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CHRONIC LUNG DISEASE OF
PREMATURITY AND NUTRITION

Nutrition is essential to the health of all babies. It is
especially important for babies born prematurely, who
may have more health needs than babies born closer to
their due dates.

Premature babies often require specific nutrition to help
their lungs grow and develop. Many preterm babies with
chronic lung disease of prematurity (CLD) also
experience feeding difficulties, so it is a priority of the
medical team to meet each baby’s unique nutritional
needs both in the NICU and at home. The medical team is
made up of registered dietitians (RDs), speech therapists,
nurses, gastroenterologists, pulmonologists and other
healthcare providers.

If a child is having difficulty gaining weight or feeding, the
team may order diagnostic and laboratory tests, decide
how many calories and which nutrients should be added
to breastmilk or formula, and address whether a feeding
tube is needed. Team members also adjust medications,
track weight gain and growth, and help infants develop
oral skills. With time and support from caregivers and the
medical team, most babies with CLD overcome
nutritional challenges related to their prematurity.

SPECIAL NUTRITIONAL NEEDS
FOR A BABY WITH CLD

Nutrients are substances the body needs to perform basic
functions and maintain health. The six essential
nutrients are carbohydrates, protein, water, minerals,
vitamins and fat. Calories are a measure of how much
energy these nutrients supply to the body. Premature
babies have fewer nutrient stores and body fat at birth
compared to term babies because they did not spend as
much time in the womb. Infants with CLD will often need
more calories to grow and to fight off illnesses that they
may encounter during the first few years of life.

The ability to coordinate breathing, sucking and
swallowing is not fully developed until a baby reaches 36
weeks gestation. Compared to premature babies without
CLD, babies with CLD may need more time to develop
these skills. Delayed oral feeding skills, in combination
with breathing faster due to lung disease, could cause

aspiration — when liquids go into the lungs instead of
down the digestive tract — if oral feedings are started too
early. Aspiration can lead to symptoms of wheezing and
coughing and to complications like lung infections and
airway inflammation.

Gastroesophageal reflux (GER) can also cause aspiration
when liquid in the stomach backs up into the esophagus,
or food pipe, and overflows into the lungs. Premature
babies are more likely to develop GER than babies born
full term because the muscle between the esophagus and
opening to the stomach is weaker.

Feeding intolerance is also common in premature babies
because their digestive systems are not fully developed. If
ababy has feeding intolerance, they may have frequent

spit-ups, constipation, indigestion and fussy periods.
The pulmonologist and the RD work together to help
manage these issues. You may also be referred to a
gastrointestinal (GI) doctor, who specializes in the
digestive system.
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MEETING NUTRITIONAL
NEEDS TO IMPROVE
GROWTH

Registered dieticians are experts in
pediatric nutrition and work with the
medical team to assess growth and calorie
needs. They use growth charts to measure a
child’s growth over time compared to other
children of the same age and gender by
tracking weight-for-length, weight-for-age
and length-for-age. Corrected gestational
age, which is an infant’s actual age minus the
number of weeks or months they were born
early, is used up to 2 years of age. The
amount, frequency, route and nutritional
content of feedings is adjusted based on
this information.

Your child’s care team is committed to supporting
caregivers with their preferred mode of feeding while also
ensuring optimal growth. There are documented benefits
to breast milk, but if it is not safe for a baby to breastfeed,
there are other options.

Breastmilk can be pumped and given through a feeding
tube or stored until the baby is ready to try oral feedings.
There are also several formula options that are designed
specifically for premature babies. Standard formula is
modeled after breast milk, which is estimated to be an
average of 20 calories per ounce. Formulas for NICU
graduates are designed to be 22 calories per ounce, but
can be fortified to provide higher calorie levels as needed.
Breast milk and formula should generally be used until 1
year of age corrected for prematurity.

Premature babies cannot always absorb certain nutrients
as well as term babies and may need more of these
nutrients. Vitamins, protein and minerals important for
growth and development can be added to breastmilk and
are included in preterm formulas. Multivitamins and
other supplements may be prescribed until a baby can
feed well enough to obtain them through their diet.

Yanelli, 8 months old

FEEDING TUBES

NICU graduates may need tube feedings for many reasons,
including feeding difficulties and trouble gaining weight.
Besides providing a safe means of nutrition, feeding tubes are
beneficial for several reasons. They allow flexibility around
feeding schedules since feedings can be given overnight, and
children can still participate in their normal activities. They
also make sure the child is getting enough calories to grow.
Feeding skills can be practiced while the tube is in place with
medical guidance.

The most common feeding tubes are nasogastric (NG) and
gastric (G) tubes. An NG-tube goes through the nose, into the
esophagus and ends in the stomach. G-tubes are typically for
longer term use. G-tubes are surgically inserted through the
abdomen into the stomach and held in place with a small
balloon filled with sterile water. A procedure called a Nissen
fundoplication (Nissen) can be performed at the same time
as G-tube placement and may be recommended if a child has
severe GER that is unresponsive to other treatments.

