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Disclosures
¢ | consult for Wolters Kluwer Clinical Drug Information, Inc. for
WHAT’S HAPPENING NOW Lexi-drug™ as a member of the NeonataIgAdvisory Panel.
WITH NOWS/NAS AND
NEONATAL IATROGENIC * | 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. EAT-SLEEP-CONSOLE FOR
* Evaluate treatment options and considerations for non-opioid NAS. NAS/NOWS
* Discuss management of iatrogenic drug withdrawal in neonates,
including scoring tools and conversions between agents.
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NEONATAL ABSTINENCE SYNDROME (NAS) NAS/NOWS MANAGEMENT
AND NEONATAL OPIOID WITHDRAWAL

SYNDROME (NOWS)

* Traditional — Finnegan / modified Finnegan Tool (21 item assessment)

NAS/NOWS

Nearly 30,000 newborns affected by
prenatal opioid exposure annually

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @
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NAS/NOWS MANAGEMENT

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

Cortez J, et al. urr Treatment Pediatr. 2023,
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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 NAS/NOWS MANAGEMENT
* Eat-Sleep-Console (ESC) (3 item assessment) * Eat-Sleep-Console (ESC) (3 item assessment)
* Medication indicated if unable to eat, sleep, and/or console despite * Many studies do not provide exact descriptions on how they
maximized non-pharmacological interventions 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
FANNP's National Neonatal Nurse Practitioner Symposium: Clinical Update and Review, 2025 @& FANNF's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 €
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NAS/NOWS MANAGEMENT NAS/NOWS MANAGEMENT
* Eat-Sleep-Console (ESC) (3 item assessment) * 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 c
then requires admission to NICU for scheduled morphine FmS——
0.04 mg/kg PO q3h e at 0.02 mgkg/DOSE
* 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)
y 24 hours after discontinuation
b. Discomims chonidine 24 bours aferd
FANNPs Natonsl Neonacal Nurse Practidioner Symposiun: Clincal Updite and Review, 2025 © FANNP‘F ) PANNPS Natioral Neonstal Marse Practioner Sympasiur: Clinial Update and Revien FANNP j )
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NAS/NOWS MANAGEMENT

]

FANNP's National Neonatal Nurse Practitioner Symposium: Clinical Update and Review, 2025 @

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

Young LW, ec al. N Eng | Med. 2023.

NAS/NOWS MANAGEMENT

* Traditional NAS/NOWS vs ESC — Study of 26 US hospitals (n=837)
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Young LW, ec al. N Eng | Med. 2023.

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review, 2025 @
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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 | Med. 2023.

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

NAS/NOWS MANAGEMENT

* Traditional NAS/NOWS vs ESC — Meta-Analysis
* Requirement for pharmacotherapy

FANNF's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review, 2025 ©
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NAS/NOWS MANAGEMENT

* Hospital length of stay

e PHAsS
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FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

* Traditional NAS/NOWS vs ESC — Meta-Analysis

Chu L. et al. Fronters Pediotr. 2024,

BARRIERS TO ESC IMPLEMENTATION

TABLE 1. Highlighting CFIR Reported Across Studies for Health Care Providers and Patients
Health Care Provider Reported (N =20)
CFIR Domain Barriers Reported n (%) Facilitators Reported n 06)
Innovation Potential negative impacts of the ESC model 145 | Ease and flexibilty of the ESC toor™™ 2(10)
eg, decreased length of stay potentially leading to
parents who are poorly equipped to care for an
infant who is withdrawing)*
Nonnumerical valug for assessment™ )
Patient Reported (N =200
CFIR Domain Barriers Reported n oW Facilitators Reported 0%
Innovation Limitedt 1 only the English language” 16 | Empowered by the £SC mocel phiasophy 3015
ang appraach to core’
ESC tool (eg. fewer interrutions) 18

Gallane SM, et a. Hospita Pediatrcs. 2025.

