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Increase in NAS 2000-2009



Recent data by state

http://www.cdc.gov/mmwr/volumes/65/wr/m

m6531a2.htm
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Utility of  non-pharmacologic care

Å207 infants admitted to a pediatric unit instead of  a NICU

- Constant rooming-in

- Standardized protocols for scoring, medications and weaning

ÅDecreased pharmacologic intervention

- 47% to 26%

ÅDecreased LOS for pharmacologically treated infants

- 16.9 to 12.3 days

ÅNo adverse effects, no change in 30 day readmission rate

ÅDecreased cost for pharmacologically treated infants

- $20k to $9k

Pediatrics.2016 Jun;137(6). pii: e20152929. doi: 10.1542/peds.2015-2929

https://www.ncbi.nlm.nih.gov/pubmed/27194629


Hospital Costs per Treated Newborn

Pediatrics.2016 Jun;137(6). pii: e20152929. doi: 10.1542/peds.2015-2929

https://www.ncbi.nlm.nih.gov/pubmed/27194629
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Pediatrics.2016 Jun;137(6). pii: e20152929. doi: 10.1542/peds.2015-2929

https://www.ncbi.nlm.nih.gov/pubmed/27194629


ÅStandardized non-pharmacological interventions

- Infants placed in low stimulation environment

- Staff  engaged parents continuously in care of  their infants

- Staff  trained to view non-pharmacologic indications as equivalent to 
medication

- Encourage breastmilk feeding when there were no contraindications 

ÅPrenatal counseling

ÅEmpowerment of  families

ÅSimplified assessment: Eat Sleep Console

PediatricsJun 2017,139(6)e20163360;DOI: 10.1542/peds.2016-3360
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Å 50 infants were scored with Finnegan, but 

managed with ESC

Å 6/50 infants (12%) treated with Morphine 

vs. 31/50 (62%)  predicted to be treated 

with Morphine with Finnegan approach

Å ESC approach started/increased 

Morphine on 8 days, compared with 76 

days predicted by Finnegan approach



Eat Sleep Console

ÅCare focused around non-pharminterventions

ÅEnhanced partnership with families

ÅMaybe not pharmacologically treat òmildó

withdrawal cases

ÅLess laborious documentation for nursing staff

ÅEasy to understand for families
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ESC Care Tool vs. Finnegan
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Eat, Sleep, Console
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ESC Care Tool



Finnegan 

Scoring 

System:
21 items

Score Q4 hrs
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or >12 

on 
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Finnegan vs. ESC

Å21 items (20 subjective, 1 
objective)

ÅNever been validated

ÅInter-rater reliability issues?

ÅHigh rates of  
pharmacologic treatment 
reported with standard 
scoring criteria

ÅLong term outcomes with 
prolonged medication 
exposure?

Å3 items (all subjective)

ÅNever been validated

ÅInter-rater reliability issues?

ÅRooming-in is a key to the 
model

ÅWill non-pharm
interventions alone have 
deleterious effects on 
neurological development?



AAP statement (2012)
ÅSince the introduction of  the abstinence scales in 1975, published reports have 

documented that the decision to initiate pharmacologic treatment has been 

based on single or serial withdrawal scores. 

ÅHowever, no studies to date have compared the use of  different withdrawal 

score thresholds for initiating pharmacologic intervention on short-term 

outcomes (eg, severity and duration of  withdrawal signs, weight gain, duration 

of  hospitalization, need for pharmacologic treatment, or cumulative drug 

exposure).

Å Is the threshold for starting medication artificial?

- Three ò8õsó, two ò12õsó?

- Different thresholds by nursery

- Infant required pharmacological treatment vs. provider decided to start

pharmacological treatment*
AAP Clinical Report:  Neonatal Drug Withdrawal.  Hudakand Tan.  Committee on Drugs and the Committee on the Fetus and Newborn.  Pediatrics

129:e540-560, 2012. 



Is Morphine safe for neonates?

Å Attarianet al (2014) Brain Sciences

- A growing body of  basic and animal evidence suggests potential long-term harm 
associated with neonatal opioid therapy. Morphine increases apoptosisin human 
microglial cells, and animal studies demonstrate long-term changes in behavior, 
brain function, and spatial recognition memory following morphine exposure.

Å Steinhorn, et al (2015): J. Pediatr.   Victorian Infant Brain Cohort

Å At 2 years, morphine-exposed children were more likely to show behavioral 
dysregulation (P=.007) than no-morphine children, but at 7 years no detrimental 
impacts of  morphine on neurobehavioral outcome were observed. 

Å Towers et al (2019) Pediatrics

Å Data from Tennessee comparing >400 NAS infant and controls

Å NAS infants had statistically smaller head circumferences than controls

Å 30% of  NAS infants had head circumferences <10th percentile vs. 8% of  non-NAS 
infants



Is Methadone safe(r)?

