
1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



2 
 

MEDICAL STUDENT RESEARCH SYMPOSIUM 
February 26, 2018 
Boston University School of Medicine 
Hiebert Lounge 
 

Schedule of Events 

• Reception: 12–1 PM  
• Oral presentations (six class-of-2020 medical student researchers) and announcement of 

Serchuck Awards* 1–2 PM 

 Melissa Chavez 
 Alessandro Colletta  
 Christopher Fang  
 Rachel Hirshorn 
 Leonie Hoyo 
 Paw Osathanugrah  

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

Symposium  

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

 

Medical Student Summer Research Program (MSSRP) 

The MSSRP provides mentored research experiences for first-year B.U. medical students during 
the summer between their first and second year of medical school. 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 2017. These students received scholarships to undertake their 
research projects with funding from the following sources. We would like to thank our donors for 
their generosity and enthusiasm for our program that began officially in 2000. 

 Mr. and Mrs. Jerome and Joan Serchuck 
 Karen Antman, M.D., Dean and Medical Campus Provost, BUSM 
 VA Boston Healthcare System 
 Peter J. Mozden, M.D. '53 Endowment Fund 
 S.A. Kaufman MD Research Endowment Fund 
 Joan Lasser, M.D., MED ‘66 
 Babur Z. Khalique Memorial Scholarship 
 Karin Grunebaum Cancer Research Foundation 
 Various Boston University School of Medicine departments and alumni 

 
 
 
 

 
 

Inquiries regarding this booklet may be directed to Ana Gregory (anagreg@bu.edu) 
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Basic Science Abstracts 
 
Sex Related Differences in Aortic Stiffness with Aging in Mice 
 
Frederick Chua, BS; Christopher Nicholson, PhD; Kathleen Morgan, PhD 
Department of Health Sciences, Boston University  
 
Aortic stiffness is clinically relevant because a stiffer aorta transmits a higher pressure through 
the arterial vasculature and damages downstream vessels. Aortic stiffness is a known biomarker 
for and contributor to adverse cardiovascular events, including strokes and myocardial infarctions. 
Human studies that have previously aimed to determine which sex undergoes greater aortic 
stiffening with aging have been conflicting. Furthermore, no study has determined the role of 
vascular smooth muscle stiffness, which accounts for approximately half of total aortic stiffness, 
in sex-dependent aging. Therefore, we measured aortic stiffness in ex-vivo aortas from young 
and old male and female mice, with and without alpha agonist activation. Interestingly, we found 
that agonist-induced aortic stiffness increases were, of statistical significance, augmented with 
age in male, but not female, mice. Previous studies have shown that increases in microRNA 
(miR)-203 expression cause dysregulation of the Src-dependent focal adhesion pathway, which 
contributes to increased aortic stiffness in male mice with aging. Therefore, the current study 
sought to assess the expression of miR-203 and key focal adhesion proteins in young and old 
female mice. Quantitative Polymerase Chain Reactions (qPCR) were performed to determine the 
relative levels of miR-203 and its targets (Src and paxillin) in aortic tissue. The data from our 
experiments were analyzed with two-sample T tests and ANOVA, and were found to be 
statistically significant. Although miR-203 expression increased with aging in both males and 
females, the overall expression of miR-203 was markedly lower in females than in males. 
Strikingly, the gene expression for Src and paxillin significantly decreased in male mice with 
aging, but remained relatively constant in female mice with aging. Our results allowed us to 
conclude that miR-203 is a sex-specific microRNA. Since aged female mice have a lower 
expression of miR-203 than aged males, the aortic smooth muscle cytoskeletal plasticity may 
remain functional, protecting female mice from age-related aortic stiffness. Further experimental 
studies can be done on targeting miR-203 expression by using Antagomirs, chemically 
engineered oligonucleotides that silence specific microRNAs. This has implications on reducing 
aortic stiffness clinically, and potentially decreasing the risk of cardiovascular events in humans. 
 
 
 
 
 
 
 
 

Exploring myelin pathology and cognitive decline in the aging Rhesus Monkey: 
novel assay optimization 
 
Alessandro Colletta, BS, MS, Katelyn V. Trecartin, BS, MS, Douglas L. Rosene, PhD  
Boston University School of Medicine  
 
Introduction: Healthy aging is a process characterized by cognitive decrement in the areas of 
learning, memory, and executive function. As rhesus monkeys are not affected by 
neurodegenerative pathologies, they represent a good model to investigate the age-related 
cognitive decline of normal aging. Studies have shown that age-related cognitive impairment is 
associated with myelin pathology, and our lab examines how the immune system interacts may 
play a role in this. We have observed the presence of CD3-positiveT cells in white matter tracts 
of old monkeys and we hypothesize that T cell infiltration into the brain may contribute to myelin 
pathology. We here propose to utilize chromogen-based immunohistochemistry, using anti-CD4, 
anti-CD8, anti-FoxP3 antibodies, to investigate which T cell subtypes are present to better 
understand their potential role in the aging brain. Furthermore, oligodendrocyte precursor cells 
(OPCs) play a crucial role in the maintenance of myelin integrity across the lifespan. We do not 
know whether an inherent change to oligodendrocyte differentiation or external factors, like T cell 
infiltration, underlie myelin pathology. Therefore, we are both culturing OPCs to look for changes 
in their expression profile and trying to identify which specific type of T cells are infiltrating into 
the brain and could possibly cause myelin pathology.  
 
Methods: For immunohistochemistry, brain tissue sections are incubated with either anti-CD4, 
anti-CD8 or FoxP3 primary antibodies. Secondary biotinylated antibodies are used to tag areas 
where primary antibody binds. This is followed by avidin-peroxidase treatment and incubation in 
chromogen using diaminobenzidine (DAB). Regions of interest are visualized via a Nikon E600 
microscope. For isolation of OPCs, the animals’ frontal cortices are chopped into 1mm pieces 
and dissociated into a single cell suspension. Cells are cultured for 45 days under specific 
differentiating conditions. The differentiated OPC are purified from astrocytes and microglia, and 
counted via the trypan blue exclusion assay. 
 
 Results: CD4+, CD8+, FoxP3+ T cells were observed in white matter tracts (cingulum bundle, 
corpus callosum). Nevertheless, CNS cells which do not have a T cell-like morphology were also 
positively stained. OPCs were successfully isolated and differentiated into mature 
oligodendrocytes from four different animals. 
 
Conclusions: Immunohistochemical staining of CD4+, CD8+, FoxP3+ T cells was unspecific, as 
cell populations with no-T cell-like morphology were also positively stained. Consequently, 
polymerase chain reaction and in-situ hybridization will be employed to better characterize the 
different T cells populations. A protocol for OPCs differentiation was successfully developed. 
Future RnaSeq and immunocytochemistry studies on adult oligodendrocyte differentiated from 
young and old animals will show whether OPCs differentiation is impaired with aging. 
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Restoration of Functional Secreted AAT Protein Following CRISPR Correction of 
the Z-Mutation in PIZZ Patient-Derived iPSC-Hepatic Cells  
 
Roya Edalatpour 1; Joseph E. Kaserman, M.D.2; Andrew A. Wilson, M.D. 2 
 

1 Boston University School of Medicine, 2 Center for Regenerative Medicine (CReM) of Boston 
University and Boston Medical Center 

 
Introduction: Alpha-1 antitrypsin deficiency (AATD) is an autosomal co-dominant genetic cause 
of liver disease and is driven in part by the deleterious effects of proteotoxicity. The “Z” mutation 
is the most common disease variant and is the result of a single base pair mutation (Glu342Lys) 
that in turn leads to abnormal protein folding and protein accumulation within the endoplasmic 
reticulum (ER) of hepatocytes. Induced pluripotent stem cells (iPSCs) provide an unlimited source 
of cells that can be used for modeling monogenetic disorders such as AATD and importantly have 
been previously shown to recapitulate important features of AATD liver disease pathogenesis. 
We have utilized CRISPR/Cas9 endonuclease technology to correct the Z-mutation in PIZZ AATD 
patient-derived iPSCs and hypothesize that following CRISPR gene correction the syngeneic 
PiMM iPSCs will have increased levels of functional secreted AAT-protein. 
 
Methods: We selected PiZZ patient-specific iPSCs that had previously undergone CRISPR/Cas9 
targeting of the Z-mutation. We then differentiated the syngeneic (PiZZ, PiMM) iPSCs to the 
hepatic stage using our published differentiation protocol and collected supernatants for analysis 
of protein levels by ELISA and functional capacity to inhibit neutrophil elastase.  
 
Results: Following CRISPR correction we observed significantly higher levels of secreted AAT 
in the supernatants from the PiMM iPSC-hepatic cells as compared to the parental PiZZ iPSC-
hepatic cell controls. The syngeneic PiMM daughter cells also demonstrated restoration of 
neutrophil elastase activity. 
 
Conclusion: Following CRISPR targeting of the Z-mutation we demonstrated that the PiMM 
syngeneic iPSC-hepatic cells had significantly improved protein secretion as well as neutrophil 
elastase inhibition.  Genomic editing of patient-derived iPS cells may provide the ability to serve 
as an effective cell based future therapy for monogenetic disorders such as AATD. 
 
 
 
 
 
 
 
 
 

Effect of phasic stimulation of ventral subthalamic nucleus on medial prefrontal 
cortex theta-band activity during gambling task in Parkinson’s Disease 

 
Andrew D. Hawkins, BA1,2; Todd M. Herrington, MD PhD1,3  

 

1Nayef Al-Rodhan Laboratories, Department of Neurosurgery, Mass. General Hospital, Harvard Medical 
School, Boston, Massachusetts; 2Boston University School of Medicine, Boston, Massachusetts 
3Department of Neurology, Mass. General Hospital, Harvard Medical School, Boston, Massachusetts 

 
Introduction: Much of disease-related morbidity of Parkinson’s disease (PD) is attributed to 
neuropsychiatric symptoms that respond inadequately to current modes of treatment. Continuous 
electrical stimulation of the subthalamic nucleus (STN) is effective in reducing moderate to severe 
PD-related motor symptoms but can impair decision making in uncertain scenarios. Our hypothesis 
is that DBS worsens impulsivity by disrupting interactions between conflict and error-detecting 
circuits in the medial prefrontal cortex (mPFC) and action selection circuits in the basal ganglia 
resulting in abnormal reinforcement of behaviors in response to feedback.  We investigated whether 
phasic STN stimulation, which represents momentary perturbation of natural activity, would produce 
different behavioral effects compared to continuous stimulation. This was measured as variation in 
theta band (4-8 Hz) oscillations following both ventral and dorsal STN stimulation. 
 
Methods: We recruited 13 subjects with bilateral STN DBS to complete a gambling behavior task 
that simulates decision-making under conditions of uncertainty. A novel computer-based system 
delivered brief 1-s pulses of electrical stimulation at therapeutic contacts during fixation or card 
presentation epochs prior to bet selection. High-density EEG data was collected during the 
behavioral sessions and analyses were performed using the FieldTrip toolbox. The correlation 
between single-trial mPFC theta-band power and betting behavior for the three stimulation 
conditions (no-stim, dorsal stim and ventral stim) was assessed using a spatiotemporal cluster 
permutation analysis.  
 
Results: When stimulation was applied during the card period, subjects bet low more frequently 
than when it was applied during the fixation period or not at all (no stim: 49.7%, fixation stim: 52.4%, 
card stim: 42.0%, paired signed-rank test: no-stim vs. card p = 0.06, fix-stim vs. card p = 0.002). 
Spatiotemporal clusters of increased theta-band power during the betting epoch were identified for 
individual subjects. Ventral STN stimulation was associated with a transient increase in mPFC theta 
power that persisted after stimulation ceased and was elevated during the feedback period. Pairwise 
comparisons were not statistically significant.  

 
Conclusions: With additional subjects, we intend to assess whether mPFC theta oscillations 
correlate with conservative gambling behavior as a neurophysiological biomarker of STN 
engagement by phasic stimulation. Data will be modeled using a hierarchical generalized linear 
model with single-trial theta-band power modeled as a function of player card, betting decision and 
stimulation condition. If a sufficient positive interaction between these quantities is found, this may 
inform optimal clinical programming of DBS systems. 
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The Identification of Vascular Variants to Improve Risk Assessment and Reduce 
Surgical Complications 
 
Chase Kahn BS, Elizabeth Whitney, PhD, MSPT 
Boston University School of Medicine Department of Anatomy and Neurobiology 
 
Introduction: Published case reports of individuals with single or few arterial variants are 
plentiful; however, systematic, whole-body studies, that include cerebral, axial, and peripheral 
arterial variants in a single donor, are lacking. The current project set out to determine if there is 
a tendency for some individuals to have multiple arterial variants and, further, identify arterial 
variants that are likely to occur together. We believe certain individuals have a propensity for 
multiple arterial variants and, further, that an arterial variant in a specific region may be predictive 
of an arterial variant in another specific region elsewhere in that subject. Knowing the risk of 
having a specific arterial variant, based on discovery of a prior arterial variant, would be of great 
clinical value since arterial variants can greatly increase the risk of complications during surgery, 
especially in whole organ transplant procedures. These findings are useful to physicians for 
diagnostic and surgical procedures.  
 
Methods: The study of vascular variants was a whole body, postmortem study of the arterial 
vascular system. Through the generous donations of human cadavers, 9 anatomical donors in 
the Gross Human Anatomy lab at BUSM were dissected and investigated. The major arteries and 
anastomoses were visually examined and followed from the heart and thoracic cavity, into the 
abdominopelvic cavity, then into the upper and lower extremities, followed by the neck, face, and 
cranial cavity. Data analysis allow for calculation of the combined probability of having multiple 
arterial variants in these anatomical donors.  
 
Result: Seven out of 9 (77%) of the donors demonstrated multiple vascular variants.  Five of 
these 7 (71%) had more than two variants, with one donor revealing up to 9 vascular variants. 
Two out 9 (22%) demonstrated variants directly involving their aortic arch.  
 
Conclusion: We believe our data demonstrates that multiple vascular variants in a single body 
donor is not a chance event, but rather reflective of a systemic vascular phenomenon, leading to 
a propensity for structural vascular variants. Furthermore, our methods for data collection will 
hopefully one day allow us to identify vascular variants that are likely to occur together, in a single 
body donor. Ultimately, with more data over time we aim to establish a risk assessment model 
that can improve outcomes in patients with suspected or proven vascular anomalies in both a 
surgical and diagnostic setting. 
 
 
 
 
 

Mechanisms of eIF2B Regulation by eIF2α Phosphorylation 
 
Boston University School of Medicine MSSRP  
 
Kai Ying Lin, Andrew Bogorad, Ph. D., Assen Marintchev, Ph.D. 
 
When the cell encounters environmental stress, homeostasis is maintained via the integrated 
stress response, which regulates the rate of protein translation initiation in accordance with the 
cell’s needs. This response is mediated by the phosphorylation of a G-protein subunit, eukaryotic 
initiation factor 2α (eIF2α), causing it to bind and competitively inhibit its own guanine nucleotide 
exchange factor, eIF2B. Since eIF2 is required for translation initiation and eIF2B is needed for 
the activation of eIF2, phosphorylation of eIF2 slows the rate of translation. Dysregulation of 
eIF2B activity has been implicated in neurodegenerative disorders such as Alzheimer’s and prion 
disease, in metabolic diseases, and in cancer, so elucidating the mechanism of eIF2B regulation 
may better allow for the design of pharmacological interventions for these diseases. 
 
