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Explore the changing landscape of extremely preterm infant viability and 

implications for pediatric care

Summarize the most important NRP 8th Edition Updates, reinforce the 

necessity of golden hour fundamentals in neonatal care, and discuss new 

approaches to neonatal pain

Strategize harm reduction for breastfeeding and cannabis use with Dr. Erica 

Wymore, MD
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Viability
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(New York 

Times, 2015)
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Survival Rates by GA 
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-Define live births

-GA Accuracy

-Initial Management 

Discrepancy

Challenges to Data Interpretation
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Example of Initial Management Discrepancy

(Itabashi, et al. Pediatrics 2009)
(Perlbarg et al. 2016)
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Survival Rates with Active Treatment

(Rysavy, et.al. NEJM 2015)
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Medical Morbidity
• 24 vs 

22 

weeks: 

• IVH

• BPD

(Rysavy et. al. Jpeds 2021)
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Meta-analysis of NDOs 

• Rates of moderate-to-severe 

neurodevelopmental disability were 

as follows: 

• 42% at 22

• 41% at 23

• 32% at 24

• 23% at 25 weeks

22–25 weeks gestation, rates of neurodevelopmental 

disability in survivors at age 4–10 years

(Ding et al. Acta Pædiatrica 2021)
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• Social intelligence and 

executive function are more 

impactful for functional 

outcomes 

• 1/3 of children classified as 

profound NDI are none/mild 

at 10

• 2/3 of those classified as 

having moderate to severe 

are none/mild at 10

NDO at 10 Years

(Taylor et al. Pediatrics 2021)
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Value of Consensus?
• AAP COFN recommended each center to have consensus guidelines in 2011

• Agreement between OBs

and Neos increased neonatal 

survival 2.39x 

• Consistency increases health 

equity

(Gullerson, AJOG 2020) (Guinsberg , J Peri 2012)
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Moving beyond GA
• GA- not the only factor!

• BW

• Gender

• Plurality

• Antenatal 

Corticosteroids

• Inborn vs Outborn
(Mercurio, Carter J. Perinatology 2020)
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VON 22 week resuscitation and survival

(Rysavy et. al. Jpeds 2021)
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• Survival overall was 29%

• Greater survival 39% among infants who were provided 

ACS and than among infants who were solely provided 

neonatal treatment 19.5%

• Survival without moderate or severe impairment was 37%
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Steroid Benefits 

(Travers et al  BMJ 2017)
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• Neurodevelopmental Outcomes

• Parental Preferences

• Societal Costs



© Children’s Hospital Colorado 2021 All rights reserved.

Updated National Data

Bell EF, Hintz SR, Hansen NI, et al. Mortality, In-Hospital Morbidity, Care Practices, and 2-Year 
Outcomes for Extremely Preterm Infants in the US, 2013-2018 [published correction appears 
in JAMA. 2022 Jun 7;327(21):2151]. JAMA. 2022;327(3):248-263. 
doi:10.1001/jama.2021.23580
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NRP 8 Updates
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1963- JFK 
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See References slide for additional information.

NRP 8th Edition Practice Changes

American Academy of Pediatrics (AAP) and 

American Heart Association (AHA) NRP 8th 

Edition Busy People Update #1 – December 2020 
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Golden Hour 
Fundamentals
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Coney Island
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Goals in the Delivery Room

2)Thermoregulation

3) Delayed Cord Clamping

1)Ventilation
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Consequences of Hypothermia

Lyu Y, Shah PS, Ye XY, et al. Association between admission temperature and mortality and major morbidity in preterm 
infants born at fewer than 33 weeks' gestation. JAMA Pediatr. 2015;169(4):e150277. 
doi:10.1001/jamapediatrics.2015.0277
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• Non-vigorous infants largely excluded 

from clinical trials

• Potential benefit to maintaining constant 

cerebral and myocardial perfusion 

• Baby DUCC

• ICR

• Stabilizing cardiac output to reduce 

cerebrovascular injury in asphyxiated 

near-term lambs

Physiologic-Based CC

Polglase GR, et al. Cardiopulmonary Resuscitation of Asystolic Newborn Lambs Prior to Umbilical Cord Clamping; the Timing of Cord Clamping Matters! Front Physiol. 2020 Jul 30;11:902. 
doi: 10.3389/fphys.2020.00902. PMID: 32848852; PMCID: PMC7406709.

