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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.
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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 2016, 2017, and 2018, as well as
the incoming class of 2019 for next year’s edition of the journal, will
be accepted beginning in September 2015. 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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Letters:
Revolutionizing Medicine Through
Research and New Technology

I

am delighted to present the 2015 edition of Fusion
magazine. Fusion is a publication created by the
students of the William H. Beaumont Society, a
prestigious honor society established at the George
Washington University (GW) School of Medicine and
Health Sciences (SMHS) to promote student research. The
depth and breadth of the work presented in the following
pages is a testament to the level of energy and intellectual
enquiry of SMHS medical students.
As a recent arrival at GW, I have been extremely
impressed with medical student engagement in the
research endeavor. Their involvement is fundamental to
moving the frontiers of knowledge forward. The world
of biomedical research is changing dramatically. New
technologies are revolutionizing medicine. They span all
aspects of biomedical research ranging from real-time
analysis of the interactions of identifed cells and even
molecules in non-invasive ways through to the rapid
genomic interrogation of large cohorts of patients. Such
advances allow us to grasp new principles of physiology and
pathology that were previously elusive. While much has
been learned, it is clear there remains a lot of work to do.
The emergence of the Ebola epidemic over the last
year demonstrates our critical needs both for more basic
research to understand modes of viral transmission and to
develop efective therapies and vaccines, as well as the need
to efectively deliver health care worldwide. Such needs
will be met in the future by biomedical researchers such
as those whose work is represented in this copy of Fusion.
The research presented here by SMHS medical students represents the outcome of hard work and dedication to the scientifc enterprise and for this they deserve
high recognition. More importantly, the work inspires
tremendous confidence that SMHS medical students,
through a combination of outstanding research and health
care delivery, will be the medical innovators of tomorrow.
The faculty of SMHS congratulate the students of the
Beaumont Society for their achievements and look forward
to supporting their future successes.
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Robert H. Miller, Ph.D.
Senior Associate Dean for Research
Vivian Gill Distinguished Research Professor
Professor of Anatomy and Regenerative Biology
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Letter from the Beaumont Society:

A

A l l i s o n I ke d a , M S I I , Co President of The William H.
Beaumont Medical Research
Honor Society

Karoline Jaluba, MSII , CoPresident of The William H.
Beaumont Medical Research
Honor Society

LETTERS

s your co -presidents
of t h e W i l l i a m H .
B eau mont Med ica l
Research Honor Society
(Beaumont Society), we are proud
to present you with the 2015 edition
of Fusion — a student-run research
journal that serves as a forum for
students to share their basic science,
clinical, and health policy research
experiences with the GW School
of Medicine and Health Sciences
(SMHS) medical community.
Our 2015 edition showcases
a spectrum of student research
projects, including basic science
research, clinical research, health
policy, and research abroad. This
year, we invited medical students
to submit abstracts for projects that
were completed while attending
SMHS. The Beaumont Society’s
editorial board, composed of SMHS
M.D. program students from the
classes of 2017 and 2018, was responsible for the editing and production
of this year’s journal.
We have an exciting new addition to the Beaumont Society’s
annua l activities this year — a
Student Research Seminar Series.
This series creates an arena for
students to present and discuss
their past or present research projects. It enables students to better
understand the clinical relevance of
scientifc research and provide them
with the chance to critically evaluate
their peers’ projects.
The Dean’s Off ice and the
Office of Student Opportunities
led by Cynthia Powell, have been

paramount in introducing students
to research opportunities nationally and internationally through
t he Wi l l ia m T. Gi l l Su m mer
Fellowship, the GW Health Services
Scholarship, and the Research Track
Program, which help students direct
their careers toward academic medicine. We are most grateful for
the support of Robert H. Miller,
Ph.D., senior associate dean for
research, Vivian Gill Distinguished
Research Professor, and professor of
anatomy and regenerative biology,
whose guidance helped shape the
current mission of the Beaumont
Society, as well as the many dedicated faculty members at SMHS
who mentored our peers. We would
like to thank the SMHS Ofce of
Communications and Marketing
for assistance with the production
of this journal. Finally, we also thank
our editors and artists for their hard
work in making Fusion a great success each year!
We invite you to share our
enthusiasm for student research,
and encourage our peers to continue careers in academic medicine to advance patient care in all
dimensions, whether in basic science
knowledge, clinical care, or health
policy. Thank you and we hope you
enjoy Research Day and Fusion 2015!
Sincerely,
Allison Ikeda and Karoline Jaluba
Co-Presidents of The William H.
Beaumont Medical Research Honor
Society
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Basic Science:
Comparison of Adaptive and Innate Immune
Responses Induced by Licensed Vaccines for HPV
Douglas Herrin,
MSIII
ADVISORS:
Barney Graham
and Julie
Ledgerwood,
Vaccine
Research
Center, National Institutes of Health
STUDENT CONTRIBUTORS: Emily
Coates, Pamela Costner, Troy Kemp,
Martha Nason, Kapil Saharia, David
Pan, Uzma Sarwar, Lasonji Holman,
Galina Yamshchikov, Richard Koup,
Yuk Ying Pang, Robert Seder, John
Schiller, Barney Graham, Ligia Pinto,
and Julie Ledgerwood.

