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Clinical Performance Guideline

Neonatal Resource Services Medlcql
Feeding the N ¢ Necessity
eeding the Neonate G e e

Purpose: To provide a protocol for feeding of high-risk and premature neonates.

Target Client Population: This guideline applies to the NICU population including premature infants and
term infants with disorders that prevent establishment of full enteral nutrition at birth.

Background Premature infants, especially very low birth weight (VLBW) and extremely low birth
weight (ELBW) infants are at high risk of post natal growth failure because of unmet
high protein and caloric needs.

Pulmonary and hemodynamic instability in the first few days of life and the immaturity
of the gastrointestinal tract may delay the initiation and/or advancement of enteral
nutrition after birth. Hence the majority of preterm infants will require parenteral
nutrition (TPN) from the first day of life until enteral nutrition is initiated and advanced
to full feeding volume goal.

Optimal nutritional management from birth decreases postnatal catabolism, promotes
growth and improves neurodevelopmental outcome.

The World Health Organization (WHO) endorses exclusive breastfeeding for infants
until 6 months of age to enhance overall health. (Duijts, 2010)

Preterm infants, especially ELBW and VLBW, require additional caloric, mineral and
protein additive to promote optimal growth. ( O 6 C o 12008, Picaud, 2008)

Treatment Clinical evidence supports the use of feedings in the following situations:
Criteria

9 Initiation of TPN within 24 hours to decrease catabolism and prevent
hypoglycemia and suboptimal postnatal growth.

1 The use of trophic feeding (20mL/kg/day) with human milk or preterm formula
to prevent villous atrophy, and to facilitate feeding tolerance and faster
attainment of full feeding and better growth in infants less than 1 kilogram.

I Use of human milk is the preferred food substrate for neonates due to its
immunologic properties and better tolerance by the immature Gl tract. There is
a dose-dependent correlation in the first month of life for reduction of feeding
intolerance, nosocomial infection, necrotizing enterocolitis (NEC), chronic lung
disease and retinopathy of prematurity compared to formula feeding.
(Ronnestad, 2005; Schanler, 1999; Patel, 2013; Spiegler, 2016)

1 An exclusive human milk diet in very low birth weight infants can reduce the
incidence of feeding intolerance and NEC, decrease time to attain full feeds
and shorten length of stay. (Assad, 2015)

1 Fortified pasteurized human donor milk is the preferred alternative for
premature infants whose mothers are unable to provide an adequate volume
of their own milk.

1 Once clinically feasible (cardiovascular stability), trophic (10-20 mi/kg/d)
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feedings within 24-48 hours stimulate gut hormones and prime the gut for
tolerating regular feeds.

1 Increasing enteral feeding volumes by 30-35 ml/kg/day, following GI priming
and tolerance of trophic feedings. Extremely low birth weight infants or growth-
restricted infants may warrant a slower advance of 20 ml/kg/day.

1 Nipple feeding and lactation should be encouraged as tolerated based on
demonstrated oral cues and feeding readiness scores and not gestational age
or corrected gestational age. (Simpson, 2002)

1 Formula supplementation following birth can reduce the number of mothers
who ultimately exclusively breastfeed their infant. Maternal perception of
inadequate milk production is the most common reason for discontinuation of
breastfeeding. Lactation consultants and education can be helpful in
improving the success of long term breastfeeding. (Perrine, 2012; Cameron,
2010)

Formula should be utilized if human milk is unavailable.

1 To match fetal accretion rates, evaluate human milk (if available) and/or
formula energy and protein compaosition in infants who are not gaining
adequate weight at an average of 15 gm/kg/day over 48-72 hours and
consider making adjustments for those that are VLBW. After reaching 2 kg,
daily weight gain should average 20 gm/day. (Brumberg, 2010)

1 Separating pumped foremilk from the hindmilk and preferentially feeding the
latter can mitigate slow weight gain in the preterm infant that is fed human
milk. Excess milk pumped in the morning following a pump-free night will
typically have lower caloric content and should be saved for future use.

1 Theoptimalapproach t o a preterm infantds or
based on their maturing behavioral cues rather than just their gestational age
or corrected gestational age.

1 Coordination of suck-swallow-breathing is a crucial prerequisite for successful
oral feeding.

1 Itis crucial for NICUs to have evidence based guidelines for initiation and
cessation of feedings, evaluation and scoring of feeding intolerance,
suspected NEC and other feeding setbacks, including re-feeding plans
following resolution of NEC. An isolated positive stool test for occult blood in
babies with indwelling nasogastric tubes is typically not a sign of NEC unless
correlated with clinical and radiological signs associated with NEC. (Pinheiro,
2003) Gastric residuals, including green colored, in asymptomatic infants are
not necessarily associated with NEC. (Mihatsch, 2002)

1 Use of semi-demand feeding readiness regimens versus every two hour
feeding, every three hour feeding or every four hour infant feeding regimens is
a physiologic approach to attainment of full oral feeds. (Thoyre, 2005)

1 Missed oral feeding opportunities can have a detrimental effect on the time to
achieve full oral feeding and lead to a prolonged length of stay. (Tubbs-
Cooley, 2015)

1 Consider ad-lib feedings for infants who have demonstrated the ability to orally
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complete the majority of their feedings. (Kirk, 2007; Thoyre, 2005)

Early referral to Speech Therapy/Occupations Therapy/Physical Therapy for
evaluation of suck and swallow and intervention especially in babies with
significant oral aversion.

