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Introduction: 
Hi everybody, my name is Melody. I’m a medical student at McMaster University. A huge thank 
you to Dr. Mel Lewis, a pediatrician, and Dr. Joynt, a neonatologist, for their incredible support 
in the development of this podcast.   
By the end of this podcast, we hope you’ll be able to 

1. Define Neonatal Abstinence Syndrome with a review of relevant terminology and 
common causative drugs 

2. Discuss the signs and symptoms of NAS 
3. Become familiar with the management of NAS 

So drum roll… let’s start with a case study! 
You’re on call with the pediatrics team overnight and attend a delivery for meconium staining of 
the amniotic fluid. Upon arrival at the delivery you are notified that there is a maternal history of 
ongoing SSRI use for depression and previous opioid use that has not been clarified for this 
pregnancy. The baby is born term to a 34 year old G4P1T0A1L1. APGARS are 8/9 and the 
neonate cries spontaneously.  You proceed with your physical exam which is unremarkable. 
What are your next steps? 
 
What is NAS? Definitions 
Neonatal Abstinence Syndrome, commonly abbreviated to NAS, is also known as Neonatal 
Withdrawal Syndrome. Fortunately, it is exactly the way it sounds: newborns withdrawing from 
drug exposure, prescription or recreational.  
The first consideration under the umbrella of NAS is when the substance exposure occurs. This 
is either prenatally in the womb OR postnatally after birth which is typically iatrogenic in nature. 
A common example is using fentanyl to treat pain in a post-operative newborn. With that said, 
the signs and symptoms you will see in both prenatal and postnatal substance exposure are 
very similar. The rest of this talk will focus on prenatal NAS. 
Before we move on let’s talk a little about some terminology. It’s important to remember there’s 
a difference between the words tolerance, dependence, and addiction. 
Tolerance is a physiological phenomenon where the drug is less effective after chronic 
administration. This means that to achieve the same effect in the future you will need more of 
the drug. This can be for reasons including increased metabolism of the drug, pharmacokinetic 
tolerance, and decreased available receptors, pharmacodynamic tolerance. However not all 
drug properties develop tolerance. 

PedsCases Podcast Scripts 

This is a text version of a podcast from Pedscases.com on the “Neonatal Abstinence Syndrome.” These podcasts are 
designed to give medical students an overview of key topics in pediatrics. The audio versions are accessible on iTunes 
or at www.pedcases.com/podcasts. 
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Dependence is how the body adapts to chronic drug use and the subsequent withdrawal 
symptoms that occur when theses substance are removed. Dependence is a physiological 
phenomenon. 
Addiction has a behavioural component involving drug seeking that is often seen in conjunction 
with tolerance and dependence. 
So in NAS, you are treating neonates with dependence. 
 
Etiology/ Pathophysiology 
The specific effects of different substances are complex. Factors such as the type of drug, 
frequency and duration of use, dose, route of administration, and timing of exposure during the 
gestational period can all influence presenting signs and symptoms and have not been clearly 
elucidated. Poly substance use and an incomplete maternal history, which may be related to 
fears of child apprehension or of social judgement/labelling, makes ascribing a given effect on 
the neonate to a specific drug that much more difficult.  
One general principle that can be clinically helpful is that half-life of a drug is correlated to the 
timing of withdrawal onset. Onset of symptoms usually occurs 72 hours after birth but can be 
extended to up to 2-4 weeks for medications with longer half-lives such as methadone. These 
are only rough estimates that can be altered by timing of use before delivery and the presence 
of other illness. Duration of NAS symptoms can last 6 days-8 weeks and even extended over 
months.  
There are a few common drugs to consider when thinking about NAS. 

1. The most common cause of NAS in babies is opiates. 55%-94% of newborns with in 
utero narcotics exposure will develop NAS and initial withdrawal symptoms can be 
present at birth or only manifest at 10-14 days of life and persist for 6 -8 months after 
birth.  

2. Stimulants such as cocaine and methamphetamine cause withdrawal symptoms that are 
typically less severe than opiates in 4% of exposed newborns. The timeline of 
presentation is within the first 72 hours of life. Infants may also present with symptoms 
from the direct effect of the stimulant themselves as opposed to its withdrawal. Stimulant 
use is correlated to a higher incidence of placental abruption and developmental delay 
later in life. 

