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Faculty Disclosure Information
In the past 12 months, I have no relevant financial relationships with the 

manufacturer(s) of any commercial product(s) and/or provider(s) of commercial 
services discussed in this CME activity.

I do not intend to discuss an unapproved/investigative use of a commercial 
product/device in my presentation.



Primum no nocere (first do no harm)
Who can breastfeed?



We must be very careful when dealing with babies who have 
a critical need for mother’s milk!



Milk and Substance Use - "First Do No Harm”
• Cannabis:

– Prevalence and patterns of Cannabis use
– Accuracy of self reporting
– Known effects of cannabis exposure to the newborn
– Quantity of THC in human milk
– Professional organizations statements
– Risk of withholding human milk from at risk infants
– Suggested recommendations and parent education materials

• Opioids 
– Quality improvement work in hospital to improve outcomes and breastmilk 

feeding in infants at risk of NAS



Marijuana and THC
• Marijuana: leaves and flowers of Cannabis sativa
• Complex chemistry; > 60 cannabinoids, and hundreds of other components
• Natural cannabinoids involved in development of the nervous system

– Involved in neuronal proliferation, migration, and synaptogenesis 
• ∆-90-tetrahydrocannabinol is the primary psychoactive ingredient

– Highly lipophilic
– Highly protein bound
– Half life of 20-36 hours (up to 5 days in heavy use)
– Passes into fetus and breastmilk
– Acts via cannabinoid receptors (present in fetal brain and placenta)

Djulus J et al. Marijuana and breastfeeding. Can Fam Physician 2005
Warner TD, et al. Clin Perinatol. 2014



1. How many women are smoking Cannabis during 
pregnancy?
• 5-10% of pregnant women use Cannabis 
• And it varies by age 

– 16.5% (15-17 yrs)
– 7.5% (18-25 yrs)
– 3.3% (26-44 yrs)

• Alcohol (8.5%) and cigarettes (16%) are more common
• Know that most illicit drug use is not reported to health care workers
• Many women cut down their use during pregnancy, as they do with other illicit drugs 
• Cannabis potency has increased 6-7x over the past 40 yrs
• Edibles, blunts (Cannabis filled cigars) also increasing in use 

‘It’s not your mother’s marijuana’. Warner TD, et al. Clin Perinatol. 2014
Prevalence and patterns of marijuana use among pregnant and nonpregnant women of reproductive
age. Ko JY et al. Am J Obstet Gynecol 2015;23:201.e1-10



Date of download:  1/22/2019 Copyright 2018 American Medical Association. 
All Rights Reserved.

From: Alcohol, Cigarette, and Cannabis Use Between 2002 and 2016 in Pregnant Women From a Nationally 
Representative Sample

JAMA Pediatr. 2019;173(1):95-96. doi:10.1001/jamapediatrics.2018.3096

Past 30-Day Alcohol Use, Cigarette Smoking, and Cannabis Use in 12 058 Pregnant Women Aged 18 to 44 YearsAdjusted 
prevalence (adjustment for survey features only) shown as point estimate; error bars indicate 95% CI. Linear movement shown as 
dotted line.

Figure Legend: 



How accurate is mother’s self report?
• Study of 7470 pregnant women in 5 centers in 1984-9
• All women were asked about drug use and tested by serum 

analysis
• 2% used cocaine
• 11% used Cannabis
• 35% smoked cigarettes
• When confirmed with serum testing, only:

– 9% of cocaine + women admitted to use
– 31% of marijuana + women admitted to use

Shiono et al. Am J Obstet Gynecol. 1993



2. What are the effects of Cannabis use on the fetus?
• Fetal effects:

– Fetal THC levels are about 10% of maternal levels
– Small decrease in birth weight (100 gms vs 400 gms for cigarettes)
– 2x increase in stillbirth 
– No association with birth defects, prematurity, or NICU admission

• Neurodevelopment:
– No information on newborn behavior or withdrawal syndrome
– A pattern of abnormal neurodevelopment with early, heavy maternal use*
– However, many studies are dated, with maternal self report of Cannabis 

use, with small numbers, contaminated with other substance use, no 
accurate quantitation of cannabis use, and old statistical methods. 

