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What is NAS?

 Infants born to mothers taking some medications during 
pregnancy may develop symptoms after delivery upon 
cessation of exposure

 These symptoms (neurological, gastrointestinal, respiratory) 
are a complex known as Neonatal Abstinence Syndrome (NAS)

 Neonatal withdrawal symptoms have been noted to occur 
following prenatal exposure to several drug classes: 
– Opioids
– Benzodiazepines
– Mood-stabilizing medications
– Selective serotonin reuptake inhibitors 
– Nicotine 

Kraft, W. Van Den Anker, J. (2012). Pharmacologic Management 
of the Opioid Neonatal Abstinence Syndrome, Pediatr Clni N Am 59, 1147 -

1165

A schematic illustration of the mechanism of opioid withdrawal in neonates. 

Prabhakar Kocherlakota Pediatrics 2014;134:e547-e561

©2014 by American Academy of Pediatrics
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Commentary on Reporting

Babies should not be stigmatized as “addicts”

–behavioral and compulsivity components do not apply

They should be considered to be “drug-exposed”

The phenomena of “tolerance” and “withdrawal” are 
normal physiologic responses to drug exposure and 
drug discontinuation

Slide adapted from Mark L. Hudak, MD
Improving Outcomes for Substance-Exposed Infants and Families 

A Kansas Plan for Prevention and intervention
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Is NAS a Real Problem?

 Increase in the prevalence of NAS; varies by state and study

– 1.2  - 5.9 per 1000 hospital births; 2000-2012
 Patick, SW et al.J Perinatol 2015; 35:350-355

– 7 - 27 per 1000 NICU admissions; 2004-2013
 Tolia VN et al. N Engl J Med 2015;372:2118-2126 addresses a study of 299 clinical sites (making up 33 states)

 Local; 16 /1000 NICU admits, 2/1000 births; 80% increase 
over 5 years

 National Average LOS for NAS requiring tx ~ 19 days

Tolia VN et al. N Engl J Med 
2015;372:2118-2126.

A. Annualized Neonatal 
Intensive Care Unit (NICU) 
Admission Rates for  
Neonatal Abstinence 
Syndrome

B. Median Length of Stay, 
According to Year. I bars in 
represent interquartile 
ranges 
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Increased Prevalence of Opioid Abuse 
Parallels Increased Incidence of NAS

 Illegal drugs

 Prescription drugs

 Populations merge

– People can illegally acquire prescription drugs

– Start with prescription drugs and devolve to illegal drugs

– Start with illegal drugs, and evolve to programs using 
prescription drugs

 Methadone 

 Subutex/Suboxone (Buprenorphine) 

Abuse of Prescription Drugs

 Prescription drugs of abuse
– Opioids

– Stimulants

– Central nervous system (CNS) depressants

 Factors contributing to severity of prescription drug 
crisis  
– Drastic increase in the number of prescriptions written

– Greater social acceptability for using medications

– Aggressive marketing by pharmaceutical companies 
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With efforts to quantify 
(confounded by charting) it 
seems that in Kansas some 
rural areas have a greater 
incidence than some urban; 
incidence per 1000 births, rural 
0.2-3.1, urban 2.4-2.8

12
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Gregory L. Kirk, MD Psychiatrist
addiction news, addiction opinion, and public health RMPC 

www.drugabuse.gov/about-nida/legislative-
activities/testimony-to-congress/2016/Americas-
addiction-to-opioids-heroin-prescription-drug-abuse

Opiod Prescription Dispensed by US Retail Pharmacies 
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www.drugabuse.gov/about-nida/legislative-
activities/testimony-to-congress/2016/Americas-addiction-to-
opioids-heroin-prescription-drug-abuse

America’s Addiction to Opioids: Heroin and Prescription Drug Abuse

16
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How to Support Babies

 Not all babies exposed in utero will have NAS

 Caregiver education is essential, all members of team

– Consistent care

– Consistent scoring 

 NAS can be treated with “Comfort Measures” alone

 When needed pharmacological tx goal: symptom 
relief

• Weight gain

• Avoid seizures

• Sleep

Pediatrics
June 2017, VOLUME 139 / ISSUE 6
http://pediatrics.aappublications.org/content/139/6/e20163360
An Initiative to Improve the Quality of Care of Infants With Neonatal Abstinence 
Syndrome
Matthew R. Grossman, Adam K. Berkwitt, Rachel R. Osborn, Yaqing Xu, Denise A. 
Esserman, Eugene D. Shapiro, Matthew J. Bizzarro

