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• I consult for Wolters Kluwer Clinical Drug Information, Inc. for                    
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• I will be discussing off-label use of medications.
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LEARNING OBJECTIVES

• Compare outcomes with Eat-Sleep-Console (ESC) with traditional 
neonatal opioid withdrawal (NOW)/neonatal abstinence syndrome 
(NAS) management.

• Discuss practical barriers to ESC implementation.
• Evaluate treatment options and considerations for non-opioid NAS.
• Discuss management of iatrogenic drug withdrawal in neonates, 

including scoring tools and conversions between agents.

EAT-SLEEP-CONSOLE FOR 
NAS/NOWS
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NEONATAL ABSTINENCE SYNDROME (NAS) 
AND NEONATAL OPIOID WITHDRAWAL 
SYNDROME (NOWS)

Rates of opioid use disorder ↑ from 
3.5 to 8.2 per 1000 birth 

hospitalizations from 2010-2017

Infants with prenatal opioid 
exposure ↑ from 3.3 to 7.3 per 1000 

hospital births from 2010-2017

Pregnancy-associated overdose 
deaths ↑ by 81% in the US from 

2017-2020

Nearly 30,000 newborns affected by 
prenatal opioid exposure annually

NAS/NOWS

Gold C, et al. Neoreviews. 2025.

NAS/NOWS MANAGEMENT

• Traditional – Finnegan / modified Finnegan Tool (21 item assessment)

Kocherlakota P, et al. Pediatrics. 2014.
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NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)

Cortez J, et al. Curr Treatment Pediatr. 2023.

NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)
• First-line emphasis on non-pharmacological management

• Low stimulation environment (dark/quiet)
• Swaddling to reduce auto-stimulation
• Early response to infant signals/cues
• Comforting techniques:

• Rocking
• Swaying
• Pacifier

• On-demand feeding (ideally breastfeeding)
• Parents/caregiver ideally take primary role Gold C, et al. Neoreviews. 2025.
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NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)
• Medication indicated if unable to eat, sleep, and/or console despite 

maximized non-pharmacological interventions

Gold C, et al. Neoreviews. 2025.
Grossman MR, et al. Pediatrics. 2017.

Morphine 
0.05 mg/kg 

PO q3h PRN

NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)
• Many studies do not provide exact descriptions on how they 

schedule, escalate, and wean morphine based on ESC tool
• Original QI study:

• Morphine 0.05 mg/kg PO q3h PRN – no mention of max 
number of PRN doses before scheduling

• Morphine “initiated” or “increased” but not specified
• Morphine weaned by 10% up to 3x daily but unclear how doses 

were decreased, remain unchanged, or re-escalated based on 
ESC tool

Gold C, et al. Neoreviews. 2025.
Grossman MR, et al. Pediatrics. 2017.
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NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)
• My center: 

• Morphine 0.04 mg/kg PO q3h PRN
• Maximum of 3 doses in the “well-baby” postpartum area and 

then requires admission to NICU for scheduled morphine 
0.04 mg/kg PO q3h

• Escalation by 0.02 mg/kg/dose if still uncontrolled
• Add clonidine when at morphine 0.12 mg/kg/dose as 

adjunctive therapy (but still escalate as needed)

NAS/NOWS MANAGEMENT

• Eat-Sleep-Console (ESC) (3 item assessment)
• My center: 
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NAS/NOWS MANAGEMENT

• Traditional NAS/NOWS vs ESC – Study of 26 US hospitals (n=837)

Young LW, et al. N Eng J Med. 2023.

NAS/NOWS MANAGEMENT

• Traditional NAS/NOWS vs ESC – Study of 26 US hospitals (n=837)

Young LW, et al. N Eng J Med. 2023.
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NAS/NOWS MANAGEMENT

• Traditional NAS/NOWS vs ESC – Study of 26 US hospitals (n=837)

Young LW, et al. N Eng J Med. 2023.

NAS/NOWS MANAGEMENT

• Traditional NAS/NOWS vs ESC – Meta-Analysis
• Requirement for pharmacotherapy

Chu L, et al. Frontiers Pediatr. 2024.
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NAS/NOWS MANAGEMENT

• Traditional NAS/NOWS vs ESC – Meta-Analysis
• Hospital length of stay

Chu L, et al. Frontiers Pediatr. 2024.

