stonishingl y, given the thousands of babies af fected each yea r and the growing numbe r of
premature bir ths annuall y, no ef fective medical protocols exist to prevent, reduce or repair
neurological damage in premature infants. Research funding remains so inadequate that the
treatment for conditions like cerebral palsy has remained virtually unchanged for more than 50
years. Only a vigorous, multidisciplinary research and clinical effort, like the one now underway at
the Newborn Brain Research Institute (NBRI) at UCSF Children’s Hospital, can produce the medical

OL in culture:
An oligodendrocyte.
This is the cell in the brain
that produces myelin, a
substance that wraps
nerve fibers and enhances
nerve communication.
Oligodendrocytes are very
vulnerable in the newborn
brain and, if they are
damaged, nerve function
is compromised.

A neurosphere:
This is preparation that
NBRI scientists use to
study the potential of
primitive stem cells in
the brain and their
ability to make other
specialized cell types.
Such cells may one
day be the basis of
cellular therapies.
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breakthroughs that are so desperately needed.

“Our growing research war chest and specialized facilities are pioneering therapies
that will radically improve clinical options for families. The UCSF Children’s Hospital
aims to be the world’s leader in advanced therapies for infants, including those
born at very premature stages.”

Translational Research Offers Promise
and Speeds Results
Launched in 2006, the Newborn Brain Research Institute at
UCSF Children’s Hospital takes advantage of UCSF’s
tremendous resources in the neurosciences. As one of the
nation’s leading research universities and one of the country’s
top academic medical centers, UCSF brings together a
diverse and substantial array of experts, encouraging bold
collaborations like this new program. And, central to the
Newborn Brain Research Institute's efforts is UCSF’s hallmark bench-to-bedside and bedside-to-bench approach
that underpins the university's medical excellence.
At UCSF outstanding patient care is informed by science
and research. Basic scientists, bedside clinicians and nurses
work together to translate promising new treatments and
therapies into more effective patient care. This rich back-andforth between scientists and clinicians dramatically speeds
the application of new knowledge and novel therapies into
game-changing medical outcomes.

–Sam Hawgood, MB, BS, neonatologist, chair of Pediatrics
and interim dean, UCSF School of Medicine

MRI images showing brain development in a premature baby:
UCSF researchers use MRI images in groundbreaking ways to study
structure, function and damage in the developing human brain.

or limiting brain injury. The NBRI seeks to understand this
repair process and both support and enhance this capability
through new therapies.

The Country’s First Neuro-Intensive
Care Nursery
Opened in 2008, UCSF’s Neuro-Intensive Care Nursery is
breaking new clinical ground, as the nation’s first intensive
care unit for infants facing severe neurological complications.

We’re fostering the next generation of doctors and basic science investigators
who will one day eliminate conditions like cerebral palsy and mental retardation.
This interdisciplinary approach has led to many important
breakthroughs at UCSF, such as the development of surfactant,
a synthetic lining for the lungs of premature infants. Developed
by UCSF investigators, this treatment has been widely credited
with reducing global infant mortality rates. The NBRI’s use of
translational research like this means similar progress can
be made for treating brain abnormalities, including cerebral
palsy and stroke.

The Newborn Baby Brain
Can Repair Itself
Initial research by UCSF and NBRI investigators has already
shown that the developing brain is capable of self-repair.
According to NBRI’s co-director, David Rowitch, MD, PhD,
unleashing this innate ability may hold the key to preventing

Staffed by a team of neonatologists, nurses, nurse practitioners, pediatric neurologists, developmental specialists,
neuroradiologists and neurosurgeons, the nursery defines
state-of-the-art care. This team provides specialized medical,
nursing and imaging capabilities for premature and term
babies, many of whom are tiny and extremely fragile. Already
referrals for its expert care have skyrocketed.
As part of the NBRI, the intensive care nursery also conducts
critical trials promising findings that can lead to new therapies,
including the prospect of cell-based approaches that might
encourage brain repair after devastating injury.

The Newborn Brain Research Institute
Begins to Gain Ground
Thanks to the vision of its co-directors, Donna Ferriero, MD,
and David Rowitch, MD, PhD, and other UCSF faculty and
staff, the Newborn Brain Research Institute is gaining ground.
Garnering the attention of child neurologists and neonatologists
at peer institutions, the NBRI has spurred partnerships between
experts across the country. These productive collaborations
have resulted in published findings that advance the state of
knowledge and standards of care.
In addition, significant clinical trials are underway at UCSF’s
Neuro-Intensive Care Nursery. In 2014, the opening of three
new specialty hospitals at UCSF’s Mission Bay campus,
including a new children’s hospital, will provide an optimal
environment for the Newborn Brain Research Institute’s work.