Badurdeen et al.; Baby Directed Umbilical Cord Clamping (BabyDUCC) collaborative group. Physiologically based cord clamping for infants ≥32+0 weeks gestation: A randomised clinical 
trial and reference percentiles for heart rate and oxygen saturation for infants ≥35+0 weeks gestation. PLoS Med. 2022 Jun 23;19(6):e1004029. doi: 10.1371/journal.pmed.1004029. PMID: 
35737735; PMCID: PMC9269938.
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Neonatal Pain
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Virgina Apgar
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See References slide for additional information.

Neonatal Pain

Allen KA. Premedication for neonatal intubation: which medications are recommended and why. Adv Neonatal Care. 2012 Apr;12(2):107-11. doi: 
10.1097/ANC.0b013e31824c1583. PMID: 22469965; PMCID: PMC3319658

Anand KJ, Hall RW, Desai N, et al. Effects of morphine analgesia in ventilated preterm neonates: primary outcomes from the NEOPAIN randomised trial. Lancet. 
2004;363(9422):1673-1682. doi:10.1016/S0140-6736(04)16251-X.

Marazzi, Andrea and Palau, Sarah.  Pain and Sedation in the NICU

• Balancing the risks and benefits of treating pain

• Since 2010, the AAP recommends premedication for non-emergent 

intubation

• NEOPAIN Trial
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Disclaimer

The harm reduction strategies shared in 

this presentation are experimental in 

maternal populations.



Fall Forum, October 20, 2022

Harm Reduction Strategies with Breastfeeding and Cannabis Use



Cannabis legalization has led to increasing use among many 
people, including those who are pregnant.

Despite national medical organizations’ professional guidelines 
recommending against the use of cannabis during pregnancy 
and breastfeeding, prevalence of use has continued to 
increase. 

This has led to challenges in the provider-patient relationship 
throughout pregnancy, delivery and beyond. 

The Dilemma

Volkow JAMA 2019



Public Health- Previous Lessons?



Challenges in Studying Perinatal Cannabis Exposure

Pregnancy

Lactation

Infancy 

Neuro-

Developmental

Outcomes

Neonatal

Childhood

Adolescence
Prematurity

Intrauterine 

Growth/SGA

Enteral Metabolism

Milk fat content

Maternal BMI

Hepatic Metabolism

Abstinence or ↑THC use?

How & When to Quantify? 

Self Report? THC Mode, Frequency, Potency, Timing?

Biologic Sampling, Laboratory Methodology

Social Determinants of Health

Race/Ethnicity

Socioeconomic Status

Education

Metabolic changes 

Transition from 

placental 

circulation

Preterm Labor

HDP

Stillbirth Risks

Concomitant Exposures?

Tobacco, Alcohol, 

Opioids, Methamphetamine,

Other Substances

Maternal Mental Health

Anxiety, Depression,

PTSD

Untreated?

Placentation

Embryogenesi

s

Maternal Past Medical 

History

Maternal Nutrition, BMI

Pharmacogenomics

Validated testing?

Cognitive ability

Behavioral &

Psychiatric 

disorders

Pediatric THC use

Long Term Follow 

Up ability?

Neuronal Migration

Synaptogenesis

Endocannabinoid 

System 

Development

1 2 3

Delivery



National Guidelines for Breastfeeding with Cannabis Exposure
AAP ACOG ABM

• Breastfeeding 

encouraged in narcotic-

dependent mothers if 

enrolled in supervised 

drug treatment program, 

and have negative 

screening for HIV and 

illicit drugs

• Breastfeeding 

contraindicated in women 

using illicit drugs (2012)

• Insufficient data but 

concerns remain, 

maternal marijuana use 

while breastfeeding 

discouraged

Women should not use marijuana 

during pregnancy or while lactating

Ob-Gyns should not prescribe for 

medicinal purposes to pregnant or 

lactating women

• Universal screening of all 

pregnancy women for substance 

use

• Access to postpartum 

psychosocial support incl SUD 

treatment/relapse prevention 

programs

• Insufficient evidence for effects 

of marijuana on nursing infant, 

and in absence of such data, 

marijuana is discouraged

Breastfeeding mothers should be 

counseled to reduce or eliminate 

their use of MJ to avoid exposing 

their infants and advised of the 

possible long-term 

neurobehavioral effects from 

continued use.