3. Alcohol is a substance with expressed teratogenicity presenting as signs of Fetal Alcohol 
Syndrome. Similar to stimulants, the severity of alcohol withdrawal is less than that of 
narcotics and presents within 3-12 hours of life. 

4. SSRIs, especially with exposure in the third trimester can cause self-limiting symptoms 
of withdrawal that present and typically resolve within the first 48 hours of life. 

History 
Maternal history is the most useful component either from the mother directly or the antenatal 
record. The antenatal record is often much less helpful than talking with the mother– mothers 
are often forthcoming  if they know that the information will help their baby and that they won’t 
be judged but instead supported to help care for their child . Additionally, quite a few women 
with prenatal substance use have poor or no prenatal care and thus prenatal records can be 
minimal.  
 
Physical Exam 
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Signs and symptoms of NAS can be observed through a regular newborn exam and an 
observation period of at least 48-72 hours after birth is recommended for infants at risk of 
developing NAS. Health care providers typically use one scoring system for all substances, the 
most common being the Finnegan scale, which was initially developed for opioids. There is 
question about the appropriateness of the Finnegan scale for other drug classes. 
 The modified Finnegan scale attributes a score from 1-5 for 21 of the most common signs of 
NAS with those of greater pathological significance receiving a higher score. Generalized 
convulsions are the only metric that constitutes a rating of 5. It categorizes the symptoms into 
CNS, vasomotor/respiratory, and GI disturbances. CNS disturbances include high pitched 
crying, sleep disturbances, hyperactive Moro reflex, tremors, myoclonic jerks, and generalized 
convulsions. Vasomotor/respiratory disturbances include hyperthermia and sweating, signs of 
respiratory distress, frequent yawning, and nasal congestion. GI disturbances include poor 
feeding and excessive sucking, vomiting, and loose or liquid stools. 
 The scale should be completed q4hours and if 3 scores >=8 or average of 2 scores >12, 
pharmacological treatment may be initiated. The article with the most up to date modified 
Finnegan scale is linked on the PedsCases website.  
Other scoring systems that you may run into include Ostrea, Lipsitz, Rovers and NNNS- the 
Neonatal Intensive Care Unit Network Neurobehavioral Scale. 
Since the signs of NAS on all scoring systems are non-specific it is important to consider other 
causes of symptoms including sepsis, hypoglycemia, hypocalcaemia, hyperthyroidism or 
intracranial hemorrhage to name a few. Notably congenital hypothyroidism can mask NAS 
signs. 
 
Investigations 
Other objective testing can also be used for prenatal drug screening. This includes:  

1. Urine toxicology assays; but be aware false negatives are common 
2. Meconium analysis which can be very sensitive in detecting use in the  last 2 trimesters 
3. Hair analysis which is the most sensitive of the three methods, especially for 3rd trimester 

drug use.  

Testing of the baby implies testing of the mother and many institutions will get consent from the 
mother prior to testing the child. However, this is often unnecessary as many mothers are 
forthcoming with substance use histories if presented in a supportive light for their child and 
themselves. 
Maternal drug abuse may also be associated with IV drug use and unsafe sexual practices. 
Consider testing infants, or preferably the mother near the time of delivery, for sexually 
transmitted infections including HIV, Hepatitis B and C, and syphilis if there has been 
incomplete maternal testing prior. Child protection services may also need to be contacted if 
safety is a concern. This is often done in conjunction with the unit social worker, who can best 
assess the social situation. 
 