Warner TD, et al. Clin Perinatol. 2014
*Metz TD, et al. Am J Obstet Gynecol. 2015 



Maternal marijuana use and neonatal mortality

• Prenatal use of marijuana by report or positive Utox
• 8138 women in St Louis
• 8.4% marijuana use, more likely to be younger, African American
• More inadequate prenatal care (29.6 vs. 17%)
• More cigarette smoking (58 vs. 14%)
• More ‘other’ drug use (10 vs. 2%)
• More alcohol (7.5 vs. 0.8%)
• Was not a risk factor for adverse neonatal outcomes in term infants

Connor SN et al. Amer J Obstet Gynecol. 2015



Nov 2018



Nov 2018
References:
• Ross (4)
• Behnke (6)
• Jansson (3)

Marijuana:
Short-term effects of prenatal marijuana exposure are neurobehavioral. 
Newborns exposed to marijuana can exhibit sleep disturbances, increased 
startle and tremors, and a high-pitched cry. (3)(4)
Summary:
On the basis of observational studies, babies born to mothers who abuse 
illegal substances such as phencyclidine (PCP), marijuana, 
amphetamines, and cocaine are at increased risk for microcephaly, LBW, 
abnormal neurobehavioral symptoms, and long-term cognitive delays. 
(3)(4)(6)(7)(9)(38) 
On the basis of expert opinion, breastfeeding mothers who abuse cocaine, 
marijuana, and hallucinogens (ie, PCP) should abstain from breastfeeding 
their newborns. (51) 

http://pedsinreview.aappublications.org/content/39/11/550#ref-3
http://pedsinreview.aappublications.org/content/39/11/550#ref-4


Figure 3

Ross EJ. Neuropsychopharmacology 
Reviews (2015)



2013:
The deleterious effects of marijuana on the fetus are 
thought to be attributable to complex pharmacologic 
actions on developing biological systems, altered uterine 
blood flow, and altered maternal health behaviors.73–75 
Similar to other drugs, marijuana has been shown to 
alter brain neurotransmitters as well as brain 
biochemistry, resulting in decreased protein, nucleic 
acid, and lipid synthesis.74,76–79

References:
73: rat uterus 1983
74: mouse review article 1986
75: placental slices with AA uptake 1987
76: rats 1986
77: rats 1988
78: rats 1991
• all 25 years old+
• dosing of prenatal THC was equivalent 

of 70-80 joints/edibles throughout 
gestation and lactation





• 36. Fried PA. Marihuana use by 
pregnant women: neurobehavioral 
effects in neonates. Drug Alcohol 
Depend. 1980;6:415– 424 

• 37. de Moraes Barros MC, 
Guinsberg R, de Araujo Peres C, 
Mitsuhiro S, Chalem E, Laranjeira 
RR. Exposure to marijuana during 
pregnancy alters neurobehavior in 
the early neonatal period. J 
Pediatr. 2006;149:781–787 

Infants of Drug-dependent Mothers
Lauren M. Jansson, Martha L. Velez
Pediatrics in Review Jan 2011, 32 (1) 5-13; DOI: 10.1542/pir.32-1-5







• Smoking marihuana regularly during pregnancy was associated with a 
marked decrease in the likelihood of the offspring responding to a light 
repeatedly directed at their eyes. 

• 8 babies could be assessed for the ability to self-quiet. Of these, seven (88%) 
were relatively unsuccessful vs 65% of non or irregular users

• Tremors and startles were significantly heightened among the babies born to 
women who smoked marihuana regularly prior to and during pregnancy 
relative to the babies of non-users and irregular users. 

• Over a third of the babies born to regular marihuana users had a distinct, 
shrill, high-pitched cat-like cry that was never noted among the offspring of 
non-users.

