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Remembering Dr. Anne Johnston and Honoring Her Legacy

“We would like to thank the infants and 
families we have had the pleasure of 
caring for – we continue to learn from 
them daily”

“Behind every case of (Neonatal 
Abstinence Syndrome) is a mother, 
father, family”

“Health of Baby depends on the 
mother’s health, the family’s health!”

 Establish a connection
 Alleviate fear
 Educate
 Respect



• Vermont Child Health Improvement Program (VCHIP) quality 
improvement project.

• A collaborative team focused on improving the care of opioid-
dependent women during pregnancy and opioid-exposed newborns 
after birth.

• Vermont Dept of Health, Dept for Children and Families, UVM Children’s 
Hospital, community birth hospitals and partner organizations

• Our focus: to improve the quality of care for opioid-dependent 
pregnant and parenting women and opioid-exposed newborns in 
Vermont.

Improving Care for Opioid-Exposed Newborns

What is ICON?



• Provide education and support implementation of current guidelines 
and best practice recommendations 

• Provide technical assistance to Vermont hospitals including: 
• Eat, Sleep, Console Care Tool training, implementation, and troubleshooting 

• Vermont Plan of Safe Care education and workflow development

• Assess regional resources and identify gaps in resources.

• Collect hospital data for quality improvement initiatives.

ICON Initiatives
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I have nothing to disclose

However, I am a Canadian, eh?



“Shame is another reason pregnant women shy 
away from getting help.”

“It affects their ability to come forward for 
treatment,” said Dr. Anne Johnston, an associate 
professor of pediatrics at the University of 
Vermont, whose program aims to be 
nonjudgmental in order to “bring people out of 
the woodwork.”

Anne Johnston, M.D., associate professor of pediatrics and neonatologist at 
the UVM Medical Center (Photo: LCOM Design & Photography)



FDA Context
1

1

 Pregnant women with opioid use disorders (OUDs) can be effectively treated 
with methadone or buprenorphine. However, labeling states it should be 
used only if the potential benefit justifies the potential risk to the fetus

 Pregnant women with opioid use disorders can be effectively treated with 
methadone or buprenorphine.  Both these medications should not be 
considered “off-label” use in the treatment of pregnant patients with opioid 
use disorder (Jones et al., Am J Obstet Gynecol, 2014).



Objectives

1

2

• Identify at least three historical and current factors that help explain the current opioid epidemic for 
women 

• Identify at least three SAMHSA recommendations to care for pregnant women and their children 
touched by opioid use disorder

• Identify at least three factors that drive Neonatal Abstinence Syndrome outcomes

• Identify at least ways that all providers can facilitate collaboration and inclusion to promote positive 
mother and child outcomes



Historical Context: Opioid Use and 
Women

Main Eras of Opioid Use in the USA

1800s:          66–75% of people using opioids were women 

1940-50s:     New York saw large increase in 
teenage opioid use

1969-70’s:    Opioid use by Vietnam veterans

1996-now:    Pain as the 5th vital sign and pain 
medication access and rise in illicit fentanyl 

Courtwright D. J Southern History 1983; Kandall S Substance and shadow, 1996. 

Earle, Medical Standards, 1888 

The Incidental Economist 2014 https://pointsadhsblog.files.wordpress.com/2012/03/08-0620hair20salon20loc20nywt20226b.jpg

http://usslave.blogspot.com.br/2012/02/opiate-addiction-and-cocaine-use-in.html; https://pixabay.com/en/vintage-retro-ladies-photo-paper-1303815/

http://usslave.blogspot.com.br/2012/02/opiate-addiction-and-cocaine-use-in.html


Musee d’Albert Kahn, Leon Busy, 1915

 1875 to 1900 multiple reports of congenital morphinism – most died, no specific treatment offered
 1903 report about congenital morphinism –treated infant with morphine
 1964 Methadone introduced
 2002 Buprenorphine

JAMA, 1903 

Historical Context: Opioid Use, 
Women and Babies



Recent History: Drug Overdoses in 
the USA

CDC Morbidity and Mortality Weekly Report (MMWR) 1/1/16



Current Scope of the Problem: 
Opioid Crisis Deaths in Vermont

Number of overdose deaths involving opioids in Vermont, by opioid category. Drug categories presented are 

not mutually exclusive, and deaths may have involved more than one substance. Source: CDC WONDER, 2020.