The Human papillomavirus (HPV)
is one of the most common sexually transmitted infections in the
United States. There are more than
130 subtypes of HPV, of which 15
are classified as oncogenic and are
important causes of anal, cervical,
and oropharyngeal cancers in men
and women. 1 HPV-16/18 account
for 70% of cervical cancer cases, 2
and 25% of cervical cancer cases are
associated with the closely related
non-vaccine types within the Alphapapillomavirus species group A9
(HPV 16-like: 31/33/35/52/58) and A7
(HPV 18-like: 39/45/59/68).1, 3 Globally,
there are an estimated 530,000 cases
diagnosed with more than 275,000
cervical cancer deaths each year.4
Two HPV virus-like particle vaccines, HPV-16/18 (GlaxoSmithKline,
Cer varix ®) and HPV- 6/11/16/18
(Merck, Gardasil®), are currently
l icensed in the Un ited States.
Aluminum salt is the main adjuvant
in the Gardasil® vaccine which promotes a Th2 response and extends
the time for antigen exposure,5,6 while
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FIGURE 1: SeAP antibody titers for HPV-16 (A), -18(B), -31(C), -45(D), and
-58(E). *P <0.05 (Mann-Whitney). Arrows indicate time of frst (month zero),
second (Cervarix® month one, Gardasil® month two), and third (month six)
vaccinations with respect to time points. Data expressed as geometric mean
titer (95% CL) .
Cervarix® contains the AS04 adjuvant, which includes aluminum salts
and a TRL4 agonist and activates the
MyD88/Trif pathways.7,8 Given the
similar antigenic content but diferent
adjuvant formulations in the two
vaccines, they provided an efcient
method for evaluating adjuvants and
comparing the kinetics of the innate
and adaptive immune responses. We
randomized women to receive either
Cervarix® or Gardasil®, followed six
month vaccination delivery schedules
per manufacturer’s recommendations, and analyzed the humoral
immune response, T cell response, and
circulating plasma cytokine levels in
response to vaccination.
In this study we observed that
Cervarix® and Gardasil® are both
h ig h ly im mu nogen ic vacci nes.
Cervarix® recipients had higher antiHPV-16 antibody and neutralization
titers at month seven, and elevated

anti-HPV-18 antibody and neutralization titers at months seven and
12 (Figure 1). Peak antibody titers
were observed after three doses of
Cervarix®, whereas peak antibody
titers were observed after two doses
of Gardasil® — indicating a more
prominent booster effect from the
third dose of Cervarix®. Patterns of
antibody avidity were overall similar
for the two vaccines, with durable
maintenance of plateauing levels
up to 24 months after last dose of
vaccine. We also evaluated levels of
phylogenetically related, non-vaccine
neutralizing antibodies and observed
that HPV-31 only had evidence of
cross-protection and only in response
to Cervarix®. Comparing CD4+ T cell
cytokine responses at month 12, there
was a trend of increased levels of IL-2
and TNF-α in the Cervarix® groups
versus the Gardasil® groups that
was consistent across all four tested

Fusion ✦ 2015

to identification of candidates for
correlates of protection against infection and aid in development of a
systems biology approach to vaccine
evaluation, and in building predictive
models of vaccine immunogenicity
and efcacy.

REFERENCES:
1.

FIGURE 2: Circulating cytokine levels pre and post frst and third vaccination.
Arrows indicate first and third vaccination (A). Timeline order: 0hr prevaccination, 1hr, 3hr, 7hr, Day 1 Day 2, Day 5, Day 14, Day 28 after frst
vaccination, and Month 6 post third vaccination, 1hr, 3hr, 7hr, Day 1, Day 2, Day
5, Month 7. Note: second vaccination time points are not shown. IL-12p40 (A),
IL-8 (B), IP-10 (C), MCP-1 (D), MIP-1B (E), IL-6 (F), IL-1B (G), and IL-1a (H). Data
expressed as median values with interquartile range. *P < 0.05, **P < 0.01, ***
< 0.001 (Mann-Whitney).

HPV types (16/18/33/45). Elevated
levels of circulating plasma cytokine/
chemokines were observed post frst
vaccination in Gardasil® recipients
and proinf lammator y cytokines
were elevated following 1st and 3rd
Cervarix® vaccinations (Figure 2).
The Vaccine Research Center
independently evaluated immune
responses. This study is the frst to
report a comprehensive immune
comparison between Cervarix® and
Gardasil,® with novel data on T cell
responses and avidity. This is also the
frst study that measured an extensive
time course of circulating plasma
cytokine profiles within hours and
days after vaccination with the HPV
vaccines. The clinical implications of
the diferences in immune responses
are unknown, but there is increasing
evidence that the antibody response
induced after two vaccinations, or

BASIC SCIENCE

even one, may be sufcient for protection.9 As such, the World Health
Organization recently changed the
recommendations to two vaccine
doses, administered at months one
and six, in girls when vaccination is
initiated prior to 15 years of age.10
Given the potential differences in
mechanisms of action of the adjuvants
in these two vaccines, the observed
cytokine profle may suggest an infux
and activation of diferent cell types
that translate into diferences in the
circulating cytokines and adaptive
immune responses. Innate cellular
response at the time points studied,
including microarray analyses, would
aid in interpretation of the diferences
and the cell components underlying the cytokine profle observed.
Understanding the kinetics, breadth,
and magnitude of the innate and adaptive immune responses can contribute

Li N, Franceschi S, Howell-Jones R, et al.
Human papillomavirus type distribution in
30,848 invasive cervical cancers worldwide:
Variation by geographical region, histological type and year of publication. Int J
Cancer 2011; 128:927-35.

