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Objectives

‣Describe the opioid epidemic as it relates to 
infants

‣List methods to support infants with NOWS

Presenter
Presentation Notes
I have two main objectives,
First is to briefly describe the opioid epidemic as it relates to infants
Second is to spend the bulk of my time listing methods to support infants with NOWS
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Neonatal Opioid Withdrawal Syndrome 
(NOWS): 

withdrawal experienced by a newborn due to 
prenatal opioid exposure

Presenter
Presentation Notes
This change has been made since clinical experience has shown that the most significant neonatal withdrawal is from infants exposed to opioids, opposed to other drugs that cause withdrawal but are not opioids. 
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Opioid Crisis 2019

National Center for Health Statics, National Vital Statistics System, Mortality

Presenter
Presentation Notes
To address the first objective in describing the opioid epidemic, I found it helpful to look at the Vital Statistic graph generated by the CDD.
This is the latest data from the CDC showing the dramatic increase in opioid use over the decade from 1999-2019. In 2019 had nearly 50,000  opioid related deaths in the US. We all have been told this number is only increasing during the COVID 19 pandemic.
Since this number is increasing in adults, including pregnant women, it is an obvious correlate that more infants are being born with symptoms of opioid withdrawal.
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1 infant is diagnosed with NOWS every 15 minutes
Patrick and Lorch 2021

Presenter
Presentation Notes
Old data from 2016 approximates 1 infant every 15 minutes is diagnosed with NOWS
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PA’s NOWS incidence increased >1000% in 10 years
Patrick and Lorch 2021

Presenter
Presentation Notes
Data from Pennsylvania alone shows the incidence of NOWS is 1000% higher than a decade ago. It is certain that all of us in this room will need to manage infants with this medical condition.
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NOWS: Case Presentation

‣35 week gestation infant born by repeat c-section to a 26 year old 
G4P3 female on Suboxone for MAT.
• Limited prenatal care
• Daily cigarette smoker
• Paroxetine (Paxil) for anxiety/depression
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NOWS: Treatment Support

‣What to treat
• Opioids
• Non-narcotic drugs

‣When to treat

‣How to treat
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Non-narcotic Withdrawal
Drug Signs
Alcohol Poor sleeping pattern, hyperphagia, diaphoresis

Barbiturates Irritability, severe tremors, hyperacusis, diarrhea, 
increased tone, hyperphagia, vomiting

Caffeine Jitteriness, vomiting, bradycardia, tachypnea
Diazepam (Valium®) Hypotonia, poor suck, hypothermia, apnea, hypertonia, 

hyperreflexia, tremors, vomiting, tachypnea
SSRIs – (e.g. Celexa®, 
Lexapro®, Prozac®, 
Paxil®, Zoloft®)

Irritability, tremors, poor suck, feeding difficulty, 
hypertonia, tachypnea, sleep disturbance, 
hypoglycemia, seizures

Hudak ML and Tan RC et al. 2012

Presenter
Presentation Notes
The following is a short list of medications known to cause neonatal psychomotor behavior similar to narcotic withdrawal. This list is certainly not inclusive, but I think gives a nice illustration of common mimickers such as Caffeine. Antidotal, one the top offenders is the selective serotonin reuptake inhibitors. You see it can cause symptoms such as tremors, poor suck with feeding difficulties, hypertonia, sleep disturbances, and even seizures…all the exact signs of narcotic withdrawal. What is also important to note, illicit substances that are not on this list, such as cocaine, which do not cause symptoms of withdrawal.

What complicates treating withdrawal, weather from a narcotic or a non-narcotic, is that they can often be found with co-exposure.
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NOWS: Co-exposure

‣The risk of NOWS increases 30-60%
• Antidepressants
• Benzodiazepines
• Gabapentin

‣Marijuana co-exposure increases NOWS

Sanlorenzo et al 2018

Presenter
Presentation Notes
Literature suggests opioid exposure with the following substances can increase the symptomatology of NOWS by 30-60%; antidepressants (inclusive of the SSRIs), benzodiazepines, and gabapentin.
MJ is another co-exposure on the rise that increasing the incidence of NOWS. Understandable, quantification of it’s use has been harder to illicit in research. As MJ becomes more accessible, it is predicted that it’s complication in NOWS will only rise. 
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NOWS: Treatment Support