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

• Despite barriers, studies demonstrated:
• Reduced need for pharmacological treatment (n=22/23 studies)
• Reduced length of stay (n=20/21 studies)

• One study with no change in pharmacological treatment or length of 
stay identified most likely barriers:
• Limitations of rooming in
• Lack of parental presence (rural setting with large geographical 

distance of parents from hospital)
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

• Common barriers at my institution:

• Rooming in:
• Available in “well-baby” post-partum rooms
• No individual rooms in ICU portion of NICU
• Limited individual rooms in NICU step-down

• Breastmilk:
• Large portion of NAS/NOWS population positive for substance 

that limit ability to use breastmilk 

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

• Common barriers at my institution:

• Parental involvement:
• Large volume of NAS/NOWS cases with DCSF involvement 

and planned discharge of neonate not with parent
• Difficulty of parent ability to be at hospital:

• Other children at home with no help for childcare either at 
home and nothing offered by hospital

• No free parking at the hospital
• Distance from hospital (both to rural areas near Chicago or 

long travel distances by train/bus)
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BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

• Common barriers at my institution:

• Cuddlers:
• Program halted during COVID-19 and slow to restart
• Limited volunteers

• Nursing ratios:
• None guaranteed
• Often initially a 2:1 but will stepdown to 3:1 or even 4:1 –

difficult to provide non-pharmacological care without parental 
involvement

BARRIERS TO ESC IMPLEMENTATION

Gallant SM, et al. Hospital Pediatrics. 2025.

• Successes at my institution:
• Initial rooming in with parents who can has greatly reduced need 

for any pharmacological treatment and need for NICU admission
• Highest dose of morphine needed and time to wean greatly 

reduced with strong parental involvement

• Areas of improvement:
• Management for NAS/NOWS neonates with no parental 

involvement and requiring solely care from NICU staff
• Use of ESC for non-opioid NAS? (e.g., cocaine)
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NON-OPIOID NAS

NON-OPIOID NAS

• Many newborns with NAS have both NOWS and other concomitant 
drug withdrawal

• Some only have NAS from non-opioids  is ESC right for them?
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NON-OPIOID NAS

NON-OPIOID NAS

• Benzodiazepines
• BZD use in pregnancy may be prescribed:

• Alprazolam (Xanax) for anxiety
• Clonazepam (Klonopin) for anxiety, seizures, myoclonus
• Clobazam (Onfi) for seizures

• Withdrawal from BZD can result in seizures – close monitoring 
and management

• Treat BZD withdrawal by hitting similar receptors (GABA)
• My practice: lorazepam 0.05 mg/kg PO q4-6 PRN and scheduled 

if needed
• Other options: Phenobarbital (GABA) Picture: Trends Pharm Sci. 2003.
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NON-OPIOID NAS

• Barbiturates
• Barbiturate use in pregnancy may be prescribed:

• Phenobarbital for seizures
• Primidone for seizures or essential tremor

• Withdrawal from barbiturates can result in seizures – close 
monitoring and management

• Treat barbiturate withdrawal by hitting similar receptors (GABA)
• My practice: phenobarbital 2.5 mg/kg PO q12h scheduled

Picture: Trends Pharm Sci. 2003.

NON-OPIOID NAS

• Cocaine
• CNS stimulant
• Onset early in first 2-3 days of life
• Signs/symptoms:

• Irritability
• Hyperactivity
• Tremors
• High-pitched cry
• Excessive sucking

• Likely drug EFFECT and not drug withdrawal…
Hudak ML, et al. Pediatrics. 2012.
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NON-OPIOID NAS

• Cocaine
• Lack of data on pharmacological management
• My practice:

• Non-pharmacological first but often inadequate for high 
cocaine use in pregnancy near time of delivery

• Manage/treat acute agitation/excitability with CNS depressants
• Lorazepam 0.05 mg/kg PO q4-6h PRN
• Clonidine 1 mcg/kg/dose PO q6h scheduled

• Symptoms typically resolve after 3-5 days 
• If clonidine scheduled, can often wean over 2-3 days to off

NON-OPIOID NAS

• Phencyclidine (PCP)
• Drug of abuse popular in the 1980s – seeing resurgence of use

• One study found 65% presented with NAS symptoms after 
prenatal exposure

• Similar to cocaine – do symptoms represent drug EFFECT rather 
than withdrawal?