Å Monnelly et al (2018) Neuroimage Clin

- 20 methadone-exposed neonates born after 37weeks' postmenstrual age (PMA) and 

20 non-exposed controls underwent diffusion MRI. Prenatal methadone exposure is 

associated with microstructural alteration in major white matter tracts, which is 

present at birth and is independent of  head growth.

Å Burke et al Glob Pediatric Health (2017)

- Retrospective review of  infants treated with Morphine vs. Methadone for NAS (36 

infants)

- Infants then followed with Bayley-III exams

- Morphine treated infants had significantly higher scores in Cognitive Composite and 

Total Motor Composite scores compared to Methadone treated infants

Glob Pediatr Health.2017

https://www.ncbi.nlm.nih.gov/pubmed/28804749


What about untreated withdrawal?

30

http://clipart-library.com/question-mark.html



Is it just rooming in?
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ESC may not work everywhereé

Wachmanet al. (2018)
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Å Clinical initiative launched in September 

2018 to improve the care of  infants and 

families affected by NAS

Å Multidisciplinary project

- Prenatal workgroup

- ESC workgroup

- Pharmacology workgroup

Å Aim of  project was to decrease the 

percent of  pharmacologically treated 

SEN by 20% with implementation of  the 

Eat, Sleep, Console Care Tool

Å Multiple PDSA cycles, most centering on 

education of  staff.

34

MMC Clinical Transformational Project
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Methods

September 2017
April 2018 Launch

PDSA #1: Taskforce established, baseline data collected

PDSA #2: Simulation-based ESC team training (Gold Star raters)

PDSA #3: Development of  patient materials and EMR documentation

PDSA #4: Staff  training

PDSA #5: Development of  prn medication guidelines



2016-17	NNEPQIN	Neonatal	Abstinence	Syndrome	Improvement	Initiative	Data	Form	
Day	of	birth	is	considered	day	of	life	ONE	for	purpose	of	this	data	form.	This	means	calculating	day	of	life	would	be	days	between	

dates	+	1	(i.e.	Day	of	Life	=	Date	for	calculation	ς	Date	of	Birth	+	1)	

NNEPQIN	2017	v1.5		

	 	 	

REDCAP	STUDY	IDENTIFIERS	(will	be	entered	into	REDCap)	

1.							REDCap	Study	ID		
This	will	be	generated	for	you	by	REDCap;	it	will	be	
unique	to	every	infant	in	the	initiative.		You	do	not	
need	to	record	this	on	your	data	form.			

2.						Your	Hospital	 _____________________________________	

3.							Your	Hospital	Study	ID		

 Please	assign	each	baby	an	ID	unique	to	your	hospital.	

 Start	with	001	or	continue	from	2015	or	2016	last	
number	and	go	forward	sequentially.			

_____________	

DEMOGRAPHIC	INFORMATION	

1.		 Birth	month	(1-12)	and	year:	 Month:	_______			 Year:		________	

2.		 Birth	weight		 Birth	weight:			 _______		grams			

2a.	 Weight	day	of	life	4	
Enter	weight	on	calendar	day	of	life	4		
Calendar	date	of	birth	is	dol	1,	regardless	of	time	of	birth;	dol	2	
is	the	next	calendar	day	

Weight:		 _______		grams	

3.		 Gestational	age	in	weeks	and	days:	 Weeks:	_______	 Days:	________	

4.	 Sex:	
¹		Male	 	 ¹		Ambiguous	 	

¹		Female	 	 ¹		Unknown	

BASIC	HOSPITALIZATION	INFORMATION	

5.		 Location	of	birth	 ¹		Inborn	 ¹		Outborn	

5a.	 If	outborn,	what	day	of	life	was	admission	to	your	hospital?	
Day	of	birth	is	considered	day	of	life	ONE.			

Day	of	life	of	admission	if	outborn:		_________	

If	outborn,	complete	all	following	fields	based	on	all	information	available	from	your	hospital	as	well	as	birth	hospital.		

If	information	from	birth	hospital/ transferring	hospital	is	not	available,	indicate	άunknownέ	or	leave	questions	blank.		

6.		 Was	an	antenatal	consult	done	prior	to	birth,	anytime	during	
pregnancy,	with	pediatrics	or	neonatology?	

¹		Yes	 ¹		No	 ¹		Unknown	

7.		 In	what	locations	did	the	infant	receive	care	during	
hospitalization?	

 Check	all	that	apply.			

 This	includes	birth	hospital	for	outborn	infants.			