FANNF's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review, 2025 ©
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BARRIERS TO ESC IMPLEMENTATION

TABLE 1. Highlighting CFIR Reported Aoross Studies for Health Care Providers and Patients

Health Gare Provider Reparted (N = 201

CFIR Domain

Outer setting

Barriers Reported n &) Facilitators Reported n )
COVD-19 pancemic™**® 20m jon 10 overcome personal biases” T
Systemic oppression (g, racism, stigma, T
Small patient poplation*

o chalienges™ 1481 | Advocating for culture change™ 1

High turnover st

fing rates”

Social challenges (e2. Child Protection Service
invoivernent)

FANNP's National Neonatal Nurse Practitioner Symposium: Clinical Update and Review, 2025 @

Gallane SM, et a. Hospita Pediatrics. 2025.

BARRIERS TO ESC IMPLEMENTATION

breastieeding support)*?

‘Paticnt Reported (N = 201
GFIR Domain Barriors Reported n o8 Facilitators Reportod n (%)
Outer setting Competing priorities (eg. caregiving needs of other | 3 (15) | Resources te support childcare™ *7 200
children or jobs) 7"
Geographical ocation from the hospital™ 1 (5)
Social factars (e, Systemic racism. segregation, 16
discrimination, stigma, ete)®
Lack of community suppart (eg, lack of 16

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical

Gallane SM, et a. Hospita Pediatrics. 2025.

Update and Review, 2025 @
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BARRIERS TO ESC IMPLEMENTATION

TABLE 1. Highlighting CFIR Reported Across Studies for Health Care Providers and Patients

Health Care Provider Reported (N = 201
GFIR Domain Barriers Reported Faciliiators Reported n %)
Inner setting Resource limitations feg, limited privale raoms, 2 (10}
igh tuenover rates. |
training. limi
time management)
Syste @5 | Effcient communication® 105
bias, ete) 144
COVID-19 panderic® 1(5) | Financisl support {eg. compensation for training
on days off)”
Billing challenges™ 15 | Cuddiers (additional support for parent relief)* 143

Advocate for cufture change (including strong regional
leadership)' <"

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

Gallane SM, et a. Hospita Pediatrcs. 2025.

BARRIERS TO ESC IMPLEMENTATION

Patient Reported (N =200

barriers and anticipatory guidance of the perinatal
periag) ™

CFIR Domain Barriers Reported n 08 Facilitators Reported n 6
Inner setting Limited hospital supports {eg, availability of rooms, | 3 (15) | Resources to support childcare™ 148
Bbreastieeding support, childcare)****
Geographical distance from the hospital” 1661
Social factors (eg, systemic racism, segregation, 16 | Roomingin® 18
discrimination, stigma. etc)”
Lock of communication (including language 200

FANNP's National Neonatal Murse Practitioner Sympasium: i

Gallane SM, et a. Hospita Pediatrcs. 2025.
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BARRIERS TO ESC IMPLEMENTATION

TABLE 1. Highlighting CFIR Reported Across Studies for Health Care Providers and Patients.
Health Gare Provider Reported (N = 20)
CFIR Domain Barriers Reparted n o4 Facilitatars Reported n %)
Individual Resource limitations (eg, staff shortages, lack of 2(10) | Buyin from nursesimetical stalf™**'** 315
time) 44
Steep learning curve (including lack of confidence 2110) | Education to overcome personal biases™ 18
and provider disamfarty*!!
Bias/attitudes and culture (g, ethnic variation in | 4(20) | Interprofessional collaboration Gincluding 308
implementation)®! 4147 families) 2
Language barriers™” 15| Halistic view and culture (including nonjudgmental care | 2 (10)
approach) ¢
Lack of buy-in from Individuals (including staff, 3(15) | Champions''** 20100
eadership. eto)*' ¥+
Compleaity of pregnant person' 1 5

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

Gallane SM, et a. Hospita Pediatrcs. 2025.

