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OBJECTIVES
• Impact of Opioid abuse Epidemic on pregnant population in 

USA.
• Neonatal Abstinence Syndrome epidemiology, demographics

pathophysiology, clinical presentations and diagnosis.
• Pharmacologic and non-pharmacologic therapies.

NASTOP program at Rutgers/NJMS/UHNJ.
• Follow up, outcome of the newborn infants with Neonatal 

Abstinence Syndrome.

• Financial Disclosure:
None







Drug Abuse Among Pregnant Women 









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, multi 
organ failure, hypertension, ischemic visceral 
damage.



NEONATAL COMPLICATIONS
• Prematurity
• Perinatal depression
• Growth retardation
• Infection
• Ischemic organ injury
• Hypertension
• Arrhythmia
• Seizures
• SIDS

• Poor state control
• Congenital anomaly
• At risk for future abuse and 

neglect
• NAS



Neonatal Abstinence Syndrome 
• 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





In 2019 …1 baby was born with NAS every 15 
minutes
CDC(MMWR) January 11- 2019











Coding for Intrauterine Substance Exposure and Neonatal Abstinence Syndrome. NO 
ICD CODE FOR NAS





Mechanism of Neonatal Drug Withdrawal

• Opiates can easily cross the placenta
• Placental permeability increases with gestation and poly substance abuse
• Opiates has prolonged half life in fetus
• Opiates can easily cross the fetal blood brain barrier
• Placenta is more permeable to synthetic than semi synthetic  Opiates 
• The pathophysiology of opioid withdrawal is more complex in neonates because of 

immature neurologic development, impaired neurologic processing and complex 
Maternal-Fetal-Placental pharmacokinetics



Mechanism of Neonatal Drug Withdrawal in Preterm Neonates

• Lower incidence and severity of withdrawal in preterm 
neonates.

• Shorter gestation decreased cumulative exposure
• Decreased transmission due to low placental permeability 
• Decreased morphine clearance and excretion because of 

immaturity of the kidneys and liver
• Decreased fatty tissues in preterm infants (methadone is 

accumulated in fatty tissue)
• Decreased receptor development and decreased receptor 

sensitivity.



Adapted from Pediatrics vol 134, number 2 Aug 2014 

Mechanism of Neonatal Drug Withdrawal
• After birth lack of opioids in a chronically stimulated fetus increases activity in the opioid 

receptors, affecting the production of neurotransmitters through a cascade of events.



Kocherlakota. Pediatrics July 2014



Number 711 (Replaces Committee Opinion Number 524, May 2012, 2017. Reaffirmed 2021)
Committee on Obstetric Practice
American Society of Addiction Medicine
The Society of Maternal–Fetal Medicine endorses this document. This Committee Opinion 
was developed by the American College of Obstetricians and Gynecologists’ Committee on 
Obstetric Practice in collaboration with committee members Maria A. Mascola, MD, MPH; 
Ann E. Borders, MD, MSc, MPH; and the American Society of Addiction Medicine member 
Mishka Terplan, MD, MPH.

•Early universal screening, brief intervention (such as engaging the 
patient in a short conversation, providing feedback and advice), and 
referral for treatment of pregnant women with opioid use and opioid 
use disorder improve maternal and infant outcomes.

•Routine screening should rely on validated screening tools, such 
as questionnaires, including 4Ps, NIDA Quick Screen, and CRAFFT 
(for women 26 years or younger).

Maternal Universal Screening





MATERNAL 
self reporting is  
UNRELIABLE

Targeted
Toxicological 

screening
VS

Universal
Toxicological 

screening



NEONATAL 
SCREENING





SIGNS OF 
DRUG 

WITHDRAWAL



ASSESSMENT OF DRUGWITHRAWAL



NAS Scoring Tools

• Original Finnegan- 32 items/scoring 1-5
• Tx initiated for ≥ 8 on 3 consecutive scores

• Modified Finnegan- 21 items/scoring 1-5
• Eliminated dehydration, levels of excoriation
• General accepted treatment threshold:

• ≥ 8 on 3 consecutive scores
• ≥ 12 on 2 consecutive scores

• Finnegan focuses on symptom severity

• Eat, Sleeps, Consoles Model
• Focuses on infant’s function (ability to eat, sleep or console    
related to NAS symptoms) and maximizing non-pharmacological 
care



Eat, Sleep, Console (ESC)

The tool is guided by the infant’s clinical signs of withdrawal through 
evaluation of an infant’s ability to eat ≥1oz or breastfeed well, sleep 
undisturbed ≥1 hour, and be consoled >10 minutes 

If these criteria are not met, the medical team meets, assesses the 
environment and non pharmacologic approaches, and considers initiating 
or escalating pharmacotherapy. 

