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Vision

Children’s National Health System aspires to be a top five academic
pediatric medical center that is recognized as leading the quest to
prevent or cure many of childhood’s most serious and prevalent
disorders. We will achieve this vision through a unique collaboration
between clinical and research programs, innovative educational
programs, enhanced academic partnerships, improved infrastructure,
and a stable base of financial support. Through this approach, our role
as a national and international leader in the research and treatment of
childhood diseases will be significantly strengthened.

On the cover: Astroglia are the star shaped cells that make up the white matter in the brain and are now recognized as important regulators
of growth and signaling of the neurons. Change in their cytoplasmic calcium is central to their ability to sense and respond to the signals
from neurons and other brain cells. Sequential pseudocolored images are shown for a pair of astroglial cells labeled with calcium-sensitive
dye and then treated with an analogue of the brain’s main excitatory neurotransmitter glutamate.
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From the Directors

his 2013 Children’s Research Institute (CRI)

annual report represents a summary of research

and educational programs and the respective
accomplishments of our dedicated faculty and staff. Major
advances have been made by all five research centers with
high impact scientific discoveries and successful grant
funding both from federal and non-federal sources.

In spite of strong national competition for scarce research
dollars, our National Institutes of Health grant portfolio
currently approximates $42 million of the total CRI research
funding of approximately $75 million, an increase of 8
percent from fiscal year 2012. In 2013, CRI submitted
approximately 288 grants (167 federal and 121 non-federal)
and saw a success rate of 32 percent federal grants and 32
percent for non-federal grants (based on the first six months
of FY13), continuously higher than the national average.
Our pilot grant program resulted in 20 percent conversion
to extramural funding and our bridge funding program
continued to have a favorable return on investment. The
above success rate was in part due to our expanding and
efficient grant enhancement program in the CTSI-CN led
by Dr. Peter Scheidt.

The Center for Cancer and Immunology Research saw a
transformational change in its vision and expansion of its
programs with new leaders joining CRI: Dr. Yang Liu and
Dr. Pan Zheng in basic science of cancer and immunity, Dr.
Yuan Zhu in Neurofibromatosis research and Dr. Catherine
Bollard in cellular immune therapy research.

The Center for Genetic Medicine Research under the
leadership of Dr. Eric Hoffman continued its many
translational research projects in common and rare diseases
and to provide core services to scientists from across CRI.
One such project is the development of steroid analogs of
great promise for steroid therapy without their limiting
serious side effects.

The Center for Neuroscience under the leadership of Dr.
Vittorio Gallo expanded its research program in fetal
medicine with the recruitment of Dr. Anna Penn who works
on placental factors involved in fetal brain development.
Drs. Scafidi and Gallo published in the journal Nature that
epidermal growth factor can mitigate neonatal brain injury,
a finding that can hopefully be translated to improve the
outcome of cerebral palsy in premature infants.
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Mission

Children’'s Research Institute will conduct novel basic, translational,

clinical, and community research and education programs within

Children’s National Health System that improve the well-being of

children throughout their lives.

The Center for Translational Science and the Clinical and
Translational Science Institute at Children’s National under
the leadership of Dr. Lisa Guay-Woodford expanded its
investigator initiated research programs and the reach of its
NIH-funded consortia including new projects in pediatric
clinical pharmacology asthma and HIV/AIDS. Under

Dr. Pam Hinds nursing research continued to thrive with
additional investigators and projects.

The Sheikh Zayed Institute for Pediatric Surgical Innovation
under the leadership of Dr. Peter Kim was awarded a highly
competitive Pediatric Device Consortia Grant (P50) by

the U.S. Food and Drug Administration to develop a
consortium for pediatric device innovation in the national
capital becoming a leader in pediatric bioengineering.

Our educational programs continued to excel. Forty

new pediatric interns from 34 different medical schools
from around the world, selected from 2,400 applicants,
matriculated at Children’s National and our pediatric
residency program has expanded and now trains a total of
117 residents under the leadership of Drs. Mary Ottolini
and Dewesh Agrawal.