A prevalent belief is that binding between phosphorylated eIF2α and eIF2B occurs through a 
“direct effect” wherein the negatively charged phosphate group on eIF2α binds to a corresponding 
surface within the eIF2B regulatory pocket. However, using fluorescence anisotropy, we 
determined that while phosphomimetic eIF2α-NTD had a slightly higher affinity than wild-type 
eIF2α-NTD for eIF2B, the difference was less than two-fold; in addition, our past NMR 
spectroscopy experiments demonstrated that there was an intramolecular interaction between 
the N-terminal and C-terminal domains of eIF2α that was weaker in the phosphomimetic variant, 
and that that this binding interface in eIF2α overlapped with the binding surface between eIF2α 
eIF2Bβ. These findings demonstrate support in favor of an alternate predominating mechanism 
of regulation, the “indirect effect,” in which phosphorylation of eIF2α disrupts an intramolecular 
interaction between its own N- and C-terminal domains, exposing a hidden surface on the N-
terminal domain necessary for binding to the eIF2B regulatory pocket. 
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Immunohistochemical study of leukemia-inhibitory factor levels and its relation 
to oligodendrocyte function, white matter pathology and cognitive impairment in 
normal aging monkeys 
 
Biraaj M. Mahajan BA, Katelyn V. Trecartin BS, MS, Samantha Calderrazzo BA, Eli Shobin BS, 
Douglas L. Rosene, Ph. D.   
 
Affiliation: Boston University School of Medicine  
 
Introduction: Studies of aging non-human primates (NHP) demonstrate that cognitive deficits in 
several domains are associated with white matter pathology not neuronal loss. Prior studies in 
our laboratory using PCR gene array established several genes implicated in white matter 
homeostasis. The gene that showed the highest fold change between old and young animals was 
Leukemia inhibitory factor (LIF). LIF is a cytokine with pleiomorphic effects but most relevant 
include its necessity in the differentiation and survival of oligodendroglia. We hypothesize that LIF 
levels in the frontal lobe are predictive of the degree of white matter damage and consequently 
level of cognitive impairment.  
 
Methods: Archived tissue from NHP between ages of 4.4 and 30.4 that had been cognitively 
tested was utilized for immunohistochemistry. Series of sections from subjects were removed 
from the -80 storage, thawed, and rinsed to remove glycerol. A protocol for the chromogenic 
staining of tissue sections was carried out using LIF antibody (R&D Systems). LIF staining in both 
young and old cohorts will be quantified using stereological counts within pre-defined regions of 
interest. Counts obtained from both cohorts will be subjected to statistical evaluation using 
ANOVA with age group and sex as between subject variables and ROI as within subject variables.  
  
Results: The final analysis of the experiment is yet to be completed. Upon completion of 
stereological imaging and counting of the tissue sections from both age cohorts, statistical 
analysis will be completed. It is expected that older animals that generally have a higher level of 
cognitive deficit correlating to a higher degree of white matter pathology will demonstrate a 
statistically significant increased expression of LIF in frontal white matter tracts as compared to 
younger animals who have lower levels of deficit and pathology. As of now there is no expectation 
to observe a difference in LIF expression between the sexes.  
 
Conclusion: Knowing that the cognitive deficits of aging are correlated with white matter 
pathology and the knowledge that LIF is a regulator of oligodendrocyte maturation makes it an 
obvious target of interest. If we are capable of demonstrating that increasing age is associated 
with both increasing white matter pathology and also increasing expression of LIF this could pave 
the way for evaluating aging and functional capacity with a new metric. Additionally, LIF may be 
targeted for development of therapeutics that aim to maintain LIF levels as we age in order to 
protect our finite population of oligodendrocytes and our white matter tracts.  

Targeting Drug Resistance in BRAF Mutant Human Melanoma Cells 
 
Rohit Maruthi, BA; Muzhou Wu, PhD; Byungwoo Ryu, PhD; Rhoda M. Alani, MD.  
Department of Dermatology, Boston University School of Medicine, Boston, Massachusetts 
 
Introduction: Melanoma accounts for the greatest mortality rate among skin cancers in the 
United States. Genetic analysis has determined that >50% of melanoma patients have a common 
gain-of-function point-mutation in the BRAF gene. The B-Raf protein is a key mediator of the 
mitogen-activated protein kinase pathway (MAPK) and mutated BRAF leads to constitutive 
proliferation and survival. Therapeutic agents, such as Vemurafenib, were formulated to target 
the mutant BRAFV600E, but clinical outcomes have shown that almost all patients developed 
resistance to the oncogene-targeted therapeutic treatment. In this project, we hypothesized that 
reactivation of a p38 MAPK pathway may confer the targeted-therapy resistance and that a novel 
small molecule inhibitor of the gene transcriptional repressor CoREST complex, named Corin, 
may block the p38 reactivation, and hence may prevent the resistance in melanoma.  
 
Methods: Vemurafenib-sensitive (A375P) and Vemurafenib-resistant (A375R) lines of A375 
human melanoma cells with BRAFV600E mutations were cultured in DMEM with 10% FBS. The 
A375P and A375R cells were treated overnight with experimental conditions including DMSO as 
negative control, Vemurafenib as the BRAF inhibitor, and Corin as the potential therapeutic 
inhibitor. Subsequently, protein was extracted from the cells and western blots were performed 
to probe for the expression levels of total p-38 and phosphorylated-p38 (P-p38). 
 
Results: The results from the western blot experiments indicated that there was P-p38 activation 
in the A375R cell line as compared to the A375P cell line. This suggests that the p38 MAPK 
pathway may contribute to the development of targeted therapy resistance in human melanoma 
cells with the mutant BRAFV600E. However, there was not a significant difference in the expression 
of the P-p38 level in the A375R cells treated with Corin versus that of those treated with 
Vemurafenib. 
 
Conclusions: We tested the hypothesis that the CoREST inhibitor Corin may overcome targeted-
therapy resistance by inhibiting the p38-mediated MAPK pathway in human melanoma cells with 
mutant BRAFV600E. The results of the western blot experiments suggested that p38 may be 
involved in the acquired resistance in melanoma. However, Corin may not be able to block the 
p38 reactivation. Future studies can further explore alternative therapeutics to effectively target 
drug resistance. 
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DYSREGULATION OF PEROXISOME PROLIFERATOR-ACTIVATED RECEPTORS 
IS ASSOCIATED WITH SKELETAL MUSCLE DYSFUNCTION IN HEART FAILURE 
WITH PRESERVED EJECTION FRACTION 
 
Ross Okazaki, BS1, María Valero-Muñoz, PhD1, Flora Sam, MD1,2,3. 
 
1Whitaker Cardiovascular Institute, Boston University School of Medicine, Boston, MA 
2Cardiovascular Medicine Section, Boston University Medical Center, Boston, MA 
3Evans Department of Internal Medicine, Boston University School of Medicine, Boston, MA 
 
Objectives: Heart failure (HF) with preserved ejection fraction (HFpEF), also known as diastolic 
HF, is a clinical syndrome characterized by lung congestion, increased left ventricle filling 
pressure and diastolic dysfunction, with preservation of LV ejection fraction1,2. Despite the 
increasing prevalence of heart failure with preserved ejection fraction (HFpEF) in humans, there 
are no evidence-based therapies for HFpEF3-6. HFpEF patients suffer from severe exercise 
intolerance7-9, and although the mechanisms leading to this are not understood, evidence 
indicates that non-cardiac mediators play a role9,10. Peroxisome proliferator-activated receptors 
(PPARs) are a family of receptors that participates in energy homeostasis and have been 
implicated in a variety of diseases including HFpEF11,12. We sought to investigate the role of PPAR 
signaling in muscle in HFpEF. 
 
Methods: Uninephrectomized wild-type mice were continuously infused with either d-aldosterone 
(HFpEF) or saline (sham) via osmotic mini-pumps and were given 1% NaCl drinking water for 4 
weeks. ECHO was performed at the end of 4 weeks prior to sacrificing the mice. Gastrocnemius 
and soleus were collected, and molecular and histological analyses were performed. 
 
Results: Mean gastrocnemius weight, but not soleus, was lower in the HFpEF group (p<0.05). 
These changes were not associated with changes in frequency of type 1 or type 2b muscle fibers 
in either gastrocnemius or soleus. However, cross sectional area and diameter  of type 2b fibers 
in gastrocnemius (both p<0.05), and diameter of type 2b fibers in soleus (p<0.05) were 
significantly decreased in HFpEF mice Molecular analyses of gastrocnemius revealed decreased 
expression of regulators of energy homeostasis pparα and pparγ (p<0.05 and p<0.0001 
respectively), regulator of mitochondrial biogenesis and skeletal muscle fiber type pgc1a 
(p<0.05), electron transport chain uncoupler ucp3 (p<0.05), and anti-oxidant enzyme cytochrome 
c (p<0.05). There were no significant differences in expression of these markers in the soleus.. 
 
Conclusion: HFpEF was associated with decrease in gastrocnemius mass, which mainly 
appeared due to type 2b fiber atrophy, and with downregulation of important regulators of energy 
homeostasis. These findings suggest a potential role of PPAR-targeted therapies in treating 
skeletal muscle dysfunction in HFpEF. 
 
 

Regulation of cell death by Retinal Pigment Epithelium exosomes and 
neuropeptides 
 
Paw Osathanugrah, BA; Tatfong Ng, PhD; Andrew Taylor, PhD.  
 
Boston University School of Medicine, Department of Ophthalmology 
 
Introduction: Retinal Pigment Epithelium (RPE) cells contribute to the regulation of adaptive and 
innate immunity in the eye. This is partially due to RPE secretion of anti-inflammatory signals – 
previous work showed that macrophage apoptosis is suppressed when treated with RPE 
conditioned media. However, treating macrophages with exosomes isolated from primary RPE 
conditioned media alone stimulates apoptosis. In addition, removing alpha-melanocyte 
stimulating hormone (α-MSH), a major anti-inflammatory neuropeptide, from RPE conditioned 
media also causes macrophages apoptosis. Therefore, we evaluated the possibility that α-MSH 
suppresses the apoptotic signal to rescue anti-inflammatory macrophages from apoptosis.   
 
Methods: Posterior eye cups from mice (C57BL/6) were dissected and incubated in serum-free 
media overnight. Conditioned media was collected and exosomes were isolated using an isolation 
kit and centrifugation. Macrophages (RAW 264.7) were cultured and then treated with exosomes 
and α-MSH at 1, 3, and 10 ng/mL. After 18 hours incubation Caspase 3/7 activity, an indicator of 
apoptosis, was measured. 
 
Results: Primary RPE exosome treated macrophages had 2.30 ± 0.24 times higher apoptotic 
activity relative to serum free media treated macrophages as measured by caspase activity. The 
addition of α-MSH suppressed the exosome induced caspase 3/7 activity in a dose dependent 
manner. Adding 1 ng/mL α-MSH reduced relative apoptosis by a statistically insignificant amount 
compared to control. However, 3 ng/mL α-MSH was sufficient to reduce relative apoptotic activity 
back to near baseline levels.  
 
Conclusion: Treating macrophages with primary RPE exosomes induced apoptosis, while α-
MSH rescued primary RPE exosome treated macrophages from apoptosis. The implication of 
this work is the possibility that within the immune privileged eye there is a mechanism of selecting 
anti-inflammatory macrophages. This is a process of eliminating, through exosomes, 
macrophages that do not respond to the anti-inflammatory molecules of the retina. Further 
investigation is needed to elucidate the role of α-MSH and other associated neuropeptides on 
macrophage cell death and ocular immunity.   
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The Effect of MAPKAP2 Kinase on HuR Protein Activity in Response to TLR 
Ligands 
 
Samir Merheb, BS, Jun-Yuan Huang, PhD; Bedabrata Sarkar MD, PhD  
 
Department of Surgery 
 
Background: Sepsis is an aberrant immune response to a severe bacterial infection, resulting in 
high intensive care unit admission rates and becoming a leading cause of ICU mortality in the 
United States. The invasion of pathogenic gram positive (LTA containing) or gram negative (LPS 
containing) bacteria is known to elicit the downstream release of proinflammatory cytokines such 
as TNF-alpha, IL-1β, and IL-6 from macrophages. Previous literature has demonstrated the 
importance of MAPKAP2 (MK2) kinase phosphorylation of Human R antigen (HuR) in stabilization 
of proinflammatory cytokines mRNA following LPS stimulation of macrophage Toll-Like 
Receptors (TLR). Currently, there is not substantial evidence of the effect of LTA on MK2 and the 
phosphorylation of HuR in the regulatory pathway of proinflammatory cytokines.  It was 
anticipated that TLR signaling, following LTA stimulation, alters MK2 kinase activity targeting HuR 
to increase proinflammatory cytokine mRNA stability. 
  
Methods: Primary macrophages (from mice, strain C57-Black) and J774 macrophage cell lines 
were stimulated with TLR ligands LPS and LTA.  Following stimulation of the cells, cytokine 
mRNAs of TNF-α, IL-6, and IL-1β was assayed via RT-PCR. Post-stimulation, actinomycin D was 
added to inhibit transcription of cytokines and measure the half-life of cytokine mRNA. Western 
Blots provided a qualitative measurement of the levels of the RNA binding protein, HuR, present 
in the nucleus and the cytoplasm.  
 
Results: An independent T-test was not completed for %mRNA of pro-inflammatory cytokines 
TNF-α, IL-6, and IL-1β after LTA or LPS stimulation of macrophages due to a lack of sufficient 
RT-PCR data. However, future repeats of the experiment are anticipated so that an independent 
T-test can be conducted. Although not statistically significant, LTA stimulation did demonstrate 
an increase in %mRNA for IL-1β in comparison to the control group. The Western Blot of P-MK2 
and P-HuR yielded a weak signal in response to LTA and LPS.  
  
Conclusions: Since LTA stimulation showed an increase in %mRNA for IL-1β and not for TNF-
α and IL6 and the Western Blot yielded a weak signal for phosphorylated HuR in response to LTA 
and LPS stimulation, the hypothesis was not supported. These results call for a further 
investigation into the effect of LTA on MK2 phosphorylation of HuR and this relationship’s effect 
on pro-inflammatory cytokine mRNA stability as this relationship can provide insightful 
contributions into molecular therapies to treat sepsis.   
 
 
 

Characterization of the Novel Cell Adhesion Molecule TMIGD1 in Placental 
Invasion 
 
Cynthia Wang, M.S., Chika Achalu, M.D., Jeffrey Pudney, Ph.D, Rachel Ho, M.S., Rosana D 
Meyer, Ph.D, Nader Rahimi, Ph.D, and Wendy Kuohung, M.D. 
 