2. de Sanjose S, Quint WG, Alemany L, et al.
Human papillomavirus genotype attribution in invasive cervical cancer: a retrospective cross-sectional worldwide study. The
lancet oncology 2010; 11:1048-56.
3.

de Sanjose S, Quint WG, Alemany L, et al.
Human papillomavirus genotype attribution in invasive cervical cancer: a retrospective cross-sectional worldwide study. The
lancet oncology 2010; 11:1048-56.

4. de Martel C, Ferlay J, Franceschi S, et al.
Global burden of cancers attributable to
infections in 2008: a review and synthetic
analysis. The lancet oncology 2012; 13:607-15.
5.

Ma rrack P, McKee A S, Mun ks M W.
Towards an understanding of the adjuvant
action of aluminium. Nat Rev Immunol
2009; 9:287-93.

6. Flach TL, Ng G, Hari A, et al. Alum interaction with dendritic cell membrane lipids
is essential for its adjuvanticity. Nature
Medicine 2011; 17:479-U121.
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Casella CR, Mitchell TC. Putting endotoxin
to work for us: monophosphoryl lipid A as a
safe and efective vaccine adjuvant. Cell Mol
Life Sci 2008; 65:3231-40.

8. Martin M, Michalek SM, Katz J. Role of
innate immune factors in the adjuvant
activity of monophosphoryl lipid A. Infection and Immunity 2003; 71:2498-507.
9. Safaeian M, Porras C, Pan Y, et al. Durable
antibody responses following one dose of the
bivalent human papillomavirus L1 virus-like
particle vaccine in the Costa Rica Vaccine
Trial. Cancer prevention research 2013;
6:1242-50.
10. Summary of the SAGE April 2014 meeting
In: Immunization SAGoESo, ed. ow.ly/
Kvvzm: The World Health Organization.
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Epigenetic Alterations in a Transgenic
Alzheimer’s disease Model
Matthew
Baker, MSI
ADVISOR:
Gary D. Isaacs,
Ph.D.
STUDENT
CONTRIBUTORS:
Noor Taher,
Michael Carson, Rebecca Haraf,
and Amanda Hazy; Dept. of Biology
and Chemistry, Liberty University,
Lynchburg, Va.

T he pat holog ic a l f e at u r e s of
A lzheimer’s disease (A D) have
been researched and documented
extensively, however the causes of
these features are still unknown.
Genetic contributions leading to
the development of AD are mostly
obscure, however severa l lines
of evidence point to epigenetic
modifcations, specifcally cytosine
methylation, playing a pathological
role. Cytosine methylation represses
transcription of genes by blocking
transcriptional machinery through
severa l d ifferent mecha n isms,
u lti m ately resu lti n g i n dow nregulation of genetic products.
First, more than 90% of AD
cases are late onset and appear
to be sporadic, meaning that no
genetic cause has been determined.1
To expound on this factor, a nonMendelian mode of acquiring AD is
proposed due to the fact that twin
studies looking at the development
of AD show differing results. 2 -4
These studies suggest that DNA
sequence alone does not lead to AD
development.
S econd , mou s e a nd hu m a n
studies provide evidence that DNA

6

methylation is a ltered bet ween
Our st udy compa red the
affected and control counterparts
methylation levels of DNA promoter
on a genomic level in DNA obtained
regions from transgenic mice, which
from regions of the brain afected by
over express beta amyloid as seen in
AD.5 While there were significant
AD, to that of control transgenic mice.
changes in diseased parts of the brain,
Two methodologies were used for
methylation levels from unafected
determining promoter methylation
regions of the bra in rema ined
statuses. The frst methodology used
unchanged between the afected and
was HpaII tiny fragment Enrichment
control counterparts. This specifcity
by L i g at ion -me d i ate d P C , or
appears to be direct evidence that
more commonly the HELP assay,
DNA methylation is involved in
which uses methylation sensitive
AD patholog y. Also,
severa l genes that
… [T]he MeDIP data seemed to suggest that
have been lin ked to
AD pathology, such as
the regions undergoing the most change in
APP, β-APP cleaving
enzyme, and neprylisin,
methylation were those linked to microRNA
are transcriptionally
r e g u l a t e d b y DNA
genes. MicroRNA genes seem to work by
methylation in their
6-7
promoter regions.
shutting off expression of other genes
A final factor prov id i n g ev idence for
through translational inhibition.
epigenetic alterations
contr ibuti ng to A D
pathology is a recent
expression study that showed over
( HpaII) and insensitive (MspI)
and under expressed mRNA levels
restriction endonucleases, which
from several genes that are associboth target the sequence 5'-CCGGated with processes malfunctioning
3', to determine the methylation
in AD, which could be the result of
status of genomic promoter regions
methylation changes in the promoter
through LM-PCR and subsequent
region of these genes. 8 Together,
microarray analysis. These genomic
these factors provide a strong argur e g ion s s h o w i n g A β - i nd u ce d
ment for an epigenetic impact on
methylation modifcations were then
the development of AD pathology.
narrowed down to the 0.1% most
If determined, these specifc pathochanging regions (.05% becoming
logical alterations could not only give
most hy pomethylated and .05%
insight into the molecular pathology
becoming most hypermethylated)
behind the development of AD, but
for stringency purposes. The other
they could also provide a signature
methodology used was Methylative
to help in the early determination of
DNA Im mu noprecipitation
AD, as well as in the target and devel(MeDIP), which uses antibodies
opment of future therapies.
to isolate methylated genom ic
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HELP ASSAY LINKED ONTOLOGICAL FUNCTIONS
UNDERGOING METHYLATION CHANGES
Gene Ontology

