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Neonatal Abstinence Syndrome 
(NAS): DEFINITIONs

• NAS are signs and symptoms in the Newborn 
infant that results from sudden discontinuation of 
fetal exposure to substances that were USED or 
ABUSED by the mother during pregnancy

• Substances may be LICIT or ILLICIT
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SUBSTANCES ASSOCIATED WITH NAS
Opioids

• Morphine
• Methadone
• Heroin
• Buprenorphine
• Prescription pain medications (Vicodin, Oxycontin, Percocet)

Non Opioids
• Psychotropic medications such as antidepressants including SSRIs, 

SSNRIs, TCAs, anti anxiety drugs such as Benzodiazepines 
• Methamphetamines
• Inhalants
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Adapted from Pediatrics vol134, #2 Aug 2014

Historical Overview
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EPIDEMIOLOGY
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Admissions for the Neonatal Abstinence Syndrome - US



Incidence of NAS per 1000 Hospital Births in the US, 2009- 2012
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Incidence of Neonatal Abstinence Syndrome per 
1000 Hospital Births at University Hospital, 
Newark, NJ
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Incidence of Neonatal Abstinence Syndrome 
per 1000 Hospital Births UH vs. US
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• PATHOPHYSIOLOGY
DRUGS AND DEVELOPING FETAL BRAIN

Gestational exposure to licit and illicit drug  is 
the most common preventable cause of 
environmentally induced developmental delay 
of infants in USA.
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DRUG TERATOLOGY

• Fetal Brain : intrauterine drug exposure can disturb 
the normal brain circuitry and neuronal 
communication leading to molecular malformation.

• Adult brain : alteration of normally formed adult 
brain homeostasis at neural circuit and neuro-
chemical level leading to the maladaption or 
deformation of the brain.
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DRUG TERATOLOGY

• Cytogenesis and cell migration begins from 28 days post 
conception till first half of gestation.

• Brain growth and differentiation begins from second half of 
pregnancy till childhood and consist of progressive and 
regressive events.
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BRAIN REWARD SYSTEM
• Reward: behaviors producing pleasurable feelings 

provides positive reinforcement and repetition of 
same behaviors

• Natural rewards are eating, drinking, procreating 
and nurturing

• Artificial rewards are drugs   
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REWARD PATHWAY

• Shared by all drugs of abuse
• Consist of VTA, NA and PFC 
• Excitatory neurotransmitters DA, NE, 5-HT
• Inhibitory neurotransmitter GABA
• Intracellular events involving calcium, potassium, 

G- protein, PKA, gene- transcription  



MATERNAL SCREENING
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MATERNAL COMPLICATIONS
• Poor prenatal care
• Preterm delivery
• Spontaneous abortion
• Prenatal death
• Abruptio placentae
• PPROM
• Breech presentation
• Intrapartum analgesia
• STD’s
• Extrauterine pregnancy

• Malnutrition
• IUGR
• Psychiatric problems
• PIH
• Outside delivery
• Uterine rupture
• Systemic complications

** arrhythmia, seizures, sudden 
death, multiorgan failure, 
hypertension, ischemic visceral 
damage.
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NEONATAL COMPLICATIONS
• Prematurity
• Perinatal depression
• Growth retardation
• NDWS
• Infection
• Ischemic organ injury
• Hypertension
• Arrhythmia

• Seizures
• SIDS
• Poor state control
• Congenital anomaly
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CLINICAL PRESENTATION

Adapted from Pediatrics vol 134, number 2 Aug 2014 Forum on Rx and  Heroin Abuse, April, 15th 2016



SIGNS OF DRUG WITHDRAWAL BY SYSTEMS
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ASSESSMENT OF NAS
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NEONATAL SCREENING
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SAMPLE POSITIVITY REPORT-Meconium (4th Quarter 2015)

Drug UH, Newark USA
Amphetamine - +++
Cocaine + +
Opiates + +++++
PCP - -
Cannabinoids + ++++
Methadone + +
0xycodone - +
Barbiturates - +
Buprenorphine - +++
Fatty Acid Ethyl Esters(Alcohol) ++++ ++++
Tramadol - +
Meperidine - +
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MANAGEMENT 
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Non-Pharmacologic Care
(Active maternal participation)

Pharmacologic Therapy

First option, less expensive and less controversial Morphine
Gentle Handling Methadone
Demand Feeding
Careful avoidance of waking the sleeping infant Phenobarbital
Swaddling
Minimal stimulation (dim light, low noise) Clonidine
Frequent feeds (high caloric formula and 
thickened feeds)
Kangaroo care Buprenorphine
Music and massage therapy
Non insertive acupuncture Sucrose
Holding, cuddling and manual rocking
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BREAST FEEDING RECOMMENDATIONS
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Spitzer et al NEJM May, 2015

SAMPLE  ACROSS THE U.S
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OUTCOMES
• Poor scores in the areas of attention,  memory, 

information processing, representational play, 
responsiveness and attachment 

• Lower scores than the population means
• Presence of confounding variables
• Effect of cumulative risk factor
• Child-care giver interaction
• Intervention services targeting the cumulative 

risk factors
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OUTCOMES
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PUBLIC HEALTH INTERVENTIONS
• State role in public health response to NAS to decrease the 

number of babies affected
• What are the funding sources
• NAS as reportable disease, all exposures vs symptomatic
• Mandatory Prenatal screening and treatment
• Neonatal screening Universal vs Targeted
• Educational and Intervention Program, public and physicians
• Statewide enrollment in Quality Collaborative i.e. VON
• Guideline for Screening and Treatment
• Prescription Drug Monitoring Program variable requirements
• Drug take back program
• Guideline for prescribing
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PUBLIC HEALTH INTERVENTIONS
• Hospital charges for NAS increased from $732M to $1.5B 

from year 2009 to year 2012
• Treatment program for pregnant drug abuser 
• Post discharge policy for NAS affected infants
• Post discharge follow up programs for NAS affected infants
• Maternal-Neonatal toxicology report and relationship with 

child abuse
• “Every dollar of prevention saves five times that amount in 

treatment and other cost to society”
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