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Historical background

Kocherlakota 2014

Presenter
Presentation Notes
Neonatal abstinence syndrome is not a new problem.  In fact, the first case report of infant with “congenital morphinism” was in 1875.  In 1892, a case series of 12 babies was reported – 9 of these infants died.  In 1903, doctors began trialing treatment with morphine in these newborns with success.  When methadone and buprenorphine were introduced for treatment of opioid addiction, cases of NAS from those substances shortly followed.  In 2002, we saw our first case report of NAS from oxycontin.  Here we are now, at the end of the graph, in what is termed an NAS epidemic.  




OUD at the time of delivery quadruples in 15 years

Haight SC, Ko JY, Tong VT, Bohm MK, Callaghan WM. Opioid Use Disorder Documented at Delivery Hospitalization 

— United States, 1999–2014. MMWR Morb Mortal Wkly Rep 2018;67:845–849.
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Neonatal Abstinence Syndrome (NAS)

• Defined as the constellation of clinical findings associated 
with drug withdrawal in newborns
– *Opioids
– Benzodiazepines
– Alcohol
– SSRIs

• Most newborns exposed to opiates in utero will undergo 
some withdrawal

Presenter
Presentation Notes
Neonatal abstinence syndrome is defined as the constellation of clinical findings associated with drug withdrawal in a newborn.  It is a multisystemic process involving the central nervous system, autonomic nervous system and GI tract.  While we focus most of our attention on NAS caused by opioid exposure in utero, babies can also develop NAS from chronic prenatal exposure to other central nervous system depressants such as benzodiazepines and alcohol.  SSRIs have similarly been linked to poor neonatal adaptation syndrome.   Although other prenatal exposures can cause neonatal withdrawal, we are going to focus the rest of our presentation of NAS from opioids, which is, by far, the most common withdrawal that we are treating in our nurseries and NICUs.  
�What is crucial to keep in mind is that the vast majority of newborns exposed to opiates will be affected  - in fact, studies show between 55-94% of babies will show some form of withdrawal.
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Symptoms of NAS

•Inconsolable, high pitched cry
•Poor sleep and feeding 

patterns
•Tremulous and jittery
•Diarrhea and vomiting
•Yawning and sneezing
•Increased tone
•Tachypnea
•Fever

• Seizures

• Failure to thrive

• Dehydration

Presenter
Presentation Notes
The symptoms of neonatal abstinence syndrome are well described.  Not all affected babies will have every symptom, but they will likely have a combination of several.  Babies can go on to having seizures, failure to thrive and dehydration



Timing of withdrawal

• Symptom onset depends 
on substance half-life
– Heroin:  24 hours

– Prescription short-acting 
opioids:  36-72 hours

– Methadone/Buprenorphine:  
48-72 hours (*can be 
delayed to 5-7 days)

3/6/2019 6

Presenter
Presentation Notes
Methadone - May have intense initial phase followed by chronic/relapsing course of irritability, poor sleep, hyperphagia

Does methadone dose matter?  - not proven

Opioid/benzo combination may delay onset

If > 1 week has elapsed between last maternal use and delivery, risk of neonatal abstinence syndrome is relatively low




Scoring systems

• Multiple scoring systems 
available
• Modified Finnegan score

• Semi-objective with 
concerns for interobserver 
reliability

• Consistent practice is the 
key!
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Presenter
Presentation Notes
We assess babies for symptoms of withdrawal using the modified Finnegan scoring system.  There are other NAS scoring systems available, but the modified Finnegan is the one used most often in hospitals in the US.   The Finnegan scoring system looks at 21 different items and assigns each a “score.”  Baby is scored every 3-4 hours, ideally after a feed.  There is concern for interobserver reliability since some of the symptoms are more subjective.  This concern can be addressed by consistent training, using 2 person scoring or training Finnegan “super-users.”  
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Length of monitoring

• Infants exposed to low-dose prescription opiates with short half-
life (hydrocodone) can be safely discharged if there are no signs 
of withdrawal by 3 days of life

• Infants exposed to methadone/buprenorphine should be 
observed for minimum of 5-7 days

• Discharged babies need close follow-up

Hudak 2012

Presenter
Presentation Notes
It is important to recognize that the timing of withdrawal depends on the substance used.  NAS from heroin presents the quickest due to the short half-life of the drug.  Prescription short acting opioids typically present between 36-72 hours; while our maintenance opioids typically present by 48-72 hours but can be delayed or reach more severe symptoms around 5-7 days of life.  Methadone exposed infants also may have intense initial phase followed by chronic/relapsing course of irritability, poor sleep and hyperphagia.	

Babies at risk for NAS need to be monitored in the hospital for a prolonged period of time to ensure that we are catching withdrawal before discharge.  The recommendations for safe discharge are at 3 days for short acting opioid exposure and at 5 days for longer acting maintenance opioids.  All discharged babies need close outpatient follow-up and careful counseling to the parents about symptoms to watch for at home. 
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Initiating medication therapy

• Morphine (or other opioid)
– “Capture” baby’s symptoms, 

then slow wean as tolerated

• Phenobarbital/clonidine as 
adjunctive meds

• Following a protocol makes a 
difference!

