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“The amount of knowledge that a radiologist must employ to understand and interpret a 
diagnostic image is immeasurably vast, but more fascinating to me is the unique 
relationship between radiologist and patient. From the very first semester of medical 
school, we are taught to weave empathy and compassion into our clinical encounters. 
Yet when we study radiology, we often discuss the image without truly appreciating its 
human subject. I am intrigued by the radiologist’s ability to balance these dichotomous 
perspectives and create a harmonious marriage between technology and humanism.” 
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    MSRS History and Mission 
 

 

  
We are pleased to have you join us for the 8th annual Medical Student 
Research Symposium of the Johns Hopkins University School of Medicine. As 
clinicians in training, we are fortunate to work among faculty who conduct a 
broad range of investigation that yields advances in the knowledge of human 
health. For the past five years, we have been privileged to have an event that 
presents the extensive endeavors that students take to advance this mission 
at the school. 

The mission of the Johns Hopkins University School of Medicine is to educate 
medical students, graduate students, and postdoctoral fellows in accordance 
with the highest professional standards; to prepare clinicians to practice 
patient-centered medicine of the highest standard; and to identify and 
answer fundamental questions in the mechanisms, prevention and treatment 
of disease, in health care delivery and in the basic sciences. 

Medical Student Research Symposium is a forum for medical students at 
Johns Hopkins to present their own research to the greater Hopkins 
community. It is an opportunity for students to participate in the exchange of 
intellectual ideas in a professional format and meet faculty who relish the 
pursuit of better science and more effective medicine. Our mission is for 
Medical Student Research Symposium to foster the development of young 
researchers who will aid in the advancement of scientific medicine for years 
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Scholarly Concentrations 
 

 
The Scholarly Concentration (SC) program is a faculty-mentored 
scholarly experience for medical students. This program provides 
the infrastructure and mentoring necessary for students to 
produce a scholarly project in an area of individual interest, and 
encourages the acquisition of attitudes and skills for lifelong 
learning and scholarship. The SC program offers the following five 
areas of study: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

The overall goals of the SC program are to promote intellectual curiosity, appreciation of scholarly 
inquiry, flexibility, passion for discovery, openness to new ideas, and the ability to work both 
independently and collaboratively.  

Basic Science 
 

Clinical Research 
 
 
 
 

History of Medicine 
 

Medical Humanities,  
Bioethics and the Healing Arts 

 
Public Health and Community Service 

Sarah Wheelan, MD, PhD 
 
Kelly Gebo, MD, MPH 
Jennifer Haythornthwaite, PhD 
Steve Sozio, MD, MHS 
Megan Reller, MD, MPH 
 
Jeremy Greene, MD, PhD 
 
Joe Carrese, MD, MPH 
Gail Geller, ScD, MHS 
 
Eric Bass, MD, MPH 
David Friedman, MD, PhD 
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Program Schedule 
  

12:00 – 12:30 PM 
 
 

12:30 – 2:15 PM 
 
 

2:15 – 3:45 PM 
 
 

3:45 – 4:45 PM 
 
 
 

4:45 – 5:30 PM 

Registration/Lunch 
AMEB Main Lobby 
 
Podium Presentations 
AMEB Lecture Hall 
 
Poster Session 
AMEB 2nd Floor 
 
Concurrent Oral Presentations 
Rooms 320, 326, 341, 342,  
343, 344, 345, 370 
 
Keynote speaker: Dr. Kay Jamison 
MSRS Award Ceremony 
AMEB Lecture Hall 
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Keynote Speaker: Kay Redfield Jamison 
 
Kay Redfield Jamison is the Dalio Family Professor in Mood 
Disorders, Professor of Psychiatry at the Johns Hopkins 
University School of Medicine, and co-director of the Johns 
Hopkins Mood Disorders Center. She is also Honorary 
Professor of English at the University of St. Andrews in 
Scotland.  She is the co–author of the standard medical 
text on manic-depressive (bipolar) illness, which was 
chosen as the most outstanding book in biomedical 
sciences by the American Association of Publishers, and 
author of Touched with Fire, An Unquiet Mind, Night Falls 
Fast, Exuberance, and Nothing Was the Same. Her memoir 
about her experiences with manic-depressive illness, An 
Unquiet Mind, was cited by several major publications as 
one of the best books of 1995; it was on The New York 
Times Bestseller List for more than five months and 
translated into more than thirty languages. Night Falls Fast: 
Understanding Suicide was a national bestseller, translated 
into twenty languages, and selected by The New York 
Times as a Notable Book of 1999.  Her book Exuberance: 
The Passion for Life, was selected by The Washington Post, 
The Seattle Times, and The San Francisco Chronicle as one 
of the best books of 2004 and by Discover magazine as one of the best science books of the year.  Her most recent 
book, Nothing Was the Same, was selected as one of the best books of 2009 by The Washington Post. 

Dr. Jamison did her undergraduate and doctoral studies at the University of California, Los Angeles where she was a 
National Science Foundation Research Fellow, University of California Cook Scholar, John F. Kennedy Scholar, United 
States Public Health Service Pre-doctoral Research Fellow, and UCLA Graduate Woman of the Year.  She also studied 
zoology and neurophysiology at the University of St. Andrews in Scotland. Dr. Jamison, formerly the director of the 
UCLA Affective Disorders Clinic, was selected as UCLA Woman of Science. She is recipient of the American Suicide 
Foundation Research Award, the UCLA Distinguished Alumnus Award, the UCLA Award for Creative Excellence, the 
Endowment Award from the Massachusetts General Hospital/Harvard Medical School, the Fawcett Humanitarian 
Award, the Steven V. Logan Award for Research into Brain Disorders from the National Alliance for the Mentally Ill, 
the William Styron Award from the National Mental Health Association, the Falcone Prize for Research in Affective 
Illness from the National Alliance for Research on Schizophrenia and Depression, the Yale University McGovern Award 
for excellence in medical communication, and the Mahoney Prize from Harvard University. She has been awarded 
numerous honorary degrees, selected as one of five individuals for the public television series “Great Minds of 
Medicine”, and chosen by Time magazine as a “Hero of Medicine”.  She was Distinguished Lecturer at Harvard 
University in 2002 and the Litchfield Lecturer at the University of Oxford in 2003.  She is a Fellow of the American 
Academy of Arts and Sciences and recipient of the Lewis Thomas Prize, the Sarnat Prize from the National Academy of 
Medicine, and a MacArthur Fellowship.  Her book about Robert Lowell will be published by Knopf in early 2017. 
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Faculty Judges 
 
Albert Wu Kelly Gebo 
Allen Gelber Khalil Ghanem 
Amit Gupta Kimberly Gudzune 
Amit Pahwa Kuni Matsushita 
Barry Solomon Lauren Osborne 
Bob Bollinger Leslie Cope 
Caleb Alexander Margaret Chisolm 
David Friedman Mary Catherine Beach 
Diane M Becker Mary E Fissell 
Duvuru Geetha Matthew DeCamp 
Elizabeth Chen Megan Reller 
Eric Bass Noel Mueller 
Gail Geller Randall Packard 
Geetanjali Chander Rebecca Gottesman 
Gerard Anderson Robert Shochet 
Harry Goldberg Rosalyn Stewart 
Jennifer Haythornthwaite Samantha Pitts 
Jeremy Greene Sarah Wheelan 
JJ Strouse Scott Zeger 
Jodi Segal Som Saha 
Joe Carrese Steve Sozio 
Joe Gallo Sydney Dy 
John Harmon Tariq Shafi 
Joseph Ali Todd Brown 
Joshua Sharfstein Travis Rieder 
Jules Jung Wendy Bennett 

  
  



 

 9 

Schedule of Podium Presentations 
(The corresponding abstracts can be found at the indicated page numbers) 

  
12:30 PM 

 
 
 

12:40 PM 
 
 

12:50 PM 
 
 
 

1:00 PM 
 
 

1:10 PM 
 
 
 

1:20 PM 
 
 

1:30 PM 
 
 

1:40 PM 
 
 

1:50 PM 
 
 
 

2:00 PM 
 

Yanjun Xie 
 
 
 
Cecelia Mendiola 
 
 
Amy Quan  
(presented on behalf of  
Joshua Budihardjo) 
 

 
Keith Bernis 
 
 
Nicky Mehtani 
 
 
 
Peiyi Su 
 
 
Siyuan Cao 
 
 
Tim Xu 
 
 
Helen Bradshaw 
 
 
 
Yilin (Linda) Cao 
 

Compensatory Saccades Are Associated with 
Physical Performance in Older Adults: Data from the 
Baltimore Longitudinal Study of Aging (p. 34) 
 
An Exploration of Emergency Providers’ Attitudes 
Toward Patients with Substance Use Disorder (p. 31) 
 
A Novel Rat Forelimb Transplantation Model that 
Allows for Optimized Measurement of Functional 
Recovery following VCA (p. 27) 
 
Characterizing the Association of Obesity with 
Subtypes of Heart Failure (p. 25) 
 
Pediatric HIV Status Associated with Waning 
Immunity to Measles after Vaccination: Systematic 
Review & Meta-Analysis (p. 31) 
 
The high value to society of facial reanimation: an 
economic analysis (p. 32) 
 
Quantifying radiation exposure reduction in children 
with hydrocephalus (p. 28) 
 
Changes in Healthcare Utilization in Maryland,  
2013-2014 (p. 33) 
 
The Art of Science and The Science of Art: Robert 
Latou Dickinson and Sex Research in Interwar 
America (p. 26) 
 
Adjuvant Chemoradiation Therapy in 
Cholangiocarcinoma: A Single-Institution Experience 
(p. 29) 
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Schedule of Concurrent Oral Presentations 
(The corresponding abstracts can be found at the indicated page numbers) 

 

1. Basic Science: Room 320 

 

 
2. Clinical Research 1: Room 326 

3:45 – 3:55 
 
 

3:55 – 4:05 
 
 

4:05 – 4:15 
 
 
 

4:15 – 4:25 
 
 

4:25 – 4:35 

A. Karim Ahmed 
 
 
Ali Ghasemzadeh 
 
 
Amy Quan 
 
 
 
Megan May 
 
 
Michael Cole 

A Novel Non-invasive Method to Produce Pressure Ulcers of 
Varying Severity in a Spinal Cord Injury Rat Model (p. 36) 
 
Addition of a Melanoma Targeting Listeria Vaccine Greatly 
Enhances the Efficacy of Immune Checkpoint Blockade (p.38) 
 
A Novel Upper Extremity Murine Model for Optimized 
Measurement of Functional Recovery After Chronic 
Denervation of Peripheral Nerves (p. 40) 
 
Inhibiting HIV Replication: Synergy Between Natural Killer 
Cells and CD8+ T Cells in a Cohort of Elite Suppressors (p. 62) 
 
Radiopharmaceutical Therapy of Prostate Cancer (p. 63) 

3:45 – 3:55 
 
 
 

3:55 – 4:05 
 
 

4:05 – 4:15 
 

 
 

4:15 – 4:25 
 
 

4:25 – 4:35 

Aaron Brant 
 
 
 
Allison Greene 
 
 
Ayodeji Sotimehin 
 
 
 
Benjamin Ostrander 
 
 
Ashwyn Sharma 

Pathologic response in patients who receive neoadjuvant 
chemotherapy for muscle-invasive bladder cancer: how 
much of the therapeutic effect is due to TURBT? (p. 37) 
 
Reducing Radiation Exposure in Children with 
Hydrocephalus: An Exercise in Imaging Stewardship (p. 39) 
 
Developing an objective scoring system to stratify patients 
with small renal masses into those most suitable for primary 
treatment and active surveillance (p. 44) 
 
Left Atrial Function in Patients with Atrial Fibrillation and 
Hypertrophic Cardiomyopathy (p. 45) 
 
Pulmonary Function Testing to Assess Outcomes in 
Laryngotracheal Stenosis (p. 43) 
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3. Clinical Research 2: Room 341 

  

4. Clinical Research 3: Room 342 
  

3:45 – 3:55 
 
 

3:55 – 4:05 
 
 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 

4:25 – 4:35 

Christine Shrock 
 
 
Diana Mannschreck 
 
 
 
Jessica Moore 
 
 
Jordan Tropf 
 
 
Katherine Culbreath 

Non-Invasive Sensor for Automatic Patient Mobility 
Measurement (p. 47) 
 
Poor Nationwide Utilization of Minimally Invasive Surgery in 
Early-stage Uterine Cancer: An HCUP-National Inpatient 
Sample Database Study (p. 48) 
 
The Impact of Gender Discordance on Graft Survival Among 
Liver Transplant Recipients (p. 52) 
 
Epidemiology of Symptomatic Dorsal Wrist Ganglions in 
Active Duty Military and Civilian Populations (p. 53) 
 
Decreased hazard of all-cause graft loss in ABO-incompatible 
kidney transplants, 1995 to 2014 (p. 55) 

3:45 – 3:55 
 

 
3:55 – 4:05 

 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 
 

4:25 – 4:35 

Katherine Williams 
 
 
Kyle Inman 
 
 
Martin Ma 
 
 
Meera Chappidi 
 
 
 
Nimrah Baig 

Hemoglobin Transfusion Triggers for Acute Leukemia 
Patients: A Randomized Feasibility Study (p. 56) 
 
The management of NF2-driven meningiomas with YAP 
inhibitor Verteporfin (p. 58) 
 
The Role of Multiparametric MRI/Ultrasound Fusion Biopsy 
in Active Surveillance of Prostate Cancer (p. 59) 
 
Duration of Blood Storage Associated with Higher Infection 
and Morbidity Following Radical Cystectomy For Bladder 
Cancer (p. 61) 
 
Identifying Risk Factors for Near-Miss Events and Safety 
Incidents in Pediatric Radiation Therapy (p. 65) 
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5. Clinical Research 4: Room 343 

 
6. History of Medicine/ Medical Humanities: Room 344 
 

3:45 – 3:55 
 

 
3:55 – 4:05 

 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 
 

4:25 – 4:35 

Scott P. Campbell 
 
 
Shazia Dharssi 
 
 
Suresh K. Nayar 
 
 
Xiao Wang 
 
 
 
Yuanxuan Xia 

Hemoglobin Transfusion Triggers for Acute Leukemia 
Patients: A Randomized Feasibility Study (p. 68) 
 
The management of NF2-driven meningiomas with YAP 
inhibitor Verteporfin (p. 69) 
 
The Role of Multiparametric MRI/Ultrasound Fusion Biopsy 
in Active Surveillance of Prostate Cancer (p. 71) 
 
Duration of Blood Storage Associated with Higher Infection 
and Morbidity Following Radical Cystectomy For Bladder 
Cancer (p. 74) 
 
Identifying Risk Factors for Near-Miss Events and Safety 
Incidents in Pediatric Radiation Therapy (p. 75) 

3:45 – 3:55 
 

3:55 – 4:05 
 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 
 

4:25 – 4:35 

Anna LaVigne 
 
Helen Knight 
 
 
Tania Haag 
 
 
Chelsey Coulter 
 
 
 
Julia Ramos 

The Development of Palliative Care in Botswana (p. 42) 
 
St. Luke's Hospice: a second look at the American hospice 
movement (p. 51) 
 
Care Groups: A Case Study in the Spread of a Novel Field-
Based Public Health Implementation Strategy (p. 72) 
 
Diagnosing Early Psychosis:  Characterizing Discrepancies in 
Child and Young Adult Schizophrenia Diagnoses between 
Community Psychiatrists and Consult Clinicians (p. 46) 
 
Needs Assessment on Conflict Transformation and Emotion 
Handling in the Clinical Setting (p. 54) 



 

 13 

 

7. Public Health 1: Room 345 

8. Public Health 2: Room 370 

  

3:45 – 3:55 
 
 

3:55 – 4:05 
 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 

4:25 – 4:35 

Andrew Rogers 
 
 
Emilia Thurber 
 
 
Erika Rivera 
 
 
Katie Washington Cole 
 
 
Matthew Murray 

Hospital Costs, Mortality, and Readmissions: The Association 
Between Department-Level Spending and Clinical Outcomes 
(p. 41) 
 
Successful Care Manager Implementation in Programs for 
High-Cost, High-Need Patients (p. 49) 
 
Abdominal trauma profiles in five major Indian trauma 
centers using India’s first trauma data bank (p. 50) 
 
Influence of the 5A’s counseling strategy on limiting weight 
gain during pregnancy: an observational study (p. 57) 
 
Cost-effectiveness of triage testing for facility-based 
systematic screening of tuberculosis among Ugandan adults 
(p. 60) 
 

3:45 – 3:55 
 
 
 

3:55 – 4:05 
 
 
 

4:05 – 4:15 
 

 
4:15 – 4:25 

 
 

4:25 – 4:35 

Neha Bakhai 
 
 
 
Paige Nichols 
 
 
 
Rebecca Garbose 
 
 
Stephen Lesche 
 
 
Tim Xu 

Examining the role of discordance between ideal and actual 
main sex partners on contraception use among urban female 
adolescents (p. 64) 
 
Rates of Cytomegalovirus (CMV) viremia and disease and 
impact on health care outcomes after ex-vivo T-cell Depleted 
Hematopoietic Cell Transplantation (p. 66) 
 
Vitamin D and pregnancy outcomes: results from the Effects 
of Aspirin in Gestation and Reproduction (EAGeR) Trial (p. 67) 
 
Sustained Reading in Patients with Age-Related Macular 
Degeneration (p. 70) 
 
Price Markups on Oncology Services in the United States 
(p.73) 
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Characterizing the Association of 
Obesity with Subtypes of Heart Failure 
Keith Bernis, MS2 
Mentor: Chiadi E. Ndumele, MD  
Public Health 

 
Background 
There are two major subtypes of heart failure (HF), which differ in clinical management: 
heart failure with preserved ejection fraction (HFpEF) and heart failure with reduced 
ejection fraction (HFrEF). While obesity is an established risk factor for HF, and is 
associated with both diastolic and systolic dysfunction, the predominant subtype of HF 
associated with obesity is currently unknown. We hypothesized that obesity is more 
strongly associated with incident HFpEF than HFrEF within a community based 
population. 
 
Methods 
We are conducting a prospective analysis of participants within the Atherosclerosis Risk 
in Communities (ARIC) with BMI > 18.5 kg/m2 and without baseline HF. We constructed 
Poisson and Cox regression models to assess the association of BMI (in kg/m2) at ARIC 
Visit 4 (1996-99), categorized as normal weight (18.5-24.9), overweight (25.0-29.9), 
obese (30-34.9) and severely obese (≥35), with incident HFpEF and HFrEF after adjusting 
for confounders. 
 
Results 
During follow up, there were 212 cases of HFpEF and 208 cases of HFrEF. In Poisson 
models, higher BMI categories were associated with increased incidence of both types 
of HF, but greater rates in association with BMI were seen for HFpEF (3.14 events per 
thousand person years for severe obesity) than HFrEF (1.94 events per thousand person 
years for severe obesity). Similarly, in Cox regression models, there was a tendency 
towards stronger associations with severe obesity for HFpEF (HR 3.34; 95% CI: 2.15-
5.21) vs HFrEF (HR 2.11; 95% CI: 1.28-3.48). 
 
Conclusion 
In these preliminary analyses, higher BMI was more commonly associated with incident 
HFpEF than incident HFrEF. These findings may have implications for differences in the 
clinical approach to HF among individuals with obesity than for those persons in lower 
BMI categories. 
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The Art of Science and The Science of 
Art: Robert Latou Dickinson and Sex 
Research in Interwar America 
Helen Bradshaw, MS2 
Mentor: Mary Fissell  
History of Medicine 

 
Background 
In 1912, Robert Latou Dickinson wrote, “I believe in pictures.” He was an artist and a 
gynecologist; art infiltrated every aspect of his medical practice. He mentored Alfred 
Kinsey and was one of the first to elicit detailed sexual histories, amassing more than 
5000 interviews. Each contained drawings. This paper analyzes Dickinson’s use of art in 
his clinical practice and research. 
 
Methods 
I analyzed 22 boxes of archival materials at Harvard’s Countway Library, including 
correspondence; drawings; photographs; pamphlets, publication drafts. 
 
Results 
Sketches across multiple realms of Dickinson’s work (anatomy textbook illustrations, 
patient notes, research studies) enabled me to analyze the multiple roles of art in 
Dickinson’s research and practice. 
 
Conclusion 
The act of drawing was integral to Dickinson’s research and practice. He saw the 
observational practices drawing entailed as a crucial form of knowledge-making. Artistic 
depiction allowed Dickinson to preserve the ambiguity of a subject while he wrestled to 
understand it. For him, language served to define, and thus limit, while sketches 
permitted ambiguity and contingency. Furthermore, the artistic nature of Dickinson's 
drawings was important in addressing what some considered the “repugnant” (sexual) 
nature of his field; in drawing he was able to “clean up” what would otherwise be 
considered by the public eye as “dirty”. The visual language Dickinson created to 
catalogue sexual ambiguity also enabled him to open up conversations about difficult 
subjects with colleagues and the public, and even facilitated clinical interactions. 
Dickinson’s boyhood training in art was rapidly becoming a thing of the past, but 
ironically his insistence on the value of sketching, and his refusal to endorse what he 
called a “hush-and-pretend” culture also look to the future. 
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A Novel Rat Forelimb Transplantation 
Model that Allows for Optimized 
Measurement of Functional Recovery 
following VCA 
Joshua Budihardjo, MS3 
Mentor: Gerald Brandacher, MD  
Basic Science 

 
Background 
Functional outcomes following vascularized composite allotransplantation (VCA) have 
been promising, but there is much room for improvement. Studies to investigate 
strategies to overcome this obstacle are limited by the lack of a functional VCA animal 
model. The rat hindlimb transplant model is used for histologic and electrophysiological 
measures of nerve regeneration but does not allow for reliable assessment of 
behavioral functional recovery. To address this problem, we developed a novel forelimb 
transplant model in which functional recovery can be reliably tested. 
 
Methods 
Rat orthotopic forelimb allotransplantation (Brown Norway to Lewis) is performed at 
mid-humerus level, with end-to-end cuff anastomosis of brachial artery and vein. 
Median and radial nerves are approximated in the experimental group to innervate 
extrinsic flexor and extensor muscles, but left in discontinuity in the control group (N=6 
per group) to determine the degree of functional return due to nerve regeneration. 
Functional recovery was tested by measuring grip strength using a force transducer and 
evaluating performance of repetitive feeding movements. At 12 weeks, all animals are 
sacrificed for median nerve histomorphometry and flexor digitorum myofiber cross-
sectional area analysis. 
 
Results 
Long-term allograft survival (>120 days) was successfully achieved with cyclosporine A 
(10mg/kg/day). Animals in the control group did not regain grip strength after 
transplantation, while the experimental group demonstrated 57%5.5% return of 
baseline grip strength (p<0.05). Forelimb function scores (0-9) were significantly greater 
in the experimental group than the controls. (3.70.49 vs. 1.20.37; p<0.05). 
Immunohistochemistry of flexor digitorum muscle showed greater myofiber cross-
sectional area in the experimental group than in the control group. (719.556.9 SEM vs. 
224.738.7 SEM; P<0.001). 
 
Conclusion 
This novel rat forelimb transplantation represents the first VCA model that allows for 
reliable and reproducible measurement of functional recovery.  
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Quantifying radiation exposure 
reduction in children with 
hydrocephalus 
Siyuan Cao, MS2 
Mentors: Daniel Durand, MD; Aylin Tekes, MD  
Clinical Research 

 
Background 
Computed tomography (CT) is commonly used as a diagnostic tool in children with 
shunted hydrocephalus to assess shunt positioning and ventricular size. Cumulative 
exposure to multiple head CTs during childhood, however, can lead to negative long-
term consequences given children’s increased sensitivity to radiation. In March 2014, 
the Division of Pediatric Radiology at Johns Hopkins Hospital (JHH) implemented a new 
hydrocephalus-imaging protocol following Lean Six Sigma methodology, and magnetic 
resonance imaging (MRI) of the brain was offered as an alternative for head CT for 
pediatric hydrocephalus patients with the goal of improving patient safety. This study 
aims to quantify radiation dose savings in children with shunted hydrocephalus after 
implementation of ultrafast brain MRI protocol. 
 
Methods 
We reviewed head CTs of 201 children (mean age 6.29 years, standard deviation 2.28 
years) who had a ventriculoperitoneal shunt placed or revised at JHH prior to 2011 and 
who still had the shunt as of 2015. For each head CT, we calculated the cross-sectional 
area exposed to radiation, using anterior-posterior and biparietal diameters, and 
recorded radiation output levels, using CT dose index and dose length product. 
Radiation exposure was reported as size-specific dose estimate (SSDE) and effective 
dose. Pre-post comparison of radiation exposure was conducted using Student’s T test. 
 
Results 
There was a significant reduction in radiation exposure after ultrafast brain MRI protocol 
implementation (p<0.001). SSDE decreased 82% from 11.8 mGy to 2.08 mGy per patient 
per year, while effective dose decreased 85% from 1.08 mSv to 0.16 mSv per patient per 
year. 
 
Conclusion 
Utilization of ultrafast brain MRI instead of CT resulted in significant radiation dose 
savings in children with shunted hydrocephalus. Implementation of the Lean Six Sigma 
methodology in the initial diagnosis and surveillance plans of other pediatric chronic 
illnesses has the potential to decrease radiation exposure among children. 
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Adjuvant Chemoradiation Therapy in 
Cholangiocarcinoma: A Single-
Institution Experience 
Yilin (Linda) Cao, MS2 
Mentor: Joseph Herman, MD, MSc  
Clinical Research 

 
Background 
A margin-negative surgical resection confers the best chance for long-term survival for 
cholangiocarcinoma (CC), but survival outcomes still remain poor due to high rates of 
recurrence. Therefore, the role of adjuvant chemoradiation therapy (CRT) needs further 
evaluation. This study retrospectively evaluates our institutional experience with CRT in 
CC.   
 
Methods 
The charts of 44 patients with CC who received intensity-modulated radiation therapy 
(IMRT) with concurrent capecitabine chemotherapy from 2008-2015 at Johns Hopkins 
Hospital were reviewed. Demographics, surgical pathology, and adjuvant chemotherapy 
and CRT regimens were analyzed with respect to survival outcomes. Survival estimates 
were calculated using Kaplan-Meier statistics. 
 
Results 
The median age at diagnosis was 61.7 years, with 67% achieving margin-negative 
resection. In the adjuvant setting, 60% of patients received upfront chemotherapy 
followed by CRT, whereas 40% of patients received upfront concurrent CRT. The median 
cumulative dose of RT was 52.5 Gray in 2.1-Gy fractions. Median time of follow-up was 
27.8 months from initial diagnosis (range 6.6-68.4). 
 
Death occurred in 29 patients (64.4%) during the follow-up period and median overall 
survival (mOS) was 33.5 months (95% CI 21.8-45.1) from time of diagnosis. Rates of 1-
year and 3-year overall survival were 94% and 44% respectively, and median 
progression-free survival was 19.5 months (95% CI, 9.3-29.7). When stratifying by tumor 
location, mOS for intrahepatic, hilar, and extrahepatic CC was 34.4, 22.4, and 31.2 
months respectively. Upfront chemotherapy followed by CRT as opposed to upfront CRT 
was associated with superior survival and reached borderline significance (38.8 vs. 33.5 
months, p=0.099). 
 
Conclusion 
This study suggests that adjuvant therapy may play a significant role in optimizing 
clinical outcomes in CC. Investigation of adjuvant therapy in the prospective setting is 
necessary to determine the optimal sequence of treatment. 
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Pediatric HIV Status Associated with Waning 
Immunity to Measles after Vaccination: 
Systematic Review & Meta-Analysis 
Nicky Mehtani, MS4 
Mentor: William Moss, MD  
Public Health 

 
Background 
In light of changes in the availability of HIV pharmacotherapy, there has been ambiguity 
over the ideal schedule of measles immunization for children infected with HIV. This 
systematic review and meta-analysis was commissioned by the World Health 
Organization (WHO) to evaluate the effect of HIV status on measles vaccine 
immunogenicity and safety to aid in the development of new immunization guidelines 
for HIV-infected children.   
 
Methods 
The authors searched 3 databases through 1 May 2015 as well as reference lists and 
abstracts from 2 major HIV/AIDS conferences. The selection of studies for inclusion and 
their subsequent data extraction were conducted in duplicate. Evaluation of children 
with vertical transmission of HIV was an inclusion requirement. Studies that did not 
include an HIV-uninfected control group for comparison were excluded. Meta-analyses 
were conducted when appropriate. 
 
Results 
Twelve articles published from 1992 – 2013 were included in this review. All included 
studies reported outcomes on measles vaccine immunogenicity and 4 provided safety 
outcomes. Among studies comparing HIV-infected to HIV-unexposed uninfected 
children, the prevalence ratio of sero-response after initial measles vaccination ranged 
from 0.47-1.0 at 3 months post-vaccination with a generalized waning of immunity over 
the next several months (4 studies). Studies evaluating re-vaccination demonstrated 
mild improvement in long-term immunity. Among studies comparing HIV-exposed 
uninfected to HIV-unexposed uninfected children, the prevalence ratio of sero-response 
to measles vaccination was similar. 
 
Conclusion 
Due to long-term waning of antibodies against measles among HIV-infected children, a 
booster vaccination provided during the second year of life may be of particular benefit. 
Among children receiving HAART, we recommend this booster vaccination to be given 
following immune reconstitution to achieve maximum immunogenicity. (Based in part 
on the results of this review, this recommendation has been endorsed by the Strategic 
Advisory Group of Experts at the WHO for implementation in 2015). 
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An Exploration of Emergency 
Providers’ Attitudes Toward Patients 
with Substance Use Disorder 
Cecelia Mendiola, MS2 
Mentor: Michael Fingerhood, MD  
Medical Humanities, Bioethics and the Healing Arts 

 
Background 
Much is known about some healthcare professionals’ attitudes towards patients with 
substance use disorders, but few studies have looked at emergency department (ED) 
clinicians. The purpose of this study was to understand ED clinicians’ attitudes and the 
underlying thought processes that contribute to them. 
 
Methods 
A Qualtrics survey was emailed to 115 emergency physicians in the Johns Hopkins 
Health System. The survey contained: 1) demographics 2) the social explanatory styles 
questionnaire (SESQ) 3) a test for fundamental attribution error (FAE) 4) the moral 
blame scale and 5) the medical condition regard scale (MCRS). Participants were offered 
a $10 Amazon gift card to complete the survey. 
 
Results 
Response rate was 50% (N=58) and completion rate was 43% (N=50). The SESQ revealed 
that on a scale from 1 (no control) to 5 (total control) physicians believed most 
behaviors were controllable (M = 3.93 SD .72). Of those tested for FAE (N=26), 42% 
committed FAE. The moral blame scale revealed that belief in controllability correlated 
with blame for stigmatized behaviors. Using a scale from 1 (lowest regard) to 7 (highest 
regard), physicians had lower regard for patients with substance use (M = 3.77 SD 0.72) 
than other medical conditions with behavioral components. We did not have the power 
to detect correlations between the SESQ, FAE or moral blame for various medical 
conditions. Of note, 54% of respondents indicated that they at least “somewhat agree” 
that they “prefer not to work with patients with substance use who have pain.” 
 
Conclusion 
A significant proportion of our study population had low regard for patients with 
substance use. Future research is needed to determine significant contributing factors 
and develop interventions to mitigate negative attitudes among ED clinicians. 
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The high value to society of facial 
reanimation: an economic analysis 
Peiyi Su, MS2 
Mentors: Lisa Ishii, MD; Masaru Ishii, MD  
Clinical Research 

 
Background 
Patients with facial paralysis experience a variety of psychosocial penalties, including 
difficulty emoting and negative facial perception by society. However, we know little 
about how society perceives their quality of life, and society’s monetary valuation of 
surgical reanimation remains unstudied. We sought to determine how society measures 
the health utility of facial paralysis patients, society’s willingness-to-pay (WTP) for a 
repair, and how various factors affect perceived quality of life. 
 
Methods 
348 casual observers viewed images of normal faces and faces with unilateral facial 
paralysis of three severity levels (low, medium, and high) categorized by House-
Brackmann (HB) grade. Observers ranked the faces’ severity of paralysis, attractiveness, 
and affect. They imagined each face as their own and rated quality of life using 
established health utility metrics (standard gamble and time trade-off). Structured 
equation modeling was performed to understand relationships between utility, WTP, 
and other tested variables. 
 
Results 
Mixed effects linear regression showed that WTP varied nonlinearly with increasing 
paralysis severity. Participants were willing to pay $3,511 (95%CI:$2,383-4,988) to repair 
low HB grade paralysis, $8,615 (95%CI:$6,441-11,281) for medium grade paralysis, and 
$20,586 (95%CI:$16,408-$25,494) for high grade paralysis. The dominant factor 
affecting observers’ WTP is perceived quality of life of patients. Modeling showed that 
perceived quality of life decreased with paralysis severity (p<0.001) and increased with 
positive affect (p<0.001) and attractiveness (p<0.001). Mean health utility decreased 
from 93% (SD:15%) to 76% (SD:25%) for low to high grade paralysis. We calculated 
mean WTP per quality-adjusted life year (QALY), which ranged from $4,771/QALY to 
$12,846/QALY for low and high HB grades, respectively. 
 
Conclusion 
Valuation metrics demonstrate that facial paralysis is valuable to repair. Societal WTP 
increases and perceived health utility decreases with HB grade, which have implications 
for health care resource allocation. Our modeling showed that perceived quality of life 
of paralysis patients is nuanced by multiple factors. 
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Changes in Healthcare Utilization in 
Maryland, 2013-2014 
Tim Xu, MS3 
Mentor: Susan Peterson, MD  
Public Health 

 
Background 
Under the Affordable Care Act, the expansion of Medicaid in January 2014 was 
hypothesized to increase primary care utilization while reducing emergency department 
(ED) visits, but it remains unclear if this aim has been achieved. Objective: Characterize 
changes in healthcare utilization, 2013-2014.  
 
Methods 
Retrospective analysis of all-payer administrative claims data from the Health Services 
Cost Review Commission database, which includes all services performed in Maryland 
hospitals. Individual patients can be tracked at hospitals state-wide and over time (panel 
data).  Main outcomes and measures: Number of outpatient clinic visits and ED visits as 
defined by CPT procedure codes.  
 
Results 
Our analysis includes 2,854,007 unique patients who made 4,556,967 ED visits and 
2,346,768 clinic visits over the two-year period. Compared to 2013, the total number of 
ED visits increased by 0.5% in 2014; clinic visits increased by 0.6%. The proportion of 
uninsured ED visits dropped from 15.6% to 11.4%; uninsured clinic visits dropped from 
3.1% to 1.8%. Among the 78,834 patients who visited an ED or outpatient clinic 
uninsured in 2013, 10.6% returned in 2014 uninsured, 9.6% returned with Medicaid, 
4.6% returned with commercial insurance, and 0.6% returned with Medicare. Compared 
to those who remained uninsured, patients returning with Medicaid used 0.24 more ED 
visits (p<0.001), 0.16 more clinic visits (p<0.001), and $767 more in charges (p<0.001) in 
2014. These descriptive findings will be confirmed using multivariable difference-in-
differences regression models, adjusting for patient characteristics. Analysis is ongoing 
to evaluate changes in utilization of specific preventive services. 
 
Conclusion 
Substantial gains in health insurance access occurred in Maryland in 2014. We found 
that the overall number of ED visits has remained stable with Medicaid expansion, in 
contrast to results from a national survey of ED physicians. States considering expanding 
Medicaid should be prepared for modest increases in utilization. 
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Compensatory Saccades Are 
Associated with Physical Performance 
in Older Adults: Data from the 
Baltimore Longitudinal Study of Aging 
Yanjun Xie, MS4 
Mentor: Yuri Agrawal, MD, MPH  
Clinical Research 

 
Background 
Head impulse testing (HIT) assesses the function of the angular vestibulo-ocular reflex 
(VOR). Individuals with a deficient VOR can be identified by HIT based on the 
compensatory saccades they generate to maintain stable gaze. These saccades can be 
measured and quantified using new video head impulse testing (vHIT) techniques. In 
this study, we investigate whether compensatory saccade metrics such as saccade 
amplitude and latency predict physical performance in a cohort of healthy older adults 
with vestibular loss due to aging. We also evaluate whether these saccade metrics are 
more predictive of physical performance than VOR gain. 
 
Methods 
We analyzed a cross-sectional cohort from the Baltimore Longitudinal Study of Aging 
seen between 2013 and 2014 who underwent vHIT. We computed the mean VOR gain, 
compensatory saccade amplitude, and latency for individuals who made compensatory 
saccades. Physical performance was assessed using the Short Physical Performance 
Battery (SPPB). We used multivariable logistic regression to evaluate whether VOR gain, 
saccade amplitude and latency predict SPPB performance. 
 
Results 
183 adults (mean age 71.8 years; 53% females) were included in this study. Higher mean 
saccade amplitude was associated with a higher odds of failing the tandem stand task 
(odds ratio [OR]=1.62, p=0.010), as was shorter mean saccade latency (OR=0.88, 
p=0.004). VOR gain was not associated with any physical performance measure. 
 
