mechanisms at play, remain unclear due to the 
lack of neuropathological studies. Here, we examined the interplay among late-life BMI, CVD, and 
AD neuropathology (ADNP) in an autopsy sample of participants with antemortem diagnosis of 
normal cognition (NC), mild cognitive impairment (MCI), and AD dementia. 
 
Methods: The sample included 1,421 participants from the National Alzheimer’s Coordinating 
Center Uniform Data Set (UDS) and Neuropathology Data Set diagnosed with NC (n=234), MCI 
(n=201), or AD dementia (n=986) at their initial UDS visit. ADNP positive was defined as moderate 
to frequent neuritic plaques and Braak stage III-VI. The Ischemic Injury Scale (IIS) operationalized 
CVD. Joint modeling examined the relationships among repeated measures of BMI, IIS, and ADNP 
in the overall sample, and stratified by initial visit Clinical Dementia Rating (CDR) (0, 0.5, ≥1). 
 
Results: The random intercept for BMI (p<.0001) served as the predictor variable due to minimal 
BMI change (p=0.3028). Analyses controlling for age at death, education, race, sex, and APOE ε4 
showed lower late-life BMI predicted increased odds of having ADNP in the overall sample 
(p<0.001), with effects for those with a CDR of 0 (p=0.0021) and 0.5 (p=0.0012), but not ≥1 
(p=0.2012). BMI did not predict IIS (p=0.2814), but higher IIS scores predicted greater odds of 
having ADNP in the overall sample (p<.0001). BMI and ADNP was not mediated by IIS. 
 
Conclusion: In the largest study to date examining late-life BMI and ADNP, our findings confirm that 
lower late-life BMI confers increased odds for having ADNP. Late-life BMI was not associated with 
CVD, offering one explanation for why late- life BMI may not increase AD risk. ADNP may affect 
brain regions that regulate weight and appetite. Prospective studies that follow participants until 
autopsy are needed to improve understanding on the interaction between BMI and AD progression. 
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Contact Sport Exposure as a Risk Factor for Homelessness 

Danielle J. Eble, BS1, Gianpaolo P. Carpinito, BA1, Jonathan Rothberg MD2, Jennifer I. 
Luebke, PhD1, Philip H. Montenigro, PhD1. 1 Department of Anatomy and Neurobiology, 
Boston University School of Medicine, Boston, MA; 2 Boston Health Care for the Homeless 
Program, Boston, MA 

Introduction: Participation in contact sports is associated with exposure to repetitive head 
impacts and with long-term neurobehavioral impairments. No research to date has 
investigated these associations in homeless individuals. The purpose of this study was to 
examine the role of contact sport exposure in relation to onset of homelessness and changes 
in cognition, mood, and behavior in later life. 

Methods: From May – June 2016, a sample of 120 male, female, and transgender homeless 
respite patients were interviewed in Boston, MA. The interview comprised well-validated 
assessments of cognition (Montreal Cognitive Assessment); mood (Patient Health 
Questionnaire-2, Generalized Anxiety Disorder Scale-2); behavior (Suicide Behaviors 
Questionnaire-Revised); and retrospective self-report measures of head injury, contact sport 
exposure, homelessness,  military service, substance use, and pertinent medical history (Brain 
Injury Screening Questionnaire). Head injury in this study was defined as “a blow to the head 
that resulted in symptoms for any amount of time.” Data analysis was performed using Mann-
Whitney U tests, χ2 tests, and t-tests to compare those with positive to those with negative 
screens for contact sport exposure. 

Results: Participants with a history significant for contact sport exposure were compared to 
participants who did not engage in a contact sport, and who reported < 1 lifetime head injury. 
Statistical significance was set at p-value < 0.05. The contact sport exposure group 
demonstrated significant differences with respect to the control group: an earlier age-of-onset 
of homelessness, a lengthier duration of homelessness, and a higher percentage of 
participants who experienced their first head injury prior to onset of homeless. Contact sport 
exposure was significantly associated with higher frequencies of arrest and positive screens 
for depression, anxiety, and suicidal ideation. 

Conclusion: This study is the first to evaluate the relationships between contact sport 
exposure, homelessness, and neurobehavioral impairment. While preliminary, these findings 
suggest that participation in contact sports is associated with more severe bouts of 
homelessness and increased risk for developing problematic mood and behavioral outcomes. 
Future research would benefit from a larger sample size and longitudinal study design. 

 

Texture analysis of cervical lymph nodes on CT in HIV-positive head and neck cancer 
patients: Comparison study with 18FDG-PET using Contrast-enhanced 18FDG-PET/CT 
imaging 

Hirofumi Kuno, MD, PhD1; Nishant Garg, BA1, 4 ;Margaret N Chapman, MD1; Sara Meibom, MD1; 
Osamu Sakai, MD, PhD1,2,3. Department of Radiology1, Otolaryngology - Head and Neck 
Surgery2 and Radiation Oncology3 Boston Medical Center, 4Boston University School of 
Medicine, Boston, USA 

Introduction: Differentiating nodal metastases from reactive adenopathy in human 
immunodeficiency virus (HIV) infected patients with 18F-FDG PET/CT can be challenging, since 
lymph nodes in HIV positive (HIV+) patients often show increased 18F-FDG uptake1-4

. The 
purpose of this study was to assess the CT textural analysis characteristics of HIV+ and HIV 
negative (HIV-) lymph nodes on 18FDG-PET/CT in order to differentiate nodal metastases from 
disease-specific nodal reactivity. We expect that the two sets of patients will show textural 
feature differences on further analysis of lymph node characteristics. 

Methods: Nine HIV+ head and neck cancer (HNC) patients (7 men, 2 women; 29–62 years; 
median age, 48 years) with 22 lymph nodes (≥10 mm) who underwent contrast-enhanced CT 
with 18FDG-PET for staging followed by pathological evaluation of cervical lymph nodes were 
retrospectively reviewed. Twenty-six HIV- HNC patients with 61 lymph nodes were evaluated as 
control group. Manual segmentation of each lymph node was performed, and an in-house 
developed MATLAB-based texture analysis program extracted 42 texture features from each 
segmented volume5. An ANOVA analysis and mixed linear regression model (Proc MIXED) were 
used to compare the positive lymph nodes with negative nodes in the two enrolled groups. A P 
value of less than 0.05 was considered statistically significant.  

Results: Thirteen (59%) lymph nodes in the HIV+ group and 21 (34%) lymph nodes in the HIV- 
control group were confirmed as positive for metastases. There was no significant difference in 
the SUVmax (P=0.100), node size (P=0.264) and node volume (P=0.533) between positive and 
negative nodes for the HIV+ group, while the SUVmax for the HIV- group showed a significant 
difference (P<0.007). For CT texture analysis, there were 5 histogram features (P=0.003-0.037), 
3 gray-level co-occurrence (GLCM) features (P= 0.031-0.045) and 4 gray-level run-length 
(GLRL) features (P=0.011-0.026) that demonstrated a significant difference in HIV+ patients with 
either negative or positive lymph nodes.  

Conclusion: CT texture analysis may be useful as a noninvasive method to obtain additional 
quantitative information to differentiate nodal metastases from disease-specific nodal reactivity in 
HIV+ head and neck cancer patients.  
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Medicare payment for secondary interpretation of magnetic resonance imaging: 
Claim reimbursement and denial trends from 1999 to 2012  
 
Travis R. Hallett, BA; Jennifer Hemingway, MS; Danny R. Hughes, PhD; Richard Duszak, MD; 
Udo Hoffmann, MD, MPH; Michael T. Lu, MD. Massachusetts General Hospital and Boston 
University School of Medicine 
 
Introduction: Secondary interpretation of diagnostic imaging (providing a second formal report 
for imaging performed at another institution) has been proposed as a method to reduce repeat 
imaging and costs after transfer of patient care. Recently, the Centers for Medicare & Medicaid 
Services (CMS) requested information on current secondary interpretation practices to guide 
future policy as it seeks to reduce the rate of healthcare cost increases. The objective of this 
study was to analyze Medicare trends in billed and denied secondary interpretation services. 
 
Methods: This HIPAA-compliant study was deemed Institutional Review Board exempt. We 
applied Berenson-Eggers Type of Service categorization to Medicare Part B Physician Supplier 
Procedure Summary Master Files to identify all magnetic resonance imaging (MRI) services 
rendered between 1999 and 2012. We targeted MRI given its high cost and high frequency of 
use relative to other imaging modalities. Secondary interpretation services were identified using 
CMS-mandated combined -26 and -77 claims modifiers. The frequency of billed and denied 
services was extracted on a national basis for all MRI services and separately for MRI 
secondary interpretation services. Primary versus secondary interpretation denial rates were 
calculated and compared. 
 
Results: 29.7 million Medicare Part B claims for MRI services were submitted from 1999 to 
2012. Of these, 22,121 (0.07%) had claims modifiers indicating secondary interpretation 
services. Over this period, the relative growth rate in secondary interpretation claims was 
greater than that of primary interpretation (+1370% vs. +107%; compound annual growth rate 
23% vs. 6%). As a percentage of all MRI services, secondary interpretations increased from 
0.03% in 1999 to 0.17% in 2012. Denial rates for secondary interpretations decreased from 
1999 to 2012 (13% to 6.2%), and have reached those for primary interpretations (6.6% vs. 6.2% 
in 2012 for primary and secondary, respectively). 
 
Conclusion: Secondary interpretation of MRI examinations is growing but accounts for less 
than 1% of billed MRI services. Medicare denial rates for these services are decreasing and 
have reached those for primary interpretation services. Further studies to determine the effect 
of secondary interpretations on repeat imaging and overall healthcare costs should be pursued. 
 
