by Kate Holder
n 2003, Cari and Bart Gavin found out they were going
The NICU
The NICU is a very special place. Where overhead lights
to have triplets. They knew Cari would deliver at Uni
versity Medical Center (UMC), and probably need its
aren't so bright. Where doctors, nurses, and other medical
level-three Newborn Intensive Care Unit (NICU).
specialists speak in low voices amidst the drones and whirs
of high-tech machinery. Where you'll see unex
"We really
pected splashes of color - brightly patterned
wanted that,"
blankets and quilts, and small stuffed animals.
Cari said. After all,
These tokens of comfort are gathered in a few
Cari had worked at
scattered cribs and in much smaller, transparent
UMC for more than
receptacles called radiant warmers and isolettes.
ten years as a critical
Located on the eighth floor of UMC and adja
care nurse, so she
cent to the Labor and Delivery area, the NICU
was well aware and
is where premature babies and newborns with
admiring of the
complications go.
facility. "We knew
Get a little closer to the colored fabric and
there was a really
fluff and you'll find a tiny infant. The baby may
good chance the
weigh two pounds, maybe three, and practically
babies were going to
Some of the smallest survivors weigh fit in the palm of your hand. Often th baby's
be premature." Cari
explained, "They con
about
grams, or one pound! parents will be there, touching the baby, hold
ing or even breastfeeding him or her behind a
sider full-term for
triplets to be 36 weeks, but most don't get that far." Indeed,
screen. Volunteer "cuddlers" from college-age up to seniors
neither did the Gavins'.
may also be there holding babies who spend weeks or
Before the babies were born, Cari and Bart took a tour
months in the NICU. Many of the infants are hooked up to
tubes and sensors, lines of life that help keep the medical
of the NICU. It was helpful, and especially eye-opening for
Bart, who had never seen a premature baby. "What struck
center's tiniest patients alive.
The NICU is a 26-bed, state-of-the-art faCilit y. Its level
me is how small a baby that size really is," he said.
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Volunteer "cuddlers" make sure that babies
spend plenty of time being loved.

three designation is the highest rating
for a NICU, meaning it offers highly
specialized care and is capable of treat
ing the most critically ill and at-risk
newborns and premature babies. As
one of only two level-three NICUs in
Southern Arizona, the UMC facility
serves much of the region. Its neonatal
transport team is a helicopter-based
system that can transport babies from
faraway locations.
During her pregnancy, Cari devel
oped pre-eclampsia, which causes high
blood pressure. She was admitted to
UMC during her 26th week of preg
nancy. Hoping she could carry her trip
lets for 30 weeks, Cari delivered the
boys by caesarean section on Dec. 27,
2003, at 29 weeks, three days. As each
baby boy was delivered, Cari and Bart
were relieved to hear them cry before
they were whisked off to the NICU. The
first born, Luke, weighed two pounds;
Zach was two pounds, one ounce; and
Josh was "the big guy" at two pounds,
thirteen ounces.

Professor Wispe
The head of the NICU is Jonathan
Wispe, a member of University Phy
sicians Healthcare group who also
leads the section of Neonatology at the
University of Arizona Health Sciences
Center. Wispe is also a professor within
the Department of Pediatrics, and a
researcher who holds the Arizona Elks
Endowed Chair in Neonatology at the
Steele Memorial Children's Research
Center. He and his staff are faCing chal
lenging trends in premature births.
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Wispe estimates that about half the
babies treated in the NICU are pre
mature. Across the country, premature
births have been rising significantly in
recent years. According to the March
of Dimes, the rate of premature births
increased 29 percent between 1981
and 2002, to 12.1% of all births,
approximately one in eight. Some of
this increase is attributed to the popu
larity of assisted reproductive technol
ogy (ART) in which multiple births
frequently result (multiples tend to be
premature). However, more women are
giving birth prematurely for unknown
reasons.
Not only are more preemies being

born, but more and more of the tiniest
ones, also known as very low birth
weight (VLBW) babies, are surviving.
Babies weighing less than 1500 grams,
or a little under four pounds, are con
sidered VLB\V. Some of the smallest
survivors weigh about 454 grams, or
one pound! A one-pound baby's gesta
tion period is only about 25 weeks; a
three-pound baby's is around 30 weeks.
The gestation of a full term baby is
considered to be around 40 weeks.
"When I finished my neonatology
fellowship in 1985, no 25-week babies
survived," said Wispe. "Now, by doing
everything we can, about lS-20 percent
of them survive. In 1985, probably SO
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In 1985, probably 50 percent
of 3D-week babies survived,
while today, their survival rate
is 99 percent, says Jonathan
Wispe, leader of the section
of Neonatology at the
University of Arizona Health
Sciences Center.
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percent of 30-week babies survived,
while today, their survival rate is 99
percent."
The Gavin boys delivery was fol
lowed by weeks of daily visits to the
NICU by Cari and Bart. The medical
staff encouraged as much interaction
between the babies and their parents as
possible; they were highly supportive of
Cari's desire to breastfeed.
"Overall it was a very positive expe
rience, ' Cari said.
The Gavins praised the work of sev
eral of the doctors and nurses involved
in the boys' delivery and care, includ
ing Wispe. "He was just wonderful,'
Cari said. "Dr. Wispe was really good
about personally sitting down and
explaining everything to us a number
of times ' she added. But during the
boys' stay in the NICU, they still faced
a few hurdles.