Conclusion 
We observed in a cohort of healthy older adults that compensatory saccade amplitude 
and latency significantly predict performance on the tandem stance, a challenging 
postural task. In contrast, VOR gain was not associated with any physical performance 
measure. These data suggest the importance of quantifying compensatory saccade 
metrics to capture the impact of vestibular impairment on physical function in older 
adults. 
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A Novel Non-invasive Method to 
Produce Pressure Ulcers of Varying 
Severity in a Spinal Cord Injury Rat 
Model 
A. Karim Ahmed, MS1 
Mentors: John W. Harmon, MD and Daniel M. Sciubba, MD 
Basic Science 

 
Background 
The objective of this study was to establish a non-invasive model to produce pressure 
ulcers of varying severity in animals with spinal cord injury. 
 
Methods 
A mid-thoracic (T7-T9) left hemisection was performed on 25 Sprague Dawley rats. 
Animals were randomly divided into 5 groups. At 7 days, post-spinal cord injury, 4 out of 
the 5 groups received varying degrees of pressure, on the left posterior thigh region, for 
a period of 8 hours (250 mmHg, 500mmHg, 750 mmHg, and 1000 mmHg). Laser Doppler 
was performed to record blood flow. Each animal was euthanized 12 days after spinal 
cord injury. A blood panel was performed and full thickness tissue was harvested for 
histology. 
 
Results 
The Doppler blood flow after spinal cord injury prior to pressure application was 
237.808 ± 16.175 PFUs at day 7. Immediately following pressure application, there was a 
significant decrease in blood flow in all pressure applied groups in comparison to 
controls with a mean perfusion of 118.361 ± 18.223 (p <0.001). White blood cell counts 
for each group were significant from the control group (p = 0.0107). Lymphocyte counts 
for each group were significant from the control group (p= 0.005, respectively). 
Lymphocyte count increased from 2.326 ± 0.3317 in the control group to 4.718 ± 0.3902 
in groups 1 and 2 to 5.315 ±0.4115 in groups 3 and 4.  CK level in groups 1 and 2 versus 
groups 3 and 4 were significantly increased in comparison to controls (p= 0.0028), and 
groups 3 and 4 had significantly higher CK levels than groups 1 and 2 (p <0.01). 
 
Conclusion 
We have created a novel animal model of pressure ulcer formation in the setting of a 
spinal cord injury. Histological analysis revealed different stages of injury corresponding 
to the amount of pressure. 
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Pathologic response in patients who receive 
neoadjuvant chemotherapy for muscle-
invasive bladder cancer: how much of the 
therapeutic effect is  due to TURBT? 
Aaron Brant, MS2 
Mentor: Trinity Bivalacqua, MD, PhD  
Clinical Research 

 
Background 
A significant portion of muscle-invasive bladder cancer (MIBC) patients who receive 
transurethral resection of bladder tumor (TURBT) without neoadjuvant chemotherapy 
(NAC) will achieve pathologic response. We estimated the prevalence of patients who 
respond to TURBT and then receive NAC. 
 
Methods 
We identified 328 patients who underwent radical cystectomy (RC) at Johns Hopkins 
Medical Center from 2005–2014 for cT2 urothelial carcinoma: 156 received TURBT 
without NAC (non-NAC patients), while 172 received TURBT with NAC (NAC patients). 
Demographic, clinical, and pathologic information was compared between groups using 
Wilcoxon−Mann−Whitney for continuous and chi−squared for categorical variables. 
Pathologic response was defined as <pT2. A Poisson regression model was used to 
determine relative risk (RR) of pathologic response in non−NAC vs. NAC patients, 
adjusting for age, body mass index (BMI), race, gender, Charlson score, smoking status, 
days from MIBC diagnosis to surgery, and history of prior non−MIBC (NMIBC). 
 
Results 
Non-NAC patients were significantly older than NAC patients (71.2 vs. 64.8 years, 
p<0.01), with lower median BMI (26.7 vs. 28.1 kg/m2, p<0.01), higher frequency of 
Charlson score ≥3 (26.7% vs. 13.4%, p<0.01), and higher frequency of prior NMIBC 
(22.4% vs. 9.4%, p<0.01). Pathologic response was lower in non-NAC patients compared 
to NAC patients (21% vs. 62%, RR=0.34, P<0.01). Adjustment resulted in a RR of 
pathologic response in non-NAC vs. NAC patients of 0.40 (95% CI: 0.27-0.59, p<0.01). 
Assuming no interaction between NAC and TURBT, this adjusted RR indicates that in a 
cohort of patients who receive NAC and TURBT, 40% (95% CI: 27–59%) of pathologic 
response can be attributed to TURBT. 
 
Conclusion 
An adjusted model indicates that in a cohort of patients who receive NAC and TURBT 
prior to RC, 40% of pathologic response can be attributed to TURBT. A better 
understanding of which patients respond to TURBT is needed to select optimal 
candidates for NAC.  



 

 38 

Addition of a Melanoma Targeting 
Listeria Vaccine Greatly Enhances the 
Efficacy of Immune Checkpoint 
Blockade 
Ali Ghasemzadeh, MD/PhD or Student in Residence  
Mentor: Charles G. Drake MD, PhD  
Basic Science 

 
Background 
In clinical trials immunotherapy with checkpoint inhibitors against PD-1 and CTLA-4 has 
proven effective in melanoma. However, a majority of patients do not respond to these 
therapies. Combination of checkpoint inhibitors with vaccination may be a strategy to 
increase the proportion of responding patients. We hypothesized that adding an 
engineered Listeria monocytogenes (LM-MEL) based vaccination to checkpoint blockade 
can induce potent anti-tumor immune responses and allow for durable responses when 
compared to checkpoint blockade alone. 
 
Methods 
Using a mouse melanoma model we examined the response rates to treatment in mice 
with checkpoint blockade with or without vaccine. Mice were implanted with tumor, 
vaccinated intravenously with LM-MEL, and treated with anti-PD-1 or anti-CTLA-4. 
Tumor outgrowth was measured every other day and survival was quantified. Tumors 
from mice in each group were examined and proportions of immune infiltrating cells 
were analyzed by flow cytometry and immunohistochemistry. 
 
Results 
Vaccination with LM-MEL induced a potent CD8 T cell response resulting in profound 
infiltration of tumors. However, this alone was not sufficient to significantly prolong 
survival. Combination treatment with anti-CTLA-4 but not anti-PD-1 significantly 
prolonged survival of mice. Mechanistically, this combination led to a significant 
decrease in regulatory T cells (Treg) and an increase in CD8 cells in the tumor. CD8 cells 
in combination groups produced significantly greater amounts of the cytokines 
Interferon-γ and TNF-α compared to vaccine alone. Utilizing an Fcγ receptor knockout 
mouse (FCGR-/-) the mechanism of enhanced Treg depletion was found to be FCGR 
dependent, with most FCGR being expressed on macrophages. 
 
Conclusion 
LM-MEL vaccine in combination with CTLA-4 checkpoint blockade leads to an increase in 
CD8 T cell and a reduction in Treg infiltration in tumors. This leads to reduced tumor 
outgrowth and prolonged survival of these mice. These results provide support for 
vaccine and checkpoint combination therapy for melanoma in the clinic.  
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Clinical Research 

 
Background 
Children who receive multiple computed tomography (CT) exams over their lifetimes are 
at an increased risk of developing malignancy in the future. It is thus critically important 
to assess the risks and benefits of CT utilization in pediatric care settings. Here, we 
investigate the impact of a novel, Lean methodology-based imaging protocol on CT and 
MR utilization rates in pediatric hydrocephalus patients at JHH. 
 
Methods 
Using an institutional billing database, we identified living patients born between 2004 
and 2006 who had a ventriculoperitoneal shunt placed or revised at our institution prior 
to 2011, with no history of shunt removal (n=201). For each CT, MR, and ultrasound 
study performed or read during the pre-intervention (1/1/2011 – 2/28/2011) and post-
intervention (3/1/2014 - 6/30/15) periods, we documented study date, study type, PACS 
accession number, and whether the study was conducted at an outside institution. 
 
Results 
Pre-post comparisons of the average number of studies conducted per patient per year 
revealed a significant reduction in CT utilization from .53 to .08 (p<.001) and increase in 
MR utilization from .28 to .56 (p<.001) from the pre-intervention to post-intervention 
periods. Concerning CT specifically, the number of patients who received zero scans 
nearly doubled, while those subjected to 1, 2, or 3+ scans dropped by 83%, 89%, and 
90% respectively. On the population level, CT utilization rates per one thousand 
dropped by 85% while MR utilization rates increased by 96%. 
 
Conclusion 
Incorporation of Lean principles into the pediatric imaging workflow was associated 
with a significant reduction in CT utilization. In measuring this association, we have 
developed a model for quantifying the impacts of Lean process interventions in an 
integrated care delivery network using population-based utilization metrics. Similar 
efforts in other patient populations can reduce both unnecessary spending and the risk 
of malignancy by driving quantifiable reductions in radiation exposure..  
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Background 
Studies have demonstrated that chronic denervation of peripheral nerves leads to 
decreased potential for regeneration upon repair, but its effects on functional outcomes 
are unclear. The currently used murine hindlimb model fails to reproducibly capture 
functional recovery. To address this problem, we have developed a novel chronic 
denervation model in the rat forelimb in which functional recovery is objectively tested 
by measuring progressive return of grip strength in addition to other functional 
assessments. 
 
Methods 
In this chronic denervation model, the median nerve is transected at the mid-humerus 
level and left in discontinuity. In the experimental group, the distal stump is coapted to 
the proximal end of a freshly axotomized ulnar nerve after 8 weeks. In the control 
group, the nerve coaptation is performed immediately (no denervation). Functional 
recovery is tested weekly by measuring grip strength using a force transducer, scoring 
the injured forelimb during feeding, and measuring the compound muscle action 
potentials (CMAPs) in the abductor pollicis brevis muscle. After 12 weeks, animals are 
sacrificed, and the median nerve and flexor digitorum muscle are harvested and 
analyzed for histological measures (e.g. nerve histomorphometry, nerve RT-PCR for 
Schwann cell proliferation markers, and myofiber cross-sectional area) to correlate with 
functional outcomes. 
 
Results 
The control group demonstrates significant functional improvement in grip strength (1.2 
N vs. 0.51 N, P<0.0001) and feeding score (7 vs. 5, P=0.0002) at post-repair week 8 vs. 
week 1. The average CMAP was 0.85 millivolts at week 8 vs. 0.03 millivolts at week 4 
(P=0.0006). Functional tests of the experimental group are currently ongoing. Nerve 
histomorphometry, RT-PCR and muscle cross-sectional area analyses are pending. 
 
Conclusion 
This novel forelimb chronic denervation model represents the first animal model that 
allows for optimized measurement of functional recovery after chronic denervation.  
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Hospital Costs, Mortality, and 
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between Department-Level Spending 
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Background 
The relationship between hospital spending on specific services and outcomes has been 
unexplored. This study examines the association between department-level hospital spending 
and six outcomes: 30-day mortality and readmission rates for heart failure (HF), pneumonia (PN), 
and acute myocardial infarction (AMI). 
 

Methods 
We conducted a retrospective cohort study of U.S. hospitals discharging Medicare patients for 
HF, PN, and AMI. We obtained risk-adjusted outcomes from Hospital Compare. We used 2009 
MedPAR data to identify patients with principal diagnoses of HF, PN, or AMI and the department-
level charges for their care. Charges were converted to costs using cost-to-charge ratios from the 
Medicare Cost Reports. Costs were adjusted for patient severity and regional variation using DRG 
weights and the Medicare wage index. We also controlled for patient volume, ownership, 
location, teaching status, DSH eligibility, and median household income. 
 

Results 
Departments having statistically significant associations with outcomes fell into one of three 
groups: (1) only having negative associations; (2) only having positive associations; (3) having 
varying associations across outcomes. Occupational therapy (OT) was the only department 
negatively associated with all readmission measures (~0.4%-0.7% absolute reduction in 
readmission rate per $100 per patient, p<.01). Spending on blood was most consistently 
associated with worse outcomes (~0.3% absolute increase in HF and PN mortality rate per $100 
per patient, p<.01). 

 
Conclusion 
Cost-quality tradeoffs appear to exist but vary greatly by department and condition. In particular, 
OT may be an underutilized and relatively low-cost strategy for improving readmissions. OT can 
play an important role in discharge planning, shown to be an effective means of lowering 
readmissions. By contrast, blood transfusions may be over-utilized, consistent with clinical 
literature demonstrating a positive association between transfusions and mortality. Finally, 
spending on certain services to improve performance on one outcome may result in poorer 
performance on another, presenting a conundrum to hospitals and policy makers.  
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Background 
A rising tide of cancers and other chronic diseases, alongside the ongoing HIV/AIDS 
epidemic, has created an increasing demand for palliative care in Africa. Yet, few 
countries have established effective palliative care programs. In 2002, it was estimated 
that 1 in 56 individuals in Botswana were in need of palliative care. Yet, the Ministry of 
Health did not release a national palliative care strategy until 2013. This paper examines 
the history of palliative care in Botswana, as a case study for understanding factors that 
have delayed or can help enable the development of palliative care programs in Africa. 
 
Methods 
Through interviews with physicians, nurses and hospice staff, and analyses of 
conference proceedings, annual reports, newspaper articles and secondary literature, 
this project explores the origins of palliative care in Botswana, the key individuals and 
organizations that expanded it, and the challenges they faced. 
 
Results 
The escalating HIV/AIDS epidemic revealed an unmet need for holistic care in Botswana. 
Proposed as a promising response, community home based care, along with early 
palliative care advocacy, failed to take hold due to insufficient financial and human 
resources, training opportunities, and coordination. However, a partnership with the 
African Palliative Care Association (APCA) in 2005 brought expertise in palliative care 
education and policy, fueling curricular and health system integration that set the stage 
for formation of the country’s first palliative care clinic in 2015. 
 
Conclusion 
Educational, financial and infrastructural barriers hampered early efforts to advance 
palliative care in Botswana, as they have throughout the developing world. An 
examination of APCA’s role in creating leverage for national advocates suggests that 
local-international partnerships can provide opportunities for advancing palliative care 
in resource poor environments. With chronic disease progressively dominating global 
demographics, this paper highlights the obstacles and avenues for building sustainable 
palliative care services to meet the growing need in developing countries. 
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Background 
Laryngotracheal stenosis (LTS) is a luminal narrowing found the larynx and/or trachea. 
LTS results in symptoms such as exertional dyspnea, effort intolerance, and stridor. 
Without intervention, LTS can progress to life-threatening airway compromise. Thus, 
diagnosis and treatment of LTS is critical for managing the disease. The two types of 
stenosis, subglottic stenosis (SGS) and posterior glottis stenosis (GS), are corrected 
through balloon dilation and cordotomy procedures, respectively. LTS is difficult to 
detect, and can result in increased morbidities if not diagnosed promptly. One of the 
challenges with LTS is that treatment decisions and success are judged by subjective 
patient report.  Therefore, the development of quantitative measures to assess 
outcomes and guide treatment decisions is warranted. The aim of this study is to use 
pulmonary function tests (PFTs) to assess treatment outcomes in patients with LTS. 
 
Methods 
Patients scheduled to undergo treatment for SGS or GS received both pre- and post-
operative PFTs. In addition, patients also completed Voice-Related Quality of Life 
(VRQOL), Dyspnea Symptom Index (DSI), and Clinical Chronic Obstructive Pulmonary 
Disease Questionnaire (CCQ) surveys. PFTs were evaluated for parameters such as peak 
expiratory flow (PEF), forced expiratory volume in 1 second (FEV1), and PEF/FEV1. 
Paired t-tests were used to compare pre- and post-operative PFTs, VRQOL, DSI, and CCQ 
scores. 
 
Results 
To date, 24 patients (18 females, 6 males), between ages 17-69, completed pre-
operative testing. Of these, 6 patients have completed post-operative testing as well. 
Five had SGS, and one had PGS.  Patients after balloon dilation had an average change of 
0.504 for FEV1 indices (p = 0.13), 2.26 for PEF indices (p = 0.0397), and -0.264 for 
FEV1/PEF indices (p = 0.0504). 
 
Conclusion 
For patients with subglottic stenosis, there was a significant change in PEF following 
balloon dilation. PEF represents a promising PFT index to assess response to treatment 
in patients with LTS. 
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Background 
Despite increased detection and treatment of early-stage 1a (≤4cm) kidney cancer, 
mortality rates are unchanged. Active surveillance (AS) is an attractive management 
strategy for patients with small renal masses, but there are no objective selection 
criteria.  Aim: develop objective selection criteria from existing literature and experience 
with our registry and generate an objective scoring system that can select patients best 
suited for AS. 
 
Methods 
From 2009-15, data from 535 patients enrolled in the Delayed Intervention and 
Surveillance for Small Renal Masses (DISSRM) registry, which follows patients electing 
AS or Primary Intervention (PI) for cancer-specific-survival (CSS) was analyzed. Patient 
and tumor characteristics were compared between the groups using t-test and chi-
square testing as appropriate. Objective criteria were developed a priori based on 
evidence at the initiation of the registry and were modified as experience was gained. 
The DISSRM Score was developed from the most predictive combination of factors 
associated with increased suitability for AS. 
 
Results 
Of 535 patients, 253(47%) selected AS and 282(53%) underwent PI. AS patients were 
older, had less complex tumors, and had more cardiovascular comorbidities. Points 
were assigned for age, modified–cardiovascular-index, dementia, and R.E.N.A.L-
nephrometry score. With a maximum score of 8, the average DISSRM score was 2.09 in 
the AS cohort and 1.19 for PI patients.  Notably, 80% of the patients in the PI arm had a 
score ≤2, compared to 30% in AS. The DISSRM Score achieved an AUC of 0.701. 
 
Conclusion 
The DISSRM Score is a useful objective scoring method to differentiate patients with 
SRM most suitable for AS.  Although prospective validation is required, the DISSRM 
score may act as an easy-to-calculate surrogate for competing risk mortality in patients 
with SRM. 
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Background 
Hypertrophic cardiomyopathy (HCM) is the most common inherited heart disease and 
the leading cause of sudden cardiac death in young people. Atrial fibrillation (AF) is a 
common comorbidity in HCM patients and is associated with adverse outcomes. Early 
left atrial (LA) dysfunction can precede other signs of cardiac disease and early detection 
facilitates longitudinal management. We sought to determine whether strain rate 
imaging and echocardiography were effective measures for detecting early LA 
dysfunction in HCM patients with and without AF, and if these parameters could predict 
adverse outcomes. 
 
Methods 
Echocardiographic and Doppler measurements, including wall thickness, ejection 
fraction, volume, and fractional area change, were made in 110 patients with HCM. 
Strain and strain rate peaks were evaluated using speckle-tracking echocardiography 
(STE), and groups with and without AF were compared. Outcomes including ventricular 
arrhythmia, heart failure, stroke and death were gathered and used to appraise the 
prognostic value of echocardiographic parameters. 
 
Results 
110 HCM patients (69% male, 57±13 years) were stratified by AF. There was no 
difference in demographic characteristics, except in systolic blood pressure (p=0.03). 
Groups differed in LV and LA ejection fraction (p<0.03, p<0.002), LA volume index 
(p<0.02), LA fractional area change (p<0.004), LA contractile strain (p<0.001), and LA 
systolic and late diastolic strain rate (p<0.001), indicating increased LA dysfunction in AF 
patients. Preliminary evaluation of clinical outcomes suggests an association between 
early LA dysfunction and risk of adverse events. 
 
Conclusion 
HCM patients with AF have worse LA function compared to those without AF. Decreased 
LA function is correlated with a decline in LV function, suggesting HCM is a global 
myopathic process. LA parameters are a more sensitive measure of declining heart 
function. Echocardiographic measurements that indicate early decline in heart function 
are associated with worse clinical outcomes, suggesting that STE is a valuable tool in the 
risk assessment of HCM patients.  
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Background 
Diagnosing patients with psychotic symptoms is often difficult, resulting in 
misdiagnoses, delays in treatment and functional decline.  Differentiating between the 
schizophrenia spectrum and unrelated disorders (such as anxiety, depression and 
bipolar disorder) with potential psychotic features can be especially challenging since 
symptoms and behaviors overlap.  Clinics specializing in early psychosis seek to clarify 
diagnoses and improve treatment, but little is documented about their contribution to 
accurate patient diagnosis.  This study sought to examine the degree of diagnostic 
discrepancy between community psychiatrists and schizophrenia specialists. 
 
Methods 
We conducted a retrospective chart review of 49 young adults referred to an early 
psychosis clinic. Patient demographics, referring diagnosis, consult diagnosis, source of 
referral and symptoms were collected.  Descriptive statistics evaluated the prevalence 
of disagreement between referring and consulting physicians.  Fischers exact tests 
evaluated whether patient age, gender, symptoms or source of referral were associated 
with disagreement between referring and final diagnoses.   
 
Results 
Patient age ranged from 9-25 with a mean (SD) age of 18.9 (3.42) years.  The sample 
included 9 females and 40 males.  The positive predictive value of a schizophrenia 
diagnosis from a community physician was only 54%: 24 (49.0%) patients had a referring 
diagnosis on the schizophrenia spectrum, but 11 (45.8%) of these received a different 
consult diagnosis.  These patients were more likely to be female (p < 0.05), 75% of 
whom had their diagnosis changed to anxiety disorder. 
 
Conclusion 
Community physicians may over-diagnose schizophrenia, particularly in females with 
anxiety, demonstrating the value of psychosis consultation clinics.  This sample was 
limited to patients referred for consultation, which likely is not fully representative of 
the population under treatment in the community.  Future research should evaluate 
how specific characteristics of psychotic symptoms can be interpreted to help 
differentiate schizophrenia from other mental illnesses with psychosis.. 
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Background 
Early mobilization mitigates complications of critical illness, including delirium, muscular 
weakness, and ventilator-associated pneumonia. It decreases duration of mechanical 
ventilation, hospital and ICU length of stay, and costs. However, mobility is not routinely 
measured because of the burden and expense of manual measurement. Our objective 
was to develop and validate a Non-Invasive Mobility Sensor (NIMS) which senses and 
measures patient mobility automatically. 
 
Methods 
We deployed three Microsoft Kinect cameras in the Johns Hopkins Hospital Intensive 
Care Unit (ICU) from May to September 2014 and collected 362 hours of color and 
depth image data from 8 patients. We assessed patient mobility using a 4-point scale: 
lying in bed, in-bed activity, out-of-bed activity, and walking. We developed algorithmic 
models to detect person pose variations and to locate head position. We also developed 
a multi-person tracking algorithm using multi-detector localization over time. Person 
and object identity (i.e. patient, caregiver, bed, chair) were determined by a convolution 
neural network classifier, and patient pose was categorized. Each video clip was 
assigned the highest mobility pose over time, and mobility level was determined by k-
means clustering. To validate NIMS, a clinician coded 83 1000-frame video segments 
using the 4-point scale. The agreement rate and weighted Kappa (κ) with 95% 
confidence intervals (CI) were used to measure inter-rater reliability between NIMS and 
manually-coded categories. 
 
Results 
NIMS achieved an overall agreement rate of 0.80 (95% CI: 0.70, 0.88) and a κ score of 
0.79 (CI: 0.68, 0.88). NIMS achieved agreement rates of 0.84, 0.71, 0.93, and 1.00 for the 
mobility categories of lying in bed, in-bed activity, out-of-bed activity, and walking 
respectively.   
 
Conclusion 
NIMS is accurate in measuring patient mobility continuously in three dimensions over 
time and is significantly more granular than a discrete manual scale. Thus, NIMS 
addresses a need for effective, inexpensive, continuous evaluation of patient mobility in 
the ICU. 
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Background 
Minimally invasive surgery (MIS) is a Society of Gynecologic Oncology and American 
College of Surgeons Commission on Cancer quality measure for early-stage endometrial 
cancer (EC).  We analyzed the nationwide uptake of MIS for EC and associated inpatient 
complications and costs.   
 
Methods 
The National Inpatient Sample database was used to analyze patients with non-
metastatic endometrial adenocarcinoma who underwent hysterectomy in 2012.  
Vaginal, laparoscopic, and robot-assisted hysterectomy were considered MIS.  Open 
surgery (OPEN) was defined as subtotal or total abdominal hysterectomy.  Hierarchical 
multiple logistic regression was used to compare complications among patients treated 
with OPEN versus MIS and to identify patient and hospital factors associated with 
surgical approach.  Costs were compared between OPEN and MIS utilizing linear 
regression. 
 
Results 
5,239 patients were identified; 51.3% underwent OPEN and 48.7% had MIS.  OPEN was 
more likely to be performed in rural hospitals (OR 8.64, p<0.0001).  Patients were less 
likely to receive OPEN in high and medium EC volume hospitals (OR 0.31 and 0.29, 
p<0.0001).  Patient factors associated with OPEN included Black race (OR 1.34, 
p=0.0015) and self-pay status (OR 1.66, p=0.0008).  OPEN was associated with increased 
overall complications (OR 3.47, p<0.0001), surgical complications (OR 2.83, p<0.0001), 
major blood loss (OR 4.20, p<0.0001), and hospital stay >2 days (OR 66.70, p<0.0001).  
Overall costs were similar between MIS and OPEN ($14,153 versus $14,047).  Surgical 
complications resulted in a median increase in cost of $3,067 per surgery. 
 
Conclusion 
Despite Level I data supporting the use of MIS for the treatment of early-stage 
endometrial cancer, in 2012, the rate of open abdominal hysterectomy in the U.S. 
remains alarmingly high.  These data indicate identical costs of care for MIS and open 
surgery, but a 3.5 times greater risk of complications with open surgery.  In light of this 
information, open surgery may no longer be justified for most patients in this setting 
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Background 
The majority of US health care spending is concentrated among a small number of high-
cost, high-need patients. The current health care system often fails to meet these 
patients’ needs, so diverse programs have been created to better deliver care for this 
population. Many of these programs implemented a care manager role to improve care 
coordination, but little research has been conducted on how to most effectively 
integrate them in the delivery system. This study aims to determine the key elements 
required to optimize care manager implementation for the high-cost high-need 
population by identifying common features among successful care management 
programs that included this role. 
 
Methods 
We conducted a review of the peer-reviewed and grey literature using medical subject 
headings and text word field descriptions. Articles were selected that included patients 
with multiple chronic conditions and/or disabilities, instituted a specific intervention, 
and achieved success on at least one of the triple aims (cost, quality, and patient 
satisfaction). 50 programs were identified via this process, 30 of which were available 
for an initial semi-structured interview. Based on these interviews, the literature review, 
and expert opinion, we created an interview guide with questions related to care 
manager responsibilities, communication, and relationships within the health care 
system, and conducted follow up interviews with administrative leaders of the ten 
programs from the initial cohort that had utilized a longitudinal care manager role. The 
responses to each question were compared to determine the common features among 
the different programs. 
 
Results 
We identified twelve common features across the majority of programs that were 
categorized under three overarching themes: demonstrating value to key stakeholders, 
ensuring optimal distribution of organizational resources, and promoting clear, effective 
communication across the health system. 
 
Conclusion 
To foster care manager success, programs for high-cost, high-need patients should 
implement strategies to address each of these key areas. 
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Background 
India is a lower-middle income country where over one million deaths occur each year 
as a result of trauma. A multicenter trauma registry, Towards Improving Trauma Care 
Outcomes (TITCO), in India has been created to collect data on trauma at five large 
government hospitals to inform medical decisions and improve trauma outcomes. In 
this study, we used data from TITCO to examine factors associated with the incidence of 
abdominal injuries as well as injury treatment and patient outcomes. 
 
Methods 
Study teams collected data on all patients with traumatic injuries who presented alive to 
five major trauma centers in India between April 2013 and February 2015. From this 
multicenter database, we identified patients having at least one abdominal injury with 
an Abbreviated Injury Scale (AIS) score ≥2. We used standard descriptive techniques to 
examine relationships between factors such as age, mechanism of injury, and patient 
outcomes in this subpopulation. 
 
Results 
We examined data from a total of 11,670 patients, of whom 1,174 had at least one 
abdominal injury with an AIS≥2.  Most patients with abdominal injury were male (87.5%) 
and young (peak incidence between 29-34years old). Most abdominal injuries were 
blunt (87.7%), with motor vehicle accidents being the primary cause. Mortality was 
14.1% among abdominal injury patients. The majority of patients with abdominal 
injuries also had injuries to other body regions (80.2%); the mortality rate in this group 
was 15.8%. 
 
Conclusion 
Abdominal injury was present in 10% of all patients presenting for emergency care of 
traumatic injury across 5 major trauma centers in India.  Almost 15% of patients 
presenting with abdominal trauma died, which represents nearly double the 
proportional mortality reported for abdominal trauma patients treated in a developed 
setting.  Further study is warranted to understand differences in factors underlying the 
increased mortality observed among abdominal trauma patients in India. 
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Background 
Historians largely have viewed the hospice movement of the 1970’s as a countercultural 
movement that rejected the modern medical establishment. There is very little 
scholarship, however, on the trajectory and influence of important hospice programs 
that represented a conservative strain of the movement. Among these was St. Luke’s 
Hospice, established within West Harlem’s St. Luke’s Hospital in 1975. The first hospital-
based hospice in the U.S., St. Luke’s pioneered the “scatterbed model” of admitting 
hospice patients to regular inpatient floors, rather than to separate facilities. 
 
Methods 
I studied the St. Luke’s Hospice program records, contemporaneous publications, and 
scholarship on the hospice movement. Using the program records, I analyzed the 
hospice’s philosophical development and operational challenges. Drawing on published 
materials intended for healthcare professionals, the public, and historians, I interpreted 
how St. Luke’s shaped and responded to the broader movement. 
 
Results 
The hospital setting offered advantages and limitations for St. Luke’s Hospice. By using 
the hospital’s infrastructure, the hospice survived for many years despite financial 
uncertainty. However, disagreements with hospital administration restricted the 
program’s development. Additionally, Medicare reimbursement policies established in 
1982 disadvantaged scatterbed hospices. With enormous confidence in the value of its 
approach and others’ abilities to perceive this value, the hospice leadership 
demonstrated inflexibility when confronted with such challenges. On the national stage, 
St. Luke’s failed to proactively use its reputation to influence policymaking. The hospice 
closed in 1990 for lack of financial support. 
 
Conclusion 
The deep commitment of St. Luke’s Hospice to hospital-based terminal care complicates 
a preexisting picture of the hospice movement as philosophically incompatible with the 
modern hospital. The hospice ultimately failed, despite providing benefits for patients, 
demonstrating how the survival of a structure of care depends on its accommodation of 
institutional forces, and illustrating the dilemmas between expedience and quality that 
can arise in the evolution of a healthcare initiative. 
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Background 
Past studies have associated recipient-donor gender discordance with inferior graft 
survival outcomes compared to gender-matched pairings, particularly in male recipients 
of female donor organs.  However, there has been no commentary specific to female 
recipients of gender-discordant organs. 
 
Methods 
Patients in the OPTN database who underwent liver-only transplantation 1990-2012 
were retrospectively identified.  Donor-recipient gender matching was classified as 
female-to-female (FF), female-to-male (FM), male-to-female (MF), or male-to-male 
(MM). Univariate and multivariate-adjusted Cox regression was used to analyze the 
effect of gender discordance on all-cause graft failure.  Covariates were taken from the 
OPTN Risk Model characteristics list.  Data were split at 3 years to assess short- and 
long-term graft failure. 
 
Results 
A total of 97,637 patients fulfilled the criteria. Univariate analysis demonstrated 
superior graft survival in female versus male recipients (HR 0.94, P<0.001) and increased 
graft failure in gender discordant transplants (HR 1.06, P<0.001) and FM transplants (HR 
1.14, P<0.001).  Multivariate analysis showed increased short-term graft failure risk for 
gender-discordant versus -concordant pairings (HR 1.08, P<0.001).  Analysis of gender 
pairings found short-term graft failure risk was lowest in FF and highest in MF 
transplants but long-term graft failure risk was higher in males than females regardless 
of gender concordance.  Gender discordance was associated with inferior short-term 
graft survival in both male and female recipients.  Long-term graft survival was inferior 
in MF transplants versus other gender pairings but was not affected by gender 
concordance in male recipients. 
 
Conclusion 
In female recipients, gender-discordant transplants have inferior short- and long-term 
graft survival compared to gender-concordant transplants.  In male recipients, short-
term graft survival is lower in gender-discordant versus -concordant pairings.  Male 
long-term graft survival is inferior to that of females and has no significant differences 
based on gender discordance. 
  



 

 53 

Epidemiology of Symptomatic Dorsal 
Wrist Ganglions in Active Duty 
Military and Civilian Populations 
Jordan Tropf, MS2 
Mentor: Scott Tintle, MD  
Clinical Research 

 
Background 
Dorsal wrist ganglia (DWG) are a common hand mass, however the etiology and 
epidemiology is not well understood. This study aimed to determine the epidemiology 
of DWG in United States military and civilian populations. 
 
Methods 
The Military Health System (MHS) Data Repository (MDR) maintains records of 
healthcare encounters paid for by MHS. Utilizing the MDR, patients with an initial ICD-9 
code of 727.41 (ganglion of joint) or 727.43 (ganglion, unspecified) from January 2009-
December 2014 were identified. From this cohort, 1,000 military and 1,000 civilian 
patients were randomly sampled and their charts were reviewed to determine the 
location of their ganglion. Incidence of DWG was determined using population data 
from the MDR. Demographic data including age, gender, branch of service, and military 
rank was collected. Adjusted incidence rate and incidence rate ratios (IRR) were 
determined using Poisson regression. 
 
Results 
The unadjusted incidence of DWG in active duty and civilian patients was 14.37 and 8.96 
per 10,000 person-years respectively. Controlling for the above variables, females had a 
higher adjusted DWG incidence than males, (military 27.2 vs. 10.8 per 10,000 person-
years, p<0.001, civilian 9.7 vs. 4.3 per 10,000 person years, p<0.001). Younger age, 25-34 
years old, had higher adjusted DWG incidence compared to the older age, 45-64 years 
old (military IRR 1.74, p<0.001, civilian IRR 2.56, p<0.001). The Army had the highest 
adjusted incidence rate of DWG, 18.1 per 10,000 person-years. Career military members 
had a higher adjusted DWG incidence than new military members (IRR 1.95, p<0.001). 
 
Conclusion 
DWG Incidence was higher in the military than the civilian population, however similar 
trends exist with regards to risk of age and gender and the development of DWG. Army 
personnel and career military members were more likely to have a DWG suggesting an 
association between cumulative wrist trauma (push-ups) and the development of DWG. 
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Background 
Physicians require a communication skill-set that enables them to recognize, manage, 
and respond to conflict in order to increase synergy, collaboration, and patient safety in 
medical practice. Despite this, most physicians are expected to achieve competence in 
conflict resolution through informal training, or not at all. The goal of this study was to 
understand medical students’ experiences on the wards with conflict to inform future 
curriculum development. 
 
Methods 
We developed an anonymous survey and administered it online to Johns Hopkins 
medical students on the wards (N=240). The survey explored how students recognize, 
manage, and process conflict, and identified sources of conflict and barriers to conflict 
resolution.  We summarized our quantitative survey findings and used content analysis 
for open-ended responses. 
 
Results 
The response rate was 28% (N= 66). Approximately 92% of respondents witnessed, were 
involved in, or otherwise experienced conflict while on the wards. Respondents 
identified differences in communication styles, fatigue, and misaligned values as factors 
contributing to conflict. Due to conflict experienced, 57% of respondents reported a 
decreased desire to work closely with team members and to take initiative while on the 
wards; 64% and 53% of respondents reported increased desires to influence the culture 
of medicine and to practice communication skills, respectively.  Many respondents 
(77%) reported feeling angry, helpless, intimidated, powerless, and useless. In our 
content analysis, respondents reported increased doubt in their careers in medicine due 
to conflict. Most respondents (78%) would participate in curriculum aimed to support 
their experiences with conflict on the wards.  
 
Conclusion 
The survey captures self-selecting student experiences on the wards and therefore is 
not representative of the needs of all medical students. Support addressing the needs 
elucidated by the survey include conflict resolution, recognizing and managing 
emotions, identifying strategies in team management, and empowering individuals in 
their roles as medical students. 
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Background 
Historically, ABO-incompatible (ABOi) kidney transplants have been associated with 
worse outcomes compared to ABO-compatible (ABOc) kidney transplants. Due to the 
evolution of desensitization therapy and the increasing implementation of newer ABOi 
protocols, we predicted that ABOi kidney transplants have become significantly safer 
(decreased risk of death and graft loss) over the past 15 years. 
 