 
 
 

The Problem of Pain: Additive Analgesic Effect of Tramadol and Buprenorphine 
in a Patient with Opioid Use Disorder 
 
Cristina Montalvo, MD, MBS; Nicolas Genovese BA, John Renner, MD 
 
Background: The treatment of acute and chronic pain in patients undergoing buprenorphine 
maintenance therapy (BMT) poses a significant challenge for providers. [Explanation of why it’s 
difficult] Anecdotal evidence has suggested the utility of tramadol, a centrally acting opioid 
agonist analgesic, in pain management for those on BMT. Using this case report, we seek to 
bring to attention the use of tramadol as an unexplored potential treatment for pain in 
buprenorphine maintained patients. 
 
Case: Patient is a 56-year-old Caucasian male with history of opiate use disorder on 
buprenorphine/naloxone maintenance therapy 8/2mg BID who was being followed in an 
outpatient mental health clinic for psychopharmacology and psychotherapy. Despite maintaining 
sobriety from opioids for three years, the patient continued to struggle with acute on chronic 
pain secondary to osteoarthritis of his hip and knee that had left him walking with a cane. The 
patient was started on tramadol 50mg TID for acute pain by his PCP while he awaited surgical 
intervention. He reported some analgesic effect with buprenorphine/naloxone but reported 
further improvement in his pain along with greater daily functioning with the additional use of 
tramadol without side effects or withdrawal symptoms. 
 
Conclusion: Patients undergoing opioid agonist therapy, such as BMT, report higher incidence 
of pain and perceived pain compared to non-opioid dependent populations. Current treatment 
recommendations for pain in patients on BMT include discontinuation of BMT therapy or 
addition of an adjunctive opioid analgesic while continuing on maintenance opioids, however, 
determining which medication to use can be difficult as there has been no literature examining 
this issue. Although counterintuitive, in this case, the combination of buprenorphine and 
tramadol demonstrated an additive effect that can be possibly explained by several 
mechanisms. 
 
First, buprenorphine has a low affinity for analgesic receptors and upregulates additional μ 
opioid receptors which may account for its additivity with opioid agonists. Second, tramadol 
also functions by inhibiting neurotransmitter reuptake which provides an alternative mechanism 
for reducing pain transmission. Randomized control studies need to be performed to further 
understand the changes in pain measurement in patients on BMT with tramadol compared to 
other adjunctive analgesic medications. 
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Irritable Bowel Syndrome: Exploring Racial Differences in Quality of Life 
 
Molly Greenshields 12, Mustafa Haroon 1 MD, Gayarti Patel 1 MD, Ling Guo 1 MD,  
Howard Cabral 3 PhD, Corbertt Shelton 1 MD, Christian Weber 12 MD. 1 Boston Medical Center 
2 Boston University School of Medicine; 3 Boston University School of Public Health 
 
Introduction: Irritable Bowel Syndrome (IBS) is a highly prevalent functional gastrointestinal 
disorder that is characterized by abdominal pain with a change in bowel habits. With no cure for 
IBS, treatment is focused on symptom relief and overall quality of life improvement. Despite the 
prevalence of IBS and the importance of quality of life in treatment, little research has been 
done looking at quality of life in a diverse cohort of patients with IBS. We have designed a 
prospective study to examine the quality of life differences among racial subgroups at Boston 
Medical Center using general quality of life and IBS--‐specific quality of life measurements. We 
found significant differences in patients with IBS compared to controls in all racial subgroups. In 
addition, Hispanic patients with IBS scored significantly lower on quality of life scales compared 
to non--‐Hispanic patients with IBS. 
 
Methods: Adult outpatients at Boston Medical Center with IBS (81) and controls (166) were 
prospectively enrolled and sorted based on Rome III criteria questionnaires. Electronic Medical 
Records were reviewed for IBS--‐related encounters to determine number of visits to primary 
care and gastroenterology and statistical significance was determined using Chi--‐squared, 
Fisher exact, and Wilcoxon rank sum test. Clinic records were then evaluated to determine if 
the visit included discussion of chronic abdominal or change in bowel habits. IBS specific quality 
of life was assessed using validated questionnaires (VR--‐12). 
 
Results: Patients with IBS had 2.05 greater number of visits to primary care pertaining to IBS 
compared to the control (p<0.005). Patients with IBS also had an average of 4.37 visits to GI 
clinic compared to 1.69 visits for patients without IBS (p<0.0001). The IBS patient group also 
had 1.63 visits to GI clinic relating to IBS compared to 0.76 visits pertaining to IBS for patients 
without IBS. Within the IBS cohort, non--‐white IBS patients had a 30% greater frequency of 
visits to GI clinic pertaining to IBS compared to white IBS patients (p=0.05). Looking at quality of 
life scores, IBS patients scored an average of 9 points lower on both mental and physical 
aspects of the general quality of life questionnaire (p<0.0001). 
 
Discussion: Patients with IBS showed an increased number of visits to gastroenterology. 
Racial subgroups displayed an increased number of visits, as did the non--‐white subgroup. 
Quality of life scores rom all IBS patients were reduced compared with controls. In addition, 
when looking at racial groups within the IBS patient group, Hispanic patients scored significantly 
lower on quality of life scales than non--‐Hispanic patients. The quality of life data demonstrate 
how much an IBS diagnosis can impact patients and further patient enrollment will allow for 
continued analysis of quality of life data in diverse patient cohorts. 

Defining Hirsutism in a Pre-Pregnancy Cohort 
 
Meghan Hewlett, M.S., M.P.H. a, Lauren Wise, ScD b, Shruthi Mahalingaiah, M.D., M.S. a  
a Department of Obstetrics and Gynecology, Boston University School of Medicine;  
b Department of Epidemiology, Boston University School of Public Health 
 
Introduction: Hirsutism, defined as excess terminal body hair comparable to a male-
pattern distribution, is the most common phenotypic expression of androgen excess. 
Additionally, it is the most common clinical indicator used to identify hyperandrogenism in 
women, which has been shown to be associated with severe reproductive and metabolic 
sequelae. However, the most widely-used assessment of terminal hair growth, the modified 
Ferriman-Gallwey (mFG) scoring system, does not account for racial and ethnic differences in 
the manifestation of body hair growth as its cut-off score for defining hirsutism has been 
shown to overestimate and underestimate the true prevalence of hirsutism in different 
populations. Given the variability in evaluative performance of the mFG system, this study 
aimed to define mFG cut-off scores that are racially and ethnically specific and evaluated 
their association with other manifestations of androgen excess. 
 
Methods: Self-assessed mFG scores, racial and ethnic background, and other clinical data 
were collected from baseline survey questionnaires completed by 1,069 women from the 
Pregnancy Study Online (PRESTO) cohort. Normative cut-off levels to define hirsutism were 
computed using k-means cluster analysis (k=2) for each of the following racial/ethnic groups: 
White (n=704), Hispanic (n=73), and Black (n=39). Subsequent principal component and 
correlation analyses were performed to assess the level of association between mFG score and 
other hyperandrogenic-associated factors including menstrual irregularity and infertility. 
 
Results: An mFG score >6 was observed in 11.95% of women in the total study population. 
Cluster analyses revealed hirsutism cut-off scores of 6, 6, and 7 for White, Black, and Hispanic 
women, respectively. Regarding the study population as a whole, the incidence of infertility 
significantly correlated with mFG score (r=0.001, p=0.030). However, significant correlations 
stratified by racial or ethnic group were not observed. 
 
Conclusion: The classification of abnormal body hair growth may be racially and ethnically 
specific. Further collection of self-evaluations from Hispanic and Black women in particular may 
help to further define cut-offs for hirsutism, elaborate the association between mFG score and 
hyperandrogenic manifestations, and potentially facilitate early identification of occult androgen 
excess disorders within multi-racial and multi-ethnic population studies. 
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Thyroid Cancer Clinical Trials in the United States: Are We Maximizing Impact? 
 
Alan Hsieh, BS 1, Charles Murchison, MD 1, Anand Devaiah, MD 2. 1 Boston University School of 
Medicine, Boston, Massachusetts, USA; 2 Boston Medical Center, Department of 
Otolaryngology–Head and Neck Surgery, Neurologic Surgery, Ophthalmology, Boston, 
Massachusetts, USA 
 
Introduction: Thyroid cancer is the fastest increasing cancer in the United States, representing 
a 3-fold increase since the 1970s. This rapidly changing epidemiology warrants the strategic 
use of clinical trial data to better understand this phenomenon. Since September 2007, all 
ongoing and new clinical trials, have been required to be registered on the publicly-accessible 
database, Clinicaltrials.gov. Despite FDA recommendation to report all results of clinical trials, 
under reporting of negative results persists. This publication bias contributes to redundant 
treatment regimens in clinical trials, and also hinders patients and physicians from being 
properly informed about treatment effectiveness and adverse side effects. By identifying trends 
in treatment regimens and results reporting in our research project, we aim to provide 
recommendations for future research directions that will contribute to ongoing clinical efforts 
towards improving patient survival. 
 
Methods: We gathered thyroid cancer clinical trials, based in the United States, from 
ClinicalTrials.gov. The study title, study design, treatment, results reporting, and cancer types 
were compiled and analyzed. PubMed.gov was used to verify publication rates. 
 