We celebrated Children’s academic accomplishments
during Research and Education Week in which Dr. Francis
Collins, Director of the NIH, was the keynote speaker. Our
programs were represented by 249 posters and 26 awards

in several research and education categories. Four faculty
members were elected to the Society for Pediatric Research/
American Pediatric Society.

This has been another successful year of enhancement of our
academic programs credited to the wonderful faculty and
staff with whom we have the privilege to work. m
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Children’s National Hosts Symposium on
Medical Device Development

n June 2013, the Sheikh Zayed Institute for Pediatric
Surgical Innovation at Children’s National hosted the
First Annual Pediatric Surgical Innovation Symposium.
The symposium was convened to address critical issues
in pediatric surgical innovation and medical device
development for children.

“Around the world, we see a critical unmet need for development
of pediatric medical devices,” said Peter Kim, MD, CM,
PhD, Institute Vice President. “The unique challenges in
testing and marketing new devices for children, the limited
sources of funding support, and the current regulatory
process all contribute to this need.”

The symposium gathered more than 250 leaders from every
sector of the device development pipeline, including researchers,
physicians, manufacturers, and regulatory agencies, to discuss
the distinct challenges that exist when trying to create devices
that are innovative, safe, and effective for children. Representatives
from the U.S. Food and Drug Administration, European
Medicines Agency, Japan’s Pharmaceuticals and Medical
Devices Agency, U.S. National Institutes of Health, American
Academy of Pediatrics, American Pediatric Surgical Association,
World Federation of Associations of Pediatric Surgeons,
children’s hospitals, pediatric device consortia, device makers,
and experts in intellectual property and regulatory science
attended.

The discussion started with a map of the current development
and regulatory landscape around the world, and how these
present conditions often hinder the creation of better and
safer tools for children. Several factors, including the small
size of children and their very vulnerable nature, need to

be taken into account when devices are created for them.
The presenters talked about how the current regulatory
requirements could be tailored to effectively address the
special needs of pediatric device development.

“We know that infants and children are not simply small
adults—their physiology is different, and they experience
rapid anatomical and physiological change,” said Mark
Batshaw, MD, Executive Vice President, Chief Academic
Officer, and Physician-in-Chief at Children’s National. “An
improved regulatory framework for pediatric devices and
surgical tools would reflect these substantial differences,
keeping safety paramount while encouraging future
innovation and investment.”

Taking advantage of the unprecedented caliber of attendees,
the day after the symposium the institute hosted a closed-
door session to gather key recommendations and reach
consensus among the leaders in this field as to the best next
steps for advancing pediatric device focused innovation
principles and regulations. These first ever consensus
recommendations will be issued in a white paper expected
in early 2014. The paper will address the unique nature of
innovation in pediatric surgery and device development,
current regulatory pathways, economic models, ethical
concerns specific to medical product development for the
pediatric population, the impact of regulatory standards
worldwide, and best practices that might be shared across
different regions of the globe.

“To improve the health of children worldwide, manufacturers,
innovators, and regulatory bodies must work together to find a
balance between encouraging medical advances and ensuring
that children receive treatment that is as safe and effective as
possible,” Dr. Batshaw concluded. “This symposium and its
subsequent white paper are the first step toward achieving
that goal.” m

Craig Peters, MD, a principal investigator in the Sheikh Zayed
Institute and pediatric urologist, discusses some of the unique
challenges that pediatric surgeons face using devices built for
adults, during the first Pediatric Surgery Innovation Symposium.
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Understanding the Brain through Magnetic
Resonance Imaging (MRI)

etal brain development has become a major area of
F focus in neuroimaging research, targeting high-risk

pregnancies with the aim of preventing complications
that could compromise an entire lifespan. Adre J. du Plessis,
MBChB, Chief of Fetal and Transitional Medicine, and
Catherine Limperopoulos, PhD, Director of MRI Research
of the developing brain and the Advanced Pediatric Brain
Imaging Research Laboratory, and their teams are identifying
very early deviations in fetal brain growth in utero, which
will be applied in the future to prevent calamity for the fetus
and newborn. These neuroimaging biomarkers will provide
clinicians with a greater opportunity to intervene effectively
before irreversible brain injury occurs. Failure of oxygen and
nutrient supply to the developing brain is a major concern
in many high-risk pregnancies, and in some cases is linked to
poor maternal nutrition, smoking, and poor antenatal care.