Genes Involved

p-value

Negative Regulation of Synapse

Enrichment

Wnt5a

-28

4.47x10

194

Negative Regulation of Nervous
System Development

Wnt5a

4.20x10-21

129

Noradrenergic Neuron
Differentiation

Phox2b

3.51x10-14

78

CNS Neuron Development

Ephb3, Phox2b, Drdla

4.57x10-14

24

Dopaminergic Neuron
Differentiation

Wnt5a

6.50x10-7

32

Brain/Neuron Development

Atf, Dtnbp, Ephb3,
Phox2b, Notch1, Nr2f6,
Drd1a

7.71x10-7

5

Positive Regulation of Axon
Extension

Trpv2

6.50x10-12

65

Positive Regulation of Neurogenesis

Gh, Trpv2

7.92x10-3

7

* Italic text — Ontologiccal functions associated with genes becoming hypomethylated
* Blue text — Ontologiccal functions associated with genes becoming hypermethylated

MEDIP ASSAY LINKED ONTOLOGICAL FUNCTIONS
UNDERGOING METHYLATION CHANGES
Gene Ontology

Genes Involved

p-value

Regulation of Apoptosis, CNS Mir17, Mir92-1, Mir18, <1x10
Development, Neurogenisis
Mir19b-1, Mir20a, Tbx1

-50

Enrichment
63.33

have target mR NA involved in
neuronal and apoptotic functions.
Therefore, the up or down regulation
of these microRNA genes through
alterations in epigenetic methylation
m a y be i nd uci n g ne u ron a l or
apoptotic pathology that can only
be determined through expression
studies. Overall, this data provides
vast support for our hy pothesis
that epigenetic methylation may be
leading to AD related pathology.

*This work was supported by the
Jeffress Memorial Trust (Grant J-998),
the ARDRAF Grant, and the Virginia
Academy of Science.

REFERENCES:
1.

2. Gatz M, et al. Complete ascertainment of
dementia in the Swedish Twin Registry:
the HARMONY study. Neurobiol Aging,
2005. 26(4): p. 439-47.
3.

* Italic text — Ontologiccal functions associated with genes becoming hypomethylated

fragments, produced from random
enzymatic shredding, that are then
hybridized to a microarray. The
promoter regions from both studies
undergoing extreme methylation
alterations were linked to their gene
name using a genomic region to gene
name software called GREAT, which
specifcally links genetic promoter
regions to the names of genes they
are associated with. These gene
names were further linked to their
ontological function using gene
ontology software called Genecodis.
The regions undergoing drastic
c h a n g e s r e v e a le d cor r el a t ion

BASIC SCIENCE

with ontologies directly related
to neurogenesis and apoptosis, as
shown in the tables. Interestingly,
the MeDIP data seemed to suggest
that the regions undergoing the
most change in methylation were
those linked to microRNA genes.
MicroRNA genes seem to work
by shut t i n g of f ex pression of
other genes through translational
inhibition. The microRNA genes
contain complimentary sequences
to their target mRNA allowing for
binding, resulting in translational
repression. The microRNA genes
undergoing methylation changes

Zawia NH, Lahiri DK, Cardozo-Pelaez F.
Epigenetics, oxidative stress, and Alzheimer
disease. Free Radic Biol Med, 2009. 46(9):
p. 1241-9.

Gatz M, et al. Heritability for Alzheimer's
disease: the study of dementia in Swedish
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52(2): p. M117-25.

4. Raiha I, et al. Alzheimer’s disease in twins.
Biomed Pharmacother, 1997. 51(3): p. 101-4.
5.

Mastroeni D, et al. Epigenetic diferences in
cortical neurons from a pair of monozygotic
twins discordant for Alzheimer’s disease.
PLoS One, 2009. 4(8): p. e6617.

6. Cacabelos R . Ph a r m acogenom ics i n
Alzheimer’s disease. Methods Mol Biol,
2008. 448: p. 213-357.
7.

Chen KL, et al. The epigenetic effects
of amyloid-beta(1-40) on globa l DNA
and neprilysin genes in murine cerebral
endothelial cells. Biochem Biophys Res
Commun, 2009. 378(1): p. 57-61.
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Validation of Genetic Variants Associated with Physical
Activity in a Young African American Cohort
ADVISORS:
Laura Tosi,
M.D.,1 Joseph
Devaney,
Ph.D.,2 Heather
GordishDressman, Ph.D.,2 Eric Hoffman,
Ph.D.2
Department of Orthopaedic
Surgery, Children’s National Health
Network
2
Children’s Research Institute
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OUTDOOR PLAY TIME —
WEEKDAYS (HOURS/DAY)

Trevor Slezak,
MSIII
3.5
3
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2