Methods 
In a retrospective cohort study using data from the Scientific Registry of Transplant 
Recipients (SRTR), survival analysis was performed for death, all-cause graft loss, and 
death-censored graft loss in recipients of ABOi kidney transplants (N=1098) compared to 
ABOc recipients (N=105,790). Cox Regression models controlled for a number of 
demographic and transplant-specific factors. The “relative hazard” was determined by 
dividing the hazard ratio (HR) for all-cause graft loss in ABOi by that in ABOc and plotting 
against calendar year. 
 
Results 
ABOi kidney transplants were associated with an increased risk of all-cause graft loss 
(HR=1.26, P<0.0001) and increased risk of death-censored graft loss (HR=1.42, 
P<0.0001) compared to ABOc kidney transplants in the study period. We did not 
observe a significant difference in risk of death (HR=1.13, P=0.106). The relative hazard 
of all-cause graft loss peaked around 2002 and has since decreased to around 1 in 2014, 
meaning that ABOi and ABOc now have similar risks of all-cause graft loss. 
 
Conclusion 
We found that patients chosen for early ABOi kidney transplants had a decreased 
hazard of all-cause graft loss. However, when the procedure was opened to a wider 
variety of patients, the hazard sharply increased and has been slowly decreasing since 
around 2002, such that the risk is now similar to that of ABOc kidney transplants. This 
retrospective multi-center study suggests that the recent desensitization protocols have 
made ABOi kidney transplants safer. 
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Background 
Non-oncologic clinical studies suggest liberal red blood cell (RBC) transfusion strategies 
have the same or increased mortality as restrictive strategies. Acute leukemia patients 
require increased RBC transfusions compared to non-oncologic patients due to 
complications of the disease and its therapy, but the ideal transfusion threshold for the 
leukemia population is unknown. 
 
Methods 
This prospective randomized feasibility study enrolled 90 adult patients undergoing 
intensive induction therapy for acute leukemia at the Johns Hopkins. Sixty patients were 
randomized to a hemoglobin threshold trigger of 7.0 g/dL (restrictive) while 30 patients 
received transfusions at 8.0 g/dL (liberal). Outcomes evaluated after completion of 
induction included mortality, length of stay, fatigue scores, total transfusions, and 
bleeding events. Functional Assessment of Cancer Therapy Anemia (FACT-An) and State-
Trait Anxiety Inventory (STAI-6) surveys were administered to 19 patients in the 
restrictive arm and 11 patients in the liberal arm within 100 days of enrollment. 
Statistical analysis was conducted using t-tests and Wilcox rank-sum tests. 
 
Results 
There were 112 of 162 eligible patients (69%) approached during the study period, and 
ninety of those (80%) were enrolled. Five patients in the restrictive arm and one patient 
in the liberal arm were removed by clinician decision; two patients in the restrictive arm 
withdrew due to self-reported fatigue. The restrictive arm received fewer RBC 
transfusions than the liberal arm (8 vs. 10; p = 0.01). There was no significant difference 
in fatigue scale scores, length of inpatient stay, number of platelet transfusions, number 
of significant bleeding events, FACT-An, or STAI-6 scores. 
 
Conclusion 
These results suggest a restrictive threshold is safe and feasible in acute leukemia 
patients. This approach yields reduced RBC transfusions but no increased bleeding 
events or fatigue scores. A larger multi-institutional trial to further investigate the 
efficacy of a restrictive transfusion threshold in this population should be considered. 
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Background 
The objective of this study was to examine clinicians’ use of the 5A’s (Assess, Advise, 
Agree, Assist, Arrange) framework during prenatal care and evaluate the effect of this 
approach on total gestational weight gain. 
 
Methods 
We studied audio recordings of prenatal visits between 22 clinicians and 120 of their 
patients, coding visits for clinicians’ use of the 5A’s. The relationship between the 5A’s 
and gestational weight gain was evaluated using multilevel models to account for 
patient clustering within clinician, and adjusted for patient age, pre-pregnancy body 
mass index (BMI), co-morbidities, number of prenatal visits and gestational age at the 
time of the recorded visit. 
 
Results 
Overall, 33% of the prenatal visits included use of one of the 5A’s and 22% included use 
of two or more of the 5A’s. Counseling conversations lasted an average of 65 seconds 
(range: 3 – 219 seconds), and most commonly included Assess or Advise (49% and 85% 
of counseling conversations, respectively) and less frequently included Agree, Assist or 
Arrange (3%, 3% and 11% of counseling conversations, respectively). No recorded visits 
used all of the 5A’s strategies. In adjusted analyses among patients reaching full term (≥ 
37 weeks; n = 81/120, 67%), those who received counseling that included two or more 
of the 5A’s gained an average of 13.9 fewer pounds than patients who received no 
counseling (p = 0.002). There was evidence of a dose-response relationship between 
5A’s counseling strategies and predicted probability of excess gestational weight gain. 
 
Conclusion 
Interventions to increase clinicians’ use of the 5A’s may promote gestational weight gain 
consistent with Institute of Medicine recommendations. 
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Background 
Meningiomas are the most common primary brain tumors in adults. Although the NF2 
gene product (Merlin) is lost in about half of all meningioma patients, there is currently 
no targeted therapy for this mutation. Loss of NF2 leads to decreased inhibition of YAP, 
a proto-oncogene that is overexpressed in numerous cancers and increases cell growth 
and migration. This study examined the effects of Verteporfin, a small molecule YAP 
inhibitor, on meningioma growth and radiosensitivity. 
 
Methods 
A human meningioma line with known NF2 loss and YAP overexpression (KT21-MG1) 
was grown with Verteporfin or an empty vehicle. Radiosensitizing properties of 
Verteporfin were determined by irradiating KT21-MG1 cells with or without drug 
treatment. All growth rates were assessed with MTT assays. Expression of downstream 
targets of YAP (CTGF, Mcl-1, and ANKRD1) in Verteporfin-treated KT21-MG1 cells was 
quantified via RT-PCR. A murine skull base xenograft model of human meningioma was 
established using luciferase-positive KT21-MG1 cells. Tumor size was assessed through 
bioluminescence, and brains were harvested for sectioning following euthanasia. 
 
Results 
Verteporfin treatment results in decreased YAP activity, shown by reduced expression of 
downstream targets. The drug has a dose-dependent effect on KT21-MG1 cells, with 
20µM producing a 10-fold reduction in proliferation. Pretreatment with Verteporfin also 
increases radiosensitivity in vitro. In the murine model, tumors formed within 1 week, 
and the average survival of affected mice was approximately 3 weeks. 
 
Conclusion 
These results demonstrate that Verteporfin is a potent inhibitor of YAP activity as well 
as proliferation and radioresistance in NF2-driven meningiomas in vitro. Data from the 
murine xenograft model described here will be used to conduct future dose-escalation 
trials and survival analyses to determine efficacy in vivo. Verteporfin is a novel drug 
candidate for treatment of NF2-driven meningiomas, and offers a promising alternative 
to current standards of care. 
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Background 
Multiparametric magnetic resonance imaging (mpMRI)/ultrasound fusion biopsy 
(targeted biopsy) has been shown to have higher sensitivity for detection of high-grade 
cancers when compared to systematic biopsies in men referred for PSA elevations. We 
assessed its value in selection of, and monitoring of men in active surveillance. 
 
Methods 
We evaluated systematic and targeted biopsy results in 103 men enrolled in AS who 
underwent surveillance biopsy (median number of previous biopsies 3, IQR 2-6), 54 men 
who underwent a confirmatory biopsy after a diagnosis of favorable risk disease, and 73 
men with elevated PSA who underwent initial diagnostic biopsy. Regions of interest 
(ROI) on mpMRI were scored using a modified PI-RADS scale, and areas with a score ≥ 3 
were targeted along with a standard 12-core systematic biopsy. A multivariable model 
was used to analyze characteristics associated with finding cancer on a targeted biopsy. 
 
Results 
Targeted biopsy identified GS ≥7 lesions not detected by systematic biopsy in 3.9%, 
5.6%, and 16.4% of men who underwent AS monitoring biopsy, confirmatory biopsy, 
and initial diagnostic biopsy, respectively. Men enrolled in AS, had significantly larger 
prostates (p = 0.0004) and smaller ROIs (p = <0.0001) as compared to men undergoing 
an initial diagnostic biopsy. Characteristics significantly associated with finding cancer in 
a ROI were PI-RADS score (4 vs. 3, odds ratio [OR] = 2.00, p = 0.04; 5 vs. 3, OR = 4.74, p = 
0.02), mpMRI-estimated prostate volume (OR=1.20 for every 10 cc. lower volume, p = 
0.01), size of ROI (OR = 1.04, p = 0.02), and laterality of ROI (right vs. Left, OR = 2.27, p = 
0.01). 
 
Conclusion 
These data suggest that targeted biopsies may have low sensitivity for detection of high-
grade prostate cancer in men that meet strict criteria for AS. 
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Background 
Systematic screening is often proposed as a way to improve case finding for tuberculosis 
(TB), but the cost-effectiveness of specific strategies for systematic screening remains 
poorly studied. 
 
Methods 
We constructed a Markov-based decision analytic model to analyze the cost-
effectiveness of triage testing for TB in Uganda. We assumed an algorithm whereby all 
adults presenting to healthcare centers would be screened for cough, and those with 
cough of any duration would receive the triage test, with positive triage results 
confirmed by Xpert MTB/RIF. We adopted the perspective of the TB control sector, 
using a primary outcome of the cost per year of life gained (YLG) over a lifetime time 
horizon. 
 
Results 
Assuming that chest X-ray costs $5 per test, systematic screening in a population with a 
5% underlying prevalence of TB was estimated to cost $600 per YLG. If a biomarker-
based test such as C-reactive protein could be implemented with similar accuracy, but at 
a cost of $3 per test, the incremental cost-effectiveness ratio improved to $581 per YLG. 
Cost-effectiveness was most sensitive to the underlying prevalence of TB, monthly risk 
of mortality in people with untreated TB, and the proportion of TB patients who would 
be treated in the absence of systematic screening. 
 
Conclusion 
Triage testing can be highly cost-effective as a means to implement facility-based 
systematic screening for TB in low-income settings, but requires a low-cost test and 
identification of populations with high underlying prevalence of TB. 
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Background 
During storage, red blood cells (RBCs) undergo biochemical and structural changes 
decreasing their ability to deliver oxygen. Studies in cardiac and trauma surgery show 
perioperative blood transfusions (PBTs) with “older” blood are associated with 
increased perioperative morbidity and mortality. Approximately 30-40% of patients 
undergoing radical cystectomy (RC) for bladder cancer receive PBTs. Therefore, we 
sought to determine the effect of RBC storage duration on perioperative morbidity and 
mortality following RC. 
 
Methods 
The IRB-approved institutional urothelial cancer and anesthesia databases (2010-2014) 
were merged, and patients undergoing RC who received PBT were identified. The 
average "age" of transfused units received was calculated. A sensitivity analysis was 
conducted with average “age” cut-offs of 21, 28, and 35-days used to categorize 
patients as receiving "old" vs. "fresh" blood. Baseline demographics were compared 
with appropriate statistical tests. Multivariate logistic regression was conducted to 
identify predictors of perioperative composite morbidity, infection, and mortality.   
 
Results 
Of the 451 RC patients, 205 (45%) received a PBT. With a cutoff of 21 days, older blood 
was associated with higher rates of morbidity (21%vs.11%,p=0.3), infection 
(14%vs.7%,p=0.5), and 90-day mortality (3.4%vs.0%,p=0.3). With a cutoff of 28 days, the 
higher rate of morbidity associated with older blood (26%vs.13%,p=0.02) reached 
statistical significance. In multivariate modeling, receiving older blood was the largest 
predictor of morbidity (HR=3.38, 95%CI:1.46-8.52). With a cutoff of 35 days, the higher 
rate of both morbidity (43%vs.16%,p=0.0008) and infection (29%vs.11%,p=0.01) 
associated with older blood reached statistical significance. In multivariate modeling, 
receiving older blood was the largest predictor of both morbidity (HR=6.19, 95%CI:2.30-
16.97) and infection (HR=4.30, 95%CI:1.42-12.77). 
 
Conclusion 
A dose-response relationship of higher cutoffs for “old” blood leading to higher 
morbidity and infection rates is present. This suggests longer duration blood storage, 
especially ≥35 days, exposes patients undergoing RC to increased morbidity and 
infectious complications. Future prospective studies are warranted to further 
investigate this association.  
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Background 
Elite suppressors (ES) are HIV-1 infected individuals who maintain undetectable levels of 
viremia without anti-retroviral therapy. Instead, ES immune responses are sufficient for 
viral control. Specifically, HIV-specific CD8+ T cells have been demonstrated to be 
integral in ES-mediated viral control and killing of HIV infected CD4+ T cells. However, 
clinical trials of CD8+ T cell vaccines have been unsuccessful to date, suggesting that 
other components of the immune system may contribute to the ES phenotype and must 
be considered in immunotherapy and vaccine development. Natural killer (NK) cells are 
one such candidate as genetic studies demonstrate that specific combinations of NK cell 
killer cell immunoglobulin-like receptor (KIR) alleles and HLA subtypes correlate with 
delayed progression to AIDS. 
 
Methods 
We assessed the in vitro effector function of CD8+ T cells and NK cells in a cohort of ES 
(n=8) to determine whether NK cells independently suppress HIV infection or act 
synergistically with CD8+ T cells to increase viral control. CD4+ T cells were infected ex 
vivo with HIV-1 and co-cultured with autologous 1) CD8+ T cells, 2) NK cells, or 3) CD8+ T 
cells and NK cells. Rates of HIV infection were measured for each group, and Bliss 
analysis was used to assess synergy between NK cells and CD8+ T cells. 
 
Results 
Both NK cells and CD8+ T cells independently suppressed HIV infection in CD4+ T cells. 
When NK cells were co-cultured with CD8+ T cells, synergy in suppression of viral 
replication was observed in three of the eight patients. 
 
Conclusion 
The suppression capacity of NK cells indicates that they play a role in maintaining 
undetectable viral loads in these patients. Further research assessing the ways in which 
CD8+ T cells and NK cells function together in vivo to control HIV infection may open 
new development targets in the search for an HIV cure. 
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Background 
Prostate-specific membrane antigen (PSMA) is a membrane-bound protease with 
consistently high levels of expression in prostate cancer (PC).  Previous studies have 
shown the utility of using urea-based PSMA inhibitors as targeting moieties in PET/CT 
imaging for the precise localization of PC.  Given those successes, we aimed to adapt 
such agents for the radiopharmaceutical treatment (RPT) of metastatic, castration-
resistant PC by radiolabeling them with the therapeutic β-particle emitter, Lu-177.  The 
aim of this study was to improve the targeting of these agents by modifying the linker 
region with a bromobenzyl substituent for enhanced affinity towards a recently 
described PSMA hydrophobic pocket.  
 
Methods 
Compounds 177Lu-2-3 were synthesized in a stepwise manner and evaluated against 
177Lu-SRVI71, a compound currently in human trials, as well as 177Lu-1, a control 
compound that lacked the bromobenzyl addition.  Agents were verified in cell uptake 
assays, competitive binding assays, small animal single photon computed tomographic 
(SPECT) imaging and biodistribution studies in mice bearing PSMA+ PC-3 PIP and PSMA-
negative PC-3 flu tumor xenografts.  
 
Results 
PSMA+ PC-3 PIP cell uptake and internalization studies at 4 h showed that addition of a 
bromobenzyl substituent increased internalization from 17.95% for 177Lu-1 and 27.86% 
for 177Lu-SRVI71 to 32.88% for 177Lu-3.  The modification also improved the inhibition 
constant (Ki) from 0.25 nM for SRVI71 to 0.12 nM for 3.  Compound 177Lu-3 had the 
highest tumor uptake and retention from the series at 55.04 +/- 7.13% injected dose 
(ID)/g at 2 h and 24.90 +/- 2.27% ID/g after 72 h post-injection, compared to 41.4 6 +/- 
7.88% ID/g at 2 h and 15.63 +/- 4.62% ID/g at 72 h for 177Lu-SRVI71. 
 
Conclusion 
Given this profile, 177Lu-3 is currently being evaluated in a pre-clinical RPT trial.  These 
results indicate that linker modification with hydrophobic substituents offers a 
promising methodology for enhancing the therapeutic effect of PSMA-targeting 
radiopharmaceuticals. 
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Background 
Disadvantaged African-American communities with low male to female sex ratios have 
the highest rates of teenage pregnancy and lowest rates of contraception use. Low sex 
ratios along with unemployment and poverty have restricted females’ choices for ideal 
male partners. In a context of low partner availability, we hypothesize that adolescents 
whose actual partner meets or exceeds their ideal partner preferences will be less likely 
to use contraception. 
 
Methods 
Data were drawn from an assessment of clinic-recruited females, aged 16 -19 (N = 122) 
in Baltimore, MD. Participants reported on their hormonal contraceptive (HC) use at last 
sex with their main sex partner. Participants ranked the importance of characteristics 
for their ideal main sex partner and then reported on these characteristics for their 
current main partner. Logistic regression was used to examine the association between 
discordance on ideal and actual partner characteristics and HC. 
 
Results 
Adolescents whose partners did not match their ideal in the economic/social [OR:0.17, 
95%CI: 0.04-0.80] and monogamy [OR:0.20, 95%CI: 0.06-0.73] domains were 
significantly less likely to use HC. Adolescents who were discordant in economic/social 
domains were significantly more likely to have dropped out of high school [OR:7.3, 
95%CI: 1.24-43.3], younger age at 1st sex [OR:0.68, 95%CI: 0.49-0.96], and have >2 
partners in the last 3 months [OR:2.43, 95%CI: 1.00-5.93]  Adolescents who were 
discordant in the monogamy domain had associations of similar magnitude and 
direction. 
 
Conclusion 
In contrast to our hypothesis, adolescents whose main partners did not achieve their 
ideal social/economic and monogamy preferences were less likely to use HC.  An 
examination of characteristics of these adolescents suggest that these young women 
may have low motivation to prevent pregnancy. These results have important public 
health implications, showing that adolescents that are not in ideal relationships are at 
high-risk for unintended pregnancy.  
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Background 
Despite the occurrence and potential severity of medical error in pediatric radiation 
therapy, little is known about clinical and patient-specific factors that increase risk for 
incurring a near-miss/safety incident (NMSI). Identifying risk factors for NMSI is crucial 
for mitigating long-term sequelae and improving the safety of pediatric patients treated 
with radiation therapy. 
 
Methods 
A cohort of 69 patients ≤21 years with NMSI, extracted from the Johns Hopkins Hospital 
Radiation Oncology Variance Reporting System, was compared to 156 pediatric patients 
without NMSI treated at our institution between 3/1/2011 and 6/26/2015. Clinical and 
radiation treatment-specific variables were evaluated as potential predictors for 
increased NMSI risk. Significant predictors for NMSI, satisfying p<0.10 in univariable 
logistic regression analysis, were included in a multivariable logistic regression model. 
The final multivariable model was chosen where all predictors satisfied p<0.05. 
 
Results 
NMSI were commonly attributed to documentation problems (65%) and identified 
during physician treatment planning (37%) or treatment delivery (28%). Most reports 
were made by therapists (62%), with none by physicians. Cross-coverage by physicians 
increased NMSI risk (OR = 2.8, 95% CI 1.2-7.0). Conversely, older age (OR = 0.93, 95% CI 
0.87-0.99), lower pain scores (OR = 0.37, 95% CI 0.16-0.87), diagnosis of a GI tumor (OR 
= 0.056, 95% CI 0.01-0.51), and treatment at the brain or spinal column (OR = 0.42, 95% 
CI 0.20-0.90) were associated with decreased NMSI risk. Treatment modality, urgent 
initiation of treatment, anesthesia use, metastatic disease, and enrollment in clinical 
trials did not significantly affect NMSI risk. 
 
Conclusion 
Near-miss events occur early in the treatment workflow, but are identified at later 
stages of treatment and reported by non-physicians. To improve the safety of pediatric 
patients undergoing radiation therapy, quality control and safety measures should be 
implemented during early stages of treatment, with heightened focus on younger 
children and those cared for by cross-covering physicians. 
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Background 
T-cell depleted (TCD) Hematopoietic Cell Transplantations (HCT) are associated with 
decreased rates of graft-versus-host disease and increased rates of serious CMV 
infection compared to conventional HCT.  In this study, we analyze a cohort of ex vivo 
TCD HCT patients to examine rates of CMV viremia and disease, utilization of antivirals, 
and the impact of CMV viremia on length of hospital stay (LOS) and survival. 
 
Methods 
Adult recipients of TCD HCT from June 2010 to December 2014 at Memorial Sloan 
Kettering (n=239) were monitored by weekly CMV quantitative polymerase chain 
reaction (PCR) assays from day 14 - 180 post-HCT. If donor or recipient were CMV 
seropositive, viremia was managed preemptively with antivirals. The cumulative 
incidence (CI) of CMV viremia and disease at 1 year post-HCT is estimated by the Kaplan-
Meyer method.  The standardized mortality ratio (SMR) is used to compare crude 
mortality at day 180. LOS through day 100 is expressed per 100 patient-days. 
 
Results 
The CI of CMV viremia is 42% (68% of CMV positive recipients) and CMV disease 7% 
(11% of CMV positive recipients). CMV viremia occurs at a median 28 days (IQR: 25-33) 
post-HCT.  CMV antivirals are given for a median 41 days (IQR: 31-60) and 35% of CMV 
infected patients are still on antivirals at day 100. Patients with CMV viremia have 
longer LOS compared to patients without viremia (median 31.3 vs 24.8 days 
respectively) (P<0.001). The SMR at day 180 is similar for patients with and without CMV 
viremia (P=0.18). 
 
Conclusion 
CMV viremia is common after TCD HCT (42%) and requires prolonged treatment and 
hospital stays. With preemptive treatment, the rate of CMV disease is low (7% of total 
patients) and CMV viremia does not have an impact on 6 month survival. Further studies 
will assess the impact of CMV on other health outcomes and long-term survival. 
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Background 
Pregnancy loss is estimated to occur in up to 30% of conceptions, and still further 
women struggle with fertility. Studies have associated vitamin D supplementation with 
reduced rates of pregnancy loss and improved pregnancy outcomes, but data are mixed. 
We assessed relationships between serum vitamin D and pregnancy, live birth, and 
pregnancy loss rates among women with proven fecundity. 
 
Methods 
Secondary analysis of the EAGeR Trial, a multicenter, block-randomized, double-blind, 
placebo-controlled clinical trial to evaluate the effect of preconception-initiated daily 
low dose aspirin on reproductive outcomes. Participants, recruited from 2007-2011, 
were attempting pregnancy, aged 18–40 years, with 1-2 prior pregnancy losses and no 
history of infertility. We assessed 25-OH vitamin D in serum at baseline. We estimated 
relative risk (RR) and 95% confidence intervals (CIs) for pregnancies, live births, and 
pregnancy losses using generalized linear models adjusting for age, body mass index, 
race, season, reproductive history, and the probability of pregnancy using stabilized 
inverse-probability-weights. 
 
Results 
163 women (13.7%) had deficient vitamin D levels at baseline (<20ng/mL) and 473 
(39.7%) had inadequate levels (20-29.9 ng/mL). Women with deficient or inadequate 
vitamin D levels (25(OH)D <30ng/mL) were significantly less likely to achieve pregnancy 
that women with sufficient vitamin D (RR 0.91, 95% CI 0.84, 0.98). Increases in vitamin D 
levels were marginally associated with increases in the live birth rate (RR 1.04, 95% CI 
0.99, 1.08 per 10 ng/mL) and decreases in pregnancy loss rates (RR 0.89, 95% CI 0.79, 
1.00 per 10 ng/mL). 
 
Conclusion 
Increases in vitamin D concentrations were associated with increases in hCG pregnancy 
and live birth rates, and lower pregnancy loss, highlighting the potential beneficial role 
of vitamin D on pregnancy outcomes. 
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Elevated M1/M2 Macrophage Ratio is 
Associated with Larger, Higher Grade 
Clear Cell Renal Cell Carcinoma 
Scott P. Campbell, MS2 
Mentor: Charles G. Drake, MD PhD  
Clinical Research 

 
Background 
Renal cell carcinoma (RCC) modulates the immune system to evade detection and 
suppress an anti-tumor response.  The role of tumor-associated macrophages (TAMs) in 
RCC is unclear.  Macrophages can be polarized to an ‘anti-tumor’ M1 phenotype or an 
‘anti-inflammatory’ M2 phenotype.  In other cancer types, a high degree of M2 
macrophage polarization has been associated with advanced disease and poor 
outcomes.  In this study we assessed the association of the M1/M2 ratio with tumor 
diameter, grade and stage of clear cell RCC. 
 
Methods 
Markers for M1 and M2 macrophages were validated using human CD14+ monocytes 
that were polarized in vitro to either M1 or M2 phenotypes.  10 clear cell RCC tumors 
were collected post-nephrectomy.  RNA was extracted and RT-PCR was performed for 
the following genes: CD68 for all macrophages, FcGR1B for M1 macrophages, and 
CD163 for M2 macrophages.  Levels of gene expression of each marker were normalized 
to in vitro control levels.  The association between M1/M2 macrophage ratio and tumor 
diameter, Fuhrman grade, and stage was assessed. 
 
Results 
An elevated M1/M2 ratio was associated with larger tumor diameter (r = 0.71, p = 0.02).  
The mean M1/M2 ratio was 2.79 for high grade tumors (III and IV) and 1.19 for low 
grade tumors (II)  (p= 0.06).  The M1/M2 ratio was not associated with tumor stage (p = 
0.5). Secondary analysis showed a trend toward decreasing macrophage infiltration with 
increasing tumor size (r = -0.49, p = 0.2). 
 
Conclusion 
An elevated M1/M2 macrophage ratio appears to be associated with larger tumor 
diameter and higher Fuhrman grade in clear cell RCC.  This is in contrast to other tumor 
types where M2 polarization is associated with advanced disease.  Future work will 
extend our findings to a larger patient cohort to determine whether the M1/M2 ratio 
has prognostic utility. 
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Target ing gene express ion se lect iv ity  in pediatr ic  
mal ignant  brain tumor cancer ce l ls  by  us ing the 
progress ion-e levated gene-3 promoter 
Shazia Dharssi, MS2 
Mentor: Betty Tyler  
Clinical Research 

 
Background 
Treatment of pediatric malignant CNS tumors is currently limited to chemoradiation and 
surgery and is associated with significant morbidity. Cancer-specific promoters may 
improve efficacy, however no study to date has assessed their utility in pediatric 
malignancy. Progression-elevated gene-3 (PEG-3) displays elevated expression in a 
broad spectrum of tumors with limited expression in healthy tissue. The goal of our 
research is to evaluate the activity of the promoter region of PEG-3 (pPEG) in atypical 
teratoid/rhabdoid tumor (AT/RT) and medulloblastoma pediatric tumors and compare 
them to healthy astrocytes. 
 
Methods 
Medulloblastoma, AT/RT, and astrocyte cells were cultured and plated onto 24-well 
plates. Cells were transfected with PEG-3 promoter and GL3 empty vector using 
polyethylenimine (PEI) nanoparticles as a non-viral vector. Luciferase assays were 
performed 24 hours post-transfection using triplets of each cell line. XTT cell 
proliferation assays were used to assess the transfection cytotoxicity of PEI 
nanoparticles in all cell types. 
 
Results 
PEG-3 promoter is active in pediatric brain tumor cells, including AT/RT and 
medulloblastoma. pPEG-Luciferase activity in both cancer cell lines is significantly higher 
compared to the “promoter-less” control (p<0.001). This is also seen in healthy 
astrocytes (p<0.001); however, PEG-3 promoter was ~6 to 8-fold less active in healthy 
astrocytes than in pediatric tumor lines. XTT cell proliferation assays showed significant 
transfection toxicity of the PEI nanoparticles in healthy astrocytes compared to tumor 
cells. 
 
Conclusion 
Selective targeting of pediatric tumors has potential diagnostic and therapeutic utility. 
Our results suggest that PEG-3 promoter is active in pediatric tumors and has marginal 
expression in normal cellular counterparts. However, the high transfection toxicity of 
the PEI nanoparticles proves to limit PEG-3 promoter’s efficacy as a modality for gene 
therapy in pediatric brain tumors. Further investigations are currently ongoing to 
confirm selectivity both in vitro and in vivo of PEG-3 using alternative non-viral vectors 
with lower intrinsic cytotoxicity. 
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Sustained Reading in Patients with 
Age-Related Macular Degeneration 
Stephen Lesche, MS2 
Mentor: Bonnielin Swenor, PhD  
Public Health 

 
Background 
Reading difficulty is the chief complaint among people with AMD. However, commonly 
used tests of reading ability do not fully assess this difficulty, since these tests only 
measure reading over short durations. We used the Sustained Reading Test (SRT) to 
compare reading speed over a 20-minute period between AMD patients and controls. 
 
Methods 
Participants were recruited from the Wilmer Eye Clinic. Participants were between the 
ages of 70-90 years old. Cases had a diagnosis of AMD and visual acuity between 20/32 - 
20/120 in the better eye. Controls had a diagnosis of glaucoma suspect and had VA 
better than 20/32 in each eye. Testing protocol included the mini-mental state 
examination (MMSE) and the SRT. T-tests and regression analyses were used to 
compare reading speed by AMD status. 
 
Results 
A total of 15 AMD patients and 23 controls were included in these analyses.  Controls 
were younger than AMD patients [75 vs 80 years, p=0.024] but MMSE score did not 
differ [27]. As compared to controls, AMD subjects read 33 wpm slower on the 
Sustained Reading Test [187 vs 220 wpm, p = 0.169]. In a multivariable analysis adjusting 
for MMSE score, AMD patients read 36 wpm slower [95% CI: -85 to 12] on the SRT, as 
compared to controls. Stratified analyses indicate that for those with a MMSE below 28 
(n=22) – indicative of cognitive impairment - AMD patients read 14 wpm slower than 
controls [95%CI: -87 to 60], but for those with a score of 28 or greater (n=16) – 
cognitively normal - AMD patients read 60 wpm slower [95% CI: -122.8 to 3.2]. 
 
Conclusion 
While these results were not statistically significant, we found that sustained reading 
speed is slower in AMD patients as compared to controls. Additionally, our results 
suggest that the effect of AMD on sustained reading is muted among people with 
cognitive impairment 
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Venous Thromboembolism in Upper 
Extremity Fractures: A Single-
Institution and Nationwide Inquiry 
Suresh K. Nayar, MS4 
Mentor: Babar Shafiq, MD, MS  
Clinical Research 

 
Background 
Venous thromboembolism (VTE) has been studied in lower extremity fractures but little 
is known of its relation with upper extremity (UE) fractures. As an overlooked but 
serious complication, these events may compromise patient outcomes. 
 
Methods 
This study characterized and determined risk factors and incidence of VTE in patients 
(>18 years) at a level-1 trauma center and those contained in the National Surgical 
Quality Improvement Program (NSQIP) database who sustained UE and VTE in the same 
hospitalization from 2007 to 2014. 
 
Results 
Single-Institution: Of the 1984 inpatients with UE fractures, 26 (1.3%) experienced VTE 
(9 on admission and 17 during hospitalization, despite 88% (15/17) receiving 
thromboprophylaxis). VTE occurred most often in patients with fractures of the proximal 
humerus (3.0%) followed by the clavicle (2.0%), midshaft humerus (1.9%), distal 
radius/ulna (0.95%), and distal humerus/elbow (0.36%) (P=0.0028). There was an 
upward trend of PE incidence since 2011 (P=0.33). Of the 17 who developed VTE during 
hospitalization, 50% occurred within the first week. NSQIP: In total, 42 of 11,570 
patients with UE fracture had VTE (0.36%), with incidence by fracture location ranging 
from 0.14% (radius/ulna) to 0.98% (proximal humerus). Predictors were chronic steroid 
use (P=0.030), inpatient status (P=0.002), and totally-disabled functional status 
(P=0.021). Fifty and 83% of PE and DVT occurred after hospital discharge, respectively. 
There was a slight trend of increasing PE incidence since 2008 (P=0.38). 
 
Conclusion 
VTE incidence in patients with UE fractures was highest in those with upper shoulder 
girdle injuries. Injuries of the radius/ulna were rarely associated with VTE. A majority of 
VTE occurred within the first week of injury, and despite aggressive prophylaxis, patients 
may sustain VTE. Mortality was rare with a combined incidence of 1.47%. Further, since 
2007 the incidence of PE has steadily risen. These findings warrant further prospective 
studies to determine effective prophylaxis guidelines. 
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Care Groups: A Case Study in the 
Spread of a Novel Field-Based Public 
Health Implementation Strategy 
Tania Haag, MS2 
Mentor: Jeremy Greene, MD, PhD  
History of Medicine 
 
In global public health, the paradigm of an innovation pipeline – traveling from Northern 
centers to peripheral locations of application in the global South – is commonplace. This 
paper explores an approach called Care Groups as a novel counterexample that directly 
challenges this paradigm.  
 
In 1996, World Relief – a Christian international NGO - began supporting a USAID-
funded child survival project in Mozambique. The project was implemented using ‘Care 
Groups’, an innovative approach to health education developed by Dr. Pieter Ernst, a 
South African physician serving as the project’s director. Care Groups achieved 
remarkable improvements in child health indicators, and the approach subsequently 
spread to 28 countries throughout Africa, Asia, and Latin America.  
 
Oral history interviews were conducted with individuals involved in Care Group projects, 
including community health educators, initial program staff, and those involved in the 
program’s spread. The interviews were analyzed using qualitative research methods, 
including coding with ATLAS.ti. Additional data were collected from peer-reviewed 
literature, programmatic documents, and press releases. 
 
In exploring the implementation characteristics that set Care Groups apart from more 
traditional community health approaches, several factors that contributed to their 
global spread are identified. First, oral histories explore how Care Groups successfully 
moved from a faith-based organization into secular ones. Second, ethnographic data 
illustrate the channels through which the approach was made known to, and later 
adopted by, other organizations. Third, interviews detail issues of scale-up, including 
defining criteria for using the Care Group label. 
 
This case study examines how a South African physician with extensive field experience 
but no formal public health training created a global approach to improving maternal 
and child health. Critical consideration of the development of Care Groups forces us to 
reconsider the sources of global health knowledge, and offers insights into how field-
based innovations can spread to benefit populations around the world. 
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Price Markups on Oncology Services in 
the United States 
Tim Xu, MS3 
Mentor: Martin Makary, MD MPH  
Public Health 

 
Background 
Price markups are a major cause of healthcare inflation and financial harm to patients, 
especially those who are self-paying or covered by commercial insurance. Objective: 
Characterize pricing of oncology services. 
 
Methods 
Retrospective analysis of publicly-available information on Medicare physician 
payments, representing 100% of Part B services provided to fee-for-service beneficiaries 
during calendar year 2013. Main outcomes and measures: Charge-to-cost (“markup”) 
ratios for oncology services, indicating the ratio of submitted charges to the amount 
reimbursed by Medicare, organized by physician specialty and HCPCS procedure code 
category. For example, the overall cost-to-charge ratio for all Medicare-reimbursed 
services in 2013 was 3.4, or a 240% charge markup. 
 
Results 
Our analysis includes oncology services provided by 78,551 physicians in 17,112 
practices totaling $9.08 billion in payments. The overall oncology markup ratio was 3.5. 
Among procedure categories, radiation treatment had the highest markup ratio (4.8). 
Other oncology services had average markups: outpatient assessment (3.3), inpatient 
assessment (3.2), chemotherapy (3.1), and surgery (3.4). Nursing facility or home visits 
for palliative care had the lowest markups (2.2). The highest markups by physician 
specialty were Radiation Oncology (6.0), Pathology (4.9), and Gynecological Oncology 
(4.0). The individual oncology services with the highest markup were X-ray spine (9.8), 
proton treatment delivery (6.3), and MRI brain (5.4). Practice-level markup ratios for 
oncology services varied from 1.1 to 31.1 with median 2.7 and interquartile range 2.0 to 
3.7. Regression modeling is ongoing to analyze the characteristics of practices 
associated with this variation. 
 
Conclusion 
High markups exist for oncology services, particularly radiation treatment, pathology, 
radiology, and other services requiring expensive capital investment. Creating 
benchmarks for reasonable charges and promoting price transparency are essential 
policy actions to contain rising healthcare costs in the United States. 
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Physician Variations in Hospice 
Referrals of Advanced Cancer Patients 
Xiao Wang, MS2 
Mentor: Thomas Smith, MD  
Clinical Research 

 
Background 
The benefits of hospice for patients with end-stage disease have been well established, 
and all physicians are encouraged to discuss different options of end-of-life care with 
patients and families. While hospice use has increased over the past several years, a 
growing number of patients are enrolled for ≤7 days, a marker for poor quality of care 
and patient and family dissatisfaction. In the present study, we examined the variation 
in referrals between individual and groups of physicians to assess a potential source of 
inappropriate hospice use. 
 
Methods 
We conducted a retrospective chart review of 452 advanced cancer patients referred to 
Gilchrist Hospice from the Johns Hopkins Sidney Kimmel Comprehensive Cancer Center 
(SKCCC). We analyzed patient length of stay (LOS) under hospice services – specifically 
looking at median and LOS ≤7 – to examine the variation between individual and 
divisions of oncologists. 
 