Results: Out of 200 000 studies, 73 investigated thyroid cancer trials, with trial start dates from 
1998 to 2015. Drug studies were the overwhelming majority, composing 97% of all trials. The 
most common drugs, Sorafenib and Vandetanib, were studied in 20% of trials, and all other 
drugs were represented in 3 or fewer trials. Among treatment types, 14% included radiation 
therapy and 4% included surgery. We found that just 38% had their results reported on 
Clinicaltrials.gov, 13% had their results published in a medical journal, and 60% of these 
publications reported positive results. 
 
Conclusion: Our investigation of American thyroid cancer clinical trials revealed primarily drug 
trials paired with standard treatments, with radiation and surgery underrepresented. There was 
minimal redundancy among drug trials. With the discovery of multikinase inhibitors, 
considerable advances have been made in clinical trials, especially in the treatment of 
advanced cases refractory to standard treatments. However, we found that publication rates 
were low, despite FDA requirements to report results. We recommend more balanced studies 
of therapeutics and peer-reviewed reporting of positive and negative trial results. 
 
 
 

Demographic Correlation of ethnicity and race with vitamin D status across 
seasonal variations at Boston Medical Center 
 
Shawn Jin BS, Michael F. Holick PhD/MD. Boston University School of Medicine, Boston Medical 
Center 
 
Introduction: Vitamin D is essential for people year around. Vitamin D deficiency is a global 
health problem that could result in serious medical complications. Previous studies suggest that 
being a non-white race, below college education, obesity, high low density cholesterol levels, 
lack of access to daily milk consumption and general poor health all contribute to lower vitamin D 
status. Knowing Boston Medical Center (BMC) provides services to a diverse patient population, 
we hypothesize that whites will have a higher proportion of sufficient vitamin D status when 
compared other races such as Blacks, Asians and Hispanics.  
 
Methods: We obtained data from the clinical data warehouse in the time span of 2011 to 2015 at 
BMC and performed statistical analysis using R. We averaged the vitamin D status for each 
season stratified by race and ethnicity. We then plotted the results on line graphs. 
 
Results: We found that deficiency and insufficiency continues to be a major problem at BMC 
where only 11% and 47% of mothers and infants are sufficient respectively. However, there is a 
continuous trend of improvement in vitamin D status across all races and ethnicities here at 
BMC.  
 
Conclusion: Although we do not know the direct cause of this welcomed improvement in vitamin 
D status, we suspect it could be increased patient education and awareness. Another finding is 
the race difference and ethnicity difference seen in vitamin D status where people with fairer skin 
will have better vitamin D status. This would mean that more work needs to be done to close the 
gaps between races and ethnicities in terms of vitamin D status. We wish to compare the vitamin 
D status of infants and mothers year by year. Additionally, we want to look into mothers with 
multiple pregnancies, and how her vitamin D status changed from pregnancy to pregnancy. We 
would also want to look at the changes of vitamin D status from the first infant to subsequent 
infants of the same mother. 
 
 
 
 
 
 
 
 
 



20 
 
Examining the predictive value of urine drug tests for use in determining 
breastfeeding eligibility for pregnant women with opioid use disorder 
 
Kathleen Joseph 1, Elisha Wachman MD 2, Davida Schiff MD 2 1 Boston University School of 
Medicine. 2 Boston Medical Center, Department of Pediatrics 
 
Introduction: Breastfeeding in infants exposed to substances in-utero decreases 
severity of withdrawal. Current national guidelines advise against breastfeeding in 
women with substance use disorder (SUD) with aberrant third trimester urine drug 
tests (UDT), utilizing third trimester sobriety as a proxy for postnatal sobriety. However, 
no studies have examined whether prenatal UDT are predictive of postnatal substance 
use in women with SUD. This study examines the correlation between prenatal and  
postnatal UDT in women with SUD. 
 
Methods: A retrospective review of 577 pregnant women with SUD on maintenance therapy 
who received prenatal care at Boston Medical Center between 2006 and 2015 was performed. 
Bivariate statistics (t-tests for continuous and Chi-square for categorical variables) were used 
to compare sociodemographic characteristics between women with at least one aberrant third 
trimester UDT and those with no aberrant third trimester UDT. An aberrant UDT was defined 
as a positive test for barbiturates, benzodiazepines, cocaine, methadone, buprenorphine, 
opiates, or oxycodone, with no prescriptions containing the substance or known cross- 
reactant. Sensitivity and positive predictive values were calculated comparing third trimester 
UDT and postnatal UDT results. 
 
Results: Compared to women with at least one aberrant third trimester UDT, women with no 
aberrant third trimester UDT had more prenatal visits, greater adequacy of prenatal care, 
higher rates of buprenorphine maintenance at delivery, and fewer first and second trimester 
aberrant UDT. When correlating any third trimester UDT and postnatal UDT, the sensitivity was 
48.0% (38.9-57.1%) and the positive predictive value was 33.1% (26.4-40.6%). When 
correlating UDT 30 days prior to delivery and postnatal UDT, the sensitivity value was 23.5% 
(16.6- 32.2%), the specificity was 88.1% (84.7-91.0%), and the positive predictive value was 
34.9% (25.0-46.3%). 
 
Conclusion: Third trimester UDT results, and particularly 30 days prior to delivery, do not 
predict postnatal UDT results. In women with SUD engaged in maintenance therapy and 
primary care, UDT may not be the appropriate measure for determining breastfeeding 
eligibility. 

 

 

VALOR Investigation of Reproductive/Gynecological Health Problems among 
Deployed Women Veterans Exposed to Military Sexual Trauma 
 
Jennifer J. Liang 1, Aasia S. Romano 2,3, Alexandra Klein 2, Aaron Harwell 2, Michelle J.  
Bovin 1,4, Jonathan D. Green 1,2, Brian P. Marx 1,4, and Ann M. Rasmusson 1,2,5 . 1 Boston 
University School of Medicine, 2 VA Boston Healthcare System, 3 Harvard Medical School, 
Department of OBGYN, 4 National Center for PTSD at VA Boston Healthcare System,  
5 National Center for PTSD, Women’s Health Science Division, Dept. of Veterans Affairs 
 
Introduction: Military sexual trauma (MST) occurs all too frequently and contributes to post-
traumatic stress disorder (PTSD) in veterans. Prior small pilot studies suggest that women 
with PTSD who have been victims of sexual assault are likely to avoid or react adversely to 
Obstetric/Gynecological (Ob/Gyn) care. We examined the associations between MST, PTSD, 
and attitudes regarding Ob/Gyn health care in a large sample of female veterans to better 
understand and improve their experiences in the Ob/Gyn clinic. 
 
Methods: Participants were veterans enrolled in Project VALOR (Veterans’ After- discharge 
Longitudinal Registry), and included those who had been deployed to Afghanistan or Iraq and 
who had undergone a mental health evaluation at a VA facility. The registry intentionally 
oversampled women, such that the sample includes an equal number of men and women.  
Female participants were asked to complete a survey regarding their attitudes toward and 
experiences with Ob/Gyn health care. PTSD was assessed using established criteria for the 
PTSD Patient Checklist for the DSM-5. Participants were also asked if they had been exposed 
to MST. Ob/Gyn survey responses were analyzed using Chi squared tests or Wilcoxon rank 
sum tests.  
 
Results: 141 respondents completed all measures of interest. Participants were divided into 
four groups: women with neither PTSD nor MST (n=40), both PTSD and MST (n=40), only 
PTSD (n=31), and only MST (n=30).  Compared with women who had neither PTSD nor MST, 
women who experienced MST (with or without PTSD) were significantly more likely to 
experience emotional distress (p<0.01) and physical discomfort (p<0.01) during pelvic exams 
and to be afraid of their Ob/Gyn physician (p<0.01). 
 
Conclusion: Results suggest that female veterans with MST may experience greater difficulty 
with their Ob/Gyn care.  More attentive screening and accommodation in Ob/Gyn clinics for this 
vulnerable patient population is important for providing thoughtful and effective Ob/Gyn care. 
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The Effect of Ambulatory Status on Outcomes of Percutaneous Vascular 
Interventions and Lower Extremity Bypass for Critical Limb Ischemia in the 
Vascular Quality Initiative    
Kimberly Lu BA1, Marc L. Schermerhorn MD2, Virendra I. Patel MD3, Alik Farber MD1, Jeffrey Kalish 

MD1, Mohammad H. Eslami MD MPH1, Denis Rybin PhD4, Gheorghe Doros PhD4, Jeffrey Siracuse 

MD1. 1Division of Vascular and Endovascular Surgery, Department of Surgery, Boston University School 

of Medicine, Boston Medical Center, Boston, MA, 2Division of Vascular and Endovascular Surgery, Beth 

Israel Deaconess Medical Center, Boston, MA, 3Division of Vascular and Endovascular Surgery, 

Massachusetts General Hospital, Boston, MA, 4Department of Biostatistics, Boston University, Boston, 
MA 

Introduction: Ambulatory status has been shown to be an important predictor of postoperative 
morbidity and mortality in treating critical limb ischemia (CLI). We sought to assess whether ambulatory 
status affects contemporary practice patterns for using percutaneous endovascular interventions (PVIs) 
or lower extremity bypass (LEB) to treat CLI, and to examine the respective clinical outcomes of the two 
revascularization options based on ambulatory status. 

Methods: The Vascular Quality Initiative (2010-2015) was queried for patients undergoing PVIs or 
LEB for CLI. Ambulatory status was classified as ambulatory, ambulatory with assistance, and non-
ambulatory (composite wheelchair bound and bedridden). Perioperative and postoperative outcomes 
were recorded. Multivariable analyses were performed to identify the effect of ambulatory status. 