Ã	Level	1	Nursery	(newborn,	mother-baby	nursery)	

Ã	Level	2	Nursery	(special	care,	intermediate	care)	

Ã	Level	3	Nursery	(intensive	care	unit)	

Ã	Pediatrics	

Ã	Other			(Specify:		___________________________)	
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Data collection
2016-17	NNEPQIN	Neonatal	Abstinence	Syndrome	Improvement	Initiative	Data	Form	

Day	of	birth	is	considered	day	of	life	ONE	for	purpose	of	this	data	form.	This	means	calculating	day	of	life	would	be	days	between	
dates	+	1	(i.e.	Day	of	Life	=	Date	for	calculation	ς	Date	of	Birth	+	1)	

NNEPQIN	2017	v1.5		

	 	 	

MATERNAL-FETAL	EXPOSURES	

8.		 What	were	the	maternal-fetal	opiate	exposures?	

 Check	all	that	apply.	

 Information	can	come	from	maternal	self-report,	
maternal	record,	maternal	toxicology	screening,	or	
neonatal	toxicology	screening.			

 Do	not	include	if	exposure	was	clearly	only	in	the	first	
trimester.			

 Buprenorphine	includes	Subutex	and	Suboxone.			

 Other	opioids	include	all	agents	that	are	not	
methadone,	buprenorphine,	or	heroin;	this	includes	
fentanyl,	codeine,	oxycodone,	hydrocodone,	morphine,	

and	hydromorphone	(short	and	long-acting).			

Ã	Methadone,	prescribed	

Ã	Methadone,	illicit	

Ã	Methadone,	unknown	

Ã	Buprenorphine,	prescribed	

Ã	Buprenorphine,	illicit	

Ã	Buprenorphine,	unknown	

Ã	Heroin	

Ã	Other	opioids,	prescribed	

Ã	Other	opioids,	illicit	

Ã	Other	opioids,	unknown	source	

Ã	No	opioid	exposure	able	to	be	determined	

8a.	 Enter	the	name	of	motherΩs	addiction	treatment	program	or	
provider,	if	known.	

_____________________________________	

8b.	 Indicate	the	motherΩs	addiction	treatment	medication	at	
admission	for	delivery.	

¹		Methadone	

¹		Buprenorphine	

¹		No	prescribed	addiction	treatment	

8c.	 Daily	dose	of	maternal	opioid	addiction	treatment	on	
admission	for	delivery	(mg)	

	 Enter	-99	if	unable	to	determine	

_____________	

9.		 What	were	other	maternal-fetal	exposures	of	note?		

 Check	all	that	apply.	

 Do	not	include	if	exposure	was	clearly	only	in	the	first	
trimester.			

Ã	Cocaine	

Ã	Marijuana	

Ã	Alcohol	

Ã	SSRI	

Ã	Nicotine	

Ã	Amphetamine	or	Methamphetamine,	prescribed	

Ã	Amphetamine	or	Methamphetamine,	illicit	

Ã	Benzodiazepine,	prescribed	

Ã	Benzodiazepine,	illicit	

Ã	Other	(Specify:		_________________________)	
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HUMAN	MILK	USE	

10.	 Was	this	infant	eligible	to	receive	his/ her	motherΩs	own	milk	
per	your	hospitalΩs	guidelines?			

¹		Yes	 ¹		No	 ¹		Unknown	

¹		No	hospital	guideline	on	breast	milk	

11.	 Did	infant	receive	any	of	his/ her	motherΩs	own	milk	at	any	
time	during	hospitalization?	

¹		Yes	 ¹		No	 ¹		Unknown	

12.	 What	type	of	feeding	was	infant	receiving	at	
discharge/ transfer	from	your	hospital?	

 Mark	all	types	of	feeding	given	in	the	24	hours	prior	to	
discharge.			

Ã		MotherΩs	breast	milk	

Ã		Donor	breast	milk	

Ã		Formula	

Ã		Unknown	

NAS	PHARMACOLOGIC	TREATMENT	

13.	 Did	infant	receive	pharmacologic	agents	for	NAS?	 ¹		Yes	 ¹		No	 ¹		Unknown	

If	yes,	answer	questions	13a-13f.		If	no	or	unknown,	go	to	question	14.	

13a.	What	was	the	first	pharmacologic	agent	used	for	treatment	
of	NAS?										

 If	two	agents	were	started	simultaneously,	enter	
primary	agent	here	and	second	agent	in	13d,	and	enter	

same	starting	day	for	both.		Primary	agent	would	be	
that	agent	used	most	commonly	to	treat	NAS	in	your	
hospital.	

¹		Morphine	

¹		Methadone	

¹		Clonidine	

¹		Phenobarbital	

¹		Other	(Specify:	____________________________)	

¹		Unable	to	determine	

13b.	What	day	of	life	was	first	pharmacologic	agent	initiated?	