BARRIERS TO ESC IMPLEMENTATION

Social factors (eg. indimidual experience of
oppression) "

Pationt Reported (N =20}
IR Domain Barriars Reported n (%) Focilitators Reported n %)
Individual Persanal distress (including feelings of 20100 | Feetings of empawerment*** 200
judgment)**"
Lack of communication {including languae 2110
barriers) "
1665

FANNP's National Neonatal Murse Practitioner Sympasium: i

ical Update and Review, 2025 ©

Gallane SM, et a. Hospita Pediatrcs. 2025.
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BARRIERS TO ESC IMPLEMENTATION

TABLE 1. Highlighting CFIR Reparted Across Studies for Health Care Providers and Patients

Health Care Provider Reported (N =20)

GFIR Domain Barriers Reported n o) Facilitators Reported n o6
Implementation Lack of education/tea 40 | Education' 541411 660
multidiscipiinary trai
Schedules and educat 2(10) | Compensation for training™ 105

Lack of support for change 145 nd callaborative approach to implementation | 5 251
d approach, auality improvement
Integration into already existing struatures” > 2 (10) | Infrastructural and practice changes leg. staffing, clinical | 2 (10)

practice updates/ehanges. structured handafs. etc)'”

Lack of parental invalvement™

Pationt Reported (N =20)

CFIR Domain [ Facilitators Reported [ new

Bareiers Reported n (%)

Lotk of education/preparedness 305) | Egucation®™*” | zom

Empoversd paron srgagamon™® [z

Gallant S, et al. Hospital Peditris.

Favvp )

ner Symposium: Clinical Update and Review, 2025 @
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BARRIERS TO ESC IMPLEMENTATION

* 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)

Gallane SM, et a. Hospita Pediatrics. 2025.

Favwe <))
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BARRIERS TO ESC IMPLEMENTATION
» 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

e Breastmilk:

* Large portion of NAS/NOWS population positive for substance
that limit ability to use breastmilk

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

BARRIERS TO ESC IMPLEMENTATION
» 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)

Gallane SM, et a. Hospita Pediatrcs. 2025.

Favwe |

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @
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BARRIERS TO ESC IMPLEMENTATION

* 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:] —
difficult to provide non-pharmacological care without parental
involvement

[Favp 7|

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

Gallane SM, et a. Hospita Pediatrcs. 2025.

BARRIERS TO ESC IMPLEMENTATION

* 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)

Gallane SM, et a. Hospita Pediatrcs. 2025.

Favwe |
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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?

NON-OPIOID NAS

o R e NNP <]
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NON-OPIOID NAS NON-OPIOID NAS \%
o~ o » Benzodiazepines iy
* 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

gl if needed
st

* Other options: Phenobarbital (GABA)
FANNPs Natonsl Neonscal Nurse Practidoner Symposiun: Clincal Updite and Review, 2025 & FANNP‘F ) PANNPS Natioral Neonstal Narse Practioner Symposiur: Clinical Updite and Review, 2025 ©
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GABA inhibitory chloride channel

NON-OPIOID NAS NON-OPIOID NAS

* Barbiturates * Cocaine

* Barbiturate use in pregnancy may be prescribed: W * CNS stimulant
* Phenobarbital for seizures - * Onset early in first 2-3 days of life
* Primidone for seizures or essential tremor * Signs/symptoms:
*  Withdrawal from barbiturates can result in seizures — close e lIrritability
monitoring and management * Hyperactivity
* Treat barbiturate withdrawal by hitting similar receptors (GABA) e Tremors
* My practice: phenobarbital 2.5 mg/kg PO ql2h scheduled * High-pitched cry

*  Excessive sucking
¢ Likely drug EFFECT and not drug withdrawal...