Results 
Of 394 successfully referred patients, median LOS was 14.5 days (mean 31.6; range 0–
473), consistent with national data. 32.5% had LOS of ≤7 days, including 5.1% who died 
before reaching hospice services. There was significant inter-divisional variation in LOS, 
both by overall distribution as measured by Kruskal-Wallis rank test (p < 0.01) and by 
percentage of patients with LOS ≤7 days as measured by chi-square test (p < 0.01). In 
addition, we found considerable variation between physicians, as indicated by a high 
coefficient of variation of median LOS by physician (cv > 125%). 
 
Conclusion 
Nearly 1 in 3 SKCCC patients that use hospice had LOS ≤7 days, a marker for poor 
outcomes. There is significant LOS variability between patients of different divisions and 
different individual physicians. Hospice usage therefore is highly variable, suggesting a 
need for increased education and training to meet and exceed national standards for 
care. 
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Proximal Instrumentation Failure Rates of 
C2 Pedicle Screws versus C3 Lateral Mass 
Screws in Posterior Cervical Fusion 
Constructs 
Yuanxuan Xia, MS2 
Mentor: Ali Bydon, MD  
Clinical Research 

 
Background 
Biomechanical spine studies have suggested that C2 pedicle screws are stronger 
compared to C3 lateral mass screws. Surgeons must often decide whether there is 
benefit going rostral to C3 and incorporating C2 pedicle instrumentation in long 
posterior cervical constructs. However, there is little data on rates and predictors of 
instrumentation failure or complications in posterior fusion procedures involving the C2 
and C3 levels. 
 
Methods 
Retrospective review of 380 adult patients undergoing posterior cervical fusion up to C2 
(n=119) or C3 (n=261) for degenerative disease was performed with a minimum follow-
up of 12 months. The primary outcome was symptomatic proximal instrumentation 
failure (PIF) requiring reoperation. Variable analysis included demographic, operative, 
and complication data. Independent t-tests and chi-squared tests were used to compare 
the C2 and C3 groups. Multivariate logistical regression identified independent factors 
associated with PIF. 
 
Results 
The C2 and C3 groups did not differ in age, gender, comorbidities, presenting symptoms, 
or follow-up times. Additionally, PIF rates were comparable in the two groups (C2: 2.5% 
vs. C3: 2.3%; p=0.899) as were rates of vertebral artery injury (C2: 0.9% vs. C3: 0.0%; 
p=0.292). However, patients in the C2 group had a significantly higher average number 
of levels decompressed (4.3 vs. 3.6, p<0.001) and fused (6.1 vs. 4.4, p<0.001) along with 
a higher proportion presenting preoperatively with spondylolisthesis (26.5% vs. 10.7%, 
p<0.001) and focal kyphosis (23.1% vs. 10.7%, p=0.002). The only independent factor 
associated with PIF was preoperative spondylolisthesis (OR 4.61; 95% CI, 1.13 – 18.79; 
p=0.033). 
 
Conclusion 
There was no significant difference in the PIF rates of C2 pedicle screws versus C3 lateral 
mass screws. The only independent predictor of PIF was preoperative spondylolisthesis. 
Although C2 pedicle screws are biomechanically more stable, instrumenting rostrally to the 
C2 level did not reduce PIF rates in this study.  
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1. Itraconazole Administration 
for the Treatment of 
Esophageal Adenocarcinoma in 
a Reflux-Induced Rat Model 
A Karim Ahmed, MS1  
Mentor: John W. Harmon, MD 
Basic Science 
 
Background: It is widely published that components of the Sonic Hedgehog cascade 
(SHH), including Gli1, SMO and PTCH1, are implicated in the development of esophageal 
cancer. Inhibitors of the SHH cascade, such as the antifungal itraconazole, might play a 
useful role in the treatment of this disease.  
 
Methods: A pharmacokinetic experiment was carried to determine appropriate 
itraconazole dosage. 20 male Sprague Dawley rats were randomly distributed between 
5 groups. Rats received intraperitoneal (IP) injections weekly at 100 mg/kg, 200 mg/kg, 
300 mg/kg, 400 mg/kg or 600 mg/kg itraconazole. All rats were euthanized at three 
weeks and the liver, jejunum, esophagus and blood plasma were assessed for 
pharmacokinetics.  
 
120 male Sprague Dawley rats were included in a following study. An esophago-
jejunostomy was performed on all animals using a previously published reflux model. 
The stomach was left intact.  The jejunum was anastomosed  to the esophagus in an 
end-to side manner. The surgery promoted reflux of the gastro-duodenal contents and 
the development of Barrett’s esophagus. Animals were randomly assigned to an 
itraconazole treatment and control group. IP injections of saline or itraconazole 
treatment were performed 24 weeks subsequent to reflux surgery. 200 mg/kg 
itraconazole was injected weekly. Animals were euthanized and harvested 42 weeks 
after surgery. Hematoxylin and eosin staining was performed and sections were ranked 
on the presence or absence of adenocarcinoma by two blinded pathologists. 
 
Results: Blinded ranking for the presence of adenocarcinoma revealed 2 in the 
itraconazole treatment group with adenocarcinoma and 22 without. The control group, 
receiving saline, had 10 adenocarcinomas and 22 without (P=0.0386). 
 
Conclusion: Due to the hepatotoxicity associated with high levels of itraconazole, 200 
mg/kg was selected as an appropriate dosage for administration in the reflux-induced 
rats. Rats in the itraconazole treatment group displayed significantly fewer cancers than 
did rats in the control group. 
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2. Profiles of Growth Factors 
and Neurotrophins in Normal 
and Pathologic Cerebrospinal 
Fluid 
Andrew Breithaupt, MS2  
Mentor: Carlos Pardo-Villamizar, MD 
Basic Science 
 
Background: Growth factor (GF) and neurotrophin (NT) dysregulation may play a role in 
the abnormal brain development and function of children with developmental 
disabilities.  Previous studies have looked at specific GFs in neonatal blood and serum; 
however, cerebrospinal fluid (CSF) is a more reliable source of GFs and NTs influencing 
the brain and therefore warrants more extensive exploration.  In order to identify 
abnormalities of GF and NT profiles in the CSF, normal and abnormal values need to be 
established and assays validated.  
 
Methods: We characterized the presence of GFs and NTs in CSF from adults with and 
without neuroinflammatory disorders and established the efficiency of immune based 
assays for detection of a set of GFs and NTs, specifically slide-coated  protein arrays 
(RayBiotech Inc.) and microbead multiplexed array assays (Luminex).  The relative levels 
of a large panel of 41 GFs and NTs were first characterized between CSF from control 
subjects and from individuals with a neuroinflammatory disorder (i.e., meningitis) using 
slide-coated protein arrays. Select growth factors that appeared to have meaningful 
concentrations in CSF were then evaluated in more detail by both using Luminex 
techniques and including additional samples of neurodegenerative and 
neuroinflammatory conditions (i.e., ALS and multiple sclerosis).  
 
Results: IGFBPs were the most prevalent GFs in the CSF of normal subjects and patients 
affected by neuroinflammatory disorders. Among IGFBPs, IGFBP-2, -3, -4, -6 and -7 were 
the most prevalent proteins in the CSF and, with exception of IGFBP-7, appeared to be 
further increased in inflammatory conditions.  Further results are pending. 
 
Conclusion: Measures of GFs and NTs may provide clues to biological pathways 
associated with neurodevelopment and pathological conditions.  These results can be 
used as a reference to understand the significance of the CSF GF and NT profiles found 
in other populations with neurological and inflammatory related disease states. 
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3. Engineering Arsenic Trioxide-
loaded Brain-penetrating 
Nanoparticles for the Treatment of 
Glioblastoma Multiforme (GBM) 
Angela Ma, MS2  
Mentor: Justin Hanes, PhD 
Basic Science 
 
Background: Glioblastoma (GBM) is the most common primary brain malignancy in 
adults, comprising 25% of all malignant nervous system tumors. Even with aggressive 
treatment, the prognosis remains very poor with a median survival of 14.6 months and a 
5% 5-year survival rate, largely due to near-universal recurrence [1]. The aggressive and 
refractory nature of GBM arises from the presence of cancer stem-like cells (CSLCs) that 
are disseminated throughout the tumor bulk [2]. Arsenic trioxide (ATO), originally FDA-
approved for acute promyelocytic leukemia (APL), specifically disrupts pathways that 
are upregulated in CSLCs and is currently employed in a recently-established Phase I trial 
for treating GBM [4, 5, 6]. However, ATO is limited by its rapid clearance from the brain 
interstitium, which reduces its ability to reach the widely dispersed CSLC population, 
and high cytotoxicity.  
 
Methods: We hypothesized that encapsulating ATO in a nanoparticle would decrease its 
inherent toxicity while also increasing delivery throughout the brain parenchyma. We 
engineered sub-100 nm nanoparticles with a non-adhesive surface afforded by a dense 
layer of polyethylene glycol (PEG); these characteristics were previously established to 
maximize chemotherapeutic (paclitaxel) distribution in brain tissue and improve anti-
tumor efficacy [7].  
 
Results: In in vitro rat glioblastoma cell viability studies, we found that blank polymer-
only nanoparticles demonstrated no cell toxicity, and ATO-loaded nanoparticles 
exhibited lower levels of toxicity than free ATO. Ex vivo experiments in healthy rat brains 
confirmed rapid nanoparticle penetration in the brain parenchyma; additionally, in vivo 
experiments showed an 800-fold increase in volume of distribution as compared to 
conventionally-designed nanoparticles (p < 0.02, n = 7).  
 
Conclusion: These data suggest that we have engineered an efficient and effective 
delivery system that reduces the toxicity of free ATO while enhancing nanoparticle 
distribution within the brain. Altogether, this therapeutic strategy is a promising 
adjuvant therapy for increasing long-term survival in GBM patients. 
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4. Modeling Charcot Marie 
Tooth 1A with Human 
Pluripotent Stem Cells 
Bipasha Mukherjee-Clavin, MD/PhD or Student in Residence  
Mentor: Gabsang Lee, DVM/PhD 
Basic Science 
 
Background: Patient-specific human induced pluripotent stem cells (hiPSCs) hold great 
promise for disease modeling of genetic disorders. Often the findings from hiPSC-based 
studies are validated withgenetically-corrected hiPSCs generated by precise genome 
editing technologies, however, alternatives that have not yet been employed are 
validation with embryonic stem cells harboring the same disease mutation or utilizing 
another reprogramming approach from somatic cells of same patients. Here we report 
that disease-relevant phenotypes found in Charcot-Marie-Tooth 1A (CMT1A)-hiPSC-
derived Schwann cells were further confirmed by two additional congruent CMT1A 
models using CMT1A specific human embryonic stem cells (hESCs) and directly 
converted induced neural crest (iNC), as an alternative to gene correction.  
 
Methods: We have devised a defined and relatively fast protocol for the direct 
derivation and prospective isolation of Schwann cells from hiPSCs, These results were 
further corroborated with CMT1A-specific Schwann cells of both PGD-hESCs (isolated 
from embryos with a Preimplantation Genetic Diagnosis of CMT1A) and iNC (directly 
converted from fibroblasts). 
 
Results: Gene and protein expression analysis demonstrated a phenotype of 
dysregulated immune signaling in CMT1A-hiPSCs-Schwann cells. Comparison across 
three congruent patient-derived models revealed a converged phenotype, upregulation 
of CXCL1 and MCP-1 expression, consistent with data from CMT1A patient nerve 
biopsies.   
 
Conclusion: Whereas peripheral neuropathies are classically divided into acquired 
inflammatory neuropathies (ie Guillain Barre and CIDP) and non-inflammatory 
hereditary neuropathies such as CMT1A, the finding of dysregulated immune signaling 
in three congruent CMT1A models and patient biopsies brings the existing dichotomy 
into question. Our study illustrates the promise of applying hiPSC technology to one of 
the most common hereditary neuropathies for gaining new insights into human disease 
pathogenesis and treatment, and these results demonstrate the feasibility of 
investigating disease phenotypes through utilizing the malleability of cellular fates. 
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5. Combination treatment of 
GVAX, Cyclophosphamide, and 
mAbXcite Delays Tumor 
Growth and Increases Survival 
in Breast Cancer Mouse Model 
Clarissa DIniz, MS2  
Mentor: Elizabeth Jaffee, MD 
Basic Science 
 
Background: Tumor antigen-specific lymphocytes are one of the body’s mechanisms for 
detecting and destroying cancer cells. Enhancing the activity of these T cells is one of the 
key goals of tumor immunotherapy.  Using the neu-N mouse model of breast cancer, 
which do not spontaneously elicit anti-tumor immune responses, we have previously 
shown that the combination of cyclophosphamide (Cy) and GVAX, a HER-2/neu-
expressing, tumor cell vaccine, significantly delays tumor growth in HER-2/neu 
expressing tumors. Combining this therapy with HER-2/neu-specific antibody further 
increases the survival of these mice; however, the cure rate is not 100%. We 
hypothesized that increasing the ability of the antibody to activate the innate immune 
system may increase the efficacy of the overall therapy.  mAbXcite (©2014 
ImmuneXcite Inc), an anti-HER2/neu antibody combined with a macrophage/neutrophil 
recruiting sugar, could increase the strength and specificity of an ongoing GVAX-
promoted immune response by activating neutrophils and macrophages (innate 
immune system cells) in the tumor microenvironment. 
 
Methods: To investigate the synergistic effect of Cy/GVAX and mAbXcite on tumor size 
and survival, we injected GVAX and mABXcite, simultaneously or separated by 7 days, 
into HER-2/neu Transgenic (neu-N) mice.  
 
Results: While the same-day injections did not improve tumor response, mAbXcite 
treatment given 7 days post-vaccine showed a delay in tumor growth and longer 
survival. 
 
Conclusion: While the numbers do not attain statistical significance, our results suggest 
that adding mABXcite to the ongoing Cy/GVAX therapy delays tumor growth and 
increases survival compared to treatment with unconjugated antibody. Future plans 
include increasing the size of the study and investigating the mechanism of action of 
mABXcite therapy. 
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6. Nociceptive response in 
rats with metastatic spine 
disease 
Godwin Abiola, MS2  
Mentor: Daniel Sciubba, MD 
Basic Science 
 
Background: Bone metastases in cancers, particularly breast cancer, are responsible for 
significant morbidity. Bone is the third most common target for breast cancer 
metastases, with 2/3 of bone metastasis being to the spine. Spine metastases have high 
osteoclastic activity, resulting in spine instability and nerve compression, contributing to 
the patients’ pain. Src, a tyrosine kinase oncogene, is upregulated in breast cancer cells, 
presenting a therapeutic target. 
 
Methods: In this study, we explored whether pain caused by bone metastasis could be 
modulated by targeting Src  pathways. We hypothesized that downregulating Src via 
local delivery of Src inhibitor would ultimately decrease pain from metastatic disease. 
Rats xenografted with a breast cancer cell line (RBC3) at the L5 level were used as a 
model system in which we could study pain resulting from metastases. Bosutinib (a Src 
inhibitor) has proven effective in reducing tumor size and may be effective in reducing 
pain, but its use is limited due to systemic side effects; delivery via hydrogel was 
explored as a method for increasing local concentration of bosutinib at the site of the 
metastasis. In this study, rats with RBC3 xenografts were treated with a hyaluronic acid 
hydrogel loaded with bosutinib, the hydrogel with no drug, or PBS only. Tumor growth 
and size were measured via bioluminescence. Pain tolerance was measured with 
pressure withdrawal test and open field testing.  
 
Results: Initial data shows minimal growth of the tumor when treated with the 
hyaluronic acid hydrogel loaded with bosutinib, as well as longer time without 
impairment in movement.  
 
Conclusion: While the findings did not reach statistical significance, this method of local 
delivering a Src inhibitor to a site of metastasis may decrease tumor size and pain, while 
also minimizing systemic side effects. Further studies will focus on a larger sample size 
and optimized hydrogel implantation techniques.  
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7. Preoperative VEGF in 
Diabetics with Pseudophakic 
Cystoid Macular Edema 
Jonathan Lester, MS2  
Mentor: Akrit Singh Sodhi, MD, PhD 
Basic Science 
 
Background: CME is a vision compromising complication following pseudophakic lens 
implantation. Vasoactive proteins, such as VEGF, promote both angiogenesis and 
vascular permeability in inflammatory eye disease such as CME. For this reason, diabetic 
patients who are at high risk for this complication, may be treated with prophylactic 
anti-VEGF therapy during cataract surgery. Although empirical evidence supports the 
use of this treatment, elevated preoperative VEGF concentrations have yet to be 
verified in the eyes of such patients. This study aims to provide, or deny, that 
verification using aqueous humor samples collected at the time of cataract surgery. 
Methods: A case control study was conducted through chart review and analysis of 
previously acquired ELISA data. Three hundred diabetic patients who provided anterior 
chamber fluid samples at the time of cataract surgery were identified. The charts 
belonging to these patients were reviewed to discover those who developed 
postoperative pseudophakic CME. In total, 4 patients who developed postoperative 
pseudophakic CME and 16 controls were selected. 
 
Results: Concentrations of aqueous VEGF cytokine in diabetics who developed 
pseudophakic CME (m=210 ng/ml) versus diabetics who did not develop pseudophakic 
CME (m=156 ng/ml) failed to show a statistically significant relationship at the time of 
cataract surgery (p<.08). 
 
Conclusion: The results of this study suggest that elevated preoperative VEGF 
concentrations do not explain the benefit of administering anti-VEGF prophylaxis prior 
to performing high risk cataract surgery on diabetic patients. 
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8. Use of an anti-viral drug, 
Ribavirin, as an anti-
glioblastoma therapeutic 
Joshua Casaos, MS2  
Mentor: Betty Tyler 
Basic Science 
 
Background: Glioblastoma (GBM) is a grade IV astrocytoma and the most common brain 
tumor in adults. Importantly, GBMs are invasive, malignant and resistant brain tumors 
that are one of the most deadly human cancers. For the last decade, the standard of 
treatment for newly diagnosed GBM has been surgical resection to the extent feasible, 
followed by adjuvant radiotherapy plus Temozolomide (TMZ), given concomitantly with 
and after radiotherapy. The current median survival is 12-14 months, highlighting the 
need for changes to improve and develop new therapies.  
Ribavirin, an anti-viral molecule mainly used for hepatitis C treatment that inhibits 
eukaryotic initiation factor eiF4e, has shown anti-cancer effects on breast cancer and 
acute myeloid leukemia. We hypothesize that Ribavirin decreases GBM cell growth in 
vitro, and improves survival of rats and mice implanted with GBM in vivo.  
 
Methods: In vitro work included studying the effect of Ribavirin on GBM cell 
proliferation, cytotoxicity studies, migration and adhesion studies, and cell cycle arrest 
and apoptosis analysis via flow cytometry. The effect of Ribavirin in vivo was studied via 
rats and immunodeficient mice orthotopically implanted with GBM tumors and GBM 
cells respectively. 
 
Results: Our work shows that Ribavirin decreases GBM cell proliferation, migration and 
adhesion, while inducing cell cycle arrest, apoptosis and cell death, in vitro. We also 
demonstrate that Ribavirin treatment, Temozolomide, and radiation are synergistic, 
inducing substantial GBM cell death. Ribavirin treatment in vivo significantly improves 
survival compared to control groups.   
 
Conclusion: Ribavirin represents a potential new therapeutic for GBM and an enhancer 
of the cytotoxic effects of Temozolomide and/or radiotherapy.  
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9. Mechanisms of Cancer 
Killing by BMH-21, an RNA 
Polymerase I Inhibitor 
Joshua Prudent, MS2  
Mentor: Marikki Laiho 
Basic Science 
 
Background: Cancer cells require abundant ribosomes, and by extension rRNA, to 
maintain their protein production and to support growth. BMH-21 is known to suppress 
rRNA production through influencing RNA Pol I, and has anti-cancer activity. However, 
its mechanism of action and potential pathways of resistance are not well understood.  
 
Methods: A genome-wide shRNA screen identified VHL, RNF4 , and KMT2A as important 
to BMH-21’s cancer killing pathway. I hypothesized that loss of these genes will increase 
survival in melanoma cells in the presence of BMH-21 by modifying RNA Pol I activity. 
After knockdown of these target genes, I performed a series of viability assays, 
quantified rRNA expression, qualified the amount of RPA194 (the catalytic subunit of 
RNA Pol I), and visualized RPA194 degradation, to explore effects on RNA Pol I activity 
and cancer cell viability with and without BMH21. 
 
Results: I observed a decrease or maintenance of cell viability with silencing of the 
targets, instead of the expected increase versus control. Further experiments are still 
pending, though early analysis shows an increased amount of rRNA production with 
RNF4 silencing, as well as reduced RPA194 destruction in the presence of BMH21 for 
RNF4 and KMT2A silencing.   
 
Conclusion: These experiments suggest that silencing RNF4 and KMT2A mitigates 
BMH21's impact on  activity, implicating them as possible players in Pol I activity and 
BMH-21's anti-cancer effects. More experiments, including quantifying the effect of 
silencing on RPA194 levels, are needed to elucidate how these proteins are involved in 
the pathway of BMH-21 activity and to optimize its anti-cancer effects. 
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10. Evaluating IL-13Rα2 as a 
therapeutic target for 
pulmonary fibrosis 
Nikhil Jiwrajka, MS4  
Mentor: Thomas A. Wynn, PhD 
Basic Science 
 
Idiopathic pulmonary fibrosis (IPF) is a lethal disease that remains incurable despite 
recent therapeutic advances. The bronchoalveolar lavage fluid (BALF) of IPF patients 
shows increased levels of the inflammatory cytokine, IL-17A, suggesting a possible role 
for Th17-mediated immune responses in IPF.  Recently, several groups have shown that 
Th17 cells express a functional IL-13 receptor, IL-13Rα1, that downregulates the 
production of IL-17A upon binding to IL-13, suggesting that Th2 cytokines may help 
regulate Th17-mediated inflammation. Importantly, gene expression studies on lung 
tissue biopsies of IPF patients have consistently revealed increased expression of an 
additional IL-13 receptor, IL-13Rα2, that binds IL-13 and sequesters it from the 
surrounding milieu. We thus hypothesized that IL-13Rα2 may be tempering the IL-13-
mediated regulation of Th17 immunity in IPF, and that blocking IL-13Rα2 may provide 
therapeutic benefit. We examined the role of IL-13Rα2 in pulmonary fibrosis by 
interrogating the murine IL-17A-driven bleomycin-induced lung injury model. Wild-type 
(WT) C57BL/6 and IL-13Rα2 KO mice were subjected to intratracheal bleomycin 
injections and were subsequently evaluated for inflammation and fibrosis over a 30-day 
period. Temporal gene expression analysis in WT mice showed an early increase in IL-
13Rα2 expression that was rapidly accompanied by increased expression of IL-17A in the 
absence of an early Th2 signature. Additionally, IL-13Rα2 isolated from the BALF of 
these animals remained unsaturated throughout the 30-day period. Though our studies 
with IL-13Rα2 KO mice did not show statistically significant changes in fibrosis, gene 
expression analysis in these mice suggested increased IL-13 effector functions compared 
to WT mice, supporting the notion that IL-13Rα2 suppresses IL-13 bioactivity. 
Furthermore, our findings contradict recently published work regarding the role of IL-
13Rα2 in bleomycin-induced pulmonary fibrosis. Given the chronic and progressive 
nature of IPF, we are now evaluating the role of IL-13Rα2 in a more chronic animal 
model more closely resembling human disease.  
  



 

 87 

 

 

 

 

 

Clinical Research 
  



 

 88 

11. Systemic Review for 
Clinical and Imaging 
Classification of Encephalitis 
Abhinav Nalluri, MS2  
Mentor: Arun Venkatesan, MD  John Probasco, MD 
Clinical Research 
 
Encephalitis refers to a type of brain inflammation that can be characterize by a variety 
symptoms that can present in many combinations. Typical symptoms include fever, 
headache, seizure, memory and personality changes, and focal neurological deficits. 
Confirmation of Encephalitis is often tricky and presents with a unique set of problems 
in that the symptoms are so varied and there is lack of a specific bio-marker for 
encephalitis. In this study, data for the last 10 years about patients that fell under the 
Encephalitis diagnosis and also those that had a PET scan after being diagnosed. The 
hope is to classify encephalitis clinically and also see if there are ways in which imaging 
can illustrate a definitive diagnosis in the case that the clinical signs are non-conclusive. 
There were about 98 patients in the database at Johns Hopkins Hospital that went 
through a PET scan and were also diagnosed as Encephalitis. Of these there were 54 
patients that had the specific diagnosis of Autoimmune Encephalitis. This is unique in 
that there are often very specific anti-bodies that can be tested for, another aim is to 
see if these specific anti-bodies can be correlated with specific imaging abnormalities 
that can be used to further find more diagnostic patterns in encephalitis. The rest of the 
patients PET imaging is being analyzed via a double-blind reading in a section by section 
analysis to see if there are common indicators of encephalitis in these patients. Overall, 
this study aims to provide more confident and early diagnosis of encephalitis so that 
targeted prompt treatment is possible.  
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12. Risk Factors Associated 
with Seizures in Patients with 
Metastatic Brain Tumors 
Adela Wu, MS3  
Mentor: Kaisorn Chaichana, MD 
Clinical Research 
 
Background: Patients with metastatic brain tumors have poor prognoses with median 
survival of 6-12 months. In addition, they commonly have multiple comorbidities and 
complications, such as preoperative seizures, which can affect approximately half of the 
patients with either primary or metastatic brain tumors. Risk factors for the onset of 
preoperative seizure presentation and postoperative seizure control are examined.  
 
Methods: Adult patients who underwent resection of one or more brain metastases at a 
single institution between 1998 and 2011 were retrospectively reviewed. Multivariate 
logistical regression analyses (SPSS Statistics v22) were performed in order to identify 
and determine risk factors associated with preoperative seizures in these patients.  
 
Results: Of the 707 patients in this series, 119 (16.8%) patients presented with seizures, 
of which 116 (97.4%) were adequately controlled with medications. The factors 
independently associated with preoperative seizures include metastases to the frontal 
lobe (p=.05) with odds of 1.646, metastases to the parietal lobe (p=.007) with odds of 
2.042, absence of headaches (p=.007) with odds of 1.90, non-cerebellar metastases 
(p=.001) with odds of 5.03, and absence of cognitive deficits (p=.029) with odds of 1.88. 
Additionally, at the time of last follow-up postoperatively, 97.9% were Engel Class I, 
.28% were Engel Class II, and 1.8% were Engel Class III, with 455 (64.8%) patients 
continuing antiepileptic drugs for seizure control. The factors independently associated 
with decreased seizure control postoperatively were presenting headaches (p=.038) and 
metastases in the parietal lobe (p<.000).  
 
Conclusion: The brain is a common site for metastases from numerous primary cancers, 
such as breast and lung. Seizures are a common presentation for patients with 
metastatic brain lesions both before and after surgery. The identification of factors 
associated with onset of preoperative seizures as well as seizure control postoperatively 
could aid management strategies for patients with metastatic brain tumors.  
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13. Plastic Surgery Resident 
Cosmetic Clinic: A Safe Alternative 
Afshin Ameri, MS2  
Mentor: Amir H. Dorafshar, MBChB, FACS, FAAP 
Clinical Research 
 
Background: Procedures in plastic surgery resident cosmetic clinics are performed by a 
senior resident under the supervision of an attending physician, while still allowing 
residents a high degree of autonomy in patient care. By waiving the surgeon’s fee, these 
procedures are offered at a reduced price, which provides an incentive to potential 
patients. Our study reports the rates of major and minor complications for cosmetic 
procedures performed in resident clinic from 2010 - 2015. 
 
Methods: Procedures in plastic surgery resident cosmetic clinics are performed by a 
senior resident under the supervision of an attending physician, while still allowing 
residents a high degree of autonomy in patient care. By waiving the surgeon’s fee, these 
procedures are offered at a reduced price, which provides an incentive to potential 
patients. Our study reports the rates of major and minor complications for cosmetic 
procedures performed in resident clinic from 2010 - 2015. 
 
Results: In the resident cosmetic clinic, the 207 patients underwent 327 procedures. 
Complications occurred in 12.54 % of procedures (n = 41), all of which were minor.  
 
Conclusion: There were no major complications reported in the resident cosmetic clinic. 
The significance of the 12.54% minor complication rate will need to be evaluated against 
the results of the main clinic study, which is still ongoing. However, the rate of minor 
and major complications observed in the resident cosmetic clinic fall within the national 
averages for these rates and hence it can be concluded it is a safe alternative for 
cosmetic procedures. 
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14. Timing of Cranial Vault 
Remodeling in Non-
Syndromic Craniosynostosis: 
A Single Institution’s Thirty-
year Experience 
Alan Utria, MS4  
Mentor: Amir Dorafshar, MD 
Clinical Research 
 
Background: Due to the changing properties of the infant skull, there is still no clear 
consensus on the ideal time to surgically intervene in cases of non-syndromic 
craniosynostosis (NSC). This study aims to shed light on how age at time of surgery may 
affect surgical outcomes and the subsequent need for reoperation. 
 
Methods: A retrospective cohort review was conducted for patients with NSC who 
underwent primary cranial vault remodeling from 1990-2013. Patient demographics, 
characteristics, and surgical interventions were recorded. Postoperative outcomes were 
assessed by assigning each procedure to a Whitaker category. Multivariate logistic 
regression analysis was performed to determine the relationship between age at 
surgery and need for minor (Whitaker I/II) versus major (Whitaker III/IV) reoperation. 
Odds ratios (OR) for Whitaker category by age at surgery were assigned.  
 
Results: A total of 466 unique patients underwent cranial vault remodeling procedures 
for NSC during the study period. Multivariate logistic regression demonstrated increased 
odds of requiring major surgical revisions (Whitaker III/IV) in patients less than 6 months 
of age (OR=2.68, 95% CI: 1.15-6.20) and decreased odds of requiring major surgical 
revisions in patients greater than 9 months of age (OR=0.40, 95% CI: 0.19-0.84).  
 
Conclusion: Timing, as a proxy for the changing properties of the infant skull, is an 
important factor to consider when planning vault reconstruction in NSC. Our data 
demonstrates that patients operated on before 6 months of age had an increased odds 
ratio of requiring major surgical revisions. 
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15. Bariatric Radiation 
Therapy (BaRT):  Proof of 
Concept in Porcine Model 
Alexander Pasciak, MS1  
Mentor: Clifford Weiss, MD 
Clinical Research 
 
Background: As the only known appetite stimulating hormone, reduction of ghrelin may 
have utility in the treatment of obesity. We evaluated the utility a new minimally-
invasive technique called Bariatric Radiation Therapy (BaRT) in the modulation of ghrelin 
hormone production in a porcine model.    
 
Methods: Eight young female swine (21.8-28.1 Kg) were included in this study.  Six 
animals underwent transfemoral angiography as part of a two-day procedure involving: 
(1) infusion of 99mTc-MAA, followed by nuclear scintigraphy and contrast-enhanced CT 
and (2) administration of a variable dosage of 90Y microspheres.  As the major site of 
ghrelin-producing cells, calibrated dosages of 90Y radioembolization were infused into 2 
major arteries supplying the gastric fundus.  Two control animals underwent a sham 
procedure with saline and contrast. After treatment, all animals were fed ad-libitum and 
weight and serum ghrelin levels were obtained weekly for 10 weeks.  Animals were 
sacrificed and gross pathologic, histopathologic, and immunohistochemical 
examinations of the stomach was performed. 
 
Results: 90Y dosages from 46.3 to 105.1 MBq were infused resulting in average fundal 
absorbed-doses between 35.5 and 91.9 Gy.  No animal showed any signs of pain or GI 
discomfort through the duration of the study.  No statistically significant differences in 
serum ghrelin were noted, however, ghrelin-immunoreactive mean cell density was 
lower in the gastric fundus in treated animals (17.0 vs 11.6).  Further, over 10 weeks, the 
average weight gain of treatment animals was 40.2 Kg while the weight gain of control 
animals was 54.7 Kg.  These data represent a 160% and 233% increase in baseline 
weight for treatment and control groups, respectively.   
 
Conclusion: BaRT using 90Y microspheres infused into the gastric fundus resulted in 
reduced weight gain and reduced ghrelin-immunoreactive cell density in treated tissue.  
A larger powered preclinical study is needed to confirm statistical significance of these 
findings. 
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16. A microdosimetric explanation for 
the differences in treatment planning 
endpoint between radioembolization 
using resin and glass microspheres 
Alexander Pasciak, MS1  
Mentor: Clifford Weiss, MD 
Clinical Research 
 
Background: Differences in maximum tolerable absorbed-dose to normal liver between 
Yttrium-90 (90Y) radioembolization and external-beam radiation therapy have been 
explained by citing differences in absorbed-dose heterogeneity at the microscopic level.  
We investigated microscopic absorbed-dose heterogeneity in radioembolization as a 
function of the number of microspheres per unit volume in tumor.  The goal was to 
determine what effect the number of microspheres may have on tumor control in 90Y 
radioembolization.   
 
Methods: 90Y PET/CT data was combined with microscopic probability-density 
functions describing microsphere clustering to provide realistic simulation using Monte 
Carlo modeling on both a macroscopic and microscopic level.  A complete 
microdosimetric analysis using 100 µm voxels was performed based on 90Y PET/CT data 
from 19 tumors treated using radioembolization.  Simulations were performed with 
average tumor microsphere number-densities from 200 spheres/mL to 70,000 
spheres/mL, using a fixed tumor absorbed-dose in each case.  This was realized by 
varying the activity per microsphere, as is clinically achievable by decaying microspheres 
before administration.  A two-way balanced ANOVA test was used to determine if 
differences in microsphere number-density affected common tumor dose metrics.   
 
Results: Decreasing microsphere number-density resulted in a decrease in D70 and 
V100, the minimum dose to 70% of the tumor and the percentage of tumor receiving 
over 100 Gy, respectively.  The slope of the dose-volume histogram was also decreased 
in magnitude with decreasing microsphere number-density in all tumors.  Compared to 
a number-density of 50,000 spheres/mL, decreases in D70 and V100 were statistically 
significant below 20,000 spheres/mL.  While D70 and V100 were decreased at low 
microsphere number-density, these decreases can be compensated for by increasing 
the radioembolization treatment dosage.   
 
Conclusion: Differences in microsphere number-density in radioembolization effect 
microscopic tumor absorbed-dose inhomogeneity.  These results begin to explain 
differences in treatment planning strategies between Glass and Resin radioembolization 
devices.  
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17. A Comparison of Practice 
Patterns of General Pediatric 
Trained and Emergency Medicine 
Trained Emergency Department 
Physicians in Community Hospitals 
Allison Greene, MS2  
Mentor: Salwa Khan, MD 
Clinical Research 
 
Background: Each year in the United States, approximately 30 million children require 
for emergency medical care. Most report to community hospitals, where emergency 
departments are staffed with either emergency physicians or general pediatricians. 
There is a strong lack of research comparing the practice patterns of these two groups 
of physicians within community-based emergency departments. Here, we compare 
admissions rates and medical resource utilization patterns of patients transferred to 
Johns Hopkins Hospital from community hospital emergency departments staffed by 
general pediatricians (PED) or general emergency medicine trained physicians (GED).  
 
Methods: We conducted a retrospective cohort study of patients transferred from 
community hospital emergency departments to the pediatric emergency department at 
Johns Hopkins Hospital from July 2013 to June 2014. For all patients, we collected age, 
gender, diagnosis at presentation, resource utilization (radiology, consultation, and 
laboratory testing) and disposition (admission or discharge).  
 
Results: 1709 patients qualified for inclusion. Patients transferred from PED (n=1035) 
and GED (n=674) were comparable in terms of age and gender. However, 67% of PED 
transfers required admission, compared to 62% of GED transfers (p<0.05). 2% of PED 
transfers were discharged without requiring any intervention, compared to 4% in the 
GED group (p= 0.058). Furthermore, PED transfers were more likely than GED transfers 
to require specialty consultation services (77% vs. 68%; p<.001). 
 
Conclusion: Pediatricians and emergency physicians refer similar percentages of 
pediatric patients that do not require additional interventions. However, pediatricians 
are more likely than emergency physicians to transfer patients who require admission 
and specialty consultation services. Further exploration is needed to understand the 
implications of these practice patterns on patient outcomes. Ultimately, these 
discoveries should drive quality improvement work across community hospitals to 
ensure that children with acute medical needs receive the same level of emergency care 
in PED and GEDs. 
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18. Patient- and Family-
Centered Radiology: Practical 
Applications of the NQCA 
Patient-Centered Specialty 
Practice Guidelines 
Allison Greene, MS2  
Mentor: Daniel Durand, MD 
Clinical Research 
 
As healthcare reform and revised payment models drive American medicine towards 
value-based delivery systems, patient satisfaction is becoming an increasingly important 
measure of healthcare quality. Central to this transition is the Patient- and Family-
Centered Care (PFCC) model, which emphasizes patient and family involvement in 
medical treatments and decision-making. Physicians can promote PFCC values by 
building collaborative partnerships with patients and empowering them to take an 
active role in their medical care. However, achieving PFCC at the institutional levels 
requires more than patient-centered speech and behaviors individual patient 
encounters; it demands strategic investments and a highly structured approach to 
practice transformation. 
 