• Carefully weigh risks of 

initiation and continuation of 

breastfeeding while using 

marijuana with the risks of 

not breastfeeding

• Reduce/eliminate marijuana 

use; counsel possibly long-

term neurobehavioral effects; 

urge caution

AAP. Breastfeeding and the Use of 

Human Milk. 2012, 2022

Ryan et al, 2018

ACOG, Committee Opinion No. 722, 

Marijuana Use During Pregnancy and 

Lactation, Oct 2017

ABM  Clinical Protocol #21 2015



Reinforce breastfeeding and human milk are ‘normative standards for infant feeding 

and nutrition’

Recommend exclusive breastfeeding for first 6 months

Supports continued breastfeeding from 6 months to 2 years and beyond (with 

appropriate solid foods introduced at 6 months)



Special Considerations



Author Design Study 

N

Post Partum

Eligibility 

Window

Sampling

Time 

Intervals

Number of 

Samples 

Analyzed

Median BM 

THC (ng/mL)*

Baker, 

2018

Prospective 

Observational

8 2-5 months 20 min; 1, 2, 

4 hours

32 Milk 44.7 

(12.2-420.3)

Bertrand, 

2018

Cross 

sectional 

50 12 months - 54 Milk 9.47  

(1.01-323.0)

Moss,

2021

Prospective 

Observational

20 Delivery 2wk, 2 

months

40 Plasma 

+ Milk 

27 

(0.8-190.5)

Wymore,

2021

Prospective 

Observational

25

(7)** 

Delivery 2-5 times/wk

for 6 weeks

402 

Plasma + 

Milk

5.5*

(4.4-16.0)

Studies Describing THC Excretion in Breastmilk

*  Reported median max THC concentrations

** Sub-cohort who abstained



There is no safe amount of cannabis use during pregnancy or breastfeeding, 

and no medical indication for use during the perinatal period. 

The American College of Obstetrics and Gynecology (ACOG), American 

Academy of Pediatrics (AAP) and the Academy of Breastfeeding Medicine 

discourage cannabis use in pregnancy or while breastfeeding.

Harm reduction strategies utilized for other substances (opioids, tobacco, 

alcohol) may be of assistance in the setting of perinatal cannabis use, with a 

focus on prevention and positive interventions.

General Precaution

ACOG 2017, 

AAP 2012, 2022

ABM 2015



An Opportunity?

An opportunity exists to improve family 
education beginning with prenatal care, 
emphasizing early safe breastfeeding counseling, 
to promote a collaborative experience at 
delivery in addition to newborn care and 
lactation.

CHoSENCollaborative.org



ACOG recommends universal screening for substance use with a validated tool for 
reproductive aged and pregnant women for any substance use. 

Increased screening for anxiety and depression has also been recommended. 

A positive screen provides the opportunity for education, intervention and referrals to 
treatment if warranted, and a discussion about the patient’s plans for breastfeeding. 

Partnerships between obstetrics, midwifery, lactation specialists and pediatric 
providers can raise awareness of cannabis use prevalence and provide a consistent 
approach across disciplines to education and patient care.

Education and Partnership

CHoSENCollaborative.org



Delivery hospitals may consider incorporating ‘safe breastfeeding counseling’ in 
guidelines or policies when a positive screen for cannabis use occurs. Ideally, 
education surrounding safe breastfeeding should occur prior to the delivery 
hospitalization.

Educating patients to anticipate repeated screening questions and assessment of 
cannabis use at future healthcare visits is recommended.

Education and Partnership



➢ In the past 6 months, how many times have you used cannabis?
➢ Do you want to stop using cannabis?

➢ How difficult do you think it would be to stop using?

➢ Next step: Identify quantity and frequency of use. Consider further 

screening using the CUDIT-R, or another screening tool. 

➢ Provide a brief intervention and referral to treatment, if indicated. 

SBIRT (Screening, Brief Intervention, 

Referral to Treatment) 



https://www.sbirtcolorado.org

SBIRT 
(Screening, 
Brief 
Intervention, 
Referral to 
Treatment) 

https://www.sbirtcolorado.org/


• CUDIT-R
• Adamson et al, Drug Alcoh Depend 2010

• Developed to identify problematic cannabis use

• 8 items from domains of consumption, cannabis 

problems (abuse), dependence, and 

psychological features.

• Sensitivity (91%), Specificity (90%) for screening 

of problematic cannabis use

• Use in potentially hazardous situations: driving, 

operating machinery, caring for children-

occurring almost daily



➢ Consider underlying symptoms of anxiety, depression or other mental 
health concerns.

➢ Symptom relief for pain or sleep? Suggest/refer to appropriate provider 
for safe alternatives for symptoms.