‣What to treat

‣When to treat
• Onset of drug withdrawal
• Patient specific factors

‣How to treat
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Non-narcotic Withdrawal

Drug Onset Duration
Alcohol 3-12 h 18 mo
Barbiturates 1-14 d 4-6

Caffeine At birth 1-7 d
Diazepam (Valium®) Hours-weeks 8 mo

SSRIs – (e.g. Celexa®, Lexapro®, 
Prozac®, Paxil®, Zoloft®)

Hours-days 1-4 wk

Hudak ML and Tan RC et al. 2012
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Opioid Withdrawal

Drug Onset Duration
Heroin 24 hr

6 monthsMethadone 24-72 hr
(5-7 days)

Hudak ML and Tan RC et al. 2012

Presenter
Presentation Notes
Withdrawal timing usually correlates with half life. Medications with shorter half life have a shorter time to withdrawal.

Medication specific factors can play into timing of withdrawal such as polypharmacy and medication half life, but patient specific factors are as important when considering withdrawal symptoms.  
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NOWS: Case Presentation

‣35 week gestation infant born by repeat c-section to a 26 year old 
G4P3 female on Suboxone for MAT.

Presenter
Presentation Notes
Remembering our case, this infant was a 35 week, late premature infant.
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NOWS: Preterm Infants

‣Preterm infants have less severe withdrawal symptoms
• Immature P450 systems
• Limited dendritic connections
• Decreased opiate exposure
• Decreased placenta transfer

Dysart K et al 2007

Presenter
Presentation Notes
Immaturity of P450 system where methadone is metabolized
Neuronal development that is key for opiate action
Placenta is not as thin, less placental transfer, less unbound methadone to protein

Timing of birth is as important to understand as the timing of treatment…When should treatment begin.



16

NOWS: Treatment Timing

‣NOWS treatment must begin before the infant is born
• MAT
• Pregnancy counseling and monitoring
• Links to community resources
• Breast feeding support
• Parental education

Presenter
Presentation Notes
For these reasons it is paramount to begin support and education early.
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NOWS: Case Presentation

‣35 week gestation infant born by repeat c-section to a 26 year old 
G4P3 female on Suboxone for MAT.
• Limited prenatal care
• Daily cigarette smoker
• Paroxetine (Paxil) for anxiety/depression

Presenter
Presentation Notes
It is important to note that our Mother had limited prenatal care, and therefore decreased time for prenatal education. This occurs with unfortunate frequency in many of these similar type of cases. However it is clear that this infant will need to be observed for withdrawal.
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NOWS: Treatment Support

‣What to treat

‣When to treat

‣How to treat
• Non-pharmacological support
• Pharmacological support

Presenter
Presentation Notes
Our last arm of treatment support looks into how to treat these infants.
There is emerging quality evidence that has changed the way we treat NOWS infants in the last decade. There is a huge movement to first maximize care with non-pharmacological therapy. 
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NOWS: Non-pharmacological Care

‣Keeping mother/infant dyad together
• Rooming-in

‣Breastfeeding support
‣Location of therapy

• Limit light exposure
• Limit noise
• Cluster care

Wachman et al. 2018

Presenter
Presentation Notes
The following are the pillars of non-pharmacological therapy, keeping mother and infant together which is best accomplished by allowing the mother to room-in with the infant, breast feeding along with support for breast feeding as we had discussed earlier, and choosing a purposeful location for care where environmental triggers such as light, noise, and clustered care can be controlled.