The Children’s National research team is applying novel
MRI techniques to develop biomarkers that will assist

healthcare providers to provide more accurate antenatal
counseling to families as they become more informed about
their child’s future care. These advanced fetal neuroimaging
techniques will be particularly important for the monitoring
of fetal brain growth and metabolism during the second and
third trimesters in high-risk pregnancies when demands for
fetal oxygen and nutrients increase dramatically. Examples
of pregnancy populations at particular risk and likely to
benefit in the future from these advances are fetuses with
heart disease, maternal hypertension, twin pregnancies, and
placental failure.

Neurological dysfunction is a major complication in survivors
of complex congenital heart disease, but disturbances in brain
development may not be detectable without advanced fetal
brain diagnostics such as those being developed at Children’s
National. The du Plessis and Limperopoulos team have been
studying fetuses with complex heart disease for the past 20
years. This team of researchers provided the first quantitative

Dr. du Plessis and Dr. Limperopoulos lead studies of fetal brain growth, with the aim of harnessing advanced imaging technology to

identify deviations in typical fetal development as early as possible.
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The teams of Dr. du Plessis and Dr. Limperopoulos hope to apply their findings in the future through new techniques that will intervene

to repair or prevent potential calamity for the growing fetus.

evidence that brain growth impairment in fetuses with complex
congenital heart disease may have its origins 7 utero. Using
these advanced magnetic resonance imaging techniques, the
Children’s National researchers demonstrated a progressive
third trimester fall-off in cortical gray and white matter volumes
in fetuses with complex heart defects, such as hypoplastic left
heart syndrome, one of the most severe forms of congenital
heart disease.

An invaluable resource for this team is their large database
of fetal brain studies from normal pregnancies, among one
of the largest of its kind in the world. By combining the
markedly superior accuracy of their quantitative MRI studies
with their large normative database, these investigators

are perfectly poised to identify the very earliest deviations
from normal brain development. The accuracy of prenatal
diagnosis has obvious implications for the often taxing
decision-making by care providers and families. It also has
been shown that in cases in which a misdiagnosis of an
anomaly and resulting error in prognostication is made,

there may be serious long-term psychological consequences
for parents and impaired bonding relationships with their
child. The ability to identify the brain whose development is
at risk allows clinicians to develop anticipatory strategies for
the delivery and immediate postnatal period of the infant.
With an emphasis on the fetal and neonatal transition, the
Children’s National team is focusing on individualized care
through the enormous complexity of birth. m
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CRI Study Shows Value of Dads’ Involvement
with Infants of Teen Moms

he work of Children’s Research Institute helps improve
not only children’s health but also the behaviors that can
put their lives on the best possible trajectory.

A 2013 CRI study sought to gauge the value of young fathers
in the lives of infants born to teenage mothers. Teenage moms
experience high rates of depression, and maternal depression
is well-established as having a strong association with behavior
and emotional problems in children.

CRI researchers worked with the staff of the Generations
Program at Children’s National, which provides comprehensive
primary care for teen parents and their children. The Generations
staff had observed that—contrary to stereotypes—young,
low-income fathers who do not live with their children do
tend to be involved in the children’s lives.

Previous studies showed the benefits of adult fathers’ engagement
in moderating the negative effects of maternal depression.
However, no study had looked at very young fathers’ impact
on very young children: How involved are young, non-resident
fathers with their children? Is there a similar benefit to that
seen with older fathers and older children?

In evaluations of more than 100 teenage mothers of infants
(six months or younger), the study team found the expected
association between maternal depression and infant distress.
However, the team also found that a majority of the fathers
were involved in their children’s lives and that this involvement
was protective against infant distress in cases where mothers
had clinically significant depressive symptoms. Fathers’
engagement with children at these very early ages—in infancy—
decreased the adverse effects.