The Triple Wave of Overdose Deaths

Wave 1 Wave 2 Wave 3







Defining Neonatal Abstinence 
Syndrome (NAS)

NAS defined by alterations in the:

 Central nervous system 
− high-pitched crying, irritability
− exaggerated reflexes, tremors and tight muscles
− sleep disturbances

 Autonomic nervous system
−sweating, fever, yawning, and sneezing

 Gastrointestinal distress 
−poor feeding, vomiting and loose stools

 Signs of respiratory distress 
− nasal congestion and rapid breathing

NAS is not Fetal Alcohol Syndrome (FAS) only FAS 
has confirmed long term physical, cognitive and 
behavioral effects

NAS is treatable

NAS is not addiction in the baby

NAS and its treatment are not known to have long-
term effects; interactions between the caregiver 
and child can impact resiliency/risk with potential 
long-term effects in some cases.

Finnegan et al., Addict Dis, 1975; Desmond & Wilson, Addict Dis, 1975; Jones & Fielder, Preventive Medicine, 2015.

Results when a pregnant woman regularly uses opioids (e.g., heroin, oxycodone) during pregnancy





How Do You Define 
Addiction?



11 Signs of Substance Use Disorders

- Excessive amounts used 
- Excessive time spent 

using/obtaining

- Tolerance
- Withdrawal 

- Hazardous use despite physical 
danger

- Health problems
- Missed obligations
- Interference with activities
- Personal problems

- Craving or urges to use
- Unsuccessful attempts 

to cut down

DSM-5 released May 2013 

“Substance Use Disorder” terminology

11 diagnostic criteria over a 12-month period:

• Mild: 2-3 symptoms

• Moderate: 4-5 symptoms

• Severe: 6 or more symptoms



Why Addiction Matters
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Dopamine Matters!
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What Happens When Women Who Use Drugs 
Get Pregnant?

Not Pregnant First Trimester Second Trimester Third Trimester

National Survey Drug Use and Health 2013/2014 Past Month Use Data



Those who can’t quit or cut back – likely have a substance use 
disorder

All Pregnant Women are Motivated to Maximize Their 
Health and That of Their Developing Baby

Continued use in pregnancy is pathognomonic for addiction

Substance use disorder: A Brain-Centered 
Condition Whose Symptoms are Behaviors

Salient Feature: Continued use in spite of adverse consequences



 Women with substance use often FEAR healthcare

 Prenatal care improves birth outcomes even if substance use 
continues

 Untreated substance use disorders among either parent may 
lead to a dysfunctional home environment and may create 
detrimental effects on children's psychological growth and 
development

 Maternal well-being has been recognized as a key 
determinant of the health of the next generation

Pregnancy: A Unique Treatment Opportunity

Hser, Kagihara, Huang, Evans, & Messina, 2012; Funai et al., 2003 Staton et al., 2003 and Wagner et al., 1998; El-Mohandes et al., 2003; Roberts and Pies, 2011 and Schempf and Strobino, 2009; Chatterji and Markowitz, 2001, 
Clark et al., 2004, Conners et al., 2004 Hanson et al., 2006 and Linares et al., 2006
.