Picurs:Tends pam 502003 o ML e Pedovis. 2012
FANNP's National Neonatal Nurse Pracioner Symposiu: Clnical Uptaca and Review: 2025 © FANNP <) FANNP's National Neonata Nurse Pracuioner Symposiur: Clinca Uptate and Review, 2025 © FANNP <P
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NON-OPIOID NAS

* Cocaine
* Lack of data on pharmacological management
* My practice:
* Non-pharmacological first but often inadequate for
cocaine use in pregnancy near time of delivery

* Lorazepam 0.05 mg/kg PO gq4-6h PRN
» Clonidine | mcg/kg/dose PO géh scheduled
* Symptoms typically resolve after 3-5 days

ner Symposium: Clinical Update and Review, 2025 @

high

* Manage/treat acute agitation/excitability with CNS depressants

* If clonidine scheduled, can often wean over 2-3 days to off

FANNP =]

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 ql2h

FANNP's National Neona

Rahbar F; et al.| Nat Med Assoc. 1993,
Strauss A, et al. Peditris. 1981.
Wachsr s
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NON-OPIOID NAS
* Selective Serotonin Reuptake Inhibitors (SSRI)

* Drug effect (serotonin syndrome) vs drug withdrawal?
* Rarely need pharmacological management

symptoms (e.g. clonidine, lorazepam, phenobarbital)

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

* Antidepressants (e.g., sertraline (Zoloft), escitalopram (Lexapro))

* Consider CNS depressants for acute agitation or severe

NON-OPIOID NAS

* KEYTAKE-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??

FANNP 58

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @
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IATROGENIC DRUG
WITHDRAWAL

FANISP sreePrae asium: Cinica|Updats view. 2025

FANNP S

IATROGENIC DRUG WITHDRAWAL

* AAP 2025 Update:

+ Withdrawal is a syndrome that occurs when blood or tis-
sue concentrations of a substance decline in an individual
who had maintained prolonged heavy use of the
substance.

Tolerance is signaled by requiring a markedly increased
dose of the substance to achieve the desired effect or a
markedly reduced effect when the usual dose is
consumed.

Adler AA, et al.Pediatrics. 2025.

Favwe |
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IATROGENIC DRUG WITHDRAWAL

* AAP 2025 Update:
* Scoring tools:
* Sophia Observation Scale (SOS)
* Withdrawal Symptoms Scale (Withdrawal Assessment Tool),
Version | (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!!!

ner Symposium: Clinical Update and Review, 2025 @
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Adler AA, et al.Pediatrcs. 2025.

IATROGENIC DRUG WITHDRAWAL

DATE
TIME |
¢ WAT-1| Score L T T ———

* Score 23 concerning for withdrawal | e

* Obtain baseline WAT-I prior to g ::M —
starting wean and consider f:ﬂ e
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”

Ry sweating

Ui aiede e vt

[ Tminute stimulus abservation
Siarte to touch

Wiscia fons.

Past stimuius recovery

Tiems ta gain calm stats (S85: < 0)

Total Score (0-12)

FANNP's National Neona
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IATROGENIC DRUG WITHDRAWAL

* Risk factors for withdrawal:
* Drug exposure 2 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.

[Favp 7|

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 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 2 3

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @
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IATROGENIC DRUG WITHDRAWAL

* Example taper protocols:

Hudal ML, et al. Pediatrics. 2012.

[Favp 7|

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

IATROGENIC DRUG WITHDRAWAL

* Example taper protocols:

nethadane = 21) to determine an equipotent amount of

orie (10% of the original dase) s @ven on day 10

Hudal ML, et al. Pediatrics. 2012.

Favwe |

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @
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IATROGENIC DRUG WITHDRAWAL

* Example taper protocols:

Hudak ML et al. ediatrcs. 2012

Favvp )

ner Symposium: Clinical Update and Review, 2025 @

IATROGENIC DRUG WITHDRAWAL

* But....They're all different?!

Su

very 12 hi to methadene at a starting dose of

* 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. Pediatrcs. 2012

Favwe <))
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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, | use the more aggressive dose
reduction as reported by Tobias which takes into account:
e Drug potency
* Drug half-life
* Drug bioavailability
* Cross-tolerance

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @

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 = ~I hour:~4 hours
¢ 14.4 mg/day morphine - 3.6 mg/day morphine
Morphine IV : morphine PO bioavailability = 1:3 to 1:2
¢ luse |: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.