Principal investigator Amy Lewin, PsyD, observes, “Children
of depressed teenage moms are at high risk for behavioral
problems. Having their fathers involved so they start life less
distressed could alter their behavioral trajectories.”

The study has implications for the importance of fathers in
children’s lives as early as infancy. Dr. Lewin says, “People
tend to discount fathers’ engagement with infants, but it’s
meaningful.”

Based on these findings, she believes that pediatricians and
other professionals who work with teen moms should also
work with dads to foster their positive involvement, since it
could mitigate risks associated with maternal depression.

The Generations team found that when teen fathers were involved
in their children’s lives, this involvement could serve as protection
against infant distress in cases where mothers had clinically
significant depressive symptoms.

“As a society we've underestimated these dads,” says Dr. Lewin.
“A teen mother’s family may not always welcome the baby’s
father, but we should encourage their involvement with
their child and support them in doing it well.”

This analysis is part of a larger study comparing the Generations
clinic care model with the standard of care received through
community-based primary care providers.

The study’s limitations include the measurement of dads’
involvement as reported by the moms. In the future, the
team hopes also to gather the dads” perspectives.

Future studies will evaluate the relationship of prenatal
father involvement and children’s outcomes, as well as
co-parenting interventions with teen parents. m
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Noted Cell Therapy Expert Joins Children's

Research Institute

In October 2013, CRI welcomed Catherine Bollard, MBChB, MD,
as the new director for its Program for Cell Enhancement and

Technologies for Immunotherapy. Dr. Bollard is a senior scientist in

CRI's Center for Cancer and Immunology Research, a member of

the Division of Blood and Marrow Transplantation, and the Principal

Investigator and Co-Director of the Immunology Initiative of the

Sheikh Zayed Institute for Pediatric Surgical Innovation at Children's

National. She brings a distinguished track record in developing

novel cell therapies to improve patient outcomes.

What led you to focus on hematology and
immunotherapy?

As a pediatric hematologist, I've seen the late effects of
cancer treatment in young patients. The cancer may be
treated successfully, but patients succumb later to other
things, like second cancers, lung disease or cardiac toxicity.
There’s a real need for novel, targeted therapies to treat
patients early, not only for the cancer but to prevent those
late effects. Similarly, bone marrow transplant patients may
be cured of the original malignancy but then experience a
fatal viral infection or graft-versus-host disease.

In exploring cell and gene therapies for children
with cancer and underlying immune deficiencies,
what promise do you see?

We're opening a pediatric study here that builds on my
previous work at Baylor College of Medicine in high-risk
patients with Epstein Barr-associated lymphomas. In these
cases, success of the initial therapy is important for patient
outcomes. By reactivating the ability of their T-cells to
recognize and destroy tumor cells expressing Epstein-Barr
virus proteins, we achieved complete, durable remission in
a large percentage of patients, using T-cell therapy alone or
with other treatments. This has potential to reduce upfront
therapy, prevent relapse and improve outcomes.

At CRI, we are also interested in T-cell therapies for pediatric
solid tumors, especially brain tumors and neuroblastomas.
Another promising area is chimeric antigen receptor T-cells,
combining these with virus-specific T-cells to address two
major post-transplant challenges—relapse and infection.

Stem cell and cord blood transplants offer hope
for many but are not without complications.
What challenges are you working to address?

A major risk is viral infection. With cord blood transplants,
the T-cells are naive. Also, you cannot go back to the donor
for more blood to make virus-specific T-cells. We are
taking a small cord blood segment before transplant and
manipulating it to grow virus-specific T-cells. We are
currently the only group doing this.

In addition, with the Sheikh Zayed Institute and the Bone
Marrow Transplant Program, we are studying mesenchymal
stromal cell therapies for inflammatory bowel disease and
graft-versus-host disease. If successful, we hope to explore
neonatal applications, such as chronic lung disease and
necrotizing enterocolitis.