Possible Punitive 
Implications

•No evidence supporting punitive responses decrease drug 
use in pregnancy 

•Unnecessary stressful child welfare involvement 

•Loss of parental rights 

•Disruption of critical parent/infant bonding 

•Deters pregnant people from seeking healthcare and social 
support

•Long-term consequences of being convicted of a drug-related 
crime 

Patrick, S. W., & Schiff, D. M. 2017 Pediatrics, 139(3)



Treatment Response Needs to Match the Severity of 
the Problems

No 

Use

Use Mild Moderate    Severe

Use Disorder

American Society of Addiction Medicine Placement Criteria

LEVEL 0.5 Early Intervention

LEVEL I Outpatient Treatment

LEVEL II Intensive Outpatient/ Partial Hospitalization

LEVEL III Residential/ Inpatient Treatment

LEVEL IV Medically Managed Intensive Hospital/ Inpatient Treatment



Treatment Access and Effectiveness

Capacity is inadequate

◦ Only 15% of treatment centers offer specified services 

◦ Access is limited

◦ For those in poverty, rural areas, uninsured, or insured through Medicaid

Quality of treatment ranges dramatically

Barriers in treatment for opioid use disorder 

Engagement in prenatal care is effective regardless of continued drug use

Patrick, S. W., & Schiff, D. M. 2017. Pediatrics, 139(3)



During Pregnancy and After: 
Treatment Principle = Integration

Prenatal/post-
pregnancy 

Care

Medication

Behavioral 
Counseling



Ways Providers can Facilitate Collaboration and 
Inclusion to Promote Mother and Child Outcomes



Compared with methadone-exposed neonates, 
buprenorphine-exposed neonates

◦ Required 89% less morphine to treat NAS 

◦ Spent 43% less time in the hospital 

◦ Spent 58% less time in the hospital being 
medicated for NAS

Both medications in the context of 
comprehensive care produced similar maternal 
treatment and delivery outcomes

34
Notes: Significant results are encircled. Site was a blocking factor in all analyses. The O’Brien-

Fleming α spending function resulted in α = .0091 for the inferential tests of the Medication 

Condition effect for the 5 primary outcome measures at the conclusion of the trial. 

Treated for 

NAS

[Yes]

0

25

50

75

100

NAS peak 

score

0

5

10

15

20

25

Total amount of 

morphine for 

NAS (mg)

0

5

10

15

Days of infant 

hospital stay

0

5

10

15

20

Head 

circumference 

(cm)

0

10

20

30

40

50

Jones et al., N Engl J Med. 2010.
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■ Buprenorphine

■ Methadone

MOTHER Study:
Primary Outcomes
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35
Note: Bonferroni’s principle was used to set familywise α = 

.003125 (nominal α = .05/16)  for the secondary outcome measures.  
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MOTHER Study:
Secondary Outcomes

Jones et al., N Engl J Med, 2010.



One of the goals of the MOTHER Study was to collect comprehensive data on maternal, fetal, and neonatal behavior that could be shared with the broader 
research community

This broad availability of the MOTHER data has allowed MOTHER Principal Investigators and other researchers to ask a variety of questions about maternal, 
fetal, and neonatal issues related to maternal buprenorphine and/or methadone treatment.  An Addiction Supplement was published in 2012 reporting on 
these studies.

Examples: 

 The extent to which 32-week fetal movement and cardiac measures differ between methadone and buprenorphine before and after dosing

 Differences between buprenorphine- and methadone-maintained pregnant women in obstetrical and neonatal complications

 Liver enzymes and their relationship to buprenorphine and methadone treatment, as well as HCV status

 Differences in NAS signs between medications

 Predicting treatment for neonatal abstinence syndrome

 Neonatal neurobehavioral effects following buprenorphine v. methadone exposure

MOTHER User’s Guide and Databases can be found at:

http://www.jefferson.edu/jmc/pediatrics/mother/

MOTHER Study:
Secondary Analysis Studies



SAMHSA Clinical Guide Recommendations

• Medication assisted withdrawal is not recommended during pregnancy

• Buprenorphine and methadone are the safest medications for managing OUD during 
pregnancy

• Transitioning from methadone to buprenorphine or from buprenorphine to 
methadone during pregnancy is not recommended

• Breastfeeding is recommended for women on buprenorphine and methadone

• Neonatal abstinence syndrome (NAS) should not be treated with dilute tincture of 
opium

The Clinical Guide consists of 16 factsheets that are organized into 3 sections: Prenatal Care (Factsheets #1–
8); Infant Care (Factsheets #9–13); and Maternal Postnatal Care (Factsheets #14–16). 