Department of Obstetrics and Gynecology, Boston University School of Medicine, Boston, MA 
Department of Pathology, Boston University School of Medicine, Boston, MA 
 
Introduction: Transmembrane and immunoglobulin domain-containing 1 (TMIGD1) is a newly 
identified cell adhesion molecule that mediates cell-cell interactions and is mainly expressed in 
the kidney and colon. In renal epithelial cells, TMIGD1 regulates cell proliferation and migration. 
TMIGD1 expression was also found to be downregulated in human colon tumors. Human tissue 
panels showed expression of TMIGD1 in placenta. We previously performed overexpression 
studies of TMIGD1 in a trophoblast cell line that suggest a role in the regulation of placental 
invasion. In continuation, we elected to investigate the role of placental TMIGD1 in the process 
of normal trophoblast invasion and to determine how its expression contributes to 
syncytiotrophoblast (STB) differentiation and function. This is of interest because dysregulation 
of placental invasion may lead to obstetrical complications such as preeclampsia and intrauterine 
growth restriction (IUGR). We hypothesize that BeWo cells (a choriocarcinoma cell line) 
overexpressing TMIGD1 will display an STB phenotype, including increased cell fusion, increased 
expression of markers of STB differentiation, and higher hCG production as quantified by ELISA. 
 
Methods: We overexpressed TMIGD1 in the immortalized choriocarcinoma cell line BeWo using 
a retroviral vector. Transfection was verified using Western blot to compare the modified and 
original cell lines. Forskolin-induced hCG production in TMIGD1 overexpressing BeWo cells was 
assessed after 24hr, 48hr, and 72hr using a βhCG ELISA kit. Cell fusion following forskolin 
treatment of our TMIGD1-overexpressing and control BeWo cells was assessed by monitoring 
breakdown of E-cadherin boundaries present in non-fused cells. 
 
Results: TMIGD1 mRNA production in our transfected BeWo cells was 4.5-fold greater than that 
in the original line. We found significantly greater βhCG secretion (a marker of trophoblast 
differentiation) following 72-hr forskolin treatment in all our cell lines compared to untreated 
controls. 
 
Conclusion: The evidence presented in this study supports the idea that TMIGD1 expression in 
trophoblast may play an important function in regulating placental invasion.  Perturbations in its 
activity may be associated with obstetrical complications such as preeclampsia and intrauterine 
growth restriction. 
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Stage-specific repression of Lysine-specific Histone Demethylase 1 (LSD1) 
promotes the production and maintains the multipotency of hematopoietic stem-
progenitor cells (HSPCs) produced from induced pluripotent stem cells 
 
A. K. Yeung1; Z. Naing1; S. Kumar1; G. J. Murphy1 

 

1 Boston University School of Medicine 
 
A critical goal of developmental hematologists has been the creation of hematopoietic stem-
progenitor cells (HSPCs) capable of specifying to all adult hematopoietic cell lineages that can 
contribute to long-term repopulation in vivo. Achieving this goal likely requires a better 
understanding of the regulatory processes involved in the specification and maintenance of these 
cells in adults and during embryogenesis. Using pharmacological inhibitors in an established 
hematopoietic directed differentiation strategy, we investigated the timing and role of LSD1 in the 
production of HSPCs from iPSCs. Human iPSCs were dosed with either vehicle (DMSO) or small 
molecule LSD1 inhibitors at specific stages of hematopoietic development corresponding with the 
induction of mesoderm (Day 2), hemogenic endothelium (Days 4-5), and during the process of 
endothelial to hematopoietic transition (EHT, Days 8-12). At day 13, cells in suspension were 
collected for FACS-based immunophenotyping using markers for HSPCs and resultant progeny. 
Inhibition before day 8 inhibited the production of HSPCs while inhibition at day 8 resulted in a 
significant increase in the number of HSPCs that exhibited robust expression of CD34. Moreover, 
LSD1 inhibition resulted in a significant decrease in erythroid cell marker expression suggesting 
that this treatment results in definitively patterned hematopoietic cells that maintain multipotency.  
We are currently employing functional analyses including engraftment studies in 
immunocompromised mice. This work has implications for ex-vivo manipulation of HSCs from 
primary human sources and de novo generated iPSC-derived HSPCs. 
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A Prospective Observational Study to Assess Clinical and Radiological 
Outcomes of Orthognathic Surgery in Individuals with Temporomandibular 
Disorders 
 
Douglas Barnes, MS; Osamu Sakai, MD, Ph.D. Department of Radiology, Boston Medical Center 
 
Introduction: It has been estimated that 5-12% of the U.S. population suffers from a 
temporomandibular joint and muscle disorder (TMJ)1, a debilitating group of conditions which are 
poorly understood and lack any effective treatment.  TMJs are disorders of the jaw joint and chewing 
muscles leading to pain around the jaw joint, pain in the chewing muscles, popping or clicking of the 
jaw, and/or limitations in jaw function.  Many patients who are afflicted with TMJ also have a dentofacial 
deformity, an imbalance in the position, size, shape, or orientation of the jaw bones.  We hypothesize 
that in patients with both disorders jaw surgery to correct the dentofacial deformity will result in a 
significant improvement in TMJ symptoms.     
 
Methods: All patients undergoing corrective jaw surgery for a dentofacial deformity at the Henry 
Goldman School of Dentistry during a one-year period were considered for study enrollment.  Patients 
meeting study inclusion criteria and none of the exclusion criteria were enrolled in an observational 
study.  Three months prior to surgery every patient underwent pre-operative MRI imaging and a clinical 
evaluation to assess the presence and severity of TMJ symptoms.  Study participants were divided 
into two groups: the experimental group with both a dentofacial deformity and concomitant TMJ, and 
the control group with a dentofacial deformity only.  Patients underwent surgery and six months later 
received post-operative MRI imaging and a second clinical evaluation of TMJ symptoms.  MRI T2 
values of specific anatomical areas were calculated using ImageJ, an open source image processing 
software.            
 
Results: Seventy-three patients were enrolled and received pre-operative MRIs and clinical 
evaluations.  Of these seventy-three patients, thirty were determined to have TMJ and were placed in 
the experimental group, while forty-three had a dentofacial deformity only and were placed in the 
control group.  Thirty-nine patients total (21 experimental group,18 control group) received post-
operative MRIs and clinical evaluations, with the other thirty-four patients lost to follow up.  Eleven 
experimental group patients with TMJ before surgery (11 of 21, 52%) experienced improvement in 
symptoms and were determined to no longer have TMJ 6 months after surgery.  2 patients in the 
control group without TMJ before surgery (2 of 18, 11%) experienced new symptoms after surgery 
and were subsequently diagnosed with TMJ.   
 
Conclusions: Orthognathic surgery to correct a dentofacial deformity in those with both a dentofacial 
deformity and concomitant TMJ results in improvement of TMJ symptoms in a significant proportion 
of patients. 

Using quantitative MRI to examine neuroanatomical sequelae of extremely 
preterm birth at age 10 years 
 

5)Beaulieu, Forrest; 2,6,10)Alshamrani, Khalid; 1,6)Aakil, Adam; 1)Shao, Di; 1)Horn, Mitchell; 1)Hua, 
Ning; 1)Chapman, Margaret; 1)Sakai, Osamu; 2)Jara, Hernan; 5)Joseph, Robert; 3)Allred, Elizabeth; 
7)Heeren, Timothy; 1)Douglass, Laurie; 8)Mahd, Mufeed; 9)Frazier, Jean; 4)O’Shea, Thomas; 
5)Kuban, Karl 
 

1) Boston Medical Center / 2) Boston Medical Center, Radiology / 3) Children’s Hospital Boston, 
Neurology; Children’s Hospital Boston, Neurology, Neuroepidemiology / 4) University of North 
Carolina at Chapel Hill, Pediatrics / 5) Boston University School of Medicine / 6) University of 
Massachusetts Lowell / 7) Boston University Medical Campus, SPH Biostatistics /  8) University of 
Massachusetts Lowell College of Sciences / 9) UMass Memorial Healthcare / 10) King Saud bin 
Abdulaziz University for Health Sciences 
 
Introduction: The purpose of this research was the development and refinement of a technique 
to segment and perform volumetric analysis on the deep grey matter structures and cerebellums 
of ten-year-old children born extremely preterm (before 28 weeks gestation).  
 
Materials & Methods: As a part of the ELGAN study, 166 ten-year-old children (born before 28 
weeks gestation) underwent MRI imaging at several participating institutions. 61 ten-year-old 
term-born children (30 males, 31 females) from the National Institutes of Health MRI Study of 
Normal Brain Development (6) served as a control group. Dual-echo fast spin echo MR images 
were acquired with scanners manufactured by General Electric (3 sites), Philips Healthcare (2 
sites), and Siemens Healthcare (7 sites). Magnetic field strengths were 3.0T (n=11), 1.5T (n=1). 
ImageJ was used to manually segment and define a coarse target volume of the brain structures 
of interest. Volumetric analysis and automated segmentation was done through the use of a set 
of in-house, custom-built image-processing algorithms (Mathcad version 2001i).  
 
Results: It was found that the average volume of deep gray matter of children born extremely 
preterm was larger than that of full-term born children, even though the whole brain volume of 
extremely preterm children is, on average, lower than full-term children. It was also shown that 
extremely preterm children have, on average, a smaller volume of cerebellum & brainstem than 
children born full-term.  
 
Conclusion: This study showed that the developed pipeline of manual segmentation followed by 
automated targeted sub-segmentation and volumetric analysis could be employed reliably in the 
context of extremely-preterm children at 10 years of age. Brains with atypical neuroanatomical 
structure could be segmented and evaluated in the same manner as more closely neurotypical 
brains. The brains of children of normal gestational age could be evaluated through the same 
pipeline.  
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Feasibility of performing concomitant surgeries during laparoscopic living donor 
nephrectomy 
 
Authors: Carl A. Ceraolo, MS1,2, Neal A. Patel, MD2, Joseph D. Del Pizzo, MD2 

1 Boston University School of Medicine  2 Weill Cornell Medical Center, Department of Urology 
 
Introduction and Objective: During routine medical evaluation of live kidney donors, various 
silent pathologies can be discovered, some requiring surgical intervention. Limited literature 
evaluating the best timing for these surgeries exists, especially if the donor is otherwise medically 
cleared to undergo donor nephrectomy. Separately, Laparoendoscopic Single Site (LESS) guided 
donor nephrectomies are becoming increasingly commonplace. This study sought to evaluate the 
safety of LESS donor nephrectomy concomitantly performed with other surgeries for 
preoperatively detected pathologies. 
 
Methods: A retrospective review was performed of 993 patients undergoing donor nephrectomy 
by four surgeons between 2009 and 2017 at Weill Cornell Medical Center. Patients who had 
concomitant surgery were identified.  Clinical details including total anesthesia and operative time, 
estimated blood loss, postoperative renal function, and perioperative complications were 
collected. Complications were classified using the Clavien-Dindo system. 
 
Results: 11 patients were identified, including 6 women and 5 men. Mean age was 47.29 years 
(range 25.83-66.72). Mean BMI was 27.35 (range 22.05-31.84). Concomitant surgeries at the 
time of donor nephrectomy included two laparoscopic adrenalectomies, two bladder 
diverticulectomies, one liver biopsy, one cholecystectomy, one lipoma excision, three 
laparoscopic gynecologic surgeries and one laparoscopic inguinal hernia repair. Mean anesthesia 
time was 285 minutes (range 227-455). Mean operative time was 213 minutes (range 159-331). 
Mean estimated blood loss was 126 cc (range 15-400). No patients required post-operative 
transfusion. 7/11 (64%) of the concomitant procedures were performed through the LESS port 
without the need for an additional incision. The other 4 patients required separate incision sites 
thus were done with traditional laparoscopic port placement. Mean hospital stay was 2.82 days 
(range 2-8). Mean post-operative creatinine was 1.19 mg/dL (range 0.89-1.46) with a median 
follow-up of 24 months. Two grade II complications (urinary tract infection and wound infection) 
were identified and resolved with oral antibiotic therapy.  
 
Conclusion: Concomitant surgery during LESS donor nephrectomy can be a feasible and safe 
option to manage other preoperatively detected pathologies without the patient needing to 
undergo additional surgeries. The majority of concomitant surgeries were able to take place 
through the LESS incision, likely aiding with recovery and cosmesis. 
 
 
 
 

Predicting Organ Space Infections after Cholecystectomy 
 
Melissa Chavez, MS2; Vivian M. Sanchez, MD, FACS 
Boston University School of Medicine 
 
Introduction: Developing an organ space infection (OSI) is a serious complication of 
cholecystectomy that negatively impacts a patient’s post-operative course, prolongs 
hospitalization, and raises costs. This research has sought to address a gap in knowledge 
regarding patient-related and perioperative characteristics that are predictive of developing an 
OSI after cholecystectomy. This may aid surgeons and healthcare providers to recognize high-
risk situations, rapidly intervene, and possibly prevent an infection from occurring or worsening.  
 
Methods: After IRB approval is obtained, a retrospective chart review of 195 adult patients 
receiving a cholecystectomy within the VA Boston Healthcare System is performed. Pre-
determined data points are collected in a database. Patients are divided into two cohorts: all 
patients versus patients who developed an OSI. Categorical values are analyzed by comparing 
proportions using a z-test. The means of continuous variables are compared using a t-test. A p-
value is determined by calculating the normal distribution. Results are considered significant at 
the alpha level of 0.05. 
 
Results: 195 patients underwent cholecystectomy. The incidence of organ space infection was 
3.6% (n=7). 82% of operations were performed laparoscopically (n=159). 57% of 
cholecystectomies that developed an OSI were open or converted-to-open versus 18% in all 
patients. Risk factors associated with OSI include diabetes, elevated preoperative glucose levels, 
liver disease, steroid utilization, high operative blood loss, the need to perform a partial 
cholecystectomy, and a longer hospital stay. The most common bacteria encountered were 
Escheria coli and Enterococcus faecium. The most common prophylactic antibiotic administered 
was Cefazolin. 
 
Conclusion: These results reflect that certain patient-related and perioperative factors are 
associated with organ space infections. Given these findings, it may be prudent for healthcare 
providers to increase their vigilance for infection in patients that reflect these significant factors. 
Care should be taken to implement preventative measures and best-practice treatments should 
be started early in the infectious course.  
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Clinical Outcomes of Hypofractionated Stereotactic Body Radiation Therapy 
Boost for the Treatment of Localized, Non-Metastatic, High-Risk Prostate Cancer  
 
1Karen Cheng, 1Muhammad Qureshi, 2Gretchen Gignac, 3Mark Katz, 4Nicolas Bloch, 5Anthony Shelton, 1Ariel Hirsch 
 
1 Boston Medical Center, Boston University School of Medicine Department of Radiation Oncology; 2 Boston Medical 
Center, Department of Hematology and Oncology; 3 Boston Medical Center, Department of Urology; 4 Boston Medical 
Center, Department of Radiology; 5 Boston University School of Medicine, Cancer Research Center. 
 
Introduction: Stereotactic body radiation therapy (SBRT) delivers high doses of radiation therapy 
to the prostate while minimizing radiation to surrounding organs. Hypofractionated SBRT as a 
boost to conventional external beam radiation therapy (EBRT) allows increased radiation dosage 
with decreased frequency of delivery. This analysis reports on early prostate-cancer-specific 
quality of life outcomes in patients with localized non-metastatic high risk prostate cancer treated 
with hypofractionated SBRT boost on a Phase 2 in-house clinical trial. We hypothesize that 
hypofractionation will increase dose-equivalent delivered to tumor with comparable toxicity profile 
as measured by quality of life outcomes.   
 
