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Infant Feeding Journey for a NICU Patient
Part 1: Supporting Neurologic Development for Eventual Feeding Success
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Objectives

Two prenatal or antenatal factors that may 
impact feeding success.State

Two neuroprotective and two neuro-
promotional strategies to support early 
feeding success.

Name

Two specific pre-feeding activities to 
incorporate into care.Identify

Parent Story

Prenatal, Antenatal, & Perinatal  
Considerations

Prenatal Sensory Motor Development

From: Knudsen, et al. Neonatal Netw, 2021
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Prenatal Sensory Motor Development

▪ Movement & Touch
▪ Tactile- 12 weeks
▪ Vestibular- 22 

weeks
▪ Kinesthesia + 

Proprioception
▪ maturation 

at ~32 weeks

Prenatal Sensory Motor Development

▪ Chemosensory
▪ Taste + Smell

▪ 17 weeks, 24 
weeks

▪ 28 weeks scent 
recognition

Prenatal Sensory Motor Development

▪ Hearing
▪ cochlea ~15 weeks
▪ functional ~25-29 

weeks

Prenatal Sensory Motor Development

▪ Swallow
▪ 9.5 weeks, mouth 

opening no sucking
▪ 18 weeks 

swallowing observed
▪ 28-30 root, suck, 

swallow reflexes
▪ slow & imperfect

Neuroprotection
Antenatal & Perinatal Period

▪ Evidence-based strategies to:
▪ Protect the brain

▪ Reduce morbidities

▪ Single-center study
▪ Earlier FOF transition

▪ < non-invasive ventilation

▪ Earlier full enteral feeds 

Er, I. & Gϋnlemez, A., J Pediatr Res, 2021

Prenatal/Antenatal
Antenatal Steroids (ANS)

▪ Antenatal Steroids (ANS) 
reduce morbidities

▪ Complete course confers 
most benefit

▪ Partial course also add benefit

Ryan, et al., JPCH, 2019; Gilard, et al., J Clin Med, 2020; Norman, 
et al., JAMA Pediatr, 2017; Chawla, et al., JAMA Pediatr, 2016 

Adapted from: Chawla et al., JAMA Pediatr, 2016

No ANS 
(n=848)

Partial ANS 
(n=1581)

Complete ANS 
(n=3692)

Mortality 43.1% 29.6% 25.2%

Severe IVH 23.3% 19.1% 11.7%

Death or NEC 48.1% 37.1% 32.5%

Death or NDI 
(18-22 mos)

68.1% 54.4% 48.1%
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Prenatal/Antenatal
Magnesium Sulfate for neuroprotection

▪ Protects brain; improves 
long-term outcomes

▪ Neonatal effects:

▪ Apnea 

▪ Poor muscle tone

▪ Lethargy 

▪ Feeding intolerance

Ryan, et al., JPCH, 2019; Chollat, et al., J Peds, 2014; Constantine, M. & Weiner, S. Obstet Gynecol, 2009; Doyle, et al., The 
Cochrane Library, 2009; MgSo4 image: Sixflashphoto, CC BY-SA 4.0 via Wikimedia Commons 

Perinatal
Delivery Room Management

▪ Experienced team using 
standardized plan
▪ Checklists

▪ Experienced airway management

▪ Begin neuroprotective strategies

Katheria, et al., Am J Perinatol, 2016; Textbook of Neonatal Resuscitation 
(NRP), 7th Ed, 2016; Katheria, et al., Resuscitation, 2013

Delivery Room 
Management

▪ Airway

▪ Breathing

▪ Circulation

▪ Developmental Care

From: Textbook of Neonatal 
Resuscitation (NRP); Aziz, et al., 
Circulation, 2020

▪ Airway

▪ B2reathing/Brain Care

▪ Circulation

Delivery Room 
Management

From: Textbook of Neonatal 
Resuscitation (NRP); Aziz, et al., 
Circulation, 2020

Trigeminocardiac reflex

Kuypers, et al., Resuscitation, 2019; O’Donnell, C., Resuscitation, 2019; Rajiv, et al., Essentials of 
Neonatal Ventilation, 2018; Singh, G. & Chowdhury, T., J NeuroanaesthCrit Care, 2017

