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• USION 
From the Editors 
As co-presidents of the William H. foundational importance of research 
Beaumont Medical Research Honor within the mindset of our students. 
Society of the George Washington Fusion would not be possible 
University School of Medicine and without the support of our deans, 
Health Sciences (SMHS), we proudly faculty members, and fellow stu-
present the 2016 edition of Fusion. As dents. We would like to thank the 
a completely student-run research Dean’s Office and the Office of 
journal, Fusion serves as a platform Student Opportunities for providing 
for students to share their research incredible research experiences. 
experiences with the entire school. Additionally, we are extremely 
We promote scholarly investigation grateful for the mentorship, lead-
at GW through regular journal clubs, ership, and support of Fusion ’s 
guest lecturers, GW Research Days, prestigious faculty advisor, Robert 
and, of course, this publication. H. Miller, Ph.D., senior associate 

This edition highlights the sheer dean of research and Vivian Gill 
depth and breadth of research our Distinguished Research Professor. 
students are involved in. Areas of Our deepest appreciations also go 
investigation include basic science, to our numerous dedicated faculty 
clinical medicine, public health, members for mentoring our peers in 
medical education, and international their research. The stunning Fusion 
research. We invited medical stu- layout is thanks to Thomas Kohout 
dents to submit abstracts of projects and C.J. Trent-Gurbuz of the Ofce 
they completed during their SMHS of Communications and Marketing. 
tenure. Our editorial board then Finally, our sincerest thanks to the 
reviewed, edited, and produced the editorial board as well as our cover 
entirety of this journal — from cover artist Trent Hope, MSII,  for making 
to cover. The cutting-edge research Fusion a great success. 
within the following pages attests to We hope you enjoy Fusion and 
GW’s high-caliber students. are inspired by the novel work of our 

This year, we had the privilege exceptional students. 
of selecting the top Fusion abstracts 
for a GW Research Day platform 
presentation and conferring the Sincerely, 
prestigious William Beaumont 
Research Award. This purposeful Ajlan Al Zaki, MSII 
integration aims to further foster the James Boddu, MSII 

Ajlan Al Zaki, MSII 

James Boddu, MSII 
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A New Generation of Passion, Persistence, 
and Positivity (the “3 Ps”) at GW 

T
his is a transformational time in the 
history of the George Washington 
University (GW) and, in particular, 
the School of Medicine and Health 

Sciences (SMHS). With its prestigious 
legacy as a leader in medical education and 
patient care, SMHS is well positioned to 
foster innovation in medical research. It is 
the diversity of ideas brewing within the 

faculty, the commitment 
to community service, 
and the united vision for There is a stark need to expand 
a healthier tomorrow 
that attracted me to GW. access to cancer care to all patients, 
And since becoming the 
inaug ura l director of including historically underserved the GW Cancer Center 
(GWCC), there is one populations. To do this, change is body of individuals that 
renews my faith in the 

needed. Our location in Washington, future of medicine and 
the conquering of cancer: 

D.C. makes us uniquely positioned GW’s medical students. 
I  took t he job of  

to build a successful cancer policy l e a d i n g  t h e  GWC C  
as its director because 

program — a service that few other we truly have a unique 
opportunit y. We ca n 

cancer centers in the nation pursue. build a cancer center of 
the future — one that is 
dynamic, f lexible, and 
n i mble.  W h i le la rge 

institutions can take a long time to react to 
change, we, as a cancer center, can swiftly 
respond to new opportunities and challenges. 
In an ever-evolving cancer care landscape, 
it will be the adaptive cancer centers that 
will see exciting movement. By strategically 
focusing our strengths and maintaining the 
freedom to be proactive in the face of change, 
we at GWCC will bring about incredible 
progress in the field of cancer care and 
prevention. 

Our vision is to become a leading innovator 
in multidisciplinary basic, population, and 

clinical research, as well as in education and 
training. Rounding out this vision is our 
strong commitment to becoming national 
leaders in cancer policy. There is a stark 
need to expand access to cancer care to all 
patients, including historically underserved 
populations. To do this, change is needed. 
Our location in Washington, D.C. makes 
us uniquely positioned to build a successful 
cancer policy program — a service that few 
other cancer centers in the nation pursue. We 
have all the right elements here in the nation’s 
capital to build an infuential program, and 
we will utilize the experts and resources 
that currently exist at our university to their 
fullest. By building a cancer policy program 
of distinction, we will positively afect cancer 
health systems nationwide. 

Since arriving at GW in July 2015, I 
have met with many people, but our M.D. 
program students caught my attention in 
particular. Their passion, persistence, and 
positivity remind me of my own when I was 
a young medical student in the early ’80s in 
Lima, Peru. My frst piece of advice to you, 
the physicians of the future, is to follow 
your passion. For me, immunology was so 
fascinating during medical school that it 
unleashed a passion for this feld that will last 
forever. This passion led me to work frst with 
Dr. Diana Lopez at the University of Miami 
School of Medicine, and then with Dr. Hyam 
Levitsky at Johns Hopkins, where his labs 
were performing pioneering research on how 
immune cells could help fght cancer. In the 
early ’90s, oncologists swore by chemotherapy 
and thought that any treatment using 
immunology would never work;  we were told 
that we were just dreamers. Such skepticism 
towards this emerging feld taught me that 
in addition to being passionate, persistence is 
equally important to achieving your dreams. 
Thanks to the passion and persistence of 
many believers, cancer immunotherapy 
is a mainstream therapy that is rapidly 
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transforming the way we treat cancer today. 
However, it was not easy to get to this 

point. The success and attention this 
feld is now experiencing was the result of 
innumerable hours of experimentation at the 
bench that did not work, as well as several 
unsuccessful or marginally successful clinical 
trials at the bedside. Although it could have 
been easier to think negatively and surrender 
by moving to other “hotter” areas in cancer 
research, what kept the feld alive was the 
positive thinking of the few true believers 
whothought that one day (hopefully during 
their life-span) the long-elusive success 
of cancer immunotherapy would come. 
And it did, with a vengeance, since cancer 
immunotherapy is now conquering the feld 
at a fast and furious pace. 

I am truly excited to drive innovative 
research, personalized patient care, and 
cancer policy from the nation’s capital. We 

Thanks to the passion and persistence of many believers, 

cancer immunotherapy is a mainstream therapy that is rapidly 

transforming the way we treat cancer today. 

are ready to achieve great things here at GW, 
and I invite you to join us in this challenging 
and rewarding journey that has just started. 
From someone who was in your shoes and lab 
coat not long ago and has seen successes as 
well as many failures, I pass the torch of the 
three “Ps” to you and future generations of 
physicians and physician-scientists at GW. 

Eduardo Sotomayor, M.D., director of the GW 
Cancer Center and professor of medicine at 
the George Washington University School 
of Medicine and Health Sciences 
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William Beaumont Student Research Award Winner:   

Hypoxia Results in White Matter Immaturity in a 
Piglet Model of Congenital Heart Disease 

FIGURE: Cell counts within the body of the CC confrm OL lineage-
specifc vulnerability to hypoxic exposure. Hypoxia leads to: A) a 75% 
decrease in the density of Casp3+- CC1+ co-labeled cells, and B) an 
85% decrease in the density of PDGF+- Ki67+ co-labeled cells when 
compared to normoxic conditions. (*=p<0.05) 
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Angeline Pham, 
MSII 
ADVISORS: 
Paul D. Morton, 
Ph.D.;1,2 

Ludmila 
Korotcova, 
M.D.;1,2 Richard 
A. Jonas, M.D.;1,2,3 Vittorio Gallo, 
Ph.D.;2,3 Nobuyuki Ishibashi, M.D.1,2,3 

1Department of Cardiac Surgery 
and 2Center for Neuroscience 
Research, Children’s National Health 
System; 3George Washington 
University School of Medicine and 
Health Sciences 

B A 

Congenital heart disease (CHD) is 
the leading birth defect, affecting 
almost 1 percent of births each year.1 

Full-term infants with CHD dis-
play subnormal brain development, 
underlying impairments in fne/gross 
motor skills, language, memory, and 

DTI analysis demonstrated that hypoxia leads 

to a global reduction in the number and length 

of WM fber tracts along with a global decrease 

in FA-a metric of WM integrity and maturity. 

attention. Neuroimaging studies 
show that CHD infants have a high 
incidence of brain injury; partly due 
to insufciencies in cerebral oxygen 
delivery in utero.2 

Difusion tensor imaging (DTI) 
studies have revealed that white 
matter (WM) immaturity is common 

in infants with CHD. Unlike stan-
dard MRI, DTI ofers quantitative 
information regarding the struc-
tural integrity of WM and can be 
used to quantify microstructural 
changes in brain development and 
injury. Fractional anisotropy (FA) 

is one measurement 
of DTI which refects 
the directionality of 
water diffusion along 
axons, and is impacted 
by the packing and 
myelination of axons. 
FA va lues increase 
as a newborn’s brain 
develops, refecting an 
increase in myelina-

tion. However, FA values are lower 
than normal in cases of WM injury. 
CHD patients have been reported 
to have signifcantly lower FA values 
in specifc WM tracts, such as the 
corpus callosum (CC).3 The CC con-
sists of the axons that connect the left 
and right hemispheres of the cerebral 

cortex, enabling interhemispheric 
transfer and functional integration 
of motor, sensory, and cognitive 
information.4 

WM development occurs exten-
sively from mid-gestation to post-
natal year two, during which there is 
robust oligodendrocyte (OL) prolif-
eration, diferentiation, and myelin 
sheath formation around axons. OLs 
are the cells that generate the WM 
that encases axons. OL maturation 
and subsequent myelination involves 
four lineage transitions: OL pro-
genitor, pre-OL, immature OL, and 
mature OL.5 Diferent cell-specifc 
antibodies can identify OLs at each 
stage of this progression.   

Due to technical and ethical dif-
fculties, the efects of CHD-induced 
brain injury on the cellular level 
remain elusive. To emulate the insuf-
fcient cerebral oxygenation in CHD, 
we developed a porcine chronic 
hypoxia model and analyzed the 
microstructural and cellular efects 
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of CHD on/in the CC with DTI and 
immunohistochemistry, respectively. 
Fixed porcine brains were imaged 
with a 3T-magnet at Johns Hopkins 
University by a team of radiologists. 
The cerebrum was isolated from DTI 
images using ROI Editor and fber 
tracking was performed using DTI 
Studio. The primary antibodies used 
were platelet-derived growth factor 
receptor- α (PDGFR-α) to label OL 
progenitors, anti-adenomatous pol-
yposis coli (CC1) to label mature OLs, 
Caspase 3 (Casp3) to label apoptotic 
cells, and Ki67 to label proliferating 
cells. To ensure an unbiased assess-
ment, cell counts were performed 
using Stereology. 

DTI analysis demonstrated that 
hypoxia leads to a global reduc-
tion in the number and length of 
WM fber tracts along with a global 
decrease in FA-a metric of WM 
integrity and maturity (Table 1). 
Immunohistochemical analyses 
revealed a 75 percent decrease in 
density of apoptotic mature OLs 
(Figure A) and an 85 percent decrease 
in the density of proliferating OL 

Normoxia Hypoxia 

Number of fbers 4192 4027 

Maximum length (mm) 32.33 27.00 

Average length (mm) 10.170 9.948 

Average FA value 0.3968 0.3775 

TABLE: Average fber tracking values of cerebrum from DTI 
of porcine brains 

progenitors (Figure B) in the CC fol-
lowing hypoxia (p<0.05). Together, 
these findings indicate an OL lin-
eage-specifc vulnerability to hypoxic 
exposure where OL progenitors fail 
to generate new OLs at a rate neces-
sary for normal brain development. 
Hence, therapies aimed at restoring 
the regenerative capacity of resident 
OL progenitors within the CC ofer 
promising avenues to improving 
neurological outcomes in the growing 
CHD population. 