What drew you to Children’s National?

My work here is truly translational. You get firsthand
experience at the bench and the ability to translate it

fully to the bedside, to see how your research efforts help
the patient. None of this can be done without a team
science approach, and I am extremely lucky to work with

a phenomenal team of clinicians and bench researchers.
They set everything up in a short timeframe as we work to
develop innovative therapies, optimize current laboratory
approaches, and translate novel therapeutics to the clinic. m
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2013 Research Funding
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Philanthropy

Harnessing Innovation and Accelerating
Progress through Philanthropy

At Children’s National Health System, we
stand for children. Through Children'’s
Research Institute, we have an extraordinary
opportunity to protect their future. As a
driving force in innovative, research-based
solutions for children, we can improve and
champion their health throughout their
lives and revolutionize health for children
around the world.

Philanthropy plays an essential role in enabling Children'’s
Research Institute to make new discoveries by conducting
groundbreaking research.

As today's healthcare and medical
research environment undergoes a
dramatic financial shift, health systems
are experiencing more financial
pressures than ever. Philanthropic
contributions make novel, cutting-
edge research possible in order to
improve and save young lives.
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The William and Joanne Conway Chair in
Nursing Research

Nurses play a critical role in saving patients’ lives and deliver
90 percent of healthcare in the United States. At Children’s
National, we are deeply committed to fostering a culture in
which nurses can grow and flourish. We recognize that by
nurturing our nurse population, we can advance innovative
thinking and deliver lasting results for children.

Children’'s National recelved
the prestigious Magnet®
designation for nursing
excellence by the American
Nurses Credentialing Center
(ANCC). Only six percent

of hospitals nationwide
have achieved Magnet®
designation.

Sharing in this conviction are William and Joanne Conway,
generous philanthropists who have graciously helped endow
The William and Joanne Conway Chair in Nursing Research—
the highest honor accorded by a health system, and one that
is reserved for the most distinguished clinicians.

William Conway is Co-Chief Executive and Co-Founder of
The Carlyle Group—one of the world’s largest private
investment firms. Relentless visionaries, Mr. and Mrs. Conway
have made nursing a philanthropic priority; funding scholarships
for promising nursing students at schools across the region
and supporting pediatric nurses at Children’s National in
their ongoing quest for excellence in caring for children
through their Bedford Falls Foundation.

The endowed chair was also made possible by the Endowed
Chair in Nursing Research Campaign Committee, co-chaired
by gracious philanthropist Diana L. Goldberg and the Scientific
Director of CRI Mendel Tuchman, MD. Dr. Tuchman and
Ada Sue Henshaw, PhD, co-chaired the Chair Selection
Committee. In addition, the nurses at Children’s National
formed a Nursing Campaign Committee co-chaired by
Catherine Williams, MS, RN, and Simmy Randhawa, MS,
MBA, RN, CPN, which contributed more than $300,000
to the campaign.

The William and Joanne Conway Chair in
Nursing Research

Pamela Hinds, RN, MSN, PhD

Director of the Department of Nursing Research and Quality Outcomes
Associate Director of the Center for Clinical Translational Science
Professor of Pediatrics at the George Washington University

Pamela Hinds, RN, MSN, PhD,
is an award-winning clinician
who leads research to enhance
children’s lives as they cope with
cancer. Specifically, she focuses on
how to address fatigue and altered
sleep during the treatment of
pediatric cancers as well as end-of-
life communication and decision
making. In addition to her ongoing
research, Dr. Hinds currently serves on the National
Cancer Institute’s Symptom and Quality of Life Scientific
Committee, is Co-Director of the Patient-Reported
Outcomes Resource Center for the Children’s Oncology
Group, and is the editor-in-chief for the journal CANCER
NURSING: An International Cancer Journal.

