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Epidemiology & Impact of Neonatal 
Opioid Exposure

 47–86% of infants with prenatal opioid exposure develop 

withdrawal (NAS/NOWS)

 U.S. rate: 5.3 per 1,000 births (2022)

 NICU admissions related to NAS have risen from 7 → 27 per 

1,000 births

 ~7% of pregnant women reported prescription opioid use

 20% of those using opioids in pregnancy reported misuse

 Higher risk for developmental delay, learning difficulties, 

and behavioral disorders



Significance in Pediatrics
 1 in 8 children live in households with at least one parent who has a substance disorder.

 Prevalence: In 2023, approximately 7.2% of U.S. adolescents aged 12 to 17 (1.86 million) 

reported using illicit drugs in the past month (WHO)

 Death Rates: The rate of opioid overdose deaths in individuals aged 15 to 24 increased by 

trifold from 1999 to 2022 (WHO) .

 Hospitalizations: Substance-related visits to U.S. children's hospitals for youth aged 12–

21 increased by 47.9% between 2016 and 2021, with cannabis accounting for the majority 

of these visits (52.2%).



Definition of NAS/NOWS!

 An infant born to a person with opioid use disorder is at risk 
for withdrawal, commonly referred to as neonatal 
abstinence syndrome (NAS) or neonatal opioid withdrawal 
syndrome (NOWS).



Neonatal Abstinence Syndrome (NAS): Withdrawal experienced by newborns 

after in-utero exposure to a variety of substances

 Substances may include opioids, benzodiazepines, antidepressants, nicotine, 

alcohol, and other licit or illicit drugs

Neonatal Opioid Withdrawal Syndrome (NOWS): A subset of NAS

 NOWS refers specifically to withdrawal following prenatal opioid exposure

 Terminology helps improve diagnostic precision, treatment pathways, and 

reporting

 Increasingly, organizations prefer NOWS when opioids are the confirmed 

cause

NAS versus NOWS



 Iatrogenic narcotic withdrawal
 Acute withdrawal can also occur in infants who are treated with opioids and other 

sedating medications in the neonatal period (eg, neonates receiving opioids to facilitate 

mechanical ventilation).



Common drugs 
 Cocaine

 Nicotine

 Alcohol

 Benzodiazepines

 Selective serotonin (SSRIs and SNRIs)

 Xylazine

 Gabapentin

 Exposure to illicit opioids (eg, heroin)

 Misuse of licit opioids (eg, oxycodone, fentanyl)

 Exposure to medications used to treat maternal opioid use disorder 

(eg, methadone, buprenorphine)

 Opiates are a subclass of opioids consisting of alkaloid compounds that 

occur naturally in the opium poppy, including morphine and codeine.



Factors affecting NAT



Pathophysiology
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Multisystem 
manifestation 
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Presenting features 
 CNS & ANS dysregulation

 Sleep disturbance: fragmented sleep, short cycles, poor alertness

 Motor/tone issues: hypertonia, tremors, jitteriness

 Autonomic signs: sweating, sneezing, mottling, fever, tachypnea, 

nasal stuffiness, yawning

 Sensory hyperarousal: overstimulation, irritability, high-pitched 

cry

 Feeding problems: oral hypersensitivity, poor suck–swallow 

coordination

 GI symptoms: gassiness, vomiting, loose stools

 Outcome: poor weight gain



Criteria 
≥2 of the following characteristic signs of 
withdrawal in the newborn:

• Excessive crying or irritability

• Fragmented sleep (<2 hours at a time after 

feeding)

• Tremors (jitteriness with or without being 

disturbed)

• Increased tone

• Gastrointestinal dysfunction (eg, 

hyperphagia, poor feeding, feeding 

intolerance, loose/watery stools)



NAS ONSET 
 Onset varies with drug half-life & last exposure

 Heroin (short-acting): symptoms within 24 hrs

 Methadone/Buprenorphine: onset 24–72 hrs

 Delayed withdrawal: may appear ≥ 5 days of life

 Polysubstance exposure: may alter or prolong onset

 Observation period: typically 72 hrs to 7 days 

 Peak symptoms: often occur 48–96 hrs after birth



Diagnostics 

• Promising testing method

• Drug-specific immunoassays

• Easier to collect than 

meconium

• Detects prenatal exposure

• Good alternative when 

meconium unavailable

• More sensitive & specific

• Detects drug metabolites

• Sensitive for hepatobiliary 

& intestinal excretion

• Examples: heroin, cocaine, 

cannabinoids

• Reflects 2nd–3rd trimester 

exposure

• Longer turnaround time

• Useful for chronic exposure

Meconium Umbilical Cord 
Blood/Tissue

Urine 

• Most commonly used

• Easy to obtain

• Rapid results

• Detects recent exposure 

only

• Lowest sensitivity

• Higher false-negative risk



Modified Finnegan scoring system 
and interpretation 



EAT SLEEP CONSOLE MODEL 

Eat, sleep, console — The Eat, Sleep, Console approach is a 

functional assessment of withdrawal severity that has been 

adopted at many centers .This approach assesses NAS signs by 

asking three simple questions

• Does the newborn take >10 minutes to coordinate feeding or 

breastfeed for <10 minutes or feed <10 mL (or an age-appropriate 

duration and volume) due to NAS?

• Does the newborn sleep <1 hour due to NAS?

• Does the newborn take >10 minutes to console or cannot stay 

consoled for at least 10 minutes due to NAS?



Long-acting opioid
Alternative first-line 

option

Reduces NAS severity
Limited neonatal use
High ethanol content

Sublingual administration 
challenges

Management 

• Morphine, methadone 
favored over sedatives

• Preferred first-line agent
• Short-acting
• Flexible dose titration

• Second-line therapy
• Useful in polysubstance 

exposure
• Effective with 

benzo/barbiturate exposure

Adjunct to opioid therapy
Helps autonomic symptoms

May reduce opioid 
requirement

Morphine Methadone Buprenorphine

Phenobarbital Clonidine





Prematurity and 
IUGR – SGA, 
VLBW

Seizures 

Poor feeding, 
hypoglycemia 
Dehydration and 
Acidosis/ Alkalosis

GERD 

Apnea  or 
Respiratory failure 

Intracerebral 
hemorrhage 

SDOH Factors Necrotizing 
Enterocolitis (NEC)

Failure to thrive

Birth defects 





Coding clinic on Newborn with No Manifestation, 
but positive drug screen





Maternal drug and Teratogenic effect



P04.1- P04.9





Newborn with drug exposure 



Most common Pediatric Drug 
•Nicotine (vaping, cigarettes)

•Cannabis (marijuana, edibles, THC vapes)

•Alcohol

•Prescription opioids

•Benzodiazepines

•ADHD stimulants (misuse)

•Cocaine

•Methamphetamine

•MDMA (ecstasy, club drugs)

•Hallucinogens (LSD, psilocybin)

•Inhalants (glue, aerosol sprays, nitrous oxide)

•Synthetic cannabinoids (K2, Spice)

•Synthetic opioids (fentanyl and analogs)



Pediatric Drug exposure- possible queries 
• Toxic encephalopathy

• Respiratory failure

• Aspiration pneumonia

• Metabolic acidosis

• Dehydration

• Electrolyte imbalance

• Malnutrition

• AKI

• Seizures

• Cannabis Hyperemesis Syndrome

• Toxic gastroenteritis 

• Poisoning 

• Intoxication vs Withdrawals

• Cardiac arrhythmia from stimulants

• EVALI - E-cigarette or Vaping Product Use–
Associated Lung Injury