There is no standard of care for quality measures that should be taken. In a 2020 Cochran review on non-pharm care, there is limited evidence based data that correlates improving quality measures to improve outcomes.
Most outcomes are length of stay…little known about long term outcomes.
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NOWS: Non-pharmacological Care

‣Keeping mothers and infants together should be the mainstay of 
non-pharmacological care
• Decreases duration of opioid therapy
• Decreases length of stay
• Decreases hospital costs

Wachman et al. 2018

Presenter
Presentation Notes
Although there is little evidence to suggest which quality measures should be the emphasis in NOWS support, all providers agree keeping the mother and the infant together should be prioritized for the following reasons:
Decreases duration of opioid therapy, decreases length of stay, and decreases hospital costs.
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NOWS: Non-pharmacological Care

‣Keeping mothers and infants together should be the mainstay of 
non-pharmacological care
• Providing quiet spaces
• Providing parental sleep spaces
• Providing meals
• Providing MAT medications
• Lactation support
• Parental education
• Alternate care givers

Wachman et al. 2018

Presenter
Presentation Notes
Keeping Mother/infant dyad together also requires effort in other aspects including: providing quiet
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Osteopathic Tenet NOWS Support

Rational treatment is based upon an understanding of the basic principles
of body, unity, self-regulation, and the interrelationship of structure and 

function

Presenter
Presentation Notes
All of the these non-pharmacological supports are support under the tenet of 
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NOWS: Case Presentation

‣35 week gestation infant born by repeat c-section to a 26 year old 
G4P3 female on Suboxone for MAT.
• Initial hospital course complicated by:

– poor feeding
– high tone
– hypoglycemia

Presenter
Presentation Notes
In our case, the infant had complications on day one that included poor feeding, high tone, and hypoglycemia. Having just transitioned to ESC, non-pharm supports were increased including PT/OT consult for soothing strategies for the parents, applauding their tireless efforts to hold the infant and provide frequent feeds and constant skin to skin, as well as a plan for supplementation and lactation support.

In the end after consultation and collaboration with NICU, the infant was able to remain with parents in Nursery for the initial hospitalization where breast feeding was best supported.

Yet, not all infants can have this success story. There will be a portion who will need pharmacological therapy.
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NOWS: Pharmacological Support

‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Presenter
Presentation Notes
The goal of pharmacological therapy is to limit severe symptoms, such as seizure and death. 
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NOWS: Pharmacological Support

Morphine‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Presenter
Presentation Notes
I think it is important to understand which medications have been chosen for NOWS and understand their MOA.
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NOWS: Pharmacological Support

‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Presenter
Presentation Notes
This is the same receptor that Bup and Methadone work on.
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NOWS: Pharmacological Support

‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Presenter
Presentation Notes
The difference is that Bep and Methaode are agonist, bep being  a partial agonist and Methadone a full agonist
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NOWS: Pharmacological Support

‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Presenter
Presentation Notes
Clonidine and Phenobarbital are typically used as adjunctive therapies when the top three are maximized (usually in the cases of polypharmacy) Clonidine works on the alpha 2 adrenergic receptor
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NOWS: Pharmacological Support

‣Morphine
‣Buprenorphine
‣Methadone
‣Clonidine
‣Phenobarbital

Phenobarbital

Postsynaptic Terminal
GABA Receptor

Presenter
Presentation Notes
And phenobarbital on the post synaptic terminal of the GABA receptor. It is not yet known which pharmacological therapy provides the best long term outcomes. There are mixed results on short term outcomes including length of stay, but there has been no standardization of therapy to give guidance. Experts in the field are currently looking to create a RCT to investigate this very question.
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NOWS: Case Presentation

‣35 week gestation infant born by repeat c-section to a 26 year old 
G4P3 female on Suboxone MAT
• Readmitted 1 week later to pediatrics unit for excessive weight loss

Presenter
Presentation Notes
Again returning to our case, our infants story did not end with hospital discharge. Recongnizing symptoms may persist for 6 months, this infant was readmitted to the Peds floor for observation due weight loss and need for hydration. As I briefly mentioned, most studies have looked at the short term outcomes of LOS and readmission, but little is known about the long term outcomes of these children.

This is a great case to point out some nuances of NOWS, as well as highlight that the best course of action is still to be discovered and many knowledge gaps remain.
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NOWS: Knowledge Gaps

‣Standard definition
‣Standard scoring system

• Finnegan scoring system
• Eat, Sleep, console

‣Preferred pharmacological therapy
‣Evidence based quality measures

Patrick and Lorch 2021
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Summary

‣Support for NOWS begins prior to the infant being born

‣Successful NOWS therapy prioritizes the Mother/Infant dyad

‣Ongoing research is needed to understand optimal care for 
infants with NOWS
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