Methadone and Buprenorphine: 
Advantages

Methadone Buprenorphine

Advantages

Reduces/eliminates cravings for opioid drugs

Prevents onset of withdrawal for 24 hours

Blocks the effects of other opioids

Promotes increased physical and emotional health

Higher treatment retention than other treatments

Lower risk of overdose

Fewer drug interactions

Office-based treatment delivery

Shorter NAS course 

Approximately 6 out of every 1,000 women presenting for delivery in the United States are treated with 

one of these agents.



Methadone Disadvantages
 Achieving stable dose could take days to weeks

 Increased risk of overdose

 Usually requires daily visits to federally certified opioid treatment programs

 Longer neonatal abstinence syndrome (NAS) duration than other treatments

Buprenorphine Disadvantages
 Demonstrated clinical withdrawal symptoms

 Increased risk of diversion 

Methadone and Buprenorphine: 
Disadvantages



World Health Organization, ACOG and ASAM: 
Medication Option Guidance

Methadone

Buprenorphine alone

Buprenorphine + naloxone

Naltrexone



Varying Backgrounds for NAS 



NAS Factors 
Other factors that contribute to NAS, need for medication, and length of stay in neonates exposed to opioid 
agonists in utero:

Source: Kaltenbach et al., Addiction, 2012; Jansson and Velez, Curr Opin Pediatrics,  2012; Hall ES et al., Pediatrics, 2014; Patrick S et al., Pediatrics, 2016; Davis JM, et al. JAMA Pediatr, 2018; Kraft WK, et al. N 
Engl J Med, 2017

Presence of a protocol

NICU setting

The NAS assessment choice

NAS medication choice (methadone and 

buprenorphine gaining attention)

 Initiation and weaning protocols 

Breastfeeding

Mother and baby together



Other factors that contribute to NAS need for medication and 
length of stay in neonates exposed to opioid agonists in utero:

Jansson and Velez, Curr Opin Pediatrics,  2012

NAS Factors 

Kaltenbach et al., Addiction, 2012

Maternal methadone or 
buprenorphine dose is not 
consistently related to NAS severity

Factors Providers Can’t Control 

 Genetics

 Other Substances
Tobacco use

Benzodiazepines
SSRIs

 Birth weight



Example of Anne’s Work- UVM Children’s Hospital
Antenatal Visit With Neonatology

Schedule 1 – 2 visits with NeoMed Clinic staff

Written information (Care Notebook)

http://www.uvm.edu/medicine/vchip/?Page=ICO
Ncarenotebook.html

Promote breastfeeding



Example of Anne’s Work- UVM Children’s Hospital
NeoMed Experience
 Alleviation of fear
 Care Notebook
 You are not alone…
 Ask them for their stories

 Respect
 Introductions to others on the team
 “Tell me about yourself”
 “What are your dreams / goals”

 Recognition of strengths
 Hearts



Language of Recovery





NAS Assessment and Treatment: New Assessment

• N=50 consecutive opioid-exposed infants managed on the inpatient unit 

• All infants had FNASS scores recorded every 2 to 6 hours but were managed by using the Eat, Sleep, 
Console (ESC) assessment approach. 

• Breastfed or take >1 ounce from a bottle per feed, to sleep undisturbed for >1 hour, and consoled if 
crying within 10 minutes

• Actual treatment decisions made by using the ESC approach were compared with predicted treatment 
decisions based on recorded FNASS scores. 

• ESC approach, 6 infants (12%) were treated with morphine compared with 31 infants (62%) predicted to 
be treated with morphine by using the FNASS approach (P < .001). 

• There were no readmissions or adverse events reported.

Grossman MR et al., Hosp Pediatr.2018 Jan;8(1):1-6. 