The National Committee for Quality Assurance (NCQA) developed a PFCC framework 
that defines the core components PFCC and sets forth a series of quality metrics for 
evaluating physician and institutional performance. This framework was first proposed 
for primary care practices with the Patient Centered Medical Home (PCMH) model, and 
was recently extended to specialty care practices with the Patient-Centered Specialty 
Practice (PCSP) model. In this exhibit, we apply the NQCA PCSP model to the specialty 
field of radiology.  
 
Because the workflow in radiology involves less direct patient contact than the workflow 
in most other specialties, the principles of PFCC are arguably more important for 
ensuring an optimal patient experience. We believe our exploration of PFCC in radiology 
will be of use to physician leaders and administrators when communicating about 
strategy within radiology, and even more useful to radiologists when communicating 
across departmental lines –the latter of which is increasingly critical for survival in the 
complex and perpetually evolving healthcare environment.  
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19. Pharmacy Records of Asthma 
Medication Fills Do Not Correlate 
with Child, Caregiver or Clinician 
Reports of Adherence 
Carolyn Arnold, MS3  
Mentor: Megan Tschudy, MD MPH 
Clinical Research 
 
Background: The asthma medication ratio (AMR), defined as the ratio of controller fills 
to rescue-plus-controller fills, is a pharmacy-level measure of treatment adherence in 
persistent asthma. Previous studies have associated less ideal AMR (<0.5) with worse 
asthma outcomes, but few have focused on AMR association with self-reported 
medication. This study aimed to assess the association between pharmacy data and self-
reported asthma controller medication use. 
 
Methods: We interviewed (phone or in-person) publicly insured children with asthma 
and their caregivers; their clinicians took an online survey. Included children (7-17 y) 
were prescribed daily inhaled corticosteroids and had an emergency department visit 
for asthma in the past year. Child, caregiver and clinician reported how often the child 
missed controller doses (never, 1-2/wk, ≥3/wk). AMR was calculated from pharmacy fill 
data in the preceding 12 months. Logistic regressions assessed the relationship between 
reported non-adherence and AMR (dichotomized <0.5 vs. ≥0.5). Regressions were 
controlled for child age and gender, as well as caregiver education and marital status. 
 
Results: Fifty child-caregiver dyads participated (2 refused, 36 not reached), with 34 of 
50 clinicians replying and pharmacy data available for 47 of 50. Children (40% female; 
median age 10 y, IQR 6.5) had mostly Black (90%) caregivers with ≤ high-school 
education (68%). Most (58% of children, 48% of caregivers, 60% of clinicians) reported 
1-2 missed doses per week, and 59.6% had an AMR <0.5. There were no significant 
associations between AMR and reported adherence by child (aOR 0.74, 95% CI 0.22–
2.46), caregiver (aOR 0.61, 95% CI 0.19–1.93) or clinician (aOR 0.80, 95% CI 0.17–3.69). 
 
Conclusion: Child, caregiver and clinician reports of medication use do not correlate 
with pharmacy-level fill data. Among urban children with poorly controlled asthma, the 
AMR may be more useful than self report in tailoring medication adherence counseling 
in the clinic. 
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20. Risk factors for hypoxic-
ischemic encephalopathy in 
preterm neonates 
Christine Shrock, MS2  
Mentor: Ernest Graham, MD 
Clinical Research 
 
Background: Hypoxic-ischemic encephalopathy (HIE) is a primary contributor to 
neonatal mortality and morbidity. Despite severe clinical consequences of HIE in 
preterm neonates, little is known about risk factors in this population. Our objective was 
to identify risk factors associated with HIE in preterm versus full-term neonates. 
 
Methods: We reviewed charts from 182 neonates at >34 weeks’ gestation admitted 
from January 2007 to July 2015. Of these, 141/154 term (≥37 weeks) and 23/28 preterm 
(<37 weeks) neonates underwent brain magnetic resonance imaging (MRI) at 5-10 days 
of life. 18 neonates died before MRI. Preterm neonates with HIE, defined as death or 
abnormal MRI results (cases), were compared with surviving preterm neonates with 
normal MRI (controls), and the same was done with term neonates. Logistic regression 
models were used to identify risk factors associated with HIE in each group. 
 
Results: Among term infants, cases were significantly (p<.05) more likely to have lower 
Apgar scores, lower platelet counts, greater maternal age, absence of exposure to 
oxytocin, seizures, and metabolic acidosis. In multivariable logistic regression, absence 
of exposure to oxytocin (p=.013), maternal age (p=.017), platelet levels (p=.002), and 
seizures (p=.001) were independently associated with HIE. Among preterm infants, 
cases were significantly more likely to have lower Apgar scores, lower platelet counts, 
lower risk for respiratory distress, and acidotic arterial gas levels. In multivariable logistic 
regression, only 1-minute Apgar score (p=.027) was significantly predictive of HIE. 
 
Conclusion: While preterm and term neonates share risk factors for severe brain injury 
and HIE, 1-minute Apgar score is uniquely associated with HIE in preterm neonates, 
while absence of oxytocin exposure, advanced maternal age, increased platelet levels, 
and seizures are associated with HIE in term neonates. This difference in risk factors 
may assist triage of preterm and term neonates to appropriate therapy for suspected 
encephalopathy. 
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21. Use of HPASubC to 
Identify Kupffer and 
Endothelial Cell Specific 
Proteins 
Divine-Favour Anene, MS2  
Mentor: Marc Halushka, MD. Ph.D 
Clinical Research 
 
Background: Recent major advances in proteomics have enhanced our understanding of 
protein expression in tissue. However, little is known about the specific cellular 
expression patterns within selected tissues of interest (liver in this case). 
 
Methods: We used HPASubC, a suite of tools for image analysis, to characterize the 
protein expression of cells occupying the sinusoids in liver images from the Human 
Protein Atlas.  
 
Results: We evaluated 51,109 liver images immunohistochemically stained for 13,197 
different proteins and identified 1,057 proteins that stained specifically within the 
sinusoids.  Of these, 248 marked Kupffer cells, 359 marked endothelial cells, and 436 
could not be definitively assigned. We validated each signal by using gene ontology (GO) 
analysis. The top biological processes for the 248 Kupffer cell proteins included 
‘unclassified’, ‘defense response’ and ‘immune response.’  The top biological processes 
for the endothelial cells were ‘unclassified,’ ‘biological adhesion’ and ‘response to 
wounding.’ The top biological processes for the 436 unassigned proteins were 
‘unclassified,’ ‘immune system process,’ and ‘defense response,’ suggesting these were 
predominately inflammatory cells as well. We identified several poorly characterized 
proteins (on PUBMED/other databases) including C19orf59 and TMEM52 which were 
newly localized to the sinusoids. Many endothelial cell proteins (POU2AF1, RHOB, 
JADE2) had unique staining patterns across the different vascular sites (including the 
portal triad, sinusoids, and central vein).   
 
Conclusion: We used HPASubC to sub-classify the proteins of the liver sinusoids, and 
discovered many unique protein expression patterns. First off, the appropriate 
classification of these proteins introduces a ton of specificity for other researchers 
working on the liver. Secondly, the identification of these proteins could play a role in 
their use as clinical tests, and furthermore as therapeutic targets in drug development. 
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22. Laparoscopic Abdominal Access 
Using a Modified Left Upper 
Quadrant Technique in Morbidly 
Obese Women Undergoing 
Gynecologic Surgery 
Elizabeth Peijnenburg, MS2  
Mentor: Amanda Nickles Fader, MD 
Clinical Research  
 
Background: Laparoscopic abdominal access and induction of pneumoperitoneum can 
be a challenging, and occasionally hazardous, procedure in morbidly obese patients, 
especially in those with significant central adiposity. The study reports on the outcomes 
of morbidly obese gynecologic surgery patients undergoing laparoscopic abdominal 
access using a modified left upper quadrant (LUQ) access technique.  
 
Methods: This is a retrospective cohort study at an academic single institution with a 
high volume of minimally invasive gynecologic surgery. The study included obese (body 
mass index >30 kg/m2) or morbidly obese (BMI >40) women undergoing minimally 
invasive gynecologic surgery (MIGS) for either benign or malignant indications. Modified 
LUQ access was made at 4 cm below the 10th rib in the mid-clavicular line. 
 
Results: In a sample of 367 women (median age = 57), most procedures (76%) were 
performed for preinvasive or invasive gynecologic cancer.  BMI was 46 (range, 32-70) 
and 78% of patients were morbidly obese.  Sixty seven percent had a significant 
panniculus that caudally displaced the umbilicus. Successful LUQ intraperitoneal access 
was achieved in 98.9% (363/367). Only 4 patients (1.1%) had a failed LUQ approach; 2 
had undergone previous left upper quadrant surgery but were successfully accessed via 
a right upper quadrant approach, and 2 patients with a previous midline vertical incision 
required conversion to laparotomy due to extensive adhesive disease. Notably, there 
were no trocar-related vascular or visceral injuries noted in the entire cohort. 
 
Conclusion: A modified LUQ abdominal access technique using an optical trocar is a safe 
and reliable method of access in morbidly obese women undergoing gynecologic 
surgery. This may be the preferred method of laparoscopic access for women with a 
significant panniculus or central adiposity, given the displacement of the umbilicus and 
other anatomic landmarks in this setting. 
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23. A Retrospective Long-Term 
Follow-Up of Patients with 
Resected Pancreas Cancer and 
GVAX Immunotherapy 
Administration 
Jane Wang, MS1  
Mentor: Daniel Laheru, MD 
Clinical Research 
 
Background: Pancreatic adenocarcinoma (PDA) is the fourth leading cause of cancer 
mortality in the United States and currently carries a 5-year survival rate of less than 7%. 
GVAX, a granulocyte-macrophage colonoy-stimulating factor- secreting allogeneic 
pancreatic tumor cell line, has demonstrated efficacy in improving survival in patients 
with pancreatic adenocarcinoma. We investigated the long-term overall (OS) survival 
rates in patients who were administered GVAX to evaluate its efficacy as a cancer 
immunotherapy. 
 
Methods: Individuals from 7 clinical trials where GVAX was administered were offered 
the opportunity to enroll in a follow-up study to track long-term OS.  The initial studies 
included either resected patients or patients with metastatic disease.  A variety of 
combination therapies were used including adjuvant chemotherapy, radiation, and 
other immunotherapies.  Kaplan-Meier techniques and Cox proportional hazards models 
were used to quantify the patterns of OS and to assess risk factors of interest.  
 
Results: A total of 179 patients were consented and included in the analysis. A total of 
130 (73%) had resectable disease, and 49 (29%) had metastatic disease. The median 
overall survival (mOS) from the time of first diagnosis to death was 10.6 months (95% CI: 
7.3- 15.7) with metastatic participants having significantly shorter OS than resected 
participants (metastatic mOS: 4.47 months, 7.3- 15.7; resected mOS: 22.7 months, 95% 
CI: 17.7- 29.1). The hazard ratio between metastatic and resectable cancer was 3.89 
(95% CI: 2.64- 5.73).  
 
Conclusion: With respect to the initial time of vaccine administration, patients who have 
been administered GVAX survived approximately the same length of time that 
pancreatic cancer patients survive from time of diagnosis. Further investigation is 
required in order to clarify the significance of these results. 
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24. A Survey of Pediatric 
Maxillofacial Trauma at the 
Johns Hopkins Hospital from 
1990-2010 
John Luck, MS2  
Mentor: Amir Dorafshar, MD 
Clinical Research 
 
Background: Pediatric midface trauma—despite its catastrophic consequences—is a 
relatively underexplored field of research, as evidenced by the dearth of large-scale 
studies. Thus, the aim of our study was to characterize the associations among 
maxillofacial fracture patterns, comorbidities, injury etiologies, and demographics. 
 
Methods: e collected demographic and hospital data from 584 pediatric trauma patients 
presenting to the Johns Hopkins Hospital with maxillofacial fractures from July 1990 
through December 2010.  
 
Results: Among the 584 patients, 372 were male (63.7%) and 212 were female (36.3%). 
The age at time of admission ranged from 28 days to 16.4 years, with a mean age of 8.7 
years; 31.5% of the trauma cases were due to motor vehicle accidents (MVAs), 31.2% 
were pedestrian accidents, 20.5% were falls, 6.3% were assaults, 3.9% occurred while 
playing sports, and 6.5% had other causes. We identified 400 patients (68.5%) with at 
least one orbital wall fracture, 240 (41.1%) with nasal bone fractures, 82 (14.0%) with 
nasoorbitoethmoidal (NOE) fractures, 60 (10.3%) with zygomaticomaxillary complex 
(ZMC) fractures, 58 (9.9%) with palatoalveolar fractures, 31 (5.3%) with Le Fort 
fractures, and 21 (3.6%) with isolated zygomatic arch (IZA) fractures. Over one quarter 
of the patients (26.7%) suffered an intracranial injury, and 2.9% died. 
 
Conclusion: Follow up studies will be performed to investigate each fracture pattern in 
greater detail, and to include perioperative data in similar analyses. 
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25. Risk for Sudden Death Among 
Hypertrophic Cardiomyopathy 
Patients Based on 
Electrocardiographic 
Abnormalities 
Joshua Ra, MS2  
Mentor: Theodore P. Abraham, MD 
Clinical Research 
 
Background: Hypertrophic cardiomyopathy (HC) patients are evaluated by treadmill 
exercise echocardiography for Left Ventricular Outflow Tract (LVOT) obstruction. Our 
group has recently shown that non-obstructive LVOT in HC patients is associated with 
increased risk for sudden cardiac death (SCD) compared to labile-obstructive LVOT. We 
further evaluate if electrocardiographic (ECG) characteristics among HC patients confer 
risk for SCD. 
 
Methods: HC patients were evaluated for baseline ECG characteristics and LVOT 
obstruction (non-obstructive [LVOT gradient <30 mmHg at rest and exercise], labile-
obstructive [<30 mmHg at rest, ≥30 mmHg at exercise], obstructive [≥30 mmHg at rest 
and exercise]). Event-free survival curves for each ECG pattern were constructed and 
analyzed using Kaplan-Meier and Cox regression analysis. 
 
Results: Of 184 HC patients (non-obstructive [n = 63], labile-obstructive [n = 57], 
obstructive [n = 64]) followed for 2.6 ± 2.5 years, 6 HC patients experienced a ventricular 
tachycardia or fibrillation event. These patients’ baseline ECG characteristics were left 
ventricular hypertrophy (LVH) (n = 4), strain pattern (n = 2), T-wave inversion (TWI) (n = 
1), early repolarization (n = 1), ST elevation (STE) (n = 3), biphasic T wave (n = 1), and 
QTc prolongation (n = 1). Unadjusted hazard ratio analysis showed no particular 
baseline ECG pattern was associated with increased risk for SCD (LVH: 0.53 with 95% CI 
[0.06-5.04], p = 0.58; strain: 0.33 [0.04-2.57], p = 0.29; TWI: 0.52 [0.06-4.76], p = 0.56; 
early repolarization: 0.92 [0.07-11.39], p = 0.95; STE: 7.77 [0.84-72.26], p = 0.072; 
biphasic: 9.13 [0.74-112.4], p = 0.084; QTc prolongation: 0.41 [0.05-3.47], p = 0.41). 
Adjusting for LVOT obstruction and SCD risk factors (syncope, family history of SCD, 
abnormal blood pressure response, septal thickness ≥3 cm) similarly showed no 
association. 
 
Conclusion: In a subset of HC patients evaluated by exercise echocardiography and ECG, 
baseline ECG pattern did not aid prognosis of sudden cardiac death.  
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26. Cancer Specific Memory 
T-cells in Pediatric Tumors 
Karina Covarrubias, MS2  
Mentor: Brian Ladle, MD/PhD 
Clinical Research 
 
Background: The bone marrow from patients with a variety of cancers - including 
multiple myeloma, breast cancer, and pancreatic cancer - harbors tumor specific 
memory T cells. However, the presence of these cells has not been explored within the 
bone marrow of pediatric cancer patients. Should the tumor specific T cells exist, they 
could be harvested, expanded and activated in vitro, and infused back into the patient 
to potentially produce an improved antitumor effect. This approach has been used in 
adult multiple myeloma patients here at Johns Hopkins with promising results. Our goal 
is to develop a similar protocol for in vitro expansion of tumor specific memory T cells 
from pediatric cancer patients with neuroblastoma, Ewing sarcoma, or 
rhabdomyosarcoma. 
 
Methods: Bone marrow aspirates samples were acquired from patients with 
neuroblastoma, Ewing sarcoma and rhabdomyosarcoma according to IRB approved 
institutional protocols. Lymphocytes were enriched and cryopreserved. T cell expansion 
conditions were optimized with media, initial stimulation under hypoxic conditions, 
human serum, CD3/CD28 T-cell activator beads, and cytokine milieu including IL-2, IL-7, 
and IL-15. 
 
Results: Significant T cell expansion was observed utilizing initial hypoxia for 72 hours, 
IL2 at 200 Units/ml, activator bead:T cell ratio of 1:5, and 2% human serum. This 
resulted in several hundred fold expansion over 14 days from multiple bone marrow 
samples. These conditions greatly enriched the CD4+ T cell expansion. We are currently 
altering cytokine conditions and activator bead:T cell ratio with the goal of optimizing 
CD8+ T cell growth as we feel that cytotoxic CD8+ T cells will be key for an effective anti-
tumor response. 
 
Conclusion: While growth conditions can still be further optimized, we have developed 
a protocol to successfully expand and activate bone marrow derived T cells from 
pediatric cancer patients with neuroblastoma, Ewing sarcoma, or rhabdomyosarcoma. 
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27. Medical Counseling was Not 
Associated with Improved 
Lifestyle Behaviors Among 
Hypertensive Children 
Katerina Kaczmarski, MS2  
Mentor: Tammy Brady, MD 
Clinical Research 
 
Background: Therapeutic lifestyle changes (TLC) remain a mainstay of therapy for 
pediatric hypertension. TLC is particularly important when other cardiovascular disease 
(CVD) risk factors, such as overweight/obesity, dyslipidemia, and left ventricular 
hypertrophy (LVH), are also present. We sought to investigate changes in dietary intake, 
laboratory values, and physical activity among children with hypertension and to 
determine if there were differences based on the presence of co-morbid CVD risk 
factors. 
 
Methods: This was a 1–-year prospective observational cohort study of hypertensive 
children. At the baseline and 12-month visit, participants provided a 3-day diet history 
with guided recall by a study dietician and underwent anthropometric, blood pressure, 
and echocardiography measurements. Each participant was counseled on TLC, including 
weight loss when overweight, salt restriction, increased fruit and vegetable intake, 
decreased sugar-sweetened beverage intake, increased low-–fat dairy intake, and 
increased activity. Patients were evaluated overall and then when stratified by CVD risk 
factors. 
 
Results: 49 hypertensive children aged 3-19 years were followed for 12 months. Over 
the course of follow-up, sodium intake remained well above target levels 
(<1500mg/day), potassium intake declined, calcium intake increased, and fructose 
intake was unchanged. Dietary intake patterns were not different with CVD risk factor 
group stratification. There was a nonsignificant increase in self reported active lifestyle 
overall, but children with LVH at baseline demonstrated a significant increase in activity 
over the course of follow-up (80% vs. 100%; p=0.04).  Vitamin D, cholesterol, and HbA1c 
remained unchanged over follow-up. Additionally, the prevalence of overweight and 
obesity among the cohort increased from 51% at baseline to 57% at 12-–month follow-–
up. 
 
Conclusion: Despite medical counseling, the dietary patterns of the hypertensive 
children in this cohort did not demonstrate changes consistent with recommendations. 
This suggests that current standard of care practices may not be enough to influence 
needed lifestyle changes in children at increased CVD risk. 
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28. Use of a Sublaminar 
Decompression as an Alternative to 
Traditional Laminectomy in 
Degenerative Disorders of the 
Lumbar Spine 
Kranti Peddada, MS2  
Mentor: Timothy Witham, MD 
Clinical Research 
 
Background: The traditional treatment for lumbar stenosis with instability is 
laminectomy and posterolateral arthrodesis, ± interbody fusion. However, 
laminectomies remove the posterior elements and decrease available surface area for 
spinal fusion. A sublaminar decompression can achieve adequate decompression while 
preserving bone surface area to enhance spinal fusion. 
 
Methods: A retrospective review of 71 patients with degenerative pathology who 
underwent sublaminar decompression by a single surgeon at a single institution was 
performed. Data collected included baseline demographics, preoperative symptoms, 
operative data, symptoms at last follow-up (LFU), time to fusion, fusion rate, and 
radiographical measurements, consisting of thecal sac cross-sectional area, bilateral 
lateral recess height, and bilateral foraminal diameter on preoperative and 
postoperative scans. Paired t-tests and Wilcoxon signed-rank tests were used to test 
significance of these changes. 
 
Results: 31 males and 40 females with median age 60 (range: 19-78) years underwent 
sublaminar decompression with fusion. A mean of 2 levels were fused. The mean visual 
analog scale pain score improved from 6.7 preoperatively to 2.9 at LFU (median: 12 
months). Fusion imaging was available for 42 patients, with a fusion rate of 88%, and 
median time to fusion of 11 (range: 3-17) months. Preoperative and postoperative mean 
thecal sac cross-sectional area, right lateral recess height, left lateral recess height, right 
foraminal diameter, and left foraminal diameter were 153 and 209 mm2 (p=0.000012), 
5.9 and 5.9 mm (p=0.43), 5.8 and 6.3 mm (p=0.027), 4.6 and 5.2 mm (p=0.0084), and 4.2 
and 5.2 mm (p=0.00012), respectively. 
 
Conclusion: This study demonstrates that patients had sufficient decompression, as 
evidenced by improvement in clinical symptoms and statistically significant increases in 
thecal sac cross-sectional area and bilateral foraminal diameter. Therefore, sublaminar 
decompression may be an effective alternative to laminectomy in treating central and 
foraminal stenosis. Fusion rates in this study also compare favorably to the traditional 
posterolateral technique. 
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29. Hair transplantation: the 
fountain of youth for men 
with androgenetic alopecia 
Kristin Bater, MS2  
Mentor: Lisa Ishii, MD 
Clinical Research 
 
Background: There are few studies that explore the impact of alopecia, or baldness, on 
casual observer-graded measures of youth, attractiveness, or other facets of workplace 
and social success. The present study aims to measure the effect of hair transplantation 
on observer ratings of age, attractiveness, and success in males treated for androgenetic 
alopecia. 
 
Methods: Two hundred eighty-five casual observers viewed images of faces before and 
after hair transplantation. Observers were asked to evaluate the faces using various 
metrics including attractiveness, success, and health. Each parameter was scored on a 
scale from 0 to 100, with higher values corresponding to more positive responses. The 
perceived age of each subject was obtained using a standard gamble paradigm. 
 
Results: Two hundred eighty-five participants successfully completed the survey. Of the 
285 participants, 160 were female and 125 were male.  They had an average age of 29 
years. The faces displayed in the survey were those of ten males, preoperatively and 
postoperatively, with an average age of 50 years. Study data demonstrated that males 
who underwent hair transplantation were graded as appearing 1.49 years younger (95% 
confidence interval: -2.39, -0.59) than their preoperative counterparts. Further study is 
required to determine the effects of hair transplantation on ratings of attractiveness, 
success, health, and willingness to converse. 
 
Conclusion: Men who undergo the hair transplantation micrograft procedure are graded 
as appearing younger by casual observers. Perception of age may play a role in 
workplace and social success, and these findings may support the idea that the hair 
transplantation procedure improves ratings in these domains. Age may also contribute 
to observer gradings of attractiveness and health. The relationship between these 
variables has yet to be elucidated, providing a clear future direction for further study. 
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30. Comparison of Invasive and 
Noninvasive Blood Pressure 
Measurements for Assessing 
Signal Complexity and Surgical 
Risk in Cardiac Patients 
Lauren Klinker, MS2  
Mentor: Balachundhar Subramaniam, MD MPH 
Clinical Research 
 
Background: Continuous arterial pressure (AP) is one of the most important physiologic 
signals obtained preoperatively. Fluctuations in AP can be quantified using multiscale 
entropy (MSE), a measure of complexity. Complexity reflects the capacity of a 
physiological system to adapt to stimuli, and decreases with senescence and pathology. 
This study aims to determine whether: 1) AP measurements collected by invasive and 
noninvasive means are complex physiological signals and 2) these signals contain 
information relevant for risk assessment in cardiac surgery patients. 
 
Methods: AP waveforms were simultaneously recorded during the preoperative period 
in 14 patients using a radial artery catheter measuring intra-arterial pressure (IAP) and a 
continuous noninvasive arterial pressure (CNAP) monitor. Beat-to-beat systolic (SP), 
diastolic (DP), and mean arterial pressure (MAP) time series were extracted from 
continuous waveforms. Absolute differences between IAP and CNAP measurements 
were computed. MSE was calculated over scales 1-5 (approximately 0.75-3.75s). To 
determine whether signal complexity can predict operative mortality risk, Pearson 
correlations were performed between the complexity index and the Society of Thoracic 
Surgeons (STS) risk of mortality and morbidity. 
 
Results: Average absolute differences between IAP and CNAP values were 3.89 ± 8.21 
mmHg for SP, 9.05 ± 4.39 mmHg for DP, and 17.72 ± 4.15 mmHg for MAP. CNAP 
measurements showed lower complexity than IAP measurements for SP (p=0.0002), DP 
(p=0.0006), and MAP (p=0.0006). STS risk estimates showed negative linear correlations 
with the complexity of long-term fluctuations (scales 4-5) for SP (p=0.022), DP (p=0.022), 
and MAP (p=0.016) using IAP, and DP (p=0.014) using CNAP. 
 
Conclusion: 1) MSE analyses of AP time series revealed that these signals are complex. 
2) Correlation analyses revealed an inverse relationship between surgical risk and the 
complexity of AP time series measured invasively and noninvasively. These results 
support the expanded use of noninvasive AP monitoring for risk assessment in cardiac 
patients. 
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31. Neurodevelopmental Outcomes 
in Preterm Infants with 
Posthemorrhagic Hydrocephalus 
Treated with Ventricular Reservoirs 
or Ventriculosubgaleal Shunts 
Lydia Liang, MS2  
Mentor: Edward Ahn, MD 
Clinical Research 
 
Background: The most frequently observed neurosurgical condition in preterm infants is 
intraventricular hemorrhage (IVH) which often results in posthemorrhagic 
hydrocephalus (PHH). We evaluated the long-term neurodevelopmental outcomes in 
two groups of patients treated with ventricular reservoirs or ventriculosubgaleal shunts 
(VSGS) at the Kennedy Krieger Institute (KKI).  
 
Methods: We conducted a retrospective review of 47 preterm patients with PHH who 
were treated with insertion of a ventricular reservoir (n=18) or VSGS (n=29) at KKI from 
1998 to 2013 with Capute language and visuomotor developmental quotients (DQs) 
determined at follow-up appointments between 3 and 36 months after birth. Some 
patients had multiple exams. Higher DQs indicate more advanced development; DQ of 
100 is considered normal. Interactions between factors were analyzed using a linear 
mixed effects regression model.  
 
Results: Mean follow-up time was 24 ± 13 months. Mean number of exams was 2.8, 
range 1-7 visits. There were no differences found in mean gestational age, birth weight, 
length of stay, time to shunt, and number of follow-up exams between treatment 
groups; however, there were more infants with unilateral or bilateral Grade IV IVH in 
the VSGS patients (62%) than in reservoir patients (50%) (p=. Mean DQs were 81.5±27.9 
(range 11.8–133.3) for the reservoir patients and 82.8±24.7 (range 26.7–157.5) for the 
VSGS patients. Patients with cerebral palsy (diagnosed in chart by neurodevelopmental 
expert) had worse DQs (p=0.001). Those with lower household incomes had lower 
scores (p=0.056). Patients with unilateral disease with Grade IV IVH had a mean DQ of 
86.2±22.1.  
 
Conclusion: Language and visuomotor outcomes were similar between VSGS and 
reservoir patients. The diagnosis of cerebral palsy showed significant correlation with 
lower DQs. Further multi-institutional study would elucidate these trends across 
hospitals. 
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32. Blood Brain Barrier Damage 
Predicts Perihematoma Edema 
Volume in Intracerebral 
Hemorrhage 
Mariam Bhuiyan, MS2  
Mentor: Wendy Ziai, MD, MPH 
Clinical Research 
 
Background: Early blood–brain barrier damage after acute intracerebral hemorrhage 
(ICH) has been qualitatively linked to subsequent perihematoma edema (PHE) 
formation. In this quantitative study, it was investigated whether the degree of blood–
brain barrier damage evident on MRI scans was related to ICH and PHE volume in 
patients with acute ICH.  
 
Methods: Analysis was performed on a database of patients with acute ICH who 
underwent perfusion-weighted imaging with gadolinium within 7 days of ICH onset.  
Post-processing of the perfusion-weighted imaging source images was performed to 
estimate changes in blood–brain barrier permeability ipsilaterally within the 
perihematoma region and contralaterally in regions of white matter hyperintensity.  
Mean permeability derangement (MPD) was expressed as a percent of gadolinium 
leakage compared to intact tissue. CT images within 48 hours of MRI were analyzed for 
ICH and PHE volumes using computerized volumetrics. 
 
Results: Twenty-two patients were identified, 16 of whom experienced spontaneous 
ICH, and 6 of which were classified as other etiology. The MPD (±SDs) was 14.9.±16.4% 
ipsilateral to ICH and 14.8±21.6% contralateral to ICH (P=0.64). PHE volume was 
predicted by perihematoma MPD (β=10.49 [1.11 to 19.86]) and ICH volume (β=0.84 
[0.77 to 0.92]). Permeability was non-significantly higher in patients with 
intraventricular hemorrhage extension (18.6±29.7 vs. 14.0±13.2) and with systemic 
infection (24.2±23.9% vs. 12.2±13.8%).  Permeability was not correlated with low 
density lipoprotein level or statin use.  
 
Conclusion: A perfusion-weighted imaging–derived index of blood–brain barrier damage 
measured during acute ICH is increased in both the perihematoma region and 
contralateral hemisphere, and is significantly associated with perihematoma edema 
volume. It is hoped that the results of this study will play a role in improving the 
accuracy and timeliness of ICH diagnosis. 
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33. Evaluation of Cerebrospinal 
Fluid Dynamics and External 
Ventricular Drain Management 
for Intraventricular Hemorrhage 
Mariam Bhuiyan, MS2  
Mentor: Wendy Ziai, MD MPH 
Clinical Research 
 
Background: Acute obstructive hydrocephalus secondary to spontaneous 
intraventricular hemorrhage (IVH) requires early cerebrospinal fluid (CSF) drainage to 
reduce intracranial pressure. In this study, we characterize CSF dynamics, strategies, and 
impact on end of treatment (EOT) IVH volume. 
 
Methods: Prospective analysis of CSF output in 500 patients enrolled in the CLEAR III 
trial, a multicenter, double-blind, randomized study comparing external ventricular 
drain (EVD) + intraventricular recombinant tissue plasminogen activator (rtPA) versus 
EVD + placebo for treatment of IVH and intracerebral hemorrhage volume <30cc. CSF 
output was recorded every 4 hours until 7 days post randomization, and compared by 
clinical and radiological variables. 
 
Results: Daily median CSF output in the first week was 188cc (IQR:  125, 252).  
Maximum daily EVD drip settings were <10mmHg in 27.8%, =10 in 44.1% and >10 in 
28.1%. Independent predictors of higher daily CSF output after adjustment for initial IVH 
volume (p=0.04) were lower drip setting (p<0.001), lower age (p<0.001), male sex 
(p=0.03), dual EVD (p=0.005), CSF protein (p<0.001) and intracranial pressure>20mmHg 
(P=0.007).  Both EOT IVH volume and change in IVH volume were independently 
associated with total CSF output (P=0.004/<0.001, respectively) and initial IVH volume 
(P<0.001/<0.001)). Early opening of 3rd and 4th ventricle (P=0.03) was associated with 
lower EOT volumes, while CSF protein (P=0.02) and side of EVD ipsilateral to largest IVH 
(P=0.04) were associated with change in IVH volume. Shunting for hydrocephalus was 
performed in 18.6% over 1 year follow-up and was associated with higher total CSF 
output over first week (P<0.001). 
 
Conclusion: We conclude that EOT IVH volume and IVH volume reduction are important 
surrogate endpoints which are related to CSF dynamics and that VP shunt requirement 
in spontaneous IVH can be predicted by early CSF output levels. These results permit 
future correlation of CSF output with treatment for IVH (rtPA versus placebo) with 
upcoming unblinding of the trial. 
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34. A Typology of Latina Female 
Sex Workers in Baltimore, 
Maryland 
Marina  Palma Lima, MS1  
Mentor: Kathleen Page, MD 
Clinical Research 
 
Background: Latinos are the fastest-growing population in the US, and Baltimore Latinos 
are younger, more male, and more transient than other established Latino-American 
populations. Latinos are at higher risk for HIV and STIs, and tend to present later in 
disease progression. A large proportion of male Latino immigrants, in Baltimore and 
elsewhere, report engaging in sex with a female sex worker (FSW). We conducted this 
study to better characterize the role of Latina female sex workers in Baltimore in order 
to inform HIV prevention outreach and educational initiatives. 
 
Methods: We conducted in-depth interviews with 14 Latina female sex workers who 
serve Latino clients in Baltimore, Maryland. All interviews were audio recorded, 
transcribed, and translated from Spanish into English. Transcripts were coded for 
emerging themes using a modified thematic constant comparison approach. 
 
Results: A typology of FSW venues in Baltimore was identified, primarily involving street 
workers, bar workers, and casual sex workers, each with differing risk profiles. Four 
major themes emerged in the interviews with FSW: normalization of transactional sex in 
the Latino community; children and family as a motivation to enter sex work and to 
ensure safety; a need for immigrant-specific mental health resources; and low 
perception of risk of HIV/STIs and sexual violence.  
 
Conclusion: FSW is a common occurrence within our Latino community. By better 
characterizing risk profiles of Latina FSWs and their clients, we hope to better tailor 
health outreach and educational programs to fit their needs. We hope that in 
acknowledging and understanding this often overlooked population, we can help 
develop better programs to work towards reducing the disparity in Latino HIV 
prevalence and outcomes.  
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35. Risk Factors associated with 
short-term complications and 
mortality after pediatric spinal 
arthrodesis 
Nancy Abu-Bonsrah, MD/PhD or Student in Residence  
Mentor: Daniel Sciubba, MD 
Clinical Research 
 
Background: Spinal arthrodesis is routinely performed in the pediatric population. 
However, there is limited data on the short-term outcome of pediatric spine fusion 
patients for all indications. 
 
Methods: The Pediatric NSQIP database was queried for all patients undergoing spinal 
arthrodesis from 2012-2014 using specified CPT codes. Patient demographics, 
comorbidities, BMI, ASA classification, operative time were abstracted. Short-term 
mortality, complications, reoperation and readmission rates were also noted. Univariate 
and multivariate analyses were performed to delineate patient risk factors that 
influence short-term mortality, complications, reoperation and readmission rates. 
 
Results: We identified 4,420 pediatric patients who underwent spinal arthrodesis. 
Common indications for surgical intervention included acquired/idiopathic scoliosis or 
kyphoscoliosis (71.2%) and neuromuscular scoliosis (15.6%). Mean patient age was 13.7 
(±2.9) years and 70% were female. Overall 30-day mortality was 0.14%, with a 3.6% 
unplanned re-operation rate, a 3.0% unplanned re-admission rate and a 9.0% 
complication rate. Univariate analysis for factors associated with a reoperation revealed 
that female gender, ventilator dependence, current pneumonia, need for oxygen 
support, structural pulmonary or airway abnormality, esophageal/gastric/intestinal 
disease, cerebrovascular accident, stroke or traumatic/acquired brain injury with 
resulting neurological deficit, seizure, developmental delay, cerebral palsy, 
neuromuscular disorder, intraventricular hemorrhage, wound infection, need for 
nutritional support and unplanned intubation increased the likelihood of reoperation 
(p<0.05). Multivariate analysis showed that female gender and the presence of 
pulmonary comorbidities significantly increased the odds of reoperation, with 1.43 and 
1.78 odds ratios, respectively. 
 