• Prolonged length of stay 
(weeks)

Presenter
Presentation Notes
Multisystemic – involves CNS, autonomic nervous system, GI tract
Benzodiazepines – 3% of pregnant women
SSRIs – 1.8% of pregnant women	
With SSRIs, is the clinical syndrome caused by withdrawal or a hyperserotonergic condition?  

Combination of opioids, benzos, and SSRIs are common and contribute to the increasing complexity of NAS




Paradigm shift

• Families (optimal and intensive supportive care) 
are the first line therapy for neonatal 
abstinence syndrome



Family-Centered NAS Care – Dartmouth Study

Holmes 2016

Traditional Model Family Centered Model

Opioid exposed baby at risk for NAS 
admitted directly to NICU 

Opioid exposed baby at risk for NAS remains 
with mother on postpartum unit, then 
transitions to pediatrics floor where family 
can “room in”

Finnegan score done on an exam table 
away from family

Finnegan score is done after a feed while 
being held by parents

Decision to start morphine based on 
Finnegan scores alone

Decision to start morphine based on overall 
clinical picture, with Finnegan score being a 
part of that picture



• Average length of stay for 
morphine treated

16.9  12.3 days

• Average hospital costs per at 
risk infant

$11,000  $3,500

• Need morphine to treat
46%  27%

• Adjunctive use of 
phenobarbital
13%  2%

Results of Family Centered NAS Care

Holmes 2016

Presenter
Presentation Notes
Here is another piece of the NAS utopia – rooming in.  Did it work? This report published in pediatrics in June of this year, shows that infants rooming in with their caregivers/families has a positive effect on the number of infants who required morphine therapy, adjunctive medication use, average length of stay, and average hospital costs.




Maternal Substance Abuse and Breastfeeding

• Any maternal illicit drug abuse is not 
compatible with breastfeeding
–Moms on 

methadone/buprenorphine 
should be encouraged to 
breastfeed if currently 
abstinent from any drugs of 
abuse

Presenter
Presentation Notes
Maternal substance use is always a tricky subject to handle. Overall, alcohol, in moderation, is compatible with breastfeeding.  Alcohol tends to equilibrate quickly between the mom’s blood and breastmilk, so the best advice is to limit to 1 drink and wait 2 hours after consumption to breastfeed the baby.  Cigarette smoking is compatible with breastfeeding as well but moms should be continually encouraged to stop smoking or limit as much as possible.  Cigarette smoking while breastfeeding has been shown to negate the benefit breastfeeding has on SIDS prevention and raises a breastfed infant’s SIDS risk to that of a formula fed baby.  Both the AAP and the Academy of Breastfeeding Medicine strongly discourage any breastfeeding with illicit drug abuse, particularly any use in the last 30-90 days prior to delivery.  This recommendation also includes marijuana.  If moms are in recovery from drug abuse and on methadone/buprenorphine in a treatment program, they should be encouraged to breastfeed as this may have benefits in decreasing a baby’s hospitalization for neonatal abstinence syndrome. 




Exclusive breastfeeding and NAS

Finnegan scores 

Infants required morphine 

Length of stay

Supportive care for infant

Maternal bonding

Maternal stress relief

Abdel-Latif 2006

Presenter
Presentation Notes
Study comparing infants at risk for NAS that were exclusively breastfed with infants who were formula fed

Lower Finnegan scores in first 9 days after birth

IMPROVED maternal stress response



Eat, Sleep, Console?

• Can the baby breastfeed effectively or take > 1 
oz from the bottle?

• Can the baby sleep for > 1 hour undisturbed?

• Can the baby be consoled within 10 minutes?

• If yes – no morphine!

*if morphine started – given PRN Grossman 2017



Eat, Sleep, Console?

• Length of stay – 22.4 to 5.9 days

• Morphine treatment – 98% to 14%

• Average cost - $45,000 to $10,000
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Preparing for Hospital Discharge
• Who will be in the home

• Who will be mom’s support

• What support services are 
already in place?

• Is mom going to be weaning 
off her maintenance 
medication soon?



Long term outcomes

• Research is mixed

• Infants diagnosed with NAS are likely at risk for many 
comorbidities throughout childhood including 
– Feeding difficulties
– Failure to thrive
– Hypertonicity
– Developmental delay
– Strabismus
– Behavior concerns

3/6/2019 18



Risks to wellness

• Children with opioid exposure in utero are 2.5 times more likely to 
be readmitted to the hospital in the first month of life. 

• Throughout their childhood, more likely to be readmitted for: 
– Assaults
– Maltreatment
– Poisoning
– Mental/behavioral disorders
– Visual disorders

Patrick 2015
Uebel 2015
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Presenter
Presentation Notes
10 year follow-up study of children born with NAS in Australia from 2000-2011.



After hospital discharge

• Children exposed to substances prenatally require: 
– Close follow-up with a pediatric provider 
– Ongoing assessment of feeding and growth
– Close monitoring of development, behavior and vision

•Early referrals to First Steps and subspecialty care if needed
– Hepatitis C testing *if indicated
– Frequent and thorough assessments of social determinants of 

health  
•Referral to community supports

3/6/2019 20
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