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Objectives

1. To discuss the “Choosing Wisely” initiatives related to 

neonates
2. To discuss the benefits of remaining in mother-newborn 
care and choosing NICU care wisely
3. To identify the common causes of term newborn 
admissions to the NICU or special care nursery (SCN)
4. To learn about new standards of care that help keep 
babies out of the NICU/SCN



Using the NICU Wisely

• Escalating US health care expenditures have brought attention 
to the need to improve value
• Focus on reducing overtreatment

• Choosing Wisely 2012
• Call to action by ABIM foundation to identify tests or procedures 

commonly used in individual fields whose necessity should be 
questioned and discussed

• 2015 “Choosing Wisely in Newborn Medicine” (Ho et al., Ped 2015)



Using the NICU Wisely

• NICU services are at particularly high risk of overuse
• Reimbursements for acute and technical nature of NICU are favorable

• Fear of litigation in at-risk population

• Legacy of intervention

• Focus on value has shifted thoughts about NICU utilization
• Increasing admission rates and length of stay by 23% from 2007-2012, 

generally represented by larger and less premature infants (Harrison et al. 
Epidemiologic trends in neonatal intensive care 2007-2012. JAMA Pediatr 2015)

• Most NICU admissions >34 weeks gestation (74-79%)



Decreases in NICU Utilization

• Researchers from Kaiser Permanente showed a decrease in NICU 
utilization in a study period from 2010-2018 with no increase in 
balancing measures of  readmission and mortality (Braun et al, Trends in 
Neonatal Intensive Care Unit Utilization in a Large Integrated Health Care System, JAMA 2020)

• Admission rates (down 25%) 

• Patient days (down 7%) 

• Not random
• Implementation of several concurrent performance improvement initiatives

• The observed decrease was associated with the high GA and BW population 
(92%)



Risks of NICU care
• High cost

• Interfere with breastfeeding

• Increase risk of infection or antibiotic exposure

• Family-infant separation – loss of parenting role and 
disruptions to bonding

• Increase in postpartum depression

• Increased transportation costs or lost work days for families

• Long term changes in parenting behaviors and children’s 
neurobehavioral outcomes –”fragile infant”



Reasons for term admissions to NICU

• Respiratory Distress

• Hypoglycemia

• Risk of infection

• NAS



Possible performance improvements to 
reduce NICU admissions for infants>34 
weeks gestation

• Obstetric
• Decrease rate of non-medically indicated deliveries < 39 weeks gestation

• Reduce non-medically indicated nulliparous, term, singleton and vertex cesarean 
births

• Neonatal
• Use of CPAP during resuscitation and transition

• Reducing well-appearing routine admissions to <35 weeks and < 2000g

• Glucose gel

• Early onset sepsis calculator tool

• Eat, sleep, console tool for NAS



Respiratory Distress



Preventing Term admission for TTN

• Reduce non-medically indicated deliveries <39 weeks or cesarean 
section

• Use of CPAP in delivery room, transition as able - NRP training

• HHFNC, RAM cannula in transition



Hypoglycemia



Preventing term admission for 
hypoglycemia

• Clear unit policies are key with evidence based care
• A challenge to define normal blood glucose concentration

• Lack of scientific knowledge regarding a precise number 

• It is normal for a neonate to be low in transition

• No substantial evidence for neurologic outcome data

• Normal transient low neonatal blood glucose levels
• 2-3 hours after delivery and may persist for several days

• Nadir can be as low as 25-30 mg/dL in healthy neonates

• Soon increases to 40-60



Preventing term admission for 
hypoglycemia

• Persistent or pathologic neonatal hypoglycemia
• Affects 5-15% of newborns

• Caused by a lower rate of glucose production than glucose utilization
• Inadequate supply – of glycogen stores or glucose production

• Increase utilization – excessive insulin or other causes

• For guidelines, need arbitrary treatment thresholds
• Most are based on current  AAP clinical report, 2011

• “A pragmatic approach to a controversial issue for which evidence is 
lacking but guidance is needed”





Preventing term admission for 
hypoglycemia

• GOAL of treatment - to prevent neurologic sequelae

• Intervention is indicated depending on the clinical situation and 
characteristics of the infant
• Term/preterm

• Hours of life

• Symptomatic /asymptomatic

• It should not unnecessarily disrupt the mother-infant 
relationship and breastfeeding

• Follow up measurements are important after intervention



Hypoglycemia and glucose gel

• The Problem:
• Creating evidence based protocols for the treatment of neonatal 

hypoglycemia has been difficult because of lack of clinical evidence

• Current interventions interfere with mother-infant bonding, create 
unnecessary anxiety, has significant cost and can interfere with 
breastfeeding

• A possible solution?
• Glucose gel is a long-standing first line treatment for hypoglycemia in adults 

and children

• Inexpensive, easy to obtain, safe



Hypoglycemia and glucose gel

• Sugar Babies Study (Harris et al, Lancet 2013)

• Randomized, double-blind, placebo-controlled trial 2008-2010

• 242 hypoglycemic babies (35-42 weeks gestation) <48 hours were randomized 
to receive buccal glucose gel (0.2g/kg) or placebo 

• Hypothesis:
• 40% dextrose gel will be more effective than feeding alone for reversal of neonatal 

hypoglycemia in at risk babies

• Primary outcome

• 40% dextrose gel reduced the frequency of treatment failure (glc <46) compared with 
placebo – 14% vs 24%, RR 0.57



Hypoglycemia and glucose gel

• Other outcomes
• Less babies admitted to NICU for hypoglycemia (14% vs 25%, RR 0.54)

• Less babies receiving formula at 2 weeks (4% v 13%, RR 0.34)