Methods: From September 2011 to November 2015, 12 patients with localized high risk prostate 
cancer were treated with androgen deprivation therapy (ADT), intensity-modulated radiation 
therapy (IMRT) to the pelvis (45 Gy) and hypofractionated SBRT boost. Robotic SBRT delivered 
a total dose of 21 Gy in three fractions. Quality of life was assessed using the Expanded Prostate 
Cancer Index Composite-26 (EPIC 26) and the European Quality of Life – 5 Dimensions test (EQ-
5D). These parameters were recorded at baseline, 1, 3, 6, 12, 18 months, 2, 3 and 5 years after 
treatment. Here, we report on early outcomes of the study at baseline, 1, 3, 6, 12 and 18 months 
after treatment. A two tailed paired t-test was used to compare the data before and after 
treatment.  
 
Results: Twelve patients underwent EBRT with hypofractionated SBRT boost. After the first 10 
patients treated reached 6 months of follow-up, interim safety analysis revealed no grade 3-5 
rectal toxicity. A mean baseline EPIC-26 urinary irritation/obstructive score of 80.2 decreased to 
71.4 at 1 month post-treatment (p = 0.19) but returned to baseline with 81.3 at 3 months post-
treatment (p = 0.82). At baseline, 25% of men described their urinary function as a moderate to 
big problem, and that proportion increased to 50% 1 month following completion of SBRT before 
decreasing to 33.3% at 18 months. 0% of men described their bowel function as a moderate to 
big problem at baseline. The proportion increased to 8.3% 1 month post-treatment before going 
back to baseline at 18 months.  
 
Conclusions: Hypofractionated SBRT boost for the treatment of high risk prostate cancer was 
well tolerated as determined by urinary irritation, incontinence and bowel function and bother. 
Symptoms were comparable to those observed following traditional EBRT. Further data collection 
and analysis at 2, 3, and 5 years post-treatment are required to assess long term toxicity and 
efficacy.  

Sickle Cell Disease and its Perioperative Complications in Orthopaedic Surgery 
 
Joseph Cusano, B.S.; Kiera Kingston, M.D.; Emily Curry, B.S.; Elizabeth Klings, M.D.; Xinning Li, 
M.D.. Boston University School of Medicine 
 
Introduction: Sickle cell disease (SCD) is a clinically heterogeneous genetic hemoglobinopathy 
that affects approximately 100,000 Americans. The abnormal interactions between sickle 
erythrocytes, leukocytes, platelets, and the vascular endothelium lead to increased blood 
viscosity, impaired microvascular blood flow, tissue ischemia, and inflammation. In a clinical 
orthopaedic setting, SCD can present as pain, dactylitis, osteomyelitis, septic arthritis, or, most 
commonly, avascular necrosis. With the advent of improved treatment modalities, SCD patients 
are increasingly living longer, providing more time for conditions to become clinically observed. 
However, surgical interventions in SCD patients pose unique challenges with high risks of 
intraoperative and postoperative complications including acute blood loss and worsening 
anemia, transfusion reactions, and vasoocclusive crises. Accordingly, given the prevalence of 
SCD and the rise in orthopaedic surgeries for these patients, our large, urban safety-net hospital 
sought to describe the epidemiology and perioperative management of patients presenting to our 
orthopaedic department for surgery.  
 
Methods: All patients who visited our institution’s orthopaedic department, were ≥18 years of 
age, and had ICD-9/10 codes for both a sickle cell hemoglobinopathy and any orthopaedic 
surgical intervention necessitating general anesthesia were captured in our study. Various 
epidemiologic and surgical metrics were gathered for each patient upon a retrospective chart 
review. 
 
Results: Data for a total of 96 surgeries were collected. Fifty-eight (60.4%) of the surgeries were 
performed on females, with Black/African-American representing the largest racial cohort (n=84, 
90.3%) followed by Hispanic/Latino (n=7, 7.5%). The average age at time of surgery was 37.5 
±15.8 years (range: 18-81 y.o.). Avascular necrosis accounted for 52.1% of the cases and 19.8% 
were due to trauma. In addition, the hip was the most common anatomic location indicated for 
surgery (44.8%), with 29/43 (30.2%) of the hip surgeries being a total hip arthroplasty (THA) and 
14 (14.6%) being a bone marrow aspirate concentrate (BMAC).  With regards to preoperative 
blood transfusions, 58.3% received no transfusion, while 31.3% received a simple transfusion 
and 10.4% had an exchange transfusion. Intraoperatively, 13 patients (13.5%) were transfused, 
and postoperatively, 28.1% received a simple transfusion. Only 13 of the cases (13.5%) had a 
postoperative complication, with vasoocclusive crises accounting for 7 of these episodes (7.3%). 
 
Conclusion: Although sickle cell patients present with overall greater perioperative risks, they 
can be successfully managed in an orthopaedic surgical setting, as evidenced by our markedly 
low perioperative complication rate, compared to what has been previously noted in the 
literature.  
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Which Patients Receive an Addiction Consult? A Preliminary Analysis of the 
INREACH (Inpatient Readmission post-Addiction Consult Help) Study 
 
Maria D’Amico, BA, Zoe M. Weinstein, MD, MS, Debbie M. Cheng, ScD, Leah Forman, MPH, 
Danny Regan, NP, Alexandra Yurkovic, MD, Jeffrey H. Samet, MD, MA, MPH, Alexander S. 
Walley, MD, MSc 
 
Boston University School of Medicine, Boston, MA, United States. Boston Medical Center, 
Boston, MA, United States. Boston University School of Public Health, Boston, MA, United States. 
 
Introduction: Despite health risks for patients with substance use disorders (SUDs), patients 
rarely have their SUDs addressed by an inpatient team during hospitalization. Boston Medical 
Center started an inpatient Addiction Medicine Consult Service (ACS) in 2015 to address SUD. 
This service is not able to address every patient with SUD, and referrals are made ad hoc by the 
primary medical team instead of systematically. The goal of this study is to describe the patients 
that receive ACS as compared to those who do not, and to evaluate how this resource is being 
utilized.  
 
Methods: This is a retrospective cohort study of all adult patients with a discharge diagnosis of a 
SUD from July 2015 to July 2016 at Boston Medical Center. Patient characteristics of the sample 
included social (e.g. insurance, housing status), medical (e.g. location of care, psychiatry 
consultations, infectious diseases, Charlson Comorbidity Index) and SUD (e.g. type of SUD) 
characteristics. Bivariate analyses using Chi-square tests, T-tests, or Wilcoxon tests, compared 
characteristics between patients with and without an ACS consult (yes vs. no).  
 
Results: There were 4087 patients admitted with a SUD during the study period, of which 436 
received an Addiction Consult. In bivariate analyses, patients receiving a consult were more likely 
to have Medicaid (73.4% vs 57.1% p<.0001), be homeless (37.9% vs 21.9%, p<.0001), require 
the Intensive Care Unit (25.7% vs 18.7%, p=.0005), and have a psychiatry consultation (22.7% 
vs 11.6 %, p<.0001) during admission. Patients seen by the ACS were also more likely to have 
infections, including HIV (12.2% vs 4.4%, p<.0001), hepatitis C (60.6% vs 27.3%, p<.0001), and 
abscess/cellulitis (38.1% vs 21.6%, p<.0001). The two groups of patients did not have statistically 
significantly different Charlson Comorbidity Index Scores (mean 1.7 vs 1.8 p=0.27). ACS patients 
were more likely to have an Opioid Use Disorder diagnosis (72.9% vs 29.7%, p<.0001).  
 
Conclusion: Only a minority of patients with SUD receive a formal Addiction Consult, however, 
those that are referred to the ACS appear to be more medically complex based on their increased 
rates of homelessness, need for ICU and psychiatric care, and higher rates of chronic and acute 
infections. Notably, these patients do not appear more ill with more traditional measures of 
medical complexity such as the Charlson Comorbidity Index. Further evaluation is needed to 
outline which patients could benefit most from the ACS, and how the ACS may impact health care 
utilization such as readmission.   

Factors Determining Home versus Rehabilitation Discharge Following Primary 
Total Joint Arthroplasty for Patients Who Live Alone 
 
Christopher Fanga, BA; Sara J. Limb, BA; David J Tyborc, PhD; Joseph Martind; Mary E. Peveare, 
MPH;, MPH; Eric L. Smithf*; MD 
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b. Boston University School of Medicine, Boston, MA; sarajlim@bu.edu 
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e. Department of Orthopaedic Surgery, Boston Medical Center, 725 Albany St, Boston, MA 
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*Corresponding Author: Eric L. Smith, MD, Boston Medical Center, Department of Orthopaedic 
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Introduction: Patients discharged to rehabilitation centers after a primary total joint arthroplasty 
is associated with higher costs and poorer patient outcomes, and patients who specifically live 
alone are disproportionately sent to rehabilitation centers. The purpose of this study was to 
identify associated factors for discharge to home instead of rehabilitation skilled nursing facilities 
(SNF) for patients who live alone.  
 
Methods: Our tertiary care academic medical center was queried from 2016 to 2017 to identify 
patients who lived alone and underwent a primary total joint arthroplasty (TJA). An evaluation of 
factors were compared between those discharged to home vs SNF. Univariate and multivariate 
statistical tests were used to assess associations.   
 
Results: After primary TJA, patients who lived alone that were discharged to home were on 
average younger (61.6 vs 67.1, P < .004), employed (26.5% vs 4.1%, P < .005), active (67% vs 
45.8%, P < 0.025), had a shorter length of stay in the hospital (2.7 vs 3.5 days, P <.012), lower 
American Society of Anesthesiologist (ASA) score (2 vs 3, P < .001) and no expectation of SNF 
discharge (7.5% vs 64.5%, P < .001). No expectation of SNF discharge, age and employment 
was most predictive of home discharge.  
 
Conclusion: Having no expectation of SNF discharge is an important factor for home discharge 
following a primary TJA for patients who live alone. Addressing concerns pre-operatively and 
enhancing patient education about the benefits of home discharge may help decrease the rates 
of SNF discharge.  
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A Search For an In Vivo Biomarker of Chronic Traumatic Encephalopathy: 
A Comparison of Amyloid and Tau in Brain Tissue and Cerebrospinal Fluid 
 
Alexandra Geada BS, MBS, Thor Stein, MD.  
 
VA Boston Department of Pathology. 
 
Chronic Traumatic Encephalopathy or CTE, is a neurological degenerative disease found in 
people who have experienced repeated head trauma. The diagnosis is made post mortem, but 
symptoms begin early with neurological deficits and progresses to frank dementia.  
 
CTE has many similarities with the more well known Alzheimer’s disease. Both show neuronal 
loss, tau deposition and amyloid beta plaques. Cerebrospinal fluid, fluid that bathes the brain, is 
much easier to sample than in vivo.  In AD, as the amyloid deposits in the brain there is a 
concurrent decrease in circulating levels in the CSF. Opposite to this, the rise in phosphorylated 
tau in brain tissue is reflected in the CSF. Thus far, the CSF changes in CTE are unknown. 
The purpose of this project was to examine differences between these markers in brain tissue 
and CSF to determine a method of differentiating these diseases in vivo. 
 
Brains donated to the VA-BU-CLF Brain Bank were evaluated for changes consistent with CTE 
and AD. Subjects were separated into groups for analysis based on severity of disease. Brain 
tissue and CSF that was analyzed via and ELISA to determine levels of phosphorylated tau, total 
tau, and Aβ-42. A one-way ANCOVA was conducted to determine differences between control, 
mild, and severe AD/CTE controlling for age.  
 
In brain tissue, there is a significant effect of AD on levels of the following biomarkers after 
controlling for age: ptau181, Total Tau, Abeta42. There is a slightly significant effect of CTE on 
levels of Abeta42. In CSF there is a significant effect of AD on levels of Total Tau after controlling 
for age. There was also a slightly significant effect of AD on levels of ptau181. 
 
Total tau was found to be uniformly lower across as pathologies compared to controls, reflecting 
the neuronal loss that occurs in severe disease. Phosphorylated tau181 is increased in both brain 
tissue and CSF in AD, and less so in CTE.  
 
The significant increase in amyloid deposition in brain tissue in AD and its concurrent decrease 
in CSF parallels past research.   
 
In CTE though, the increase in amyloid beta is not as robust in the brain, and shows an increase 
in CSF compared to controls. This difference in CSF may aid in the discrimination of AD from 
CTE, as well as provide further insight into the pathogenesis of both diseases.  
 
 

Demographics of Patients with Undiagnosed Malignancy Presenting to the 
Trauma and Acute Care Surgery Division of an Urban Tertiary Care Center 
 
Camilla Gomes MS1,2, Michal Plocienniczak MS1,2, Matthew Egyud MD2, Tracey Dechert MD2 
1Boston University School of Medicine, Boston, MA, USA. 2Department of General Surgery, 
Boston Medical Center, Boston, MA, USA.  
 
Introduction: The Trauma and Acute Care Surgery (TACS) division functions at the forefront of 
medical emergencies, and over the years they have been challenged with managing patients 
presenting emergently with previously undiagnosed malignancies. The objective of this study was 
to obtain a better understanding of the patient population presenting such way, including patient 
demographics, as well as tumor characteristics commonly associated with such presentation. 
 
Methods: This was a retrospective study evaluating the electronic medical record of patients who 
presented to an urban tertiary care center and were evaluated by TACS between 01/01/2005 and 
12/31/2015, and diagnosed with a malignancy within one year of evaluation. Patients were 
stratified into those who were diagnosed at the index visit (Cohort A), and those who were 
diagnosed within one year of discharge based on findings noted by TACS during index admission 
(Cohort B). Information pertaining to patient demographics and tumor staging was collected and 
analyzed. 
 
Results: We retrospectively identified 297 patients. Of these, 147 patients were diagnosed with 
a malignancy at the index visit and grouped into Cohort A (49.5%); the remaining 150 patients 
were diagnosed with a malignancy within one year of discharged and grouped into Cohort B 
(50.5%). 68% of patients in Cohort A and 28% of patients in Cohort B were diagnosed with a 
tumor graded >3 by AJCC standards. 12% of patients in both Cohorts A and B (N=17 and N=18, 
respectively) were privately insured. Majority of cancers in Cohort A involved the large bowel, 
(52%, N=68), while majority of cancers in Cohort B involved the lung (16%, N=22), kidney (13%, 
N=18), prostate (11%, N=15), and thyroid (8%, N=11). 
 
Conclusion: Our data provides a representation of the demographics and cancer characteristics 
of patients presenting to the emergency department with previously undiagnosed malignancies. 
Additional work must be done to further characterize the differences in outcomes, prognosis, and 
quality of life between patients presenting with occult malignancies emergently, and those being 
diagnosed through established screening methods and regular follow-ups. 
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OBSTRUCTIVE SLEEP APNEA IN CHILDREN WITH DOWN SYNDROME: 
SCREENING AND EFFECT OF GUIDELINES 
 
Adam Hsieh, MSc1,2, Amir Gilad, BS1,2, Kevin Wong, BA1,2, Michael Cohen, MD1,2, Jessica 
Levi, MD1,2,3 
1Boston University School of Medicine, Boston, MA, USA 
2Department of Otolaryngology-Head and Neck Surgery, Boston Medical Center, Boston, MA, 
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3Department of Pediatrics, Boston Medical Center, Boston, MA, USA 
 
Background: Obstructive sleep apnea (OSA) is a condition that affects a high proportion of 
children with Down syndrome (DS). OSA can cause serious clinical manifestations affecting 
development, thus early detection is critical. Despite this, there is a significant gap in knowledge 
on robust guidelines for physicians performing OSA screening in children with DS. 
Polysomnography (PSG) is the gold standard for diagnosing and evaluating OSA. In 2011, the 
American Academy of Pediatrics (AAP) advised that physicians refer all children with DS for a 
PSG by age 4 years to assess for OSA, regardless of the presence of OSA signs and symptoms.  
 
