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NICU Enteral Feeding Guideline
	Site
	BCH only

	Setting/Population
	Inpatient NICU (Neonatal Intensive Care Unit)/ All NICU patients

	Clinician
	All NICU clinicians


Guideline
· Enteral feeding is the preferred route to deliver nutrition because it:  
(1) meets nutritional requirements better than parenteral nutrition; 
(2) promotes gastrointestinal maturity and maintains mucosal integrity; and 
(3) is safer than parenteral nutrition, for example avoiding the need for central venous catheters.  
· In addition to nutritional benefits, human milk in particular has immunoprotective properties and benefits to infant health. 
· Use of a standardized approach to feeding may be associated with reduction in NEC risk.
Purpose

The purpose of this guideline is to promote appropriate, consistent enteral feeding in the NICU that is based on the best available evidence. 
Indications & Contraindications
· All infants should be assessed on admission and daily rounds for potential enteral feeding.
· Absolute contraindications:
· Hemodynamic instability as evidenced by hypotension requiring escalating inotropic support and / or fluid boluses
· Significant gastrointestinal pathology (e.g. NEC, mechanical or functional bowel obstruction) 
· Per anesthesia and Procedural Sedation guideline 
· Relative contraindications, may consider trophic feedings:
· Mild hypotension requiring stable, non-escalating inotropic support (e.g. dopamine ≤5 mcg/kg/day).  

· Hemodynamically significant PDA, including during tratment.  
· Umbilical arterial catheter (UAC); however the clinical condition necessitating the UAC may serve as an absolute contraindication.  
· Ductal-dependent cardiac lesions with or without PGE infusion are not absolute contraindications for enteral feeding. The team should discuss feeding plan with cardiology service in context of patient-specific cardiac lesion and operative plan. 
Procedure

Route of Enteral Feeding
Infants should be fed orally as soon as they show signs of feeding readiness, if not medically contraindicated. Oral feeding promotes the development of feeding skills and prevents oral aversion.  Missed oral feeding opportunities may prolong the time required to achieve full oral feeding.  
· Oral feedings (at the breast or by bottle) when the following are present:
· Postmenstrual age ≥33 weeks (note that infants may do well at the breast earlier than the bottle)
· Feeding cues (e.g. rooting, strong suck, well-coordinated with pacifier)
· Comfortable work of breathing with respiratory rate <60/min.  If respiratory rate 60-80/min, a trial of oral feeding is considered.
· Gag reflex present
· Stable infants on CPAP via RAM cannula who otherwise meet the above criteria may feed orally at the discretion of the medical team.

· If feeding team has evaluated baby, then per their recommendations
· Gastric feedings may be provided:
· When the infant is unable to feed orally, for example due to prematurity, aspiration risk, or otherwise failing to meet above criteria
· As a supplement to oral feeds, if the infant is unable to take the full feeding volume at the breast or by bottle in <30 minutes
· Post-pyloric feedings (duodenal or jejunal) may be considered in the following circumstances:  
· Severe chronic lung disease, in consultation with pulmonary consult and/or feeding team.  The rationale is to minimize potential gastroesophageal reflux (GER) with microaspiration that could be contributing to severity of lung disease.
· GERD, when complicated by suspected aspiration or failure to thrive
· During neuromuscular blockade if no other contraindications
· Specific surgical conditions (e.g. primary duodenal atresia repair with placement of post-anastomotic feeding tube), with input from the surgical team

Initiation and Advancement of Oral and Enteral Tube Feeding 

· Breast milk is the feeding type of choice. If breast milk is unavailable, donor human milk should be used according to the Use of Donor Human Milk policy.  If the infant is not eligible for donor human milk or the parents decline it, formula should be used. 
· Typically, gastric feeding should be initiated as a bolus over 15-30 minutes every 3 hours.  For breast milk, feeding over longer duration leads to separation of the milk components, clinging of fat to tubing, and loss of nutrients.  
· Continuous feedings are also acceptable. Specific reasons to consider bolus feeding over >30 minutes, or continuous feeding, include: 
· Malabsorption. Continuous feeds may improve absorption in short bowel syndrome, and enteral feeding is important for bowel adaptation, prevention and treatment of parenteral nutrition associated liver disease, and reduction in sepsis.  
· GERD associated with complications or refractory to medical therapy
· Signs of feeding tolerance with bolus feeds, such as recurrent vomiting or abdominal distension
· Post-pyloric feedings should be given continuously due to the inability of the small intestine to expand to accommodate a bolus feeding.
· Guidelines for initiation and advancement of enteral feeding volumes are listed in the table and in the bulleted list below:

	Weight (grams)
	Initial Rate

ml/kg/day
	Volume Increase

up to ml/kg/day

	< 1000
	10
	15-20

	1001-1250
	10
	20

	1251-1500
	20
	20

	1501-1800
	30
	30

	1801-2500
	40
	40

	>2500
	50
	50


· Full feeding volume is 150 mL/kg/day.  Target energy intake is 110-130 kcal/kg/day, and target protein intake is 4.0 to 4.5 g/kg for infants < 1000 g, and 3.5 to 4.0 g/kg for infants 1000 to 1500 g.