REFERENCES: 
1. Ishibashi N, Scafdi J, Murata A, et al. White 

Matter Protection in Congenital Heart 
Surgery. Circulation. 2012;125(7):859-871. 

2. Morton PD, Ishibashi N, Jonas RA, et al. 

Congenital Cardiac Anomalies and White 
Matter Injury. Cell Press: Trends in Neuro-
science. 2015;38(6):353-363. 

3. Mulkey SB, Ou X, Ramakrishnaiah RH, et 
al. White Matter Injury in Newborns with 
Congenital Heart Disease: A Diffusion 
Tensor Imaging Study. Pediatric Neurology. 
2014;51:377-383. 

4. Palmer E., Mowat, D. Agenesis of the Corpus 
Callosum: A Clinical Approach to Diag-
nosis. Am. J. Med. Genet. American Journal 
of Medical Genetics Part C: Seminars in 
Medical Genetics. 2014;166C(2):184-197. 

5. McQuillen PS. Gof PA, Licht DJ. Efects of 
Congenital Heart Disease on Brain Devel-
opment. Progress in Pediatric Cardiology. 
2010;29(2):79-85. 
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  William Beaumont Student Research Award Winner:   

Cutaneous Infection with Leishmania Major 
Mediates Heterologous Protection against 
Visceral Infection with Leishmania Infantum 
Nicole A. Doria, 

Infection MSII 
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 ●  None L. inf Leishmania is a genus of obligate 
intracellular parasites transmitted to 
the skin of a mammalian host via the 
bite of an infected sand fy. Following 

# # # 4 4 # 

2 

	❑ L.maj L. inf 
2  ▲▲ 	L.inf L. inf 

0 0 transmission, parasites establish 
1w 3w 6w 1w 3w 6w chronic infection, and clinical pre-

sentation varies depending on the 
SPLEEN LIVER strain. Patients may present with 

3 4 visceral, cutaneous, or mucocuta- $ 

Pa
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sit
e 

Lo
ad

 (L
og

) 

# 

# # 2 # # # 

1 

0 

# # neous leishmaniasis; if untreated, the 
visceral form of disease is fatal, while 
cutaneous disease causes disfguring 
skin lesions. Major eforts are cur-
rently underway to control the sand 

3 
# # $ 

# 2 

1 

0 

f ly vector in different parts of the 1w 3w 6w 1w 3w 6w 
world, but there is still no vaccine and 
available drugs are expensive, highly FIGURE 1: (A and B) Parasite loads in individual ears, dLNs, spleens, or 
toxic, and often ineffective due to livers at the indicated time points post-challenge 
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resistance.1,2 However, the ancient 
practice of leishmanization, where 
people self-inoculate with L. major, 
a cutaneous strain, has proven to 
provide complete and long-lived 
homologous protection against sand 
f ly-transmitted cutaneous disease 
and has been used extensively as a 
live vaccine in humans. Although 
protective immunity against visceral 
leishmaniasis is not well understood, 
we do know that primary cutaneous 
infections generate IFN-γ producing 
Ly6C+CD4+T-cells that mediate 
highly protective immunity at a 
site of cutaneous challenge.3,5 This 
observation made us question if there 
existed some co-protective mecha-
nism against cutaneous and visceral 
strains. Hence, we challenged naïve 
or leishmanized C57BL/6 mice, 
a mouse model that most closely 
replicates the Th1 driven immune 
status in leishmanized humans, 
with the visceral strain L. infantum. 
Leishmanized mice were generated 
by injecting 104 L. major organisms 
into the hind foot pads and letting 
the lesions resolve over a 12–20 week 
time course. An intradermal ear 
inoculation model was employed 
for L. infantum challenge, resulting 
in the delivery of low doses of para-
sites into the visceral organs similar 
to natural infection. Our results in 
leishmanized mice challenged with 
visceralizing L. infantum revealed 
a statistically signifcant reduction 
of parasite numbers relative to the 
control group in the ear, draining 
lymph nodes, liver, and spleen at 
all time points. Three weeks after 
challenge, 40 percent (8 of 20) of 
the spleens and 55 percent (11 of 
20) of the livers from leishmanized 
animals had undetectable numbers 
of parasites, and this increased to 
88 percent (7 of 8) at both sites by 
6 weeks after challenge (Figure 1A 

FIGURE 2: Kinetic of IFN-g production by CD4+TCRb+ T-cells in ears, 
dLNs, spleens, and livers 
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and B). Because IFN-γ–producing 
CD4+ T-cells mediate the protective 
response conferred by leishmaniza-
tion against homologous challenge 
with L. major.3,4, 3,5 we also investi-
gated the mechanism of protection 
following heterologous challenge 
with L. infantum. We found increased 
frequencies of CD4+ T-cells with the 
capacity to make IFN-γ in the skin, 
draining lymph nodes, spleen, and 
liver of leishmanized versus control 
animals (Figure 2). Our studies show 
for the frst time that leishmaniza-
tion protects against heterologous 
visceral infection and is associated 
with a rapid activation and recruit-
ment of IFN-γ–producing Th1 cells 
at both cutaneous and visceral sites of 
infection, demonstrating protection 
is not site specific. Employing in-
vivo labeling of circulating cells, we 
were also able to confrm that these 
IFN-γ producing Th1 cells were 
residing within the visceral tissues 
and were not simply trapped in the 
vasculature. It is important to note 
that introducing L. major as a ‘live-
vaccine’ in areas where the parasite 
is not endemic, such as northeast 
India, is a signifcant drawback of 
leishmanizing against visceral leish-
maniasis. However, L. major strains 
that establish persistent infection in 

the mammalian host but cannot pro-
duce transmissible infections in the 
sand fy midgut, such as various lipo-
phosphogly can knockout parasites 
(lipophosphogly can helps parasites 
evade immune attack), have already 
been developed and have the poten-
tial to address these concerns. 6,7 

REFERENCES: 
1. Kaye P, Scott P. Leishmaniasis: Complexity 

at the Host-Pathogen Interface. Nat. Rev. 
Microbiol. 2011;9:604–615. 

2. Sundar S, Chakravarty J. An Update on 
Pha rmacotherapy for L eish ma niasis.  
ExpertOpinPharmacother. 2015;16:237–252. 

3, 4. Zaph CJ, et al. Central Memory T-Cells 
Mediate Long-Term Immunity to Leish-
mania Major in the Absence of Persistent 
Parasites. Nat. Med. 2004;10:1104–1110. 

3, 5. Peters NC, et al. Chronic Parasitic Infection 
Maintains High Frequencies of Short-
Lived Ly6C+CD4+ Efector T-Cells That 
Are Required for Protection Against Re-
Infection. PLoS Pathog. 2014;10:e1004538. 

6, 7. Liu DI, et al. Deficiency of Leishmania 
Phosphoglycans Inf luences the Magni-
tude but Does Not Afect the Quality of 
Secondary (Memory) Anti-Leishmania 
Immunity. PLoS One. 2013;8:e66058. 
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Acinetobacter baumannii is an 
aerobic Gram-negative bacteria 
endowed with remarkable metabolic 
versatility, perhaps most notable for 
its ability to rapidly exploit resis-
tance against multiple classes of 
antibiotics.1 As a result, multi-drug-
resistant A. baumannii (MDRAB) 
has achieved global spread and is a 
particular threat to the most vul-
nerable patients, such as those in 
intensive care units or post-surgical 
wards with compromised immunity.2 

Increased mortality, morbidity, and 
health care costs are significantly 
associated with these patients.2 

Total and attributable rates of mor-
tality due to MDRAB infections are 
reported as high as 52 percent and 
35 percent, respectively, even with 
current gold-standard antibiotic 
therapy.2 However, there are few 
antibiotics currently in phase II or 
later clinical trials having improved 
efcacy against this pathogen. 

Kinocidins are microbicidal che-
mokines that directly target and 

FIGURE: RP–1 and γ — RP–1 effcacy vs MDRAB exvivo in blood and blood 
matricie. 
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enhance neutrophil activity against 
pathogens.3, 4,5 Some are released 
into the blood by human platelets 
during tissue injury or infection, and 
have strong antimicrobial efficacy, 
without the toxic side efects of clas-
sical or cytotoxic antimicrobial pep-
tides.3,4,5 RP-1 and γ–RP-1 are novel 
anti-infective biologics engineered 
from antimicrobial domains of the 
kinocidin CXCL4 (platelet factor 

4), previously shown to be important 
for anti-infective efcacy in vivo, and 
hypothesized to infuence immuno-
modulatory and other functions.3,4,5 

A series of in vitro and in vivo 
studies was performed evaluating 
the efficacies of RP-1 and γ–RP-1 
versus imipenem ( gold-standard 
therapy) against reference MDRAB 
strains 19,606 and 17,978 (American 
Type Culture Collection), as well 
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as hospital (Harbor-UCLA) isolate 
AB-HUMC-1. 

An ultrasensitive radial-difusion 
assay demonstrated RP-1 and γ– 
RP-1 as capable of exerting anti-
microbial activity in a MDRAB at 
relevant pH representing blood or 
acidifed neutrophil phagolysosome. 
Antimicrobial activity (minimum 
inhibitor y concentration; MIC) 
was also quantified per Clinical 
Laborator y Standards Institute 
guidelines, and further assessed 
using a biomatrix assay which evalu-

… [T]hese data demonstrate that γ–RP-1 CFU of MDRAB (con-
firmed by lung tissue 

alone or either kinocidin in combination culture). Imipenem, 
RP-1 and γ–RP-1 treat-

with imipenem achieved robust effcacy vs. ments alone or in com-
bination were admin-

MDRAB pneumonia in an otherwise lethal istered for three days 

induce changes in intracellular mac-
romolecular status, cell-membrane 
permeabilization and osmostasis, 
lipid-membrane composition, and 
putative programmed cell-death 
pathways. 

Beyond the test tube, the most 
compelling efficacy results were 
observed in mice simulating lethal 
neutropenic MDRAB pneumonia 
in immune-compromised patients 
(Figure 2). Animals were treated 
with cortisone acetate and cyclo-
phosphamide to make them neutro-

penic before aerosolic 
inoculation with 5x108 

murine model. 

ated antimicrobial activity ex vivo 
in human blood, plasma, and serum. 
Compared to artifcial media, RP-1 
and γ–RP-1 microbicidal activity 
was enhanced in the human blood 
biomatricies (Figure 1). Moreover, 
fow cytometry studies demonstrated 
multiple, targeted mechanisms of 
action of RP-1 and γ–RP-1 against 
MDRAB, including its ability to 

after infection estab-
lishment. Results dem-
onstrated untreated 
controls and imipenem 

alone treated animals with 0 percent 
or 16 percent survival, respectively. 
By comparison, γ–RP-1 or RP-1 alone 
achieved 72 percent (0.01 vs. control 
or imipenem) or 28 percent (p<0.01 
vs. control) survival, respectively. 
Combinations of RP-1 or γ–RP-1 
with imipenem treatment achieved 
respective 60 percent or 75 percent 
survival rates (p<0.01 vs. control or 

imipenem). Moreover, total MDRAB 
burden (CFU) in lungs and spleens 
were significantly reduced (> 2 log 
CFU; p<0.05-0.01) in γ–RP-1 and 
combination treatment groups as 
compared to control or imipenem 
treatments alone. 