Purpose & Hypothesis: We undertook this study to determine effect of and compliance with 
these guidelines at our institution. To date, research regarding efficacy of screening for OSA in 
children with DS has been limited. Based on literature and our clinical impression, when and how 
should OSA be evaluated using PSG remain relatively neglected among physicians. Therefore, 
we hypothesized that not all children with DS are being referred for PSG by age 4 years 
per AAP guidelines, thereby leading to under-detection of OSA.  
 
Methods: A retrospective chart review was conducted of patients 0-18 years of age with DS seen 
at a tertiary care center during 2006-2016. PSG screening rate was investigated, and compared 
pre-and post-guideline publication. 
 
Results: In total, only 32% (44/136) children with DS were referred for PSG. Of those referred, 
100% had documented history of sleep problems. While guideline publication had no effect on 
overall referral frequency, frequency of PSG completion by age 18 years improved after 
publication (30%, 21/69) versus before (19%, 13/67, p<0.05). Notably, frequency of PSG 
completion by age 4 years improved after guideline publication (25%, 17/69) compared to before 
(0%, 0/67, p<0.0001). More children were diagnosed with OSA on PSG older than 4 years old 
compared to younger than 4 (89% [16/18] vs. 64% [16/25], p<0.05). 
 
Conclusion: Taken together, our findings indicate that most children with DS are not being 
referred for PSG by age 4 years per AAP guidelines at our institution. Although PSG completion 
rate by 4 years of age has improved, not enough change has occurred for compliance with 
guidelines. Therefore, OSA may be under-detected in children with DS. Consequently, this high-
risk group warrants better, more stringent detection of OSA. 

The association between resiliency and diabetes self-management among 
African-American men receiving primary care at an urban safety-net hospital 
 
Andrew Jenkins1, Lisa M. Quintiliani3, 2, Ve Truong3, Karen E. Lasser3, 2 
 
1. Medical Student, Boston University School of Medicine, Boston, MA, United States.  
2. Boston University School of Public Health, Boston, MA, United States.  
3. General Internal Medicine, Boston Medical Center, Boston, MA, United States.  
 
Background: Studies have found an association between resiliency, the ability to adapt positively to 
adverse life events, and diabetes self-management behaviors among African-American women. 
However, little is known about the relationship between resiliency and diabetes self-management 
among African-American men, a group at higher risk for diabetes-related death and several diabetes 
complications when compared to African-American women.  An association between resiliency and 
diabetes self-management behaviors could guide future interventions to address diabetes-related 
health disparities.  
 
Methods: We recruited African-American men with diabetes (most recent HA1C ≥ 7) who receive 
primary care at Boston Medical Center, the largest safety-net hospital in New England to participate 
in a phone survey. The survey contained standardized scales measuring resiliency levels (General 
Self Efficacy Scale, GSES), diabetes self-management behaviors (Diabetes Self-Management 
Questionnaire, DSMQ), demographic information (age, self-identified race, and marital status), 
socioeconomic status (education level, annual household income, and employment status), and 
incarceration history. Patients received at least three phone calls, with each call occurring on a 
different date and time of day. Participants received a $10 gift card upon completion of the survey. We 
used chi square tests to compare groups, and multivariable logistic regression to identify predictors of 
positive diabetes self-management behaviors. We controlled for variables known to predict diabetes 
self-management behaviors, including age and incarceration history.     
 
Results: We mailed recruitment letters, signed by primary care providers (PCPs) at Boston Medical 
Center, to 234 patients; 94 (40.2%) patients completed the survey. Mean age was 60.6 years 
(standard deviation 12.7), 59.5% of participants reported an annual household income of less than 
$20,000, and 29.7% reported a history of incarceration. The mean unadjusted GSES resilience score 
was 25.0 (standard deviation 5.2) and the mean unadjusted DSMQ diabetes self-management 
behavior score was 35.1 (standard deviation 8.6).  In multivariable analyses, higher levels of resiliency 
were associated with better diabetes self-management behaviors (OR 10.0, 95% CI 3.7-27.1). 
Responders and non-responders did not differ with respect to diabetes control (mean level of 
hemoglobin A1C) or area of residence (Roxbury, Dorchester, or Mattapan).   
 
Conclusions: In a cross-sectional analysis among African-American men, levels of resiliency are 
significantly associated with diabetes self-care behaviors. Future interventions could target resiliency 
behaviors to improve diabetes self-management behaviors in this population. 
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Outcomes and Costs-of-Care of the Selective Management of Anterior Abdominal 
Stab Wounds: A Single-Center Experience 
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Boston University School of Medicine, Boston, MA. 2Department of Surgery, Tufts Medical 
Center, Boston, MA 
 
Background: Exploratory laparotomy is the standard intervention for patients who present with 
anterior abdominal stab wounds (AASWs) and shock, evisceration, or peritonitis. However, in the 
absence of these three clinical findings, clinical management of AASWs is highly variable. We 
sought to determine outcomes and costs-of-care related to five different management strategies 
for patients with AASWs at a Level I trauma center. 
 
Methods: A retrospective chart review was performed of patients who were evaluated for AASWs 
at Boston Medical Center from January 2010 to December 2016. Patients were excluded if they 
were under the age of 15 or had multisystem trauma, or missing data. Abstracted data included 
demographical information, patterns of injury, initial operative or non-operative management, use 
of computed tomographic (CT) imaging, hospital course, 30-day mortality, and hospital cost data. 
 
Results: Over a six year period, 231 patients presented to Boston Medical Center with AASWs. 
Mean age was 32 years, and 79% represented minority populations (54.3% Black, 19.4% 
Hispanic). One hundred and ninety two (83%) were male, while 39 (17%) were female. Seventy 
six patients (33%) required immediate laparotomy for shock (29%), evisceration (45%), or 
peritonitis (26%). Three patients died on arrival. The remaining 152 patients underwent selective 
management of the AASWs with one of five different management strategies (Table 1). Twenty 
six of these patients (17%) progressed to laparotomy within 24 hours of admission, of which 12 
were therapeutic laparotomies. There were no significant differences in complication rate, and no 
mortality was observed. There was no significant difference in comparing hospital costs of care 
between strategies of clinical observation and discharge after CT imaging. However, hospital 
costs of care were significantly lower when comparing a clinical observation strategy to CT and 
clinical observation, local wound exploration, and diagnostic laparoscopy. 
 
Conclusion: Comparing five strategies for selective management of AASWs with comparable 
clinical outcomes reveals that clinical observation has hospital costs similar to those associated 
with immediate discharge based on CT imaging guidance, but significantly lower than those 
associated with strategies involving imaging with clinical observation, local wound exploration, 
and diagnostic laparoscopy. Clinical management of AASWs should be considered as the primary 
management strategy for patients who do not present with shock, evisceration, or peritonitis.  

Vitamin D as a Predictor of Postoperative Hypocalcemia after Thyroidectomy  
 
Jong H. Park, MSc1; Samuel Rubin, MD2; Jefferey S. Jumaily, MD2; Todd E. Falcone, MD3; 
Elizabeth N. Pearce, MD4, MSc; Michael Holick, PhD, MD4; J. Pieter Noordzij, MD2 

1 Boston University School of Medicine; 2 Department of Otolaryngology-Head & Neck Surgery, 
Boston University Medical Center; 3 Department of Otolaryngology-Head & Neck Surgery, 
University of Connecticut School of Medicine; 4 Section of Endocrinology, Diabetes, and Nutrition, 
Boston University Medical Center 
 
Objective: Determine whether 25-hydroxyvitamin D (25[OH]D) level predicts postoperative 
hypocalcemia in patients undergoing total or completion thyroidectomy. 
 
Methods: A single center retrospective study was conducted including all patients receiving total 
or completion thyroidectomy between January 2007 and March 2017. 25-hydroxyvitamin D 
(25[OH]D) levels were measured within 42 days of surgery or one day post operatively. 
Hypocalcemia was defined as an adjusted calcium (based on albumin levels) of <8.0mg/dL or 
symptomatic hypocalcemia with a positive Chvostek’s sign. Univariate analysis was performed 
using a two-sample t-test and chi-squared test while multivariate analysis was performed using 
logistic regression analysis to determine whether preoperative 25-hydroxyvitamin D (25[OH]D) 
level is a predictor of postoperative hypocalcemia. Significance was determined with an alpha 
level of 0.05.  
 
Results: A total of 517 subjects were included in the study. 15.67% (n=81) of subjects 
experienced postoperative hypocalcemia with an average serum calcium level of 7.64±0.48mg/dL 
compared to 8.92±0.51mg/dL in the normocalcemic population (p=<0.0001). The mean 25-
hydroxyvitamin D (25[OH]D) level for hypocalcemic patients was 24.43±11.97 ng/mL compared 
to 27.49±12.21 ng/mL in normocalcemic patients (p=0.0382). Subjects who were hypocalcemic 
experienced a significantly longer hospital stay (2.93±2.47 vs. 1.37±1.08; p<0.0001). After 
adjusting for preoperative calcium, 25-hydroxyvitamin D (25[OH]D) levels was a significant 
predictor of postoperative hypocalcemia (OR=1.023; p=0.0420; 95% CI (1.001, 1.045). 
 
Conclusion: We have demonstrated that 25-hydroxyvitamin D (25[OH]D) level is a significant 
predictor of postoperative hypocalcemia after thyroidectomy.  
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The Progression and Treatment of Mild Obstructive Sleep Apnea in Children 
 
Patel P, Levi J, Cohen M 
 
Boston University School of Medicine Dept. Otolaryngology  
 
Background: Obstructive sleep apnea (OSA), characterized by a partial or complete obstruction 
in the upper airway, is commonly caused by the hypertrophy of adenoid tissue and tonsils in 
children. A typical first-line treatment for pediatric OSA is an adenotonsillectomy. However, for 
mild cases, non-surgical management has also been implicated as a viable treatment option. The 
purpose of this study was to identify the likelihood of either non-surgical or surgical management 
in mild OSA and the outcomes in the those chose to go the non-surgical route.   
 
Methods: The medical reports and sleep studies of 1569 children diagnosed with OSA between 
the ages of 2-18 were reviewed. The specific OSA categorization, BMI, age, gender, AHI per 
sleep study, and time between sleep studies was assessed and recorded. Specifically, the study 
looked for cases in which two sleep studies were completed for child diagnosed with mild OSA in 
order to compare AHI before and after.  
 
Results: Of the 105 cases in which a child was diagnosed with mild OSA (AHI < 5) and had 
completed two sleep studies, there was a significant difference in the number patients who 
elected to get an adenotonsillectomy versus go through the non-surgical treatment route after the 
first sleep study. A larger portion of patients, 88.6%, decided to go the noninvasive route (p<.01). 
Outcome in this cohort of patients was measured by assessing the changes in AHI. A greater 
than 20% decrease in AHI between the first and second sleep study was defined to be a “better 
outcome.”  48.4% of the patients had a greater than 20% decrease in AHI and 37.60% of the 
patients had a greater than 20% increase in AHI. Thus, of the 91 patients who decided on the 
observational treatment regimen, there was no significant pattern of AHI change (p >0.1).  
 
Conclusion: Non-surgical management of mild OSA is a common form of treatment in children 
when compared to surgery. However, there is no definite outcome to this observational form of 
treatment; the AHI is almost equally likely to increase or decrease significantly.  
 
 
 
 
 
 
 
 
 
 

Prevalence and Risk Factors for Cerebral Enlarged Perivascular Spaces in 
Relation to Race and Stroke Severity 
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Introduction: Racial minorities have a higher prevalence of vascular risk factors (VRF), as well 
as higher incidence and greater severity of stroke. Enlarged perivascular spaces (EPVS) are 
considered a marker of small vessel disease reflecting the long term effect of VRF. We aim to 
determine the prevalence and burden of EPVS in racial minorities, and examine their 
association with VRF and stroke severity. 
 
Methods: We included 894 consecutive stroke patients who underwent brain MRI admitted to 
an academic stroke center. EPVS were rated in the basal ganglia (BG), centrum semiovale 
(CSO) and midbrain (MB) following a standardized method, and dichotomized for analyses 
(mild <20 vs severe ≥20). Race was assessed based on US census procedures and 
categorized as White, Black or Other racial groups (ORG). Stroke severity was determined at 
time of admission using the NIH stroke scale (NIHSS). We used univariate analysis to assess 
the relation of VRF and EPVS severity, and multivariable logistic regression analysis to relate 
EPVS and stroke severity. 
 
Results: EPVS were present in the entire sample (219 White, 455 Black, 220 ORG). Severe 
EPVS prevalence for Whites, Blacks and ORG was for BG 19.6%, 18%, and 15.4%; for CSO, 
38.8%, 42.6%, and 33.6%; and for MB, 88.6%, 84.8%, and 84.1%, respectively. 
In univariate analyses, increasing age was associated with severe EPVS in the BG and CSO in 
all racial groups (p=< .0001); White and Black women were more likely to have severe EPVS in 
the BG and CSO (p<0.05). Hypertension was associated with EPVS severity in the BG in the 
entire sample (p=0.0004), with severe EPVS in MB and BG among Blacks, and with severe 
EPVS in BG and CSO in ORG (p<0.0001). Dyslipidemia was associated with severity of EPVS 
in BG only in ORG (p=0.01), while diabetes showed an inverse relation with EPVS severity in 
BG among Blacks only (p=0.003). EPVS severity was not associated with stroke severity when 
evaluating different NIHSS thresholds. 
 
Conclusion: Race was not related to EPVS severity in our study, but traditional risk factors 
were, supporting their role as markers of small vessel disease. Severe EPVS were more 
frequent in MB, CSO and less common in BG. Further studies are required to clarify the relation 
of EPVS with stroke severity, assessing other measures and functional outcomes. 
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Introduction: Pain is a common condition among PLWH, and about 20% of PLWH are being 
prescribed chronic opioid therapy (COT). Studies have demonstrated that pain is associated with 
increased healthcare utilization among PLWH. Even though national guidelines for prescribing 
COT exist, HIV providers are not trained in pain management. They have reported that they often 
do not follow the COT guidelines, are unskilled at recognizing prescription opioid misuse in their 
practices and do not feel confident when prescribing opioids to their patients. We sought to 
describe demographic characteristics of PLWH that are in COT, ED utilization among PLWH, and 
opioid monitoring characteristics in the HIV clinic.  
 
Methods: We focused on PLWH on COT for this observational study. COT was defined as having 
three or more opioid prescriptions written at least 21 days apart during the previous 6 months. 
We obtained patients’ demographic characteristics through participant assessment. We obtained 
ED utilization and opioid monitoring data through electronic medical record (EMR) review. The 
EMR was conducted over a 24-month period.  
 