◆
◆

1.5
1
0.5
0

I

CC (n=127

It has been established that the
inherent drive to begin or continue
exercising is closely linked to one’s
genetic make-up. Estimates are that
from 48 to 71% of the variance in adult
exercise behavior can be explained by
genetics with the remaining variance attributed to environmental
factors. 1 Until recently, genomewide association studies (GWAS)
examining physical activity have
been performed primarily in adult
Caucasian cohorts. The objective of
this study was to determine whether
six single nucleotide polymorphisms
(SNPs) previously demonstrated to
be associated with leisure-time exercise behavior in an older Caucasian
population2 (mean age 45.9 years) are
also associated with physical activity
levels in young African Americans
(mean age 7 years).
Our cohort consisted of 142
African American children, aged
5-to-9 years, who were originally
recruited for a study on fracture
risk and vitamin D levels. Parents
of participants reported the average

8

I

AC/AA (n=12)

SGIP1 (RS9633417) GENOTYPE
FIGURE: Decrease in average hours/day spent playing outdoors in
cohort of African American children with AC/AA genotypes compared to
CC genotype

number of hours their children spent
per day in outdoor playtime. Parental
reporting has been shown to be a
reliable measure of physical activity
in children.3 DNA samples were
collected, SNPs were genotyped,
and associations between SNPs and
phenotypes were tested using a oneway ANOVA. All analyses used a
dominant genetic model to compare
homozygous common allele individuals to heterozygous and homozygous
rare allele individuals.
SNP rs9633417, shown to be
associated with physical activity in
Caucasian adults, was also found to
be associated with physical activity in
young African Americans. Rs9633417
is located within the SGIP1 gene;
SGIP1 is primarily expressed in the
hypothalamus and is implicated in the

regulation of energy homeostasis. 127
of the children studied had the homozygous common allele (CC) and were
found to play outside an average of 2.2
hours per weekday. Three children in
the cohort did not report time played
outside. The remaining 12 children
had the less common heterozygous
allele (AC) and were found to play
outside an average of only 1.6 hours
per weekday — 36 minutes less per day
than their peers (p= 0.046) (Figure).
One SNP associated with physical activity in the older Caucasian
cohort was not directly associated
with physical activit y in young
African Americans but did correlate with body composition (Table).
Rs10946904 is located in the PRSS16
gene, which encodes thymus-specifc serine protease. In our cohort,
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SNP

Phenotype

SGIP1 (rs9633417)

Outdoor playtime — weekdays 0.046

PRSS16 (rs10946904)

P-value

Total body fat

0.038

Total body percent fat

0.020

N; mean ± SD
CC (N=127; 2.2 ± 1.1)*
AC/AA (N=12; 1.6 ± 0.8)*
TT (N=59; 6442 ± 4131)*CT/CC (N=57; 8251 ± 5094)*
TT (N=61; 22.2 ± 6.6)*CT/CC (N=57; 25.4 ± 8.2)*

TABLE: Signifcant results
however, it is associated with total
body fat and total percent body fat.
The mechanism of the PRSS16 gene’s
efect on physical activity and body
composition is not yet known. The
remaining four SNPs were not associated with physical activity or body
composition in our cohort.
This is the first study to look
specif ically at SNPs associated
with physical activity in a young
African American cohort. This area
of research has significant public
health implications because the
African American community has
been found to sufer from high rates
of obesity and obesity-associated
health risks, and physical activity has
been shown to decrease adiposity.4,5

BASIC SCIENCE

To date, most GWAS studies have
used cohorts that were of European
ancestry, and only recently have
researchers paid attention to persons
of differing race and ethnicity. If
we hope to encourage personalized
medicine strategies, more efort will
be required to identify the genetic
variants specifc to diverse populations. At the same time the positive
associations found with rs9633417
and rs10946904 deser ve further
analysis in additional populations
as these they may prove important
among other communities.

REFERENCES:
1

Stubbe JH, Boomsma DI, Vink JM, et
al. Genetic inf luences on exercise participation: a comparative study in adult twin

samples from seven countries. PLoS ONE.
2006;1(1):e22.
2

De Moor MHM, Liu YJ, Boomsa DI, Li J,
et al. Genome-Wide Association Study of
Exercise Behavior in Dutch and American
Adults. Medicine & Science in Sports &
Exercise. 2009. 41(10):1887-1895

3

Burdette HL, et al. Parental Report of
Outdoor Playtime as a Measure of Physical
Activity in Preschool-aged Children. Arch
Pediatr Adolesc Med.2004;158(4):353-357.

4

Ogden CL, Carroll MD, Curtin LR, Lamb
MM and Flegal KM. “Prevalence of High
Body Mass Index in US Children and
Adolescents, 2007–2008.” Journal of the
American Medical Association, 303(3):
242–249, 2010.

5

Mendoza JA, Watson K, Nguyen N, Cerin
E, Baranowski T, Nicklas TA. Active commuting to school and association with physical activity and adiposity among US youth.
J Phys Act Health 2011 May;8(4):488-95.