➢ Perceptions of benefit? Education, medical indications?

➢ Perceptions of safety? Education, and honesty with limits of evidence but 
not proven to be safe.

Explore Reasons for Use and 

Alternatives to Cannabis Use



Approach with empathy and compassion, with focus on support and harm 
reduction:

- No known benefits of cannabis use in perinatal period

- Possible risks of cannabis use during pregnancy and lactation- evidence has 

limitations, but evolving and concerning

- Cannabis use discouraged during pregnancy and lactation

- No known safe amount of cannabis use

- Legalization = Safety

- Insufficient Data = Safety

Education

Metz Obstet Gyne 2018

Ryan Pediatrics 2018



Strategies are intended to reduce problems associated with 
substance use while recognizing that for some users, abstinence may 
be neither realistic nor desirable. 

Primary goal: encourage abstinence as a way to avoid harm, while 
including means for reducing harm among those who continue 
substance use.

It may be helpful to provide evidence-based recommendations to 
reduce the harm of use, despite the perception of condoning use. 

Harm Reduction Approach

CHoSENCollaborative.org

Fischer Am J Public Health 2017

Fischer Int J Drug Policy 2022



Harm Reduction 
Approach
• Similar to tobacco harm reduction, providers should 
advise patients to minimize frequency of cannabis use, 
never smoke/vape while actively breastfeeding and 
never smoke/vape inside the home or car (or while 
driving).



Third systematic review (2012, 2017) from international collaboration content experts (Canada, New Zealand, US, The Netherlands,
United Kingdom)

Endorsed by leading government agencies and health/addiction stakeholder organizations

International widespread distribution, adapted for target audiences

Fischer Int J Drug Policy 

2022

• Third systematic review (2012, 2017) from international collaboration content 
experts (Canada, New Zealand, US, The Netherlands, United Kingdom)

• Endorsed by leading government agencies and health/addiction stakeholder 
organizations

• International widespread distribution, adapted for target audiences



1. There is no universally safe level of cannabis use
2. Avoid use while pregnant or breastfeeding
3. Avoid mixing with tobacco
4. Minimize ‘frequent use’ (daily or near-daily use) to occasional ‘less than 

weekly’ use 
5. Avoid ‘smoking’ or deep inhalational use, for pulmonary health
6. Avoid driving after use- dependent on mode of consumption/potency, may 

range from 6-18 hours
7. Use legal/regulated cannabis products, low THC potency and/ or strains with 

high CBD to THC ratios  
8. If experiencing cognitive impairment, consider suspending or substantially 

reducing use

Recommendations for PWUC*

* PWUC = People Who Use Cannabis



Follow Up & Plans of Safe Care

CHoSENCollaborative.org

For Pediatric Care:

➢ Warm hand-off from the delivery hospital 
pediatric provider to the outpatient pediatric 
provider.

➢ Known cannabis use in pregnancy to trigger 
additional anticipatory guidance:
o Assessment of ongoing cannabis use if 

breastfeeding
o Screening for perinatal mood and 

anxiety disorder 
o Safe and sober caregivers for infant
o Reinforce safe sleep practices
o Safe storage of cannabis products in the 

home

For Maternal/Obstetric Care:

➢ Consider increased risks for perinatal 

mood and anxiety disorders and screen 

accordingly. 

➢ Consider earlier follow up than the 

routine 6-week postpartum care for 

uncomplicated pregnancies and 

deliveries.

➢ Continue assessment and support for 

reducing cannabis use if breastfeeding.



Resources for Providers

Colorado Department of Public Health & Environment- Healthcare Provider Resources:

• https://www.colorado.gov/cdphe/marijuana-clinical-guidelines

• Patient fact sheets: https://cdphe.colorado.gov/marijuana-fact-sheets-in-multiple-languages

• 1(800) CHILDREN will connect patients with substance use disorder resources

Alcohol and Substance Abuse Screening, Brief Intervention, Referral to Treatment (SBIRT)

• https://www.sbirtcolorado.org

• Access the ‘clinical tools’, or the ‘online training’ tabs

Cannabis Use Disorder Identification Test- Revised (CUDIT-R)

• https://bpac.org.nz/BPJ/2010/June/docs/addiction_CUDIT-R.pdf

https://www.colorado.gov/cdphe/marijuana-clinical-guidelines
https://cdphe.colorado.gov/marijuana-fact-sheets-in-multiple-languages
https://www.sbirtcolorado.org/
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