Results: The patient cohort consists mainly of middle-aged individuals, who have been living with 
HIV for a median of 19 years. 74.1% did not work at the time of self-assessment and are disabled 
either permanently or temporarily. On average, 61% of patients visited the ED at least once over 
a period of 24 months. The main reasons for ED visits were pain and other reasons unrelated to 
opioid misuse. 15% of patients had treatment for an opioid use disorder over a 24-month period. 
Only 13.8% of patients had signed an opioid treatment agreement (OTA), and 5.2% has at least 
1 scheduled pill count over a 12-month period.  
 
Conclusions: As this patient population ages, they are dealing with pain and comorbidities which 
renders them disabled. Most of them are utilizing the ED for reasons related to their pain and 
comorbidities, which demonstrates the need for better management of these conditions. 
Furthermore, the low percentage of patients who had a signed OTA and at least 1 scheduled pill 
count attests to the improvements that need to be made in opioid monitoring for PLWH.  
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Introduction: Educating patients about sun protection is important given the risk for skin cancer and 
photoaging - regardless of season or skin color. Visual imagery has been shown to improve 
comprehension of and adherence to health information, but few studies have investigated its effect on 
sun protective habits in a clinic setting. The purpose of this study was to determine if visual and textual 
stimuli were more effective than verbal standard of care (SOC) in improving patients’ intended sun 
protective habits.  
 
Methods: This cross-sectional pilot study was conducted on 145 subjects presenting to the 
dermatology clinic. All subjects were given a baseline questionnaire that included demographic 
information and a series of questions that focused on sun-protection knowledge, perceived 
susceptibility, and intended sun-protective behaviors. Questions were based on a 5 point Likert scale 
(1 being strongly agree and 5 being strongly disagree). Subjects were then randomized to 3 groups. 
All groups were given the SOC, a verbal stimulus that highlighted the risk of sun damage and 
importance of sun protective behavior. The first group additionally received a visual stimulus with 
pictures depicting sun damage and skin cancer, while the second group additionally received a written 
stimulus with information regarding sun exposure. The third group remained the control. Following 
this, all groups completed the post-stimulus questionnaire with a similar series of questions. Statistical 
analysis was performed using repeated measures ANOVA to measure the change in post-stimuli 
questionnaire scores.  
 
Results: Of the participants, 62% were female, 61% were of Hispanic descent, and 62% had a high 
school education or lower. All stimuli groups demonstrated a significant improvement in post-stimuli 
score (p<0.01). Compared to SOC, both visual and textual stimuli demonstrated a significant 
improvement in score (p=0.03, and p=0.02, respectively). However, the change in mean score 
between visual and textual groups was not significant (0.79). Additionally, all patients reported an 
increased belief post-stimuli in perceived effectiveness of sun-protective habits (p<0.05).  
 
Conclusion: Our results suggest that any additional sun protection counseling – visual or textual – 
increases knowledge and intention to adopt sun-protective habits. Further studies could investigate 
whether cosmetic versus health-based visual stimuli are more effective in increasing sun-protective 
habits among dermatology patients. 
 
Intraoperative Heparin Use for Upper Extremity Arteriovenous Access Creation 
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Does not affect Outcomes 
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Introduction: There is conflicting data about the effect of heparin use on perioperative outcomes 
during upper extremity arteriovenous (AV) access creation. We assessed the effect of utilization 
and dose of intraoperative heparin on outcomes in a single-institutional practice. 
 
Methods: All upper extremity AV access cases performed between 2014 and 2017 were 
reviewed. Patient and procedural details including intraoperative heparin use and dosing as well 
as protamine use was analyzed. Full heparin dose was defined as 80-100 units per kg and partial 
heparin was <80 units/kg. Embolic complications, wound hematoma rate, and early patency were 
evaluated. Multivariable analysis was performed. 
 
Results: 432 AV access cases were identified. These included brachiocephalic (37.5%), 
brachiobasilic (30.6%), and radiocephalic fistulas (10.6%) as well as AV grafts (16.7%). Average 
patient age was 64.1 years and 59.5% were male. Full heparinization was used in 20.6%, partial 
heparinization in 60%, and no heparin was used in 19.4% of cases. Protamine was used in 93.3% 
of full heparin cases and 40.2% of partial heparin cases. There were no cases of acute thrombosis 
or distal embolization. Perioperative wound hematoma rate was 4.5% in full heparin, 2.7% in 
partial heparin, and 1.2% in no heparin cases (P=.42). Access patency at first follow-up was 
89.8% for full heparin, 92.9% for partial heparin, and 91.5% for no heparin (P=.63). There was no 
differences in return to OR or perioperative survival. On multivariable analysis full heparin (OR 
4.67, 95% CI .5-43.8, P=.44) and partial heparin (OR 2.31, 95% CI .28-19.4, P=.44) was not 
associated with hematoma rate. On multivariable analysis full heparin (OR .74, 95% CI .25-2.24, 
P=.6) and partial heparin (OR 1.29, 95% CI .49-3.36, P=.61) was not associated with patency at 
follow-up. 
 
Conclusion: Intraoperative heparin use, at full or partial doses, did not affect perioperative 
outcomes after AV access creation. Overall complication event rate was low for all groups. AV 
access can be safely performed without intraoperative heparin use. 
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Background: Currently, most nationwide trauma registries lack post-discharge information on 
long-term patient outcomes. Although socioeconomic parameters are known to be important 
predictors of outcomes in several clinical conditions, little information is available for traumatic 
injury victims. With the current project, we aim to determine if an association between 
socioeconomic status (SES) and development of Post-Traumatic Stress Disorder (PTSD) after 
injury exists.  
 
Methods: Adults with an Injury Severity Score (ISS) >9 treated at three academic Level I trauma 
centers were contacted 6 months or 12 months after injury. Phone interviews were conducted 
with patients to screen for PTSD (Breslau). Information on educational attainment with the 
following categories was obtained: high school or below and college or professional degree. 
Patients with median income below the Massachusetts median ($68,563) were considered low 
income, while those above were high income. SES was defined by 3 groups: (1) high educational 
level and high income, (2) low educational level and low income, and (3) high educational level 
but low income or vice versa. Logistic regression models on the presence of PTSD, adjusting for 
confounders (age, gender, race/ethnicity, injury cause, previous psychiatric illness) and including 
the aforementioned socioeconomic parameters were fitted.  
 
Results: Out of 523 patients screened, there was a substantial difference between the three 
groups and the development of PTSD. After adjusting for potential confounders and patient 
correlation within hospitals, subjects with low SES were 3.94 times more likely to screen positive 
for PTSD compared to those with high SES [(95%C.I. 2.49-6.21), p<0.001]. Patients with middle 
SES were 1.98 times more likely to screen positive for PTSD compared to those with high SES 
[(95%C.I. 1.19-3.27), p=0.008)].  
 
Conclusion: There is a significant difference in development of PTSD between patients who are 
of high SES and their counterparts. The fact that patients with middle SES are more likely to 
develop PTSD than high SES, but less than low SES, suggests that both income and educational 
level play a role in the outcome of these patients. These differences provide insight to barriers in 
access to resources, such as lower income and lower health literacy, which may make it difficult 
to get proper mental health care. These determinants need further attention to ensure optimal 
rehabilitation. 
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Evaluation of changes in serum PTH level in response to varied vitamin D 
dosages in vitamin D insufficient adults 
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Introduction: Vitamin D plays a major role in calcium metabolism, by promoting calcium 
absorption in the intestines. Reductions in serum calcium levels lead to increased secretion of 
parathyroid hormone (PTH), drawing needed calcium from bone. Consequently, vitamin D 
deficiency poses a significant risk for osteoporosis and bone fractures. There continues to be 
debate as to how much vitamin D is required to be considered sufficient. The objective of this 
study is to provide new insight on the amount of vitamin D a healthy adult requires to maximize 
his/her calcium and bone metabolism, as well as observe at what dosage limit these health 
benefits plateau. The hypothesis is that as serum 25-hydroxyvitamin D (25(OH)D) increases as 
a result of vitamin D supplementation, there will be a gradual decline in PTH levels, with levels 
plateauing at a supplementation level of 4,000 IUs daily. 
 
Method:  The study duration was 24 weeks with blood samples obtained at baseline and 8 week 
intervals to evaluate the time course of changes in 25(OH)D and PTH levels in Vitamin D 
insufficient adults (25(OH)D < 30ng/ml). Subjects were randomly allocated to one of four arms 
(A-D) with arms A-C receiving 600 IUs, 4,000 IUs, or 10,000 IUs vitamin D3/day accordingly. Arm 
D received incremental dosages, with 600 IUs the first 8 weeks, followed by 4,000 IUs the next 8 
weeks, followed by 10,000 IUs of vitamin D3 the final 8 weeks.  
 
Results: Preliminary results indicate a negative correlation between serum 25(OH)D and serum 
PTH, in accordance with previous studies.  Notably, there is a significant decrease in serum PTH 
at 25(OH)D ≥40ng/ml (p<0.05) and subsequent plateau of serum PTH levels with further 
increases in serum 25(OH)D.  Preliminary data also demonstrates that supplementation with 
4,000 IUs or 10,000 IUs of vitamin D produces a noticeable decrease in PTH level, while 
supplementation with 600 IUs does not.  Statistical analysis run on Arms A-D with repeated 
measures ANOVA did not yield a significant result, thus it will be necessary to increase the sample 
size with future subject recruitment. 
 
Conclusion: These results suggest that raising serum 25(OH)D level beyond the current 
guidelines of sufficiency (≥30ng/ml) to at least 40ng/ml may lead to continued health benefits with 
regards to a sustained decrease in serum PTH.  Furthermore, in Vitamin D insufficient adults, 
4,000 IUs of vitamin D supplementation or higher is necessary to maximize health benefits, with 
the current FDA recommended daily value of 600 IUs proving inadequate. 
 
 
 

Understanding the Interaction Between Maternal Nutrition and Environmental 
Stressors in Correlation with Mother-Infant ‘Omic’ Profiles and Post-Partum 
Outcomes   
 
Mother-Child Wellness Clinical and Research Center, Department of Psychiatry, Boston University School 
of Medicine/Boston Medical Center 
Yelu Zhang, BS, Shayna Schor, BS, Carolina Leon, Cynthia Wang, BS, Danielle Ganjian, Snezana 
Milanovic, MD, MSc. 
 
Introduction: Maternal nutrition, environmental stressors, and psychiatric conditions can all influence 
in-utero and post-partum infant development by altering a baby’s biological footprint. The 
Transgenerational Health Research Initiative (THRIVE) aims to further study these biological 
footprints using an ‘omics’ approach, which allows for the collection of genetic, epigenetic, 
transcriptomic, proteomic and metabolomics data. One of the projects’ goals is to elucidate how 
maternal nutrition, in combination with other environmental influences during pregnancy, correlates 
with ‘omics’ profiles, in-utero brain development, and subsequent psychiatric outcomes in mothers 
and their offspring. Better understanding of this relationship can help identify nutritional biomarkers 
predictive of newborns at risk of developing adverse psychiatric outcomes, as well as provide insight 
to interventional opportunities based on maternal nutrition phenotype. 
 
Methods: Expecting mothers at BMC are asked to participate in a five-visit longitudinal study 
consisting of a combination of clinical data collection, blood draws, and optional neuro-imaging 
session for newborn infants. Maternal dietary intake is assessed twice using the Automated Self-
Administered 24-Hour Dietary Assessment Tool (ASA-241), once during pregnancy (at study visit #3) 
and once post-partum (study visit #4). Mothers are asked to complete two self-reported recalls 
reporting all foods, drinks, and supplements consumed within the past 24 hours. Clinical data is also 
collected during the prenatal visits to assess the participants’ medical history, current health and 
emotional well-being, level of physical activity, and adverse life events.  
 
Results: Seventeen expectant mothers are currently recruited in the study, with the first delivery 
expected in March 2018. Here, we report preliminary results collected from three expecting mothers 
who completed ASA-24 at their prenatal study visit #3. On average, it takes 20-30 minutes to complete 
ASA-24, typically done adjacent to patient’s clinical visit. For every participant, analytic reports were 
generated, which provided a breakdown of intake by macronutrients, energy, vitamins, minerals, 
carotenoids, fatty acids and metabolites, as well as behavioral information relevant to meal 
consumption. 
 
Conclusion/Future Directions: Once we obtain a larger sample size, we aim to perform further 
ASA24 data analysis by calculating Healthy Eating Index (HEI2) scores as a measure of diet quality 
of each participant and to identify patterns of healthy and non-healthy diets. These findings will be 
correlated with blood metabolomics data. Second, clinical, neuroimaging and ‘omics’ data will be 
applied to network modeling and machine learning analysis, in order to identify algorithms predictive 
of potential metabolomics interactions and possibly indicate biomarker-based maternal and infant risk 
status.  
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In-hospital complications do not predict long-term Patient Reported Outcomes 
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Introduction: Evidence suggests that in-hospital complications may relate to quality of care. 
However, little is known about whether they affect long-term outcomes. Here, we sought to 
determine whether in-hospital complications are associated with long-term physical and mental 
health after trauma. 
 
Methods: Trauma patients with an ISS ≥9 were identified retrospectively using the institutional 
trauma registry of three Level I trauma centers and contacted 6 or 12 months after injury to 
participate in a telephone interview evaluating PROs measures: Trauma and Health Related 
Quality of Life (T-QoL and Short Form-12 [SF-12]), PTSD screening (Breslau), return to work, 
and residential status. Multivariable logistic regression models adjusting for potential confounders 
(e.g. demographics, socioeconomic parameters, injury characteristics, hospital course variables, 
and trauma center variation) were used to assess the relationship between complications and 
physical and mental SF-12 composite scores. SF-12 scores are t-scores with a population norm 
of 50 and SD of 10, where 0 is the lowest level of health measured and 100 is the highest level 
of health measured.  
 
Results: A total of 555 trauma patients were included. 135 (24%) patients had at least one 
complication. Patients with at least one complication had lower SF-12 physical composite score 
compared to patients without complications (40.3±11.7 vs. 42.3±11.5). Similarly, patients with at 
least one complication had lower SF-12 mental composite score compared to patients without 
complications (48.7±13.2 vs. 50±12.3). After adjusting for confounders, no statistical significant 
differences were found between patients with and without any in-hospital complication in SF-12 
physical (0.68, 95%CI -3.87 to 5.24) and mental (0.40, 95%CI -2.98 to 3.77) composite score.  
 
Conclusions: Even though complications are a key indicator of quality of care, they do not 
appear to be associated with long-term physical and mental health after trauma. This highlights 
the need to conduct long-term PRO’s collection and analysis, to better characterize predictors of 
different patient trajectories after trauma.  
 