9

Clinical Research:
The Optimization of Treatment Planning
and Ablation Rate Improvements on Feasibility
of Pediatric MR-HIFU Applications
Doug
Wackerle, MSII
ADVISORS:
Matthew
E. Oetgen,
M.D.,1,2 Pavel
S. Yarmolenko,
Ph.D.,2 and
Haydar Celik, Ph.D.,1,2

Pad

FIGURE 1: Adapted from obgyn.ucla.edu

Magnetic resonance-guided high
i nten sit y f o c u s e d u lt r a s ou nd
(MR-HIFU ) ablation provides a
precise, non-invasive treatment for
various lesions in adults. This technique uses MR-imaging to guide
an ultrasound beam at a frequency
high enough to induce hyperthermia
in targeted tissue ablate lesions1-5
(Figure 1). In children, MR-HIFU’s
potential remains largely unexplored,
though its non-invasive and nonionizing nature holds promise for
pediatric medicine. Yet, pediatric
patients pose challenges affecting
treatment: young children require
general anesthesia, exhibit wide
ranges of anatomy, and have varying
lesion sizes and locations. To address
these challenges, the overall treatment time must be reduced. This
may be achievable through standardized treatment approaches and
physical aids to optimize patient
position and faster repositioning.
Further improvement of ablation rate
and reduction of risk are also possible

via improved monitoring of skin temperature during ablation and mild
hyperthermia. Improvements in
treatment planning and volumetric
rate may save time and allow for
treatment of larger lesions, increase
patient throughput, and possibly
increase efcacy and lower cost. This
study aims to examine and quantify how such improvements could
increase the portion of anesthesia
time spent on direct ablation (the
actual treatment) and produce better
patient outcomes.
We retrospectively examined
41 pediatric patients with various
limb tumors at Children’s National
Health System from November
2005 to October 2013 as potential
candidates for MR-HIFU ablation
therapy. After identifying the tumor
location (Figure 1, left), we used
software (Avizo Standard Edition
8.0.0, Visualization Sciences Group,
SAS, Berlin, Germany) to defne its
area through axial slices (Figure 2)
and create a 3D segmented model
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to measure its volume (Figure 2).
As a reference, we used an estimated ablation rate, obtained from
Phillips Healthcare, of 180 cc/hour
as the maximum. Anesthesia time
was limited to four hours to reduce
risks to the children, and to address
problems with restraints on surgeon
time and focus, room and machine
time, and cost. Within the four-hour
anesthesia window, signifcant time
is often spent on treatment planning
and patient repositioning. In this
study, we seek to show how spending
a higher proportion of that time actually ablating can allow the treatment
of larger lesions and more patients.
Finally, we graphically combined
this tumor volume and ablation
rate data to show effects of theoretical improvements. We found
that increasing the time available for
ablation can substantially increase
treatable tumor volume (Figure 3).
In the examined 41 patients, using
only one hour for ablation (at 180 cc/
hour) left 13 patients (32%) untreated.
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With more time, up to three or four
hours of ablation, only two patients
(5%) would be untreated. In addition
to treatment time, ablation rate was
also found to be a signifcant factor
in patient outcomes. Complete
treatment of a lesion was directly
related to ablation rate (Figure 3).
At the current rate of (180 cc/hour),
two patients (5%) were untreated,
yet with double the current rate
(360 cc/hour), all 41 lesions could be
treated. Although there is some risk
of hyperthermia and skin burns with
an increased ablation rate, new realtime temperature monitoring techniques being developed can allow for
faster and safer treatment of these
large lesions. Improvements in planning guidelines and treatment rates
could have substantial impacts on the
efectiveness of MR-HIFU ablation
and the size of treatable tumors and
number of patients treated with this
technique.
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In the United States in 2014, 31.8%
of children and adolescents were
obese.1 Studies have found that overweight and obese children are at a
greater risk to become obese adults.2
This disease further disproportionately affects minority populations
including African American (AA)
children. Studies show that 20% of
AA children ages 2–19 are obese compared to 14% in Caucasians.3 Afected
individuals are more likely to sufer
from many chronic diseases including
type 2 diabetes, cardiovascular diseases, and several types of cancers.
To date, most genome-wide association studies (GWAS) have identifed various loci associated with BMI
within European origin.4,5 However,
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SIGNIFICANT ASSOCIATIONS
FOR BONE HEALTH COHORT
SNP
KLHL32
(rs974417)
NFE2L3
(rs10261878)

IPhenotype

Lumbar BMD
z-score (hgt adj.
w/o head)
Lumbar BMD
z-score (hgt adj.
w/o head)