Conclusion: In the NSQIP database for pediatric patients undergoing spinal arthrodesis 
for all causes, there was a 3.6% unplanned re-operation rate, a 3.0% unplanned re-
admission rate and a 9.0% complication rate. Also, female gender and the presence of 
pulmonary comorbidities were associated with an increase in the likelihood of 
reoperation. This analysis provides physician data for risk stratification of pediatric 
patients undergoing spinal arthrodesis allowing for optimization of care. 
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36. Quantitative assessment of 
gastric perfusion following 
Bariatric Arterial Embolization 
in porcine model 
Percy Genyk, MS2  
Mentor: Dr. Clifford Weiss 
Clinical Research 
 
Background: Bariatric Arterial Embolization (BAE) has been shown to decrease weight 
gain and alter hunger and satiety hormones in animal models. However, quantitative 
evaluation of changes in the perfusion state in the fundus post-embolization has not yet 
been established. The aim of this study is to describe a new technique to measure and 
analyze post-embolization effects on blood volume in porcine animal model. 
 
Methods: BAE was performed in four juvenile swine. Fundal arteries were embolized 
with 100-300μm Embospheres (Merit Medical) to stasis. C-arm CTs (8s DSA, 210° 
rotation, 0.5°/step, AXIOM Artis Zee; Siemens Healthcare) were acquired with an IA 
celiac injection protocol (20-25% contrast @4cc/s for 48cc, with 2/3s manual x-ray 
delay) prior to BAE and repeated immediately after BAE and at 16 weeks post-BAE. C-
arm CTs were then reconstructed using a specialized reconstruction algorithm that 
automatically detects arterial input function to create parenchymal blood volume (PBV) 
maps (Syngo DynaPBV Body; Siemens Healthcare). PBV maps were evaluated by placing 
regions of interest in PBV maps (Siemens syngo X workstation) in 6 sectors 
encompassing the fundus, body, and antrum of the stomach.  Statistical significance was 
determined by comparing between time points and animals using analysis of variance 
with repeated measures. 
 
Results: Immediately after BAE, PBV was visually decreased in fundal regions. PBV 
(measured as ml/1000 ml tissue) decreased post-embolization (from 32.9±1.08 to 
18.1±1.08) and did not recover at 4 months post-embolization (19.4±1.18). Because of 
different degrees of regional embolization, no distinct pattern of decreased blood 
volume was demonstrated by sector in the limited number of animal studies. 
 
Conclusion: The c-arm CT PBV imaging technique can provide a quantitative assessment 
of the effects of BAE in porcine animal model. Current data suggests perfusion may be 
modulated long-term post-embolization. This technique may provide a tool by which 
variables in BAE can be assessed in a quantitative fashion. 
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37. Time course of response and 
predictors of outcome after 
endoscopic craniectomy with 
helmeting for infants with 
sagittal craniosynostosis 
Qiuyu Jin, MS2  
Mentor: Edward Ahn, MD 
Clinical Research 
 
Background: Endoscopic craniectomy followed by helmeting is an effective surgical 
treatment for sagittal synostosis in young infants. The optimal timing of helmeting 
remains unknown, but important to determine for cost and quality of life 
considerations.  
 
Methods: We analyzed retrospectively-collected information for 31 sagittal synostosis 
patients treated at our institution with endoscopic craniectomy and helmeting from 
2008 to 2014. Our primary outcome is the cephalic index at last follow-up (CIF). Non-
linear mixed effects model was used to fit the CI over time. 
 
Results: Mean age at surgery was 2.6 months. Mean length of follow-up was 2.7 years. 
Mean helmeting duration was 10.4 months. Mean CI was 0.68±0.04 at baseline (CI0) 
then increased to 0.83±0.04 at maximum (CIMax, p<0.0001), which was attained after a 
mean of 8 months of helmeting. Afterward, patients exhibited a plateau in their mean CI 
while still wearing the helmet for a mean of 2.4 months.  After helmet discontinuation, 
the mean CI demonstrated a retraction to 0.78±0.04 at last follow-up (CIF, p<0.0001). 
CIF was correlated with CI0 (r=0.5, p=0.0045) and CIMax (r= 0.8, p=0.0001).  Longer 
helmet duration did not correlate with higher CIF. We used a multivariate linear model 
to describe CIF as a formula, where CIF=0.24+0.04*CI0–0.02*M+0.63*CIMax+ε (M=0 if 
the helmet was removed prior to achieving CIMax and M=1 if the helmet was removed 
after achieving CIMax). 
 
Conclusion: Our findings demonstrate that CIMax is reached after about 8 months of 
helmeting and there is a retraction after helmet removal, typically toward normal range.  
The highest outcome predictors were CI0 and CIMax. Further study would need to 
determine whether helmet duration impacts outcome after CIMax is reached. 
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38. Laryngotracheal 
Manifestations of 
Autoimmune Disorders 
Rebecca DiBiase , MS2  
Mentor: Alexander Hillel, MD  
Clinical Research 
 
Background: Autoimmune conditions manifest with chronic inflammation, which often 
leads to scarring and debilitation. Research suggests that trends in the upper airway 
manifestations of different autoimmune conditions exist. However, literature examining 
the intersection between rheumatology and laryngology is sparse.  
 
Methods: A billing search identified 124 otolaryngology patients at Johns Hopkins 
Hospital with autoimmune conditions. Variables extracted for each patient covered 
demographic information, comorbidities, laboratory values, chief and secondary 
complaints, associated symptoms, laryngological diagnoses, and treatment approaches.  
 
Results: Total numbers of patients included: 18 rheumatoid arthritis (RA), 36 
granulomatosis with polyangiitis (GPA), 29 sarcoidosis, 23 Sjogren’s syndrome, and 18 
scleroderma. Dyspnea and dysphonia were the most common chief complaints in 
sarcoidosis, GPA, and RA patients, while scleroderma patients presented with a 
relatively equal prevalence of dyspnea, dysphagia, and dysphonia. Patients with every 
condition except RA had heightened incidences of associated sinonasal symptoms. 
Sarcoidosis, GPA, and Scleroderma patients also commonly displayed pulmonary 
manifestations, and arthralgias co-presented in an average 70.7% of Sjogren’s, GPA, RA, 
and scleroderma patients. Reflux was present in 62% of sarcoidosis patients, and 100% 
of scleroderma patients. The most prevalent laryngeal diagnoses by autoimmune 
condition were: 17.2% edema/thickening in sarcoidosis; 17.4% muscle tension 
dysphonia in Sjogren’s, 66.7% subglottic stenosis in GPA, 22.2% subglottic and tracheal 
stenosis in RA, and 27.8% muscle tension dysphonia in scleroderma. While close to 
100% of the patients studied were treated with immunosuppressant medications, voice 
therapy was another common treatment method, used in 31% of sarcoidosis, 34.8% of 
Sjogren’s, 50% of RA, and 77.8% of scleroderma patients. GPA and RA patients were also 
the most likely to undergo laryngeal surgery (63.9% and 61.1%, respectively).  
 
Conclusion: Laryngotracheal manifestations of autoimmune disease present in patterns 
dependent on the underlying condition. This can aid rheumatologists and 
otolaryngologists in identifying and appropriately referring at-risk patients.  
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39. Computer Aided Design and 
Manufacturing in Non-syndromic Cranial 
Vault Reconstruction Is Not Associated 
with Improved Surgical Outcomes: A 
Single-Institution’s Experience 
Regina Cho, MS2  
Mentor: Amir Dorafshar, MBChB, FACS, FAAP 
Clinical Research 
 
Background: The development of computer-assisted design and manufacturing 
(CAD/CAM) surgery has been described as one of the most innovative new 
developments in craniofacial surgery. Advocates argue that it will revolutionize 
craniofacial reconstruction because it combines both the art of surgical craniofacial 
modeling and additive manufacturing. In fact, recent case reports and series argue that 
the benefits of the CAD/CAM technique are several-fold: decrease in operative time, 
decrease in blood loss, fewer osteotomies, and better aesthetic outcome. However, 
despite its rapidly growing use, there is a paucity of data exploring whether CAD/CAM 
use improves surgical outcomes over conventional methods. 
 
Methods: A matched case-control study was conducted for patients with non-syndromic 
craniosynostosis (NSC) who underwent primary cranial vault remodeling from 2009-
2015. Patient demographics and characteristics were recorded. Postoperative outcomes 
were assessed by assigning each procedure to a Whitaker category. Secondary post-
operative outcomes were recorded including complications, operative time, and length 
of stay. We used parametric and non-parametric statistical tests for matched data to 
assess the association between use of CAD/CAM and surgical outcomes. 
 
Results: A total 40 patients were identified in this study period. CAD/CAM-cases (n = 20) 
and matched controls (n = 20) did not differ in baseline characteristics. Whitaker scores 
of 2 or more were more common in CAD/CAM-cases (25%), than controls (5%), which 
was statistically significant (p=0.046). However, among secondary outcomes, we found 
no difference in intra-operative and post-operative complications between CAD/CAM-
cases and controls. Although the use of CAD/CAM was associated with shorter length of 
stay (p=0.016), there was a trend towards longer operative time with the use of 
CAD/CAM (p=0.052). 
 
Conclusion: Our findings provide evidence that CAD/CAM may not improve the 
efficiency of craniofacial reconstruction and help optimize surgical outcomes. 
Furthermore, our findings support the conclusion that CAD/CAM-use, due to its inherent 
high costs, may also not be cost-effective. 
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40. The Effect of 
Preoperative Warm-Up 
Exercises on Intraoperative 
Performance and Patient 
Outcomes 
Robert Tamai, MS2  
Mentor: Kimberley Steele, MD, PhD 
Clinical Research 
 
Background: Previous research shows that different types of preoperative laparoscopic 
warm-up exercises improve intraoperative performance.  However, it is unknown which 
type is more effective and whether these exercises affect patient outcomes.  Our goal is 
to investigate the effects of preoperative warm-up exercises on intraoperative 
laparoscopic performance and, secondarily, on patient outcomes.  We aim to determine 
if this effect varies between two different types of warm-up exercises. 
 
Methods: All general surgery residents were recruited for this IRB-approved randomized 
study.  Each participant was randomized to perform 5 consecutive cases in each of the 3 
arms of the study (laparoscopic simulation warm-up, mobile cell phone game warm-up, 
and no warm-up) for a total of 15 trials.  Participants performed the warm-up exercise 
for 10 minutes within 1 hour prior to the operation.  After each case, the participant and 
the attending surgeon, who were blinded to the use of preoperative warm-up, rated the 
intraoperative performance on 3 validated global rating scales. Patient outcome 
measures, including length of stay and wound infection incidence were recorded. 
 
Results: Preliminary data were obtained from 4 participants with a total of 4 cases.  
There was an improvement in both self-reported and attending surgeon evaluated 
depth perception, bimanual dexterity, and efficiency of movements when participants 
performed warm-up exercises.  Laparoscopic simulation warm-up and mobile cell phone 
game warm-up showed similar improvement when compared to no warm-up.  
 
Conclusion: Preoperative warm-up is associated with improvements in intraoperative 
surgical performance.  We expect continued evaluation of this study to further elucidate 
this trend and explore its impact on patient outcomes.  With our findings, we hope to 
demonstrate that surgical performance and patient outcomes can be enhanced through 
structured warm-up activities. 
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41. Characterizing antibiotic 
sensitivity patterns of 
superficial skin processes 
Sheryl-vi Rico, MS2  
Mentor: Bernard Cohen, MD 
Clinical Research 
 
Background: Impetigo and staphylococcal scalded skin syndrome (SSSS) are superficial 
skin processes – both of which may involve Staphylococcus aureus as a causative agent.  
A 2014 retrospective chart review investigated antibiotic susceptibility patterns in SSSS 
cultures at the Children's Hospital of Philadelphia between 2005 and 2011; among a 
small cohort of 21 SSSS cases and their bacterial cultures, the group reported almost 
half containing clindamycin-resistant S. aureus (10/21 or 48%), a majority of oxacillin-
sensitive S. aureus (MSSA, 18/21 or 86%) and a decent portion of oxacillin-resistant S. 
aureus (MRSA, 3/21 or 14%). 
 
Methods: We propose a retrospective chart review of all patients of Johns Hopkins 
Hospital between January 2010 and June 2015 who: 
• Received the diagnosis with SSSS at the age of 21 or younger 
• Received the diagnosis of bullous impetigo (BI) or impetigo at the age of 21 or younger 
to investigate microbiological culture patterns and antibiotic sensitivities of bacterial 
organisms which cause SSSS and BI/impetigo in a larger cohort of patients.  Preliminary 
estimates of the number of charts available for review are approximately 500.  
After the chart review and construction of a data set, we compared demographic and 
clinical characteristics between these groups and performed within-group analyses.  
Biostatistical analyses, conducted through R, compared incidence of SSSS and 
impetigo/BI in relation to demographic characteristics (e.g. frequency of each superficial 
skin condition across sex or age at diagnosis).   
Collecting information microbiological characteristics and clinical management practices 
are initial steps to evaluating patient care of these related superficial skin processes. 
 
Results and Conclusion to follow. 
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42. Causative factors for 
completed suicide 
Sina Shahamatdar, MS2  
Mentor: Thomas M. Hyde, M.D., Ph.D. 
Clinical Research 
 
Background: Suicide, the tenth leading cause of death in the USA and the third leading 
cause for those aged 15-24, is a public health crisis that has been challenging 
researchers and clinicians for years, evidenced by the stagnant rates of suicide in the 
past two decades. Furthermore, suicide rates are not evenly distributed throughout the 
population. Age, sex, race, and psychiatric diagnosis have been shown in large-scale 
epidemiology studies to differentially predispose certain populations to suicide. Thus, it 
is imperative that scientists take demographic variables into account when studying the 
neurobiology of suicide. 
 
Methods: In cooperation with the Maryland Office of the Chief Medical Examiner, 
Lieber Institute for Brain Development (LIBD) has been collecting the brains of 
individuals who have died in the state of Maryland with death by suicide. These brain 
tissues serve as a critical cornerstone of the neuropsychiatric, genetic, and clinical 
research conducted at LIBD. In this study, we assessed the demographic characteristics 
of the postmortem brain collection at LIBD with respect to census data and larger 
epidemiological studies of completed suicide. Validating the generalizability of LIBD’s 
brains will lend credibility to research that utilizes the tissues. 
 
Results: We determined that the suicide cases in the LIBD brain collection are 
representative of suicides nationwide for a wide array of demographic and clinical 
factors with two exceptions:  
1. Underrepresentation of suicide deaths from firearms. 
2. Underrepresentation of male suicides and overrepresentation of female suicides 
 
Conclusion: Despite these two deviations, the overall representativeness and 
generalizability of LIBD’s brain collection grants external validity to the research findings 
that utilize the brain tissues.  
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43. Determining the effect of 
aortic neck angulation on 
seal zones in endovascular 
AAA repair 
Sophie Wang, MS2  
Mentor: Mahmoud Malas, MD 
Clinical Research 
 
Background: Endovascular aneurysm repair (EVAR) has reduced mortality and morbidity 
of AAA repair compared with open surgery. However, severely angulated aneurysmal 
necks can lead to inadequate sealing of the endograft to the vessel wall, which is 
associated with adverse outcomes. This study aims to quantify the effects of pre-
operative neck anatomy on post-operative complications within the Pythagoras trial, the 
first to evaluate EVAR in highly-angulated necks. 
 
Methods: A retrospective analysis was performed on the 218 Pythagoras subjects. 
Proximal neck (PN) diameter, length, inner curve, outer curve, and angle were measured 
in pre-operative CT scans. An ideal seal zone (ISZ) was modeled with a virtual graft for 
which the above parameters were also calculated. A tortuosity index ((outer curve – 
inner curve)/ length) was calculated for both the PN and ISZ. The actual seal zone (ASZ) 
was assessed at 30 day post-op. Cases of complications, defined as type I/III endoleak, 
stent migration, or aneurysm expansion, were identified within the 5 year follow-up 
period and were compared to the complication-free group.  
 
Results: There were 58 cases (8.5%) of complications out of 678 follow-ups. 
Complicated cases were found to have larger diameter aneurysms (60.8±11.0 vs 
50.9±13.8 cm, p<0.001) and wider PNs than the complication-free cases (24.0±3.4 vs 
22.6±2.9 cm, p<0.001). The ASZ achieved and PN angles did not differ significantly 
across groups. 
The pre-operative ISZ tortuosity index was much higher (0.67±0.39 vs 0.50±0.30, 
p<0.05) in the complicated cases, whereas the PN tortuosity index did not differ. Over 
both groups, the percent difference between ASZ and PN was nearly double that 
between ASZ and ISZ overall (106±180 % vs 51±26%, p=NS).  
 
Conclusion: Complicated cases tended to have larger aneurysms and wider PNs, and 
modeling an ISZ helped better predict ASZ lengths achieved post-op than did traditional 
measurement of the PN. The ISZ tortuosity index may help predict complications post-
EVAR. 
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44. Postoperative Bleeding 
vs. Reexploration: Which is 
the Complication? 
Stephen Belmuskatov, MS2  
Mentor: William Baumgartner, MD 
Clinical Research 
 
Background: We hypothesized that reexploration for bleeding after cardiac surgery 
improves outcomes as compared to medical management alone. 
 
Methods: We reviewed the charts of all cardiac surgery patients operated on at our 
institution between 2010-2014. Patients reexplored for bleeding were propensity-
matched on 20 pre-/intraoperative and hourly postoperative chest tube output 
variables versus those managed medically. The primary outcome was a composite of 
morbidity or mortality sustained (excluding reexploration). 
 
Results: 5,016 patients were operated on between 2010 and 2014; there were 98 
reexplorations (2.0%). Bleeding sources were identified during reexploration in 49 (50%) 
of reexplored patients; the chest wall was most common (35% of identified sources). 
We matched 55 medically-managed bleeding patients to 55 reexplored bleeding 
patients; pairs were similar across all variables, including the proportion who received 
antiplatelets. Both non-reexplored and reexplored patients had similar primary and 
secondary outcomes (composite, 55% vs. 60%, p=0.56). In a secondary analysis, we 
matched 55 non-bleeding patients to the 55 medically-managed bleeding patients, and 
found that bleeding was associated with higher rates of 30-day mortality (4% vs. 15%, 
p=0.047), length of stay (12±8 vs. 20±14 days, p<0.001), ventilation > 24 hours (15% vs. 
50%, p<0.001), and our composite endpoint (22% vs. 55%, p<0.001). 
 
Conclusions: Despite the identification of a bleeding source in many reexplored 
patients, reexploration did not improve short-term outcomes as compared to similar 
patients who underwent similar operations and bled at a similar rate postoperatively. It 
appears that worse outcomes seen in patients reexplored for bleeding result from 
bleeding, not reexploration. 
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45. Circadian misalignment 
increases cardiovascular 
disease risk factors in humans 
Taylor Purvis, MS1  
Mentor: Frank A.J.L. Scheer, PhD 
Clinical Research 
 
Shift work is a risk factor for hypertension, inflammation and cardiovascular disease. 
This increased risk cannot be fully explained by classic risk factors. One of the key 
features of shift workers is that their behavioral cycles are typically misaligned relative 
to their endogenous circadian system. However, there is little information on the impact 
of circadian misalignment on cardiovascular disease risk in humans. Here we show—by 
using two 8-day laboratory protocols—that short-term circadian misalignment (12-h 
inverted behavioral and environmental cycles) adversely affects cardiovascular risk 
factors in healthy adults. Circadian misalignment increased 24-h systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) by 3.0 mmHg and 1.6 mmHg, respectively. 
These results were primarily explained by an increase in blood pressure during sleep 
opportunities (SBP, +5.6 mmHg; DBP, +1.9 mmHg) and to a lesser extent by raised blood 
pressure during wake periods (SBP, +1.6 mmHg; DBP, +1.4 mmHg). Circadian 
misalignment decreased wake cardiac vagal modulation by 8-15%, as determined by 
heart rate variability analysis and decreased 24-h urinary epinephrine excretion rate by 
7%, without a significant effect on 24-h urinary norepinephrine excretion rate. Circadian 
misalignment increased interleukin-6, C-reactive protein, resistin and tumor necrosis 
factor-α levels by 3-29%. We demonstrate that circadian misalignment per se increases 
blood pressure and inflammatory markers. This may help explain why shift work 
increases hypertension, inflammation and cardiovascular disease risk. 
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46. Predicting Readmission 
after Resection for Non-Small 
Cell Lung Cancer (NSCLC): A 
Progression Toward Prevention 
Trevor Davis, MS2  
Mentor: Stephen Yang, MD 
Clinical Research 
 
Background: Readmission following surgery is an important healthcare focus due to 
unnecessary expenditure and impact on patient care. We assessed factors associated 
with readmission and characterized readmissions for NSCLC patients who underwent 
lung resection. 
 
Methods: A hospital-based nested case-control study identified 92 cases and 203 
controls from a prospectively maintained database of 1200 patients who underwent 
lung resection for stage I-III NSCLC between 2002-14. Multiple logistic regression was 
used to analyze factors associated with 30-day readmission. 
 
Results: The 30-day readmission rate was 7.67% (92/1200).  Median postoperative 
length of stay (LOS) was 6 days among readmits compared to 5 days for non-readmits. 
Readmits experienced a greater proportion of intraoperative complications (12% vs. 
2.5%; p=0.001), ICU readmissions (13% vs. 3.5%; p=0.002), and OR returns during index 
stay (6.5% vs. 1.5%; p=0.02). Furthermore, 47% (43) experienced at least one 
postoperative complication (POC) versus 19% (38) for non-readmits (p=0.001). The most 
common POCs experienced by readmits were pulmonary (22%, 20/92) followed by 
cardiac (14%, 13/92). Readmits were more likely to be discharged with an unresolved 
POC per discharge notes (32% vs. 4%; p<0.001). In multivariate regression, discharge 
with unresolved complications was associated with statistically significant odds of 30-
day readmission (AOR 7.30; 95% CI [3.03-17.57]; p<0.001). The median length between 
index surgical discharge and initial readmission was 12 days (IQR 7-18 days) regardless 
of complication status at discharge. Of the 92 readmits, 10% (9) had multiple 
readmissions within 30 days. Among the 60% (55) readmitted for reasons related to 
their index surgery, 73% (40) had a pulmonary complication. 
 
Conclusion: Postoperative complications unresolved at time of discharge are associated 
with increased odds of 30-day readmission. Regardless of discharge status, however, a 
majority of readmitted patients returned with a complication related to their index 
surgery. This study demonstrates that complications not sufficiently addressed prior to 
discharge increase the risk of readmission. 
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47. Association Between Lung 
Clearance Index and Physical 
Activity in Adolescents and 
Young Adults with Cystic Fibrosis 
Tyler Herzog, MS2  
Mentor: Pamela Zeitlin, MD PhD 
Clinical Research 
 
Background: Daily exercise is recommended for patients with cystic fibrosis (CF) to slow 
lung function decline. Lung clearance index (LCI), as measured through Multiple Breath 
Washout, is a sensitive test for detecting early abnormalities in lung function and is 
currently used in research trials across the US. As there are few studies on the 
relationship of LCI and physical activity, the purpose of this study was to examine the 
association between LCI and physical activity in CF patients. 
 
Methods: Sixty adolescents with CF are being recruited for an outpatient fitness training 
program designed to optimize the habit of exercise. As a part of the larger study, we are 
measuring lung function (LCI and Forced Expiratory Volume in 1 second or FEV1), 
exercise capacity (Modified Shuttle Walk Test) and self-reported physical activity 
(Habitual Activity Estimation Scale). Baseline data of these measures was analyzed using 
Spearman’s rank correlation tests. 
 
Results: Early analysis of the first subjects (n=12, 4 females, age 12-17 years, 2 subjects 
did not have LCI data) showed a trend between higher exercise capacities and better 
lung function as measured by FEV1 (r= 0.37, p=0.23), LCI 2.5 (r= -0.44, p=0.21), and LCI 
5.0 (r= -0.36, p=0.31), but none of these trends approached significance. Subjects who 
self-reported more hours of daily activity had a non-significant trend toward worse lung 
function using FEV1 (r= -0.26, p=0.41). No correlation was found between self-reported 
daily activity and lung function using LCI 2.5 (r= -0.01, p=0.97) and LCI 5.0 (r= 0.03, 
p=0.93). 
 
Conclusion: Our early analysis suggests there may be an association between better 
lung function and increased exercise capacity, but there does not appear to be an 
association between self-reported physical activity and LCI. A larger sample size after 
additional recruitment may help define the relationship between physical activity and 
lung function measures. 
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48. Motivators, barriers, and 
facilitators to weight loss and 
behavior change among African 
American adults in Baltimore City: 
a qualitative analysis 
William Coe, MS2  
Mentor: Lawrence Cheskin, MD, FACP  
Clinical Research 
 
Background: The rate of obesity among African American (AA) adults in Baltimore City, 
MD is more than twice that of White adults. This racial disparity is compounded by 
evidence showing that AA adults achieve smaller amounts of weight loss than their 
White counterparts when exposed to the same behavioral weight loss intervention and 
are more likely to regain weight during long-term follow-up. 
 
Methods: Two focus groups, one male and one female, were conducted among obese 
AA adults in Baltimore City to identify perceived motivators, barriers, and facilitators to 
weight loss and behavior change. A semi-structured format with a standardized set of 
open-ended questions was used to stimulate discussion. Data were transcribed and 
analyzed for major themes or patterns that arose during discussion, and a system of 
coding was developed using the social ecological model. 
 
Results: In both the male and female focus groups, key motivators to weight loss and 
behavior change included the desire to achieve good health, inner drive and self-
determination, a concern for longevity and quality of life, and family. Common barriers 
included health concerns and physical limitations, seeking immediate versus delayed 
gratification, a lack of interpersonal and community support, cost, and the 
disproportionate availability of unhealthy to healthy food options. Common facilitators 
included establishing specific weight loss goals and strategies, increasing health-related 
knowledge and educational resources, encouraging weight loss partners, offering a 
program that provides access to healthy food, expanding community resources, and 
streamlining healthcare services. Of note, while female participants felt that having 
access to personal transportation could promote weight loss, male participants felt that 
transportation was a barrier to weight loss because it limited exercise and increased 
exposure to unhealthy food options. 
 
Conclusion: Results from this qualitative research study may be used to guide the 
development of innovative and culturally relevant weight-loss interventions for similar 
urban minority populations. 
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49. Which clinician questions 
elicit accurate disclosure of 
antiretroviral non-adherence 
when talking to patients? 
Wynne Callon, MS3  
Mentor: Mary Catherine Beach, MD 
Clinical Research 
 
Background: Antiretroviral (ARV) medication adherence is critical for HIV-positive 
patients. This study evaluated how clinicians assess ARV medication adherence in 
clinical encounters and which questions elicit accurate responses. 
 
Methods: We analyzed audio-recorded encounters between 34 HIV providers and 58 
patients reporting ARV non-adherence in post-encounter interviews. We transcribed 
encounters, conducted a conversation analysis to characterize the types of questions 
used to assess adherence, and evaluated the frequency with which each question type 
elicited accurate disclosure.  
 
Results: We excluded 16 visits because providers knew about patient non-adherence 
prior to the visit or patients disclosed non-adherence unprompted by providers.  In the 
remaining 42 visits, 4 providers did not discuss ARVs (10%), 6 discussed ARVs but did not 
elicit an accurate disclosure of non-adherence (14%), and 32 discussed ARVs which 
prompted accurate disclosure (76%).  Clinicians asked 75 ARV-related questions (mean 
1.8 questions/visit).  Questions were classified into 4 categories: 1) clarification of 
medication regimens (“Are you still taking the Combivir?”); 2) broad (“How’s it going 
with your meds?”); 3) positively-framed (“Are you taking your medications regularly?”); 
4) negatively-framed (“Have you missed any doses?”).  Frequencies of the 75 questions 
were as follows (disclosure rates in parentheses): 23 clarification (13%), 12 broad (33%), 
17 positively-framed (29%), and 23 negatively-framed (87%). Negatively-framed 
questions were 3.8 times more likely to elicit an accurate response than all other 
question types (p<0.0001). 
 
Conclusion: Most providers elicited accurate disclosure from non-adherent patients, but 
a substantial minority either did not ask or did not elicit disclosure. Providers can 
improve the probability of disclosure by asking directly about missed doses.  
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50. Crowdsourcing to 
interpret whether glaucoma 
is present on fundus 
photographs of the optic 
nerve 
Xueyang (Sarah) Wang, MS2  
Mentor: Christopher Brady, MD 
Clinical Research 
 
Background: Glaucoma is the second leading cause of blindness worldwide, and 
screening efforts are resource-intensive. Crowdsourcing engages individuals in the 
community to complete tasks collectively. We assessed the accuracy of crowdsourcing 
for grading optic nerve images for glaucoma using Amazon Mechanical Turk (AMT) 
before and after providing a training module.   
 
Methods: Images (n=60) from three large population studies were graded for glaucoma 
status (Definite, Probable, Possible, No Glaucoma). In the baseline trial, users on AMT 
(Turkers) graded optic nerve photos for glaucoma after consulting sample images. Then, 
Turkers were given a 26-slide training and had to pass a short quiz in order to grade the 
images. Each image was graded by 10 unique Turkers for $0.10 per image. The mode of 
Turker grades for each image was compared to the expert grade to determine grading 
accuracy and sensitivity and specificity.  
 
Results: In the baseline study, 19 images (32%) were graded correctly, with κ=-0.0327 
indicating poor agreement. The area under the curve (AUC) of the receiver operating 
characteristic (ROC) curve was low, 0.51 (95% CI = 0.36-0.65). After taking an average of 
less than 25 minutes to complete the training module and pass the quiz, 19 unique 
Turkers performed 600 gradings in under 28 hours for under $130. The post-training 
Turkers graded 33 images (55%) correctly, with κ=0.3333, and AUC of 0.7552 (95% CI = 
0.64-0.87). 
 
Conclusion: Turkers graded 60 optic nerve photos quickly and at low cost pre- and post-
training. Turker grading accuracy, sensitivity and specificity all improved after 
completing the training module and passing the quiz. More work is needed to improve 
grading accuracy through optimized training and image presentation. With effective 
training, crowdsourcing may be an efficient tool to screen retinal images for glaucoma, 
which may lead to earlier detection of disease for individuals at risk.  
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51. WhiskEyes: A low-cost, 
attachable force sensor for 
the white cane to improve 
navigation for the blind 
Yoon Lee, MS2  
Mentor: Peter Gehlbach, MD PhD 
Clinical Research 
 
Background: The white cane is a simple navigation tool for the blind. However, it is not 
designed to detect obstacles above the knee, often leading to trunk and head-level 
injuries. There are more advanced navigation devices with a broader detection range 
than a cane, but many are too expensive or bulky. Therefore, there is an unmet need for 
a low-cost device that allows the blind user to detect obstacles above the knee.  
 
Methods: We developed an attachable force sensor for a cane, which would be 
activated when an obstacle deflects the sensory element and stimulates a vibrating 
motor. Our research question was whether if this sensor was reliable in detecting 
obstacles. We calibrated the device with varying amounts of weights placed on it and 
measuring the voltage output. We also recorded the voltage as we loaded and unloaded 
the device to the same force in order to test hysteresis, a property that would cause a 
change in the output despite the same input.   
 
Results: The calibration curve was linear from 0.3 N to 2 N, demonstrating that this 
force sensor could detect and distinguish forces in this range; however, it could not 
detect a force lower than 0.3 N. There was hysteresis of 0.01 N.  
 
Conclusion: This device prototype demonstrates the possibility of a low-cost sensor that 
can be activated based on the force detected. The hysteresis can be improved for future 
prototypes by using a non-plastic material. Future work in human testing is needed to 
understand the appropriate sensitivity of the device for a blind user and whether the 
addition of this device can improve navigation in the blind compared to the cane alone.  
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52. Versatile Molecular 
tagging of NDRG1 with SNAP-
tag technology 
Zhen Lu, MS1  
Mentor: Kachhap, Sushant Ph.D. 
Clinical Research 
 
SNAP-tag is a 20kDa versatile protein tag that can be linked to any nucleotide sequence. 
When fused to a protein, the SNAP-tag acts as a molecular linker to an array of 
molecules such as, but not limited to, fluorescence probes, biotin, and synthetic 
compounds that are difficult to introduce genetically. An immediate advantage of the 
SNAP-tag as opposed to traditional fluorescence proteins like GFP is temporal control, 
allowing the user to control the timing of fluorescence expression. SNAP-tag was fused 
to NDRG1, N-myc Down Regulated Gene 1. NDRG1 is a protein with putative 
involvement in metastasis suppression, endosomal trafficking, and interaction with 
surface molecule E-Cadherin, an important player in cancer metastasis. Two unique 
NDRG1-SNAPtag constructs were made (SNAP-tag at C and N terminals) via stitch PCR, 
and transfected into HEK293 cells with Lipofectamine 2000. Cells were then incubated in 
OPTIMEM + TMR-Star Red SNAP-tag substrate at various concentrations (.5uM, 1uM) 
for either .5hr or 1hr at 37C and 5% CO2 with rigorous washing. Cells were subsequently 
imaged in 37C, 5%CO2 chamber using 554nm confocal light. Transfected cells incubated 
in 1uM substrate for 1hr in experimental conditions yielded the best signal to 
background ratio. NDRG1-SNAP expression is seen in the cytoplasm, nucleus, and at the 
membranes. Intensity is greater in the cytoplasm, but there remain compartments that 
are void of any fluorescence. Furthermore, faint interactions with cytoskeleton, maybe 
actin, can be seen. In this case, fluorescence expression upon incubation of transfected 
cells with TMR-Star Red substrate allowed for live cell visualization in vitro, but other 
small molecules may be conjugated to the SNAP-tag-NDRG1 fusion protein for future 
work. Furthermore, a stable cell line with the fusion sequence integrated pseudo-
randomly into the genome can be generated to study the cell in more in vivo-like 
conditions.  
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Schistosomiasis and Bladder Cancer 
in Egypt: A Historical Analysis 
Afkera Daniel, MS2  
Mentor: Randall Packard, PhD 
History of Medicine 
 
Schistosoma haematobium, has an extensive history in Egypt, with certain regions of the 
country reporting infection rates as high as 70% during parts of the 20th century. This 
parasite has also been linked to bladder cancer since the late 1800s. However, little was 
done to elucidate a causal linkage between schistosomiasis and bladder cancer prior to 
the 1940s. This paper examines the reasons for this lack of attention, and the conditions 
that eventually stimulated research in Egypt on the connection between the two 
diseases. 
 
Through an extensive review of secondary literature, interpretation of primary sources, 
and archival research at the Rockefeller Foundation, I have been able to trace the 
history of the relationship between schistosomiasis and bladder cancer in Egypt.   
 
Much of the research spearheaded by imperial powers during the colonial era focused 
on maintaining the short-term health of agricultural workers crucial to the colonial 
economy. As a long term sequelae of infection, bladder cancer did not immediately 
impede the efficiency of this labor force. Thus, while research into schistosomiasis 
infection boomed throughout the colonial period, inquiry into its relationship to bladder 
cancer was stifled until power transitioned to Egyptians themselves and reforms took 
hold that brought Egyptian scientists to the forefront. 
 
Beginning in the 1940s, renewed interest in the link between schistosomiasis and 
bladder cancer followed an important shift in the structures that governed scientific 
research in Egypt and led to the ascendancy of Egyptian scientists and physicians. This 
shift changed research agendas. As public health and medical practitioners work globally 
to advance health systems, lessons learned from Egypt's early experiences in 
schistosomiasis control and bladder cancer intervention are a reminder of the 
importance of including of local scientific communities and internal organizations in the 
process of producing medical knowledge and public health infrastructures.  
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54. The Decline of Bacteriophage 
Therapy 
Andrew Flagg, MS2  
Mentor: Jeremy Greene, MD, PhD 
History of Medicine 
 
Background: Prior to the introduction of effective antibiotics in the early 1940’s, 
bacteriophage therapy offered hope for the treatment of infectious diseases. 
Bacteriophage therapy employed the use of lytic viruses grown against a particular 
strain of bacteria, given to the patient with the intent of destroying the offending 
bacteria and leaving human cells unharmed. Early bacteriophage generated much hype 
among both scientific and lay communities, and numerous companies took to 
manufacturing bacteriophage, but further research failed to show it provided any 
benefit over controls. Following a period of public criticism, bacteriophage faded into 
obscurity in the US. This paper seeks to revisit the decline of bacteriophage therapy in 
the context of the scientific attitudes of the time. 
 
Methods: Resources were compiled from medical journal archives, contemporary 
microbiology textbooks, and secondary literature. Archived correspondence from 
prominent bacteriophage researcher Dr. Ward J. MacNeal is used to provide an 
important perspective. 
 
Results: Bacteriophage, after the initial high hopes, became the target of the AMA’s 
early campaign to reduce exaggerated and unfounded pharmaceutical claims. The AMA 
Council on Pharmacy and Chemistry, the pharmaceutical regulatory body of the time, 
cited a lack of high-quality evidence as reason to deny bacteriophage the Council’s 
approval.  In an era before randomized controlled trials, this controversial move was 
part of an early trend of evaluating drugs with concrete evidence rather than a 
physician’s expert opinion. Further research reveals an array of arguments divided into 
camps of those who support and oppose the AMA, and those who viewed current 
knowledge as inadequate. 
 