Together, these data demonstrate 
that γ–RP-1 alone or either kinocidin 
in combination with imipenem 
achieved robust efcacy vs. MDRAB 
pneumonia in an otherwise lethal 
murine model. These outcomes 
afrm RP-1 and γ–RP-1 as innovative 
and efcacious biologic candidates 
for further evaluation to address 
the looming threat of MDR AB 
infections. 

REFERENCES: 
1. Repiza GD, et al. Diferential Role of the 

T6SS in Acinetobacter Baumannii Viru-
lence. PLoS One.  2015;10(9):e0138265. 

2. Gulen TA, et al. Clinical Importance and 
Cost of Bacteremia Caused by Nosocomial 
Multi-Drug-Resistant Acinetobacter Bau-
mannii. 2015;38:32-5. 

3. Yount NY, et al. Platelet Microbicidal Pro-
tein 1: Structural Themes of a Multifunc-
tional Antimicrobial Peptide. Antimicrob 
Agents Chemother. 2004;48(11):4395-404. 

4. Yeaman MR, et al. Synthetic Peptides 
That Exer t A ntim icrobia l Activ ities 
i n W hole Blood a nd Blood-Der ived 
Matrices. Antimicrob Agents Chemother. 
2002;46(12):3883-91. 

5. Yount NY, et al. Context Mediates Anti-
microbial Efcacy of Kinocidin Congener 
Peptide RP-1. PLoS One. 2011;6(11):e26727. 
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Genome-Wide Alteration of 5-Hydroxymethylcytosine 
in a Mouse Model of Alzheimer’s Disease 
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4 Institute of Translational Medicine, 
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Alzheimer’s disease (AD) is the most 
common neurodegenerative disorder 
that leads to a decline in cognitive 
function. In AD, aggregates of amy-
loid β peptide ranging from 36–43 
amino acids precede the accumula-
tion of neurofbrillary tangles; both 
pathologies are hallmarks of the dis-
ease. Strong evidence has implicated 
epigenetic changes, including histone 
modification and DNA methyla-
tion, in AD. THe modifed version 
of the familiar DNA base cytosine, 
5-hydroxymethylcytosine (5hmC), 
can mediate DNA demethylation, 
and recent studies have shown that 
this regulation is dynamic during 
neurodevelopment and aging. In 
this abstract we show that a specifc 
form of amyloid peptide, amyloid 
beta 1–42 (Aβ1–42), may signifcantly 
reduce the global level of 5hmC in cell 
cultures. We found that the global 
level of 5hmC displayed diferential 
response to the pathogenesis in the 
cortex, cerebellum, and hippocampus 

FIGURE 1: Aβ(1-42) peptide 
reduces 5hmC abundance 
in cell cultures. (Top) The 
representative images of dot-
blot assay of Aβ treatment on 
5hmC level in adult neural stem 
cells (aNSCs) (n=3). (Right) The 
quantifcation result indicates 
Aβ at 1-μM concentration 
signifcantly decreases 5hmC 
level in aNSCs (*p<0.05; 
**p<0.01, unpaired t-test). 
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of APP-PSEN1 double transgenic 
(DTg) mice. These mice carry two 
autosomal dominant causal muta-
tions of AD, the overexpression of 
amyloid precursor protein (APP) 
and the presenilin gene, which alters 
APP processing and increases the 
production of toxic forms of Aβ. We 
observed a significant decrease of 
overall 5hmC in hippocampus, but 
not in cortex and cerebellum, as the 
DTg mice aged. Our genome-wide 
profiling study identified differen-
tial hydrox ymethylation regions 
(DhMRs) in DTg mice, which were 
highly enriched almost everywhere 

including introns, exons, and inter-
genic regions. Gene ontology analysis 
revealed that DhMR-associated 
genes participate in multiple sig-
naling pathways involved in neuronal 
development/diferentiation and neu-
ronal function/survival. Our results 
strongly argue that 5hmC-mediated 
epigenetic regulation may contribute 
to the pathogenesis of AD. 

REFERENCES: 
1. Jaenisch R, et al. Epigenetic Regulation 

of Gene Expression: How The Genome 
Integrates Intrinsic and Environmental 
Signals. Nat Genet. 2003;33 Suppl:245-254. 
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67-week-old WT and age-
3,000 matched DTg mice biological 500 

400 replicates, respectively. (Right) 
300 Compared to age-matched WT 10,000 200 

mice, 5,324 of adult-specifc 100 
DhMRs and 4,975 of DTg-12WK  67WK 12WK  67WK 
specifc DhMRs were identifed. 
In addition, 244 specifc DhMRs 
were shared between adult and 
aged DTg mice, which did not 
appear in either adult or aged 
WT mice. 

WT DTg 

2. Moller HJ, et al. The Case Described by 
Alois Alzheimer in 1911. Historical and 
Conceptual Perspectives Based on the 
Clinical Record and Neurohistological Sec-
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This project aims to improve our 
understanding of how embryonic 
stems cells (ESCs) are induced to form 
neurons via retinoic acid (RA) sig-
naling. Understanding key signaling 
pathways for ESC diferentiation is 
central for developing methods for 
using ESCs in repair and regeneration. 
RA and its interactions with specifc 
receptors is critical for transcription 
and subsequent expression of certain 
genes. Within the nucleus, retinoic 
acid response elements (RARE) 
in nuclear DNA bind a complex 
including RA and heteromeric reti-
noic acid receptors (RARs/RXRs). 
This event signals the transcription 
of the gene and the production of pro-
teins regulating cell diferentiation.1 

These nuclear signaling events can be 
manipulated to result in tumorigenic 
events, such as acute promyelocytic 
leukemia (APL). The pathogenesis 
of APL demonstrates the crucial 
role that RA has in cell lineage dif-
ferentiation and how disruption of 
the RA-RAR interaction modifies 
normal cell lineages, resulting in 
transformation.2 

In addition to altered transcrip-
tional regulation in tumorigen-
esis, endogenous RA signaling has 
been shown to be crucial to initial 

development, as well as adult regen-
eration and tissue repair at many 
sites in the nervous system.  Within 
the olfactory system, the only adult 
neural structure that constantly 
regenerates throughout life in mam-
mals, RA infuences the generation of 
olfactory epithelium and the olfactory 
bulbs. Experiments conducted in the 
olfactory system have demonstrated 
that endogenous RA signaling during 
olfactory epithelium development 
and in the adult is critical for estab-
lishing cell lineages, and diferenti-
ated neurons.3 

Diferentiation of ESC, and other 
pluripotent progenitor cell lines, is 
highly dependent on RA. The frst 
publication identifying the expres-
sion of RARs alpha and gamma 
in ESCs utilized immunof luores-
cent labeling to demonstrate their 
localization at a single time point.1 
Immunof luorescent intensity was 
not identical among the cells, sug-
gesting expression of these recep-
tors is constantly fuctuating. These 
experiments suggest ESCs possess 
the ability to modulate gene expres-
sion and the presence of RA.1 More 
importantly, this study established 
expression of these two RAR in ESCs, 
suggesting the possibility of RA 
signaling for subsequent lineage pro-
gression. Of relevance to our project 
is the demonstration of varying RAR 
expression within a clonal stem cell 
colony.1 RA signaling clearly promotes 
neural diferentiation of pluripotent 
stem cells; however, it is not clear 
whether RA directly induces neurons 
from the ESCs themselves, or if it 
promotes the proliferation or difer-
entiation of an intermediate subtype 
of neural-specifc stem cell. 

To assess this question, DNA con-
structs were made using destabilized 

green f luorescent protein (dGFP) 
that will allow us to observe the dif-
ferentiation of ESCs into neurons in 
real time. We made three constructs 
to allow for labeling of ESCs as they 
mature into neurons. The frst and 
second constructs express GFP and 
destabilized GFP respectively, and 
include a neomycin cassette for cell 
selection. The third uses a conditional 
variant of Cre recombinase (CreERT) 
that was transfected in combination 
with a reporter (foxed tdTomato) and 
a hygromycin cassette for selection. 
When Tamoxifen is added, the acti-
vated Cre will activate the tdTomato 
reporter, labeling RA-activated cells 
and their progeny. These experi-
ments have been initiated and results 
are forthcoming. If successful, we 
can define the lineage relationship 
between RA-activated cells and 
mature neurons. Understanding 
how pluripotent stem cells become 
neurons also has implications for 
tumorigenesis, specifcally the uncon-
trolled proliferation in glioblastoma, 
which is critical for developing new 
treatments and to guide neurosurgical 
intervention. 

REFERENCES: 
1. Buchanan FQ, Rochette-Egly C, Asson-

Batres MA. Detection of Variable Levels 
of RARα and RARγ Proteins in Pluripotent 
and Diferentiating Mouse Embryonal Car-
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Cell and Tissue Research. 2011;34:43-51. 

2. Raelson J, et al. The PML/RAR Alpha 
Oncoprotein is a Direct Molecular Target 
of Retinoic Acid in Acute Promyelocytic 
Leukemia Cells. Blood. 1996;88:2826–2832. 
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System: Morphogenesis and Stem Cell 
Specifcation in the Olfactory Epithelium 
and Olfactory Bulb. In: Moody S, eds. 
Principles of Developmental Genetics. 
2nd ed. London, England: Academic Press, 
2014:357-376. 
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Cervical varices are a rare complica-
tion of pregnancy. Cases of sequelae 
involving second and third trimester 
bleeding, thrombosis, and massive 
hemorrhage have been described 
in the literature.1,4 Placenta previa 
may be a risk factor for the develop-

In patients with cervical varices, balloon 

artery occlusion can successfully prevent 

and treat life-threatening hemorrhage. 

Cervical varices should be followed in 

the postpartum months to assess for 

recurrence. 

ment of cervical varices.2 Diagnosis 
is therefore incredibly important in 
these patients to prevent morbidity 
and mortality, often done through 
ultrasound or magnetic resonance 
imaging. 

We present a case of a 31-year-old 
female who initially presented during 
her second trimester with massive 
hemorrhage, found to have cervical 
varices. She was successfully treated 
by interventional radiology with 

arterial embolization and was able to 
carry the labor to term. She was sub-
sequently admitted at 39 weeks for 
cesarean section for cervical varices 
confrmed on multiple serial pelvic 
ultrasounds. Prior to delivery, balloon 
occlusion catheters were placed into 
the internal iliac arteries bilaterally in 
case of hemorrhage during cesarean 
section. A time-out was called to con-
frm the patient’s identifcation and 
the planned procedure. Intravenous 
conscious sedation was administered 
after informed consent. Ultrasound 
was used to visualize the right and 
left common femoral arteries. After 
1 percent local lidocaine anesthesia 
and a sterile preparation, access was 

achieved into the common 
femoral arteries bilater-
ally using a micropunc-
ture set. The team used 
7 -French sheath guiding 
catheters. The right and 
left internal iliac arteries 
were selectively catheter-
ized used Cobra catheters. 
The Cobra catheters were 
sequentially removed, and 
each internal iliac artery 
was catheterized with a 
7- French Berman wedge 
catheter (Swan-Ganz cath-

eter). A small amount of contrast was 
injected into each internal iliac artery 
to confirm accurate placement of 
the balloon occlusion catheter. The 
occlusion balloons were def lated, 
and the catheters were then secured. 
The sheaths were sutured in place, 
and sterile dressings were applied. 
The patient was taken to the oper-
ating room in a stable condition for 
cesarean section. Of note, minimal 
low dose fuoroscopy was used with 

last image hold for the majority of 
the documented images. This was 
done to reduce x-ray dose to mother 
and fetus. The patient tolerated the 
procedure well. This case exemplifes 
the potential role for balloon artery 
occlusion during delivery. There is 
inadequate evidence for the man-
agement of cervical varices during 
pregnancy. In patients with cervical 
varices, balloon artery occlusion can 
successfully prevent and treat life-
threatening hemorrhage. Cervical 
varices should be followed in the 
postpartum months to assess for 
recurrence. 