Results: There were 11522 ambulatory (PVI 63%, LEB 37%), 4443 ambulatory with assistance (PVI 67%, 
LEB 33%), and 1732 non-ambulatory (PVI 77%, LEB 23%) patients with CLI treated. Perioperative 
mortality for ambulatory patients was PVI 1.5% and LEB 1.7% (P = .46), ambulatory with assistance was 
PVI 3.0% and LEB 3.1% (P =.87), and non-ambulatory was PVI 4.7% and LEB 4.9% (P = .92), (P < .001 
overall). Worsening status is associated with higher perioperative complications with LEB. Multivariable 
analysis showed that ambulatory with assistance and non-ambulatory patients had a higher risk for 
mortality overall.  When comparing PVI to LEB by ambulatory status, ambulatory patients had no 
differences in perioperative survival, long-term survival, or major amputation at one year comparing 
treatment type. For ambulatory with assistance patients, LEB had a higher risk of perioperative mortality 
(HR 1.74, 95% CI 1.1-2.77, P = .017), but no differences in long-term survival, or major amputation. Non-
ambulatory patients did not independently have any differences between LEB and PVI in outcomes. 

Conclusions: In the Vascular Quality Initiative, as ambulatory status declines, perioperative morbidity 
and mortality increase. Impaired ambulatory patients are more likely to receive percutaneous vascular 
interventions than lower extremity bypass for the treatment of critical limb ischemia. For ambulatory 
patients, PVI and LEB showed no differences in perioperative outcomes, long-term survival, or major 
amputation at one year. However, for ambulatory with assistance patients, perioperative survival is better 
for PVI than for LEB, although there is no difference in long-term survival. Therefore, patients with 
impaired ambulatory status may benefit more from percutaneous vascular interventions than lower 
extremity bypass for the treatment of critical limb ischemia. 

Precursors and Prognosis of Traumatic Brain Injury in the Framingham Heart 
Study 
 
Haares Mirzan; Ethan Johnson; Matthew Huang; Kaeden McClintock; Hannah Bowlin; Rhoda 
Au, PhD, Framingham Heart Study 
 
Introduction: Traumatic brain injury (TBI) has been associated with a wide range of 
neurocognitive deficits, which include heightened risks for depression, post-traumatic stress 
disorder, Parkinson’s disease, and Alzheimer’s disease. Prior studies have largely focused on 
soldiers or elite athletes, but this project encompasses a large cohort study of the general 
population. The research goals include determining the prevalence of TBI and head injury in 
the Framingham Heart Study (FHS) research participants. 
 
Methods: We evaluated the Generation III cohort of the FHS for instances of head injury or loss 
of consciousness and traumatic brain injury as defined by the American Congress of 
Rehabilitation Medicine. Verified cases of TBI included one or more of the following: Loss of 
consciousness, post- traumatic amnesia, alteration in mental state at the time of injury due to 
the injury, or focal neurological deficits at the time of injury due to the injury. Cases where TBI 
diagnostic criteria was not verified were classified as possible TBI. We conducted descriptive 
statistics on this compiled data to determine head injury, loss of consciousness, and traumatic 
brain injury prevalence. 
 
Results: Of the generation 3 cohort (n=4543), 50.9%±1.5% (95% CI) had no history of TBI, 
32.8%±1.4% (95% CI) had an unknown history of TBI, 2.2%±0.4% (95% CI) had a verified 
history of TBI, and 14.1%±1.0% (95% CI) had a possible history of TBI. 50.2%±1.5% (95% CI) 
had no history of head injury, 8.5%±0.8% (95% CI) had an unknown history of head injury, 
17.9%±1.1% (95% CI) had a history of head injury, and 23.4%±1.2% (95% CI) had a history of 
loss of consciousness. Of those with a history of head injury (n=815), 12.1%±2.2% (95% CI) 
had a verified instance of TBI and 78.2%±2.8% (95% CI) had a possible instance of TBI. 
 
Discussion: The prevalence of verified TBI in the FHS Generation 3 cohort demonstrates the 
importance of identifying and treating TBI in the general population. Due to the high proportion 
of research participants with possible and unknown histories of TBI, the true prevalence of TBI 
could be much higher than the confirmed verified TBI proportion. Goals for future research 
include analyzing the effect of head injury and TBI on long-term neurocognitive performance 
and developing a risk profile system to identify which activities and occupations involve the 
highest levels of head injury exposure. 
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Impact of a multifaceted practice-based intervention on the effectiveness of urine 
drug testing as a risk-mitigation strategy in patients prescribed opioids 

Christine Park, BS, Marc LaRochelle, MD, MPH, Jane Liebschutz, MD, MPH. Boston University 
School of Medicine, Boston Medical Center 

Introduction: There is an estimated 5-8 million Americans that are prescribed opioids for 
chronic pain management, and overdose deaths due to prescription opioids have increased 
four times over the last decade. Urine drug tests (UDT) are recommended to monitor patients 
on long-term opioid medications. However, there is little data on how providers respond to 
unexpected UDTs that may signal misuse or diversion. We investigated the effectiveness of 
UDTs as a risk- monitoring tool for patients. 

Methods: We conducted a subgroup analysis of TOPCARE, a cluster randomized clinical trial 
of a multifaceted intervention to improve management of patients on long term opioid 
prescriptions at Boston Medical Center and affiliated community health centers. Providers 
were randomized into the control and intervention condition. The intervention condition 
included a nurse care manager with expertise in opioid pain management and facilitating 
collection and interpretation of UDTs. We included adult patients with an active prescription for 
oxycodone (within the prior 30 days) that also had a UDT that did not detect oxycodone. The 
medical record was reviewed to identify the following outcomes within 180 days of follow- up: 
1) acknowledgement by the medical team of the unexpected UDT result, 2) time to a repeated 
UDT with an expected oxycodone result OR a change in the dosage of the patient’s opioids. 
We compared the outcomes between the groups using chi- squared analysis and cox-
regression survival model for the first and second outcome, respectively. 

Results: There were 77 negative oxycodone UDT results in the intervention group and 42 
negative oxycodone UDT results in the control group. A member of the clinical team 
acknowledged 47/77 (61%) of the outcomes for the intervention group and 13/42 (31%) of the 
outcomes for the control group (p=0.002). The median time to an expected oxycodone UDT or 
change in opioid dosage for the intervention group was 56 days and 144 days for the control 
group. The hazard ratio for time to the combined outcome was 2.8 (95% CI 1.7-4.5) for 
intervention versus control patients. 

Conclusion: A multifaceted intervention that included an expert nurse care manager 
increased the recognition of and response to unexpected negative oxycodone UDTs in 
patient’s prescribed oxycodone. 

 
 
 

Effects of Acute Exercise on Regional Cerebral Blood Flow 
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Healthcare System, Boston, MA; 3 Department of Psychiatry, Boston University School of 
Medicine, Boston, MA 

Background: Acute aerobic exercise has been shown to improve cognitive function and 
increase global cerebral blood flow (CBF). However, details about changes in regional CBF 
during exercise have not been extensively studied. Given specific associations between 
fitness and the cognitive domains of memory and executive functioning, observing exercise-
induced changes in regional CBF could provide insight into the mechanism by which acute 
exercise improves cognitive functioning. The aim of the current project is to develop novel 
methods to observe changes in regional CBF during exercise compared to rest using 
Magnetic Resonance Imaging (MRI). Given the novelty of the proposed project, important 
considerations and methodological challenges were considered. 

Methods: I conducted a comprehensive review of current literature evaluating the effects of 
chronic and acute exercise on cerebral blood flow, as well as the cardiopulmonary response to 
changes in exercise intensity. Next, I compiled a list of important methodological 
considerations, some of which are head motion during MRI acquisition, a nonlinear vascular 
response to exercise intensity, and monitoring heart rate in an MRI environment, to be 
addressed in study design. Finally, I synthesized prior literature to develop an optimal protocol 
assessing accurate, real-time effects of exercise on CBF within an MRI environment. 

Results: We plan to recruit young healthy adults to undergo cardiopulmonary (CPX) testing to 
assess baseline fitness level and functional MRI to evaluate regional CBF at rest and during 
exercise. During the latter fMRI acquisition, participants will complete an acute exercise 
program using a MRI-compatible stair stepper to manipulate exercise intensity (40-80% of 
MHR) within a blocked design with alternating exercise and rest blocks. This block design 
was to address the head motion where during a rest the heart rate is still elevated. Lastly, the 
nonlinear vascular response to exercise was addressed by using specific exercise intensities 
above and below 70% of MHR. 

Conclusion: The proposed study design represents a novel method to evaluate the effects of 
exercise on regional CBF within an MRI environment. Although the protocol takes into 
account many anticipated limitations, additional concerns such as head motion will still be a 
significant issue with a block design, which must still be resolved. 
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Introduction: In the United-States, foreign-born individuals often lack a regular source of care 
due to multiple barriers to accessing and utilizing primary and specialty healthcare. As a result 
of barriers such as linguistic differences, lack of cultural competency, and perceived 
discrimination, foreign-born individuals tend to utilize emergency departments (ED) for their 
non-emergent and acute health issues. Thus, because the ED often serves as an entry point to 
healthcare, it is essential to understand the barriers unique to emergency medicine. The 
purpose of this current study was to develop a comprehensive and culturally appropriate survey 
to implement among low English proficient patients in the Boston Medical Center (BMC) ED, in 
order to determine the barriers that foreign-born patients face when seeking emergency 
healthcare. 
 