• No difference in rebound or recurrent hypoglycemia in 2 groups

• No seizures in either group or other adverse effects

• Simple to administer, cost effective and well tolerated



Glucose gel

19



Hypoglycemia and glucose gel

• Implementing a policy
• Planning

• Education

• Implementation phase

• Changes/re-education

• Follow data





Antibiotic Use



Early Onset Sepsis (EOS) – “Choosing 
Antibiotics Wisely”
• EOS=Bacterial infection in the first 72 hours of life

• Incidence of EOS decreased dramatically by administering antibiotics to laboring 
mothers

• EOS is difficult to diagnose because even well-appearing, asymptomatic 
newborns may be infected

• Chorioamnionitis is a risk factor for EOS, but hard to define/diagnose in 
pregnant women

• EOS is a serious risk, but the baseline risk is low (0.3-0.5/1000 live births)

• 2010 AAP/CDC guidelines resulted in as many as 11% of newborns >35 weeks 
gestation exposed to antibiotics unnecessarily (overuse)



Early Onset Sepsis (EOS) – “Choosing 
Antibiotics Wisely”

• This overuse potentially leads to
• Unnecessary exposure to antibiotics

• Separation of mother and baby

• Unnecessary blood work and IV (painful procedures)

• Observation/admission to NICU - cost

• There was a clear need to better stratify newborns at risk for EOS

• Sepsis Risk Calculator (2014, Escobar et al. Pediatrics)

• A novel multivariate predictive model using data at the moment of birth, 
combined with clinical course in first 12 hours of life gives a predictive score for 
EOS



Kaiser Permanente Sepsis Risk 
Calculator

• https://neonatalsepsiscalculator.kaiserpermanente.org/

• Shown reductions in antibiotic use by 42% and laboratory 
testing by 82% without any safety concerns or missed 
infections (Dhudasia et al, Hosp Pediatr 2018)

https://neonatalsepsiscalculator.kaiserpermanente.org/
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Sepsis Risk Calculator at SVH



Sepsis Risk Calculator at SVH
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Neonatal Opioid Withdrawal Syndrome



Reducing admissions to NICU for 
NOWS or NAS

• In the 2000s, increase in the incidence of neonatal abstinence 
syndrome (NAS)
• The prevalence increased nearly 5-fold from 1.2/1,000 U.S. hospital births in 

2000 to 5.8/1000 births in 2012 (Patrick, J Perinatology 2014)

• Rates mirror the rise in prescription opioid rise regionally



Magnitude of the Problem

• 600,000 NICU admissions in 299 NICUs (Tolia et al, 
NEJM 2015)

• NICU admissions from NAS
• Risen sharply between 2004 and 2013 from 7/1000 

admissions to 27/1000 admissions

• Length of stay increasing from 13 to 19 days



Reducing admissions to NICU for NAS

• Problems with Finnegan tool
• Long length of stay and more use of medications

• Non-pharmacologic care is not prioritized with Finnegan

• Purpose of treatment is for scores below threshold

• To score, one must disturb the child and exacerbate the signs of withdrawal

• Does not account for co-exposures (nicotine, SSRI)

• Can be slow to respond

• Nasal stuffiness/sneezing should not warrant treatment

• Powerful and potentially harmful medications



What is a baby’s job description?

• Eat – feed appropriate for age

• Sleep – undisturbed for >1hr

• Console – if crying, can be consoled within 10 minutes

• Mother + Non-pharmacologic care= 1st line of treatment

• If these measures are unsuccessful, progress to prn medication
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Eat, Sleep, Console (ESC) tool

• An Alternative approach with Functional Scoring to replace the 
Finnegan tool
• Can the baby eat?

• Can the baby sleep?

• Can the baby console?
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Eat, Sleep, Console Tool:
Focus on the Infant – Grossman MR, et al Pediatrics 2017

Former Approach-Finnegan

• Goal: Suppress withdrawal signs

• NICU: Mom visits

• Finnegan scores: treat the numbers

• “supportive care”

• “feed on demand”

• Morphine scheduled

• Surprise!

• Staff takes care of the infant

Novel Approach –Eat Sleep Console
• Goal: neonate functions like a normal newborn

• Mother and child stay together

• Eat/Sleep/Console: treat the infant

• SUPPORTIVE CARE

• No feeding schedule

• Medications prn

• Prenatal preparation

• Staff coaches parents
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Treatment - ESC

• Non-Pharmacologic bundles and assessments

• Morphine therapy (starting dose 0.05mg/kg/dose, max 0.12mg/kg/dose)
• PRN dosing as needed when non-pharm is optimized and still gets “yes” OR

• Scheduled dosing with rapid wean

• Observation on monitor for 4 hours after morphine dose, ideally remains with parents for non-pharm 
care to continue

• May increase dose as needed for subsequent doses to get optimal result
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ESC tool results

• Reduced length of stay

• Reduced cost

• Reduced use of morphine

• Grossman MR et al, Pediatrics 2017
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Implemented 

ESC tool

Non-Pharmacologic 

treatment bundle 

initiated

https://app.powerbi.com/reports/13be11d0-0559-4137-b26e-d6004b84e047/ReportSectionf58e8fe960d45303032c?pbi_source=PowerPoint
https://app.powerbi.com/reports/13be11d0-0559-4137-b26e-d6004b84e047/ReportSectionf58e8fe960d45303032c?pbi_source=PowerPoint


https://app.powerbi.com/reports/13be11d0-0559-4137-b26e-d6004b84e047/ReportSection1ca11237bb0deb13121c?pbi_source=PowerPoint


Choosing NICU Admissions Wisely

• We can reduce NICU admissions in term infants

• Future directions
• Late preterm care in nursery

• Respiratory care in transition