A surgically placed tube may seem permanent, but as oral
feeding skills progress, most premature babies with CLD

can have their G-tubes removed once they are completely
weaned from tube feedings. This timeline can vary depending
on the child.
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MANAGING FEEDING INTOLERANCE

While GER is a common problem for many infants, GER
in premature infants is treated because it can cause injury
to the developing lungs. Signs and symptoms can include
persistent hiccups and cough, fussiness, refusing or
taking only a small amount of feed, and frequent
vomiting. Feeding in an upright position, holding the
baby in a seating position for 30 minutes after feeding,
using slower flow nipples, and burping after feeding can
alleviate discomfort. The medical team may decide to use
thickened feeds and/or medications that reduce stomach
acid if the baby is still uncomfortable. GER usually
resolves over time as babies can sit up on their own.

Feeding intolerance can also happen because formula
travels more slowly through a premature baby's digestive
system than in a term baby’s digestive system. If the baby
has a feeding tube, slowing the feeding rate can help
reduce residual, or stomach, contents that have not yet
been digested, to make the baby more comfortable. As the
digestive system matures, feedings can eventually be
“condensed,” or given over a shorter time.

If ababy is fed orally, feeding smaller amounts at more frequent
intervals and pacing (tilting the bottle at a horizontal angle to
allow the nipple to fill more slowly) is helpful. Your child’s care
team may prescribe medications that promote movement of food
through the digestive system or stop prescribing medications that
can delay the emptying of stomach contents.

ORAL FEEDING READINESS

The medical team decides if oral feeds can safely be tolerated by
assessing the baby’s medical stability and ability to coordinate
sucking and swallowing. If aspiration is a concern, the speech
therapist may recommend diagnostic tests like a video
fluoroscopic swallow study. This test uses X-ray and a contrast
agent called barium (which can be added to formula and other
food) to show where food is going as it is being swallowed. Based
on the results, the team develops a feeding strategy.

FEEDING CUES

Babies display cues to indicate they are developmentally ready for
breast or bottle feeding. They may bring their hands to their
mouth, open their mouths and turn their heads toward the breast
or bottle (also called rooting), and stay awake around scheduled
feeding times. Babies should be offered breastmilk or formula
when they show feeding cues, or at least every three hours in

most scenarios.

The complex process of coordinating sucking, breathing and
swallowing can be tiring for babies with CLD, so it is important to
know when feeding should be stopped to avoid the possibility of
aspiration. Babies may become congested or breathe noisily,
develop a cough, let the milk trickle out of their mouths, or
become upset.

Force feeding can lead to oral aversion, and it is safest to stop
feeding at this point even if only a small amount of formula is
taken. It is generally recommended that a single feeding session
should last no longer than 30 minutes. If a baby is completely
orally fed and not taking adequate amounts of formula by mouth,
caregivers should initiate a discussion with the child’s primary
care pediatrician to create a care plan so the baby can avoid
dehydration and weight loss.
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FUTURE GROWTH

Every baby grows and develops at their own pace.
Healthcare providers will make sure babies are growing
along their growth curve and make recommendations if
needed. Signs that a baby is feeding well include staying
calm between feeds, having plenty of wet diapers, gaining
weight steadily and meeting developmental milestones. If
a baby is vomiting most of their feeds, has more or fewer
wet diapers than usual, is especially tired or isn’t gaining
weight, it is important to contact their healthcare
provider for guidance.

Itis important to be patient and celebrate each small step
your baby makes toward their nutrition goals. With early
treatment and support from parents and the medical
team, most premature babies with CLD outgrow their
feeding challenges.

UNDERSTANDING THE GI TRACT

Learning about the digestive system can make it easier to
understand medical language your child’s care team may
use when describing treatment interventions. The
illustration (at right) shows how food moves through the
GI tract.

The GI tract is a long, tube-like pathway through which
food moves through the digestive system. It consists of
the mouth, throat, esophagus, stomach, small intestine,
large intestine, rectum and anus. The solid organs of the
digestive system are the liver, pancreas and gallbladder.
Among other important functions, the solid organs
release enzymes to break food down into nutrients and
help absorb water, which our body can use for energy and
hydration. Whatever is not needed becomes stool.

Chewing pushes food to the back of the throat. It then
moves into the pharynx, the passageway that carries air to
the lungs (through the larynx) and food and liquid to the
stomach (through the esophagus). The larynx opens into
the windpipe, or trachea, and then into the lungs. A small
flap of tissue called the epiglottis closes over the trachea
when we swallow to prevent food from “going down the
wrong pipe” and into the lungs.

If a baby is fed with an NG-tube or a G-tube, formula will
bypass this process and go directly into the stomach. It
then mixes with digestive juices and is emptied into the
first part of the small intestine, the duodenum. In the
next part of the small intestine, the jejunum, food is
reduced into carbohydrates, fats, proteins and other
nutrients. The last stop in the small intestine is the ileum,
where nutrients and water are absorbed to be circulated
throughout body.

Whatever is left enters the large intestine as liquid, and
water and electrolytes are reabsorbed to make solid
waste. The variety of microorganisms that live in the gut
digest this, thereby making essential vitamins the body
needs. The remaining indigestible waste moves through
the different segments of the large intestine, also called
the colon, until it reaches the rectum, where it is
eliminated as solid waste.

THE GI TRACT
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NOTES
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