ICovariate(s) IP-value IN:adjusted mean± SEM
Age Gender

0.0194 CC (N=50; 0.296 ± 0.184)
CT/TT (N=75; -0.179 ± 0.166)

Age Gender

0.0465 AA (N=36; 0.312 ± 0.204)
AC/CC (N=89; -0.130 ± 0.162)

given the disparate efects of obesity
analyzed here included total body
on Europeans and AAs, it is crucial
and lumbar bone mineral density
(BMD). All measurements in the
to generate a better understanding of
BH cohort were calculated without
the genetic infuences on obesity and
how they may be modulated within
inclusion of the head. DNA was
the AA pediatric population.
isolated from blood samples and
Monda et.al recently
publ ished a GWA S
Given the disparate effects of obesity on
identifying six independent SNPs associnon-whites, it is crucial to understand the
ated with BMI.6 These
six SNPs were selected
genetic infuences on obesity. This will offer
for genotyping in our
pediatric AA cohorts to
the possibility of better intervention and
examine the relationship between genetic
treatment options in the future.
risk variants for obesity and bone mineral
density.
genotyping was performed using the
This study includes AA children,
Taqman allele discrimination assay
ages 5–9. Case patients had an isousing standard thermal cycling conlated and radiographically demonditions. Genotypes were called using
strated forearm fracture (radius, ulna
the Applied Biosystems 7900HT
or both bones) and control patients
Real-Time PCR system (Clarkson
had no self-reported history of a prior
PM 1992).
bone fracture.
In the analysis of the obesityDual energy X-ray absorptiomrelated SNPs, we found a statistietry scans were obtained, and parcally signifcant association between
ticipants received whole body and
Lumbar BMD ( height adjusted
lumbar spine scans because these
z-score without head) and SNPs
are most accurate and reproducible
rs974417, and rs10261878. Our BH
in pediatric patients. 4 Phenotypes
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cohort with a sample size of 142
participants has limitations. With
the small sample size, our statistical
power was lower; therefore it is plausible that certain associations were
not detected. Yet even with a small
sample size, we showed a signifcant
association. In both obesity related
SNPs rs974417, and rs10261878, participants with the risk alleles have
higher lumbar BMD z-score (height
adjusted without head), which suggests that young AA populations
susceptible to obesity have initially
higher lumbar BMD z-scores.
In literature, obesity has been
associated with increased bone mass
in some, but conf licting results
exist, and mechanisms poorly understood.7,8 In our young healthy BH
cohort, we have shown those children
with susceptibility to obesity to have
already possessed higher lumbar
BMD z-scores. This may indicate
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that increased BMD associated with
obesity is more than just the mechanical loading of bone through excess
weight, since the risk alleles confer
both susceptibility to obesity and
increased BMD z-scores. BMD is the
best predictor of fragility fractures.9
Our study is one of few that has
reported genetic studies of BMD
determination in childhood, especially in AA population. Given the
disparate efects of obesity on nonwhites, it is crucial to understand the
genetic infuences on obesity. This
will offer the possibility of better
intervention and treatment options
in the future.
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In order to improve quality of care,
many Electronic Health Records
(EHRs) have recently developed
patient portals, which allow healthcare providers to communicate
electronically with their patients. As
part of the 2009 Health Information
Tech nolog y for E conom ic a nd
Clinical Health (HITECH) Act,
the Medicare and Medicaid EHR
Incentive Program was created to
motivate providers to demonstrate
“Meaningful Use” of their EHRs
in order to receive incentive payments. One such requirement mandates increased patient engagement
through electronic communication.
This can pose a problem for patients
who lack regular access to computers
and the Internet or those who have
low literacy or English profciency.
To better understand how to meet
the needs of this patient population,
a survey was conducted at a network
of safety-net clinics for the uninsured
in Montgomery County, Maryland.
Moreover, patients were multi-ethnic
with a majority speaking Spanish
only or both English and Spanish.
The survey sought to understand
patient use of technology and interest
in using those technologies to communicate with their healthcare
providers. Prior studies have shown
that in safety net populations, there is
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high use of technology, a strong desire
to use patient portals to manage
health, and a want for resources to
increase technological literacy.1,2
A total of 150 surveys were collected at the three clinic sites over a
month-long period. Upon checking
in, patients were given a survey in
English or Spanish to complete in the
waiting area. If they required assistance, the survey was administered
verbally by clinic staf. The fndings
mirrored what exists in the literature;
patients have access to the internet
(primarily through their cell phones)
and are interested in using patient
portals, smartphone applications and
text messaging to communicate with
their health care providers.
Text messaging ranked as the
most preferred method of communication. Among types of text
message communications, nine in 10
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patients were interested in receiving
appointment reminders. The second
most interest was shown in receiving
preventive reminders for an annual
fu shot.
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In terms of using a patient portal,
more than half of patients surveyed
were interested. They were most
interested in scheduling appointments online, securing messaging
with their providers, and viewing
lab results.
When examining the characteristics of patients who were interested
in the patient portal, most had access
to the Internet (84.3%), and nearly
two-thirds used the Internet either
several times per week or daily (64%).
Interestingly, patient interest in using
the portal was equal among age and
language groups. Also of note, among
those interested in the portal, 20%
were patients whose highest education level was elementary or middle
school, compared to 30% who were
high school graduates and 42% who
had some college experience or a college degree.

Percentage
Interested in texting

78.0

Appointment reminders

94.0

Preventive reminders

50.7

Health information

55.1

Interested in patient portal

59.3

Appointment scheduling

83.1

E-mail (secure messaging)

80.9

Labs results

79.8

Medication refll

61.8

Interested in smartphone apps

56.7

Recording information

70.6

Medication reminders

49.4

Health information

74.1

to ensure that providers discuss the
portal with all of their patients and
that the clinic staff offers portal
enrollment to all patients.

Given these fndings, it is important to develop appropriate promotional
and patient education materials, including both video and written

have the potential to increase patient
satisfaction and improve quality of
care.

REFERENCES:
1.

Sanders MR, Winters P, Fortuna RJ, et al.
(2013). Internet access and patient portal
readiness among patients in a group of innercity safety-net practices. The Journal of
Ambulatory Care Management, 36(3):251-9.
doi: 10.1097/JAC.0b013e31829702f9.

2. Zarcadoolas C, Vaughon WL, Czaja SJ, et al.
(2013). Consumers’ perceptions of patientaccessible electronic medical records.
Journal of Medical Internet Research, 15(8).
doi: 10.2196/jmir.2507.
3.

Ancker JS, Barrón Y, Rockof ML, et al.
(2011) Use of an electronic patient portal
among disadvantaged populations. Journal
of General Internal Medicine, 26(10):111723. doi: 10.1007/s11606-011-1749-y.