ESC is appealing because of its ease of use and simplicity but has not been 
studied outside of quality improvement initiatives. It remains somewhat 
unclear, for example, if improvements in length of hospital stay are 
attributable to the ESC approach itself or to better adherence to 
nonpharmacologic approaches, which can also reduce length of stay.



Which Tool is Right?

• Not necessarily a “right” tool.

• Key is consistent use and standard education of tool

• Use of a non-pharmacological bundle along with NAS tool 
is essential

• Correlation with patient data, exam and scoring trends are 
a must



• MANAGEMENT 

















University Hospital NASTOP For NAS Babies





Reducing Length of Stay with Implementation of a 
Standardized NASTOP Protocol
Balaji Sutharsanam MD, Rohit Josyabhatla MD, Aayush Gabrani MD, 
Salma Ali MD

Introduction
Using a standardized NASTOP protocol has been shown to reduce length 
of stay, decrease hospital resource utilization and improve consistency of 
care between practitioners. 

Aim
To demonstrate that the implementation of a standardized NASTOP 
protocol reduces the length of pharmacological therapy in neonates



NASTOP Protocol Overview:
Non-Pharmacological Treatment

– Non-pharmacologic Interventions
– Rooming-in
– Parent/caregiver presence
– Holding by parent/caregiver/cuddler
– Skin to skin
– Safe swaddling
– Optimal feeding
– Quiet, low light environment
– Non-nutritive sucking
– Rhythmic movement
– Additional help
– Visitor limitation
– Clustering care
– Parent/caregiver self-care
– Cuddlers



NASTOP Protocol Overview

• Pharmacological Treatment
• Initiation
• Morphine PO; 
• Finnegans scores >8 TWO times or >12 ONE time
• Escalation
• If scores 9-12 increase by 0.02mg/kg/dose; if >12 then 

increase by 0.04mg/kg/dose
• Weaning
• Wean every 24 hours by 10 percent of stabilization Morphine 

dose
• Discharge
• Discharge after 48 hours without Morphine



Results:

Outcomes Pre- Protocol n=19 Post-Protocol n=21 P-Value

• Length of Stay (Mean) • 42.58 • 19.46 • 0.02

• Length of NAS Pharmacotherapy 
(Mean) • 36.47 • 10.53 • 0.03
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Discussion: 
• Implementing a standardized NASTOP protocol significantly reduced the mean length of stay and mean duration 

of pharmacological therapy in infants affected by NAS.
• These results are likely due to reduced variation between providers in their management of NAS. 
• Non-pharmacological therapies were used on all infants diagnosed with NAS.
• At University Hospital, Morphine is the drug of choice for all physicians but Escalation, Back slide and 

Weaning of morphine vary between providers.
• This protocol provided definitive criteria for escalation, back slide and weaning of morphine. 
• This protocol also provided criteria for initiation of adjunct therapy (Phenobarbital). 
• The results also demonstrate that there was a decrease in the use of phenobarbital.
• This protocol also empowered the nurses to reach out to physicians to implement timely management of care and 

to discuss the plan of care with the families as per protocol.



Conclusions:
• Standardized, locally adaptable NAS treatment protocols such 

as NASTOP may reduce treatment duration, cost of 
hospitalization, and medication exposure while supporting 
equitable NAS care delivery. 

• Pragmatic adaptation of evidence-based models is essential 
to improve outcomes across heterogeneous NICU 
environments.

• This outcome among infants managed by providers at 
University hospital with NASTOP treatment protocol was 
sustained over last few years for more than three PSDA 
cycles. Phenobarbital use decreased to zero during these 
cycles, reflecting timely morphine titration guided by protocol 
helps in reduction of polypharmacy.