Prior to joining Children’s National, Dr. Hinds was the
founding Director of the Division of Nursing Research at
St. Jude Children’s Research Hospital, where she led the
nursing research program for more than two decades. She
has served on numerous committees, such as the Institute
of Medicine’s Committee on End-of-Life and Palliative
Care for Children in America and the National Quality
Forum panel on Palliative and End-of-Life Care in America.
Dr. Hinds received her undergraduate degree from the
University of Vermont, and her MSN and PhD from the
University of Arizona, Tucson, in Psychiatric Nursing and
Clinical Nursing Research.

The Gilbert Family Professorships

Jennifer and Dan Gilbert are
visionary entrepreneurs,
philanthropists, and advocates for
pediatric medical research,
especially for neurofibromatosis
(NF), a difficult-to-predict and
extremely variable genetic disorder
that has complex manifestations
including tumors of the brain, optic nerve, nervous system,
and body, learning disabilities, sleep disorders, and depression.

Opver the past seven years, they have become extraordinary
partners to Children’s National Health System, Children’s
Research Institute, and especially to Roger Packer, MD.
Through their visionary philanthropy, they have enabled
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Children’s National as a destination for children struggling
with NE Their most recent commitment resulted in the
creation of three new Gilbert Family Professorships. The first
recognizes and supports Dr. Packer’s clinical care and research
in NF and the second supported the recruitment of Yuan
Zhu, PhD, an internationally renowned researcher in NE

Roger J. Packer, MD

Senior Vice President, Center for Neuroscience and Behavioral Medicine
Director, The Gilbert Family Neurofibromatosis Institute
The Gilbert Family Distinguished Professor of Neurofibromatosis

Dr. Packer is one of the world’s foremost leaders in neurology
and pediatrics. His primary areas of interest are the development
of translational research and clinical trials for children with
neurofibromatosis (NF) and brain tumors, particularly
accelerating advances from the lab bench to the child’s bedside.

Dr. Packer chairs the only national clinical trials consortium
for children with NF and leads investigations of diverse disease
manifestations, including NF-related gliomas, plexiform
neurofibromas, and cognitive deficits. He leads multiple
studies on a national and international level for a variety of
childhood brain tumors including medulloblastoma, low grade
astrocytoma, and brain stem gliomas. He also researches the
effects of treatment on the neurologic and cognitive outcomes
of children being treated for cancer, including brain tumors.

Throughout his career, much of Dr. Packer’s research has
focused on the development and performance of clinical
trials for adults and children with neurologic, neuro-oncologic,
and neurogenetic disorders, and he has received peer-reviewed
grant support for this research. He has been part of studies
evaluating the molecular genetics of childhood and adult
neurologic diseases and coordinated the first gene therapy
study for children with malignant brain tumors in the
United States.

Yuan Zhu, PhD

Scientific Director, The Gilbert Family Neurofibromatosis Institute
Professor, the George Washington University School of Medicine
The Gilbert Family Professor of Neurofibromatosis Research

Dr. Zhu has contributed significantly to our understanding
of the cellular mechanisms underlying the pathogenesis of
neurofibromatosis diseases, the role of tumor suppressor
genes in normal development, and brain tumorigenesis. He
is Principal Investigator (PI) of two National Institutes of
Health (NIH) grants related to NF and has been published
in prestigious journals.

Dr. Zhu'’s research has contributed to understanding the
pathogenesis of NF, the role of tumor suppressor genes

in normal development, and formation of tumors in the
brain. He has served as PI on studies funded by the NIH,

U.S. Department of Defense, American Cancer Society,
Brain Tumor Society, and General Motors Cancer Research
Foundation. He is an internationally invited lecturer and has
contributed to dozens of peer-reviewed publications.

His leadership in this field has been recognized through
numerous awards including being named an American
Cancer Society Research Scholar, General Motors Cancer
Research Scholar, University of Michigan Biological Sciences
Scholar, and the Brain Tumor Society’s Paul Daniel Bogart
Leadership Chair of Research. Dr. Zhu has received the

NF1 Research Prize and the Young Investigator Award from
the Children’s Tumor Foundation, as well as the Scholars in
Training Award from the American Association for Cancer
Research.

Dr. Robert J. and Florence T. Bosworth
Professo