REFERENCES: 
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Z. 2011. Cervical Varices Complicated by 
Thrombosis in Pregnancy. Ultrasound in 
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Revascularization in the Setting of Hyoid Fracture 
— A Case Report and Review of the Literature 
Shantum 
Misra, MSII 
ADVISORS: 
Corbett A. 
Haas, D.M.D., 
M.D.;1 Meredith 
August, D.M.D., 
M.D.;1 Kyle R. 
Eberlin, M.D.2 

1Department of Oral and 
Maxillofacial Surgery, Harvard 
School of Dental Medicine; 
2Division of Plastic Surgery, 
Massachusetts General Hospital, 
Harvard Medical School 

Traumatic injuries to the lip are 
common, but injuries that require 
revascularization of the lower lip are 
infrequent and pose a major challenge 
to the reconstructive surgeon. This 
report describes the case of a 53-year-
old woman who sustained a lower 
lip avulsion injury, a comminuted 

mandibular parasymphyseal fracture, 
and a hyoid bone fracture secondary 
to a bicycle accident. Trauma workup 
included computed tomographic 
angiography of the head and neck, 
which did not show vascular injury. 
Despite successful revasculariza-
tion of the lower lip, adequate initial 
workup with negative imaging fnd-
ings, and treatment with aspirin and 
systemic heparin therapy, the patient 
unfortunately developed an internal 
carotid dissection and expired on 
postoperative day 11. The etiology of 
this untoward outcome is not clear, 
but likely represents an unrecognized 
dissection resulting from the initial 
trauma that might have been exacer-
bated by intraoperative or postopera-
tive positioning. It is doubtful that 
additional imaging or workup would 
have altered this outcome. This case 
underscores the need for a high index 
of suspicion and careful postopera-
tive monitoring of these high-energy 
injuries, even when thorough initial 
trauma workup is performed. 
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Glaucoma is a progressive optic 
neuropathy characterized by loss of 
retinal ganglion cells and associated 
morphologic changes to the optic 
nerve and retinal nerve fiber layer 
(RNFL).1 For many patients, struc-
tural changes in the neuroretinal rim 
and RNFL precede the detection of 
visual feld (VF) defcits in early glau-
coma emphasizing that structural 
assessment of the optic nerve is an 
essential component of timely glau-
coma diagnosis and management.2-8 

The last two decades have seen a 
proliferation of imaging instruments 
that provide objective and quantita-
tive measures of retinal tissue that 

cannot be assessed with standard 
fundus photography. Most recently, 
spectral-domain optical coherence 
tomography (SD OCT) has allowed 
clinicians to obtain unprecedented 
high-resolution images of the optic 
ner ve head and RNFL, and has 
become the standard of care for the 
management of many ophthalmic 
conditions.9,10 Spectral-domain OCT 
instruments often use proprietary 
reference databases com-
prising measurements of 
healthy eyes to set limits The last two decades have seen a prolifera-
of normality for optic 
disc, R NFL, and gan- tion of imaging instruments that provide 
glion cell measurements. 
Classification as within objective and quantitative measures of 
normal limits ( WNL), 
borderline (BL), and out- retinal tissue that cannot be assessed with 
side normal limits (ONL) 
provides clinicians with standard fundus photography. 
a reference for making 
clinical decisions.11 

In the United States, the Food and 
Drug Administration regulates the 
commercialization of the reference 
databases, but there are no standards 
or guidelines for the types or numbers 
of subjects that should be included 
or how the data should be analyzed 
or presented in the reference data-
bases.12 In addition, there is sparse 
literature evaluating the accuracy of 
the reference database algorithms 
for detection of glaucomatous struc-
tural damage, with reports of false-
positive RNFL results in healthy 
eyes.13,14 To our knowledge there are 
no published reports comparing the 
agreement between different SD 

OCT instruments when their spe-
cific databases are used to classify 
glaucoma and healthy eyes. 

This study aimed to evaluate and 
compare the diagnostic accuracy of 
global and sector analyses for detec-
tion of early visual feld (VF) damage 
using the retinal nerve fiber layer 
(RNFL) reference databases of the 
Spectralis (Heidelberg Engineering, 
Heidelberg, Germany) and Cirrus 

(Carl Zeiss Meditec, Dublin, CA) 
spectral-domain optical coherence 
tomography (SD OCT ) devices. 
Participants included healthy sub-
jects and glaucoma suspects from the 
Diagnostic Innovations in Glaucoma 
Study (DIGS) and African Descent 
and Glaucoma Evaluation Study 
(ADAGES) with at least 2 years 
of follow-up. Global and sectoral 
RNFL measures were classified as 
within normal limits (WNL), border-
line (BL), and outside normal limits 
(ONL) on the basis of the device ref-
erence databases. The sensitivity of 

Continued on p. 17 
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Average RNFL Thickness 72mm 72 mm 

RNFL Symmetry 86% 

Rim Area 0.91 mm2 1.17 mm2 

Disc Area 1,75 mm2 1.66 mm2 

Average C/D Ratio 0.68 0.53 

Vertical C/D/ Ratio 0.77 0.60 

Cup Volume 0.297 mm2 0.122 mm2 
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OU 

RNFL Thickness 
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Sample: 60 
OD Thickness:  .078 mm 
OS Thickness:  .083 mm 

100 

0 
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SPECTRSALIS FIGURE: Case 1 — Global retinal 
nerve fber layer (RNFL) classifcation 
disagreement between Cirrus (borderline 
[BL]) and Spectralis (outside normal 
limits [ONL]) in glaucoma suspects. 
Above: Cirrus scan showing global RNFL 
classifcation as light blue, BL (top right 
arrow), and most temporal clock hours are 
dark blue, ONL (left arrow). Left: Spectralis 
showing global RNFL classifcation as 
dark blue, ONL (top arrow), and most 
temporal superior and temporal inferior 
sectors are dark blue, ONL (left arrow). 
Although global classifcation differs, both 
instruments identify temporal sectors 
(Spectralis) and clock hours (Cirrus) as 
ONL. C/D = cup-to-disc; INF = inferior 
quadrant; NAS = nasal quadrant; OD 
= right eye; OS = left eye; OU = both 
eyes; SUP = superior quadrant; TEMP = 
temporal quadrant. 
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Specifcity (n = OHT Eyes Specifcity (n = 154 Sensitivity (n = 34 Eyes 
Specifcity (n = 279 That Did Not Develop GON Eyes That Did Not That Developed 

Healthy Eyes) VF Damage) Develop VF Damage) VF Damage) 

No RNFL No Global No RNFL Global Sectors No RNFL Global Sectors ≥ 1 RNFL Global 
Sectors ONL Sectors ONL Sectors ONL Not ONL Sectors ONL Not ONL Sectors ONL Sectors ONL 

Cirrus 263 (94.3%) 279 (100%) 118 (84.3%) 137 (97.9%) 148 (82.7%) 166 (92.7%) 17 (50.0%) 8 (23.5 %) 

Spectralis 269 (96.4%) 278 (99.6%) 125 (89.3%) 133 (95.0%) 138 (77.1%) 150 (83.8%) 18 (52.9%) 11 (32.4%) 

GON = glaucomatous optic neuropathy; OHT = ocular hypertension; ONL = outside normal limits; RNFL = retinal nerve fber layer; VF = visual feld. 

TABLE:  Specifcity and sensitivity of cirrus and spectralis retinal nerve fber layer global and sector analysis 

Continued fom p. 15 

ONL classifcation was estimated in 
glaucoma suspect eyes that developed 
repeatable VF damage detected by 
automated perimetry. 

A total of 353 glaucoma suspect 
eyes and 279 healthy eyes were 
included. A total of 34 (9.6 per-
cent) of the glaucoma suspect eyes 
developed VF damage. In glaucoma 
suspect eyes, Spectralis and Cirrus 
ONL classification was present in 
47 eyes (13.3 percent) and 24 eyes (6.8 
percent), respectively. The sensitivity 
of the global RNFL ONL classifca-
tion among eyes that developed VF 
damage was 23.5 percent for Cirrus 
and 32.4 percent for Spectralis (Table 
1). The specifcity of within-normal-
limits global classifcation in healthy 
eyes was 100 percent for Cirrus and 
99.6 percent for Spectralis. There was 
moderate to substantial agreement 
between Cirrus and Spectralis classi-
fcation as ONL. Global and sectoral 
disagreement between instruments 
can be seen in Figure 1. Overall, 
the Spectralis and Cirrus reference 
databases have a high specifcity for 
identifying healthy eyes and a fair 
agreement for detection of eyes with 
early glaucoma damage. 
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Women with Normal Diabetic Screen 
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Parameter UIC (n=383) 
Control 
(n=580) 

GDM 
(n=112) 

pGDM 
(n=112) 

BW % 61.8 22.6 70.2 70 

Shoulder dystocia (%) 6.2 0.7 3.6 4.9 

Hypoglycemia (%) 13.8 9.7 25 32 

Composite morbidity (%) 21.9 15.7 35.7 44.6 

Center for Advanced Fetal Care, 
Department of Obstetrics and 
Gynecology, University of Maryland 
School of Medicine 

G estation a l  d iabetes mel l it us 
(GDM), diabetes that frst appears 
during pregnancy, occurs in 6 to 7 
percent of pregnancies in the United 
States and with increasing prevalence 
due to the upward trend in maternal 
obesity and age.1  Studies have shown 
that the diagnosis and management 
of GDM have benefcial efects on 
maternal and neonatal outcomes, 
including reduced rates of shoulder 
dystocia, fractures, nerve palsies, 
respiratory distress, hyperviscosity 

TABLE: Selected delivery and neonatal outcomes 

secondar y to polycythemia, and 
neonatal hypoglycemia.2 

Two key ultrasound markers that 
characterize a poorly controlled 
diabetic pregnancy are accelerated 
fetal growth and polyhydramnios, 
or an excessive volume of amni-
otic fuid. Maternal hyperglycemia 
results in fetal hyperglycemia and 
fetal hyperinsulinemia, which cause 
fetal macrosomia and poly uria. 
Accelerated fetal growth is defned 
as an abdominal circumference (AC) 
>95th percentile.3 Polyhydramnios 
is defned as an amniotic fuid index 

(AFI) >24 cm or maximum vertical 
pocket (MVP) >8 cm on ultrasound.4 

A clinical dilemma that physicians 
currently face is the management 
of patients who exhibit prenatal 
ultrasound signs of diabetes, in the 
absence of fetal abnormalities, but 
have a normal diabetic mellitus (DM) 
screen. The objective of our study is 
to investigate perinatal outcome in 
fetuses with accelerated growth and/ 
or polyhydramnios with normal DM 
screening. 