Simplified Assessment of Infants
“We discontinued use of FNASS scores to guide pharmacologic management on the 
inpatient unit (FNASS was still used in the WBN and NICU). Instead, we developed 
and used our own functional assessment focused on 3 simple parameters: the 
infant’s ability to eat, to sleep, and to be consoled. If the infant was able to 
breastfeed effectively or to take ≥1 oz from a bottle per feed, to sleep undisturbed for 
≥1 hour, and, if crying, to be consoled within 10 minutes, then morphine was neither 
started nor increased regardless of other signs of withdrawal. If the infant did not 
meet these criteria, staff first attempted to maximize nonpharmacologic
interventions; if these attempts were unsuccessful, morphine was initiated or 
increased”.
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Supporting the Families 
Supports the Baby

 Family education during the pregnancy 

 Collaboration between hospital care team and prenatal 
outpatient OB team prior to delivery is essential

 Family and provider education regarding non-narcotic 
treatment of pain before, during and after birth is crucial

 Support of mothers during pregnancy regarding drug 
rehab, or just a stable environment can be beneficial to 
both mom and baby, and may result in the best outcome 
for both
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This Amazing Program via VON

Highlights From the AAP Clinical Report

1. Consensus protocol for maternal screening for substance abuse and 
evaluation/management of infants at risk for or with signs of withdrawal.

2. Emphasis on non-pharmacologic support.

3. Standardization of assessment of clinical signs. 

4. Caution about initiating pharmacologic treatment.

5. Optimal threshold score for initiating treatment is unknown.

6. Encouragement of breastfeeding when indicated.

7. Pharmacologic treatment, when needed, with opioids.  Absolute 
indications include seizures, feeding intolerance, dehydration/poor weight 
gain.

8. Duration of in-hospital observation; outpatient follow-up.

Hudak ML, Tan RC, Committee on Drugs, Committee on Fetus and Newborn.  Pediatrics 2012; 129:e540-60
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Key Factors in NAS Care

• Standard process for identification, evaluation, treatment and 
discharge

• NAS Protocol to Guide Consistent Care/ address site of care

• Nursing Education/Universal education and training

• Family Education

• Comfort Care

• Scoring Consistency/Consistent Timing of Scoring

• Consistency in Treatment

• Breast feeding and Pharmacologic Protocols

• Education regarding non-narcotic methods of pain relief

• Family centered, trauma informed programming for women prior 
to giving birth, continuing in the post partum
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SMMC Data Showing the Benefits of the 
NAS Program

Decreased Treatment and NICU Admissions 
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Pharmacologic 
Treatment 
Algorithm

Other Centers’ NAS Work
St. Lukes South:
V Murthy, MD; L Thurlow, APRN

Overland Park Regional Medical 
Center: 
L. Salder, RN; J Howlett, MD; A Longhibler, RN

Stormont‐Vail Regional Health 
Center:
K Brey,MD; S Crouch, MD; M Navarro, MD;  
D Salsbury, APRN

Olathe Medical Center:
J Howlett, MD; L Neyens, RN

University of Kansas Medical 
Center:
C Weiner, MD; M Parrish, MD; P Vishal, MD;                                
T Kilhenny DNP, APRN

Menorah Medical Center:
D Oberdorf, RN; J Howlett, MD; J Espy RN

Wesley Medical Center:                           
B Blume, MD; D Lyman RN; L Gwyn MD; S Kuhlmann DO; K 
Hommertzheim RN; F Hampton MSN, RN; P DelmoreMSN, RN

•Prenatal consult program, standardized NAS protocol, 
pharmacologic protocol. Revisiting approach after completing 
site visit at Yale

•VON Designated Center of Excellence in NAS Training and 
Education, participated in VON NAS iNICQ, standardized NAS 
protocol, nursing education, pharmacologic protocol

•Staff education focused on Finnegan scoring and parent 
involvement, standard morphine weaning approach, NAS 
parenting letter encouraging participation. Data notes 
decreased LOS to 24 days in 2016