Conclusions:
• NAS and Drug use in pregnancy is on the rise
• Up to 50% NICU beds are occupied for NAS babies
• $1.5 billion/year, $93000/admission cost 
• Lack of standardized protocols for management of these 

mother and babies
• NAS signs occur from Day 3-7 unidentified babies, ER visits 

fever, seizures, dehydration, SIDS, expansive work up, CT, 
MRI LP

• Demographics white, urban and suburban, insured
• UH study decrease LOT from 36-10 days
• Aim to share UH experience at HOSPITAL, SYSTEM AND 

STATE LEVEL



Goal: Standardization of process 

• Develop and implement a standardized process for 
identification, treatment and management of an infant with 
NAS.

• Standardization of toxicology screening criteria for both 
mother and baby.

• Standardization of scoring with modified Finnigan tool with 
improved consistency between providers by proper training.

• Standardization of protocol bundles breast feeding, rooming 
in, nonpharmacological and pharmacological treatment, 
nutritional support, discharge planning and long term 
developmental follow up care.

• Creating a culture of compassion, understanding and healing 
for mother infant dyad affected by NAS 



GOAL:
If University Hospital 
can reduce the length 
of treatment from 38 
days to 10 days, can 
this result be 
achieved by other 
systems?



OUTCOME
• Between 2007 and 2012 an estimated 21,000 pregnant women 

annually abused opioids during their pregnancy

• At least 2 million children have a parent who uses illicit drugs, 
including opioids

• Children under 18 live in homes where householders are 
grandparents, other relatives or foster care, leading to increase risk 
of child abuse and neglect.

• Results in oppositional, defiant behavioral problems at school 
increased ADHD, PTSD referrals, suspensions or expulsions and 
life-time juvenile and adult criminal acts and drug abuse.



OUTCOME

• 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



OUTCOME



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, testing and treatment
• Neonatal screening, testing Universal vs Targeted
• Educational and Intervention Program, public and physicians
• Statewide enrollment in Quality Collaborative
• Guideline for Screening, Testing and Treatment



Contact information:

Salma Ali MD
Associate Prof Pediatrics
Neonatal-Perinatal Medicine. 
Rutgers/NJMS/UHNJ

Email: 
alisa@njms.Rutgers.edu
Office # 973-972-7864

mailto:alisa@njms.Rutgers.edu


To register for continuing education for today’s webinar:
Physicians, physician assistants, nurses, nurse practitioners, dentists, pharmacists, other: knockoutday.drugfreenj.org/feb26

EMT: KnockOutDay.DrugFreeNJ.org/EMT
Athletic Trainers: KnockOutDay.DrugFreeNJ.org/Trainers

UPCOMING WEBINAR
Addressing Pain in All Stages of Life

11 a.m. Thursday, March 26
Register at KnockOutDay.DrugFreeNJ.org/events 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	OPIOID EPIDEMIC & PREGNANCY�NEONATAL ABSTINENCE SYNDROME�NASTOP TREATMENT PROTOCOL
	OBJECTIVES
	Slide Number 8
	Slide Number 9
	Drug Abuse Among Pregnant Women 
	Slide Number 11
	Slide Number 12
	Slide Number 13
	MATERNAL COMPLICATIONS
	NEONATAL COMPLICATIONS
	Neonatal Abstinence Syndrome �
	Slide Number 17
	In 2019 …1 baby was born with NAS every 15 minutes�CDC(MMWR) January 11- 2019
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Coding for Intrauterine Substance Exposure and Neonatal Abstinence Syndrome. NO ICD CODE FOR NAS
	Slide Number 24
	Mechanism of Neonatal Drug Withdrawal
	Mechanism of Neonatal Drug Withdrawal in Preterm Neonates
	Mechanism of Neonatal Drug Withdrawal
	Slide Number 28
	Maternal Universal Screening
	Slide Number 30
	MATERNAL �self reporting is  UNRELIABLE
	NEONATAL SCREENING
	Slide Number 33
	SIGNS OF DRUG WITHDRAWAL��
	ASSESSMENT OF DRUGWITHRAWAL
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Reducing Length of Stay with Implementation of a Standardized NASTOP Protocol�Balaji Sutharsanam MD, Rohit Josyabhatla MD, Aayush Gabrani MD, Salma Ali MD�
	NASTOP Protocol Overview:�
	NASTOP Protocol Overview
	Results:
	Discussion: 
	Conclusions:
	Conclusions:
	Goal: Standardization of process 
	GOAL:
	OUTCOME
	OUTCOME
	OUTCOME
	PUBLIC HEALTH INTERVENTIONS
	Slide Number 62
	Slide Number 63