Methods: Researchers initially reviewed the literature to develop the preliminary survey. 
Additionally, one focus group was conducted with 22 interpreters from BMC’s Interpreter 
Services Department to provide additional culturally appropriate feedback on the survey. The 
focus group was digitally recorded and rapid coding was used to analyze the qualitative data  
and revise the survey. 
 
Results: The information from this focus group not only helped further develop the primary 
survey but also provided additional perspectives on the possible barriers to emergency care for 
the population of interest. Specifically, this discussion brought to light significant differences in 
interpretations between cultures, particularly in regard to questions about age, education, and 
beliefs about traditional vs. non-traditional healthcare. Additionally, interpreters emphasized the 
need to assess patient fears about the possible risks of seeking healthcare, including concerns 
about confidentiality, immigration status, and the financial burden of a hospital visit. 
 
Conclusion: In order for foreign-born individuals to receive quality emergency healthcare, 
providers need to be informed about the barriers that patients face when seeking care in an ED. 
Studying these barriers can be accomplished by collaborating with a variety of professionals, 
such as medical interpreters, who regularly interact with patients and who can ensure that 
survey instruments and research is culturally sensitive and conducted in an appropriate manner 
among foreign-born individuals. 
 
 
 

The Use of Serum Vitamin D levels as a Prognostic Indicator of Thyroid Cancer 
Stage in Thyroidectomy Patients 

Anita Sulibhavi BA, Scharukh M. Jalisi MD, David B. McAneny MD, Gerard M. Doherty MD, 
Michael F. Holick MD, Pieter J. Noordzij MD. Department of Otolaryngology, Boston Medical 
Center 

Introduction: Decreased serum vitamin D levels have been associated with Hashimoto’s 
disease, an autoimmune condition of the thyroid, as well as increased prevalence and higher 
staging of breast cancer, colon cancer, and prostate cancer. Many patients with potential 
thyroid cancer undergo thyroidectomy (removal of the thyroid) after which a definitive cancer 
stage is assigned. This project sought to understand whether vitamin D is of use as a 
prognostic factor in the staging and aggressiveness of thyroid cancers by looking at patient 
vitamin D values preceding thyroidectomy and comparing these to the staging of the cancer. 
Based on previous literature and studies, the hypothesis was that higher cancer stages will be 
associated with lower serum vitamin D levels in the year leading up to thyroidectomy. 

Methods: A retrospective chart review was performed investigating thyroid cancer patients 
who underwent thyroidectomy at Boston Medical Center from 2000 to 2015. Data collected 
included pre-thyroidectomy and post-thyroidectomy serum vitamin D levels and associated 
collection dates, cancer stage, thyroid cancer subtype, hospital length of stay, and patient 
demographics including age, race, and gender. Mean pre- thyroidectomy vitamin D levels and 
standard deviations within each thyroid cancer stage (I through IV) were calculated. An ANOVA 
test was performed to determine whether the differences between these means were 
statistically significant. 

Results: 676 patients were initially reviewed, of which 393 patients fit inclusion criteria and 
were included in the data analysis (320 females, 73 males). The ANOVA test demonstrated 
no statistically-significant differences between the mean pre- thyroidectomy vitamin D levels 
of thyroid cancer stages I through IV (p = 0.2925). 

Conclusions and Further Studies: Vitamin D levels do not appear to be useful for 
prognostic use in thyroid cancers, based on statistical analysis. Further analysis is 
forthcoming to examine data by; 1) gender, to account for differences in vitamin D 
metabolism and higher thyroid cancer incidence in females, 2) age, as thyroid cancer stages 
higher than II cannot be assigned to anyone under the age of 40, 3) season, to account for 
seasonal variations in vitamin D levels, and 4) thyroid cancer type. 
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Background: As life expectancies rise and the percent of adults over the age of 65 increases, it is important to 
study the cognitive changes that occur with aging. Previous studies have demonstrated that aging leads to cognitive 
decline, and that older adults with higher fitness levels experience less age-related cognitive decline. However, few 
studies have examined how the influence of fitness on brain structure mediates cognitive performance. This project 
seeks to answer this question by studying whether brain volumes statistically mediate the relation between 
measures of heart rate (peak heart rate and heart rate reserve) and memory. We predicted that, among older 
adults, these measures of heart rate are positively associated with the volume of the hippocampus and frontal 
cortices, and the integrity of these structures in turn mediates cognitive performance. 

Methods: Twenty-nine healthy older adults underwent neuropsychological testing to evaluate verbal and non-verbal 
memory and structural MRI to evaluate regional brain volumes using FreeSurfer, a semi-automated image analysis 
software. Measure of peak heart rate and heart rate reserve were also obtained via a treadmill-based progressive 
maximal exercise test. We first assessed associations between the heart rate measures and memory, followed by a 
mediation analysis to determine if brain volumes mediate the relation between measures of heart rate and memory. 

Results: 

1 The volume of the left precuneus significantly mediates the relationship between higher peak heart rate and 
better total memory performance (p<0.05, CI [-0.0117, -0.002]). The correlation coefficient (b) for the 
relationship between peak heart rate and total memory performance is 0.0074, and when we remove the 
effect of the left precuneus volume, b decreases to 0.0027. 

2 The volume of the left precuneus significantly mediates the relationship between higher peak heart rate and 
better verbal memory performance (p<0.05, CI [-0.0123, -0.002]). The value of b for the relationship between 
peak heart rate and total memory performance is 0.0089, and when we remove the effect of the left precuneus 
volume, b decreases to 0.0037. 

3 The volume of the left superior frontal volume significantly mediates the relationship between higher heart rate 
reserve and better visual memory performance (p<0.05, CI [-0.0145, -0.0024]). The value of b for the 
relationship between peak heart rate and total memory performance is 0.0172, and when we remove the effect 
of the left superior frontal volume, b decreases to 0.0124. 

4 The volume of the left hippocampus significantly mediates the relationship between higher peak heart rate and 
better verbal memory performance (p<0.05, CI [-0.0065, -0.003]). The value of b for the relationship between 
peak heart rate and total memory performance is 0.0065, and when we remove the effect of the left hippocampal 
volume, b decreases to 0.0019. 

Conclusions: We found that certain brain volumes do statistically mediate the relation between measures of heart 
rate and memory. These results suggest that better-preserved brain structures may be responsible for the improved 
preservation of cognitive abilities in older individuals with higher fitness. In particular, higher peak heart rate was a 
strong predictor of verbal and total memory, a relation that was mediated by volumes of key structures in the memory 
network including the left precuneus and hippocampus. 

 

Tertiary Pattern Grade 5 Prostate Cancer in the Haitian-Creole Speaking Prostate 
Cancer Population 
 
Nicholas Thoreson, Alexander E Rand MD, Carmen Sarita-Reyes MD2, Mahmoud L  
Soliman MD, PhD 2, Lei Li MD 2, Muhammed M Qureshi MBBS 1 and Ariel E Hirsch MD 1. 
1 Department of Radiation Oncology, 2 Department of Pathology, Boston Medical Center, 
Boston University School of Medicine 
 
Background: We have previously shown significantly improved mortality outcomes for prostate 
cancer patients who spoke Haitian-Creole, with an odds ratio of 0.18 and p=0.017 [Rand, AE, et 
al., Clin Genitourin Cancer. (6):455-60 (2014)]. In order to assess any molecular indications that 
could be contributing to this finding, we performed a histological analysis of prostate cancer 
specimens. We compared black English-speaking patients to black Haitian-Creole speaking 
patients. 
 
Design: We sampled prostatectomies from 34 black English-speaking patients and 38 Haitian 
Creole-speaking patients, taken between December 2011 and June 2015. In addition to primary 
and secondary Gleason scores, extraprostatic extension (EPE), seminal vesicle invasion (SVI), 
lymphovascular invasion (LVI), and perineural invasion (PNI), we observed any small amounts 
of grade 5 tissue present for the tertiary Gleason score. Finally, we analyzed the presence of 
acute and chronic inflammation and inflammatory severity. A chi square analysis was used to  
compare the categories between the Haitian and non-Haitian sets, with a probability less than 
0.05 considered statistically significant. 
 
Results: Chi square analyses confirmed the null hypothesis for primary, secondary, and total 
Gleason scores, with p values of 0.899, 0.821, and 0.345, respectively. The two populations 
also exhibited similar rates of EPE (p=0.719), SVI (p=0.884), and PNI (p=0.597), with no LVI 
indicated in any sample. 23.7% of the Haitian samples had a tertiary Gleason score of 5, 
compared to only 6.3% of non-Haitian samples (p=0.046). No significant trends were noted in 
acute vs. chronic inflammation (p=0.402) or severity of inflammation (p=0.601). 
 
Conclusion: Samples taken from Haitian-Creole speaking patients had a significantly higher 
rate of grade 5 tertiary Gleason tissue than the non-Haitian patient samples. The presence of a 
tertiary Gleason score indicates a higher risk of metastasis, yet the Haitian samples do not 
indicate a greater rate of extraprostatic invasion. Further studies investigating the correlation 
between comorbidities and patient mortality might be useful in accounting for improved patient 
outcomes in the Haitian patient population. 
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Introduction: In an ongoing randomized controlled trial of patient navigation and financial 
incentives to promote smoking cessation among 352 primary care patients at an urban safety-
net hospital, the relative benefit of the intervention components is unknown. Our objective was 
to conduct an interim qualitative study to assess participants’ perspectives on the relative value 
of each intervention. We also explored how participants spent financial incentives, an area that  
to our knowledge has not been previously explored.  
 