Conclusion: Though bacteriophage’s decline has been attributed to its simple lack of 
clinical efficacy, this paper views the timeline in the context of the changing definition of 
clinical proof. By considering the different opinions of researchers at the time, another 
story emerges which suggests that bacteriophage therapy may have been prematurely 
abandoned. 
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55. From ‘Pseudo-Angina’ to 
‘True Angina’: William Osler 
and the diagnosis of heart 
disease in women 
Anna O'Kelly, MS2  
Mentor: Daniel Todes, PhD 
History of Medicine 
 
Background: Scholars of Dr. William Osler (1849-1919) have largely overlooked how 
Osler’s diagnosis of disease evolved during his career. This study addresses that gap, 
focusing on the changes in Osler’s diagnosis of angina in women. Two of his lecture 
series frame the investigation: “Lectures on Angina Pectoris and the Allied States” 
(1896) and “The Lumleian Lectures on Angina” (1910).  In the former, Osler outlined two 
ostensibly irreconcilable disease entities: Pseudo-Angina, a benign and predominantly 
female-specific condition, and True Angina. In the latter, however, he discredited the 
diagnosis of ‘Pseudo-Angina’ and argued instead that it was merely a milder variant of 
‘True Angina’. This study explores the diagnostic evolution leading to the reconciliation 
of this initial dichotomy. 
 
Methods: This research relies on primary sources from the Osler archives at McGill 
University, including Osler’s personal case notes, professional correspondences, 
relevant editions of his Principles and Practices of Medicine, and the two 
aforementioned lecture series. Secondary historical literature on hysteria, 
cardiovascular disease, and women’s health contextualize this investigation.   
 
Results: These sources reveal that Osler was increasingly uncomfortable with the 
apparent contradiction between the strict diagnostic definition of ‘True Angina,’ and the 
clinical presentation of his patients. Initially, the presence or absence of structural heart 
disease was critical in distinguishing between True and Pseudo-Angina. His growing 
uncertainty in accurately identifying structural disease, as well as changing sociomedical 
attitudes towards women and disease, blurred and eventually erased this distinction. 
 
Conclusion: Examining the evolution of Osler’s diagnosis of angina in women provides 
insight into his clinical methods and understanding of disease. It highlights how self-
reflection and clinical practice influenced his perception of disease, and tempers 
exceptionalist views by placing Osler's ideas in the context of broader shifts in medicine. 
In so doing, this study addresses a key perspective on Osler’s diagnosis of disease that 
has thus far been unexplored.  
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56.Women in antebellum 
American bedside medicine: 
a study of cases 
Judith Vick, MS2  
Mentor: Mary Fissell, PhD 
History of Medicine 
 
In the twenty-first century, we often use genetic explanations to explain what makes a 
woman a woman and a man a man. Two X’s – female; X and a Y – male. In the 
nineteenth century, this explanatory framework did not exist, but others certainly did. 
This project explores the question: How did nineteenth-century American medical 
practitioners understand sex differences, as evidenced by case histories published in 
American journals? In narratives of patients with anatomical ambiguities such as 
abnormal external genitalia, many 19th century physicians claimed the ovary as the 
feature that defined a woman, akin to the XX chromosome today. Many writers 
connected “feminine” qualities, such as sexual appetite; feminine countenance; and the 
“catamenial effort,” as derived from the ovaries. However, other authors did not 
consider the ovary definitive, and relied more heavily on social evidence to determine a 
patient’s “true sex.” 
 
Historian Alice Dreger has analyzed the creation of a science of sex difference in Europe 
(naming the late 19th century the “age of the gonads”) and Elizabeth Reis has examined 
the treatment of hermaphrodites in the United States. My work builds on this 
scholarship, exploring how individual American practitioners negotiated sex difference 
at the bedside and how they represented those encounters in case narratives. As Steve 
Stowe has demonstrated, cases are a rich source for examining the deployment of 
medical knowledge – and antebellum American journals are replete with such 
narratives. Reading such cases closely, I explore how doctors struggled with 
extraordinary patients who did not look as textbooks predicted; gain some insight into 
the nature of the patient-practitioner relationship; and glean some understanding of the 
patients’ perspectives.  By better understanding nineteenth-century categories of 
womanhood, patienthood, and physicianhood, I hope to sharpen our understanding of 
what it means to be a woman, a patient, and a physician today.  
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57. “DH v the Czech Republic”: How 
Litigation Brought Forth by NGOs 
and Human Rights Groups Changed 
Diagnostic Practices Affecting 
Children in the Czech Republic 
Maya Siegel, MS2  
Mentor: Marta Hanson PhD  
History of Medicine 
 
The purpose, utility, and possible misuse of intelligence testing has been debated since 
its invention in the early 20th century. In 1999, the court case DH v the Czech Republic 
was filed in the European Court on Human Rights (ECHR) on behalf of eighteen Roma 
children, arguing that testing and diagnosing children disproportionately affected 
minority children, denying them equal access to education. In the preceding decades, 
intelligence testing – including the Weschler Intelligence Scale for Children-III (WISC-III) 
– was included in psychological evaluations that diagnosed children with mild mental 
disabilities (MMD). Roma children were 27 times more likely to receive the diagnosis of 
MMD and sent to schools for the mentally disabled. This contributed to a continuing 
cycle of poverty amongst the Roma minority. In 2007, the court ruled on behalf of the 
Roma children. The Czech Government took another eight years to change its policy and 
laws on diagnosing children, and by 2016 is expected to have implemented inclusive 
education reforms.  
 
This research aims to review the recent history of intelligence testing in the Czech 
Republic and investigate how human rights groups, NGOs, and a court ruling played a 
role in changing diagnosing practices. ECHR archives, court documents, and human 
rights reports were accessed electronically, and interviews were conducted in Central 
Europe with representatives of the parties involved. Supplemental documents were 
provided by those interviewed. 
 
There is consistent evidence from 1999-2015 that by pressuring the Czech Government 
through lobbying and litigation, human rights groups and NGOs fundamentally 
challenged both the MMD diagnosis and the validity of intelligence testing technologies 
(e.g WISC-III), changing national diagnosing practices. These changes are unlikely to 
have occurred through the medical community alone. This case serves as a model 
demonstrating that non-medical stakeholders, patients, and NGOs have the power to 
influence diagnosing practices in their communities.  
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58. Birth of the Gay Gene 
and the Controversy over 
“Born this Way” 
Naomi Gorfinkle, MS2  
Mentor: Nathaniel Comfort, PhD 
History of Medicine 
 
Background: This project explores debates that arose within the gay community in 
response to the question of a “gay gene” in the 1990s. Through the 1970s, the gay 
community fought against the prevailing medical view of homosexuality as a non-
hereditary psychological pathology, and advocated for the term “sexual preference” to 
suggest its normalcy. Once homosexuality was removed from the DSM, people instead 
pushed back against the emerging notion that homosexuality is chosen, and advocated 
for the term “sexual orientation” to suggest its innateness. Genetic determinism is 
frequently portrayed as upholding the status quo and contributing to the subjugation of 
groups that historically have been discriminated against. In this instance, however, the 
argument for the innateness of homosexuality became linked to an argument for anti-
discrimination and equal rights.  
 
Methods: This project includes a close reading of 70 works published from 1975-1999 
by The Advocate, OUT and PFLAG, all attained through NYU’s Queer Studies Archive, 
NYPL Archives, and Proquest. 
 
Results: A close reading of popular discourse on Dean Hamer’s work on the “gay gene” 
illustrates the social, cultural, and scientific context in which the gay community tackled 
the ideology that they are “born this way,” and the tension between gay identity and 
societal acceptance—does embracing a genetic basis prove homosexuality’s innateness 
and foster acceptance? Or does it further reduce gayness to a pathological, now 
hereditary abnormality? 
 
Conclusion: The recent progress in LGBT equality has paralleled a growing acceptance of 
the notion that one is “born this way,” turning the historical notion of hereditary 
inferiority on its head.  This project shows the nuanced and fraught development of that 
parallel. Hamer’s research arose at a time when being innately gay did not simply prove 
the legitimacy of homosexuality, but rather risked reinforcing the heteronormative and 
homophobic societal norms that the community was fighting so hard to overcome. 
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59. Politics, Power, and 
Accountability in Stem Cell 
Science at Harvard University 
during the Bush-Obama Era 
S. Alison Kraemer, MS2  
Mentor: Nathaniel Comfort, PhD 
History of Medicine 
 
Background: On August 9, 2001, the newly inaugurated U.S. President George W. Bush 
limited federal funding for human embryonic stem cell research to a list of 19 previously 
established cell lines. In the midst of social and political controversy, a group of Harvard 
University investigators reacted against these funding restrictions and enlisted private 
philanthropy to deliver on the promise of stem cells. The purpose of this study is to 
explore Harvard’s response to public policies on stem cell research beginning with 
Bush’s decision and reveal its significance for the complex interactions between science 
and democracy. 
 
Methods: I conducted oral history interviews with Harvard stem cell researchers and 
administrators. I analyzed them using standard historical techniques, including “close 
reading” and Qualitative Data Analysis with coding software ATLAS.ti. Documentary 
evidence, including media coverage, peer-reviewed and popular literature, and legal 
documents, complements the interview analysis. 
 
Results: Most portrayals of Harvard stem cell science describe a triumphalist narrative 
in which the University used its financial privilege to achieve scientific freedom and 
authority over Bush’s suffocating policies. However, a deeper investigation of Harvard’s 
internal operations during the Bush-Obama era reveals both the political vulnerabilities 
and public influence of privately-funded science. Indeed, Harvard lobbied extensively for 
federal and state policy changes and created intricate ethical, financial, and regulatory 
controls to make conditions favorable to conduct stem cell research. Still, researchers 
remained obligated to adhere to policy decisions, facing both severe disruptions and 
major victories in research due to government actions. 
 
Conclusion: Linking of Foucault’s social theoretical concepts of biopower and biopolitics 
with Rose’s term biocitizenship provides a framework for thinking about this Harvard 
case study. As the government sought to assert authority over science, Harvard showed 
that privately-funded scientists are powerful negotiators who may override and yet 
succumb to state controls in order to obtain special access to new biotechnologies. 
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60. Health Care in Prisons and 
Jails: Interpreting “inmate of a 
public institution” in the Era of 
the Affordable Care Act 
Sarah Greene, MS2  
Mentor: Graham Mooney, PhD 
History of Medicine 
 
Background: Over 2 million people are incarcerated in U.S. jails and prisons. Many of 
them experience disease and mental illness at the same or higher rates as individuals in 
the community, but inmates are excluded from health insurance. When Medicaid was 
introduced in 1965, section 1905(a) excluded any individual who was an “inmate of a 
public institution (except as a patient in a medical institution).” Correctional systems 
had to pay for health care costs out of local taxes. The Affordable Care Act (ACA), 
however, could make 25-30% of inmates eligible for federal funds under Medicaid 
expansion. My project explores the history of section 1905(a) and how its interpretation 
has evolved over time to have significant implications under the ACA. 
 
Methods: Three approaches are used: 1) analysis of government documents; 2) 
examination of contemporary and secondary sources, like newspapers and journal 
literature; and 3) interviews with individuals working in correctional health care and 
Medicaid. 
 
Results: The language in section 1905(a) was likely transplanted from the Social Security 
Act of 1935, when assistance was provided only to the ‘deserving’ poor. In 1965, 
Congress intended the Act to provide new medical assistance rather than replace 
existing funding, so excluding inmates was consistent. However, correctional systems 
stretched the vague definitions of “inmate,” “public institution,” and “medical 
institution.” In 1997, the government clarified this language, which allowed use of 
federal funds for inmate care in some circumstances. This had little impact because few 
inmates met Medicaid’s eligibility requirements before the ACA. My project explains 
how the interpretation of section 1905(a) over time has a new significance under 
Medicaid expansion, which has made over 500,000 inmates eligible for coverage. 
 
Conclusion: My historical analysis of section 1905(a) and its impact under the ACA 
makes an important intervention as the reform of the ACA is debated in the 2016 
presidential election. 
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61. The nocebo effect: a 
systematic review and meta-
analysis 
Hai Le, MS2  
Mentor: Madhav Goyal, MD 
Medical Humanities, Bioethics and the Healing Arts 
 
Background: Despite the importance of the placebo effect in medicine, where positive 
expectations lead to positive health outcomes, little research has been done on the 
opposite phenomenon, the nocebo effect, where negative expectations lead to negative 
health outcomes. The objective of this systematic review was to quantify the magnitude 
of effect of various nocebo interventions on health outcomes.  
 
Methods: We conducted a search of articles published through July 2015 in five 
databases (PubMed, Embase, Scopus, CINAHL, and Cochrane Library). Search terms 
included “the nocebo effect” and other expanded vocabularies to capture relevant 
references. Two investigators independently performed a title/abstract screen of initial 
results. To meet inclusion criteria, articles had to: 1) be written in English 2) use a 
nocebo intervention 3) quantify the outcome 4) have a corresponding comparison arm 
and 5) randomize participants. Discordance between investigators was resolved through 
consensus and full paper review. Data abstraction included study design, patient 
population, intervention, timeframe, and outcome for each article.  
 
Results: The search strategy identified 2,035 articles (PubMed: 361, Embase: 554, 
Scopus: 896, CINAHL: 133, and Cochrane Library: 91). After de-duplication of identical 
articles, we identified 1,027 unique articles for a title/abstract screen. Each paper was 
screened and excluded as follows: Not in English – 34, Not relevant – 616, Not primary 
research – 239, No nocebo intervention – 46, No comparison group – 9, No measurable 
outcome – 2, Not published – 19, Not RCT – 12. Fifty articles met all inclusion criteria. 
 
Conclusion: Preliminary observation revealed that 38 of the 50 articles found significant 
nocebo effect with the predominant health outcome being hyperalgesia. We are 
currently conducting a meta-analysis on the extracted data to quantify the overall 
magnitude of effect. 
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62. The Syndemic Effect of 
Intimate Partner Violence, 
Mental Health, Substance Abuse, 
and HIV/AIDs Risk Among Women 
of Color 
Kristen Lee, MS2  
Mentor: Dr. Geetanjali Chander 
Medical Humanities, Bioethics and the Healing Arts 
 
Background: The co-occurrence of substance abuse, violence, depression among 
women living with HIV (WLH), known as the SAVA syndemic, is associated with 
increased risky sexual behaviors, and worse treatment outcomes. Few studies have 
investigated the relationship between these intertwined and co-occurring epidemics 
and HIV risk among urban women. The objective of this study was to characterize the 
association of SAVA factors and risky sexual behavior among women at risk for 
HIV/AIDS. 
 
Methods: Women attending an urban STI clinic between June 2012-May 2015 
participated in an audio computer administered self-interview querying substance 
abuse, depressive symptoms, physical and sexual violence, and HIV risk behaviors. Our 
outcomes of interest were: 1) unprotected vaginal/anal sex under the influence of 
alcohol in the last 3 months; 2) having sex for drugs or money; and 3) number of lifetime 
sexual partners. For our exposure, we created a SAVA score by summing three 
dichotomous variables (presence/absence of depression, substance abuse, partner 
violence). We used multivariable logistic and linear regression to examine the 
relationship between our exposure and outcomes. 
 
Results: We enrolled 439 women, 24% of participants reported unprotected sex in the 
past 3 months; 20% reported physical or sexual abuse in the past year and 27% had 
moderate to severe depressive symptoms. A higher SAVA score (0 to 3) was associated 
with increased unprotected sex; 1vs.0 adjusted odds ratio (AOR:2.09(95% CI:1.21, 3.60); 
2vs.0 AOR:2.41(95%CI: 1.26, 4.61); 3vs.0 AOR:3.16(95%CI: 1.17, 8.54). A greater SAVA 
score was also associated with greater likelihood of having sex for drugs or money and 
an increased number of sexual partners. 
 
Conclusion: Results demonstrate an association between SAVA factors and HIV-risk 
behaviors. This study indicates that using a SAVA framework can better characterize the 
specific needs of these patients so that more tailored HIV/AIDs prevention can be 
offered.  
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63. Why do we engage 
patients in healthcare 
systems and organizations? 
Peter Abraham, MS2  
Mentor: Matthew DeCamp, MD 
Medical Humanities, Bioethics and the Healing Arts 
 
Background: Patient engagement is widely accepted as a benchmark of ethical medical 
practice at the individual level. Increasing attention is being paid to patient engagement 
in the design and operation of health systems. For example, Patient Family Advisory 
Councils (PFACs) are a legal requirement of Massachusetts hospitals, and health systems 
nationwide are forming similar groups. Although intuitively the right thing to do, the 
ethical rationale for systems-and organizations-level engagement (SOLE) has been 
relatively unexplored. In this paper we examine the ethical rationale for engaging 
patients at the systems-level. 
 
Methods: Drawing upon an ongoing systematic literature review of SOLE, we identified 
five major possible ethical justifications for engagement. Four (principlism, 
consequentialism, deliberative democracy, and accountability for reasonableness) were 
chosen because they were frequently invoked as the rationale. One (communitarianism) 
was chosen because it was featured in a prominent journal and directly addresses the 
topic. For each justificatory approach, we (1) identified its key theoretical components 
and (2) appraised whether these components were present or possible in the real-world 
circumstances under which SOLE occurs. 
 
Findings: None of the five theories provided adequate rationale for SOLE. For example, 
accountability for reasonableness, one prominent theory, explicitly rejects SOLE as 
either ethically necessary or sufficient for healthcare organizational decision-making in 
all but the rarest of circumstances. From our analysis, we propose a different rationale 
for SOLE, which we call “oversight.”   
 
Conclusions: Barring radical restructuring of existing engagement strategies, we need to 
rethink the ethical rationale for SOLE.  For now, we propose “oversight” as a minimalist 
ethical justification.  Understood as ensuring a patient is present to oversee 
organizational decision-making, oversight comports more with existing practices.  Far 
from being devoid of practical implications, it also provides practical advice for how to 
structure SOLE and has implications for research examining the processes and outcomes 
of SOLE activities. 
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64. The Path of Least 
Resistance 
Tuyet-Nhung Nguyen, MS2  
Mentor: Wayne Biddle 
Medical Humanities, Bioethics and the Healing Arts 
 
Background: The value of reflective narratives as tools for medical student self-inquiry 
cannot be overstated, but there exists a lack of equivalent works concerning pre-
medical education.  The goal of this project was to utilize the unique elucidative nature 
of satire to explore the mentality of pre-medical students and demonstrate the 
harrowing effects of competitive pressure on their sense of self and ethical morality. 
 
Methods: I generated ideas by freewriting and speaking informally with current medical 
students about their experiences prior to admission.  Reflecting on these conversations, 
I identified patterns and themes that strongly resonated with my own experiences.  To 
demonstrate their universal nature, I satirized these truths in several short stories.  My 
mentor critiqued my drafts and helped me finalize these narratives after multiple edits. 
 
Results: Four short stories have been completed, and one is being drafted.  Each story 
focuses on a major event or ethical dilemma.  For example, “My Pet and the Asian Circle 
Theory” questions the degree of internal motivation (versus extrinsic pressure) driving 
pre-medical students.  In life and medicine, personal impetus is essential for happiness.  
“The Difference between Weeds and Flowers” examines the morality of using back 
tests.  Excessive emphasis on grades may select for manipulative ability rather than 
intellectual merit.  Although these stories stand on their own, they are also connected 
through a shared world inhabited by common characters.   
 
Conclusion: Satire offers emotional distance and fresh insight that allows readers to 
appreciate details that are often overlooked. By twisting the truth, the author hoped to 
highlight the flaws of the pre-medical curriculum.  These stories challenge readers to 
contemplate how this toxic environment affects the kinds of people chosen to practice 
medicine.  And for those who have survived said environment, this project dares them 
to consider how the experience has changed them—for better or for worse. 
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65. An Asthma Education 
Intervention for Parents with 
Children with Asthma 
Anila Chaudhary, MS2  
Mentor: Galiatsatos, MD 
Public Health 
 
Background: Poorly controlled asthma in children can lead to hospitalizations, lost 
productivity in parents and death. Socio-economic determinants of health, specifically 
education, can impact health management of a disease.  We implemented an initiative 
to improve the health education for parents with children who have asthma through 
classes and social media. 
 
Methods: We partnered with urban elementary schools and community centers in 
order to conduct asthma lectures.    Surveys were administered to parents who 
attended classes.  Surveys were based on a Likert scale (1 = no confidence, 3 = neutral, 5 
= great confidence), establishing the confidence of participants to asthma management 
and awareness.  A qualitative assessment was conducted for the free response section.  
Results are presented as mean ± standard deviation.  
 
Results: Four classes were held and 24 parents completed the survey prior to taking the 
class.  Parents report not feeling that they are adequately prepared to manage their 
child’s asthma on a regular basis: 2.25 ± 2.00.  Parents feel even less prepared to 
manage their child’s asthma during a possible asthma attack: 1.42 ±1.00. The 
participants indicated they were not confident in their ability to find information 
regarding asthma: 2.67 ± 2.00.  When asked what motivated attendance to the classes, 
the main response was to better understand asthma. 
 
Conclusion: Parents who attended these sessions were drawn from areas of Baltimore 
City that is known to have high rates of pediatric asthma, and low income households.  
Parents indicated that their confidence in managing their child’s asthma is low and they 
would desire to learn more about management, demonstrating more needs to be done 
in order to better prepare parents for caring for their children with asthma.  Future 
interventions should focus on partnering with parents to deliver effective asthma 
awareness education that would improve parents’ confidence, and in turn their 
children’s health. 
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66. Socio-demographic and Clinical 
Correlates of Micronutrient Intakes 
among Urban African Americans with 
Uncontrolled Hypertension 
Annie Song, MS2  
Mentor: Deidra Crews MD, ScM 
Public Health 
 
Background: Dietary factors, influenced by social and cultural settings, may contribute 
to high incidence of uncontrolled hypertension in urban African Americans (AAs), and 
may raise their risk of poor health outcomes, including kidney disease. 
 
Methods: In a randomized trial of 159 AAs in Baltimore with uncontrolled hypertension 
[Achieving Blood Pressure Control Together (ACT) study], we used the Block Fruit-
Vegetable-Fiber Screener to estimate baseline daily micronutrient intakes. To determine 
the association between sociodemographic factors and micronutrient intakes, we used 
multivariable linear regression for continuous variables and logistic regression for 
categorical variables. Using logistic regression, we determined the association between 
micronutrient intakes and reduced kidney function [estimated glomerular filtration rate 
<60 ml/min per 1.73m2 (eGFR<60)]. All analyses were adjusted for age and gender. 
 
Results: "Median intakes for magnesium, potassium and dietary fiber were lower than 
Institute of Medicine recommendations. Sociodemographic factors statistically 
significantly associated with intakes (mg/d) of vitamin C, magnesium, dietary fiber and 
potassium (adjusted β coefficient [95% confidence interval]) were age ≥60 years 
compared to <60 (β=-17.13 [-30.04,-4.21]; β=-46.24 [-69.22,-23.27]; β=-3808.04 [-
5329.06,-2287.02]; β=-403.95 [-630.22,-177.67]), male gender (β=32.31 [18.28,46.34]; 
β=102.12 [77.46,126.79]; β=5699.31 [4083.51,7315.11]; β=856.33 [612.23,1100.43]) 
and lower-than-median health numeracy scores (β=-20.33 [-32.70,-7.97]; β=-35.69 [-
57.43,-13.95]; β=-2296.72 [-3722.47,-8709.72]; β=-353.40 [-568.53,-138.27]). Income, 
education, literacy, exercise, food insecurity, nor tobacco use were significantly 
associated with micronutrient intakes. Lower (less than median) intakes of vitamin C 
(Odds Ratio (OR)=1.54 [0.61,3.89]), magnesium (OR=1.65 [0.65,4.21]), dietary fiber 
(OR=1.66 [0.65,4.23]), and potassium (OR=1.59 [0.63,4.05]) were associated with 
eGFR<60, but associations were not statistically significant following adjustment for age 
and gender." 
 
Conclusion: AAs with uncontrolled hypertension may lack the recommended 
micronutrient intakes that could favorably influence their clinical outcomes. AA females, 
older adults and persons with low health numeracy may have particularly low intakes of 
beneficial micronutrients, suggesting a need for targeted interventions for these 
populations. 
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67. Association of postpartum 
depressive and anxiety symptoms with 
health care utilization among women 
with pregnancy complications: The 
HERA cohort study 
Ashlie Sewdass, MS2  
Mentor: Wendy Bennett, MD MPH 
Public Health 
 
Background: Women with high-risk pregnancies have a higher prevalence of moderate-
to-severe anxiety and depression symptoms postpartum which can increase the risk of 
poor future health outcomes4,5. Women with gestational diabetes mellitus (GDM) are 
at an increased risk for developing type II diabetes (T2DM), and those with pre-
eclampsia (PEC) are at a greater risk for developing coronary artery disease, ischemic 
heart disease and stroke1,2,3. Our objectives were to determine the frequency of 
postpartum anxiety and depressive symptoms, demographic characteristics and the 
association of symptoms with postpartum health care utilization among women with 
recent GDM or PEC.  
 
Methods: HERA (Healthcare after Baby) was a prospective cohort study of 138 women 
with a diagnosis of GDM and/or PEC. Patients were recruited from inpatient postpartum 
units at 3 Hopkins hospitals and followed for one year after delivery. We used the 
Edinburgh Postpartum Depression Scale to describe the frequency of anxiety and 
depressive symptoms and logistic regression models to assess the association between 
postpartum depressive and anxiety symptoms and several outcomes.  
 
Results: Among women with GDM or PEC, 18.4% reported postpartum anxiety and 
depressive symptoms. Participants with postpartum anxiety or depression had fewer 
women of advanced maternal age (>=age 35) (28.6% vs 43.6%). More women with 
postpartum depression and anxiety symptoms reported not wanting to be pregnant at 
the time of their pregnancy compared to those with no postpartum anxiety or 
depression (14.3% vs 9.7%). Health care utilization differed for women with postpartum 
depression or anxiety symptoms compared to those without: postpartum obstetric visits 
(71.3% vs. 59.7%), emergency or urgent care visits (21.4% vs. 9.7%), obstetrician visits 
(71.4% vs. 88.7%), and primary care visits (28.6% vs. 37.1%). 
 
Conclusion: Our results suggest that postpartum anxiety and depression symptoms are 
associated with a greater frequency of women attending a postpartum visit and going to 
the ER. 
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68. Cost-effectiveness Analysis of 
Tuberculosis Screening of HIV-
infection Pregnant Women 
Colleen Moran, MS2  
Mentor: Richard Chaisson, MD  
Public Health 
 
Background: Current WHO guidelines recommend symptoms-based screening for 
tuberculosis (TB) in HIV-infected pregnant women. 1 However, a recent study suggests 
that the sensitivity of symptom-based screening in this population may be as low as 
28%. 2 Universal screening with the Xpert RIF/MTB test provides a highly sensitive, 
albeit expensive, alternative to symptoms-based screening. As such, health care payers 
are interested to compare the cost effectiveness of the two screening approaches. This 
study calculates the materials and labor costs associated with both universal and 
symptoms-based screening. Although materials costs were expected to be the primary 
drivers of overall cost, an estimation of labor costs was considered valuable because of 
the limited availability of health care personnel and high volume of patients at risk.  
 
Methods: 16 clinics in two different regions in South Africa had been randomized to 
either universal or symptoms-based screening. In the former, all HIV-infected pregnant 
women were being screened for TB with the Xpert RIF/MTB test. In the latter, only 
those reporting symptoms of TB were being screened with the test. After ascertaining 
materials costs, we performed a time-motion study to determine the labor costs. One 
observer (CS) timed 7 encounters at 5 different clinics. 3 of the clinics has been 
randomized to universal screening and 2 to symptoms--based screening. Total 
encounter time was divided into the following components: symptom screen, sputum 
collection, and specimen processing. 
 
Results: The primary determinants of encounter time were sputum collection (5.15 min) 
and processing (8.45 min). On average, symptom screening required just 1.07 min. 
 
Conclusions: Overall, the cost per encounter was higher with universal screening (R 
840.96) than symptoms-based screening (R 252.71). As expected, the primary 
determinant of cost per encounter was the Xpert MTB/RIF test (R 829.70). Labor costs, 
as well as other materials costs, constitute a small portion of total cost. Future research 
will use additional, soon-to-be-available data to determine the cost per case diagnosed 
through each screening method. 
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69. Using electronic medical 
records (EMRs) to study 
drivers of tuberculosis in 
Rocinha, Rio de Janeiro 
Debanjan Pain, MS2  
Mentor: Richard Chaisson, MD 
Public Health 
 
Background: Urban slums are hotspots of TB with overlapping biological and 
socioeconomic drivers. The Rio Family Health Program provides primary care to 
residents of the Rocinha slum at 3 primary health centers. A novel EMR with information 
on all residents captures all care and clinical information, enabling us to study 
determinants of TB in this setting. 
 
Methods: We abstracted data from the clinics’ EMRs to identify all TB patients from 
2012-2014. We also searched for other conditions, including HIV, diabetes, smoking and 
heavy alcohol use. We matched this data with citywide surveillance data for TB, HIV and 
enrollment in a public cash transfer program, a marker of extreme poverty. Ultimately, 
we estimated risk ratios (RRs) and population attributable fractions (PAFs) of TB for the 
five risk factors: HIV, diabetes, smoking, heavy alcohol use and poverty. 
 
Results: From 2012-2014, there were 782 TB cases among 66,313 residents of Rocinha 
(incidence = 393/100,000 per year). High RRs for TB were found for HIV (15.2 [11.0-
20.9]), diabetes (2.65 [2.0-3.5]), smoking (5.32 [3.2-8.7]) and heavy alcohol use (14.3 
[9.6-21.2]), though prevalence estimates for smoking and alcohol use are likely 
underestimated. PAFs for these risk factors were relatively low, ranging from 1.6% to 
4.1%, despite high RRs. Extreme poverty did not increase TB risk (RR=0.98 [0.8-1.2]). 
However, citywide rates of TB in individuals living in extreme poverty were significantly 
elevated (136 vs. 89 /100,000 annually, RR=1.53 [1.5-1.6], P <0.0001). 
 
Conclusion: Higher rates of TB were associated with HIV, diabetes, smoking and alcohol 
use, but not cash assistance. In a densely populated urban slum, poverty may matter 
less than environmental TB exposure. Using a novel EMR in this high-burden setting 
helps to identify local drivers of disease. 
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70. Costs and Consequences of 
Xpert MTB/RIF Roll-out in 
Uganda 
Esther Hsiang, MS2  
Mentor: David Dowdy, MD, PhD 
Public Health 
 
Background: Xpert MTB/RIF (Xpert) is widely recommended for the diagnosis of 
tuberculosis (TB), but initial evaluations of cost-effectiveness have not fully accounted 
for realities of implementation at lower levels of the healthcare system.  
 
Methods: We collected data from eight health facilities utilizing Xpert testing and ten 
sites without Xpert in Uganda. We empirically measured costs using an ingredients 
approach from the healthcare perspective, and reviewed laboratory and patient records 
to assess clinical consequences. We compared costs and consequences in clinics 
employing Xpert testing to those without Xpert (diagnosis based on sputum smear 
microscopy). 
 
Results: Mean unit cost of Xpert was US$22 based on a mean monthly volume of 54 
tests per site, though unit cost varied widely (US$17-61). The primary determinant of 
unit cost was Xpert testing volume. Diagnostic costs of Xpert per newly detected TB case 
averaged US$124 but were as high as $945 in the lowest volume center. Total diagnostic 
costs were 2.5-fold higher in clinics with Xpert testing compared to those without, but 
Xpert testing only increased diagnoses by 12%. Total treatment costs were 2.2-fold 
higher in clinics with Xpert compared to those without, but this was largely due to high 
cost of multidrug-resistant TB treatment. 
 
Conclusion: Xpert testing can detect TB cases at reasonable cost but may double TB 
diagnostic and treatment budgets for relatively small incremental gains, with worse 
value at lower testing volumes. As Xpert is scaled up to lower levels of the healthcare 
system, proper balance of costs and consequences should be considered.  
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71. Impact of Drug coupon Use 
on Physician Prescription 
Activity 
Farooq Usmani, MS2  
Mentor: Caleb Alexander, MD 
Public Health 
 
Background: Drug coupons are single or multiple use discount vouchers that lower the 
out of pocket costs for patients.  Coupon are usually offered to patients for a limited 
time—a year at the most. After the life-time of the coupon, patients often develop 
loyalty to the products. Physicians are the primary distributors of drug coupons to 
patients. We investigated whether physicians whose patients use coupons for anti-
depressants are more likely to prescribe the coupon products than physicians whose 
patients did not use coupons. 
 
Methods: IMS Health LifeLink LRx Anonymized Longitudinal Prescription database was 
used for the analysis. The data was derived from retail, food store, independent and 
mass merchandiser pharmacies, and represent approximately 65% of all retail 
prescriptions dispensed in the United States. We limited our primary analyses to a 
closed cohort of physician who used pharmacies that consistently reported data to IMS 
from 2009 to 2012.  
 
Results: We analyzed 28 anti-depressants for their coupon use between 2009 and 2012. 
Coupon activity was observed largely for branded products. Cymbalta exhibited a strong 
rise in number of coupons used in 2011 even though it had been on the market for more 
than 7 years.  We used Cymbalta as a case study to determine the impact of coupon use 
on physician prescription activity. The rise in Cymbalta coupons was compared against 
the rise in market share of Cymbalta. Initial studies of correlation between Cymblata 
coupon use and market share for Cymbalta showed no correlation.  
 
Conclusion: Coupon use is increasingly important in clinical practice because it impacts 
both physicians and patients. Patients are more likely to continue therapy if they start it 
with a coupon use. We found variation in dispensed coupons during a product’s life 
cycle. However, we didn’t find a correlation between the coupons used by physician’s 
patients and the physician prescription of that product.  
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72. Development and evaluation of a web 
platform for creating and deploying SMS-
based health campaigns 
Henry Li, MS2  
Mentor: Harold Lehmann, MD PHD 
Public Health 
 
As a medium of communication, text messaging (or short messaging service, 
SMS) surpasses other modes (e.g. phone calls or email) in frequency of use and 
prevalence in consumer base both within the United States and abroad. Use of 
SMS in clinical research, public health, and clinical care has shown promising 
results in a variety of areas, including smoking cessation, maternal health, 
diabetes management, and physical activity coaching. 

 
However, the ability of researchers and clinicians to design and implement SMS-
based projects has been limited by the lack of usable and reliable tools. Based on 
feedback from academic researchers and institutions, a web-based platform for 
designing, managing, and deploying SMS-based campaigns was developed. These 
campaigns are automated and can include highly customized content, 
scheduling, and logic based on enrollee data. The platform allows for a range of 
implementations, including vaccine appointment reminders, regular psychosocial 
surveys, and automated, highly interactive health coaching. Furthermore, 
researchers and clinicians can use the platform to manage data on their 
enrollees (research subjects or patients) — the data may be collected through 
entry on the web-based platform or through direct enrollee responses via SMS. 

 
Since its inception, the SMS platform has been used on over 20 public health or 
clinical projects or trials and over 9000 participants have been enrolled. 
Approximately 150,000 messages have been sent or received through the 
platform, and 70,000 data points about participants have been collected through 
SMS or entered by researchers on the platform.  

 
Basic implementation evaluations have been conducted to assess the usability 
and functionality of the platform against the established project needs. 
Furthermore, many novel use cases for automated and customized SMS 
campaigns were implemented at institutions and hospitals around the country. A 
review of completed studies was initiated to collect aggregate effectiveness data 
on SMS-based projects using the platform. 
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73. Establishment of Stroke 
Incidence and Links to 
Household Air Pollution 
Ian Cox, MS2  
Mentor: William Checkley, MD; Victor Urrutia, MD 
Public Health 
 
Background: Stroke is the second leading cause of death worldwide. In the past four 
decades, stroke incidence decreased by 42% in high income countries with a 
concomitant increase of greater than 100% in low and middle-income countries. 
Additionally, household air pollution contributes significantly to the global burden of 
disease due to its link to cardiovascular disease. Despite this, there have been no studies 
of stroke prevalence or incidence in settings where individuals are chronically exposed 
to indoor air pollution. We hypothesize that prevalence, risk, and incidence of stroke 
will be higher in a population exposed to indoor air pollution compared to a population 
with no biomass smoke exposure. 
 
Methods: We drew participants from the CRONICAS cohort in Puno, Peru. We used a 
modified version of Del Brutto’s stroke questionnaire to determine stroke prevalence in 
437 urban-dwelling participants with no exposure to household air pollution and in 437 
rural-dwelling participants with chronic exposure to household air pollution. 
Concurrently, we constructed a stroke risk profile using the Framingham Stroke profile 
for 100 urban participants and 100 rural participants. Hospital and community-based 
stroke incidence will be collected via census data from local hospitals and regional 
health clinics. 
 