These new hospitals will be located next to UCSF’s thriving
biomedical campus at Mission Bay and near the many
biotech companies sprouting up around this powerhouse of
scientific research and development. This setting promises
fresh discoveries and new collaborations.
The Newborn Brain Research Institute at UCSF Children’s
Hospital seeks to transform the understanding, treatment and
prevention of brain abnormalities in term and preterm babies.
Through the melding of UCSF’s vast resources and the talent,
expertise and passion of its faculty and staff, the Newborn
Brain Research Institute is poised to eliminate conditions like
intellectual and developmental disorders and cerebral palsy.

To visit the Hochleutner family now in their comfortable
home, you’d never suspect that the birth of their second
child was a medical emergency. Today Baby Nolan is
cherubic and energetic, gurgling away.

At home, Nolan’s parents and older sister are smitten with
him. “We’re so lucky that this treatment was around,” says
Nelya. “The doctors told me that a year ago they wouldn’t
have had any treatment for him.”

Yet, only an hour after being born, he had begun to have
seizures. His mother’s uterus had ruptured during birth. “It
was like waking up to a nightmare,” remembers his mother,
Nelya. “We had no idea what the future held for our son.”

While Nolan’s outcome is positive thanks to this new
hypothermia treatment, the same, unfortunately, can’t be
said for so many other babies, especially the growing
numbers who are born prematurely.

Doctors rushed Nolan to UCSF Children’s Hospital’s new
Neuro-Intensive Care Nursery where—contrary to all human
instincts regarding keeping babies warm—for three days he
was put into a “deep chill,” a specialized technique designed
to prevent and minimize brain damage.

Unlike Nolan, who was born full-term and went home in a
matter of weeks, very premature babies weigh only about
a pound at birth and fit into the palm of your hand. These
fragile preterm infants remain in the intensive care nursery
for an average of three months and receive the very best
medical care and highly specialized nursing.

Attached to an array of monitors and tubes, Nolan lay on a
raft-like pad with internal coils circulating water that can
be cooled or heated; his body temperature was dropped to
92.3ºF, inducing a state of hypothermia. Or as Nolan’s dad
put it, his little son went into hibernation.

NBRI Co-Directors: Donna Ferriero, MD & David Rowitch, MD, PhD
Donna Ferriero, MD, chief of Pediatric Neurology and professor of Neurology at UCSF Children’s Hospital, is an
internationally recognized expert in newborn brain dysfunction, including the care of
babies and children with neurological disabilities. Ferriero’s research
is focused on understanding mechanisms of brain injury in newborns,
especially newborn stroke. A member of UCSF’s faculty since 1987,
Ferriero earned her medical degree
from UCSF and trained in Boston
and at UCSF. She is a member of the
Institute of Medicine.

Giving At-Risk Newborns the “Deep Chill” to Prevent Brain Injury

D a v i d R o w i t c h , M D , P hD, i s c h i ef o f
Neonatology and professor of Pediatrics
and Neurological Surgery at UCSF
Children’s Hospi tal. Rowitch’s groundbreaking research has identified how neural
stem cel ls are cont rol led dur ing brain
growth and repair. Trained at Harvard and
educated at UCLA and Cambridge, Rowitch
has received numerous research awards
and is a Howard Hughes Medical Institute
Investigator. He moved his laboratory from Harvard Medical
School in 2006 to what is now named The Eli and Edythe
Broad Center of Regeneration Medicine and Stem Cell
Research at UCSF to help found the NBRI.

According to UCSF’s Neonatology clinical director, Yao Sun,
MD, “By lowering the brain’s metabolism, we can change
the cellular programming of the brain’s cells, so that they
don’t die off after injury, which is what would otherwise occur.”
The treatment is believed to be effective only within six
hours of bir th for full-term babies. Young Nolan is now
regu larl y moni tored, bot h for h is own h eal t h and to
participate in the Newborn Brain Research Institute’s
ongoing research. At seven months old, he weighs 18
pounds and is developing normally.
His parents haven’t seen any reason for concern although
they know that evidence of any negative neurological or
cognitive effects could take years to manifest, even as
long as up to age six or beyond.

Yet, despite this care that takes advantage of the latest
technology and findings, many of these premature babies
will inevitably experience developmental delays and often
serious, lifelong medical conditions. They face severe
neurological disorders such as brain bleeding and injury
to the brain’s information channels, or white matter
tracks, that result in cerebral palsy.
The critical task at hand is to better comprehend the
developing human brain’s ability to repair itself to avoid
these abnormalities altogether and to better promote
repair after injuries occur. The Newborn Brain Research
Institute at UCSF is dedicated to making fundamental
scientific discoveries and rapid clinical translation to test
new treatments for infants with neurological injuries.
—The Hochleutner family story was adapted from
reporting by the San Francisco Chronicle and
KGO-TV San Francisco, Channel 7.