Methods: We conducted semi-structured interviews via telephone with 16 patients (all patients 
in the intervention arm who had quit smoking midway through the trial) who had received up to 4 
hours of patient navigation over 6 months and $250 for biochemically confirmed cessation at 6 
months. Fourteen of 16 participants were not aware of the exact dollar amount until they 
received it. The sample included 13 women and 3 men; 14 were African-American, 1 Hispanic, 
and 1 white. We recorded, transcribed, and coded the interviews. One coder identified major 
themes, which were reviewed with the research team.  
 
Results: We identified three major themes: 1) Participants attributed their successful cessation 
to patient navigation more than financial incentives (“I would’ve given up the money if I could’ve 
kept her [patient navigator] as a coach”). 2) Participants felt they were “alone” during previous 
cessation attempts, and that the patient navigator helped provide the missing support (“I wasn’t 
by myself. I had someone to hold my hand”). 3) Participants spent the financial incentive 
treating their families to various items such as meals, gifts, or clothing (“At least I didn’t use it 
toward cigarettes, I used it toward my granddaughter and me”).  
 
Conclusions: People who quit smoking reported that patient navigation was more powerful 
than financial incentives in helping them to quit, often by providing support and guidance. 
Financial incentives did not produce unintended consequences such as a relapse in smoking. 
Further research could explore how to integrate navigation with financial incentives to maximize 
the effects of both intervention modalities. 

 

 

A Risk Assessment and Adherence Protocol for Thoracic Surgical Patients  
Reduces Postoperative Venothromboembolism after Hospital Discharge 
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Introduction: The risk of death from a postoperative venous thromboembolism (VTE) can  
reach 20% in patients who have undergone a thoracic surgical procedure. Approximately 
30% of VTE’s develop after the patient has been discharged from the hospital. Extended 
course of anticoagulant medication can reduce the VTE rate amongst thoracic surgery 
patients. Extended anticoagulant therapy is not without risk, it is recommended for high risk 
patients. We hypothesized that using the Caprini Risk Assessment Model (RAM) would 
improve and lower VTE rates amongst patients and improve patient education. 
 
Methods: A total of 216 patients that underwent thoracic surgery at Boston Medical Center 
from July 2014 to July 2016 were included in our study. The patients were given a  Caprini 
RAM score upon discharge to assess their risk of postoperative VTE development. Patients 
with scores between 5-8 were at intermediate risk and were given 10 days of prophylactic 
anticoagulant treatment and those with a score over 9 were at high risk and were treated 
with 30 days of prophylactic anticoagulant. The patients were followed up with a survey in 
regards to their compliance with the medication at their follow-up visit in the clinic as well as 
their understanding of their treatment plan. The patient charts were reviewed 60 days post-
operation to record VTE or abnormal bleeding that may have occurred. 
 
Results: After about 2 years of the Caprini RAM implementation and prophylactic 
anticoagulant administration, the overall VTE rate amongst patients dropped from 5.2% to 
1.4% (3/216). As time increased and the educational program became more established, 
patients became more aware of their medication. Physician adherence with the prophylactic 
treatment recommendation as well as patient compliance with the treatment improved over 
time. 
 
Conclusion: The Caprini Prospective Study data inticates that the risk stratification model 
may be used to help lower VTE rates among thoracic surgical patients. Continued use of 
this model not only improves patient outcome post operation but also improves patient 
education. 
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Detection of Acoustic Neuroma in Patients with Asymmetric Sensorineural 
Hearing Loss 
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Introduction: Acoustic Neuroma (AN), a slow-growing benign tumor usually located in the 
cerebellopontine angle, is a concern of clinicians upon patient presentation in the clinic with 
asymmetric sensorineural hearing loss (ASNHL). ASNHL is a relatively common condition, but 
tumor-confirming magnetic resonance imaging (MRI) in this population shows tumor in only about 
5% of cases. By examining other clinical factors it is hoped to better stratify patients into groups 
with differing likelihoods of tumor. With an improved stratification scheme it is hoped many 
patients could be spared an expensive, MRI saving time and money for the patient and the 
healthcare system as a whole. 
 
Methods: We conducted a retrospective cohort study of patients seen at the otolaryngology 
clinic at Boston Medical Center between 2001 and 2015 with the ICD-9 code for sensorineural 
hearing loss. From this list patients with asymmetric sensorineural hearing loss were selected. 
With this new list, those who receive MRI scans were selected. The MRI scans were then 
reviewed to determine the number of acoustic neuromas present in this patient population. Other 
patient factors including associated symptoms, audiologic test results, age, and gender were 
considered and examined using multivariate regression analysis. 
 
Results: Preliminary results show a total of 29 patients had AN on MRI, making up 4.2% of 
patients meeting ASNHL protocol with an MRI performed with hearing loss included in the 
indication. Statistical analysis suggests facial weakness (RR 2.2, p=0.14), facial numbness (RR 
4.5, p=0.01), and sudden onset (RR 0.4, p=0.13) were associated with AN finding on MRI.  
 
Conclusions: The results found suggest patients that demonstrate facial weakness or have 
facial numbness are at an increased risk of having an AN. Relative risk measurements also 
support the notion that a sudden loss of hearing decreases the likelihood a patient has an AN. 
Though significant results are not seen with facial weakness and the timing of onset 
measurements, a larger sample of patients with diagnosed AN would help confirm or refute these 
findings. 
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Introduction: Preterm birth is the leading cause of neonatal morbidity and mortality in the US, 
and underserved groups, especially racial/ethnic minorities, are disproportionately affected. We 
aimed to identify the rate, indication, and severity of preterm birth at an urban safety net hospital 
in order to design effective strategies for prevention in diverse, underserved populations. 
 
Methods: We performed a retrospective cohort analysis of all preterm deliveries (16.0 - 36.9 
weeks GA) that occurred at Boston Medical Center from July 1, 2014 to March 31, 2016 
(n=412). Maternal demographic characteristics, antenatal diagnoses, and perinatal outcomes 
were abstracted from the electronic medical record. Our primary outcome was designation of 
preterm delivery as either indicated or spontaneous. Medically indicated preterm births were 
categorized as due to hypertensive disease, placental indications, fetal indications, or other. Our 
secondary outcomes were 1) severity of preterm birth based on gestational age and birth weight 
and 2) risk factors for indicated and spontaneous preterm birth. Data were analyzed using SAS 
9.4 (SAS Inc. Cary, NC). 
 
Results: The overall rate of preterm birth during the study period was 9.8%. Of these preterm 
births, 40.3% were indicated (n=166) and 59.7% were spontaneous (n=246). The majority of the 
indicated preterm births were performed due to hypertensive disease (59.4%). Women with BMI 
>30 (p=0.021) and with diabetes (p=0.007) underwent more indicated preterm births than 
spontaneous. Severity of prematurity was significantly different between spontaneous and 
indicated preterm births (p=0.005). Half the patients in this cohort were Black (49.5%). They 
underwent more indicated preterm births (54.8%) than spontaneous, and this difference 
approached statistical significance compared to all other races (p=0.077). 
 
Conclusion: Boston Medical Center is the largest safety net hospital in New England with a 
population that is over 70% racial/ethnic minorities. Overall indicated preterm birth at BMC 
occurred at a rate comparable to the national prevalence (30-35%). However, Black women 
experienced more indicated preterm births, primarily due to hypertension. These findings point 
to potential strategies to reduce preterm birth by focusing on hypertensive disease and its risk 
factors, especially obesity and diabetes, among Black women seeking prenatal care at urban, 
safety net hospitals. 
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Reducing Socioeconomic Disparity in Skull Base Tumor Patients: How Patient 
Services Could be an Important Consideration 
 
Faisal Al Bahrani BS MS, Kate Weber BA MS, Neha Gangasani BA, Anand Devaiah MD. 
Department of Otolaryngology, Boston University School of Medicine 
 
Introduction: Despite recent medical advances, socioeconomic disparity in outcomes in 
patients who undergo major tumor surgeries remains prevalent. However, recent studies have 
noted an attenuation of health care disparities in some academic hospitals. For Boston Medical 
Center (BMC), recent internal analysis of data has indicated that there exists no significant 
difference in skull base tumor treatment outcomes for patients with respect to their 
socioeconomic status (SES). To counter the effects of food and medication insecurity, housing 
instability, medical illiteracy, and other socioeconomic determinants of health, Boston Medical 
Center provides a food pantry and social, financial, and translator services. Analysis of the 
usage rates of these services could provide valuable insights into ways in which health care 
disparities can be addressed, mitigated, or even removed. We hypothesize that disadvantaged 
low SES patients use BMC services to greater degree than patients with more favorable status. 
 
Methods: A retrospective chart review was performed on skull base tumor patients who had 
surgeries at BMC between August 2005 and February 2015. 167 patients were identified 
through use of ICD-9 codes. The patients were defined as being of low SES if their insurance 
was listed as Medicaid or self-pay, otherwise they were defined as being high SES. Use of 
BMC’s services during the course of treatment was also noted. A series of chi squared analyses 
were performed to identify whether there was a significant difference in the rates of utilization of 
social/financial services, interpreter services, and the food pantry between the high and low SES 
patients. 
 
Results: 53 (31.7%) of the patients were defined as being of low SES. 36% (41) of the high 
SES and 56% (30) of the low SES patients met with social workers during their treatment (chi- 
squared: 5.55, p=.0184). 15% (17) of the high SES and 42% (23) of the low SES patients used 
interpreter services (chi-squared: 15/22, p=.000095). 6.19% (7) of the high SES and 12.96% (7) 
of the low SES patients used the food pantry. 
 