A  r et r o s p e c t i v e  st ud y  w a s  
performed in wh ich singleton, 
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non-anomalous pregnancies with 
polyhydramnios (AFI >24cm or 
MVP >8cm) and/or accelerated fetal 
growth (AC >95th percentile) were 
recorded as Ultrasound indicated 
cases (UIC) when DM screen was 
normal. Maternal demographics, 
delivery outcome (gestational age 
[GA] at delivery, delivery mode, 
shoulder dystocia, lacerations, pla-
cental weight [PlW], estimated blood 

… [P]regnancies with third trimester polyhy-

dramnios and/or accelerated fetal growth with 

normal maternal DM screen are at higher risk 

for maternal and neonatal complications, com-

parable to overtly diabetic pregnancy. 

loss [EBL], cord gases and APGAR 
scores), and neonatal outcome (birth 
weight percentile [BW percent], 
NICU admission, sepsis, hypogly-
cemia, respiratory distress, intuba-
tion > 6h, glucose, relevant chemistry 
and hematocrit levels, IV dextrose 
administration, fetal death in utero, 
neonatal death, and length of stay) 
were recorded. Composite morbidity 
(CM) was also tabulated. UIC were 
compared to control (normal DM 

screening, no polyhydramnios or 
accelerated fetal growth), GDM, 
and pregestational DM (pGDM) 
pregnancies, recorded from the 
same time period. Variables were 
analyzed according to number and 
distribution. 

Three hundred and eighty-three 
cases met study DM screening and 
ultrasound criteria (UIC). Maternal 
BMI in UIC was higher than control 

but lower than GDM 
& pGDM (p<0.005 
for all). BW percent, 
EBL, PlW, shoulder 
dystocia, and CM 
were higher in UIC 
than control (p<0.01 
for a l l ). Neonata l 
hy poglycemia did 
not attain signifi-
ca nce i n UIC vs.  
control (p=0.053). 
BW percent, EBL, 

risk of hypoglycemia, and CM were 
lower in UIC than in GDM & pGDM 
(p<0.01 for all). Shoulder dystocia and 
obstetric lacerations were similar 
(p>0.05) between UIC and GDM & 
pGDM. Subanalysis of entry criterion 
(accelerated growth vs. polyhydram-
nios vs. both) did not alter the risk 
of delivery or neonatal outcomes 
(p>0.05 for all). 

The results of our study demon-
strate that pregnancies with third 

trimester polyhydramnios and/or 
accelerated fetal growth with normal 
maternal DM screen are at higher 
risk for maternal and neonatal com-
plications, comparable to overtly dia-
betic pregnancy. This suggests that 
additional research on the perinatal 
risks associated with this population 
of pregnancies is crucial, as it may 
inform future guidelines regarding 
the optimal management of these 
patients. 
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Retinopathy of prematurity (ROP) 
is caused by abnormal retinal blood 
vessel development in premature 
infants and requires treatment of 
severe Type 1 disease to prevent 
ophthalmic complications such as 
scarring, retinal detachment, and 
blindness. However, even with treat-
ment, many become blind or are 
affected by myopia, strabismus, or 
visual impairment. 

Currently, there are no published 
guidelines for NICU medical man-
agement during laser treatment for 
Type 1 ROP. The purpose of this study 
was to evaluate NICU care during 
ROP laser treatment and determine 
eye outcomes associated with treat-
ment circumstances in order to better 
prevent medical and ophthalmic 
complications. 

We historically reviewed neo-
nates with Ty pe 1 ROP treated 
between January 2009 and June 2015 
at Children’s National Health System 
(Children’s National), which is a Level 
IV NICU.1  For infants receiving their 
first laser treatment at Children’s 

National, we assessed demographics, 
intubation requirements, treatment 
duration, median time to return to 
respiratory and feeding baselines, and 
eye outcomes at  less than 6 months of 
follow-up. Incidence of grade 3 or 4 
intraventricular hemorrhage (IVH), 
hydrocephalus, sepsis any time prior 
to treatment, necrotizing enteroco-
litis (NEC), and bronchopulmonary 
dysplasia (BPD) were noted as indica-
tors of medical disease burden. 

Of the 51 infants reviewed, two 
were excluded due to frst 
treatments at other hos-

median 90.0 hours and 75.0 hours, 
respectively, compared to base-ETI 
(16.8, 3.0), urg-ETI (51.7, 30.0), and 
no-ETI (11.0, 5.9) (Figures 1 and 2). 
Eye outcomes included macular scar 
(14 percent), retinal detachment (8 
percent), legal blindness (17 percent), 
and strabismus (28 percent) with 
elect-ETI having poorest outcomes 
(20 percent, 30 percent, 40 percent, 
40 percent, respectively). 

For extremely low-birth-weight 
infants with Type 1 ROP, elect-ETI 

pitals. Six others were For extremely low-birth-weight infants 
excluded because they 
received anti-VEGF injec- with Type 1 ROP, elect-ETI prolonged return 
tion as ROP treatment. For 
the 43 infants treated with to respiratory and feeding baselines, and 
laser, mean age at treatment 
was 37.0±2.7 weeks (range eye outcomes were poorest for this group. 
32.0 -42.4), gestationa l 
age was 24.1±1.6 weeks, 
and birth weight was 684.5±284.7g. 
Incidence of sepsis any time prior to 
the procedure was high at 88 percent 
(38), with BPD at 86 percent (37), 
NEC at 42 percent (18), and grade 
3 or 4 IVH at 23 percent (10). Nine 
infants (21 percent) were intubated at 
baseline (base-ETI), 10 (23 percent) 
were electively intubated before laser 
(elect-ETI), three (7 percent) required 
urgent intubation during treatment 
due to respiratory distress (urg-ETI), 
and 21 (49 percent) received no intuba-
tion (no-ETI). Treatment duration for 
no-ETI was shorter (0.8 hours) than 
all intubated groups (base-ET 1.0, 
pre-ET 1.4, urg-ETI 2.0). Return to 
respiratory and feeding baselines were 
markedly prolonged for elect-ETI at 

prolonged return to respiratory and 
feeding baselines, and eye outcomes 
were poorest for this group. In con-
trast, urg-ETI was associated with 
shorter return to baselines despite 
increased procedure duration. Given 
these surprising fndings, there may 
be cause to avoid elective intubation 
for laser treatment when neonates are 
stable as longer ventilation can lead 
to respiratory morbidity and delayed 
feeding in this population of infants 
with an already high disease burden. 

REFERENCE: 
1. Miller MM, Revenis ME, Lai MM, et al. 

Risk and Clinical Course of Retinopathy of 
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Neurofibromatosis type 1 (NF1) is 
a common genetic disorder with an 
incidence of 1:3000 births.1 About 20 
percent of children with NF1 develop 
an optic pathway glioma (OPG), a 
low-grade neoplasm of the anterior 
visual pathway (AVP).1 Half of chil-
dren with OPGs also experience 
visual acuity loss ranging from mild 
deterioration to blindness.2 

Ophthalmologic examination and 
magnetic resonance imaging (MRI) 
are currently used to determine when 
NF1 patients need tumor treatment.1 

Children with NF1 frequently have 
a developmental delay and atten-
tion deficit disorder and therefore 
cannot cooperate with an ophthal-
mologic examination.3 Additionally, 
radiologic assessment of optic nerve 
enlargement is often done in a subjec-
tive and qualitative manner; making 
it difficult to establish standard-
ized criteria to determine temporal 
changes in OPG size. Therefore, no 
risk stratification method using a 
quantitative marker or robust criteria 
to defne the presence or absence of 
an OPG currently exists. This results 
in delayed or unnecessary treatment 
in some patients. 

Manual MRI segmentation is a 
method used to delineate the bound-
aries of the anterior visual pathway in 
order to obtain three-dimensional 
measurements, such as optic nerve 
diameter and volume.4 We used this 
method to assess quantitative difer-
ences in AVP structures in healthy 
patients, NF1 patients, and NF1 
patients with OPGs. 

High-resolution T1-weighted 
cube MRI sequences (resolution ~0.4 
x 0.4 x 0.6 mm3) from 186 children (82 
control, 54 with NF1, and 50 with NF1 
and OPGs) ranging from 0.3 to 18.6 
years of age were obtained and manu-
ally segmented. Measurements such 
as optic nerve diameter and volume, 
optic chiasm volume, and total brain 
volume were compared. NF1 patients 
(with and without OPGs) demon-
strated greater maximum values than 
controls for all comparisons (P<0.05). 
This indicates that such quantitative 
reference ranges for AVP enlarge-
ment can be used to develop objec-
tive diagnostic criteria for OPGs 
secondary to NF1. 

The downside to manual seg-
mentation, however, is that it is time 
consuming and limited to research 
institutions.4 Therefore, this study 
also established an automated quan-
titative MRI analysis algorithm of 
the optic nerve to replace manual 
segmentation. T1 weighted cube 
MRI sequences from 15 healthy and 
six OPG pediatric patients were seg-
mented both manually and using our 
automated partitioned joint shape 
model. Measurements for the optic 
nerve volume, average optic nerve 
radius, and maximum optic nerve 

radius were obtained. The mean 
surface distance (shortest distance 
between segmentation methods) 
and relative volume error (percent 
difference between volumes) were 
compared between the two methods 
and found to be 0.44 + 0.14 and 0.10 
+ 0.10, respectively. Therefore, our 
automated quantitative MRI analysis 
algorithm produced comparable 
results to manual segmentation. 

We hope to further validate our 
quantitative MRI analysis algorithm 
and use it to establish standardized 
criteria of OPG prognosis. We also 
seek to make our algorithm avail-
able to other clinical institutions 
for fast, quantitative assessment of 
the optic nerve and visual pathway. 
Using this method as a standard for 
assessing tumor growth and response 
to treatment could make a profound 
diference on clinical management of 
OPGs secondary to NF1. 

REFERENCES: 
1. Avery RA, Fisher MJ, Liu, GT. 2011. Optic 

Pathway Gliomas. J Neuro-Ophthalmol 
31:269-278. 

2. Avery RA, Hardy KK. 2014. Vision Spe-
cif ic Quality of Life in Children with 
Optic Pathway Gliomas. J Neurooncol. 
116:341-347. 

3. Avery RA, Boufet E, Packer RJ, Reginald A. 
2013. Feasibility and Comparison of Visual 
Acuity Testing Methods in Children with 
Neurofibromatosis Type 1 and/or Optic 
Pathway Gliomas. IOVS.54:1034-1040. 

4. Despotovic I, Goossens B, Philips W. 2015. 
MRI Segmentation of the Human Brain: 
Challenges, Methods, and Applications. 
Computational and Mathematical Methods 
in Medicine. 1-23. 