Treatment 
The mainstay of treatment for most babies with NAS is non pharmacologic treatment. This 
includes monitoring of feeding, growing, and sleeping habits in addition to minimizing 
environmental stimuli. Breast feeding is supported in women who are undergoing substance use 
treatment although contraindications include women with ongoing drug abuse or HIV infection. If 
a mother is on SSRIs while breast feeding, the newborn should be monitored for uneasy sleep, 
irritability, and poor feeding. These adverse events are more common with sertraline and 
fluoxetine and the 2009 NeoReviews article by Burgos and Burke recommends that mom “pump 
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and dump” breast milk 8-9 hours after drug dosing when milk SSRI concentrations peak. 
Another approach is to use the SSRI in the breastmilk as a way to expose the infant to smaller 
doses and help with the withdrawal. Frequent small feeding providing 150-250 cc/kg/day is 
recommended. Environmental modifications include swaddling and placing neonates in areas 
with minimal noise or light disturbances. Supporting the mother and family is an additional 
important part of treatment and often requires good partnerships with the maternal physician, 
social work, and community resources. 
If nonpharmacological treatment is done correctly only a few babies with NAS will need 
pharmacological intervention.  
Pharmacologic treatment is typically started if 3 scores >=8 or average of 2 scores >12 on the 
Finnegan scale. 
The principle behind treatment is to prevent withdrawal symptoms by administering the same 
class of drug causing the withdrawal although no optimal treatment has been established. Some 
of the most common pharmacologic agents used include: 

-‐ PO morphine as a  1st line opioid treatment 
-‐ Phenobarbital is a 2nd line opioid treatment but can be used 1st line for multi-drug use 

Commonly, institutions have their own protocols for treatment and a rule of thumb is to increase 
the dose by 20% every 8 hours until symptoms are controlled.   
Opioid receptor antagonists, such a naloxone, should not be used to control respiratory 
depression secondary to opioids as they can induce withdrawal symptoms and seizures. 
Mechanical ventilation and supportive care should be used instead.  
Weaning of pharmacologic treatment is also directed by Finnegan scores and facility protocols 
and is highly individualized as every infant responds differently to the substances they are 
exposed to. A rule of thumb is to decrease the dose by 20% every other day while maintaining 
adequate symptom control. The weaning process can last weeks to months. This process can 
occur in hospital but also may occur at home if a stable weaning schedule can be established 
and the parents are comfortable and reliable in medication delivery with good support from a 
medical professional. 
 
Epidemiology 
 NAS is an important public health issue with an increasing number of women taking 
medications for chronic pain and mental illness, and non-prescription uses. In 2009, there was 
approximately 1 infant born per hour in the United States with signs of drug withdrawal. The 
incidence of NAS in Canada has been on a steady rise. Treatment of NAS is multifaceted 
including maternal, baby, and community support that includes elements of prevention, 
identification and support for those at risk, and interdisciplinary measures to support the 
maternal- child dyad through  pregnancy, early life, and into childhood.  
 
Case Review 
In our case review there was a positive history of ongoing SSRI use for depression. In addition 
to clarifying this information with the mother, it would be important to elucidate any recent opioid 
or substance use, whether recreational or prescription, given her past history. It would be 
prudent to inquire about other substance use and high risk behaviors including intravenous drug 
use and unsafe sexual practices. 
Depending on what information is given it may be necessary to admit the neonate to the NICU 
for observation and contact social work or child protection services for support.  
 
Summary 
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-‐ NAS should be considered in any symptomatic neonate with a history of in-utero 
exposure to substances that can produce dependence such as opioids, SSRIs, alcohol, 
and cocaine 

-‐ The Finnegan Scoring System is the most commonly used tool to guide screening and 
management of NAS but was developed for use with opioid withdrawal and may have 
limitations 

-‐ Non-pharmacologic treatment includes reducing excess external stimuli, such as 
swaddling, gentle handling, and minimizing light and sound 

-‐ If pharmacotherapy is indicated, oral morphine is the preferred agent 
-‐ Maternal substance use may be correlated with other high risk behaviors that can impact 

the neonate and need to be investigated 

 
References 
 (2009). Neonatal Abstinence Syndrome. In A. I. Dipchand, J. N. Friedman, S. Gupta, Z. 
Bismilla, & C. Lam, The Hospital for Sick Children Handbook of Pediatrics 11th edition. Elsevier 
Canada. 
Burgos, A. E., & Burke Jr, B. L. (2009). Neonatal Abstinence Syndrome. NeoReviews , 222-229. 
Hamdan, A. H. (2014, August 11). Neonatal Abstinence Syndrome. Retrieved from Medscape: 
http://emedicine.medscape.com/article/978763-overview 
 
 
 
  