Conclusion: Skull base tumor patients of low SES used BMC services to a greater extent than 
patients of high SES, which is consistent with the possibility that these services function to 
mitigate socioeconomic disparity in outcomes. Of note, a sizeable fraction of the high SES 
patients also used these services. This could indicate that, despite having a more favorable 
status, the higher SES patient population also experiences significant socioeconomic stressors. 

A Mixed-Methods Survey Studying Secondary Traumatic Stress and Coping 
Strategies amongst Research Assistants Studying Violence 
 
Keri-Lee A. Garel, SB 1; Megan H. Bair-Merritt, MD, MSCE 2; Emily F. Rothman, ScD 2, 3, 4 
1 Boston University School of Medicine; 2 Department of Pediatrics, Boston University School of 
Medicine and Boston Medical Center; 3 Department of Community Health Sciences, Boston 
University School of Public Health; 4 Department of Emergency Medicine, Boston University 
School of Medicine and Boston Medical Center 
 
Hypothesis: Secondary Traumatic Stress (STS), emotional duress resulting from continued indirect 
exposure to trauma, has not previously been studied in research assistants who study violence and 
abuse, although they often interact extensively with trauma survivors. This study aims to 
quantitatively assess the prevalence of STS in these research assistants, to identify common 
themes and patterns in the emotional responses developed in the course of their research, and to 
determine effective support resources and coping strategies for future research assistants. 
 
Methods: We conducted a cross-sectional, mixed-methods survey of current and former research 
assistants (n=18) conducting violence research at an urban safety net hospital. Emotional duress 
stemming from respondents’ research work, along with the coping strategies used to address it, 
were assessed using the Secondary Traumatic Stress Scale (STSS) and the Brief COPE Inventory. 
Respondents also completed two open-ended questions about difficulties and helpful resources they 
encountered while conducting research. Thematic analysis of qualitative data, correlational and 
multiple linear regression analyses of quantitative data (using SPSS), and comparisons with data 
from populations vulnerable to STS were all performed. 
 
Results: Research assistants’ STSS scores are comparable with those of social workers (Mean/SD 
33.11/10.02 vs. 29.49/10.76), with similar effect sizes across all three subscales (Intrusion, 
Avoidance, and Hyperarousal). Increased STSS scores in research assistants were moderately 
correlated with increased Brief COPE scores (R=0.55, p=0.02), indicating more frequent use of a 
larger number of coping resources. Text responses to the open-ended questions include common 
feelings of helplessness, guilt, anxiety, and despair stemming from respondents’ research 
interactions with trauma survivors; these are often present in populations vulnerable to STS. 
Institutional supports are reported as particularly helpful resources; respondents mention the 
importance of debriefing with their research supervisors and coworkers. 
 
Conclusions: In this sample, the prevalence of STS in research assistants is similar to that in a 
heavily studied population that also interacts with trauma survivors. Themes of guilt, helplessness, 
and anxiety are present. Access to institutional support resources may be beneficial. Further 
confirmatory investigation, with sample size expansion and collection of demographic information, is 
warranted. 
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Introduction: Undergraduate medical education has a paucity of procedural simulation training. 
There is limited research on the use of bronchoscopy simulation as an instrument to improve 
procedural confidence and anatomical knowledge in medical students. Our goal is to assess 
whether self-directed bronchoscopy simulation training improves the learning of bronchial 
anatomy and bronchoscopy skills in medical students. 
 
Methods: In this ongoing prospective study, medical students were recruited at an academic 
institution. A thoracic surgeon evaluated participants on understanding of airway anatomy and 
bronchoscopy technique using the Bronchoscopy Self Assessment Tool (BSTAT), a validated 
65-point checklist. Students were instructed to participate in four self-directed training sessions 
of at least 15 minutes each over the course of four weeks. They were then asked to complete a 
post-training BSTAT and survey following their training. 
 
Results: Out of 18 participants, 15 completed the training (83.3%). Three students had prior 
experience with bronchoscopy through shadowing. Pre- and post-training BSTAT score 
averages were significantly different (p<0.0001) (14.1/65 = 21.7% and 45.8/65 = 70.5%, 
respectively). The class average normalized gain, used to demonstrate curricular effectiveness 
if above 30%, was 63.1%. Normalized gain increased with training time (r(13)= 0.35), but the 
correlation was non-significant. Six participants reported feeling more confident about their 
bronchoscopy skills after finishing their bronchoscopy training. Supplemental physician-assisted 
training was suggested as a helpful tool. 
 
Results: Self-directed bronchoscopy simulation training in medical school students has been 
shown to improve knowledge of bronchial anatomy and bronchoscopy skills. Further 
investigation is needed to determine the extent of its impact of bronchoscopy simulation on 
procedural confidence, academic performance, and future student engagement in thoracic and 
pulmonary specialties. 
 
 
 
 
 
 
 

Implementing a Transitional Care Management Workflow at Greater Roslindale 
Medical and Dental Center: A Quality Improvement Project 
 
Stephanie Lie, BS, Boston University School of Medicine; Jennifer Lo, MD, Boston Medical 
Center – Family Medicine 
 
Introduction: A smooth transition from inpatient to outpatient care helps ensure long- term 
health outcomes. Recognizing this, Medicare released a Transitional Care Management (TCM) 
billing code, whose requirements promote efficient and effective primary care physician (PCP) 
follow-up post-discharge, and reward those who avoid re- hospitalization. The aim of this project 
was to standardize the workflow at a community health center to encompass TCM 
requirements, such that by September 1, 2016, fewer than 25% of patients would be readmitted 
30 days post- discharge and that 80% of patients receive a follow-up phone call within 2 
business days, have a follow-up visit within 14 days, and undergo medication reconciliation by 
that visit. 
 
Methods: We followed the basic quality improvement model by taking baseline data, identifying 
possible changes in the current workflow to implement the TCM requirements, testing changes 
with a series of Plan/Do/Study/Act (PDSA) cycles, and implementing effective changes. Trends 
were analyzed via run charts produced with a combination of reporting software and manual 
review of the electronic medical record. 
 
Results: Baseline data for re-hospitalization rates (7%) already met our target (<25%), follow-up 
call (63%) and visit (70%) rates approached the 80% target, and the documented medication 
reconciliation rate (23%) was poor. Sequential PDSA’s were done weekly to standardize and 
expand the workflow to begin using the TCM billing code. These included staff education of 
TCM requirements, an improved EMR documentation protocol, a new billing work-queue for the 
TCM code, and appointing the Patient Navigator to follow up on the 30th day. By September 1, 
2016, re-hospitalization (7%) and follow-up visit rates (70%) were the same. Follow-up visit 
rates (84%) met our target value, and medication reconciliation rate improved to 46%. 
Furthermore, we standardized documentation and workflow and successfully completed billing 
cycle for one patient. 
 
Conclusion: Our baseline data demonstrated that the healthcare team was already performing 
good TCM, but without a standard workflow, it was difficult to monitor trends. By implementing 
the workflow, and incorporating components to bill the TCM code, we have not only improved 
documentation for that future, but also rewarded staff for the good work that they already do by 
successfully billing. 
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Introduction: Research on teen dating violence (TDV) has mainly focused on associated risk 
behaviors and health outcomes, not on how adolescents perpetuate dating violence in their 
relationships. The purpose of this research is to gain a deeper understanding of when and why 
physical violence occurs in teenage relationships. 
 
Methods: As part of the parent study, Real Talk, patients (15-19 years old) seen at Boston 
Medical Center that have perpetrated an act of physical dating violence receive a 20 to 30-
minute motivational interview (MI) to help change their behaviors in their relationship. From 
those audio recorded MIs, twenty were randomly chosen to be transcribed. A random sample 
of the transcriptions were read to generate a coding dictionary, which was used by two 
independent coders to code the transcripts. The codes were then synthesized into larger  
themes and patterns to describe the phenomenon of teen dating violence. 
 
Results: From the transcripts, the codes were grouped in to two themes. The first theme was  
reasons for conflict. Within this theme, adolescents used six reasons to describe conflicts – 1) 
Jealousy and Cheating, 2) Family Responsibility, 3) Mental Health, 4) Past TDV Experience, 5) 
Lack of Attention, 6) Substance Use. The second theme was escalation to physical violence. 
Within this theme, participants described four reasons – 1) Physical violence as a way to lash 
out, 2) Physical violence as a last resort, 3) Physical violence as self-defense, and 4) Physical 
violence as horseplay. 
 
Discussion and Conclusion: Interventions should take into account the variety of adolescent’s 
experiences in their relationships. From the results, it seems that participants identify underlying 
reasons for conflict and arguments in their relationship. In some instances, these conflicts and 
arguments turn to TDV when they felt as if there was no other way to communicate their 
feelings or they could not control their anger. Future research should focus on how 
interventions can both help adolescents resolve or work on the underlying conflict in the 
relationship and prevent the conflict from escalating. 
 
 
 
 
 

Scholarly Impact of Student Authorship on Surgical Research 
 
Munizay Paracha, B.A. 1, Ariel Hirsch, M.D. 1 David McAneny, M.D. 1,  
Teviah Sachs, M.D., M.P.H.1 1 Boston University School of Medicine 
 
Introduction: Current literature on student authorship in research utilizes the H-index (Hi), a 
measure of scholarly impact. We sought to analyze student authorship rates over time in a 
major academic surgical journal by comparing the scholarly impact of corresponding authors 
that did not publish with students to corresponding authors that published with students. 
 