While more of the smallest prema
ture babies are being saved than ever
before , more of them face the possi
bility of lifelong health challenges aris
ing from their extreme prematurity. In
addition to a host of short-term con
ditions that can arise in premature
babies, over the long term some pree
mies may be at higher risk of medical
problems such as asthma, bronchopul
monary dysplasia (BPD) also known as
chronic lung disease, learning disabil
ities, hearing and vision impairment,
and cerebral palsy.
When speaking about survivability,
Wispe describes the role of the NICU
in paradoxical terms. Advancements
in NICU technology have increased
survival rates, but at the same time,
Wispe said, "Neonatal intensive care is
a damaging environment for premature
babies. ' Infection and malnutrition are
a constant threat, and the very source
of life for premature lungs - oxygen
- can actually damage the immature
organs, resulting in BPD.

Lung Research
The effect of oxygen on premature
lungs is \Vispe's latest research focus.
The former history teacher and wres
tling coach turned pediatrician always
preferred the company of children,
explaining, "Kids are a little more open
and honest and you know where you
stand with them. ' Plus he enjoyed
the emphasis that pediatric medicine
places on families, adding, "I still think

my favorite part of the job is interacting
with families ." Nevertheless, the excite
ment of neonatal research has also kept
Wispe in the lab for much of his medi
cal career.
He began researching premature
lungs as soon as he specialized in neo
natology. Lung damage has long been
one of the main challenges facing pre
mature babies. The lungs are one of the
last major organs to develop, beginning
around week 34 of gestation, and con
tinuing, in fact , until about age three.
If the lungs are injured before a normal
40-week gestation , they never really
grow and develop normally after that
point. In the case of premature babies,
their early exposure to oxygen often
damages their lungs - 60 percent of
babies that are two pounds or less will
develop BPD ; so will 25 percent of
babies that are four pounds or less. If
children with BPD survive beyond age
two, they may still confront physical
limitations for life, including a much
higher susceptibility to asthma.
The Gavin babies experienced some
short-term complications related to
their prematurity. They didn't know
how to suck, so they had to be
tube fed for a while. Josh and Luke
had patent ductus arteriosus (PDA), a
lung-related heart condition that was
resolved with medication. Luke was
on oxygen throughout his time in the
NICU, and he even had to use a small,
portable oxygen tank for a few months
after he went home. Apart from having
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Cari Gavin enjoys a
moment with (from
bottom) josh, Luke,
and lach.

a higher risk of developing asthma,
Luke is expected to have no lasting
problems and will continue to grow
normally. All three babies went home
from the NICU by March of 2004.
Why does oxygen damage prema
ture lungs? For one thing, Wispe's
earlier research on mice showed that
oxygen exposure prevents new lung
cells from continuing to divide and
grow. The lung development of baby
mice is very similar to that of human
babies - the mouse genome closely
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resembles the human genome. Today
Wispe and his research group are
the only ones in the field studying
the effects of oxygen using special
transgenic mice that Wispe bred him
self. The mice were bred to have an
additional protein called keratinocyte
growth factor (KGF), which is a natu
rally occurring protein proven to be
important to normal lung development
and to protect adult lungs from oxygen
damage. Wispe's research is based on
the hypothesis that KGF will also

protect premature lungs from oxygen
damage.
So far, early tests have been very
positive  the transgenic baby mice
have shown that KGF protects their
young lungs from the damaging effects
of oxygen. "This is pretty exciting, but
very preliminary," Wispe noted. Never
theless, if tests continue to go well,
"In a year or so I hope we'll be able
to publish something saying that KGF
has some benefit," said Wispe. "Then
you would need to know how it was
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Zach discovers
his reflection
in the window
and seems to
be checking
out his smile.

having some benefit." Looking a few
more years down the road, perhaps
KGF could be developed in a way that
it could be given to premature babies
to protect their lungs. It is probably
only one of several proteins needed to
assist in the proper development of pre
mature lungs. But it would be a major
step in the right direction.

Today, Luke, Zach, and Josh Gavin
are more than 15 months old, and

thriving. Their play room is in the front
of the Gavin home, with large windows
offering sweeping views of the Rincon
Mountains. Inside the room, half the
floor space is taken up with a giant
playpen, where colorful toys are scat
tered about. The blond-haired, blue
eyed toddlers frolic there with their
parents. The boys carry blocks back
and forth , bang on musical toys, and
drag a fleece blanket around.
Meanwhile, their neonatal care con
tinues. Every three months a develop
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Great outlook for the Gavin guys
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mental nurse visits the triplets at home,
gauges their progress, and offers advice
to Cari and Bart. The nurse visits are
part of the Neonatal Intensive Care
Program, which the Gavins enrolled in
after the boys were born, and which
lasts until the boys are three. While
the triplets' developmental age is 13
months, they are expected to catch up
in all areas by the time they are two.
lt's a happy next chapter to a
premature beginning.
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