Increasing midline use at Boston Medical Center: A Quality Improvement Project 
 
Andrew Creadore BS, James Moses MD, Boston Medical Center 
 
Introduction: Central Line-Associated Blood Stream Infections (CLABSI) are among the most 
severe hospital acquired infections and impact the clinical course of thousands of patients every 
year. Besides the direct morbidity and mortality caused to patients, CLABSIs are also a source 
of financial burden for hospitals as the subsequent care and treatment are often not reimbursed 
by insurance companies, including Medicare and Medicaid. By terminating distal to the right 
atrium, midlines offer a method of gaining peripheral venous access that avoids the bacteremia 
associated with central lines, while still maintaining the ease of access and patient comfort offered 
by PICC lines. The 2016 Infusion Therapy Standards of Practice also removed the requirement 
that low pH medications, such as vancomycin, be administered via central lines. For these 
reasons, we wished to increase midline utilization within all units of Menino and East Newton 
Pavilion at BMC. 
 
Methods: We followed the Institute for Healthcare Improvement’s methods for implementing a QI 
project. Baseline data for the preceding 3 months was collected from IT generated monthly LDA 
reports of Menino and East Newton Pavilion (ENP). Interviews were conducted with the directors 
of quality from the ED, the ICU, an infection control nurse, the director of nurse training, a member 
of the IV team, a patient safety specialist, and a member of the IT team who coordinates changes 
to EPIC and procedure order forms. Information collected from these interviews was compiled 
into a driver diagram to determine the various barriers to increasing midline use at BMC. Various 
changes that were implemented over the course of a few months included training the IV team 
on use of a new midline brand, an updated PICC/midline order set built into EPIC, changes in 
hospital policy regarding the use of vesicants/irritants in midlines, and meetings with the IV team. 
Bi-weekly data was collected from EPIC comparing the number of PICC and midlines that were 
placed in both Menino and ENP. 
 
Results: meeting with preceptor next week to plan how we will present our results.  
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Granting full practice authority to nurse practitioners at VA hospitals:  
The predicted impacts on primary care appointment wait times and workforce 
 
Rosemary Farahmand, MS, and Julia Prentice, PhD 
 
Boston University School of Medicine & U.S. Department of Veterans Affairs 
 
Introduction: In January 2017, the Department of Veterans Affairs (VA) enacted a rule granting 
nurse practitioners (NPs) at VA medical facilities full practice authority (FPA) – the right to practice 
and prescribe independent of physician oversight or collaboration. Prior to this, the practice 
authority of NPs within the VA was determined by state-level scope of practice (SOP) laws, which 
vary widely and can be highly restrictive on an NP’s ability to independently consult patients. The 
Rule aims to alleviate excessive wait times for appointments by expanding the pool of providers 
authorized to provide health care services. In order to predict the success of the Rule, this study 
examines if there was an association between state SOP laws and new patient primary care 
appointment wait times prior to the Rule’s enactment.   
 
Methods: States were categorized as full (FPA), reduced (RdPA) or restricted (RtPA) practice 
authority based on the level of restriction their SOP laws place on an NP’s ability to evaluate 
patients, diagnose, and order and interpret tests. More restrictions were placed on NPs in RtPA 
than RdPA states. Additionally, the following 2015 data were retrieved on a monthly basis from 
the VA’s Central Data Warehouse: mean new patient primary care appointment wait times (WTs), 
number of primary care patients, and number of primary care providers. Student t-tests were 
performed comparing mean data for facilities in FPA (n=26), RdPA (n=53), and RtPA (n=48) 
states. 
 
Results: In 2015, the average monthly mean WT at facilities in FPA states was 23.8 days, 
compared to 21.2 days in RdPA states and 25.3 days in RtPA states. Facilities in RdPA states 
had shorter mean WTs than facilities in FPA states in eight months of 2015 (p<0.05). Mean WTs 
in FPA versus RtPA states did not differ to a statistically significant extent in any month. On 
average, facilities in FPA states served fewer patients per primary care provider than facilities in 
RtPA and RdPA states in all 12 months of 2015 (p<0.05) and in three months of 2015 (p<0.05), 
respectively.  
 
Conclusions: Even though, on average, facilities in FPA states served fewer patients per primary 
care provider, their new primary care patients tended to experience WTs for appointments that 
were longer than or similar to those experienced by patients in non-FPA states. This suggests 
that extending FPA nationwide may not help alleviate appointment wait times for Veterans. 
 
 
 
 

A Qualitative Study on Patient Acceptability of the ICOUGH RECOVERY App in 
the Postoperative Setting 
 
Sophia M Gill, BA1, Dea L Biancarelli, BS2, Helen Jin, BS1, Karanda Bowman, MD3, Andrew L 
Chu, BS1∆, Samir Haroon, MD, MPH4∆ 
 
1 Boston University School of Medicine, Boston, MA. 2 Department of Health Law, Policy & Management, Boston 
University School of Public Health, Boston, MA. 3Loyola University Medical Center, Department of Surgery, Maywood, 
IL. 4Boston Medical Center, Department of Radiology, Boston, MA. ∆Principal investigators 
 
Introduction: Postoperative pulmonary complications are relatively common and costlier than other 
adverse outcomes following surgery. A pulmonary care protocol called ICOUGH was developed to 
prevent these complications. It was designed to be low tech, cost effective, and easy to understand 
and remember. Although its implementation significantly reduced the incidence of postoperative 
pneumonia and unplanned intubations, the protocol relied primarily on nursing staff to both educate 
and motivate patients to adhere to it. Studies have demonstrated the utility of mobile apps for behavior 
change, especially when incorporating reminders, videos, family involvement, gamification, and 
benchmarking. An app that incorporates such features, called ICOUGH RECOVERY, was developed 
to help patients follow the protocol. A qualitative pilot study was subsequently conducted to evaluate 
the usability and acceptability of the application by patients in the post-operative, inpatient setting. 
 
Methods: We conducted semi-structured interviews lasting approximately 6 minutes with participants 
regarding their experience using the ICOUGH RECOVERY app during their postoperative, inpatient 
stay. Interviews were conducted prior to discharge. They were audio-recorded, transcribed verbatim, 
and then coded and analyzed. 
 
Results: 17 patients were interviewed. The average age was 39; 82% of participants were female. 
Both English and Spanish speakers participated, with 59% using the Spanish version of the app and 
41% using the English version. Of the 17 participants, 18% were White, 12% were Black, and 70% 
identified as Hispanic. The app was used an average of 1.41 days. Overall, all participants were 
satisfied with the app and described a number of factors that contributed to its usability and 
acceptability. Ease of use was consistently brought up as a factor encouraging app likeability. Another 
factor was the perception of the app as a tool to help patients meet their personal recovery goals, like 
hastening the recovery process or reducing post-surgery discomfort. Some app features provided 
practical motivators for behavior change, while others made the recovery process more “fun.” Other 
app features motivated patients to meet their recovery goals by connecting them with social support 
or engendering competition. All thought the app was useful as a recovery tool. 
 
Conclusions: 
Patients were overall satisfied with app function and usability, suggesting that the iCOUGH app may 
increase adherence to the iCOUGH protocol. Participants’ feedback will inform future iterations of app 
design and development. Further study is needed to assess patient adherence to iCOUGH when 
using the ICOUGH app.  
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Introduction: Children with seizures in low-income populations may go unrecognized or receive 
suboptimal care because of language barriers, cultural beliefs, or parent education.  This can 
have deleterious effects on the child, such as developmental stasis and injury. Children with 
autism spectrum disorders (ASD) and developmental delays are more likely to experience 
seizures than the general population, making early seizure recognition critical for maximizing 
developmental outcomes. Availability of a low-cost, easy to administer standard procedure to 
identify seizures would serve to efficiently triage children for appropriate care. The aim of this 
study was to evaluate the effectiveness of detecting seizures in high-risk children using a parent-
completed questionnaire. 
 
Methods: We screened children 6 months to 18 years with suspected ASD, global developmental 
delay, or seizure in 12 pediatric and family medicine clinics throughout Massachusetts, 11 of 
these serving populations with high health disparities. We implemented a previously validated 
two-part parent questionnaire used to identify seizures in children. At routine clinic visits, primary 
care providers administered Part 1, which is a brief highly sensitive screen.  If the result was 
positive, a research assistant administered Part 2, a longer screen with higher specificity, over 
the phone. Positive Part 2 results indicated the need for further specialized evaluation.  
 
Results: Of 102 administered seizure questionnaires, 79 children screened positive on Part 1. 
Of those, 69 families (87%) were reached by phone to complete Part 2. Forty-one children (59%) 
were referred for specialist consultation. A new seizure diagnosis was made for 6 of these children 
(15%), and new neurological diagnoses other than seizure were made for 8 of these children 
(20%).  
 
Conclusions: The seizure questionnaire effectively identified seizures and other neurological 
disorders in a diverse population of high-risk children. This supports broader use of this low-cost 
seizure identification tool in children. 
 
 
 
 

Improving Adherence to Oxygen Saturation Guidelines in BMC’s NICU 
 
Rachel Hirshorn, Bernadette Levesque, MD, Cheryl Slater, RN, MSN, Donna Stickney, RN 
 
Boston University School of Medicine/Boston Medical Center 
 
Introduction: Recent studies suggest a target saturation range of 90-94% while NICU patients 
receive oxygen therapy. Levels above 94% can be toxic, correlating with chronic lung disease or 
retinopathy of prematurity. Insufficient oxygen can lead to increased rates of necrotizing 
enterocolitis (NEC) and mortality. Thus, saturation values are tightly regulated using alarms and 
continuously monitored by pulse oximetry. The NICU at BMC has high NEC rates and oxygen 
guideline adherence is a target for improvement. Initial data suggested that infants were spending 
16.67% of time below the appropriate oxygen level (90%). Our project aimed to reduce this 
number to 10%. Balancing measures included percentage of time spent above 94% and staff 
satisfaction. Interventions for improvement were developed by an interdisciplinary team using the 
PDSA cycle model. These included increased collaboration with respiratory staff, modifying the 
lower alarm limit from 85% to 87%, and placing reminder cards at each bedside.  
 
Methods: Data was collected for 9 hours per patient per week for 22 weeks. Sample size varied 
weekly from 1-5 infants. All NICU patients born before 29 weeks gestational age receiving 
supplemental oxygen were included in the study. Surveys to assess staff attitudes toward 
interventions were administered after interventions were made.  
 
Results: Run charts showed a downward shift of all post-intervention points below the initial 
median of 16.67%; however, the project aim of 10% was not met. There was a 17.5% increase 
in time spent above 94%, but run charts did not show an upward shift above the pre-intervention 
median. Staff response to respiratory therapy collaboration was overwhelmingly positive. About 
half of those surveyed indicated that the change in alarm limits led to more frequent alarms. 
 
Conclusion: Our three interventions showed a significant downward shift below the initial 
median. Cooperation with respiratory therapy was a positive change that will be sustained in the 
NICU. Additional interventions, including equipment changes or “cohorting” patients based on 
oxygen status, will be developed. Challenges encountered during this study include the limited 
sample size and the complexity of some cases, which can make it impossible to comply with 
alarm limits. Alarm fatigue must also be addressed, and further research into the impact of the 
additional high saturations is warranted. 
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To Attend or Not Attend Lecture - A survey of first-year medical students. 
 
Leonie M. Hoyo and Allison Larson, M.D. 
Boston University School of Medicine 
 
Introduction: Traditional didactic lecture is the most predominant instructional method used by 
medical schools in Canada and the United States. The current format has been criticized for being 
inefficient, inflexible, and lacking a student-centered pedagogy. Many schools also provide video 
recordings of lectures, thereby providing students with increased accessibility and flexibility. 
There is some evidence suggesting that students are making deliberate decisions in their choice 
to attend lecture based on the anticipated learning benefit. The correlation between lecture 
attendance and student performance is an area of research where data is conflicting and unclear. 
In addition, there is a dearth of publications correlating lecture attendance patterns with markers 
of satisfaction in work-life balance among medical students. Our aims were to examine the 
reasons behind a student’s decision to, or to not attend lecture, assess whether a student’s 
chosen method of accessing lecture information impacted exam performance, and investigate a 
potential relationship between attendance and personal satisfaction. 
 
Methods: All first-year students (n=189) were invited to attend one of two focus groups 
discussing learning styles and preferences, and a total of eighteen students participated. Audio 
recordings were taken, transcribed, and the information was used to create a survey. It was 
emailed to all first-year medical students as an optional anonymous survey to complete at the 
end of their first academic year.  
 
Results: There were significant differences in several categories regarding factors that influence 
a student’s decision to attend lecture or access recordings. 96.3% of lecture viewers utilized 
recordings as a replacement for attending lecture, compared to 50% for lecture attenders. There 
were no significant differences between self-reported exam performances amongst students. 
Both groups reported similar levels of satisfaction in categories related to work-life balance. 
Lastly, there were no significant differences between lecture attenders and lecture viewers in 
terms of preferred learning style. 
 
Conclusion: Our data supports the notion that students are voting with their feet in order to find 
a balance of learning that works best for them, that there is no difference in academic 
performance between lecture attenders and viewers, and that students are exercising control 
over their school-life balance. We believe that our findings illustrate the importance of providing 
a curriculum that caters to a plethora of learning styles and preferences. 
 
 
 
 
 

Incidence of Deep Vein Thrombosis Following Spine Surgery:  
Risk Assessment with Evaluation of Proper Timing of Anticoagulant 
Administration 
 
Ray Jhun, M.S.1; Christine Tschoe, M.D.2; Katharine Cronk, M.D.2 
1Boston University School of Medicine; 2Boston Medical Center 
 
Introduction: Venous thromboembolism (VTE) is a common cardiovascular complication that is 
associated with hospitalization for major surgery. Neurosurgery in particular has historically been 
a high-risk field with respect to the incidence of VTE such as deep vein thrombosis (DVT) and 
pulmonary embolism (PE). However, there exists little to no consensus on the subject of when to 
initiate VTE prophylaxis for optimal outcomes. The objective of this study was to identify the 
predictors of VTE, as well as any relationship between time to initiation of VTE prophylaxis and 
the incidence of VTE in a population of patients undergoing neurosurgical operative procedures 
at a large urban safety-net hospital over the year 2016. 
 
Methods: This was a retrospective medical record review of the operative cases at Boston 
Medical Center over the year 2016. Operative cases of the spine seen by the Department of 
Neurosurgery from January 1, 2016 through December 31, 2016 were included in this study. Data 
on thirty-seven comorbidities associated with VTE events were analyzed (including age, smoking 
history, hypertension, restricted mobility, etc.), and multivariable logistic regression was 
performed to identify independent predictors of post-operative VTE. Univariable analysis was 
utilized to compare the incidence of VTE with time to administration of prophylactic 
anticoagulants.  
 
Results: Of five hundred seventy-one (571) operative cases seen during this time, two hundred 
fifty-four (254) were operations performed on the spine. Eight (8) of these cases resulted in a 
post-operative VTE event. Preliminary analysis indicates that the presence of obesity, lung 
disease, hypertension, diabetes mellitus, and the patient being aged 41-60 may be predictors of 
post-operative VTE in this patient population. This analysis also suggests no correlation between 
time to prophylaxis and development of VTE. Further analysis to generate greater statistical 
power and reliable significance values is pending. 
 
Conclusion: The development of DVT and PE are highly feared post-operative complications, 
particularly in the field of neurosurgery. Age, obesity, lung disease, hypertension, and diabetes 
may be predictors of post-operative VTE, but further work analyzing a larger sample is required.  
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The Relationship between Structural Racism and Black-White Disparities in Fatal 
Police Shootings at the State Level 
 
Anita Knopov BA*, Michael Siegel MD, MPH*  
*Boston University School of Public Health 
 
Introduction: The objective of this study was to discern the relationship between state-level structural 
racism and Black-White disparities in police shootings of victims not known to be armed.  
 