21 

https://comparisons(P<0.05


22 Fusion ♦ 2016

 
 

 
 

 

     
 

 
 
 

 
 

 
 
 

    
      

 
 
 

 

 
   

 
 
 

 

 
 
 

 
    

 
 

 

 
 

     

 
 
 
  
 

  
 
 

     

 

 
 
 

 
 
 
 
 

 
 

 
 

   
 

 
 
 
 
 

       

 
   

  
 
 
 

  

 

 

 

Abstract: miRNAs as Potential Biomarkers in Early 
Breast Cancer Detection Following Mammography 
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The most widely accepted model 
of breast cancer development at 
the present time is that ductal cells 
undergo a neoplastic transformation 
which starts from normal epithe-
lium to fat epithelial atypia (FEA), 
evolving to atypical ductal hyper-
plasia (ADH), into ductal carcinoma 
in-situ (DCIS), and finally, into 
invasive ductal carcinoma (IDC). 
Although breast cancer research using 
genetic markers has showed ADH to 
be a definite genetic precursor to 
DCIS and IDC, it has also proved 
to be difcult in distinguishing one 
pathological phase of breast lesion 
from another. Unlike other genetic 
biological markers, micro-RNAs 
(miRNAs) hold promise as a future-
screening marker for breast cancer 
because they can be measured not 
only from tissue, but also from serum 
or plasma.  miRNA collected in a 
patient’s serum or plasma can also 
be a classifcation tool used to dif-
ferentiate between ADH, DCIS, and 
IDC if coupled with tissue biopsy as 
a confrmatory test. 1,3 

T he ad vent  of  popu l at ion -
based mammography screening 
has led to the increased detection 
of invasive breast cancers, as well 
as a larger number of non-invasive 
cancer precursors, such as DCIS, 

and non-cancerous, high-risk lesions 
such as ADH. The United States 
Preventive Services Task Force rec-
ommends mammograms every two 
years for all women ages 50 to 74 years. 
If the mammogram is abnormal, 
the current standard of care is core 
needle biopsy (CNB) procedure and 
subsequent complete resection. After 
resection, the pathologist then des-
ignates the lesion as ADH or DCIS 
or IDC. Current difculties in the 
clinical management of ADH are the 
inability to reliably assess risk, or the 
presence of an adjacent cancer, and 
to identify prospective patients who 
may not require surgical excision. 
Many studies have been conducted 
to identify factors associated with 
progression to cancer upon excision, 
and, although predictors have been 
identifed, none are yet considered 
reliable enough to justify forgoing 
treatment for an ADH patient. 
Further research is needed to identify 
reliable predictors of breast cancer 
risk in ADH patients in order to 
improve the efciency of therapeutic 
recommendations, as well as to mini-
mize anxiety and procedural risks. 

We have taken blood samples 
from patients diagnosed with ADH 
or DCIS/IDC post resection to 
screen for a distinct miRNA signa-
ture. The goal of this research is to 
use the blood samples from the two 
different groups of patients, with 
the same initial ADH diagnosis by 
CNB but different final diagnosis 
after surgical resection, analyze the 
circulating miRNA signature, and 
distinguish unique markers for ADH 
versus advanced lesions (DCIS and 
IDC). If successful, those patients 
who are confrmed with ADH will 

be able to avoid unnecessary surgical 
inter vention. Using Nanostring 
sequencing technolog y, we have 
identifed a number of miRNAs that 
are diferentially expressed including 
miRNA-638 and miRNA-671-5p as 
potential distinguishing markers, 
which were confrmed with real time 
q-PCR. 

The future of the project is vast. 
We continue to recruit additional 
patients to the study and further 
strengthen the data. Such fndings 
support the idea that the levels of 
miRNA collected in a patient’s serum 
or plasma are not only a possible diag-
nostic tool for breast cancer, but that 
they can also be a classifcation tool 
used to diferentiate between ADH, 
DCIS, and IDC if coupled with 
mammography and tissue biopsy as 
a confrmatory test. 1,3 

REFERENCES: 
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Oncogenic microRNAs: miR-155, miR-19a, 
miR-181b, and miR-24 Enable Monitoring of 
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al. 2013. Circulating microRNAs in Plasma 
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lated in Ductal Carcinoma In Situ (DCIS) 
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The Effect of Urgency of Diagnosis on 
Pain Management in Acute Abdomen 
Ryan Brunetti, 
MSII 
ADVISOR: 
Andrew Meltzer, 
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Health Sciences 

BACKGROUND: 
According to one study, pain is the 
chief complaint in 78 percent of 
emergency room (ER) visits, but 
it is not always properly managed, 
as only 47 percent of patients with 
at least moderate pain received an 
analgesic.1 Furthermore, the same 
study found that acute abdominal 
pain patients were the least likely 
to be treated for pain, with only 35 
percent of these patients receiving an 
analgesic.1 However, adequate pain 
management is important for both 
patient satisfaction and reducing 
the possibility of developing chronic 
pain. Patient satisfaction is posi-
tively associated with a reduction in 
pain of two or more points on a 1-10 
verbal numeric rating scale (defned 
as “adequate pain management”).2 

Also, inadequate pain management 
can increase the likelihood of the 

Urgent Non-Urgent 

Number Percent Number Percent 

Sample size 144 20% 561 80% 

Mean Age* 41.6 39.4 

Insurance Type* 

Private 89 61.8% 300 53.5% 

Medicare/Tricare 4 2.8% 37 6.6% 

Medicaid 25 17.4% 120 21.4% 

Self-pay 11 7.6% 34 6.1% 

DK/Refused 1 0.7% 7 1.2% 

Total (any insurance) 131 91% 499 88.9% 

Household Income* 

<13,000 21 14.6% 93 16.6% 

13,000–24,999 13 9% 71 12.7% 

25,000–49,999 19 13.2% 88 15.7% 

50,000–74,999 20 13.9% 70 12.5% 

75,000–99,999 11 7.6% 36 6.4% 

100,000–149,999 14 9.7% 49 8.7% 

>150,000 26 18.1% 60 10.7% 

DK/Refused 20 13.9% 90 16% 

Abd/Pelvic CT scan ** 61 42.4% 92 16.4% 

Triage Pain Score* 

0 to 3 4 2.8% 35 6.2% 

4 to 6 32 22.2% 114 20.3% 

7 16 11.1 55% 9.8% 

8 20 13.9 85% 15.2% 

9 6 4.2 40% 7.1% 

10 38 26.4% 101 18% 

Not Provided 28 19.4% 131 23.4% 

Average of Provided 7.6 7.2 

patient developing chronic pain. 
Chronic pain develops from acute 
pain when there is insufcient pain 
management and a simultaneous pro-
cesses of pain amplifcation.3 Neither 
of these concerns has any bearing on 
the urgency of the diagnosis, which 
therefore should not afect the pain 
management patients receive. 

* = p> 0.05; ** = p < 0.05 

TABLE 

METHODS: pain were prospecitively enrolled 
A t  t h e  G e o r g e  Wa s h i n g t o n  in this study by research assistants. 
University Hospital emergency room 
(ER), patients with acute abdominal Continued on p. 24 
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 Continued fom p. 23 

Research assisants collected ER and 
hospital stay treatment data from 
each subject’s electronic medical 
record. Two weeks after the ER visit, 
subjects were contacted by telephone, 
and research assistants obtained data 
regarding treatment outcomes. 

PRELIMINARY RESULTS: 
The main question that this study is 
examining is whether or not acute 
abdomen patients with urgent condi-
tions receive adequate pain manage-
ment more often than those with 
non-urgent conditions in the ER. It 
is possible that physicians are more 
likely to adequately manage pain in 
urgent conditions, giving narcotics 

more readily to these patients. 
However, research suggests that the 
urgent or nonurgent in nature of the 
condition should not infuence pain 
management. 

Thus far, only the frst part of the 
analysis has been completed. Based 
upon the categorization set forth 
by a peer-reviewed journal article 
published in The BMJ, the patients 
have been classifed as having urgent 
or non-urgent diagnoses.1 Of 725 
patients, 144 (20 percent) had urgent 
diagnoses and 561 (80 percent) had 
non-urgent diagnoses. There were no 
signifcant diferences found between 
these groups in mean age, income 
level, insurance type or most impor-
tantly pain score. These results are 
summarized in the Table. The pain 

management provided will be com-
pared, looking at drugs prescribed 
and pain score reduction for the two 
groups. 

REFERENCES: 
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tive Study of ED Pain Management Prac-
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Management: Association with Patient 
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Medicine. 46(4):456–64. 

3. Carr, DB, Goudas, LC. 1999. Acute Pain. 
Lancet. 353(9169):2051–8. 

4. Laméris, W, et al. 2009. Imaging Strate-
gies for Detection of Urgent Conditions 
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Should Medical Students Be Introduced to 
Teaching and Education in Medical School? 
Diana Lee, MSII 
ADVISOR: Jack 
Lazerson, M.D. 

University of 
Nevada School 
of Medicine, 
Las Vegas 

Teaching is a vita l skil l that is 
utilized all throughout one’s career 
in medicine. Many of the principles 
of “good” or efective teaching are 
respectively identifed as principles of 
good medical care.1 The Accreditation 
Counci l for Graduate Med ica l 
Education  requires that all residents 
demonstrate the ability to “facilitate 
the learning of patients, families, 
students, and other health care 
professionals” as a part of the Practice 
Based Learning and Improvement 
Core Competency.3 Subsequently, a 
number of residency programs have 
incorporated Education Rotations 
to formally introduce residents to the 
principles of efective teaching. 

In medical school curriculum, 
teaching is an important, yet rather 
uncommon objective.2 Physicians 
typically fulfll teacher roles during 
their careers,2 and residents fulfill 
teacher roles as they train other 
residents and interns. However, for 
medical students, the importance 
of teaching and education is not as 
immediately apparent. A survey was 
implemented to explore the potential 
value of an education curriculum 
for medical students, and posed 
the question as to whether medical 
students should be introduced to the 
discipline of teaching and education 
during their undergraduate medical 
education.     

To a nswer this question, 43 
pediatric residents were surveyed 
referable to their experience with 
a formal Education Rotation at 
the University of Nevada School 
of Medicine. Anonymous survey 
results showed more than 85 percent 
of the respondents either “agreed” 
or “strongly agreed” that it would be 
benefcial for medical students to gain 
exposure to education and teaching 
during their time in medical school. 
One of the first questions in the 
survey asked residents to comment 
on “Why or why not would 
exposure to education 

Latin word for “teacher.”1 Teaching 
a nd education a re components 
of medicine that have been long-
standing and signifcant throughout 
the histor y of medicine. These 
components will continue to be an 
essential obligation throughout 
one’s career in medicine as eforts are 
continuously devoted to the teaching 
of patients, families, students, and 
colleagues. Overall, the benefit 
i ncor porati ng some for m of a 
teaching and education curriculum 
into medical school education is clear. 

and teaching in medical Overall, the beneft incorporating some 
school be benef icia l?” 
Residents’ responses had form of a teaching and education curric-
two consistent themes. 
F i r s t ,  t e a c h i n g  i s  a  ulum into medical school education is clear. 
signifcant responsibility 
throughout one’s entire 
career in medicine; and second, being 
a good teacher is inherent in one’s 
ability to be a good doctor. Residents 
stated that “doctor means teacher. 
Education is a part of everything 
a doctor does,” and remarked for 
medical students that “teaching is 
a major part of a medical student’s 
future as they will continue their 
training and always be teaching peers, 
colleagues, patients, and families.” 
Teaching was highly applicable to 
residency as many residents touched 
on the fact that “teaching is an 
integral aspect of residency as we 
devote time to training the interns 
and the residents that are following 
us.” Therefore, introducing medical 
students to the discipline of teaching 
and education would greatly help 
prepare them for residency. 

“Doctor” is derived from the 

The next steps are to address the best 
methods by which to introduce such 
a curriculum to medical students and 
the most appropriate time to do so. 

REFERENCES: 
1. Robinson AG. Teaching and Learning in 

Medicine. The Pharos/Winter 2014. 

2. Zijdenbos I, Flick T, Cate OT. “How We 
Offer All Medical Students Training in 
Basic Teaching Skills.” Medical Teacher 
2011;33:24–26. 