Methods: We compared the Hi of all corresponding authors (CA) for manuscripts published in 
the Journal of the American College of Surgeons (JACS) over time (2006, 2008, 2010, 2012, 
2014).  We further grouped published articles into those with student authors (SA) and those         
without (nSA). Articles with SA were further categorized as to whether or not the SA was a first 
or second author on the article. Hi of CAs were identified based upon Scopus and Web of 
Science determinations. The median and mean Hi, standard deviation, and 95% Confidence 
Interval (CI) were compared between groups and over time. 
 
Results: The number of SA increased from 70 to 146, while the SA as first or second author 
increased from 21 to 44. Mean Hi was similar for CAs independent of SA (nSA vs. SA) 
involvement for each year evaluated, (2006: 30.1 vs. 32.6, 2008: 29.2 vs. 29.4, 2010: 27 vs. 
27.4, 2012: 26.2 vs. 25.6, 2014: 22.3 vs. 20.3). Median Hi for CAs without and with SA were 
similar for each year evaluated, (2006: 26 vs 32, 2008: 26 vs. 27, 2010: 24 vs. 27.5, 2012: 22 
vs. 24, 2014: 17 vs.18). The change in mean Hi for CAs who utilized SA in earlier years (2006, 
2008, 2010) and their current Hi (2016) was similar to that of CAs who did not utilize SA (2006: 
22.4 vs. 20.7 [CI: ±4.0, ±2.5], P=0.51; 2008: 20.2 vs. 20.6 [CI: ±3.3, ±2.2], P=0.86; 2010: 19.2 
vs. 18.3 [CI: ±3.3, ±2.7], P=0.66). 
 
Conclusions: The number of student authors published in JACS is increasing. This comes 
without detriment to the scholarly advancement of corresponding authors, while positively 
impacting students. Development of programs to better integrate students into surgical research 
early on may encourage their pursuit of a career in surgery. 
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Introduction: Although alcohol causes 10% of deaths among working age (ages 20-65) adults 
in the U.S., the age and sex distribution of alcohol related deaths (ARDs) and years of life lost 
(YLLs) have not been fully characterized. Of note, the approximate median age at enrollment 
among cohorts used to study the effects of alcohol use on total mortality is over 50 years of 
age. This investigation describes the distribution of ARDs and YPLLs among adults aged 20 
and older in the U.S. to determine how this may affect observed relationships between alcohol 
consumption and all-cause mortality. 
 
Methods: We assessed the distribution of alcohol-related mortality harms and benefits using 
estimates from the Centers for Disease Control and Prevention’s Alcohol-Related Disease 
Impact application for 54 conditions using data from 2006-2010. We utilized the estimations 
provided by 15-year age groupings (20-34, 35-49, 50-64, 64+) for men and women to 
determine the proportion of alcohol-attributable deaths, YLLs, deaths prevented, and YLLs 
prevented in each age group. We also investigated the proportion of net deaths and net life 
years occurring in each age group by disease category (e.g., injury, cancer). 
 
Results: Among adults aged >20 years 35.8% of ARDs and 58.4% of YLLs, and 46.3% of net 
deaths and 64.7% of net YLLs accrued to those aged 20-49 years. By contrast, 95.2 % of 
deaths prevented and 85.8% of YPLLs prevented accrued to those >50 years of age. 
 
Conclusion: A significant proportion of ARDs and an even larger percentage of YPLLs affect 
individuals 50 years of age or younger, while the majority of benefits accrue to older individuals. 
Based on the age distribution of existing cohort studies, these findings suggest that meta-
analyses of the relationship between alcohol consumption and all-cause mortality 
underestimate alcohol-related risks and overestimate protective effects. This has important 
implications for research and public health practice. 

 

 

 

 

StreetCred: Economic Empowerment in Pediatric Primary Care 
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Introduction: Poverty affects over 20% of American children, negatively influencing their health 
and development into adulthood (1,2). The Earned Income Tax Credit (EITC), a refundable tax 
credit primarily for low-income families, helps alleviate child poverty (3,4) and improves infant 
and maternal health, school performance, and future adulthood earnings (5-15). However, over 
20% of low-income families fail to claim the credit annually because they lack eligibility 
awareness or access to free tax preparation (16,17). Further, nearly $2 billion of EITC refunds 
are lost   annually to the for-profit tax-filing industry (18). In response, we developed StreetCred, 
a free tax preparation service integrated into an ambulatory pediatric practice at a large, urban, 
safety-net academic medical center serving a diverse low-income population. StreetCred 
leverages families’ trusting relationship with their pediatricians and makes productive use of the 
entire ambulatory visit. We sought to understand whether this model is feasible, effective at 
ensuring low-income families receive the EITC, and acceptable to families and clinic staff. 
 
Methods: We developed questionnaires to survey three populations: a convenience sample of 42 
taxpayers who filed tax returns with StreetCred (88% response rate, in person); a convenience 
sample of 100 parents/guardians who chose not to utilize StreetCred’s services (63% response 
rate, over phone); and clinic staff (52% response rate, electronic questionnaire). Data was 
managed in REDCap; descriptive analysis was completed using Microsoft Excel and REDCap. 
 
Results: Program satisfaction was high; 95% of surveyed taxpayers would have their taxes filed 
by StreetCred again. Services were convenient (87%) and efficient (90%); trained volunteers 
were trustworthy (95%) and knowledgeable (90%); and privacy was adequate (88%). Less than 
50% of clients had used free tax preparation before; of those who had not, 70% did not know it 
existed. EITC refunds ranged from about $50 to $5,000. Of families who opted out of 
StreetCred’s services, only 18% would not consider using our services next year. All clinic staff 
respondents felt that StreetCred positively or neutrally affected their job or workflow; 97% 
believed StreetCred was an appropriate, relevant service and should be continued next year. 
 
Discussion: StreetCred’s initial evaluation is encouraging, and our model makes accessing the 
EITC and other credits easier and cheaper. During the 2017 tax season, we plan to establish 
three additional sites and expand our services portfolio. Further investigation may provide 
evidence to support broad replication of services in safety-net pediatric hospitals and clinics 
nationwide. 
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Introduction: The burden of disease due to trauma and non-communicable diseases (NCDs) is 
increasing worldwide, including India where Emergency Medical Services (EMS) is currently in 
development and still fragmented in most places. Present EMS are restricted primarily to cities 
where trauma services are available, and great variation in available services exists for paying 
versus non-paying patients. EMS and first responder interventions have been shown to improve 
outcomes, if correctly and efficiently employed. Proper skills and training of EMS providers are 
necessary in order to deliver care effectively. However, data on the epidemiology of patients 
who utilize EMS are limited. This retrospective chart review aimed to quantify and describe the 
burden of disease and patient demographics of patients who arrived by EMS to four Indian 
emergency departments (EDs) in order to inform a national EMS curriculum. 

 
Methods: A retrospective chart review was performed on patients transported by EMS over a 
three-month period in 2014 to four private EDs in India. A total of 17,541 patient records were 
sampled from the four sites over the study period. Of these records, 1,723 arrived by EMS and 
so were included for further review. 
 
Results: A range of 1.4%-19.4% of ED patients utilized EMS to get to the ED. The majority of 
EMS patients were male (59%-64%) and adult or geriatric (93%-99%). The most common chief 
complaints and ED diagnoses were neurological, pulmonary, cardiovascular, gastrointestinal, 
trauma, and infectious disease. 
 
Conclusions: Neurological, pulmonary, cardiovascular, gastrointestinal, trauma, and infectious 
disease are the most common problems found in patients transported by EMS in India. Adult 
and geriatric male patients are the most common EMS utilizers. Emergency Medical Services 
curricula should emphasize these knowledge areas and skills. 
 
 
 

Prescription-related cost minimization analysis in a dermatologic practice at an 
urban teaching hospital 
 
Connie Y Yang BA, Robert Rothbaum MD, Tania Phillips MD, Allison Larson MD 
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Introduction: With the dramatic increase in cost of dermatology-related prescription drugs over 
the past year, patients with skin diseases are struggling to achieve symptomatic control. 
Additionally, clinicians are faced with increased time and resource expenditure towards prior 
authorizations and difficulty identifying more cost effective alternatives for patients. This study 
aims to reduce the potential cost savings of topical corticosteroids prescribed in the outpatient 
dermatology clinic at Boston Medical Center to zero (maximally cost-effective). 
 
Methods: To determine the extent of the problem, we took a sample of 40 random patient 
encounters and calculated the potential cost savings (Potential Cost Savings = 
NADACprescribed – NADACoptimal) of each medication prescribed. A drug substitution table 
was compiled listing medications within each class of topical corticosteroid available and their 
National Average Drug Acquisition Cost (NADAC) price per unit using Medicaid.gov data. The 
tables were printed and posted in charting rooms of the dermatology clinic at BMC. A week 
following our intervention, a sample of 37 random patient encounters were selected and 
potential cost savings calculated for the medications prescribed.  
 
Results: In the week after our intervention, the average cost savings was 0.26 per unit of 
medication. A two sample t-test (p<.05) showed a t-value of 0.473 and a p-value of 0.318 
indicating no significant difference between the potential cost savings before and after our 
intervention. However, within the post-intervention sample there were 3 instances where a 
specific medication with a potential cost savings of 3.08 was prescribed. This likely skewed the 
overall average of potential cost savings. 
 
Conclusion: Our intervention resulted in a decrease in average potential cost savings of 0.02 
per unit of medication. The general trend after our intervention showed more prescriptions that 
were maximally cost effective with the exception of 3 particular instances with one medication. 
This highlights specific medications that can be targeted to further decrease the overall potential 
cost savings of the clinic.  
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