Methods: Using a Poisson regression, we evaluated the effect of structural racism on differences 
between states in Black-White disparities in fatal police shootings involving victims not known to be 
armed during the period from January 1, 2013 through June 30, 2017. We created a state racism 
index, which was comprised of five dimensions: (1) residential segregation; and gaps in (2) 
incarceration rates; (3) educational attainment; (4) economic indicators; and (5) employment status.  
 
Results: After controlling for numerous state-level factors and for the underlying rate of fatal shootings 
of black victims in each state, the state racism was a significant predictor of the Black-White disparity 
in police shooting rates of victims not known to be armed (incidence rate ratio: 1.24; 95% confidence 
interval, 1.02-1.50). For every 10-point increase in the state racism index, the Black-White disparity 
ratio of police shooting rates of people not known to be armed increased by 24%.  
 
Conclusion: These findings suggest that structural racism is an important predictor of the Black-White 
disparity in rates of police shootings of unarmed victims across states. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standardized Opioid Prescribing after Orthopedic Surgery 
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Introduction: Massachusetts faces an opioid abuse epidemic whose growth may be driven by 
physician over-prescription. At Boston Medical Center, there was previously no protocol for 
prescribing these drugs after inpatient orthopedic surgery, resulting in inconsistent and potentially 
excessive prescribing. From June 2016 to May 2017, the average amount of opioids prescribed 
per orthopedics patient was 365+/-575 morphine milligram equivalents (MME+/-SD, n = 1359). 
There was also poor correlation between a patient’s 24 hour pre-discharge opioid utilization and 
the quantity prescribed at discharge. 
We created an opioid dose taper calculator to standardize and reduce opioid prescription. The 
primary aim was to have 25% reduction of opioids prescribed to post-operative orthopedics 
patients with hospital length of stay > 24 hours. 
 
Methods: A tool was developed that creates a patient-specific opioid taper given their 24 pre-
discharge utilization, baseline opioid dose, and procedure-specific taper length. A PDSA 
approach was used for implementation. The calculator was introduced on May 17, 2017 to the 
orthopedics department. In the following 2 weeks, residents, NPs, and PAs were trained on 
protocol and workflow. Patient data were obtained from the Clinical Data Warehouse and verified 
by chart audit. Metrics such as protocol-compliant opioid prescription, quantities prescribed, and 
other patient factors were analyzed. Statistical analysis was achieved using R and Tableau. 
Balancing measures included patient satisfaction and potential under-prescription, and were 
tracked by prescription fills and a patient survey. 
 
Results: Eleven weeks after implementation, a patient-specific survey was used in 87% of eligible 
discharges, resulting in a 30% reduction in opioids prescribed (255+/-245 MME, n = 356). The 
correlation between pre-discharge opioid utilization and opioids prescribed at discharge also 
improved (pearson = 0.5, 95% CI: 0.47-0.51). Despite this reduction, most patients (70%) 
reported receiving sufficient opioids with no significant increase in opioid fills (2.01 fills/admission) 
compared to before project implementation (1.97 fills/admission). 
 
Conclusions: This initiative succeeded in reducing the average quantity of opioids prescribed to 
patients, and has been integrated as a standardized practice within the department. This was 
accomplished without compromising patient care and pain management. 
Next steps include implementation in other surgical departments and creation of a tool to be 
integrated into Epic. 
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Risk Factors for Acne Development in the First Two Years of Initiating 
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Introduction: Acne is known to correlate with masculinizing testosterone (T) therapy use in 
female-to-male transgender men. However, the timing of acne onset and acne risk factors in this 
population have not been well-studied. In this retrospective study, we explored the combined 
effects of T therapy and biological factors on acne development in a population of transgender 
men that have initiated and maintained therapy for at least two years.  
 
Methods: We identified 55 transgender men aged ≥18 who received care between January 1, 
2008 - December 31, 2017 at Boston Medical Center, MA. Data from routine care were extracted 
from electronic medical records and patients were identified as having acne if they received an 
ICD-10 acne diagnosis and/or prescribed medication for acne after starting therapy. A multivariate 
logistic regression model was used to examine the impact of potential acne risk factors. 
 
Results: Among the sample of transgender men, the median age was 25 years (Range:18-75); 
74.6% (n=41) were white; and the median serum T level was 647 ng/dL (Range:118-1758). In 
the first two-years following T initiation, 20 transgender men (41.8%) developed acne, with a 
mean onset of 9.25 (SD:8.33) months. After adjusting for race, age, BMI, smoking status, and 
alcohol history in the regression model, serum T levels above 630 ng/dL were associated with a 
5.64 increased odds of acne in the study group (95% CI:1.19-26.77, p<0.03). The adjusted model 
also revealed that an increased BMI was associated with an increased prevalence of acne 
(OR:1.13; 95% CI:1.02-1.26, p<0.03) and that the risk of acne decreased with increased age 
(OR:0.92; 95% CI:0.86-0.98, p<0.02). 
 
Conclusion: These findings suggest that T can lead to an increased acne incidence in the first 
two years of therapy, and that this risk is elevated in the setting of an increased BMI and younger 
age. Acne treatment guidelines do not currently exist for transgender men, which limits medical 
providers’ ability to optimally counsel patients and devised treatment plans. Future studies 
assessing long-term acne treatment outcomes is needed for the transgender male population. 
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Introduction: The opioid-related overdose epidemic continues to be an urgent public health issue in 
Massachusetts (MA). Emerging adults (18-25 year olds) are an especially vulnerable population that 
has been significantly impacted. Nationally, rates of opioid use and overdose deaths have significantly 
increased in this population. Currently, medication for opioid use disorder (MOUD), including 
buprenorphine, naltrexone, and methadone, are the standard of care for individuals with opioid use 
disorder. While previous studies have focused on older adults, few have studied MOUD engagement 
in emerging adults. The objectives of this study are to determine the likelihood for emerging adults to 
engage in MOUD following a nonfatal opioid overdose.  
 
Methods: A retrospective cohort study was conducted for individuals who experienced a nonfatal 
opioid overdose from 2012-2014. Data were obtained from the MA Department of Public Health 
through Chapter 55 of the Acts of 2015, a legislative mandate that linked statewide datasets to better 
understand the opioid-related overdose epidemic in MA. The primary outcome of this study was the 
likelihood of MOUD receipt following overdose. Nonfatal opioid overdoses were identified through 
access of Emergency Medical Services (EMS) or hospitalization/emergency department visit. Cox 
regression analysis was used to determine hazard ratios of MOUD engagement for comparison of 
different age groups.  
 
Results: A total of 22,525 individuals were included in the cohort. Twenty six percent of 1209 18-21 
year olds and 34.1% of 3059 22-25 year olds who experienced a nonfatal opioid overdose engaged 
in MOUD within 12 months following the overdose. Cox regression analysis showed that 18-21 year 
olds were significantly less likely (HR = 0.72, 95% CI: 0.04-0.65) than 26-45 year olds to engage in 
MOUD, whereas 22-25 year olds showed similar treatment engagement as 26-45 year olds. Eighteen 
to twenty-one year olds were significantly less likely (HR = 0.74, 95% CI: 0.65-0.84) to receive MOUD 
than 22-25 year olds.  
 
Conclusion: Our study found that MOUD engagement following nonfatal opioid overdose was low for 
all age groups and that 18-21 year olds were significantly less likely to engage in treatment compared 
to other age groups. Significant differences between 18-21 year olds and 22-25 year olds indicate a 
need to distinguish these two age groups when developing interventions for emerging adults. This 
study demonstrates the need to focus future efforts on identifying and addressing barriers to MOUD 
engagement in emerging adults.   
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Refugee Women's Health in the Time of Trump 
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Obstetrics and Gynecology, Boston Medical Center 
 
Introduction: The Refugee Women’s Health Clinic (RWHC) in the Department of Obstetrics and 
Gynecology at Boston Medical Center (BMC) provides comprehensive and culturally conscious 
women’s health services to refugees, asylum seekers, and recent immigrants.  Staff practices 
respectful, trauma-informed care and providers have experience caring for a diverse array of 
patients as well as working in a variety of resource-limited settings around the world. The RWHC 
is unique in Boston, therefore ensuring providers know about the clinic and patients are able to 
access care is vital. This Quality Improvement project sought to explore reasons behind 
underutilization of the RWHC and implement strategies to improve usage, aiming to increase the 
number of visits to the RWHC by 20% by February 2018.  
 
Methods: Efforts to increase visit volume focused on augmenting referrals and decreasing no 
show rates. To better understand barriers to those goals, a needs assessment was conducted. 
Individual interviews were conducted between May and August 2017 with BMC providers and 
community organizations who work with refugees and asylum seekers, and (English and non-
English speaking) patients of the RWHC.  
 
Results: Interviews with stakeholders indicated a main barrier to increasing provider referrals 
was a lack of awareness of the existence, and value, of an OB/GYN refugee clinic. Additionally, 
there were missed screening opportunities during generalist visits, causing patients in need of 
RWHC services to not be identified. Patients interviewed cited similar concerns to those of other 
underserved populations, such as: inadequate housing, seeking employment, and food 
insecurity. The RWHC patient population also had unique barriers that influenced their visit 
attendance including: temporary employment ineligibility among asylum seekers, legal fees, lack 
of familiarity with public transportation, and fear of crowded areas due to trauma history. Concerns 
about transportation and food decreased with increased length of residence in the U.S., while 
concerns about housing and safety in patients’ communities remained high. Interventions to 
address the challenges noted in interviews were implemented, and volume data was tracked. The 
volume of clinic visits increased steadily, rising from an average of 3.8 visits per day in August 
2016-January 2017 to 6.2 visits per day between January-August 2017, a 63% increase.  
 
Conclusion: Caring for refugee and asylum-seeking patients requires attentiveness to the 
multifaceted determinants affecting their health. In this changing and challenging political climate 
the RWHC staff work to ensure women are able to access needed care, and will continue to re-
evaluate barriers to the RWHC.   
 
 
 

Does the Medical Home Attenuate the Negative Association between Unmet Basic 
Needs and Child Health for Low Income Children? 
 
Rebecca E. Webb1, Yorghos Tripodis PhD1, Webb Long MD1, Arvin Garg MD, MPH1 
1 Pediatrics, Boston University School of Medicine/Boston Medical Center, Boston, MA, United 
States. 
  
Background: Social determinants such as unmet basic needs negatively influence children’s 
health particularly those living in impoverished conditions. Although the AAP and the ACA promote 
the medical home for all children, it remains unclear whether the medical home attenuates the 
impact of social determinants on health. 
 
Objective: To examine whether the medical home attenuates the negative association between 
unmet basic needs and child health for low-income children. 
 
Design/Methods: This study was a secondary data analysis of the 2011-12 National Survey of 
Children's Health (NSCH). We restricted our sample to our study population, low-income children, 
defined as those living in <200% Federal Poverty Level households. Data were available for a 
nationally representative sample of 25,821 children with a personal doctor or nurse. We 
operationalized unmet basic needs and the medical home according to the NSCH design. 
Multivariable logistic regression for complex sample surveys was used to model child health with 
unmet basic needs while examining the effect modification of the medical home and controlling for 
sociodemographic characteristics. 
 
Results: Overall, 43% of our study sample reported unmet basic needs and 49% reported having 
a medical home. Unmet basic needs were negatively associated with parental report of 
“excellent/very good” child health (40.9% vs. 59.1%, p<0.01, aOR= 0.80; 95% CI 0.7-0.9). 
Additionally, the medical home was associated with “excellent/very good” health (83.0% vs. 69.2%, 
p<0.01, aOR= 1.46 [95% CI: 1.24-1.71]). Low-income children with unmet basic needs had lower 
odds of reported “excellent/very good” child health compared to children without unmet needs 
regardless of whether they had a medical home; children with a medical home: aOR=0.78 (0.61-
0.99), p =0.04 vs. children without a medical home: aOR= 0.77 (0.63-0.94), p=0.01. Having a 
medical home did not attenuate the negative association between unmet basic needs and parental 
reported “excellent/very good” child health (p=0.97). 
Conclusion(s): We found in this nationally representative sample that the medical home did not 
attenuate the negative relationship between unmet basic needs and child health. These findings 
support the need to adapt the medical home to better address the social determinants of health for 
low-income children. 
 
Content Type Expertise: Population Health/Global/Social Determinants of Health 
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Introduction: Stroke is a major cause of morbidity, second behind ischemic heart disease. While there 
have been significant advances made in the treatment and prevention of symptomatic strokes caused by 
diseases of the large vessels, we have relatively limited understanding of the early detection and treatment 
of small vessel pathologies, which account for approximately one-third of strokes. The retina shares many 
anatomical and physiological properties with the cerebral microvasculature, including embryological origins 
and regulatory mechanisms. There is now consistent evidence demonstrating that retinal microvascular 
abnormalities are associated with incident stroke, independent of other risk factors. These results suggest 
that the retinal changes in diabetic retinopathy may contribute to cerebrovascular pathophysiology, and the 
presence of DR may serve as an important and early marker for small vessel disease in the brain. 
 
Methods: The original cohort from the Framingham Heart Study (FHS) was screened for possible eye 
disease, and 2,675 participants completed eye exams in the Framingham Eye Study (FES). Of those, 2,194 
completed eye exams in 1973-1975, within a year of examination 13, had all of the components of the 
FSRP, and were stroke-free. Diabetic retinopathy (DR) severity was classified based on modified Early 
Treatment for Diabetic Retinopathy Study (ETDRS) criteria. Incident strokes were documented for the 
ensuing ten years. Cox proportional hazards analyses were used to relate DR severity to stroke incidence, 
adjusted for age and sex and for the Framingham Stroke Risk Profile (FSRP). 
 
Results: The mean age of participants was 65 years (range 51-85); 59% were female. Of these 
participants, 9.1% (199/2194) developed diabetes, 1.32% (29/2194) had DR, and 6.5% (142/2194) suffered 
a stroke within the ten-year epoch after the eye exam. The percent who developed stroke in ten years 
increased from 6.3% (136/2169) in participants with absent or mild non-proliferative DR (NPDR) to 11.1% 
(2/18) in those with moderate to severe NPDR and 57% (4/17) in those with proliferative DR (PDR). Among 
participants with diabetes, those with PDR were significantly more likely to have a stroke within ten years 
compared to those with absent or mild NPDR, after adjustment for age and sex (HR=5.08; P=0.010; 95% 
CI=[1.48-17.48]). After adjustment for the FSRP score, the hazards ratio was no longer statistically 
significant (P=0.074).  
 
Conclusions: Increased severity of diabetic retinopathy may be a marker for stroke as it was associated 
with increased incidence of stroke in diabetic participants in the original FHS cohort. After adjusting for the 
FSRP, this association was much smaller and not statistically significant; however, the incidence of any DR 
during this examination was low (29 cases). Additional eye exams or more sensitive metrics for 
microvascular changes might lead to a higher incidence of DR and improved ability to detect its effect on 
stroke risk. If the above association of DR severity with stroke is true, then diabetic patients with more 
severe DR might benefit from more aggressive stroke prevention. 
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