3. Accred itation Cou nci l for Graduate 
M e d i c a l  E d u c a t i o n .  C h i c a g o ,  I L ,  
2015. (Accessed June 20, 2015 at w w w. 
acgme.org/acgmeweb/tabid/430/ 
ProgramandInstitutionalAccreditation/ 
NextAccreditationSystem/Milestones. 
aspx). 
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Profciency-Based Robotics Training Curriculum: 
Simulation-Based Standardized Training to 
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M i n i m a l l y  i n v a s i v e  s u r g e r y  
(MIS) involves the use of a small 
laparoscopic camera that projects 
abdominal images onto a monitor and 
allows for surgery to be performed 
through tiny key-hole incisions. 
Several studies have shown benefts 
of MIS over traditional open surgery, 
which include decreased infections, 
intraoperative blood loss, length 
of hospital stay, and postoperative 
pain. This results in a rapid return to 
work.1 It is apparent that residency 
p r o g r a m s  a c k n o w l e d g e  t h i s  
increased use of robotic technology. 

A survey conducted by Gobern, et al., 
demonstrated that most gynecology 
residency program directors believe 
the role of robotic surgery would 
increase and play a more essential 
r ole  i n  g y ne colo g ic  s u r g er y. 2 

However, despite the predicted role 
and increased availability of the 
robotic surgical systems at many 
academic hospitals, there is still 
limited availability 
o f  e f f e c t i v e  
resident training 
in robotics. 

Simulation-
based 
standardized 
clinical training 
is i mpor ta nt i n 
the teaching and 
ma i ntena nce of 
operative sk i l ls 
o f  p h y s i c i a n s 
practicing robotic 
surgery. Effective 
transfer of skills 
from simulators to 

Currently, there are minimal studies to demon-

strate the effective transfer of skills from robotic 

virtual reality simulators to the real setting and 

few studies that have evaluated the effectiveness 

of a robot-assisted surgical skills curriculum in a 

simulated environment or in regard to gyneco-

logic surgery.3,4 

real life settings requires a structured 
a nd effective simulation-based 
curriculum. Currently, there are 
minimal studies to demonstrate the 
efective transfer of skills from robotic 
virtual reality simulators to the real 
setting and few studies that have 
evaluated the efectiveness of a robot-
assisted surgical skills curriculum in 
a simulated environment or in regard 
to gynecologic surgery.3,4 

T h is st udy i nvestigates the 
learning curve and skills decay among 
novice learners. These fndings may 
identify factors afecting improved 

operative skills to incorporate into 
a robotics-training curriculum for 
obstetrics and gynecology residents 
a nd other low volu me robotic 
surgeons. 

The study was implemented as 
a prospective cohort study using 
a volunteer sample of 31 medical 
students recruited from the GW 
School of Medicine and Health 

Sciences without prior exposure 
to  r ob ot ic  s u r g er y  w ho  w er e  
followed over a 7-week inter val. 
Participants had no prior experience 
in laparoscopic or robotic surgery or 
robotic-assisted surgical simulation. 

All medical participants were 
trained with the daVinci Skil ls 
S i mu l a tor ®  i n  f ou r  e x er c i s e s  
thought to simulate skills necessary 
in g y necologic robotic surger y 
(clutch i ng, ca mera movement, 
energy capabilities, and suturing). 
They completed each exercise until 
profcient (defned as an overall score 
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of at least 91 percent) or a maximum 
of 10 times each. Participants were 
randomized into four groups and 
returned for a follow-up session 
after a 1-, 3-, 5-, or 7-week interval 
to re-achieve competency and/or 
complete the same four exercises a 
maximum of 10 times each. 

The main outcomes measured 
were Total Simulation Time (TST) to 
achieve profciency or complete a task 
10 times at baseline and follow-up 
sessions. Participants were divided 
into two groups: those able (high 
performers; n= 13) and those unable 
(low performers; n= 18) to reach 
proficiency. TST improved for all 
participants over the study period; 
however, those with less skill at 
baseline (low performers) showed the 

greatest reduction in TST in Camera 
Targeting (p=.03) and Match-board 
(p=.03) tasks. Participants in the 
5-week interval group showed the 
greatest improvement in TST. 

By the end of the study, we 
concluded that learners who start with 
lower skills at baseline might beneft 
the most from robotic simulation 
to improve operative skills. Skills 
obtained by robotic simulation 
were best maintained up to a 5-week 
period. Simulation training may 
be necessary to maintain robotics 
profciency over time. 

REFERENCES: 
1. Orady M, Aslanova R, Fidela Paraiso M. 
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Benign Indications. Miner va Ginecol. 
2014;66(1):3-21. 

2. Gobern J, Novak C, Lockrow E. Survey of 
Robotic Surgery Training in Obstetrics 
and Gynecology Residency. The Journal 
of M i n i m a l l y Inva si ve G y necolog y.  
2011;18(6):750-760. 
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Refective Practice? The George Washington University 
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ADVISOR: 
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George 
Washington 
University School of Medicine and 
Health Sciences 

At the George Washington (GW) 
School of Medicine and Health 
Science (SMHS), a founding motive 
for our learning communities (LCs) 
was to provide an environment for 
academic and personal refection to 
help students develop professional 
identities. Operationalizing this 
refective practice was a challenge. 

PROGRAM: 
Written and oral modalities were 
employed to promote understanding 
and practice of ref lection skills. 
Using electronic portfolios, first 
year students submitted prompted 
refections on: “a meaningful critical 
event”; “a challenging patient experi-
ence”; “your role in an interprofes-
sional teamwork exercise.” Each 
written reflection was commented 
on and graded by LC mentor(s) using 
a simple rubric we created that guided 
students to describe the situation, 
analyze it, and identify behavior 
changes it inspired. Those catego-
ries were graded as excellent, good, 
or inadequate. Any “inadequate” 
required remediation, otherwise stu-
dent risked losing 5 percent of their 
block grade. 

Oral refection formats included 
group and individual sessions, with 
personalized mentor commentary. 
In the former, small group members 
ref lected on personal or academic 
challenges and their resulting per-
sonal growth. In individual meet-
ings, mentors provided personalized 
feedback. Sessions were pass/fail for 
attendance and participation. 

EVALUATION: 
Students rated the written refection 
model as “good,” but some found 
the rubric confining, disliked the 
grading, and would rather have face-
to-face interaction. The oral format 
was preferred. 

Continued on p. 28 
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DISCUSSION: 
To make written reflections more 
meaningful, we integrated them into 
other face-to-face LC activities. For 
example, we incorporated refections 
on challenging patients into small 
group sessions: students read their 
essays, mentors suggested relevant 
clinical skills, students practiced with 
simulated patients trained to portray 
students’ challenges, and the group 
gave feedback on each performance. 
We opted not to eliminate grading 
on the written format since we felt it 
was important not to devalue those 
portfolio refections in comparison 
with other parts of the curriculum, 
which are graded. 

OBJECTIVE: 
To expand GW SMHS’s recently 
instituted Learning Communities 
(LC) program. 

BACKGROUND: 
GW SMHS recently instituted 
a rev ised cu r ricu lu m w ith the 

matriculation of the class of 2018 
and with it, a basic LC program. LCs 
are loosely defned as an intentional 
grouping of students and faculty 
for the purpose of enriching the 
medical student’s educational expe-
rience1, but each institution’s mani-
festation of this program is unique. 
Motivations include career advising, 
socializing, improved faculty-student 
relationships, service, and wellness, 
among others.1,2 Papers have been 
written describing current structures 
of LCs across the country and recom-
mendations for instituting new ones, 
but this project is unique in that it not 
only proposes how to further develop 
and adjust an existing LC, but it also 
ofers strategies to encourage student 
buy-in to the change. 

PROGRAM DESCRIPTION, 
EVALUATION, AND DIS-
CUSSION: 
Currently, the LC structure at GW 
separates students in six larger 
groups that are each then subdi-
vided into three or four smaller ones 
used to deliver the Clinical Skills 
and Reasoning and Professional 

Development aspects of the cur-
riculum. An expanded and better-
rounded structure could provide 
greater opportunity for students’ aca-
demic and extracurricular growth. 
After conducting an extensive lit-
erature review of similar programs at 
other undergraduate medical schools 
and compiling a summary of find-
ings, an expanded program design 
will be presented to the administra-
tion for long-term roll-out starting 
with the matriculation of the class 
of 2019. Some changes have already 
been seen: it is likely that our Big/ 
Little Sibs will now be paired within 
the same learning community, and 
incoming students will hopefully 
be split into their LCs for “activities 
day” during their orientation in the 
fall of 2015. 

REFERENCES: 
1. Ferguson KJ, Wolter EM, Yarbrough DB, 

Carline JD, et al. Defning and Describing 
Medical Learning Communities: Results 
of a National Sur vey. Academic Med. 
2009;84(11):1549-56. 

2. Smith S, Schochet R, Keeley M, Fleming A, 
et al. The Growth of Learning Communi-
ties in Undergraduate Medical Education. 
Acad Med. 2014;89(6):928-33. 
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Food Allergy and Health-Related Quality of 
Life in a Racially Diverse Sample 
Elizabeth Flory, 
MSII 
ADVISORS: 
Linda Herbert, 
Ph.D.; Hemant 
Sharma, M.D., 
M.H.S. 

Department of Allergy and 
Immunology, Children’s National 
Health System 

Childhood food allergy (FA) preva-
lence is estimated between 5–8 per-
cent in the United States and has risen 
at an alarming rate within the past 
two decades.1 Accurate estimates 
of FA prevalence are challenging to 
achieve for many methodological rea-
sons, and previous literature focused 
mainly on Caucasian populations.1 
Some data suggest that African 
Americans may be at particular 
risk for developing FA, that urban 
populations have increased nega-
tive outcomes due to comorbidity of 
asthma and FA, and that there are 
socioeconomic and 

ties in epinephrine use, but these are 
preliminary fndings and additional 
information is needed regarding FA 
among diverse samples to verify these 
data.1 Additionally, multiple studies 
have shown FA has a negative efect 
on caregiver daily life and health-
related quality of life (HRQoL).2 

Diversity factors may inf luence 
caregiver HRQoL; however, most 
studies investigating HRQoL in 
children with FA have also focused 
on Caucasian populations.1 

The goal of this study was to 
ch a r a c ter i z e  FA a nd H RQ oL 
among a racially diverse sample. 
This was accomplished by admin-
istering an online sur vey to 103 
caregivers recruited from the out-
patient pediatric allergy clinic at 
Children’s National Health System 
in Washington, D.C. Demographics, 
perceived risk of food allergen expo-
sure, perceived FA severity, FA worry, 
and HRQoL, scored with the vali-
dated Food Allergy Quality of Life 
– Parental Burden Questionnaire, 

were assessed.3 

racial/ethnic Pa r t ic ipat i n g  c a r e -
dispari- givers were 8.7 percent 

Hispanic, 44.4 per-
cent Caucasian, 

2 6 . 2  p ercent 
African 
American, 8.7 
percent Asian 
American, 
a nd 9.7 per-
c e n t  N o n  -

Hispanic 
O t h e r.  M e a n 

child age was 5.28 
yea rs (SD = 4.35); 

mean FA number was 
2.85 (SD = 1.95). Prevalence 

of individual FAs were comparable 
among racial/ethnic groups, and 
there were no signifcant diferences 
in FA number, p  > .05. Controlling 
for age, Asian Americans reported 
a signifcantly higher perceived risk 
of allergen exposure than African 
Americans, F(4, 92) = 2.89, p < .05. 
There were no significant differ-
ences in perception of FA severity, 
FA  w or r y,  or  H RQ oL  a mon g  
racial/ethnic groups, p > .05, but 
notably, Asian Americans reported 
the highest perceived FA severity, 
African Americans were most wor-
ried, and Hispanics reported the 
worst HRQoL.    