Change in NAS Protocol Changes Length 
of Hospital Stay

Thomas Blount et al. Hospital Pediatrics 2019;9:615-623©2019 by American Academy of Pediatrics



 Generational substance use
 Gender inequality/male-focused 

society

Issues facing many women who have substance use disorders and their children

Limited parenting skills 
and resources

Legal involvement
Multiple drug exposures

Lack of positive and 

supportive relationships

Complex Life Issues

http://momitforward.com/violence-unsilenced-how-to-help-and-support-abused-women/silenced
http://www.thelibertybeacon.com/2013/10/27/child-abuse-by-any-other-name-is-still-child-abuse-unless-it-is-sanctioned-by-the-state/
http://journal.firsttuesday.us/americans-dream-for-a-home-on-unstable-ground/8274/
http://www.katu.com/news/local/109529624.html
http://www.newser.com/taggrid/26458/adult-magazines.html
http://drmaryalm.wordpress.com/


The 4th Trimester - Postpartum 
Critical Period

◦ Newborn care, breastfeeding, maternal/infant bonding

◦ Mood changes, sleep disturbances, physiologic changes

◦ Cultural norms, “the ideal mother” in conflict with what it is actually like to have a newborn

Neglected Period

◦ Care shifts away from frequent contact with prenatal care provider – to pediatrician

◦ Care less “medical” (for mom) and shifts to other agencies (WIC)

◦ Insurance and welfare realignment

◦ SUD treatment provider(s) – care is constant



Maternal Mortality is Increasing
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*Excludes California and Texas California showed a declining trend, whereas Texas had a sudden increase in 2011-2012.

MacDorman  MF et al Ob/Gyn 2016

“Detox” during pregnancy to 
prevent NAS

Medicaid coverage loss at 6 
weeks postpartum 

Inadequate Access to drug 
treatment/MAT

Drug use with 
homicide/suicide

Overdose

Possible Factors

per 100,000 live births



Pregnancy-related discharges from 1998 to 2009 using the largest publicly available all-payer inpatient 
database in the United States. 

Women who used opioids during pregnancy experienced higher rates of:
depression

anxiety
chronic medical conditions

After adjusting for confounders, opioid use was associated with increased odds of:
threatened preterm labor
early onset delivery
poor fetal growth
stillbirth

Women using opioids were four times as likely to have a prolonged hospital stay and were almost four 
times more likely to die before discharge. 

Whiteman VE et al., J Pregnancy. 2014;2014:906723

Maternal Mortality Worse for 
Women Who Use Opioids



What are the Long Term Outcomes of Children 
Prenatally Exposed to Opioids? 

Issues to consider when reading the literature

• Population of Interest definitions
• Comparison group? What kind?
• Prospective data collection in the perinatal period?
• Masked assessment?
• Include a substantial proportion of subjects exposed in utero other substance? 
• Matching
• Statistical
• Inferential

“Addiction, illegality, prenatal toxicity and poor outcomes are linked in the public and professional mind. In 
reality, scientific evidence for prenatal toxicity and teratogenicity is equivocal for some drugs and stronger 
for others. Inaccurate public expectations of correspondence between illegality and toxicity lead to 
distortions in interpreting and applying scientific findings.”

Jones et al., 2019 J Addict Med 13, 90-92; Zuckerman B, Frank DA, Mayes L. JAMA. 2002 Apr 17;287(15):1990-1



Kaltenbach, K. et al., Drug and Alcohol Dependence 2018

MOTHER Child Outcomes 0-36 Months

N=96 children

• No pattern of differences in physical or behavioral development to support medication 
superiority 

• No pattern of differences for infants treated for NAS v. infants who did not receive treatment 
for NAS

• No pattern of differences when children were compared to norms on tests

Results indicate children born in the MOTHER study are following a path of normal development 
in terms of growth, cognitive and psychological development



Securely-attached infants would develop a “secure base 
script” that explains how attachment-related events 
happen 

– for example: “When I am hurt, I go to my 
mother and receive comfort”