• Adult management of PCP withdrawal: BZD PRN (GABA)
• Treatment data in neonates limited:

• Phenobarbital used published in two cases in the 1980s
• My practice:

• Phenobarbital 2.5 mg/kg PO q12h
Rahbar F, et al. J Natl Med Assoc. 1993.
Strauss AA, et al. Pediatrics. 1981.
Wachsman L, et al. Am J Drug Alcoohol Abuse. 1989.
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NON-OPIOID NAS

• Selective Serotonin Reuptake Inhibitors (SSRI)
• Antidepressants (e.g., sertraline (Zoloft), escitalopram (Lexapro))
• Drug effect (serotonin syndrome) vs drug withdrawal?
• Rarely need pharmacological management 

• Consider CNS depressants for acute agitation or severe 
symptoms (e.g. clonidine, lorazepam, phenobarbital)

Hudak ML, et al. Pediatrics. 2012.

NON-OPIOID NAS

• KEY TAKE-HOME POINT:
• Treatment for non-opioid NAS is NOT OPIOIDS

• Opioid + non-opioid: consider morphine + other treatment
• Non-opioid only: other treatment only

• Future directions: how do ESC algorithms incorporate this?? 
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IATROGENIC DRUG 
WITHDRAWAL

IATROGENIC DRUG WITHDRAWAL

Adler AA, et al. Pediatrics. 2025.

• AAP 2025 Update:
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IATROGENIC DRUG WITHDRAWAL

• AAP 2025 Update:
• Scoring tools:

• Sophia Observation Scale (SOS)
• Withdrawal Symptoms Scale (Withdrawal Assessment Tool), 

Version 1 (WAT-1)
• Scoring tools do not differentiate between different agents 

• Unclear which agent is causing withdrawal if weaning multiple

• NOTE: Finnegan is not appropriate for non-newborn withdrawal!!!

Adler AA, et al. Pediatrics. 2025.

IATROGENIC DRUG WITHDRAWAL

• WAT-1 Score
• Score ≥3 concerning for withdrawal
• Obtain baseline WAT-1 prior to 

starting wean and consider 
alternative goal in patients with an 
altered baseline neurologic state

• “State” uses SBS – can apply this to 
neonatal scores that correlate with 
“awake and distressed”
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IATROGENIC DRUG WITHDRAWAL

• Risk factors for withdrawal:
• Drug exposure ≥ 5 days
• Higher doses
• May be more difficult to recognize withdrawal for younger patients 

and those with baseline neurocognitive impairments

• Medications common for withdrawal:
• Opioids (e.g., fentanyl, morphine, methadone, hydromorphone)
• BZD (e.g., midazolam, lorazepam, diazepam)
• Alpha-2 agonists (e.g., dexmedetomidine, clonidine)

Adler AA, et al. Pediatrics. 2025.

IATROGENIC DRUG WITHDRAWAL

• Tapering considerations:
• Drug dose
• Duration of drug exposure
• Underlying efficacy need (e.g., still pain source?)

• Tapering protocol:
• No universally accepted protocol
• AAP recommends weaning by 10-20% every 24-48 hours
• Taper more slowly for medications with longer half-lives
• Consider “rescue dose” for WAT-1 ≥ 3

Adler AA, et al. Pediatrics. 2025.
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IATROGENIC DRUG WITHDRAWAL

• Example taper protocols:

Hudak ML, et al. Pediatrics. 2012.

IATROGENIC DRUG WITHDRAWAL

• Example taper protocols:

Hudak ML, et al. Pediatrics. 2012.
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IATROGENIC DRUG WITHDRAWAL

• Example taper protocols:

Hudak ML, et al. Pediatrics. 2012.

IATROGENIC DRUG WITHDRAWAL

• But…. They’re all different?!

• Data shows ANY protocol is better than no protocol
• My practice: 

• More aggressive dose reduction as reported by Tobias, et al

Hudak ML, et al. Pediatrics. 2012.
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IATROGENIC DRUG WITHDRAWAL

• My practice: 
• Wean continuous infusions without conversion to enteral options 

in those who need to maintain lines for other reasons
• Avoids potential for withdrawal during dose conversion

• If switching to enteral agents, I use the more aggressive dose 
reduction as reported by Tobias which takes into account:
• Drug potency
• Drug half-life
• Drug bioavailability 
• Cross-tolerance

Tobias JD. Crit Care Med. 2000.