•Standardized NAS and pharmacologic protocols

•Multidisciplinary NAS taskforce formed with sub‐committees 
focusing on the obstetrical patient, non pharmacologic 
treatment protocol, OT/speech involvement, standard NAS 
education

•Standardized NAS and pharmacologic protocols

•Standardized NAS protocol, broad based education, ongoing 
NAS data collection, participated in VON NAS iNICQ
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29
Slide adapted from Mark L. Hudak, MD
Improving Outcomes for Substance-Exposed Infants and Families 
A Kansas Plan for Prevention and intervention

30

Norway Study: 1991‐1996 vs. 2004‐2008

Slide adapted from Mark L. Hudak, MD
Improving Outcomes for Substance-Exposed Infants and Families 
A Kansas Plan for Prevention and intervention
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Norway Study: Outcomes

Slide adapted from Mark L. Hudak, MD
Improving Outcomes for Substance-Exposed Infants and Families 

A Kansas Plan for Prevention and intervention

32
Slide adapted from Mark L. Hudak, MD
Improving Outcomes for Substance-Exposed Infants and Families 
A Kansas Plan for Prevention and intervention
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ACOG Committee Statement on 
Opioid Use/Abuse in Pregnancy

 Early universal screening, referral for treatment of pregnant 
women with opioid use improve maternal and infant outcomes 

 A coordinated multidisciplinary approach without criminal 
sanctions has the best chance of helping infants and families

 For pregnant women with an opioid use disorder, opioid agonist 
pharmacotherapy is the recommended therapy and is preferable 
to medically supervised withdrawal because withdrawal is 
associated with high relapse rates, which lead to worse 
outcomes. 

 More research is needed to assess the safety (particularly 
regarding maternal relapse), efficacy, and long-term outcomes 

of medically supervised withdrawal
ACOG, Aug 2017

Prenatal Substance Abuse: Short- and Long-term Effects on 
the Exposed Fetus
Marylou Behnke, Vincent C. Smith, COMMITTEE ON SUBSTANCE ABUSE, 
COMMITTEE ON FETUS AND NEWBORN
Pediatrics Mar 2013, 131 (3) e1009-e1024; DOI: 10.1542/peds.2012-3931 

Limitations: Inability to separate socio-economic factors, polydrug usage, 
genetic factors

Difficulties of studies: Inconclusive results, lack studies, length of studies needed 

Adapted from Dennis Cooley, MD FAAP Presentation
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Discharge and Follow-up for babies who have 
exhibited signs and symptoms of NAS

Prabhakar Kocherlakota Pediatrics 2014;134:e547-e561

©2014 by American Academy of Pediatrics

 Neurodevelopmental assessments to identify motor deficits, cognitive 
delays, or relative microcephaly

 Psycho-behavioral assessments to identify hyperactivity, impulsivity, and 
attention-deficit in preschool-aged children, as well as school absence, 
school failure, and other behavioral problems in school-aged children

 Ophthalmologic assessment to identify nystagmus, strabismus, 
refractive errors, and other visual defects

 Growth and nutritional assessment to identify failure to thrive and short 
stature

 Family support assessments to exclude continuous maternal substance 
abuse and child abuse. 

Parents need to be educated about sudden infant deaths as well as complications due to 
perinatal infections. The complexity and challenging nature of the home atmosphere should 
never be underestimated in these situations. The importance of an optimal home environment 
for the global development of these children should be emphasized to all parents.
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http://www.acog.org/~/media/Departments/Government%20Relations%20and%20O
utreach/2014NASStateCollabChart.pdf

Big Take Home

 Consistency of Care

 Control over Subutex Distribution

 Education regarding non-narcotic methods of pain relief

 Family centered, trauma informed programming (inpatient) for 
women prior to giving birth, continuing in post partum..beyond 

Need State’s Help

Use this magic window of time to Protect the Unborn child 
and change the trajectory of the entire family unit
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• Dr. Betsy Wickstrom (Perinatologist)

• Danielle Renyer, LMSW (NICU Social Worker)

• Kim Mason, BSN, RN (Discharge Planner)

• Dr. Julie Weiner (Neonatologist)

• Carrie Miner, MSN, RN, CCRN (Nursing Program Coordinator/Clinical 
Specialist)

Interested in KPQC—please Email us at 
jjackson@cmh.edu

bkknappen@cmh.edu

SMMC NAS Team