Children with an insecure attachment and an Internal 
Working Model that says that the caregiver will be 
unavailable and/or rejecting when the child needs him/her 
may develop a chronic activation of the physiological stress-
response system

Understanding Attachment



 Having been abused as a child is an important risk factor for abuse of one’s own children 

 There is a high incidence of abuse during childhood among women in treatment for substance use 
disorders 

 Maternal substance use disorder is one of the most common factors associated with child 
maltreatment

 Mothers who have substance use disorders have higher incidences of hostile attributions and 
inappropriate expectations of child behavior as well as repeated disruptions in their parenting 
behaviors 

 These disruptions can create a negative effect on the parent–child relationship, as evidenced in the 
increased rates of insecure attachment in children who have parents with substance use disorders

Relationship: Non-secure Attachment and 
Substance Use 

Suchman 2007



Genetics

Environment

environment-gene interactions



UNC Horizons: Care for Women and Children
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Ways Providers 
can Facilitate 
Collaboration 

and Inclusion to 
Promote 

Mother and 
Child Outcomes

 Approach with empathy and compassion

 Trauma responsive approach needed

 Listen with eyes, ears and heart

 Head to toe physical health integrated 
with behavioral health (than often needs 
to include case management)

 Connection and continuity of care

 LANGUAGE MATTERS!!!



What You Can Do

Individual Level

• Mothers, children and families 
need strength-based support

• Help tell stories of recovery and 
success

• Consider mother and child not 
mother vs. child

• Be familiar with toolkits from VT 
and SAMHSA

Structural Level

• Access to whole health care 

• Educate policy makers for 3 years of 
caregiver Medicaid coverage

• Naloxone distribution and connect 
those to care after naloxone 
administration

• Create or engage in local networks –
recovery and foster systems of care 
that support families



• Opioid use disorder is a concerning medical illness that has radiating effects on the life of 
the person and those around the person - including children

• Those who have this illness deserve the most appropriate medical care – medication in 
only one part of a complete treatment approach

• Patients are best served by having choices in medication treatment options

• Structured, evidence-based behavioral treatment is needed to help support the mother, 
child and family 

• Women who have opioid use disorders and their prenatally opioid exposed children are 
best served with a strength-based perspective

Summary

*See Klaman SL, Isaacs K, Leopold A, Perpich J, Hayashi S, Vender J, Campopiano M, Jones HE.J Addict Med. 2017 for a full list of 
unanswered research questions for mother, fetus, child and the mother-child dyad



The health of the baby depends upon the mother’s health

I would like to thank the infants and 

families I have had the pleasure of 

caring for – I continue to learn from 

them daily.

Anne Johnston, MD 2018 FDA presentation



• Implicit Bias: An Introduction to How It Works & Strategies for Confronting 
It. October 15, 2020 12-1pm. Sherwood Smith, Ed.D., Director and Christa 
Hagan-Howe, Diversity Educator, UVM Center for Cultural Pluralism.

• Perspectives from the Field: Revising the Vermont Plan of Safe Care and 
Workflow. November 11, 2020, 12-1pm. Katherine Harris, LICSW and Laura 
Emery, RN, Northeastern VT Regional Hospital.

• A Trauma-Informed Approach to Prenatal Education and Preparation for 
Families Affected by Perinatal Substance Exposure. December 10, 2020 12-
1pm. Farrah Sheehan Desselle, MSN, RN, Catholic Medical Center, NH.

Upcoming Webinars



ICON Team 
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 Vy Cao ∞ ICON Data Manager

 Parent Advisor:  Victoria Kuck, BS
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Porter LCMHC, LADC

 Faculty: 
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ICON Lead Faculty

Molly Rideout, MD ∞ Pediatrics

 Adrienne Pahl, MD ∞ Neonatology

Marjorie Meyer, MD ∞ Obstetrics & MFM

 Neonatal Medical Follow-up Clinic:

 Jerilyn Metayer, RN

 Susan White, NP APRN

Website: https://www.med.uvm.edu/vchip/icon
Email: VCHIP.ICON@med.uvm.edu
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