4. Butler JM, Carter M, Hayden C, et al. (2013).
Understanding adoption of a personal
health record in rural health care clinics:
revealing barriers and facilitators of adoption including attributions about potential
patient portal users and self-reported characteristics of early adopting users. AMIA
Annual Symposium Proceedings, 152-61.
Retrieved from http://www.ncbi.nlm.nih.
gov/pubmed/?term=24551328.

instructions. … As a whole electronic forms of communication have the
potential to increase patient satisfaction and improve quality of care.
In addition to the patient survey,
a provider survey was conducted to
identify potential provider barriers
and facilitators. When asked to identify characteristics of patients who
may have difculty using a patient
portal, older age and limited English
proficiency ranked highest. This
fnding is similar to studies showing
that providers view younger, more
computer-literate patients as likely
users of a portal and ofered enrollment less frequently to older, nonEnglish speaking and/or uninsured
patients.3,4 This points to the need
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Given these fndings, it is important to develop appropriate promotional and patient education
materials, including both video and
written instructions. Portals should
also be tailored to a variety of platforms, with a special emphasis on
smartphones. It may also be worthwhile to have a computer kiosk in
waiting areas with a staf navigator
to guide patients through the sign-up
process. Secure text messaging may
also prove to be an easy way to communicate with patients. As a whole
electronic forms of communication
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For more than a decade, Uganda’s
Ministry of Health has led a community health worker program model
in which the Village Health Team
(VHT), a cadre of unpaid volunteers,
is charged with delivering preventative health services and education to
their local community.1 Studies have
demonstrated the effectiveness of
Uganda’s VHTs in improving certain
health outcomes; 2–5 however it is
known that VHTs are not optimally
supported.
There has been steady VHT attrition in recent years.6 The Ministry
of Health has recognized the inadequate support of VHTs thus far
and is aiming to “expand VHTs to all
local governments and explore ways
of sustaining VHTs.”7
The objective of this study is to
evaluate the extent to which “material support” is a deciding factor in
the efciency, scalability, and durability of Uganda’s VHT initiative.
Material support may take the form
of monetary stipends, regular payment, transportation assistance, or
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other materials such as mobile phone
airtime.
This study will review the existing
literature and gather novel data
through surveys of VHT members
and VHT stakeholders. The quantitative and qualitative survey data
will be analyzed for trends that may
point to a conclusion in the context
of existing health policy discourse on
community health worker remuneration. The purpose of this study is to
strengthen the knowledge base on
whether or not material support is
an indispensibleindispensable means
of support for Uganda’s VHTs. This
information can be used by governmental and non-governmental organizations in their work to strengthen
and sustain VHTs throughout the
country.
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Bhutan established a unique national
health care system in 1967. The ofcial
government policy was to preserve
and extend traditional Bhutanese
medicine, a 1200 year old Tibetan
medical practice and system,
while simultaneously ofering
integrated Western medical
services. Both services are
provided free of charge to
the population, and integration of the two can provide more
options for patients. Additionally,
traditional medicine and the use of
natural products can be an important
resource for future drug discovery.
The data for this project was collected
through six weeks of direct observation and interviewing of Bhutan
health care professionals and focused
on traditional Bhutan medicine, its
integration with Western medicine,
and the future possibilities of this
assimilated system.
To better understand the medical
practice in Bhutan, it is important to
understand its origins from Buddhist
medicine. From a traditional Buddhist
perspective, health entails a fne balance within the body. Disturb this
balance, and one’s health is disturbed.
It is believed that all imbalances

CLINICAL HEALTH POLICY

originally stem from ignorance, which
in turn leads to misapprehension, and
then to attachment, hatred, and delusion (the three poisons). Each of these
poisons originates from a different
organ within the body and manifests
with specifc symptoms. For example,
attachment, associated with desire,
greed, or jealousy, comes from the
genital organs and results in neutral or
wind disorders such as breathing and

psychological disorders. Hatred manifests itself as a hot disorder related to
bile and blood sicknesses, headaches,
and vision problems, while delusion
can affect the stomach and joints.
Diagnosis in Bhutanese medicine
can involve questioning the patient,
observing symptoms, taking one’s
pulse, or performing a urine analysis.
Pulse taking can inform the practitioner about the underlying poison,
yet it is a skilled art as the proper
interpretation takes years to master.
Currently, Bhutan has hospitals
and health clinics throughout the
country ofering both Western and
traditional care. Interestingly, many
citizens seek care from both practices,
and patients’ preference for one form

of medicine over the other cannot be
defned by age, socioeconomic status,
or any other easily defned classifcation. Findings indicate however,
that the system can hardly be considered integrated. Patients are free
to seek care from either traditional
or Western physicians, yet care from
the two practices is seldom integrated.
Few physicians of one background
have adequate understanding of the
other practice. This makes it difficult to refer patients, collaborate on
treatment plans, or efectively work
together with their counterpart’s
colleagues.
To help bridge the gap between
the two practices of medicine,
the model Menta l Hea lth
Integration program was initiated in 2013. This program
has been successful during its
short existence in incorporating
unique insights, knowledge, and
other components from both medical
practices into the care of patients.
Physicians are trying to assess how
each practice treats comparable symptoms in patients and the outcomes
associated with each approach. It is
hoped that this can be used as a model
for improved integration in other
felds of medicine as well.
At the present time though, the
Bhutanese health care system is not
truly integrated; therefore it is unable
to maximize on the benefits of an
integrated system. Further research is
needed to follow-up on the efectiveness of the mental health integration
effort, as well as to investigate the
mechanism of action and efcacy of
traditional Bhutanese treatments.
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