Results: The preliminary prevalence results show stroke prevalence of 6.25% (7 
cases/112 participants) amongst urban participants and 8.57% (6/70) amongst rural 
participants, a statistically insignificant difference (p = 0.55 using Chi-Square). 10-year 
stroke risk ranges from 3 to 29% (mean 5%; median 6%) in 91 urban participants and 
from 3 to 29% (mean 5%; median 6%) in 50 rural participants. Additional results are 
pending. 
 
Conclusion: Preliminary results show no significant difference in stroke prevalence or 
10-year stroke risk in those exposed to chronic indoor air pollution compared to those 
with no exposure. Conclusions are limited due to incomplete data collection. 
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74. The Prevalence of Multiple 
Sclerosis (MS) and Depression 
in MS Patients the UAE 
Katherine Huether, MS2  
Mentor: Dr. Nicoline Schiess  
Public Health 
 
Background: Multiple Sclerosis (MS) is a demyelinating disease of the central nervous 
system, and its etiology is still not well understood. Previous research implicates several 
risk factors in the development and progression of MS. There have been limited studies 
of MS in the Middle East. A comparison of the two populations could explain some risk 
factors of disease. The purpose of the study is to determine the prevalence and 
characteristics of MS in the United Arab Emirates (UAE), specifically Depression. 
Research suggests that inflammatory mediators in MS cause depression and depression 
also worsens MS, possibly explaining the high prevalence of depression in MS patients.  
 
Methods: A retrospective chart review from the four largest government hospitals in 
Abu Dhabi, the largest Emirate in the UAE was performed on all MS patients seen from 
2010 to 2014. Demographic data and MS characteristics (type, symptom onset, lab 
values) were collected as well as the presence of depression and use of anti-
depressants. 
 
Results: A total of 458 MS patients were identified. The prevalence of MS in Abu Dhabi 
was 51/100,000 among UAE Nationals versus 17/100,000 including Expatriates. The 
Female/Male ratio was 1.75. The average age of patients was 36 years (SD: 10.9) Only 
21% patients admitted to depression compared to ~ 50% of MS patients in western 
countries. 
 
Conclusion: Our results indicate a higher than expected prevalence rate for MS in the 
National Emirati population of Abu Dhabi which is consistent with a previous single-
center study in Dubai. We believe the relatively low rate of depression is the result of an 
under diagnosis due to the high stigma that still exists around psychiatric illness in the 
Middle East. This is the first multi-center prevalence study of MS in the UAE and 
confirms that depression remains an underdiagnosed and undertreated disorder in this 
patient population.  
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75. Examining Language used 
in Medical Records to 
Reduce Stigma and Bias 
Katie O'Conor, MS2  
Mentor: Mary Catherine Beach MD MPH 
Public Health 
 
Background: Background. Negative provider attitudes towards patients with sickle cell 
disease (SCD) are well documented. Language use within medical record communication 
may reflect providers’ unconscious biases, reveal misconceptions held by providers, and 
convey stigmatizing attitudes from one provider that may influence subsequent 
providers who care for the patient. We sought to characterize how these negative 
perspectives might manifest within medical records of patients with SCD. 
 
Methods: Methods.  We conducted a mixed-methods analysis which utilized qualitative 
review of stigmatizing language frameworks in diverse fields, interviews with medical 
providers, and discourse analysis of the medical records of 25 patients with sickle cell 
disease in the IMPORT study on patient respect, who reported experiencing 
discrimination within healthcare encounters. 
 
Results: Results.  We identified four themes that may convey negative perspectives: 
casting doubt on the validity of patient experience, perpetuating negative stereotypes, 
blaming a patient for their symptoms, and equating a patient with their disease.  Doubt 
on validity of patient experience can be conveyed by using tentative language and 
juxtaposing patient reports with discrediting comments.  Negative stereotypes can be 
perpetuated by highlighting patient comments that convey low education or 
socioeconomic status.  Patients can be blamed for their condition, typically by reporting 
on nonadherence.  Finally, patients can be depersonalized with terms that conflate 
patient with disease identity.  
 
Conclusion: Conclusions. Although it is natural for clinicians to have both positive and 
negative feelings about patients, the effect that these feelings have on how information 
is transmitted in the medical record may be unrecognized.  We suggest that this 
language be more carefully considered, and potential biases be acknowledged and 
addressed. This framework may be used to identify the impact of implicit bias in 
healthcare, aid providers in reflection and dialogue on stigma and healthcare disparities, 
and ultimately may guide the development of best practices in communication and 
patient-centered care.   
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76. Providing prenatal care to pregnant 
women with overweight and obesity: 
Differences in clinician communication by 
patient body weight 
Katie Washington Cole, MD/PhD or Student in Residence  
Mentor: Debra Roter, DrPH 
Public Health 
 
Background: The objective of this study was to examine the relationship between 
patient body weight and clinician communication during prenatal care.  
 
Methods: We examined audio recordings of prenatal visits between 22 obstetrical 
clinicians and 117 of their patients. Visits were coded using the Roter Interaction 
Analysis System (RIAS). Multivariate multilevel Poisson models, accounting for clustering 
within clinicians, were used to examine the relationship between patient weight and 
clinician communication.  
 
Results: Clinicians asked fewer lifestyle questions (p = 0.04) and used fewer approval (p 
= 0.01) and concern statements (p = 0.002) when providing care to patients with 
overweight, compared to patients with healthy weight. Clinicians gave less lifestyle 
information (p = 0.01) and used fewer self-disclosure statements when providing care to 
patients with obesity (p < 0.001) compared patients with average weight. There were no 
significant differences in biomedical questions, information giving or counseling. In post-
visit surveys, clinicians were significantly less likely to strongly agree or agree that they 
liked patients with obesity and that these patients were accurate historians compared 
to patients with average weight (p < 0.05). 
 
Conclusion: These results suggest that clinician weight bias may influence patient-
provider communication during routine prenatal care, resulting in less patient-centered 
communication received by women with overweight and obesity.  
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77. Who can change?: The 
characteristics of high-need high-cost 
patients most amenable to change 
Kellen Knowles, MS2  
Mentor: Gerard Anderson, PhD 
Public Health 
 
Background: There is great clinical and policy interest in high-need high-cost (HNHC) 
patients because they are the most expensive and often have the worst clinical 
outcomes. After a review of the literature and data analysis using the Medical 
Expenditure Panel Survey (MEPS), we established a definition of high need (3+ chronic 
conditions + a functional limitation or disability). High cost is persistent high cost over a 
2-year period.  
 
After establishing a definition of HNHC, we examined the characteristics of HNHC 
patients that would be amenable to improvement. The problem is that not all HNHC 
patients have been able to improve following an intervention and we wanted to know 
the characteristics that were most associated with clinical improvement to allow for 
better targeting.  
 
The goal was to use the clinical literature to identify specific clinical characteristics that 
are associated with improvement following the introduction of case management. 
Based on a preliminary review of the literature the clinical characteristics we identified 
included:  
1) presence of a mental health condition/depression 
2) number of chronic conditions 
3) specific combinations of chronic conditions 
4) degree of functional limitation 
 
Methods: We performed a search of Pubmed for studies between January 2005 and 
August 2015 of HNHC patients in case management interventions using a range of 
related key words. The initial search yielded 250 articles and we used the references to 
identify others.  
 
Results: Preliminary results reveal that few articles focus on the characteristics of HNHC 
patients who are most amenable to change and there is little data or discussion on why 
certain HNHC patients tend to succeed. The limited evidence suggests that people with 
a mental health condition, depression or the presence of a functional limitation are less 
amenable to change.  Addressing these challenges first commonly led to better 
intervention outcomes 
 
Conclusion: The data reveals an area for continued research. 
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78. Youth Microfinance to 
Improve Resilience 
Outcomes in DRC 
Kelly Holz, MS2  
Mentor: Nancy Glass, PhD, MPH, RN, FAAN 
Public Health 
 
Background: There is evidence to suggest that microfinance programs may be an 
effective vehicle for improving health and social outcomes. Poor health is linked to 
poverty and microfinance initiatives are economic interventions that may improve 
health and social well-being by breaking the cycle of poverty. Microfinance 
programming geared toward adolescence may offer a unique window of opportunity for 
intervening with youth on a range of health, economic, and social issues. 
 
Methods: We qualitatively interviewed 32 adolescents who have been receiving 
microcredit loans in the form of rabbits in the South Kivu Province of the DRC for at least 
6-9 months.  
 
We used a three-phased scheme to interview the adolescents: pre-microfinance loan, 
while receiving the microfinance loan, and post-microfinance loan. We asked 
adolescents about their expectations for the microfinance loan and how they hoped it 
would affect their life. We then inquired about the adolescent’s experience with the 
microfinance process, training, and repayment. Finally, we asked participants to discuss 
the effect of the microfinance loans on themselves and their family’s economic stability, 
as well as health and social impact. Interviews were conducted in the native language of 
the participant. 
 
Results: Because of the delay in translating the interviews, data analysis is still 
underway.  Preliminary findings suggest that adolescents have found the impact of their 
microfinance experience to be beneficial so far. Adolescents who have been able to sell 
their animals have primarily used their funding to pay for school fees and costs of health 
care for themselves and their families, with the expectation that they will be able to 
access health care services more in the future with the earnings from their microfinance 
loans. Adolescents are also reporting improved social standing both within the 
community and within their homes as a result of their successes with their microfinance 
projects. 
 
Conclusion: Pending further data analysis.  
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79. Climatic influences on 
endemic cholera in Kalemie, 
Democratic Republic of the 
Congo 
Kerry Shannon, MD/PhD or Student in Residence  
Mentor: Justin Lessler 
Public Health 
 
We examined associations of environmental factors with cholera incidence in Kalemie in 
the Democratic Republic of Congo. From January 2002 to February 2012 Kalemie had a 
total of 20,559 suspected cholera cases averaging 39 per week (IQR 12-52). Cases 
appear year-round with two annual peaks, atypical of Africa. The region has a single 
rainy season between November and January and a dry season from May-August. 
Climatic factors were estimated through remote sensing and lagged variables from 0 to 
30 weeks prior to the cholera case were considered. Factors included Lake Tanganyika 
height, temperature and chlorophyll a, maximum and minimum weekly air 
temperatures, precipitation, solar radiation, and water in the top meter of the soil 
column. In univariate models, cholera incidence was most associated with chlorophyll a 
levels (Pearson correlation = 0.23) and maximum and minimum weekly air temperatures 
one week prior (Pearson correlation = 0.26 and 0.27 respectively). Multivariate negative 
binomial regression models including climatic factors were compared based on AIC and 
MSE using ‘hold one year out’ cross validation. The best model by both methods 
included: Lake Tanganyika water level, temperature and chlorophyll a, soil water 
content of top meter of soil, rainfall, net solar radiation, and minimum/maximum air 
temperature at varying time lags. 4.4% of weekly counts were above and 21.9% below 
the cross validation predictive interval. These climate factors explain 36.3% of the week-
to-week variation. Cholera incidence is clearly associated with climactic factors, 
however, models based on solely on climate fail to predict many major variations in 
cholera incidence. In Kalemie, 61% of the weeks when cases exceeded the prediction 
interval occurred in years with documented large-scale power outages and influxes of 
migrant populations. Improved predictive models using increased local knowledge of 
factors impacting the epidemic may allow us to better evaluate interventions such as 
vaccination campaigns.  
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80. Assessing Impaired Dark 
Adaptation in Adults in Peru 
Leah Mische, MS2  
Mentor: William Checkley, MD 
Public Health 
 
Background: Chronic Mountain Sickness (CMS) is defined as hypoxia-induced 
polycythemia and has a host of cardiac manifestations which often come with 
arrhythmogenic consequences. Previous studies conducted by our group showed that 
increased pupillary reactivity to light - a potential marker for autonomic activity - 
correlated with lower oxyhemoglobin saturation values. The present study intends to 
corroborate these findings in urban populations in Puno, Peru and with a more stringent 
control for the effects of the circadian rhythm on the autonomic nervous system (ANS).  
 
Methods: Pupillary response to light was measured in 53 participants who are all over 
35 years of age and without diagnosed visual maladies. Participants were exposed to 
increasingly intense intervals of light after complete darkness exposure. This test was 
conducted soon after participant waking in order to control for the effects of the 
circadian rhythm on physiological changes of the ANS. Changes in pupil size before and 
after each light flashed were recorded and averaged. Oxyhemoglobin saturation was 
collected on all participants 2-3 times and averaged.  
 
Results: A Pearson’s linear correlation between average changes in pupil size in pixels 
and average percent oxygen saturation values was not statistically significant (r=-.0114, 
p=.9506). Similarly, a Pearson’s linear correlation between the change in pupil size over 
the most intense light alone and average percent oxygen saturation values was not 
statistically significant (r=-.11911, p=.5161).  See included figures.  
 
Conclusion: This study is limited by the small sample size (n=53 at the time of analysis) 
and by the technical challenges with the PFDA device for the last 20 participants. It is 
also possible that the relationship is not linear but rather quadratic, reflecting the effect 
of hypoxia on blunting both the parasympathetic and sympathetic nervous system, 
thereby effecting high pupillary change for both low and high oxygen saturation values. 
This possibility requires further investigation. 
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81. Epidemiological impact 
of achieving UNAIDS 90-90-
90 targets for HIV care in 
India 
Manoj Maddali, MS3  
Mentor: Maunank Shah, MD 
Public Health 
 
Background: Recent UNAIDS “90-90-90” targets propose that to end the HIV epidemic 
by 2030, 90% of PLWH worldwide should know their diagnosis, 90% of diagnosed PLWH 
should be on ART, and 90% of PLWH on ART should be virally suppressed by 2020. We 
sought to quantify the epidemiological impact of achieving these targets in India. 
 
Methods: We constructed a dynamic-transmission model of the Indian HIV epidemic to 
project HIV infections and AIDS-related deaths that would occur in India over fifteen 
years. We considered several scenarios: continuation of current care-engagement (with 
early ART initiation), achieving 90-90-90 targets on time, and delaying achievement by 
five or ten years. 
 
Results: Assuming continuation of current care-engagement, we project 794,000 
(571,000 – 1,104,000) HIV infections and 689,000 (468,000 – 976,000) AIDS-related 
deaths in India over fifteen years. In this scenario, nearly half of PLWH diagnosed would 
fail to achieve viral suppression by 2030. With achievement of 90-90-90 targets, India 
could avert 392,000 (248,000 – 559,000) transmissions (48% reduction) and 414,000 
(260,000 – 598,000) AIDS-related deaths (59% reduction) and experience fewer than 
20,000 (12,000 – 30,000) HIV infections in 2030. Delaying achievement of targets 
resulted in a similar reduction in HIV incidence by 2030 but at the cost of excess overall 
infections and mortality. 
 
Conclusion: India can halve the epidemiological burden of HIV over fifteen years with 
achievement of the UNAIDS 90-90-90 targets. Reaching the targets on time will require 
comprehensive healthcare strengthening, especially in early diagnosis and treatment, 
expanded access to second- and third-line ART, and long-term retention in care. 
  



 

 162 

82. Lack of insurance is 
associated with longer 
hospital length of stay in 
pediatric trauma 
Marcelo Cerullo, MD/PhD or Student in Residence  
Mentor: Dylan Stewart, MD 
Public Health 
 
Background: Lack of medical insurance has been associated with shorter hospital length 
of stay (LOS) in many contexts, highlighting potential disparities in care. We sought to 
assess whether these inequalities were present in pediatric trauma, and whether they 
correlate with socio-demographic characteristics. 
 
Methods: We conducted a retrospective study of all pediatric trauma team activations 
over a 16-year period at a single Level 1 pediatric trauma center; payer status was 
recorded as self-pay, private, or public. Generalized linear models were constructed and 
compared for fit; covariates included age, sex, race, rural/urban commuting index 
category, injury severity score, injury mechanism, and discharge disposition. Wilcoxon 
rank-sum tests and two-sample t-tests were performed to assess differences across at-
risk groups. 
 
Results: Of 9,328 patients, 8,890 were included in the final analysis. Most were white 
(51.8%), male (64.6%), from an urban setting (94.4%), and discharged home (92.5%). 
There was an even distribution across insurance status categories. Median LOS was 1.5 
days, (IQR = 1.5 days), and a range of 0-12.0 days. Patients without insurance had a 
longer LOS (difference between means = 0.2, p<0.001). Mean LOS for patients with an E-
code of abuse was 2.8 days, compared to mean LOS of 2.0 days for all others (p<0.001). 
Negative binomial regression demonstrated that patients with private or public 
insurance had a 8.8% (p<0.001) and a 5.0% (p=0.02) shorter LOS compared to uninsured 
patients, and patients from isolated areas had a 21.0% (p<0.005) shorter LOS compared 
to patients from urban areas. 
 
Conclusion: For pediatric trauma patients, lack of insurance is associated with a longer 
length of stay, which is in contradistinction to data from other populations. We posit 
that this association is underpinned by multiple factors, including recognition of special 
needs of injured children and use of the hospital as a social safety net in specific 
instances. 
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83. Trends in helicopter 
transport use among 
pediatric trauma patients: a 
15-year perspective 
Marcelo Cerullo, MD/PhD or Student in Residence  
Mentor: Dylan Stewart, MD 
Public Health 
 
Background: Helicopter transport is a costly but effective component of state-level 
trauma response systems, yet its use for pediatric patients remains controversial. This 
became especially true in the aftermath of an accident resulting in four fatalities in 
September 2008 in Maryland. We sought to characterize the trends in helicopter 
transport use at a single Level 1 pediatric trauma center and better understand how a 
sentinel event might affect system-wide trauma triage. 
 
Methods: We conducted a retrospective study of all pediatric trauma team activations 
between 2000 and 2015 at a single Level 1 pediatric trauma center. Patients transported 
to the trauma center via helicopter were identified. Hierarchical generalized logistic 
regression models were used to assess the association of helicopter transport with 
patient and injury characteristics, clustering cases by year. Covariates included patient 
characteristics, injury mechanism, and discharge disposition.  
 
Results: Of 13,801 patient visits, 13,079 were in-state, and 2,857 (21.8%) arrived by 
helicopter. After examining for completeness, 12,024 were included for analysis. Most 
were white (50.9%), male (64.4%), and came from an urban area (94.4%). 23.0% were 
uninsured, 28.9% were privately insured, and 27.8% had public insurance. Across all 
years, older age, being white, and being from a non-urban area were associated with 
transport by helicopter (p<0.001). A decreasing trend in patients’ likelihood to be 
transported by helicopter was observed (FIGURE), with the greatest decrease between 
2008-2009. Mean ISS prior to September 2008 for helicoptered patients was 6.0, 
compared to 6.8 after (t-test; p<0.01). The rate of transport via helicopter dropped from 
251.2 cases per year prior, to 95.3 cases per year thereafter.  
 
Conclusion: We conclude that statewide helicopter transport decreased over the past 
15 years, including a sharp drop around the time of national attention of a fatal crash. 
Further investigations into trends in outcomes and overall cost-effectiveness are 
warranted. 
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84. Variable Length Patents 
for Pharmaceuticals 
Michael Hsu, MS2  
Mentor: Gerard Anderson, PhD 
Public Health 
 
Background: Gilead’s curative Hepatitis C drug sofosbuvir costs $84,000 per 12 week 
course of treatment. Budget constraints have forced some state Medicaid programs and 
the VA to ration care to only the sickest individuals and private insurers have placed the 
drug on high cost sharing tiers. Though an estimated 3 million patients in the US have 
Hepatitis C, less than 10% have received the treatment as of May 2015. In 2014, 
sofosbuvir generated $10.3 billion in revenues for Gilead with an initial R&D investment 
of $300 million.  The concern is that access is compromised because of the high price of 
these types of specialty drugs. 
 
Methods: A literature review of published data from peer-reviewed journals was 
conducted on specialty drugs, focusing on Hepatitis C.  
 
Results: Instead of a single patent life for all drugs we developed a proposal to base the 
patent life based on the level of R&D to develop the drug and the return on investment 
for the drug. The ‘R&D multiplier’ is calculated using market exclusivity periods of drugs, 
R&D costs and annual profits. We suggest how to calculate the level of investment in 
R&D and how to calculate profits from the drug. 
 
Conclusion: The 'R&D Multiplier' allows the pharmaceutical company to get a return on 
its investment in R&D. This would foster innovation but more importantly increase 
access to care by making sure that people have access to drugs and companies do not 
have an incentive to over price the drugs. Companies would have incentives to increase 
their investment in R&D leading to more research and would be encouraged to lower 
their prices for “blockbuster’ drugs since they would have a shorter patent life with 
higher prices. 
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85. The reno-epidural 
anastomosis of Lejars: 
anatomy and clinical 
implications 
Natalie Ullman, MS2  
Mentor: Philippe Gailloud, MD 
Public Health 
 
Background: Lejars, a French anatomist and physician, first emphasized the functional 
significance of the reno-epidural anastomosis as a major collateral venous pathway for 
the circulation of the left kidney in 1888. This channel was later linked to the 
development of spinal venous hypertension, and it was shown that ligation of the reno-
epidural anastomosis could improve myelopathic symptoms in selected situations. 
However, this important structure has almost vanished from the literature since the late 
nineteen-seventies. Our report describes the developmental and angiographic anatomy 
of the anastomosis of Lejars, and its prevalence in a cohort of patients diagnosed with 
nutcracker or pelvic congestive syndrome. 
 
Methods: Renal venograms performed between January 2005 and July 2015 in patients 
with pelvic congestive syndrome, nutcracker syndrome, or varicoceles were reviewed by 
an angiographer blinded to treatments and outcomes. Medical records were reviewed 
for demographic and outcome data. Additionally, coil embolization of the reno-epidural 
anastomosis in three patients with nutcracker syndrome is reported. 
 
Results: Seventy-nine patients were included in the study. Venography was sufficient for 
the study purpose in 50 cases, 31 of which (62%) showed a reno-epidural anastomosis. 
The connection was most often located at the L2 level (68%) and led to drainage into 
the epidural plexus in 25 patients (81%). Only 28% of the patients with a reno-epidural 
anastomosis were improved after gonadal vein embolization. In comparison, two of the 
three patients who underwent embolization of the reno-epidural connection 
experienced complete resolution of their back and pelvic pain following the procedure.  
 
Conclusion: The left renal vein is an important venous pathway that frequently 
communicates with the epidural plexus via the reno-epidural anastomosis of Lejars. 
While the outcome of conventional treatment for pelvic congestive syndrome is still 
under investigation, our very limited case series suggests that a subgroup of patients 
with epidural congestion might benefit from embolization of this connection.  
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86. Continued Importance of 
Sexually Transmitted Disease 
Clinics in the Era of the 
Affordable Care Act 
Nicky Mehtani, MS4  
Mentor: Kathleen Page, MD 
Public Health 
 
Background: The 2014 expansions of Medicaid and private health insurance through the 
Affordable Care Act (ACA) put into question the role of municipal Sexually Transmitted 
Disease (STD) Clinics, which have historically served predominantly uninsured patients. 
Budget cuts have threatened these clinics nationwide, yet there has been no formal 
evaluation of the impact of the 2014 healthcare reforms on the demand for STD Clinic 
services.  
 
Methods: The proportion of total incident sexually transmitted infections (STIs) in 
Baltimore City that were diagnosed at STD Clinics was compared between 2013 and 
2014, and a multivariate analysis was conducted to determine risk factors associated 
with STI diagnosis at an STD Clinic.  
 
Results: Data was available for 8,788 STI diagnoses reported to the city’s surveillance 
system in 2013 and 8,348 in 2014. There was no change in the overall proportion of STI 
diagnoses made at STD Clinics from 2013 to 2014 (RR: 1.03, 95% CI: 0.95-1.11). Hispanic 
ethnicity, black race, male sex, and age over 24 were associated with an increased 
likelihood of STD Clinic utilization (p < 0.0001). 
 
Conclusion: Despite the ACA’s insurance expansion measures, the demand for STD 
Clinics remained stable. These safety net clinics serve patients likely to face barriers 
accessing traditional healthcare and their preservation should remain a priority.   
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87. Concordance between 
antenatal contraception plan and 
post-partum contraceptive method 
selection: a retrospective study 
Olivia Barry, MS2  
Mentor: Anne Burke, MD, MPH 
Public Health 
 
Background: Starting contraception immediately post-partum can improve maternal 
and newborn outcomes and prevent unplanned pregnancy. ACOG recommends 
counseling women about post-partum contraception during prenatal care. However, 
when and how often this counseling occurs and how often post-partum contraception 
matches the antepartum plan are not well studied. This retrospective study assessed 
concordance between a woman’s contraceptive plan and her post-partum method used 
and evaluated counseling and demographic factors affecting concordance. 
 
Methods: We conducted a retrospective chart review of 312 women who delivered 
babies at Johns Hopkins Bayview between April and July 2015. We collected data on 
demographics, contraceptive method uptake, counseling, and peripartum factors 
hypothesized to affect concordance between antepartum and post-partum 
contraceptive choice. We used descriptive statistics to determine the frequency of 
concordance. We then used chi-squared tests to assess statistically significant 
relationships between concordance and variables of interest, such as contraceptive 
method choice, demographics, and counseling factors. Results of bivariate analysis were 
used to inform logistic regression to evaluate factors significantly affecting concordance.  
 
Results: 42% of women did not receive the method they selected antepartum. 85% 
received prenatal contraceptive counseling. Rates of concordance were significantly 
correlated with contraceptive method selected (p<.001). Concordance was highest 
(90%) for Nexplanon, a hormonal arm implant, and lowest for IUD's (50%) and short-
acting hormonal methods (pill, patch, and ring) (8%). Ethnicity, language, insurance 
status, location of prenatal care, provision of antenatal contraceptive counseling, and 
provider type at first counseling were significantly associated with concordance (p<.05). 
Insurance status and method choice were independently and significantly correlated 
with concordance in logistic regression (P<.01).  
 
Conclusion: Many women received different post-partum contraception than they 
intended antepartum. These findings may assist providers in counseling women about 
post-partum contraception. Future research should investigate why patients do or do 
not receive their selected method and should include qualitative exploration of patients’ 
experiences of contraceptive counseling. 
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88. Costing Analysis of Nurse-
lead, Symptom-Based 
Screening of Household Child 
Contacts of Tuberculosis Cases 
Rachael Pellegrino, MS2  
Mentor: Richard Chaisson, MD 
Public Health 
 
Background: In children under 5 years old with household exposure to tuberculosis (TB), 
WHO recommends symptom-based screening in place of traditional tuberculin skin tests 
(TST) to identify candidates for preventive therapy. This method shifts responsibility to 
nurses, and should increase the uptake of preventive therapy by decreasing referrals to 
pediatric specialists and increasing children immediately put on prophylaxis. The 
purpose of this study is to determine if symptom-based screening is cost effective. 
 
Methods: An ongoing cluster-randomized trial in sixteen clinics in the North West 
province of South Africa compares nurse-led, symptom-based screening with TST-based 
screening for child contacts of TB index cases. Health-care costs (South African Rand (R)) 
were estimated via observation and procurement of prices. Effectiveness will be 
measured based on the percentage of child contacts initiated on isoniazid preventive 
therapy.  We are modeling the incremental cost-effectiveness of children starting 
prophylaxis per 100 index TB cases.  
 
Results: In symptom-based screening, the cost per child screened and started on 
preventive therapy is R77.14.  The cost of this method must also account for the initial 
training of the nurses (R640.70 per clinic). In contrast, the cost per child screened by TST 
is R91, and cost of the physician when seen at the hospital is R45.83, for a total cost of 
R136.83. Modeled effectiveness results will be presented.  
 
Conclusion: The implementation of the symptom-based screening method incurs 
modest initial costs and the costs per child screened are lower than when using the TST 
method. Once effectiveness measures are better defined, it will be possible to 
determine the overall cost effectiveness of symptom-based versus TST-based screening 
for child contacts of TB index cases. 
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89. Evaluation of Video-
Based Directly Observed 
Therapy in Baltimore City 
Rachel Mittelstaedt, MS2  
Mentor: Maunank Shah, MD PhD 
Public Health 
 
Background: In order to increase treatment adherence, the WHO currently 
recommends that all tuberculosis patients receive in-person verification of each 
medication dose (Directly Observed Therapy, or DOT). However, in-person DOT is labor-
intensive, expensive, and logistically challenging for patients and DOT centers. An 
alternative option, piloted by the Baltimore City Health Department starting in 2014, is 
video-DOT (vDOT). vDOT is a treatment monitoring modality that allows patients to 
record and submit their doses to the treatment center electronically. The feasibility and 
efficacy of vDOT is currently unknown.  
 
Methods: In order to compare treatment adherence of those receiving video-DOT to the 
adherence of those receiving conventional in person DOT, we conducted a retrospective 
review of all patients in the Baltimore City Health Department completing therapy for 
active TB in 2014-2015. Adherence was defined as the percentage of expected doses 
during the treatment duration that were verified through direct observation either by 
vDOT or in-person DOT.   
 
Results: There were 36 patients completing TB treatment at the Baltimore City Health 
Department in 2014-2015 who were included in the study. Among the 36 TB patients, 
three (8.3%), received treatment monitoring using vDOT. On average, vDOT patients 
completed 95.6% (SD 2.1%) of their expected doses, while in-person DOT patients 
completed 95.3% (SD 3.3%) of their expected doses (p=0.879).  
 
Conclusion: While not powered to formally evaluate non-inferiority, these results 
suggest that vDOT is feasible and comparable for treatment monitoring compared to in-
person DOT. We suggest that vDOT should now be tested on a larger scale.  
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90. Effect of body position 
on SpO2 in Peruvian 
Highlanders 
Rafael Arias, MS2  
Mentor: Alan Schwartz 
Public Health 
 
Background: At altitude, ambient hypoxia causes decreased arterial oxygen tension and 
amplifies oxyhemoglobin saturation swings with changes in ventilation or respiratory 
mechanics.  Transitioning from an upright to supine position results in cephalad 
displacement of the diaphragm and a decreased functional residual capacity, and may 
exacerbate VQ mismatch and hypoxemia. We hypothesized that in highlanders, 
assuming a supine position will cause decreases in the oxyhemoglobin saturation 
(SpO2).  We further hypothesized that postural effects on oxygen saturation are 
modified by body-mass index (BMI), age, and sex. 
 
Methods: A convenience sample of 50 volunteers were recruited from Puno, Peru at an 
altitude of 3825 m. Pulse-oximetry and respiratory patterns were continuously recorded 
in both upright-seated and supine positions for 15 minutes in each position. The average 
SpO2 in each position, excluding areas of gross movement artifact were analyzed with a 
paired t-test to examine intra-subject positional SpO2 changes. The effects of BMI, age, 
and sex on positional SpO2 changes were examined with linear regression. 
 
Results: On average, participants were 60 ± 16.3 years old and had BMI of 28 ± 4.6 
kg/m2. In the mean, SpO2 in the upright position was 85.1% ± 2.6 and decreased by 
1.0% ± 1.1. (p < 0.0001) in the supine position. Increasing age predicted greater SpO2 
falls with change from the seated to supine position. BMI and sex did not significantly 
affect the positional SpO2 changes.  
 
Conclusion: In highlanders, SpO2 is significantly lower in the supine compared to upright 
position, especially as age increases. Because we sleep most commonly in the horizontal 
plane, sleep represents a vulnerable period during which posture contributes 
significantly to highlanders’ hypoxemic burden and related sequelae. Positional 
modifications during sleep may therefore mitigate hypoxemia. 
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91. Identifying Barriers to 
Surgical Care for Trachomatis 
Trichiasis in Kongwa District, 
Tanzania 
Ryan Bickley, MS2  
Mentor: Sheila West, PhD 
Public Health 
 
Background: Trachomatous trichiasis (TT), a complication of trachoma, is the leading 
cause of preventable infectious blindness in the world. Repeated infection of children 
with Chlamydia trachomatis can develop into TT in adulthood. Scarring from repeated 
infection causes tightening of the conjunctiva and trichiasis as eyelashes make contact 
with and scratch the cornea. Trachoma remains a problem in the poorest societies of 
the world, with the majority of blinding trichiasis occurring in Africa. The WHO 
recommends surgery to prevent progression to blindness, but uptake remains low. We 
sought to identify the greatest barriers that prevent residents with TT from receiving 
sight-saving surgery. 
 
Methods: We interviewed 167 participants with TT in the Kongwa District of Tanzania 
using a questionnaire with open- and close-ended questions. From an existing database, 
we identified and sorted residents living with TT based on whether or not they received 
surgery. Interviews were given in Swahili and Gogo. 
 
Results: Both surgery and non-surgery groups reported fear of surgery and lack of 
education about the procedure as top reasons for not getting surgery. Significantly more 
non-surgery participants reported not being able to afford surgery (p<0.001), not 
knowing where to receive surgery (p=0.0001), stating surgical camps were too far away 
(p=0.001), not having someone to accompany and help them (p<0.0001), and claiming 
they could manage TT themselves by epilating (p<0.0001). Many participants suggested 
better follow-up and pre-surgery education of patients. 
 
Conclusion: Our study identifies several barriers as well as suggested improvements 
from participants with TT. The largest obstacle facing patients is fear, indicating a need 
for improved public health education. One possible program could use successful 
surgical patients as ambassadors within their communities along with health 
professionals to educate others with TT before surgery. Moving forward, eliminating 
trachoma requires addressing how surgery is presented, including outlining outcomes, 
logistics of treatment, and follow-up plans. 
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92. Predictors of new-onset 
atrial fibrillation in preserved 
ejection fraction patients 
undergoing isolated mitral 
valve repairs 
Sarah Collica, MS2  
Mentor: William Baumgartner, M.D. 
Public Health 
 
Background: Among patients presenting with mitral regurgitation and preserved 
ejection fractions, little is known about who will develop atrial fibrillation (AF) on long-
term followup.  We sought to determine the incidence of and risk factors for long-term 
atrial fibrillation (LTAF) in this cohort.   
 
Methods: We included all patients undergoing isolated mitral valve repair (MVR) 
between 1997-2014 at our institution with a preserved ejection fraction (≥ 60%). Our 
primary outcome, LTAF, defined as AF occurring after discharge following MVR (at least 
seven days following MVR), was determined via telephone interviews with patients and 
chart review (outpatient visits, EKGs). 
 
Results: 269 patients were included in the study with a mean followup of 3.1±3.8 years.  
A total of 31 patients developed LTAF, and freedom from LTAF was 93.5% at one year 
and 85.2% at five years.  Patients developing LTAF were of similar mean age (60 vs. 57 
years in controls, p=0.23) and had similar preoperative comorbidities, but showed a 
trend toward larger left atrial diameter (5.0 vs. 4.6 cm, p=0.06).  After risk adjustment 
with multivariable Cox regression analysis, increasing left atrial size was associated with 
LTAF (HR 1.64, p=0.03), while male gender appeared protective (HR 0.41, p=0.04).  On 
followup, 29 patients (10.8%) developed moderate or greater mitral regurgitation at a 
mean of 2.2 years following MVR.  Using a longitudinal mixed-effects model, we were 
unable to detect an association between recurrent mitral regurgitation following MVR 
and LTAF (OR 1.44, p=0.28). 
 
Conclusion: LTAF occurs in about 15% of preserved ejection fraction patients 
undergoing MVR by five years.  Increasing left atrial diameter is an independent 
predictor of LTAF, while male gender appears to be independently protective; 
interestingly, age was not a significant predictor in our multivariable Cox model.  
Concomitant left atrial maze may be considered in patients with preserved ejection 
fraction and enlarged left atria undergoing MVR.  
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93. Accelerometer-based 
assessment of physical activity 
before and after cataract 
surgery in Singaporean adults: 
A pilot study 
Stephanie Lin, MS2  
Mentor: Pradeep Ramulu, MD PhD 
Public Health 
 
Background: Cataracts are associated with decreased levels of physical activity in 
patients. This decrease is especially salient because of the significant correlation 
between cataract and chronic diseases such as diabetes, metabolic syndrome, and 
obesity. Although some studies suggest that cataract removal surgery could increase 
levels of mobility and physical activity, these effects have only been characterized with 
self-reported or laboratory-measured data. Reliance on  these methods limits the 
reliability and generalizability of outcomes. This study proposes using accelerometers 
(Actical, Respironics Inc) to take functional measurements of corrective surgery’s effects 
on physical activity.  
 
Methods: We are currently recruiting 20 patients from the Singapore National Eye 
Centre (SNEC), and taking measurements of physical activity starting at one week pre-
surgery through 5 weeks post-surgery. Secondary outcomes measured will include visual 
acuity, colour vision, stereo acuity, contrast sensitivity, gait speed, reported cataract 
symptoms, and visual functioning.  
 
Results: Negative binomial regression models will be generated to examine correlations 
between changed activity levels and cataract status, as well as secondary outcomes.  
 
Conclusion: This research aims to characterize physical activity in patients before and 
after cataract surgery. The conclusions may help provide context to changes in other 
post-surgery mobility outcomes, such as falls rates. We hope that results can inform the 
management of patients undergoing surgery, and limit the potential negative health 
consequences of decreased physical activity. 
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