• Discussion 1980:
“In view of the limited sample size, considerable caution must be used 
in the interpretation and generalization of the data presented here” 



Exposure to Marijuana during pregnancy alters neurobehavior in the 
early neonatal period
De Moraes Barros MC et al. Journal of Pediatrics. 2006
• Maternity hospital in Brazil 2001
• 561 teenaged mothers and their newborns
• Excluded tobacco and alcohol use (>1 per month) (not stated how they did this)
• Marijuana exposure was detected in 26 infants (4.6%)

– 23 by maternal hair analysis (mothers did not disclose use)
– 2 by meconium analysis 
– 1 by maternal interview

• Newborn Neurobehavioral exams (NNNS) done by 4 neos; 1 trained at Brown University, and 
trained the other 3 (? Certified trainer)

• Newborns were examined at 24-72 hours of age
• 3/13 NNNS scores reached significance for the Marijuana group

AAP 2013:Hair is useful for the detection of nicotine, opiate, cocaine, and amphetamine exposure.16,25

http://pediatrics.aappublications.org/content/131/3/e1009.long#ref-16
http://pediatrics.aappublications.org/content/131/3/e1009.long#ref-25


The Health Effects of Cannabis and Cannabinoids (Jan 2017)

“Smoking cannabis during pregnancy 
is linked to lower birth weight in the 
offspring, some evidence suggests. 
However, the relationship with other 
pregnancy and childhood outcomes 
is unclear”

http://www8.nationalacademies.org/onpi
news/newsitem.aspx?RecordID=24625



3. How much THC gets into mothers’ milk?
• About 2.5% of the THC is potentially ingested by the baby
• Mothers milk levels are mostly quite low, but there is a lot of variability
• Some mothers have THC in the milk up to 6 days after use
• We do not know how much baby absorbs from milk 
• Estimates are that infant plasma concentration would be about 1,000x lower 

than an adult after one dose. 
• 2018 data shows lower levels than older data despite increased potency of 

Cannabis products



4. What are the effects of Cannabis use on the breastfed infant?
Marijuana: prenatal and postnatal exposure in the human. 
• Denver, CO in 1981
• 1032 pregnant women approached (excluded non-English speakers)
• 756 infants were examined at birth
• 34% of women used marijuana by self report 
• 60% male infants (exposed group) likely indicates selection bias
• High rates of other exposures: 70% alcohol, 40% tobacco, 31% illicit drugs 
• Subgroup selected for 12 month infant exam-60% agreed to participate
• 62 infants were BF while mother used marijuana; only 6 were daily users
• Women used during pregnancy and lactation
• No calculation about exclusivity or months of BF
• No differences in Brazelton Neonatal Behavioral Assessment Scale at 24-72 hours of age
• No differences in SIX babies (controls N=47) Bayley tested at one year of age
Tennes K et al. 1985



4. What are the effects of Cannabis use on the breastfed infant?
Maternal marijuana use during lactation and infant development at one year
• Attempt to look at postnatal marijuana exposure in 1982-4 in Seattle
• Self reported use of marijuana (alcohol, cocaine, tobacco)
• Compared 1 year developmental testing with days of postnatal exposure if breastfeeding
• Exclusive BF group included mothers using up to 480 mls of formula daily
• Mothers that used marijuana during lactation:

– 84% used during pregnancy 
– Most smoked < 4 times a week

• Infant’s daily exposure to marijuana in the first month was associated with a 14% decrease in 
Bayley motor scores, mental scores were not affected.

Astley and Little. Neurotoxicology and Teratology. 1990



68 patients in each group

15%

79%


Chart1

		Pregnancy and Lactation THC exposure

		Lactation THC exposure



THC Group

79

21



Sheet1

				THC Group

		Pregnancy and Lactation THC exposure		79

		Lactation THC exposure		21

				To update the chart, enter data into this table. The data is automatically saved in the chart.