· Guidelines for the fortification of human milk and use of infant formula are available in the online Pediatric Nutrition Care Manual, section on Preterm Infants. These include tables outlining macronutrient and micronutrient needs.
· Consider volume >150 mL/kg/d based on nutritional needs (macronutrient, calorie), infant hunger, weight gain, and ability to tolerate additional fluid volume vs. caloric density.  

· Consider volume <150 mL/kg/day in special circumstances, for example to achieve fluid restriction in infants with chronic lung disease.  Caloric density should be increased to achieve target growth.  

· The initial feeding volume should be given for 12-24 hours prior to advancement.
· Once feeding volume has reached 100 mL/kg/day, strongly consider increasing caloric density to 24 kcals /oz, particularly for infants <1500 grams; advancement of volume may proceed more rapidly (up to 15 mL/kg q 12 hours for infants <1500 grams).
· When feeding is interrupted temporarily (e.g. for a procedure or blood transfusion), feedings may be resumed and re-advanced more quickly than when feedings are first initiated.
· If no contraindication, infants meeting criteria for oral feeding (See Routes of Enteral Feeding section above) may be offered oral feeding ad lib at the discretion of the medical team.  
· Whenever possible, oral feeds should initiated as soon as the infant develops signs of feeding readiness.  
· For infants unable to take the full volume by mouth, oral feeds should be offered prior to gastric bolus feeds, and target volumes should be set as a combined oral and enteral goal.

Trophic Feeding

· Trophic feedings are considered in the absence of absolute contraindications and at the discretion of the medical team when relative contraindications are present.
· Trophic feeding (also called “minimal enteral nutrition,” “gut priming”) is the practice of feeding small quantities of milk to prevent gastrointestinal mucosal atrophy and to promote gastrointestinal maturity, rather than primarily for nutritive purposes. Trophic feeding has not been associated with an increased risk for NEC. 
· Trophic feeding should be started as soon as possible after birth if there are no absolute contraindications. Withholding feeds for more than 4 days has been associated with adverse effects on growth, delayed time to reach full enteral feeds, and longer PN dependence, with no reduction in NEC incidence. 
· What to feed (in order of preference):

· Mother’s own colostrum or milk

· Donor human milk may be used as a “bridge” until mother’s own colostrum or milk is available according to the Use of Donor Human Milk policy
· Donor milk is also used if mother’s own milk is unavailable or supply is not adequate to meet infant’s needs, per Use of Donor Human Milk
· 20 kcal/oz. formula appropriate to gestational age (if mother’s own milk is not available and donor milk has been declined)

· How much to feed:

· 10 ml/kg/day (regardless of birth weight or gestational age)

· Do not advance volume or caloric density until infant is clinically ready to transition to nutritive feedings; no absolute or relative contraindications
Assessment and Management of Feeding Intolerance
· The goals of assessing signs of feeding intolerance in the NICU are 
(a) to identify infants at risk for necrotizing enterocolitis or other illness in which feeding may be contraindicated and 
(b) to identify infants with impaired intestinal absorption or motility and alter the feeding schedule accordingly.  
· Signs of feeding intolerance are non-specific and have not been rigorously studied.  In particular, there is little agreement in the literature regarding the definition of high gastric residuals.  Further, there is no proven benefit to routine evaluation of gastric residuals prior to each feed. Residuals should be checked only if there are concerns for feeding intolerance; routine checks of residuals are not recommended. 

· Presence of one or more of the following should prompt an assessment by the MD or NNP:

· Substantial or sudden increase in abdominal distention or >2 cm increase in abdominal girth

· Bloody stools

· Vomiting, especially bilious; note that uncomplicated GER is common in infants, including preterm infants, and is not considered a sign of feeding intolerance.

· If gastric residuals are checked, for example if an infant is showing signs of feeding intolerance as listed above, note that:

· Gastric residual volumes are influenced by aspiration technique and infant position during aspiration.

· Gastric residual volume may not signify feeding intolerance for infants receiving prolonged bolus or continuous feeding.

· Although data are very limited, in preterm infants bile-colored residuals in the absence of other signs of feeding intolerance have not been shown to predict necrotizing enterocolitis. 

· Gastric residual of >50% of prior feeding volume or bloody residual should prompt an assessment by the MD or NNP.  
· Assessment by the MD or NNP should always include physical exam and may also include a stool guaiac, abdominal x-ray, and/or laboratory studies.  If the assessment is reassuring, feeding may resume at the discretion of the MD or NNP.

Evaluation

Observe the infant for signs of complications of enteral feeding. Notify MD/NNP promptly of signs of complications. 
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