Results from this diverse allergy 
clinic indicated no racial/ethnic dif-
ferences regarding FA prevalence; 
however, variations regarding FA per-
ceptions and HRQoL were apparent. 
Additional research is needed with 
larger, diverse samples to further 
elucidate patterns of FA prevalence, 
FA perceptions, HRQoL, and the dif-
ferential impact of FA among racial/ 
ethnic groups. 

REFERENCES: 
1. McQuaid EL, Farrow ML, Esteban CA, et 

al. Topical Review: Pediatric Food Aller-
gies Among Diverse Children. Journal of 
Pediatric Psychology. 2015;Epub:1-5. 

2. Cummings AJ, K nibb RC, K ing R M, 
Lucas JS. The Psychosocial Impact of 
Food Allergy and Food Hypersensitivity in 
Children, Adolescents and Their Families: 
A Review. Allergy. 2010;65:933–45. 

3. Cohen BL, Noone S, Munoz-Furlong A, 
Sicherer SH. Development of a Question-
naire To Measure Quality of Life in Families 
with a Child with Food Allergy. J Allergy 
Clin Immunol. 2004;114:1159–1163. 
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Characterizing the Unmet Mental Health 
Needs of Urban Adolescents 
Priyanka Joshi, 
MSII 
ADVISOR: 
Lisa Tuchman, 
M.D., M.P.H. 

Division of 
Adolescent and 
Young Adult Medicine, Children’s 
National Health System 

Untreated mental il lness among 
adolescents and young adults is 
a major public hea lth concern. 
Eighty percent of youth with mental 
illness nationwide are not receiving 
needed mental health services, and 
unmet mental health needs are 
even higher among minority youth.1 

Untreated serious mental illness/ 
serious emotional disturbance (SMI/ 
SED) tend to lead to more intensive 
and costly treatment down the 
road.1 With more than 95 percent 
of children having a usual source of 
health care, primary care pediatric 
settings are an ideal access point for 
SMI/SED problem identification 
and referral.2 The current study was 
designed to characterize the mental 
health needs of adolescents seen in an 
urban, primary care setting. 

Five hu nd red a nd for t y- si x 
medical records were abstracted 
for patients 16–22 years old with 
a  d i a g nosis  of  SM I/ SED w ho 
were seen in an urban adolescent 
primary care center between May 
2014 and July 2015. A retrospective 
chart review of a random sample 
of (n=100) el ig ible cha r ts wa s 
performed to abstract demographic 
data, psychotropic medication use, 
history of mental health referrals, 
past hospitalization(s), and resource 

utilization. Based on the criteria 
outlined by the 1992 Alcohol, Drug 
Abuse, and Mental Health Services 
Administration Reorganization 
Act, patients were categorized 
into mild, moderate, and severe 
diagnosis categories. They were 
considered “mild” if they had a 
diagnosis of ADHD, ADD, anxiety, 
dysthymia, or substance use disorder 
only; “moderate” if they had a SMI/ 
S E D  ( e . g .  b i p o l a r  
a f f e c t i v e  d i s o r d e r,  

percent, 15 percent, 55 percent, 
respectively). While 83 percent of 
patients were offered referrals (82 
percent, 85 percent, 73 percent, 
respectively), only 40 percent were 
being followed by a psychiatrist 
and/or psychologist (35 percent, 
42 percent, 46 percent, respectively). 
Reasons cited for not seeking mental 
health care included lack of interest, 
lack of appropriate insurance, moving 

major depression), or a … [D]espite primary care providers’ docu-
“mild” diagnosis with a 
comorbid intellectual mented referrals, the majority of adolescents 
d i s a bi l it y,  a nd /or  a  
previous psychiatric with moderate to severe SMI/SED are not 
hospitalization; 
“severe” if they had connected to ongoing mental health care. 
multiple SMI/SEDs or 
a hospitalization within 
the past year. Descriptive statistics 
were performed. 

Our patient sample had a median 
age of 18.9 years (SD ±1.87) with the 
majority self-identifying as Black 
or African American (94 percent) 
and publically insured (86 percent). 
Thirty-four percent were found 
to have “mild” mental illness, 55 
percent “moderate”, and 11 percent 
“severe”. Forty-two percent of the 
patients sampled had two or more 
mental illness comorbidities. Forty-
eight percent were currently on 
psychotropic medication (“mild” 
41 percent, “moderate” 51 percent, 
“severe” 55 percent, respectively) 
a nd 30 percent had a reported 
Individualized Education Program 
(IEP) or 504 plan (38 percent, 25 
percent, 27 percent, respectively). 
Fourteen percent had been previously 
hospitalized for mental illness (0 

out of town, and receiving services in 
school setting. 

In our population of largely 
minority, publicly insured youth, 
a large proportion of patients are 
not receiving needed mental health 
services. Studies have shown that 
untreated SMI/SED in adolescence 
l e a d s  t o  m o r e  i nt e n s i v e  a n d  
costly long-term treatment, and 
increases morbidity in adulthood.3 

Our research demonstrates that 
despite primar y care providers’ 
documented referrals, the majority 
of adolescents with moderate to 
severe SMI/SED are not connected 
to ongoing menta l hea lth care. 
There are many barriers to accessing 
mental health services, including 
stigma and difficulty navigating 
a complex mental health system, 
which may contribute to unmet 
mental health needs. Additionally, 
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youth with SMI/SED may be so 
signifcantly impaired that expecting 
them to access mental treatment 
without some supportive services 
is unrealistic. Future eforts should 
focus on care coordination between 
primar y care and mental health 
services to encourage adolescents 

with SMI/SED to meet their health 
care needs. 

REFERENCES: 
1. New Freedom Commission on Mental 

H e a l t h ,  A c h i e v i n g  t h e  P r o m i s e :  
Transforming Menta l Hea lth Care in 
America. Final Report. DHHS Pub. No. 
SMA-03-3832. Rockville, Md. 2003:43–45. 

2. National Center for Health Statistics. 
Health, U.S., 2012: With Special Feature on 
Emergency Care. Hyattsville, Md. 2013:250. 

3. Asarnow J, Rozenman M, Wiblin J, Zeltzer 
L. Integrated Medical-Behavioral Care 
Compared with Usual Primary Care for 
Child and Adolescent Behavioral Health: 
A Meta-A na lysis. JA M A Ped iatr ics. 
2015;169(10):929–937. 

The Impact of Intimate-Partner 
Violence on Breastfeeding 
A Demographic and Health Surveys Analysis of India, Nepal, and Timor-Leste 
Aliya C. 
Roginiel, MSII 
ADVISORS: 
Rafael Pérez-
Escamilla, 
Ph.D.; Jhumka 
Gupta, Sc.D. 

Yale School of Public Health 

OBJECTIVE: 
The objective of this study is to 
evaluate the association between life-
time experience of intimate partner 
violence (IPV) and breastfeeding in 
India, Nepal, and Timor-Leste. 

METHODS: 
Women respondents, between the 
ages of 15 and 49 years, whose last 
child was under or equal to 2 years 
of age and a singleton birth, and 
who were applied the domestic 
violence module, were included 
in the final study sample for each 
country. Logistic regression analyses 
were used to investigate any unad-
justed associations between any 
lifetime IPV, any physical IPV, any 
sexual IPV or both, and the fol-
lowing breastfeeding outcomes: early 
breastfeeding initiation (within one 
hour after birth), any breastfeeding, 

and administration of prelacteal 
feeds. Multivariate logistic regression 
models with backwards elimination 
procedures were constructed for 
each infant feeding outcome with 
signifcant covariates selected based 
on bivariate analyses as well as a con-
ceptual framework. 

RESULTS: 
About one-third of women reported 
experiencing some form of lifetime 
IPV (38.4 percent in India, 30.5 
percent in Nepal, and 35.0 percent 
in Timor-Leste). The prevalence of 
any breastfeeding, as reported by 
current status, was almost universal 
at 85.6 percent for India, 93.5 per-
cent for Nepal, and 70.0 percent for 
Timor-Leste. Experience of both 
physical and sexual IPV was found to 
decrease the likelihood of initiating 
breastfeeding within one hour after 
birth among women in India (ORadj: 
0.72, 95 percent CI: 0.56-0.94). With 
respect to prelacteal feeds, women 
in India (ORadj: 1.15, 95 percent 
CI: 1.05-1.25) who experienced any 
lifetime IPV were more likely to 
give prelacteal feeds within the frst 
three days after birth. Mothers who 
experienced any lifetime physical 
IPV in India (ORadj: 1.16, 95 percent 
CI: 1.06-1.28) were also more likely 

to give prelacteal feeds. For any 
breastfeeding, women in Nepal who 
experienced any lifetime IPV were 68 
percent less likely to be breastfeeding 
at the time of the survey compared to 
women who did not experience any 
lifetime IPV (ORadj: 0.32, 95 percent 
CI: 0.14-0.76). In addition, mothers 
in Nepal who reported only physical 
IPV were 79 percent less likely to 
practice any breastfeeding (ORadj: 
0.21, 95 percent CI: 0.08-0.57). 

CONCLUSIONS: 
Experience of both physical and 
sexual IPV during a respondent’s 
lifetime is associated with decreased 
likelihood of initiating breastfeeding 
within one hour after birth; further-
more, reports of any lifetime IPV or 
of physical IPV decrease the odds 
that a mother will practice any breast-
feeding. Experience of any lifetime 
IPV or of physical IPV only is also 
linked with increased odds of giving 
prelacteal feeds. These data can be 
used to help clarify the association 
between IPV and breastfeeding and 
to provide additional information for 
clinicians to help target screening 
and intervention programs to women 
who are pregnant or who have chil-
dren and are at increased risk for 
experiencing IPV. 
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ABOUT THE SOCIETY: 

The William H. Beaumont Medical 
Research Honor Society is an honorary 
research society of medical students 
that was established in 1935 to honor 
Dr. William H. Beaumont, a pioneer in 
physiology research. The organization 
seeks to foster a continuing interest in 
biomedical research and to promote its 
value in the practice of medicine. As a 
part of this mission, the Society integrates 
current research topics in the curriculum; 
develops a research journal showcasing 
GW student research; makes available 
information on research opportunities 
and seminars throughout the area, 
including the William T. Gill Summer 
Fellowship for GW medical students; and 
highlights student and faculty research 
accomplishments at the annual GW 
Research Day. 

Fusion is the annual student-run scientifc 
journal of The George Washington 
University School of Medicine and Health 
Sciences William H. Beaumont Medical 

Research Honor Society. It 
was created to showcase 
student achievements in 
basic science and clinical 
research, public health, 
medical education, 
and international 
health-related travel 
experiences. 

Submissions from the 
classes of 2017, 2018, 
and 2019, as well as 
the incoming class of 
2020 for next year’s edition of 
the journal, will be accepted beginning in 
September 2016. For more information, 
please contact the Beaumont Society at 
gwbeaumont@gmail.com. 

Contributions to the publishing costs of 
this journal are appreciated. If you would 
like to make a donation, please contact 
us at gwbeaumont@gmail.com. 

All proceeds will go toward the 
publishing costs for next year’s journal. 
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