5. What are the current standards from key professional organizations?

If you are breastfeeding you should 
not use Cannabis

• LactMed 2018
• ACOG 2017
• MotherRisk 2015
• ABM 2015
• Colorado Dept Public Health & 

Environment 2015
• AAP 2018

Do not breastfeed if you use 
Cannabis

• Hale 2017



Medications and Mother’s Milk 2017
Thomas W Hale, PhD & Hilary E Rowe PharmD

Marijuana: L4 
“At this time, safety data for maternal marijuana use in lactation is 
lacking for both short and long term infant outcomes’”
“In addition, most of the data is limited by small sample sizes, 
shortcomings in study design, poor dose characterization, in-utero 
exposure and other concomitant maternal medication”
“…cannabis use in breastfeeding mothers should be strongly 
discouraged at this time”

L4: Possibly Hazardous
There is positive evidence of risk to a breastfed infant or to breast-milk 
production, but the benefits of use in breastfeeding mothers may be 
acceptable despite the risk to the infant



2018…mother be encouraged to breastfeed, while, at the same 
time, it is strongly encouraged that she abstain completely from 
using marijuana as well as other drugs, alcohol and tobacco. 



Balance benefits of breastmilk for the neonate that may be of 
specific significance to the illicit drug exposed infant

• Reduction in SIDS
• Decreased risk of neglect*
• Neurodevelopmental effects
• Benefits for the preterm infant

– Less NEC
– Less infection
– Better neurodevelopmental outcomes
– Shorter NICU stay

*Strathearn et al. Pediatrics 2009
AAP Breastfeeding and the use of human milk. Pediatrics 2012



How does newborn risk change if mother does not 
breastfeed?

• Have intrauterine exposure to Cannabis
• Not receive Cannabis in milk
• Be exposed to Cannabis that mother and others in 

the home use
• If father smokes Cannabis, infant has an doubling of 

the risk of SIDS
• Will still be potentially at risk of an impaired caregiver
• Not have the benefits of mother’s milk



What are the equity issues?
• Hospital maternal and infant toxicology screening 

protocols vary widely
• Judgement by medical providers often not evidenced 

based and may be biased
• Women who use Cannabis may be subject to 

discrimination by SES, race, ethnicity, education, 
age, gender

• Child protective issues vary by county
• Breastfeeding generally starts in the hospital under 

influence of medical staff (especially NICU) putting 
mothers at a disadvantage to not follow advice



6. How can we educate our families about Cannabis use and 
pregnancy/breastmilk feeding?

• Cannabis gets into the baby and your milk
• Cannabis is stored in fat and brain
• THC stimulates receptors in the brain that are important to infant brain 

development
• Pregnancy and the months after birth are when the baby’s brain is 

growing and changing rapidly
• So using Cannabis could change the baby’s brain development
• Breastfeeding is great for baby’s brain
• Pumping and dumping might not work for Cannabis- because it can be 

in your milk for a long time
• Please do not use Cannabis when you are pregnant or breastfeeding!
• Others should be available to care for your baby if you use 
• If you do use, smoke outside and use a ‘smoking jacket’ to minimize 

baby exposure 





http://mothertobaby.org/fact-sheets/marijuana-
pregnancy/pdf/





Primum non nocere; first, do no harm

• Sometimes it is better to do nothing rather than something 
which may be harmful

• We do not currently have the science to back up the advice 
often given to not breastmilk feed if using Cannabis 

• It is best to encourage all mothers to breastfeed, discourage 
them from using substances that we don’t fully understand, 
and focus on safety issues

• Because only those mothers who are identifiable to us as 
using will be screened and subjected to our restrictions: 
women who are honest with us, women of color, young 
mothers, low SES, a history of illicit drug use, no prenatal 
care, babies in the NICU.



How can hospitals develop up-to-date policy for infants at risk of 
Neonatal Abstinence Syndrome?

1. Assess current position
2. Obtain data
3. Literature search
4. Review national guidelines 
5. Assemble group of stakeholders
6. Think about safety & equity issues
7. Join a collaborative if possible
8. Draft policy and materials
9. Education plan and roll-out



UC San Diego – where we started
NAS NICU outcomes 2012 (N=4)

– Length of Stay = 94.5 days
– Treated with opioid in hospital = 100%
– Very slow weaning with no set protocol
– No set care team in NICU
– DC on Meds = 100%
– Any BM = 50%
– BM at discharge = 0%
– Families in conflict with NICU staff = 

100% IMO



National Organizations that support breastfeeding in the Infant at risk for NAS



UC San Diego Vermont Oxford Network  NAS project in 
2014:
• Formed a multidisciplinary team
• Instituted a prenatal consult
• Standardized how mothers are screened
• RN team worked on NAS score accuracy 

and to maximize non-pharm therapy
• Developed:

– Policy
– Breastmilk feeding rules
– Treatment protocols 
– Order set
– Parent education



UC San Diego NAS & Breastfeeding Guidelines Key 
Elements
• Clarified the evidence:

– Tiny amount of methadone/buprenorphine in mother’s milk
– Breastmilk benefits particularly important for NAS infants
– Breastfeeding as part of our treatment of baby
– Stressed 50% decrease in SIDS and neurodevelopmental boost
– No need to test mother’s milk

• Safety check:
– Arranged MD-to-MD contact with mother’s methadone clinic with mother’s 

permission to ask for weekly testing and to notify us if tox+
– Set 90 days clean as criteria for allowing breastmilk feeding- ABM policy 
– Tox screening of infant and mother on admission 



Did the VON Quality Improvement Collaborative Make a 
Difference?
• 2012-2014; 199 centers; 3458 infants
• Improvements in standardized care, NAS scoring, non-pharmacologic 

treatment, policies for provision of human milk.
• Involvement in QI collaborative was associated with increases in standardized 

care and decreases in health care utilization
• 2 days less in hospital = national savings of $170 million

Patrick et al. Improving Care for NAS. Pediatrics 2016

Feb 2013 Aug 2014
% using non-pharm 59% 84%
Length of treatment 16d 15d
Length of stay 21d 19d
% infants dc on meds 40% 27%
% receiving BM 49% 72%



Mother Baby Bonding Program patient education



UC San Diego NAS Outcomes

NAS 
Patient 
Outcomes

2012
(May-
July) 

n=4

2013 
(Sept-
Nov) 

n=6

2014 

n=10

2015 *

n=11

2016
(Jan-
June)
n=11

2017

n=12

2018 
(Jan-
Aug)
n=14

Length of 
Stay
days

94.5 31.5 26 26.7 17.5 21 19

Treated with 
opioid in 
hospital

100% 100% 80% 82% 55% 75% 64%

DC on Meds 100% 67% 20% 18% 9% 17% 0%

Any BM 50% 67% 80% 73% 73% 83% 79%
BM at 
discharge 0% 17% 60% 73% 55% 50% 43%

Baby 
roomed with 
mother

0% 0% 0% 9% 45% 25% 26%
*Mother Baby Bonding began May 2015



Eat, Sleep, Console Method
• New functional assessment developed at Yale/Dartmouth 

– Able to breastfeed effectively or take >/= 1 oz from a bottle per feed
– Able to sleep undisturbed for >/= 1 hour
– If crying able to be consoled within 10 minutes

• 287 methadone exposed infants
• Average LOS: 22.4d → 5.9 days
• % Tx with morphine: 98% → 14%
• Average cost of stay: $45,000 → $10,000
• % breastfeeding mostly: 20% → 45%
• No seizures, transfer to NICU, or readmissions for NAS

Grossman et al. An Initiative to Improve the Quality of Care of Infants With Neonatal Abstinence Syndrome. 
Pediatrics. 2017;139(6):e20163360.





2019 changes to Prenatal Substance Exposure Policy

• Mothers will be screened for substance abuse by validated 
questionnaire on the first prenatal visit

• Biologic testing only for infants born to mothers with 
substantiated illicit drug use or infant medical criteria

• Extended Mother Baby Bonding Program criteria: stable 
infant, no CWS hold, mother is able to safely care for infant, 
mother not incarcerated, mother agrees to stay with infant in 
hospital for 5-7 days and agrees to program guidelines

• Prenatal consult 
• Finnegan score replaced by Eat, Sleep, Console (ESC) 

tool in Couplet Care
• Parent handouts/resources updated
• Bf allowed if mom is clean for 30 days for illicit or 

unprescribed medication

Time
Eat
Poor eating due to 
NAS? 

Yes/No

Sleep
Sleeping < 1 hour 
due to NAS?

Yes/No

Console
Unable to console 
with 10 mins due to 
NAS?

Yes/No





Thank you!  Questions?
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