Use of the following strategies when oral feeding is not progressing: different
infant positioning, trial of thickening via rice cereal or pre-thickened formula,
and use of low flow nipples.

The routine use of proton pump inhibitors and antacids for gastroesophageal
reflux is not recommended for lack of evidence for efficacy in the neonate.
Additionally, antacids have been associated with increased risk for sepsis and
NEC.

The routine use of probiotic supplementation is not recommended. The
optimal probiotic formulation, timing and dosage have yet to be established.
(Robinson, 2014)

Clinical
Evidence

Human Milk and Breastfeeding

f

A single center retrospective study by Assad et al (2015) evaluated the cost
and benefits of an exclusive human milk diet in VLBW infants. Enroliment
included 293 infants with birth weights between 490 and 1700 grams and
gestational ages from 23 to 34 weeks. These subjects were divided into four
feeding groups: bovine, human, mixed and formula. All groups had similar
feeding schedules. Feeding intolerance was found to be significantly worse in
the bovine, mixed and formula groups when compared to the exclusive human
milk group. Total overall charges were lowest in the human milk group
regardless of the associated costs for donor milk and donor milk-derived
fortifier.

Spiegler et al (2016) analyzed whether there was an association between
exclusive breast milk feedings and a reduced risk of bronchopulmonary
dysplasia (BPD), retinopathy of prematurity (ROP) and necrotizing
enterocolitis (NEC) in VLBW infants born before 32 weeks gestation. The first
group of 239 infants received exclusive formula feedings, the exclusive breast
milk cohort included 223 infants and the mixed breast milk/formula group
included 971 infants. The results of this multicenter cohort study demonstrated
the infants who received breast milk exclusively during their hospitalization
were less likely to have BPD, NEC or ROP.

In 2012 the American Academy of Pediatrics (AAP) reaffirmed its position
statement that human milk is the normative standard for infant feeding and
nutrition and should be done exclusively for six months followed by continued
breastfeeding as complementary foods are introduced. It also stated that
breastfeeding is associated with a 64% reduction in the incidence of
nonspecific gastrointestinal tract infections and a 77% reduction in NEC.

In 2013, Underwood reviewed the literature and provided the following points
regarding the use of human milk as the optimal nutrition for preterm infants.
The use of fortified motherds own mi
infant to maximize growth, development and protection against necrotizing
enterocolitis and infection. Fortified pasteurized human donor mild is
recommended by the American Academy of Pediatrics Section on
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Breastfeeding as the preferred alternative for premature infants whose
mothers are unable to provide a sufficient volume of their own milk.
Pasteurized donor human milk does not provide the same nutrient or

biol ogi cally active molecules as unpa
attention to establishing and maintaining milk production in women delivering
preterm has significant benefits. The author concluded that fortified human
milk has tremendous benefits in improving the growth and short and long-term
outcomes for the premature infant.

1 In 2009, Meinzen-Derr, et al, reviewed a multicenter, randomized, double-
masked trial performed by the National Institute of Health on glutamine
supplementation, to determine whether increasing human milk intake was
associated with a decreased risk of NEC or death. The authors concluded that
the study findings were consistent with other observational studies that
reported on varying doses of human milk in relation to a reduced risk of NEC.

1 In 2007, Sisk, et al, performed a prospective cohort study of very low birth
weight infants to analyze the association between human milk and necrotizing
enterocolitis. The authors concluded that enteral feedings containing at least
50% of human milk in the first 14 days of life was associated with a six fold
decrease in the odds of NEC.

1 In 2013, Ramani, et al, reviewed the literature and concluded that the
evidence was convincing that human mild feeding, compared with formula
feeding reduced the incidence of NEC in preterm infants. They also found that
in clinically stable very low birth weight (VLBW) infants, the early introduction
of progressive feeds and advancement of feeds at a faster rate (30-35
mL/kg/d) was safe and did not increase the incidence of NEC. In addition they
noted that the use of human mild-based fortifier compared with bovine based
fortifier may reduce the incident of NEC although additional studies are still
required.

1 Ronnestad et al (2005) investigated whether early full feedings of human milk
reduced the incidence and risk factors for late-onset septicemia in extremely
premature infants. This study included 405 infants <1000 grams and <28
weeksd gestation who survived until
authors analyzed feeding practices and episodes of septicemia related to
these infants, they concluded that very early full enteral feeding of human milk
appeared to be associated with a reduced incidence and case fatality rate of
septicemia with a significant reduction in length of hospital stay.

T A study by Oé6Connor et al (2008) att
human milk on the growth of low birth weight infants. Thirty-nine low birth
weight infants (750-1800 g) were randomized to receive either unfortified
human milk or human milk with a multi-nutrient fortifier. After 12 weeks, the
infants receiving the fortified human milk demonstrated increased length,
larger head circumference and tended to be heavier compared to those infants
receiving unfortified human milk.

1 A prospective cohort study by Patel et al (2013) evaluated the effect of early
human milk feedings on the incidence of sepsis in 175 very low birth weight
infants. The data demonstrated that an increasing average daily dose of
human milk in the first 28 days of life was associated with a decreased risk of
sepsis and NICU costs.
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