 Day	of	birth	is	considered	day	of	life	ONE.	
_____________	

13c.	Was	a	2nd	pharmacologic	agent	used	for	treatment	of	NAS?	 ¹		Yes	 ¹		No	 ¹		Unknown	

13d.	What	was	the	second	pharmacologic	agent	used	for	
treatment	of	NAS?	

¹		Morphine	

¹		Methadone	

¹		Clonidine	

¹		Phenobarbital	

¹		Other	(Specify:	____________________________)	

¹		Unable	to	determine	

13e.	What	day	of	life	was	second	pharmacologic	agent	initiated?	

 Enter	ά-99έ	if	not	applicable.	

 Day	of	birth	is	considered	day	of	life	ONE.	

_____________	

13f.	What	was	the	maximum	dose	(in	mg/ kg/ dose)	of	the	opiate?	
The	opiate	could	be	morphine	or	methadone	used	as	either	
the	1st	or	2nd	drug.	

If	unable	to	determine,	enter	ά-99έ.	

_____________	
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NON-PHARMACOLOGIC	CARE	

(14.	This	item	omitted	from	NNEPQIN	data	form.)	

	

15a.	Did	baby	and	mother	(or	other	parent)	room-in	together	
during	the	babyΩs	hospitalization?	

	 Check	all	that	apply	

 Check	άYes,	prior	to	motherΩs	dischargeέ	if	
mother/baby	care	was	provided	in	the	same	room	at	
any	time	prior	to	motherΩs	discharge.	

 Check	άYes,	after	motherΩs	dischargeέ	if	mother	or	
other	family	provider	slept	overnight	in	the	same	room	
where	babyΩs	care	delivered	after	motherΩs	discharge.		

 Check	άNoέ	if	neither	mother	nor	other	family	provider	
roomed-in	at	any	time	during	the	babyΩs	
hospitalization.	

Ã		Yes,	prior	to	motherΩs	discharge	

Ã		Yes,	after	motherΩs	discharge	

Ã		No	

Ã		Unknown	

DISCHARGE	AND	FOLLOW-UP	INFORMATION	

If	infant	was	transferred	from	your	hospital	to	another	hospital,	answer	the	following	questions	based	on	information	from	
your	hospital	as	well	as	the	receiving	hospital.		DAY	OF	BIRTH	IS	CONSIDERED	DAY	OF	LIFE	ONE.			

16.		Was	infant	discharged	to	home	from	your	hospital,	or	from	
another	hospital?	

¹		Your	hospital	

¹		Another	hospital	

16a.	What	day	of	life	was	discharge	from	your	hospital?	
Day	of	birth	is	considered	day	of	life	ONE.	

_____________	

17a.	If	infant	was	transferred	to	another	facility,	what	day	of	life	
was	final	discharge	to	home?	

 If	unable	to	determine,	enter	ά99έ.		

	 Day	of	birth	is	considered	day	of	life	ONE.		

_____________	

18.	 What	was	the	eventual	discharge	disposition	from	the	
hospital?	

 This	could	be	from	your	hospital	or	receiving	hospital.	

¹		Home	with	biologic	parent	

¹		Home	with	guardian	or	foster	parent	

¹		Other	(Specify:	____________________________)	

¹		Unable	to	determine	

19.	 At	the	time	of	discharge	to	home,	was	the	infant	receiving	
medications	for	NAS?	

¹		Yes	 ¹		No	 ¹		Unable	to	determine	

19a.	If	yes,	what	medications	was	infant	receiving	at	time	of	
discharge	to	home?	

 Check	all	that	apply.	

Ã	Morphine	

Ã	Methadone	

Ã	Clonidine	

Ã	Phenobarbital	

Ã	Other	(Specify:	____________________________)	

Data collection



ÅTypically hospital-based teams consist of  MD/DO, NNP, NICU 

nurse, special care nurse, nursery nurse or mother-baby nurse

ÅStandardized ESC cases with provider, parent and òinfantó

ÅInteractions are filmed and reviewed with teams for debriefings

38

Simulation-based training
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Patient materials
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Patient materials



ÅWho to train?

- Nursing (well infant nursery, mother-baby, special care, NICU, 

pediatrics, etc)

- Providers (pediatrics, NNPs, PAs, family practitioners, 

residents, etc.)

- Others? 

ÅHow long to train?

- Hour long training sessions

ÅHow often to train?

- Yearly?  New hires?

41

Staff  training



ÅMeetings with pharmacy to determine dosage and frequency

ÅNeed to decide about location of  doses

- Well infant nursery vs. NICU/SCN

ÅMonitoring vs. no monitoring

- CR monitor?

- Pulse oximetry?

- Donõt forget, these infants are NOT Morphine naµveétheyõve 

been exposed to opiates during their gestation.

ÅDevelopment of  dosing protocol

42

Prn medication 



MMC NAS Pharmacologic Management Algorithm 


