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Objectives

• Understand the challenges associated with the 
ELBW/VLBW infant, including the nutritional 
management principles for the first 10 days of 
life.

• Understand the key elements to provide 
aggressive nutrition support to the 
ELBW/VLBW infant in the first 30 days of life.



Overview

• Demographics

• Fluid Management

• Importance of Early Nutrition

– EUGR

–Parenteral Nutrition

– Intestinal Readiness



Demographics

• In California each year ~560,000 live 
births

• 58,000 preterm births (11%)

• 8,500 very preterm (1.5%)

• 4,000 extremely preterm (0.7%)

March of Dimes, www.marchofdimes.com

http://www.marchofdimes.com/


ELBW Data

Stoll et al  2010, Pediatrics,  NICHD Report  2003-2007



Fluid Management Considerations

Body Water Composition
Allow for necessary fluid 
contraction

Extracellular

• Intravascular

• Interstitial

Intracellular



Goals in Fluid Management
• Allow for ECF Contraction 

– Balance fluid needs Vs fluid 
losses

• Goal Fluids at birth –
80ml/kg/day

• Adjust by 10ml/kg/day 
increments

• By the first week we are 
usually not on any more than 
130ml/kg/day.



Umbilical Lines

• Not every baby needs a 
UAC

• UAC increases non-
nutritional fluids 
(12ml/day)

– 500 g = 24ml/kg/day

– 1000 g = 12ml/kg/day

• UAC fluids

• Rarely need double 
lumen UVC
• More mechanical 

issues
• Increased non-

nutritional fluids



• No stored fetal reserves

• Avoid “metabolic shock”
– Baby is immediately catabolic with increased 

protein needs
– Huge demand for CNS growth

• Prevention of postnatal growth restriction –
begins at birth

Importance of Early Nutrition



• AAP States Nutritional Goal of growth 
approximating normal fetus

• If parallel in utero growth is the goal, we will fail

– Postnatal growth of AGA 26 week infant regaining BW 
by 2 weeks of age growing at fetal rate = body weight 
fall from 50% to 10%

Nutrition Goals – Prevent Postnatal 
Growth Restriction

(Kleinman 2009, AAP)



• Extrauterine growth restriction (EUGR) in NICU 
premature infants is estimated at 90% Martin CR, et al. Pediatrics, 

2009; Carlson & Ziegler, 1998; Ehrenkranz 2000; Ehrenkranz et al., 1999; Embleton et al., 2001; Radmacher et al., 
2003; Clark et al., 2003

• 30-40% are still growth restricted                             
at 18-22 months Bloom et al., 2003, Clark et al., 2003

Importance of Early Nutrition



• Inadequate nutrition appears to be the 
predominant cause of growth failure (Ziegler et al., 2007)

• Inadequate nutrition causing growth failure has 
neuro-developmental consequences (Morley, 1999; Ziegler et al., 2007; 

Neubauer et al., 2008; Bolduc & Shevell, 2005; Cooke & Foulder-Hughes, 2003; Cooke, 2006; Gale et al., 2006)

Nutrition Goals – Prevent Postnatal 
Growth Restriction



EUGR



Parenteral Nutrition
• Carbohydrate (Glucose)

– Goal delivery 4-8g/kg/day first days

– Should be infusing by 1 hour of life

• Protein

– Needed for growth and prevention of poor 
neurodevelopmental outcomes (Ehrenkranz 2007; Valentine et 

al 2009)

– Lose stores if not administered – goal of 
3gm/kg/day (Denne 2007)

CPQCC/CAN



Parenteral Nutrition

• Intralipid

– Prevention of EFA deficiency

– Myelination

CPQCC/CAN



• Early parenteral nutrition ALONE, does little for 
the development of the GI tract function

• Fetal swallowed amniotic fluid has a 
developmental affect on GI tract structural and 
functional integrity

• Enteral feeds (trophic feeds) have direct effects 
on the GI tract and indirect effects by the 
release of intestinal hormones

Importance of early nutrition



• Improves feeding tolerance

• Stimulates gut motility and maturity

• Shortens time to full feeds

• Decreases LOS

• Does not increase risk of                                                
NEC

Trophic Feeds – What’s the Evidence

(CPQCC/CAN; McClure, 2000; Peter, et al, 2002; Ziegler, 2002; 
Kuzman-O’Reilly, 2003; Berseth; Yu, et al, 2005; Tyson & Kennedy 
Cochrane Review 2005 )



Enteral Nutrition

• Breast Milk

• Use of Standardized Feeding Guidelines 

– Less Variability

– Reduced risk of NEC

– Achieves full feeding volumes earlier

CPQCC/CAN; Kamitsuka 2000 Peter, et al, 2002; Ziegler, 2002; Kuzman-O’Reilly, 2003; 
Berseth; Patole 2005 Yu, et al, 2005; Street 2006



• Colostrum

– Contains growth factors & cytokines

• Oropharyngeal swabs

– Anti-infective – mucosal absorption of Secretory IgA 
& Lactoferrin interfere with colonization

– Activation of immuno-modulation 

• Parental Involvement

Colostrum Swabs



• What does the evidence show?

– Gastric residual alone does not indicate feeding 
intolerance

– First few days of life gastric residuals are common

– In the absence of clinical change, gastric residuals

• >2ml for BW < 750 grams

• >3ml for  BW 751-1000 grams

• Green (non-bilious) 

– Isolated findings related to gastric emptying should 
not alter feedings   (Mihatsch 2002, Jadcherla 2002, CPQCC))

• A plan for consistently addressing residuals

Gastric Residual



Fetal Brain Development

23 weeks gestation 40 weeks gestation



Brain Growth



ELBW Admission Order Set





Intolerance Algorithm



Thank you