Favwe |

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @
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IATROGENIC DRUG WITHDRAWAL

Table 2. Conversion Results®

* Dexmedetomidine to clonidine

. Variable Median (10R)
conversion Duration of dexmedetomidine, 18 {11-38)
* Recent retrospective NICU doys
study (n=43) maM3-240)
* Dex 174 mcg/kg/day = i o 75(40-85)
0.725 mcg/kg/hr i
Initial conversion factor 0.37 (0.26-058)
+ Clonidine 7.8 mcg/kg/day = Post-titration dose of clonidine, 78{47-93)
1.95 mcg/kg q6h megfagiday

Post-tiiration conversion factor 042 (030-062)

* For every dex 0.5 mcg/kg/hr
= clonidine 1.3 mg/kg q6h

Stroder J, et al. Pediatr Pharmacol Ther. 2024,

FANNP's National Neanatal Nurse Practitioner Symposium: Clinical Update and Review. 2025 @ FANNP‘V‘ /

IATROGENIC DRUG WITHDRAWAL

* Dexmedetomidine to clonidine conversion - older pediatric literature:
* Lee 2020 (n=38):
* dex | mcg/kg/hr ~ clonidine 1-2 mcg/kg q6h
* Liu 2020 (n=22):
* dex |.2 mcg/kg/hr ~ clonidine 1-2 mcg/kg q6h
* Beitz 2019 (n=115):
* dex 0.9 mcg/kg/hr ~ clonidine |.l mcg/kg q6h

Lee MM, et al.J Pediatr Pharmacal Ther. 2020.
Liu I Ther. 2020.
Bei rmacol Ther. 2019.

FANNP's National Neonatal Nurse Practitioner Sympasium: Clinical Update and Review. 2025 @ FANNP j /
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FANNP 36™ NATIONAL SYMPOSIUM: CLINICAL UPDATE AND REVIEW
A1B: WHAT’S HAPPENING NOW WITH NOWS/NAS AND NEO IATROGENIC WITHDRAWAL ©

IATROGENIC DRUG WITHDRAWAL

* My practice:

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

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

Lorazepam 0.1 mglkg IV/PO q6h

Clonidine | mcglkg/dose PO q6h

Fentanyl | mcglkg/hr

Morphine 0.01 mg/kg/hr

Midazolam 0.1 mg/kg/hr
Dexmedetomidine 0.5 mcg/kg/hr

FANNP =]
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IATROGENIC DRUG WITHDRAWAL

* My practice:

Morphine 0.015 mg/kg/hr
Hydromorphone 0.004 mg/kg/hr
Fentanyl 0.4 mcg/kg/hr
Hydromorphone 0.002 mg/kg/hr

Fentanyl | mcg/kg/hr

Morphine 0.01 mg/kg/hr

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

FANNP's National Neona
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KEY TAKEAWAYS
* ESC has demonstrated improvement in reducing pharmacological ,
treatment and length of stay for NOW compared to traditional WHAT’S HAPPENING NOW
management. WITH NOWS/NAS AND
» Several barriers still need to be addressed for ESC, including NEONATAL IATROGENIC
management of newborns where parental involvement is limited. 2
* ESC does not adequately address non-opioid NAS, and the treatment WITHDRAWAL?
of choice for non-opioid NAS is not opioids.
* latrogenic withdrawal should be assessed using appropriate scoring Deborah S. Bondi, PharmD, FCCP, FPPA, BCPS, BCPPS
tOOIS, even in neonates. NICU Clinical Pharmacy Specialist
+ Conversion between agents requires additional considerations SLNen RtiChiczeallisdicne ConeniChlisn Bcsp ey
beyond potency.
FANNPs Natonsl Neonscal Nurse Practidoner Symposiun: Clincal Updite and Review, 2025 & FANNP‘F‘ e FANNP 'P‘
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