Represents trigeminal 
nerve pathway

Modified from: Rajiv, et al., Essentials 
of Neonatal Ventilation, 2018

Image from: Singh, G. & Chowdhury, T., J Neuroanaesth Crit Care, 2017

Neuroprotection 
& 
Neuropromotion

The Early Weeks of 
NICU Care
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Neuroprotection

▪ Pain & Stress
▪ Impact physiologic 

stability
▪ Brain changes:

▪ Cortical thickness
▪ Size
▪ White matter

From: https://www.brainfacts.org/archives/2009/brain-atlases

(McEwan, 2016;  Pickler et al., 2010;  Ranger et al., 2014; Smith et al., 2011)

Neuroprotection

▪ Avoidance of Noxious Stimuli
▪ Tactile
▪ Chemosensory

▪ Care & Handling
▪ Predictability reduces stress 

(McEwan, 2016;  Pickler et al., 2010;  Ranger et al., 2014; Smith et al., 2011)

From: Knudsen, et al. 
Neonatal Netw, 2021

Judicious Medication Use

Ryan, et al., JPCH, 2019; Katheria, et al., J Perinatol, 2017; Aschner, J. & 
Poland, R., Pediatrics, 2008

Sodium 
Bicarbonate 
(NaHCO3

-)
Opioids 

Benzodiazepines Antibiotics

Gut-Brain Axis
▪ Dysbiosis increases risk of 

mental health disorders
▪ Anxiety

▪ Depression

▪ Autism

▪ Gut microbiota can produce 
neurotransmitters
▪ Norepinephrine, Dopamine, 

Gamma-aminobutyric acid, & 
Serotonin

▪ Mood & state regulation, 
appetite & sleep

Sordillo, et al., JAMA, 2019; Carbotti, et al., Ann Gastro, 2015; Evrensel, A. & Ceylan, E., Clin Psychopharm
Neurosci, 2015; Luna, R. & Foster, J., Curr Opinion Biotechnology, 2015

Judicious Medication Use
Mindfulness 

▪ Consider impact of every drug
▪ Caffeine

▪ Multi-vitamins

▪ Other oral meds
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Neuropromotion

▪ Supportive positive experiences

▪ Positive touch

▪ Positioning & handling

▪ Smells & taste

Cone, et al., JOGNN, 2013; Waitzman, K. A., NAINR, 2007

https://www.rushu.rush.edu/news/stitching-tighter-connections-
between-preemies-and-parents

Neuropromotion
▪ Sleep

▪ Skin to skin holding
▪ Impacts growth, morbidities, pain, 

physiologic stability

Narciso, et al., J Peds, 2021; Boundy, et al., Pediatrics, 2016

Pre-Feeding Activities

Feeding Readiness 
Salivary Biomarkers

▪ Hunger signaling

▪ Energy homeostasis

▪ Olfactory neurogenesis

▪ Visual behavior

▪ Facial development

Maron, et al., J Peds, 2015

Multimodal Parent Intervention

From: Letzkus, et al., Adv Neonatal Care, 2021

Effect of Oral Motor Intervention (OMI)
Meta-analysis

From: Chen, et al., Am J Speech-Lang Pathol, 2021
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Other Ideas

▪ Mother’s Milk
▪ Oropharyngeal administration 

prior/during gavage feeding
▪ Shortened O2 duration

▪ Reduced feeding intolerance

▪ Earlier FOF

▪ Shorter hospitalization

Abd‐Elgawad, Mahmoud, et al., JPEN, 2020

Other Ideas

▪ Parents + Cares
▪ Shortens hospitalization

▪ Decreases readmission

▪ Enhances breastfeeding outcomes

▪ Kangaroo Care
▪ Increased skin to skin holding improves breastfeeding

Kolossa, et al., Nutritional Care of Preterm Infants, Vol. 122, 2021; 
Hake-Brooks, S. & Anderson, G., Neonatal Netw, 2008

OIT
▪ OIT bags given to 

parents after delivery
Early Colostrum (OIT)

Early Human Milk

OG/NG Placement

Scent Cloths

Skin to Skin

Early NN Breast Feeding/Nuzzling

Taste Trials

Planning for first feeding to breast

Key Points

▪ Parents as Partners

▪ Holism/Synergism

▪ No interaction is too 
small
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