IATROGENIC DRUG WITHDRAWAL

• My practice (similar to Tobias, et al): 
• Example conversion:

• Fentanyl 3 mcg/kg/hr (weight 2 kg) = 144 mcg/day
• Fentanyl IV : morphine IV potency = 100 mcg:10mg

• 144 mcg/day IV fentanyl = 14.4 mg/day morphine
• Fentanyl IV : morphine IV half-life = ~1 hour:~4 hours

• 14.4 mg/day morphine  3.6 mg/day morphine
• Morphine IV : morphine PO bioavailability = 1:3 to 1:2 

• I use 1:2 in neonates (different gastric pH) and 1:3 in older children
• 3.6 mg/day morphine  7.2 mg/day morphine in neonates

• Cross-tolerance reduction by ~25-50% (I typically do ~30%)
• Final dose: morphine 0.6 mg PO q3h (4.8 mg/day)

Tobias JD. Crit Care Med. 2000.
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IATROGENIC DRUG WITHDRAWAL

• Dexmedetomidine to clonidine 
conversion

• Recent retrospective NICU 
study (n=43)
• Dex 17.4 mcg/kg/day = 

0.725 mcg/kg/hr
• Clonidine 7.8 mcg/kg/day = 

1.95 mcg/kg q6h
• For every dex 0.5 mcg/kg/hr 

= clonidine 1.3 mg/kg q6h
Stroder J, et al. J Pediatr Pharmacol Ther. 2024.

IATROGENIC DRUG WITHDRAWAL

• Dexmedetomidine to clonidine conversion - older pediatric literature:
• Lee 2020 (n=38): 

• dex 1 mcg/kg/hr ~ clonidine 1-2 mcg/kg q6h
• Liu 2020 (n=22): 

• dex 1.2 mcg/kg/hr ~ clonidine 1-2 mcg/kg q6h
• Beitz 2019 (n=115): 

• dex 0.9 mcg/kg/hr ~ clonidine 1.1 mcg/kg q6h

Lee MM, et al. J Pediatr Pharmacol Ther. 2020.
Liu J, et al. J Pediatr Pharmacol Ther. 2020.
Beitz ER, et al. J Pediatr Pharmacol Ther. 2019.
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IATROGENIC DRUG WITHDRAWAL

• My practice: 
Converts To:Initial Drug

Morphine 0.06 mg/kg IV q4h
Morphine 0.6 mg/kg PO q3h with feeds 
Methadone 0.12 mg/kg IV daily divided
Methadone 0.24 mg/kg PO daily divided

Fentanyl 1 mcg/kg/hr

Morphine 0.04 mg/kg IV q4h
Morphine 0.05 mg/kg PO q3h with feeds
Methadone 0.08 mg/kg IV daily divided
Methadone 0.16 mg/kg IV daily divided

Morphine 0.01 mg/kg/hr

Lorazepam 0.1 mg/kg IV/PO q6hMidazolam 0.1 mg/kg/hr

Clonidine 1 mcg/kg/dose PO q6hDexmedetomidine 0.5 mcg/kg/hr

IATROGENIC DRUG WITHDRAWAL

• My practice:

• NOTE: Fentanyl  morphine is not the same as morphine  fentanyl!
• Cross-tolerance reduction in both directions

Converts To:Initial Drug

Morphine 0.015 mg/kg/hr
Hydromorphone 0.004 mg/kg/hr

Fentanyl 1 mcg/kg/hr

Fentanyl 0.4 mcg/kg/hr
Hydromorphone 0.002 mg/kg/hr

Morphine 0.01 mg/kg/hr
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KEY TAKEAWAYS

• ESC has demonstrated improvement in reducing pharmacological 
treatment and length of stay for NOW compared to traditional 
management.

• Several barriers still need to be addressed for ESC, including 
management of newborns where parental involvement is limited. 

• ESC does not adequately address non-opioid NAS, and the treatment 
of choice for non-opioid NAS is not opioids. 

• Iatrogenic withdrawal should be assessed using appropriate scoring 
tools, even in neonates. 

• Conversion between agents requires additional considerations 
beyond potency. 

WHAT’S HAPPENING NOW 
WITH NOWS/NAS AND 

NEONATAL IATROGENIC 
WITHDRAWAL?

Deborah S. Bondi, PharmD, FCCP, FPPA, BCPS, BCPPS

NICU Clinical Pharmacy Specialist

University of Chicago Medicine, Comer Children’s Hospital
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